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ABSTRACT

Background: Prescription medicines are a common healthcare intervention. Although medicines
are often beneficial in controlling effects of disease and preventing mortality, some people have
negative experiences with medicines use. Health professionals often prioritise actual or anticipated
treatment benefits above any associated psychosocial or practical burdens patients may experience
when using medicines. There is a need for generic, valid and reliable patient-reported tools to
evaluate varying experiences of using medicines and associated burden.

Aim: This thesis focusses on instrument development, revision and validation of a novel generic
patient-reported measure of prescription medicine burden, the Living with Medicines
Questionnaire (LMQ).

Methods: A systematic literature review was conducted to confirm the suitability of the LMQ-1 as a
relevant measure for development. This was followed by a pragmatic, iterative, mixed
methodological approach, including qualitative interviews and surveys that were used in further
development and validation of this instrument. Across all studies, participants were adults, using
long-term prescription medicines, and were recruited face-to-face from community pharmacies,
general practices, outpatient clinics and public areas in south-east England, or on-line across
England. Principal components analysis of responses to the LMQ-1 enabled preliminary item
reduction, and revealed gaps in the resulting 42-item version (the LMQ-2). To cover missing
domains, new item generation and semi-structured, cognitive interviews led to an interim, 58-item,
LMQ-2.1 ensuring that meanings of all statements were as intended. Final item reduction and
confirmatory factor analyses of responses to the LMQ-2.1 established the 41-item LMQ-3 as the
final agreed instrument. Criterion-related validation of the LMQ-3 ascertained relationships among
medicine burden concepts, treatment satisfaction and health-related quality of life (HRQoL).
Internal consistency (Cronbach’s alpha) and test-retest reliability (intraclass correlation coefficients,
ICCs) were also examined. LMQ-3 composite scores were used to define levels of burden, while
regression analyses assessed predictors of medicine burden.

Results: The systematic review identified the original 60-item LMQ-1 as a relevant measure based
on patient-generated concepts, but which required extensive modification and testing, including
content addition. The final 41-item LMQ-3 instrument covers eight domains, under an overarching
construct of medicine burden: interferences with day-to-day life; patient-doctor relationships and
communication about medicines; lack of effectiveness; general concerns; side effects; practical
difficulties; cost-related burden, and lack of autonomy/control over medicines use. Cronbach’s
alpha (0.61-0.90) and ICC values (0.73-0.93) were satisfactory for most subscales. Medicine burden
was established as a distinct concept negatively associated with treatment satisfaction and HRQoL.
Higher-level medicine burden, estimated at 10% prevalence for the English adult population, was
associated with age < 65 years, unemployment, residence in areas with higher relative level of
deprivation, more frequent medicine use and combinations of formulations, but was not clearly
related to the number of medicines.

Conclusion: The LMQ-3 is a relatively comprehensive, valid, reliable, and interpretable measure of
medicines burden suitable for use among adults using long-term medicines for any

disease/condition (s) in England. The instrument could be used to identify those with high



medicines burden or in studies of healthcare interventions aimed at the prevention, and/or
reduction of medicine burden.
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GLOSSARY

The perceived ability to control, cope with and make personal decisions about how one
lives on a daily basis, according to one’s own rules and preferences’. In the context of this
thesis, autonomy/control over medicines use relates to ability to vary medicine regimes
(e.g. dosing and timing) without influence from a healthcare professional.

A qualitative research method used to determine whether concepts and items (questions)
in an instrument are understood in the same way that instrument developers intend.

The specific measurement attribute (i.e. the concept or ‘thing’ that is to be measured).

The extent to which an instrument measures the intended concepts and the inferences that
can therefore be made from the scores.

Qualitative evidence demonstrating that the instrument covers the concepts of interest
including judgements that the items are appropriate, relevant, and comprehensive relative

to the instrument’s intended measurement construct, population, and use.

The extent to which questionnaire scores correlate with scores on another (concurrently
administered) measure of the same construct.

The extent to which the scores of an instrument are related to a known ‘gold standard’
measure of the same concept. When there is no ‘gold standard’ comparison, criterion-
related validity refers to the extent to which questionnaire scores are related to scores
obtained by other relevant measures.

The extent to which questionnaire scores do not correlate (strongly) with scores on another

(concurrently administered) measure of a different construct. It provides evidence that an
instrument measures a distinct construct.

A judgement that an instrument and its items, on the face of it, appears to be assessing
the intended construct.

An individual question or statement (and its response options) that is intended to measure
a particular concept.

The extent to which questionnaire scores differ between groups of persons known or
expected to differ on the variable of interest.

In this thesis, medicine burden refers to negative experiences associated with using long-
term prescription medicines.

The existence of two or more chronic conditions in the same patient.

Ability to manage own health, including ability to engage with prescribed healthcare
activities (e.g. diet, exercise, using medicines).

The set of tasks that patients must carry out to manage their own health.
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GLOSSARY

A measurement based on a self-report that comes directly from the patient about his/her
status without amendment or interpretation of the patient’s response by a clinician or
anyone else.

An individual healthcare professional or an institution that delivers care services.

Attributes relevant to the application of an instrument (questionnaire) including the
different forms of validity (e.g. content validity, construct validity) and reliability. The term
‘psychometric properties’ is used synonymously with ‘measurement properties’.

Evidence that an instrument yields consistent (or reproducible) estimates, producing the
same or similar results, when used to measure a given construct.

The system of numbers or verbal anchors by which a value (or score) is derived for an
item. For example, Likert-type scales may use a scale of 1 to 5 to reflect the level of
agreement with a statement. A visual analogue scale (VAS) may have verbal anchors to
reflect levels of an attribute.

A number derived from a patient’s response to items in a questionnaire.
Self-care practices that patients with chronic iliness must perform to respond to the

requirements of their healthcare providers (e.g. doctor visits, blood tests) and the impact
of these practices on patient functioning and well-being.

XVi



PUBLICATIONS AND PRESENTATIONS ARISING FROM THIS RESEARCH PROGRAMME

Full papers
1. B. Katusiime, S. Corlett, J. Reeve, J. Krska (2016) Measuring medicine-related experiences from
the patient perspective: a systematic review. Patient Related Outcome Measures 2016: 7; 1-15.

2. J.Krska, B.Katusiime, S. Corlett (2017). Validation of an instrument to measure patients’
experiences of medicines use- the Living with Medicines Questionnaire (LMQ-2). Patient
Preference and Adherence 2017: 11; 671-679

Oral presentations/published abstracts
1. B. Katusiime, S.Corlett, J.Krska (2017). Criterion validation of the Living with Medicines
Questionnaire Version 3 (LMQ-3). Abstract presented as an oral communication at PCNE 2017
conference held in Bled, Slovenia. 1-4 February 2017.

2. B. Katusiime, S. Corlett, J. Krska (2016). Validation of a revised Living with Medicines
Questionnaire (LMQ®O version 3). International Journal of Pharmacy Practice 2016, Supplement
2:4-32. Abstract presented as an oral communication at the ISPW 2016 conference held in
Aberdeen, Scotland. 19-22 July 2016.

3. B. Katusiime, M O’Grady, C Vaghji, R Rubasayone, T, Ojikutu, S.A. Corlett and J. Krska (2014).
Patients’ experiences of using regular medicines - A Quantitative Survey.
Pharmacoepidemiology and Drug Safety. Available at: http://on-
linelibrary.wiley.com/doi/10.1002/pds.3682/pdf (Accessed 26/09/2014). Abstract presented as
an oral communication at the Prescribing and Research in Medicines Management (UK)
conference held in London, England. 2" May 2014.

Poster presentations/published abstracts
1. B.Katusiime, M. O’ Grady, C. Vaghji, R. Rubaseyone, T. Ojikutu, S. Corlett, J Krska (2015).
Experiences of using prescription medicines among the general public in the UK- a comparison
of paper- and on-line-reported experiences. International Journal of Clinical Pharmacy, 37:403-
425
Abstract presented as a poster at the 9" Pharmaceutical Care Network Europe (PCNE)
working conference in Mechelen, Belgium. 4-6 February 2015.

2. B. Katusiime, M. O’Grady, S. Corlett, J. Krska (2014). Experiences of using prescription
medicines in day-to-day living — a web-based survey among the general population.
International Journal of Pharmacy Practice, 22 (Suppl. 2), pp. 23—106. Available at: http://on-
linelibrary.wiley.com/doi/10.1111/ijpp.12146/pdf (Accessed: 26/09/2014). Abstract presented
as a poster at the Royal Pharmaceutical Society (RPS) conference held in Birmingham, England.
7-8 September 2014.

3. G. Bulanadi, B. Katusiime, TF. Chen, S. Corlett, J. Krska, SR. Carter (2014). Measuring patients'
subjective experiences of living with medicines. Abstract presented the APSA conference, by G.
Bulanadi in Brisbane, Australia. 5-7 December 2014

Relevant workshops attended

1. Developing indicators to measure pharmaceutical care across nations. PCNE 2017.
2. The challenges of polypharmacy: rhetoric to reality. RPS & RCGP conference 2016.
3. Patient specific evaluation measures for medication review. PCNE 2015

XVii


http://onlinelibrary.wiley.com/doi/10.1002/pds.3682/pdf
http://onlinelibrary.wiley.com/doi/10.1002/pds.3682/pdf
http://onlinelibrary.wiley.com/doi/10.1111/ijpp.12146/pdf
http://onlinelibrary.wiley.com/doi/10.1111/ijpp.12146/pdf

Chapter 1 General Introduction

1.1 The use of medicines

Within modern medical practice, prescribing medicines is one of the common
therapeutic interventions following a patient consultation.! Both prescription
medicines and over-the-counter (OTC) medicines contribute to the total medicine
consumption,’ but there is a growing interest in the long-term use of prescription
medicines by various stakeholders.>* Prescription medicines are those sold or supplied
only in accordance with a valid prescription from an appropriate practitioner.5
Medicines are not only used for alleviating symptoms, but increasingly are prescribed
prophylactically for primary or secondary prevention of different health conditions

(e.g. for cardiovascular disease risk protection).*

1.2 Defining polypharmacy

Over the years, the interest in polypharmacy has rapidly grown. Both the World Health
Organisation (WHO)® and the Kings Fund®, an independent organisation seeking to
improve healthcare in England, define polypharmacy as the concurrent use of
‘multiple’ or ‘excessive’ medicines by an individual. Numerous studies have researched
different aspects of this subject. To illustrate this, combined literature searches for the
term ‘polypharmacy’, in multiple databases (Medline, CINAHL Plus, and Psychinfo)
revealed an estimated seven-fold increase in publications citing the term
‘polypharmacy’ within their titles, over the periods 1988-1998 to 2010-2014 (See

Figure 1-1).

O2010-2014

W 1959-2009

01988-1998

0O1977-1987 |

W 1966-1976

0 1000 2000 3000 4000 5000 6000 7000 8000

Number of articles

Figure 1-1 Articles citing the term 'polypharmacy' in their titles from 1966 to 2014



In spite of the decadal use of the term ‘polypharmacy’ and the cumulative literature on
polypharmacy, there are definitional problems, for researchers, with an apparent lack
of consensus in definitions. Nevertheless, there are two major approaches to defining
polypharmacy; use of a specific numeric threshold/cut-off value for the number of
medicines used, or the appropriateness of medicines used according to pre-defined

criteria.*”®

Consensus regarding what number of medicines (or threshold) defines polypharmacy
is also lacking. Using at least five medicines appears the most cited threshold for
defining polypharmacy,‘”'9 but Bjerrum et al (1997)10justified subdivisions (e.g. minor
polypharmacy for 2-4 medicines and major polypharmacy for > 5 medicines) or higher
thresholds. In a recent Cochrane review, Cooper et al (2015)*! used > 4 regular
medicines as their cut-off for polypharmacy. Bushardt et al (2008)* considers a
threshold of six medicines or over, while Steinman et al (2006)** proposed eight or

more medicines as a potential threshold for polypharmacy.

Owing to the shifting population demographics over the years, patients continue to
receive a rising number of medicines, and polypharmacy thresholds may change.™
Current propositions suggest 10 or more medicines as a more suitable threshold for

defining polypharmacy (hyperpolypha rmacy),4’15

while 20 or more is currently
considered ‘excessive’.’ Although often arbitrary, using numeric cut-off values to
define polypharmacy is a simple way, which is commonly used. As the number of
prescription medicines increases, the number of medicine-related problems and
adverse effects (e.g. falls, hospitalisation) also increases.”” Nonetheless, a recent
Cochrane’s review indicated that ‘...polypharmacy is not just about the...numbers of

drugs but rather the prescription of medication appropriate to the needs of patients.'16

While there has been much research about the appropriateness of medicines, there
are definition problems here too. Recent definitions by the Kings Fund* describe
polypharmacy as either ‘appropriate’ or ‘inappropriate’ (problematic).

Problematic polypharmacy includes the use of a potentially inappropriate medicine or
the prescription of more medicines than are warranted clinically.*® From the

prescribers’ perspective, inappropriate polypharmacy involves using more medicines
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than are needed for an individual’s clinical condition or where the anticipated
therapeutic benefits are not attained. However, multiple medicines may be
appropriate if they are beneficial to the patient, especially in cases of multiple complex

illnesses (multimorbidity).“’16

However, the concept of ‘appropriateness’ of medicines has different meanings for
prescribers and patients. Prescribers’ views of what constitutes an appropriate

1718 Erom the prescriber’s perspective, medicines

medicine differ from patients’ views.
are deemed ‘appropriate’ if they have evidence of efficacy and safety, and are of
minimal cost to the health system, according to some predefined ‘scientific’ criteria.”®
For a patient, medication appropriateness relates to broader issues including
psychosocial aspects, day-to-day experiences of managing medicines, effectiveness (if
medicines are working), side effects, choice, anxieties and concerns about medicines,
relationships with health providers, and consequences of treatment, among many

other factors.}’?%%

Some patients look to general practitioners (GPs) to decide/assess
if their medication is ‘correct’ and effective,'’ and feel they lack sufficient medical
knowledge and expertise to evaluate the appropriateness of their medication. Many
others seek clear and simplified information to enable themselves to assess their

medication’s appropriateness.zz'23

More recently, a person-centred perspective of
defining and understanding inappropriate/problematic polypharmacy is recommended

by Heaton and colleagues (2016).%*

In this research programme, participants were included in the different studies if they
used at least one long-term prescription medicine and investigations of patients’
experiences were not restricted to multiple medicine users. This is in recognition of the
fact that some patients may feel burdened by just one medicine while others cope
with many perceiving no burden. In fact, Zarowitz suggests that ‘for some patients, one
medication may be too much, and for others, 15 medications may be too few’.® Thus
the programme concerns patients’ perceived burden of medicines use, regardless of
the number of medicines used, and does not only focus on those using multiple
medicines. Nonetheless, the association between the number of medicines used and

medicine burden was examined in Chapter 9.



1.3 Epidemiology of polypharmacy- the rising prevalence

Globally, there is an increasing prevalence of polypharmacy, with more and more

1425727 There are international variations in

individuals taking multiple medicines.
medicines use. In a 2008/2009 comparative study (updated to 2012/2013) into
variations in medicines usage across high income countries, the UK ranked 8™"/9™ out
of the 13-14 countries studied; usage per head of population rose in 11 of 16 medicine
categories used for managing or preventing different long-term conditions, including

cancer, heart disease, stroke, dementia.?**°

The increasing consumption of medicines in the UK is even more vivid, and reportedly
reflects ‘a nation of pill poppers’.* This follows the findings of the 2013 Health Survey
for England on prescription medicines use, which revealed that about 50% of all adults
used one or more prescribed medicines in the week prior to the survey.? In England
alone, the average number of prescription items dispensed (including medicines) is
estimated to have risen by 55.2% over the last decade (the period 2004 to 2014)** and
prescribing data indicates yearly increments in the number of medicines dispensed in
primary care.*? One large Scottish study indicates that the proportion of patients
receiving five or more dispensed medicines rose from 12% in 1995 to 22% in 2010.
This study further indicates that the number of patients receiving 10 or more
dispensed medicines tripled (from 1.9% to 5.8%) over the same period, highlighting
the substantial rise in prevalence of ’hyperpolypharmacy'.14 Comparative data for
polypharmacy trends in England is limited, but similar patterns are likely. The
polypharmacy problem is not just confined to primary care, as some studies indicate

that many patients leave hospital taking more medicines than they went in with.



1.4 Factors associated with polypharmacy

Several factors are associated with the rising prevalence of polypharmacy in the UK,
encompassing changing demographics, the impact of health technology assessments
and evidence-based medicine, clinical guidelines and health policies and systems, and

changing societal attitudes and expectations towards treatments.

Changing demographics — aging and multimorbidity

The prevalence of polypharmacy increases with both age and multi-morbidity.**** The
UK’s population is increasingly aging and more people are living longer with at least
two or more chronic conditions (termed multimorbidity) for which multiple medicines
are prescribed.** With the population aged 85 years and over projected to more than
double by 2035, polypharmacy is projected to continue growing.4 Multimorbidity is

34,35

more common among the elderly (age 65 years or over). For instance, most elderly

patients with diabetes have, on average, six or more co-existing long-term conditions
when compared those under 65 years of age with approximately three conditions (See

Figure 1-2).2
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Figure 1-2 Comorbidity among patients in the UK Primary care

Source: Guthrie B et al (2012)*
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The impact of health technology assessments, clinical guidelines and health policies
There has been a trend towards greater use of evidence-based practice both in the UK
and internationally, with more prescribers feeling compelled to adhere to clinical
guidelines, such as those developed by the National Institute for Healthcare Excellence
(NICE). NICE is responsible for appraising new and existing medicines and
recommending their use within the National Health Service (NHS) in England. Existing
clinical guidelines are largely criticised for having a single-disease focus, and less

consideration of medicines use in the context of muItimorbidity.35’36

For patients with
multiple disease conditions, prescribing based on disease-specific clinical guidelines, if
used in isolation for each condition, contributes to polypharmacy.36 Moreover, most
evidence-based guidance is derived from studies conducted in atypical patient
populations that lack complex multimorbidities encountered in real-life settings.
Guidelines are also described as limiting to professional judgment and person-centred

337 Some professionals may have more

practice, and impact on patient preferences.
difficulties than others in considering patient wishes, concerns or obtaining detailed
accounts, and enacting patient preferences may be viewed as out-of-protocol and
against evidence-based guidelines.37 Another significant consequence of adhering to
clinical guidelines is a rise in the use of prophylactic medicines for disease- and
mortality-prevention, especially among asymptomatic patients. This results in many
‘well” individuals increasingly prescribed medicines, particularly for the prevention of

cardiovascular disease and stroke, and contributes to the growing levels of

polypharmacy.4

Furthermore, prescribing targets set out by incentivised initiatives, particularly the
Quality and Outcomes Framework (QOF) for general practice in the UK, may contribute
to polypharmacy.37 The QOF initiative, as a ‘national primary care pay-for-performance
(P4P) scheme... designed to improve evidence-based quality targets’, awards practices
for managing and preventing common chronic conditions.*® For instance, one QOF
indicator is the percentage of patients treated with statins of those with cardiovascular
risk assessment scores = 20% in the previous one-year, and practices prescribing more
of these lipid-lowering medicines would be rewarded for primary prevention of
cardiovascular disease.*® A recent systematic review into the impact of the QOF

revealed negative effects on the degree of person-centredness of doctor consultations
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and on continuity of care, all of which may cause inappropriate polypharmacy and

dissatisfaction with care.®

Health systems

The rise in polypharmacy may also be related to prescribing systems. In England, the
use of repeat prescriptions, among patients with chronic conditions, has gradually
increased over the years.* It is estimated that repeat prescriptions contribute 80% of
all dispensed prescription items in primary care.” Patients (or their representatives)
can request repeat prescriptions through wide-ranging methods depending on the
practice: in person, telephone, on-line, by post or fax.** This enables patients with
long-term conditions to have easier access to medicines, but systems may not provide
adequate control over the extent of repeat prescribing,** which could contribute to
polypharmacy. More recently, electronic prescribing, which enables prescriptions to be
sent electronically to a patient-chosen community pharmacy,” is further easing access
to repeat medicines, but with even greater possibility of minimal communication

between the patient and the prescriber.

With about a third of patients in England paying for their prescriptions, the cost of
prescription medicines is another health-system-related challenge for some users of
long-term prescription medicines. Within the English NHS, regulations set out
prescription charges and arrangements for exemptions among specific groups of
people (e.g. based on age, disease/condition state, and income brackets) or for specific
medicines.*”* Different cost-sharing mechanisms, including a fixed co-payment (a
prescription charge of £8.40 per item as of April 2016*), are applicable in England.
Also in use are quarterly (£29.10) or annual (£104) prepayment certificates (PPCs) that
are intended to put a ceiling on patient charges, among those in need of regular
medicines.” However, previous studies have indicated low levels of awareness of the
existence of PPCs as cost-saving strategies.46 All these cost-related issues may affect
access to prescription medicines. In their 2014 report, a coalition of patient
organisations against prescription charges for patients in need of long-term
prescriptions in England, revealed that cost-related non-adherence affects about a

third of non-exempt patients, particularly the younger and those with lower income.*’
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1.5 Consequences of polypharmacy

Whereas polypharmacy may be beneficial, it also poses several challenges and has
wide-ranging impacts on the healthcare system, society, and patients. For health
systems, including the NHS, polypharmacy has financial implications associated with
costs of medicines (over £14.4bn per annum) and related pharmaceutical services, and
expenditure and wastage resulting from patient non-adherence and medicine-related

. . 4 . . .
problems (e.g. medication errors).” For society, polypharmacy may influence caregiver
burden or strain/family relationships among those needing to care for patients unable

to manage their own medicines.*®*°

For patients using multiple or inappropriate
medicines, the consequences are well documented. Non-adherence, one of the most
common implications for the patient, is very common; up to 50% of medicines are not
taken as prescribed.3 Other polypharmacy-related problems include pill burden, time

and effort related to organising multiple regimens, self-monitoring demands,**>°

adverse drug reactions (ADRs), drug-drug or drug-food interactions.”***>

All these may
contribute to poor clinical outcomes, including symptom occurrence, relapse, and
exacerbation of disease/condition or hospitalization. For patients without an
exemption from prescription fees, polypharmacy can lead to direct financial burden

44,51,52 Overall, the use of

associated with out-of-pocket payments for their medicines.
multiple or inappropriate medicines may impact on patients’ quality of life, physical
health, psychological wellbeing, and social functioning, and can be a burden to some

patients.
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1.6 Initiatives designed to address the polypharmacy problem in the UK

Over the years, there have been several national recommendations for supporting
medicines management schemes within primary and secondary care in the uK.>>**
These promote improved access to medicines, rational prescribing, and reduction of
costs and medicine wastage within the NHS. Several researchers have devised
interventions/methods to promote identification and reduction of polypharmacy,
which are discussed in this section.

1.6.1 Prescribing guidelines, indicators, and tools

As part of interventions to solve the global problem of polypharmacy, a number of
guidelines, prescribing indicators, and risk assessment/screening tools to identify
medicine-related-problems and inappropriate prescriptions have been developed.
In the UK, key guidelines targeting polypharmacy include:

a) the 2014 ‘Polypharmacy: Guidance for Prescribing’ for Scotland and Wales that
targets the frail and elderly, those using multiple medicines, high-risk medicines
and those with shortened life expectancy;>

b) the 2015 ‘Polypharmacy Guidance’ published by the Scottish Government,
which describes a 7-step approach to reviewing medicine use among adult
patients encompassing aims, need, effectiveness, safety, cost-effectiveness,
adherence or patient-centredness;56

c) the 2015 NICE guideline on ‘Medicines Optimisation: the safe and effective use
of medicines to enable the best possible outcomes’, whose key priorities relate
to medicine-related communication and methods to identify patient safety
issues.”” Most of the guidance appears prescriber-focussed and centred on the

appropriateness of medicines from the health professional perspective.

Common indicators (and measures) of appropriateness of medicines use predefined
criteria, such as the Beer’s criteria (and its adaptations),58 and the Medication
Appropriateness Index (MAI).>° The START/ STOPP tools (Screening Tool to Alert to
Right Treatment and Screening Tool of Older People’s Prescriptions),60 are
recommended by the NICE Guidelines in the identification of medicine-related
problems among older people with polypharmacy, but neither has been routinely used

in practice.
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Within the UK, other prescribing indicators include those tested in the PINCER trial, a
pharmacist-led information technology intervention that provided feedback and
education to GPs to minimise medication errors.®* Other prescribing indicators for UK
general practice were developed by the Royal College of General Practitioners,®? while
Oborne’s® prescribing indicators were intended for elderly medical inpatients.
Although validated for use in various settings, prescribing indicators are largely
prescriber-led, require healthcare professional judgement, and require little or no
input from patients. They are also medicine-centred, and applicable to specific patient
populations with less consideration of multi-morbidity. Other recent guidance on
strategies designed to tackle polypharmacy considers the selection of appropriate

formulations with minimal regimen complexity.16

Deprescribing algorithms, which involve tapering or cessation of undesirable

medicines,®®’

are also proposed to guide clinical decisions in reducing polypharmacy
but are also clinician-driven and tend to focus on reducing medicine usage and costs.
Deprescribing has also been criticised for general lack of effectiveness, sustainability,

and insufficient validation.®

1.6.2 Medicine use reviews

Other interventions aimed at reducing polypharmacy, include pharmacist-led medicine
use reviews.® In England and Wales, the Medicine Use Reviews and Prescription
Intervention (MUR) service was initiated in 2005, under the Community Pharmacy
Contractual Framework, as one of the Government strategies to improve patients’
adherence and reduce medicine costs and waste. Provided by the vast majority of
community pharmacies in England, MUR services are increasingly targeted to people
using high-risk medicines (e.g. anticoagulants for stroke prevention), those recently
discharged from secondary care and had altered regimens during admission, those in
need of medicines with respiratory conditions (e.g. corticosteroids), diabetes, and the
elderly. Tools to guide or document MURs vary, but comprise questions around

knowledge, adherence and actual use of medicines.®
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The New Medicine Service (NMS), which is also provided by most community
pharmacies in England, specifically offers support to using newly-prescribed medicines
in the context of long-term illness, but also aims to improve adherence.’”® Despite
evidence to support MURs, particularly the achievement of prescribing process
outcomes (and reducing polypharmacy),”* from the patients’ perspective, these
services have been criticised to have minimal impact regarding how patients use their
medicines or even less with improving knowledge of medicines, and not addressing

patients’ needs fully.”>”?

1.6.3 Drive towards patient-centred strategies

Most recently, improving the quality of patient care has been placed at the heart of
the NHS. In their 2014/15-2018/19 report, ‘Everyone counts: planning for patients’,
NHS England prioritises delivering and measuring patient-centred outcomes against
five major domains; two of these relate to ‘enhancing quality of life for people with

long-term conditions’ and ‘ensuring that people have a positive experience of care’.”

Other recent developments within the UK include the concept of medicines
optimisation, an agenda originally developed and promoted by the Royal
Pharmaceutical Society (RPS),* the professional body for pharmacists and pharmacy in

Great Britain. Figure 1-3 illustrates the RPS definition of medicines optimisation.

—

‘...ensuring that the right patients get the right choice of medicine, at the right
time.. It represents a paradigm shift to a more holistic, patient-focused
approach to health care. By focusing on patients and their experiences, the goal
of medicines optimisation is to: help improve patient outcomes, encourage
patients to take their medicines as prescribed, avoid use of unnecessary

@reduce wastage of medicines, and improve medicines safety.’l/

Figure 1-3 Definition of medicines optimisation
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The medicines optimisation agenda has four guiding principles, with the foremost
aiming ‘to understand the patient’s experience, encouraging ‘ongoing, open dialogue
with the patient...”.> The medicines optimisation agenda is supported by other
organisations in the UK, such as NHS England.75 In their call for research on
polypharmacy from the patient’s perspective, Heaton et al (2016)* reviewed five
recent policy reports and guidelines in England, including those published by Exemplar
organisations (e.g. NICE, The Kings Fund, RPS). The authors found minimal
documentary guidance considering the patient experience of medicines use in the
reviewed policy documents, and they proposed further research into the patients’

perspectives of polypharmacy.24

In an updated Cochrane review on interventions to improve the appropriate use of
medicines in older people (265 years using 24 regular medicines), Cooper et al (2015)"
highlighted a dearth of effective interventions. These findings which were similar to
the preceding Cochrane review, which concluded that ‘it is unclear if interventions...
such as pharmaceutical care [interventions], resulted in a clinically significant
improvement; however, they appear beneficial in terms of reducing inappropriate
prescribing and medication-related problems’.®® A range of interventions were
described, including medication reviews, screening tools (e.g. the START/STOPP),
computerised-decision support to prescribers, and patient consultation or education.
Most interventions described in Cooper’s review™! did not consider certain patient
outcomes in depth, particularly adherence and quality of life, and were tested in

populations outside of the UK. This may indicate a need for UK-based interventions.

Another Cochrane review included 18 randomised-controlled trials testing
interventions for improving outcomes in patients with multimorbidity in primary care
and community settings.”® Smith et al (2016)’° reported that most trials incorporated
changes to the organisation of care delivery though multidisciplinary teams, while a
few others were patient-oriented and considered education or self-management
interventions delivered directly to participants. There were ‘no clear positive

improvements in...adherence and patient-related health behaviours’.”®
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Despite mixed findings in terms of the effectiveness of interventions, the review
indicated that ‘...Interventions that focus on difficulties that people experience with

daily functioning...may be more effective’.”®

Indeed, an earlier synthesis of Cochrane reviews’’ exploring the consumer-
perspective, on strategies to encourage safe and effective use of medicines, found that
patient-centred strategies (e.g. self-management programmes) were most promising,
compared to other interventions (e.g. pharmacist-led medicine reviews).”” Other
useful interventions were aimed at promoting medicine-related communication,

education/information provision, and behavioural support (including adherence).”’

1.7 Patient perspectives of medicines use

In their recent debate and analysis, exploring solutions to problematic polypharmacy,
Reeve and colleagues indicated the lack of an evidence base that considers the
patient’s perspective on polypharmacy.78 The authors emphasise that, despite the
decision-making role by health professionals who determine what medicines to use,
patients (or consumers of healthcare) have the ultimate responsibility in ‘translating a
medical decision into the best decision [for them]’.”® In 2012, NICE published
guidelines, titled ‘patient experience in adult NHS services: improving the experience
of care for people using adult NHS services’, to encourage health professionals to
deliver patient-centred care.’”® The report highlighted the need to ‘recognise that
individual patients are living with their condition ... and how the person's
circumstances and experiences affect their condition and treatment’ need to be taken
into consideration.”® The report’s emphasis relates to patient involvement and active
participation in healthcare, recognising self-management as fundamental to people

with long-term conditions.

For people using long-term medicines, the demands of therapies (or the health
condition) dictate that they devise ways of incorporating medicines into their day-to-
day life.® Subsequently, decisions about using medicines (or not) often depend on
‘real world considerations’.®" Some individuals value the ability to live a normal life
that allows them to meet personal and social obligations over controlling symptoms or

disease risks. Although qualitative research into lay perspectives and experiences of
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medicines use is increasingly reported, relatively little research has been done to
assess the impact of medicines and how they fit into routine lives of people on long-
term medicines. Put simply, Reeve and colleagues (2015) suggest that while some
people using long-term medicines are able to cope, ‘ ...many become overwhelmed
and confused....”.”®There is an increasing recognition that self-care activities, including
prescription medicines use, can be burdensome for some individuals. The Oxford
dictionary defines the noun burden as ‘a duty that causes worry, hardship, or

distress’.®?

1.8 Existing theories of treatment burden

The burden associated with managing chronic disease has been the subject of several
studies. Definitions of treatment burden vary but a more explicit definition by Tran et
al (2012)® considers ‘the impact of healthcare on patients’ functioning and well-being,
apart from specific treatment side effects. It takes into account everything patients do
to take care of their health: visits to the doctor, medical tests, treatment management,

and lifestyle changes.’®

For others, the concept of treatment burden relates to patient workload of healthcare
activities and capacity to manage this. Shippee and colleagues (2012),%* in their
literature review on patient complexity, shed more light on the concepts of patient
workload and capacity. The authors view patient workload as a broader concept that
covers ‘all the demands in patients’ lives, including everyday responsibilities alongside
the demands of patient-hood’ that require time, effort and attention, including non-
healthcare activities (such as jobs and family).®* It also encompasses healthcare
activities, such as the workload associated with travel, attending clinical appointments,
preventative care, self-education, self-care, and organising/using medicines.
Treatment burden is imposed by investments into healthcare in the form of time,
money and effort. Patient capacity relates to ability or readiness to handle the
workload demands, including the physical and mental functioning.84 Other factors that
impact on patient capacity include socioeconomic, psychological issues, literacy and

language, and social support.84
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In the UK, Gallacher et al (2013)®° have identified components of treatment burden
after reviewing 69 qualitative studies exploring experiences of stroke management of
adult patients: making sense of management and care plans, demands of social
interactions with family, other patients and healthcare professionals, and
implementing management strategies (e.g. managing the condition in the community).
Although Gallachers’review was disease-specific, it highlighted challenges of managing
long-term conditions and problems relating to information provision and

communication with health professionals.85

In another review attempting to identify how treatment burden can be ‘normalised’,
Gallacher et al (2011)® also identified specific aspects of patient workload using data
from 47 patients managed for chronic heart failure in primary care. These were:
adherence to treatment and lifestyle changes, which was the most prominently
identified component of treatment burden; learning about treatments and their
consequences; monitoring and appraisal of treatments; and engaging with others to
seek social support. Similar findings have been reported by research into everyday
experiences of long-term medicines, suggesting that many practical, organisational,
logistic, and financial efforts are made by patients in order to cope with their

treatment, 238788

In their concept analysis, Sav et al (2013)*® indicated that treatment burden is
multifactorial identified by five major antecedents: treatment characteristics, the
healthcare system, patient characteristics, the disease condition (s), and the family or
support network.*® These factors were further elaborated in their seminal paper, ‘You
say treatment, | say hard work’, in which Sav and colleagues revealed inter-related
constituents of treatment burden: medication burden, healthcare access burden,
financial burden (including costs of medicines and consultations), time and travel
burden.* Many of these efforts are described as laborious, troublesome, and time-
and energy-consuming. Eton et al (2015)% proposed similar factors in their updated
conceptual framework of burden of treatment (See Figure 1-4). Healthcare access
burdens were associated with poor unhelpful relationships with individual providers or

system barriers relating to continuity and coordination of care.®
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Figure 1-4 A conceptual framework of the burden of treatment

Source: Eton et al (2015)*

The Burden of Treatment Theory

More recently, May et al (2014)*° proposed the burden of treatment theory (BoT) as a
contemporary model that ‘aims to facilitate a new understanding of the interaction
between capacity for action and the work that healthcare systems pass on to patients
and their relational networks.”®® As a structural model, the BoT model illustrates the
impact of patient ‘workload’, including all tasks delegated by the healthcare system
that patients and their social networks must do to manage long-term conditions. The
BoT model attempts to explain relationships between workload and patient capacity,
which relates to the ability to perform different healthcare tasks (e.g. cognitive and
informational tasks relating to learning about disease or its treatments, and
organisational demands of accessing care e.g. seeking appointments). It suggests
redesigning of healthcare services so they are geared towards improving patients’
experiences, and providing better co-ordinated and more-patient-centred care that

equips patients better to handle their problems.
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The work involved in learning/understanding various aspects treatments (or
medicines), including differentiating various formulations, and understanding the
rationale for using medicines, can be burdensome. In their BoT concept, May and
colleagues suggest that supporting patients can help them improve capability to
perform delegated healthcare tasks. This in turn may result in better patient
experiences, and confidence in performing these tasks. Though this requires further
validation and is mostly broad and theoretical, the BoT concept appears to have a

patient-focus and calls for interventions to improve patients’ experiences of care.

The Cumulative Model of Patient Complexity

The Cumulative Complexity Model (CCM), also known as the cumulative model of
patient complexity, is a more elaborative model that also considers patient
experiences of long-term care.® The CCM is a ‘patient-centred framework that
emphasises the workload-capacity balance and incorporates treatment and illness
burdens’.®* The developers of the CCM indicate that experiences of care become
burdensome when workload demands exceed capacity.?* Eton and colleagues (2015),%
who indicate that ‘capacity determines whether work will be perceived as manageable
and routine or unmanageable and excessively burdensome’, support this finding. In
the CCM framework, burden of treatment is theorized as ‘a feedback loop, connecting
poor outcomes with further erosion of patient capacity and intensified demands, such

that patient complexity may build through cumulative cycles.’®*

The CCM encourages
using treatments that minimise burden while avoiding workload-capacity imbalances.
The authors recommend patient-provider partnerships and research to identify
workload-capacity difficulties, solutions for reducing patient burden, and
‘development of a decision-support tool to help ascertain problems during clinical

encounters’.®*

Though relevant in the context of chronic illness and long-term care,
both the BoT and CCM frameworks consider treatment burden as a broader concept

including treatment modalities other than prescription medicines (e.g. diet, exercise).
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The MDM Care Model

The Minimally Disruptive Medicine (MDM) care model is another framework that
covers both treatment burden and patient complexity.’® It has recently been proposed
as ‘a theory-based, patient-centred, context-sensitive approach to care’ for managing
multiple chronic illnesses, and is focussed on ‘on achieving patient goals for life and
health while imposing the smallest possible treatment burden on patients’ lives’.”* The
MDM framework is founded on two key strategies, including identification of the ‘right
care’ for patients and making the ‘right care’ happen in the context of multimorbidity.
By ‘right care’, the authors imply ‘care that is needed and wanted by patients and
feasible for them to enact’.” They acknowledge a need for workload-capacity
balances, similar to other treatment burden theories, and the need to integrate
healthcare activities into patients’ day-to-day routines.’® Although the authors
recognise the need for further validation and refinement of the MDM care model, they
uniquely propose tools to identify and implement right care, for instance, through
workload and capacity assessments and systematically tracking patient-reported
outcomes.”’! Nonetheless, a notable challenge across most models is the use of
terminology that is prone to patient aversion (e.g. capacity, burden); further validation

may involve different patient cohorts to assess the likelihood of this.

1.9 Conceptualising medicine-related burden

To inform the development of interventions or measures of medicine-related burden,
there is a need to understand existing theoretical/conceptual frameworks, including
potential causative factors, how they relate to each other, and consequences of

excessive burden.

Prescription medicine burden is a relatively new concept relating to medicine-only
therapies and little research has defined or focussed on this construct. As previously
described, there have been several attempts to conceptualise treatment burden.
Relevant theories looking at the burden of treatment are rather broad and explore the
general burden of healthcare activities, with less focus on prescription medicine use.
Nonetheless, treatment burden is depicted as a broader concept that encompasses

medicine burden as one of its key components.‘l&89
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A few researchers have proposed theoretical frameworks specifically looking at the
burden of medicines or pharmaceutical products from the patient’s perspective. The
earliest research by Murawski and Bentley (2001)** described the ‘inherent burden of
drug treatment’ that was conceptualised in terms of health-related quality of life
(HRQol). Specifically, the inherent burden of medicines (termed pharmaceutical-
therapy related quality of life) was conceptualised as the difference or gap between
the theoretically maximum possible HRQol obtained after drug therapy and that

actually observed/experienced post-treatment (See Figure1—5).92

Pre-disease

HRQolL Theoretically maximal obtainable

post-treatment HRQoL

k PTRQolL = Gap

(Inherent burden of drug treatment)

Components of PTRQolL:

Negative biophysiological
effects of treatment
Negative psychosocial

Observed post-treatment HRQoL effects of treatment

Disease effects

Post-disease,
pre-treatment HRQoL

Figure 1-5 The concept of ‘inherent burden’ of medicines

Source: Murawski & Bentley (2001),” simplified by Renberg (2009)*

Negative consequences or burden were thought to arise from biophysiological effects
of medicines (e.g. side effects). Despite the quantitative and somewhat biomedical
definitions used within Murawski and Bentley’s framework, psychosocial factors and
subjective experiences of medicine use were considered by the authors to relate to the
inherent burden. Issues around practicalities and logistics of managing medicine
regimens, including administration and scheduling difficulties, indicating that complex
regimens are associated with greater burden on the patient, were highlighted.??
Inconveniences that can be burdensome to patients were also considered, for instance

challenges around carrying and storing medicines (e.g. from home to school/work).
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Psychosocial factors were also highlighted, including social stigma around using
medicines, and interferences to social activities or impairment of social skills as a side
effect of certain medicines.’® Stress, fear or anxiety related to medicine use were also
considered, as well as worries and concerns about the negative effects of medicines,
including fears of addiction, dependence, tolerance and ineffectiveness. The negative
impact of medicines on personal control and anxieties related to missing or changing

doses were also superficially considered.

Although the authors described factors that reflect the burden of medicines, their
theoretical framework covered all forms of pharmaceutical agents and services and
was not limited to prescription only medicines. Moreover, the authors deliberately
omitted the financial burden of using medicines use, relating to the cost of prescription
medicines, citing that it not part of conceptualisations of HRQoL; the general context
used to define medicine burden. What is clear from the Murawski and Bentley’s (2001)
model® is that the burden associated with medicine therapies, just like other
treatment modalities, is a multidimensional concept. Despite covering relevant
domains, further empirical work on the model, reported by Renberg et al (2008),**

revealed conceptual problems.

In a recent metasynthesis of qualitative studies,®® medicine-related burden (MRB) was
conceptualised as one of the three interrelated components of patients’ lived
experience with medicines (PLEM), alongside medicine-related beliefs and medicine

use practices (See Figure 1-6 ).

25



Patients’ lived experi
medicine (PLE

ence with
M)

t

K[Medication related burden (MRB)\]

[ Medication related beliefs ]

[ Medication taking practice]

social burden Medication Concern & emotion

Perception & preference
Expectation & need
Satisfaction & trust

Understanding &
motivation

S

-

Medication = Medication Medication Family, peers & MRB General Accepting  Modifying or
routines  characteristics adverse event HC providers = magnitude & attitude medicine altering
coping skills medicine
Medication &  Health care & [ I [

Past experience with

medicine
—

outcomes

Pre-existing beliefs

Perceived desired

A

Patients’ wellbeing & HRQolL

L

Physical / physiological

Negative Therapeutic
outcomes

J

=)

Social
Psychological / emotional
Financial wellbeing

DRPs: Unachieved therapeutic goals
Undesirable effects
Damage to patients’ health

Abbreviations: DRPs= Drug Related Problems, HC = Health care, HRQolL= Health related quality of life

Figure 1-6 Recent conceptualisation of medicine-related burden

Source: Mohammed et al (2016)88

In this conceptual framework, five aspects of medicine-related burden are described:
routines of medicines use, characteristics of medicines, adverse events relating to
medicines, social burden, and healthcare system-related burden.® Most of these
aspects of medicine-related burden are similar to those described in earlier
conceptualisations of treatment burden. Although it considers key aspects that are
burdensome to users of prescription medicines in detail, Mohammed and colleagues’
conceptual framework® seems to be rather restrictive or perhaps overly structured.
For instance, the framework deliberately considers the experience of ‘medicine-taking’
and medicine-related beliefs, attitudes, concerns and emotions as external to the
burden construct. The authors® acknowledge that empirical testing of this framework
is necessary to understand this construct further. Nonetheless, the issues covered in
the framework are supported by Demain and colleagues (2015)* whose view of

treatment burden considers aspects of medicine-related disruptions.
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Social burden, denoted as relational disruptions, considers strains to family and social
relationships as a result of treatment; biological disruptions in the form of side effects
are a burden; and biographical disruptions relating to restrictions to day-to-day
activities, impact on personal identity, freedom and independence, and social stigma

can be burdensome among those using routine treatments.”

1.10 A summary of factors associated with medicine burden

As noted in the previous sections, treatment (and medicine burden) are disruptive and
there is a need to understand associated factors. This section summarises factors or
issues that may affect medicine burden and likely consequeces, based on collated
findings from the aforenamed theoretical frameworks and related literature (See

Figure 1-7).

Patients’ experiences with using prescription medicines vary. Numerous studies in
many countries show that most patients would prefer not to take medicines,
particularly those with chronic conditions, that some patients are resistant towards
using medicines,”* and that there is a desire among some patients to stop some or all

of their medicines.®®

Managing medicines routines can be burdensome to some individuals whose overall
goal is to maintain health and perform normal activities of daily Iiving.88 Some patients
struggle to fit medicine use routines into their day-to-day lives and may utilise
different coping strategies, including the use of practical tools (e.g. reminders,
dossette boxes/pill organisers). Others may fail to manage demands relating to
accessing prescriptions and medicines. Self-administration of medicines(e.g. that which
requires multiple steps in premixing formulations), and self-monitoring medicine use
may also exacerbate medicine-related burden and impact on behaviours, including
non-adherence. Some patients rely on family, friends or health providers to support
medicine routines, and inadequate social support may further exacerbate the felt

burden.
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Figure 1-7 A conceptual framework of medicine burden and likely consequences

Notes: The top half of the figure (in blue) reflects factors associated with medicine burden while the

lower half (in lilac) reflects the likely consequences.
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Medicine characteristics

Medicine-specific characteristics including the number of medicines, formulation (e.g.
smell, taste, size of tablet, ease of swallowing/use), route of administration (e.g. oral
versus injections), the dosing frequency, may all affect medicines use experiences and

83,88,97

perceived burden. As the complexity of medicine regimes increases, including

the number of doses, number of dosage units per dose or dosing schedules and

frequency of use or self- monitoring, medicine burden may increase.'®**%

Complexity
of regimes may be augmented by strict food requirements, for example some
medicines need to be used a few hours before or after food, while certain foods/drinks
may need to be avoided when using certain medicines (e.g. no grapefruit juice when
using atorvastatin). This may subsequently impact on daily routines and having to
adjust life to suit medicine use. Issues around generic brand switching may also cause

worries or concerns about efficacy/tolerability of different brands,®

which may, in
turn, exacerbate the burden of medicines. Practical difficulties (and discomfort)
associated with opening certain medicine packaging may be burdensome to
individuals, especially the elderly, as with the time taken in organising medicines
use.23’89

Medicine-related adverse events

Concerns about potential harm from medicines (and adverse events) and experiences
of side effects may contribute to medicine burden. Patients experiencing side effects
may perceive more burden than those who do not.® Patients are more likely to alter

medicine use (or even stop) or request changes to medicines if they are dissatisfied

with the experience of side effects.
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Healthcare system factors
As previously discussed, healthcare systems contribute, indirectly or directly, to

treatment burden.*®8%%

Medicine-related burden could arise from poor access to
prescriptions and medicines. Difficulties may be associated with arranging doctor
appointments, asking for prescriptions, long waiting times and effort in accessing
medicines. Patient-provider relationships and communication difficulties and/or

information burden*%®

and lack of continuity of care (and multiplicity of providers) can
exacerbate actual or perceived medicine burden. Studies suggest that patients’
experiences of medicine use may be neglected during consultations with providers,
and thus issues influencing medicine burden are often not discussed.’™* Some patients
desire convenient, flexible regimes (dosing and timing) that can ‘mirror’ their personal

life situations.” Interruption to medication routine may be caused by changes in

prescriptions and could be burdensome to some patients.

Cost of prescription medicines

The financial burden of prescription medicines, for individuals that have to pay out-of-
pocket or co-pay to access their long-term medicines is well documented. Prescription
medicine costs influence how some patients manage their condition,*® and can be
particularly burdensome to chronically ill patients.51 Some patients may reduce or alter
using their essential medicines due to costs (cost-related non-adherence), while others

may forego basic needs to pay for their medicines,*’*

which may ultimately impact
negatively on health outcomes. Cost reduction strategies employed by patients have
encompassed: not getting items dispensed, delay in cashing prescriptions, reducing or

spreading out the dose, or buying cheaper alternatives.*®4”12

Cost-related non-adherence is not uncommon, and is associated with several patient
factors such as income levels, age, ethnicity, attitudes and beliefs about medicines
(including low perceived need and side-effect-related concerns), type of medicines,

. 1,103,1
health status, or low educational level >>*0%104

A recently published measure of
patients’ cost-related medicine burden (and non-adherence) has assessed this

construct in isolation, and in health settings dissimilar to the UK.>2
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Different countries and health systems have varying mechanisms for paying for
prescriptions105 and different policy strategies to reduce cost-related burden among
patients using long-term prescription medicines.** Despite the various cost-reduction
strategies, prescription charges may pose an access barrier for some patients in need

of long-term prescription medicines in England.*

Patient-related attributes

Certain patient-related attributes and socio-demographic characteristics may be
associated with medication burden. The nature/type, severity, and duration of illness
(e.g. chronic versus acute, mental health condition versus physical condition,
multimorbidity versus single disease states) may be associated with differing
perceptions and levels of medicine burden.*® Patients who have symptomatic illness
(e.g. chronic/severe pain) may perceive less (or no) burden of medicines, as they are
likely to experience immediate benefits of medicines (e.g. symptom relief) more than
treatment-related inconveniences. On the other hand, asymptomatic patients, who
may not perceive an immediate burden of iliness, may perceive greater medicine

burden if the need for their regimens, or their immediate benefits, is not realised.

Aging, which is associated with multiple medicines use, may affect perceptions of
medicine burden. Although elderly patients may experience greater treatment burden
when compared to younger people,*® this may vary across different populations.
Nonetheless, elderly people may experience practical difficulties with accessing their
medication and with opening packages, especially those with problems relating to
physical functioning and dexterity. However, increasing age is associated with fewer
expectations of healthcare and greater satisfaction, ' which could manifest as less
medicine burden.

Gender has also been associated with treatment burden,*® with females more likely to
experience higher burden when compared to males. Women are more likely to seek
medical care and be more evaluative of their medicines.?* Women are also more likely
to perceive themselves as sensitive to the negative effects of medicines, and thus
report more medication burden. Socioeconomic factors, particularly unemployment
may also be associated with treatment (and medication) burden,*® possibly due to

greater financial burden.
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Psychological attributes

The burden of medicines may be influenced by patients’ beliefs, attitudes and
perceptions about medicines. Efficacy-related beliefs are a major basis for health-
related actions, including medicines use.'®’ Decisions which affect using medicines ‘are

influenced by the weighted judgment of [the] positive value of medicine, and negative

108,109

value of medicine’ harms and inconveniences. Patients are likely to persist or

follow prescribed medicine regimes if they believe that perceived benefits (e.g. relief

or control of symptoms, avoidance of relapse), outweigh the negatives of potential

110

harm.”"~ Research into adherence and persistence with medicine use has

demonstrated the role of medicine-related beliefs.'**"***

Stronger beliefs about the necessity of medicines,*'® may translate into lower
perceived medicine burden. People evaluate their medicine in terms of effectiveness
(if the medicine is doing what it is intended to do); experiences or concerns about side
effects (and their impact on physical health and functioning, mood or emotions,

mental function); and convenience of medicine use, including ease of

17,108,109

administration. Perceived effectiveness is the greatest valued attribute and

determinant of treatment success among most, if not all, patient groups. %% If

effectiveness is achieved, tolerating side effects or medicine-related
discomforts/inconveniences becomes less weighted.mg'109 Patient satisfaction and

dissatisfaction with treatment can be predicted by people’s expectations versus their

106,115

actual experiences of treatment. Expectations include beliefs about the likelihood

of achieving a successful outcome and are in the form of anticipations, wants, hopes

106

and desires.”” Unmet/met expectations with healthcare services affect patient

106,115

satisfaction, and could contribute to perceived burden. Greater satisfaction with

medicines could be associated with lower medication burden.®

Higher levels of self-efficacy, which relates to ‘...beliefs in one’s capabilities to organise

and execute the courses of action required to produce given attainments’,'’ may be

associated with lower perceived medication burden. Beliefs of self-efficacy are cited to

influence an individual’s knowledge acquisition (necessary in learning about medicines

107

or their effects), course of action, and behavior.” " Although inherent, self-efficacy also

107

requires mastery of knowledge and skills.”* This can be achieved by investment of
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time, efforts, and resources. With practice and routinisation, skills become easily

executed, and may not need higher cognitive effort.'?’

The latter concepts are akin to
Gallacher’s theory of ‘normalising’ treatment burden.?® Self-efficacy also affects
motivation, perseverance and resilience, the nature of thought patterns, and the

107

amount of stress experienced in coping with challenging demands.™" All these factors

may influence perceptions of burden.

Locus of control, which is a personality belief that certain outcomes are as a result of
self (internal), others (external), or chance,’®” may also affect perceptions of medicine
burden. External locus of control is associated with less ability to cope with difficult

situations.!*®

On the other hand, internal locus of control is associated with more
positive experiences, such as active engagement in activities, better relationships,
information seeking, independent decision making, and a better sense of weIIbeing.116
In terms of medicines use, patients with a high internal locus of control may report
more positive experiences of medicines use, thus are likely to report lower burden of

medicines.

Consequences of medicine burden from the patient perspective

Like treatment burden, medication burden may affect an individual in multiple ways.
The consequences could be physical (e.g. poor clinical outcomes), psychological (e.g.
dissatisfaction with medicines), social (e.g. transfer of burden to carers) or take the
form of financial burden. Medicine burden is associated with non-adherence, with
some patients cited to manipulate their own regimens, ‘particularly when intolerable
burden was experienced’, without consulting their healthcare providers.88 More
recently, Demain et al®® has described the latter as ‘rationalised non-adherence’, a
secret coping strategy, as a consequence of treatment burden.® It is possible that
consequences of medicine burden are likely to exacerbate the felt burden. For
instance, the resulting non-adherence may not only contribute to sub-optimal clinical
outcomes (e.g. poor symptom control, disease progression or relapse, deterioration of
health and quality of life), but could also trigger another prescribing cascade to

manage new symptoms which may cause further burden.*®
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Besides impacting on physical health and psychosocial wellbeing, the burden of
medicines may affect a patient’s work and productivity (including employment), as
well as activities of daily living. Medicine-related absenteeism from work may be
associated with the need to seek repeat prescriptions and refills, or experience of side
effects. Treatment-related absence from work could lead to a loss of annual leave or
sick days per month, or feelings of guilt about lost productivity and burdening their co-
workers; .*® this can in turn worsen existing burden. Psychologically, medication
burden may lead to dissatisfaction with medicines (including concerns), affect patient

choice, and lead to refusal of medicines.

Using certain medicines may also disrupt individual lifestyles and social lives, including
planning leisure or social activities, holding conversations with friends and

819295 Al this, coupled with the demands of fitting medicine regimes into usual

family.
life and social stigma may worsen medicine burden and affect relationships with family
and friends. Some individuals may face social isolation with the aim of adhering to
discreet regimes, all of which could exacerbate perceived or actual burden.?*®
Moreover, disruptions to medicine use routines (and non-adherence) are associated

with changes in day-to-day schedules.®®

On the other hand, social networks and support may reduce medicine burden.

The role of spouses/partners or caregivers, in supporting patients to cope with
practicalities involved in using medicines, has been cited''” and those living alone may
have real difficulties. However, treatment-related demands can lead to caregiver

burden (including fatigue and distress),***

which in turn may affect the patient and
his/her social or family structure. Paradoxically, loss of independence (in form of
assistance provided by a caregiver) may also lead to treatment burden for some

patients.48
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1.11 General aim and objectives of this doctoral thesis

Aim

The series of studies in this thesis aimed to identify, develop and test a generic
measure of patients’ experiences of long-term prescription medicine use and
associated burden in the English adult population.

Research question

This thesis explores the specific research question: Is the Living with Medicines
Questionnaire (LMQ) (or its adaptations) a comprehensive, valid, reliable, and
interpretable measure of medicines burden?

Specific research objectives were:

1. To identify a suitable measure of prescription medicine burden and assess its
content coverage in relation to existing measures.

2. To assess the original version of the measure (LMQ-1) so as to identify areas of
improvement and revise and test its interim versions (LMQ-2 and LMQ-2.1) for
face and content validity, by obtaining patients’ perspectives of the content
coverage, concepts measured, and item readability.

3. To evaluate psychometric properties of the LMQ (version 3) including:

- Construct validity, by exploring and confirming underlying domains or
concepts measured;
- Criterion-related validity by comparing LMQ concepts to those in relevant
standard questionnaires;
- Reliability (internal consistency and test-retest) of the questionnaire;
- Interpretation of questionnaire scores.
4. To determine the prevalence of medicine-related problems uncovered by the

LMQ, and to assess potential predictors of prescription medicine burden.
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1.12 Overview of study phases in this research programme

To help clarify the roadmap for this research programme, and show how the different
chapters within this thesis meet the objectives defined above, | will provide an
overview of all phases of research conducted. Figure 1-8 illustrates the iterative
procedures involved in LMQ instrument development and validation. The LMQ was
developed and validated through iterative processes (See Figure 1-8), which are

described within this thesis and are summarised below.
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Literature reviewed Identification of the LMQ-1, an original 60-item
to identify existing measures of medicine- questionnaire.
related experiences and medicine burden Chapter 2, Phase 1a

Piloting the LMQ-1 content coverage. Preliminary analyses enabled item

reduction, leading to a 42-item LMQ-2.
Chapter 4, Phase 1b

‘L Piloting the 60-item LMQ-1 identified gaps in J

Item generation led to a 58-item, interim, LMQ-2.1

\ 2 New items were generated from the literature,
New content generation patient comments & secondary interview data;
Chapter 5, Phase 2a

Face and content validity testing . .
meanings of concepts in the LMQ-2.1 were assessed

-
Using cognitive interviews, item readability and
Chapter 5, Phase 2b

\

In a national on-line survey using the LMQ-2.1, data

Construct validity testing N were subjected to exploratory and conf.lrr.nato.ry
factor analyses to ascertain construct validity. Final

item reduction led to the LMQ-3, as a 41-item tool.
Chapter 6, Phase 3

.

—

In a regional survey (in south-east England), the
LMQ-3 was tested against standard measures of
treatment satisfaction (TSQM-II) & HRQoL (EQ-5D-
5L) to confirm underlying concepts

Criterion-related validity testing

Chapter 7, Phase 4
\__

In two cross-sectional surveys, retaken about two
Test-retest reliability weeks apart by the same participants, stability of
LMQ-3 scores (test-retest reliability), over the study

\ 4

duration, was to evaluated.
Chapter 8, Phase 5

)

\_

y Two survey datasets were reanalysed to aid
Interpretation of LMQ-3 scores and interpretation of LMQ scores. Statistical analyses
defining levels of medicine burden 1 estimated the prevalence of medicine-related
issues & predictors of medicine burden.
Chapter 9, Phase 3 & 4 data reanalysed

Figure 1-8 Overview of the present research programme
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Phase 1- Instrument identification and preliminary item reduction
Phase 1a involved a systematic literature review described in Chapter 2. A critical

118 | this case, it

literature review is a fundamental step in instrument development.
enabled identification and comparison of existing measures of medicine-related
experiences, while examining their relevance to this research programme. This phase
identified a relevant questionnaire, the LMQ-1 as the original 60-item instrument,
which was reported to measure medicine burden in the adult English population, but

which required further development;119 preliminary analyses of the LMQ-1 did not

identify meaningful item-groupings in the questionnaire.

Phase 1b involved a large cross-sectional survey undertaken to pilot the LMQ-1 among
people on long-term medicines recruited from community pharmacies and from public
areas. This enabled preliminary item reduction to produce a 42-item interim version of
the questionnaire (LMQ-2) reported in Chapter 4. However, this phase also identified
gaps in the LMQ-2 instrument, which was found to be deficient of explicit statements
on cost-related burden, and also had inadequate coverage of side effects and the
social impact of medicine use. Therefore, subsequent work was needed to address

these problems.

Phase 2 — Generation of new content and review of existing statements

Phase 2a involved generation of new statements to address the gaps identified from
the analyses of phase 1b and review of the existing statements in the LMQ-2. New
content was based on reanalysis of patient interview data, originally used to elicit
concepts in the LMQ-1.%2 Alongside qualitative literature, free-text comments from
survey participants in Phase 1b were also used for new item generation. Following new
item addition and revisions, the interim instrument (a 58-item LMQ-2.1) was assessed
gualitatively. Phase 2b comprised a qualitative study using cognitive interviews with
the general public using long-term medicines. It was designed to evaluate face and
content validity of the LMQ-2.1, enabling early identification and resolving potential
guestionnaire problems (such as misinterpretation of statements). The findings of

phase 2 study are reported in Chapter 5.
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Phase 3 - Final item reduction and construct validation

The remaining phases constituted a series of studies designed to assess different
aspects of questionnaire validity and reliability (altogether referred to as psychometric
testing). In Phase 3 (described in Chapter 6), final item reduction was conducted using
on-line survey responses to the 58-item interim version (LMQ-2.1) completed by the
UK general public on long-term medicines. Poorly performing items were eliminated
which resulted in the final 41-item instrument (the LMQ-3). The LMQ-3 was statistically
tested (by factor analyses) to verify and confirm underlying concepts (domains) to
ascertain construct validity. Internal consistency of the LMQ-3 was also assessed in

Phase 3.

Phase 4 -Criterion-related validation

In Phase 4 (described in Chapter 7), a criterion-related validation study was conducted
using survey responses from patients on long-term medicines recruited via community
pharmacies, GP practices, and outpatient clinics in south-east England. Criterion-
related validation involved comparison of LMQ-3 scores with reference measures of
treatment satisfaction (the TSQM-II) and health-related quality of life (EQ-5D-5L)
respectively. Although criterion-related studies are traditionally used to validate a new
guestionnaire against a ‘gold standard’ measure of the same construct, the lack of a
‘gold standard’ measure of prescription medicine burden explains the use of
alternative comparisons. Streiner and colleagues (2015) support verification of a new
instrument against existing ones that are deemed ‘maximally different’,™® but Chapter
2 highlighted possible relationships between the three constructs. This study phase
was used to ascertain relationships between medicine burden and satisfaction with
medicines and health-related quality of life, thus indirectly contributing to construct

validation of the final questionnaire (LMQ-3).

Additionally, data from the Phase 4 (Chapter 7) study was reanalysed, together with
data from Phase 3 (Chapter 6), to aid interpretation of LMQ scores, determine
prevalence of medicine-related issues, and to understand predictors of medicine
burden (described in Chapter 9). Known-groups validity of the LMQ-3, testing its ability
to differentiate cohorts of patients with well-known treatment characteristics

118’120(e.g. number of medicines or formulation), was established, also reported in
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Chapter 9. Known-groups analyses shed light on potential predictive validity of the
LMQ-3, which relates to an instrument’s ability to reveal associations or differences in

certain variables in the hypothesised direction.

Phase 5- Stability testing (test-retest reliability)

To examine stability of scores and whether the LMQ-3 measures underlying concepts
in a reproducible manner, Phase 5 studied the questionnaire’s test-retest reliability
(described in Chapter 8). The same participants completed the questionnaire on two
different occasions with an average retest interval of two weeks to minimise recall of
initial responses and to limit variations in participants’ medicine use experiences over

the study period.

Table 1-1 details characteristics of all study phases in this research programme.
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Phase | Timeline Objective Questionnaire Instrument Instrument Study Participants/ Thesis
property (s) used (no. | derived design Setting Chapter
investigated/activities | of items) (no. of items)

Phase 1: Feb 2014- To identify a Instrument NA LMQ-1 Systematic 15 studies included Chapter 2
Development Phase | June 2014 measure of identification (60 items) literature
phase 1a medicine review
(Instrument burden
identification) Phase | June 2014- | To assess the - Preliminary item LMQ-1 used LMQ-2 Cross- Adult members of the Chapter 4
1b December LMQ-1 reduction (n=18 items) (60 items) derived sectional general public/ on-line
2014 and identify - Content coverage (42 items) survey (pilot | recruitment across the UK/
areas of assessed & initial study) face-to-face recruitment in
improvement construct validity Kent & Medway
Phase 2: Phase | Mar2015- | To revise the -New item generation LMQ-2 used LMQ-2.1 Secondary Secondary data based on 21 Chapter 5
Development 2a May 2015 LMQ-2 & review of existing (42 items) derived (58- data & patient interview transcripts,
phase items items) review of which informed LMQ-1
(New content literature content, was reanalysed.”
generation )
Phase | Jun 2015- To assess face - Readability & LMQ-2.1 LMQ-2.1 Semi- Adult members of a public Chapter 5
2b Jul 2015 and content interpretability of new | used derived structured engagement group at the
validity of an items & existing ones (58 items) (58 items) cognitive Medway School of
interim - Review of all items & interviews Pharmacy/ face-to-face
guestionnaire rewording of some recruitment in Medway.
version statements.
Phase 3: Aug 2015- | To explore and -Construct validity LMQ-2.1 LMQ-3 Cross- Adult members of the Chapter 6
Validation October confirm -Final item reduction used derived sectional general public/ on-line
phase 2015 domains (58 items) (41 items) survey recruitment across the UK
underlying the
LMQ-3.
Phase 4: October To examine the | -Criterion-related -LMQ-3 (41- NA Cross- Adults attending community Chapter 7
Validation 2015-Dec criterion-related | validity item) sectional pharmacies, GP practices &
phase 2015 validity of the -TSQM-II survey hospital outpatient clinics/
LMQ-3. (11 items) face-to-face recruitment in
- EQ-5D-5L (5 Kent & Medway
items)
Phase 5: Jun 2016- To assess test- Test-retest reliability LMQ-3 used NA Cross- Adult public engagement Chapter 8
Validation Aug 2016 retest reliability (41 items) sectional group at the University of
phase of the LMQ-3. surveys Kent/ on-line recruitment

Table 1-1 Summary road map for my doctoral thesis




Chapter 2 Measuring medicine-related experiences from the patient perspective - a
systematic review

Acknowledgments

The work presented in this chapter was published in Patient-Related Outcomes, and
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all primary data, and drafted early versions, compiled responses to the reviewers, and
proofread the final published paper. The supervision team (JK and SC) and an external
advisor (JR) reviewed and commented on early versions, and read and approved the

final paper.

2.1 Introduction

In order to identify a patient-reported measure of medicine-related burden for use in
the present research programme, a thorough, systematic, search of the literature was
necessary. This chapter aimed to identify all potential generic measures of medicine-
related experiences and to identify the most appropriate to measure medicine-related
burden. By assessing content domains, comparing and summarising the development
and/or validation processes across all instruments, the original Living with Medicines
Questionnaire (LMQ-1) was identified, in this Chapter, as the only tool reported to
assess medicine burden in the context of chronic illness and long-term medicine-only
therapies. This work addressed the first research objective. Standard methodology
was used to systematically search for relevant instruments across a range of
databases using pre-defined inclusion criteria. Data abstraction was conducted by
myself (BK) and double-checked by the supervision team. This chapter contributed to
understanding of the literature on measurement of prescription medicine-related
experiences, and highlighted the LMQ-1 instrument identifying its unique application,

limitations and opportunities for further development.
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2.2 Methods

2.2.1 Database search and search strategy

Multiple electronic databases were searched: Medline, Embase, PsycINFO,
PsycARTICLES, the Cumulative Index to Nursing and Allied Health Literature (CINHAL
Plus), and Google Scholar. A manual, free-text, search of the PROQOLID®

(http://www.progolid.org), a specific database that houses several patient-related

measures was also conducted. Hand searching of bibliographies of relevant articles
was undertaken to identify related articles. A 20-year search period, January 1995 to
April 2015, was selected, based on the publication date of an early landmark measure
of lay representations and beliefs about prescription medicines, the Beliefs about

110

Medicines Questionnaire (BMQ).” " This timeframe ensured relevant measures

developed in the five years before publication of the BMQ'*°

were included. A broad,
but sensitive, key-word search strategy was employed to identify studies describing
the development and/or validation of measures used to assess adults’ medicine-
related experiences. Categories of search terms were combined in a stepwise fashion
and relevant search filters applied to specific publication dates. Sample categories and
search terms used include [1] ‘medicine’ or ‘medication’ or ‘drug’ or ‘prescription’ [2]
‘patient experiences’ or ‘experienc*’ or ‘view*’ or ‘perception*’ or ‘attitude*’ or
‘belief’ or ‘concern*’. Categories [1] and [2] were crossed with search terms in
category [3]: ‘questionnaire’ or ‘instrument’ or ‘tool’ or ‘scale’ or ‘measure’ or
‘survey® or ‘self-report’ or ‘patient reported measure’ or ‘develop™’ or ‘valid™’.

Neither disease-conditions nor medicine-types were specified. Appendix 1 provides

the full search strategy.

2.2.2 Inclusion and exclusion criteria

Studies which involved adults (age 18 years and over) using prescription medicines
were reviewed, as children’s ability to self-report their own experiences differ and
instrument development processes may also vary.*?! Primary research studies using a
generic (not disease- or treatment-specific), self-completion instrument on any aspect
relating to medicine use experiences and describing questionnaire development

and/or validation in a target population were included. Articles were published in
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English. We excluded studies that: involved only children or adolescents; primarily
reported use of over-the counter medicines or other therapies (e.g. diet, exercise, or
any other aspect of self-care); described disease-, product- and/or device- specific
measures; used clinician- or pharmacist-reported tools for drug-related problems;
used tools assessing patients’ ability to manage their medicines; described screening
tools for assessing inappropriate prescribing; used side effects and ADR rating scales;
satisfaction with pharmaceutical services; measures primarily assessing adherence;
secondary validation studies, except if they reported a revised version of the
instrument; cross-cultural (and language) adaptations of eligible questionnaires; and

protocols for research.

2.2.3 Article retrieval, data extraction and analysis

All study titles and abstracts were reviewed, discarding duplicates. If eligible, the full-
text article was scrutinised to check for the questionnaire and/or its items (questions).
Additional searches were conducted if the questionnaire was not included in the
primary article. Potentially relevant studies were screened for inclusion suitability and
discussed among the research team (BK, SC, JK). Data extraction (by BK) from eligible
articles was checked and supervised (by SC, JK) and regular discussions among all
authors were held to resolve any issues. The initial literature search was conducted in

April 2015, first updated in November 2015, and then in March 2017.

A data extraction form was used to collect the following study-specific information:
sample size, study population and setting, country and language of origin; and
guestionnaire-specific information: name and purpose, number of items, content
domain(s) and/or subscales, type of response scale, mode of administration and recall
period (if specified). Questionnaire derivation (and the extent of direct patient
involvement in item generation and testing) and validation methods were reviewed
and psychometric properties, such as reliability and different forms of validity,
assessed, in relation to published criteria.**? Comparison of instruments included:

domain coverage, development history, particularly patient involvement in item
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generation, reliability and validity. Practical properties, such as completion time, were

also examined where available.

Standards and guidance state that documentation of an instrument’s development

.1212% This includes item generation and testing of how well

history is fundamenta
patients understand questionnaire items and response options and the
appropriateness of the measure to the patient group,*>*?® helping to assess face and

122

content validity, alongside researchers and expert panels.”” Records of measurement

(or psychometric) properties, particularly reliability and validity, also provide evidence

that an instrument measures what it claims.'?**%*

Other characteristics, such as mode
of questionnaire administration and the time period over which a participant is
requested to reflect (recall period), content domains, the number of items and their
response options and the population and setting used also impact on instrument
vaIidity.124

Construct validation of underlying theoretical concepts and domains in a
guestionnaire can be conducted using different methods: scale analysis (through
exploratory and/or confirmatory factor analysis, item-total correlations (adequate if >
0.20)"*%'*” and floor-ceiling effects that explore lowest or highest possible scores);
convergent- and discriminant (or divergent) validation, which explore relationships
with conceptually similar and dissimilar reference instrument(s) respectively.**®*221?/
Correlations 2 0.3 may support convergent validity, whereas a trend of low

correlations may infer discriminant validity."**"*’

Both convergent and discriminant
validations are aspects of criterion-related validation, in which scores of new
guestionnaires (or those undergoing development) are compared with established
ones (or ‘gold standards’); correlations of at least 0.70 with a ‘gold standard’ measure

may confirm criterion-related vaIidity.122

Other aspects of criterion-related validity,
such as predictive validation, test an instrument’s ability to predict associations or
differences in certain variables in the expected direction.*?® Known groups validity
examines an instrument’s ability to differentiate cohorts of patients with well-known

characteristics.!*®1?’
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2.3 Results

2.3.1 Identified generic measures of medicine use experiences

Fifteen articles described the development and/or validation of generic measures
relating to the experience of using prescription medicines among adult patients.

Of these, nine were multi-domain (3-10 domains), five of which examined satisfaction
with different aspects of using medicines: three versions of the Treatment Satisfaction
Questionnaire for Medication-TSQM (TSQM version 1.4, TsQM 11,1°° and TSQM-
9'%): the Treatment Satisfaction with Medicines Questionnaire (SATMED-Q**°); and
the Patient Satisfaction with Medication Management instrument (PSMMm). Other

multi-domain instruments were: the Drug Therapy Concerns Questionnaire (DTC**?);

the Okere-Reiner Survey;" the Living with Medicines Questionnaire (the LMQ'");
and the Patient-reported Outcomes Measure of Pharmaceutical Therapy for Quality of

Life (PROMPT-QOL™*).

Six instruments covered only one domain, although some of these were divided into
subscales by statistical analyses: a unidimensional measure of treatment burden (the

TBQ®), a questionnaire assessing patients’ attitudes to deprescribing or medicine

cessation (PATD®), the Beliefs about Medicines Questionnaire (BMQ*°

135

), a measure of
perceived sensitivity to medicines (PSM™"), the Satisfaction with Information about
Medicines Scale (SIMS**®) and guestionnaires looking at doctor-patient

. . . . 137
communication about medicines.*®

Most of the questionnaires identified are self-administered on 3- to 10-point Likert-
type scales. All instruments were multi-item, ranging from 5 to 60 items per
guestionnaire. The majority were developed in English, originating from the UK, USA
and Australia, with only three®**%** from non-English speaking countries: Spain,

France and Thailand. Table 2-1 summarises the characteristics of the 15 instruments
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Instrument Focus Study population / No. of items and subscales Response scale Administration Original
setting mode / language/
Recall period Country
BmMQ*"’ Patients’ beliefs Chronically ill patients, | 18 items in 4 subscales 5-point Likert-type scale Self-completion English/ UK
about medicines aged 45-64 years, (strongly agree to strongly
using 2 1 regular disagree)
prescription medicine
/ hospital clinics
sImMs™® Patient satisfaction Chronically ill patients, | 17 itemsin 2 subscales 5-point Likert-type scale Self-completion English/ UK
with medicine aged 46-68 years, (too much, about right,
information using 2 1 regular too little, none received &
prescription medicine none needed)
/ hospital clinics &
wards
Jenkins et Doctor-patient Patients with a doctor | 12-20 items for pre- and post- | 3-point Likert type scale Self-completion English/ UK
al communication consultation / consultation questionnaires. (agree, disagree,
about medicines general practice uncertain/no response)
DTC™? Patients’ perceptions | Adults, average age 25 items in 5 subscales 5-point Likert-type scale Self-completion English/ USA
of medicine-related 69 years, using 5 ( (strongly agree to strongly
problems 3.4) prescription disagree)
medicines /
community
pharmacies & general
public
TSQM Patient satisfaction Chronically ill adults, 14 items in 4 subscales 5- and 7-point Likert-type | Self-completion English/ USA
(v. 1.4)108 with medicines mean age 50 years, scales / 2-3 weeks, or

using regular
medicines /
general public

& a yes/no response

since last use

Table 2-1 Characteristics of reviewed generic measures of medicine-related experiences
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Instrument Focus Study population/ No. of items and subscales Response scale Administration Original
setting mode / language/
Recall period Country
Tsam 1'% Patient satisfaction Adult outpatients, 11 items in 4 subscales 5- and 7-point Likert-type | Self-completion English/ USA
with medicines using new scales (e.g. Extremely / 2-3 weeks, or
prescription Dissatisfied to Extremely since last use.
medicine(s)/ Satisfied)
Community pharmacy & a yes/no response
TSQM-9'%° Patient satisfaction Adult hypertensive 9 items in 3 subscales 7-point Likert-type scale Self-completion English/
with medicines patients, average age (extremely dissatisfied to | /2 -3 weeks, or USA
55 years, on extremely satisfied) since last use
prescribed medicines/
general public
SATMED-Q™ | Patient satisfaction Adult outpatients, 17 items in 6 subscales 5-point Likert-type scale Self-completion Spanish/ Spain
with long-term with chronic (Not at all, / one month
medicines condition, in receipt a little bit, somewhat,
of 2 2 months of quite a bit, very
treatment/ much)
hospital & general
public
PSMM ™ Patients’ perceptions | Adult inpatients/ 9 items in 3 domains Likert-type: poor to Self-completion English/USA
of medicine hospital setting excellent, much worse to
management much better, or strongly
disagree to strongly agree
(number of options not
given)
8Q* Treatment burden Adults, of mean age 14 items: 0 to 10scale (ranging Self-completion French/
among multi-morbid 59, using average of an open question, & 13 items | from no burden to France

patients.

two medicines daily/
hospital & general
practitioner clinic

in one scale

considerable burden)

Table 2-1 Characteristics of reviewed generic measures of medicine-related experiences
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Instrument Focus Study population/ No. of items and subscales Response scale Administration Original
setting mode / language/
Recall period Country

PATD* Attitudes to Adults with multiple 15 items (number of 10 items have a 5-point Self-completion
deprescribing (desire, | chronic conditions, subscales not known) Likert-type scale ( strongly English/
willingness, attempt using = 1medicine/ agree to strongly disagree Australia
to stop/reduce hospital 4 MCQs & one item has
medicine use) pictorial response options.

PSM™® Perceived sensitivity HIV & hypertension 5 items in one scale 5-point Likert-type scale Self-completion English/ UK
to medicines and patients, those on (strongly disagree and New
their adverse effects | travel vaccination & to strongly agree) Zealand

students /general
practices, travel clinics
& university

The Okere- Perceived medicine Adult inpatients, of 7 items in 3 subscales 5-point Likert-type scale Self-completion English/ USA

Reiner knowledge, and self- | mean age 48 years, (strongly disagree to & interviewer

Survey133 confidence in using using 21 prescription strongly agree) administered
medicines. medicine /

hospital
LmQ™ Medicine-related Adults, using one or 60 items in 8 domains 5-point Likert-type scale Self-completion English/ UK
burden. more long-term (strongly agree to strongly
medicines/ hospital, disagree)
community pharmacy,
& general public
PROMPT- Pharmaceutical Adult outpatients, 43 items in 10 domains: 5- and 4-point Likert-type | Self-completion Thai/ Thailand
Qol™* therapy-related using regular scales

quality of life

medicines for >3
months/ hospital

(range of options not
clarified)

Table 2-1 Characteristics of reviewed generic measures of medicine-related experiences
Acronyms: BMQ, Beliefs about Medicines Questionnaire; SIMS, Satisfaction with Information about Medicines Scale; DTC, Drug Therapy Concerns Questionnaire;
TSQM, Treatment Satisfaction Questionnaire for Medication; SATMED-Q, Treatment Satisfaction with Medicines; PSMM, Patient Satisfaction with Medication
Management instrument; TBQ, Treatment Burden Questionnaire; PATD, Patients’ Attitudes Towards Deprescribing; PSM, Perceived Sensitivity to Medicines
guestionnaire; LMQ, Living with Medicines Questionnaire; PROMPT-Qol, Patient-reported Outcomes Measure of Pharmaceutical Therapy for Quality of Life; MCQs,
Multiple Choice Questions
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Content domains
The 15 instruments covered a wide range of domains (Table 2-2), described by authors

as: effectiveness; convenience, practicalities and/or managing medicines; information,
knowledge and/or understanding; side effects; relationships and/or communication
with health professionals; impact on daily living and/or social life; general satisfaction;
attitudes; beliefs, concerns, and/or perceptions; medical follow-up and/or adherence-
related issues; treatment- and/or medicine-related burden, perceived control or
autonomy; self-confidence about medicine use; availability and accessibility; and
medicine-related quality of life; these may reflect most issues that affect people using

regular medicines.
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BMQ™® SIMS™®  Jenkins DTC™ TSQM TSQM  TSQM- SATMED- PSMM™' TBQ®®* PATD® PSM™  Okere- LMQ™®  PROMPT-
Content area etal™ (v (v.a'® o a* Reiner QoL™
1.4)108 Su rvey133

Effectiveness v v v v v v

AN

Convenience, practicalities 4 v v v v v

and/or managing medicines

Information, knowledge &/or v 4 v v v v
understanding

Side effects v v v v v

Relationships and/or v v v v
communication with HCPs
about medicines

Impact on daily living v v v v

General satisfaction v v v v

Attitudes v v v

Beliefs, concerns and/or v v v
perceptions

Medical follow-up, monitoring, v v v
or adherence issues

Treatment or medicine-related 4 v
burden

Perceived control/autonomy v

Self-confidence v

Availability & accessibility of v
therapy

Medicine-related quality of life v

Table 2-2 Comparison of content areas covered by items in reviewed generic measures of medicine-related experiences

Abbreviations: BMQ, Beliefs about Medicines Questionnaire; SIMS, Satisfaction with Information about Medicines Scale; DTC, Drug Therapy Concerns Questionnaire;
TSQM, Treatment Satisfaction Questionnaire for Medication; SATMED-Q, Treatment Satisfaction with Medicines; PSMM, Patient Satisfaction with Medication Management
instrument; TBQ, Treatment Burden Questionnaire; PATD, Patients’ Attitudes Towards Deprescribing; PSM, Perceived Sensitivity to Medicines questionnaire; LMQ, Living
with Medicines Questionnaire; PROMPT-Qol, Patient-reported Outcomes Measure of Pharmaceutical Therapy for Quality of Life; N- No. of instruments covering domain or
area. HCPs- healthcare providers
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2.3.2 Patient involvement in item generation

For the majority of instruments, item generation was based on the literature. Some
incorporated patients’ views but indirectly. Only seven measures had evidence of
being developed using direct patient input: five employed patient interviews as the
primary source of questionnaire items (BMQ,110 PsMM, ! TBQ,®® LMQ™ and
PROMPT-QOL"**) and two focus groups (SATMED-Q**° and TSQM version 1.4'%).
Several were judged to emphasise the perspective/opinions of researchers or health
professionals over those of patients (Jenkins’ instrument,™*’ SIMS,**® and DTC*®?).

Table 2-3 compares the different methods employed in item generation and testing.
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Method(s) BMQ SIMS  Jenkins DTC TSQM TSQM TSQM SATME PSMM TBQ® PATD PSM  Okere- LMQ  PROMPT
64

136 137 132 (V14) (V”) _9129 D_Q130 131 135 Reiner 119 -QOL
108 109 134
Survey
133
Item generation
Literature v v v v v v v v v
Patient involvement (via v v v v v v v v v v v

interviews/ focus groups/
feedback /comments from
consultations)

Expert opinion, including 4 v v v v v
health professionals or
other care providers

Developed from existing v v v
instrument (s).
Emphasis on 4 v v e

researcher/health
professional perspective

Item clarification —face and/or content validation

Patient involvement (via v v v v v v
interviews/focus

groups/surveys/comments

from consultations)

Expert opinion, including v v v v v
health professionals or
other care providers

Table 2-3 Methods employed in item generation and testing of reviewed generic measures of medicine-related experiences

Note: v' indicates the method was used

Abbreviations: BMQ, Beliefs about Medicines Questionnaire; SIMS, Satisfaction with Information about Medicines Scale; DTC, Drug Therapy Concerns
Questionnaire; TSQM, Treatment Satisfaction Questionnaire for Medication; SATMED-Q, Treatment Satisfaction with Medicines; PSMM, Patient Satisfaction with
Medication Management instrument; TBQ, Treatment Burden Questionnaire; PATD, Patients’ Attitudes Towards Deprescribing; PSM, Perceived Sensitivity to
Medicines questionnaire; LMQ, Living with Medicines Questionnaire; PROMPT-Qol, Patient-reported Outcomes Measure of Pharmaceutical Therapy for Quality of
Life.
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2.3.3 Reliability

The vast majority of instruments were assessed for internal consistency (Table 2-4),
mostly using Cronbach’s alpha with some reporting test-retest reliability as intra-class

correlation coefficient (ICC), and correlation coefficients (r); values > 0.7, obtained

122 134

from a sample size of at least 50 patients, are advisable.”™ One study~™" employed
Rasch analysis to estimate person and item reliabilities (acceptable values > 0.8 and
0.9 respectively), which assess an instrument’s ability to distinguish between high and

low patient scores, and the level of item difficulty respectively.'*®

2.3.4 Scale analysis and construct validity

Most instruments employed exploratory techniques for scale analysis (Table 2-4).
However, only a few employed confirmatory methods ascertaining underlying content
domains and/or their relationships: TSQM I, TSQM-9, SATMED-Q, BMQ, and the

Okere-Reiner Survey.

2.3.5 Criterion-related, convergence and/or discriminant validity

Criterion-related, convergence and/or discriminant validity were variably reported by
only eight instruments: TSQM (version 1.4), TSQM II, SATMED-Q, TBQ, SIMS, BMQ,
PSM, PATD (Table 2-4). The BMQ™° and earlier versions of the TSQM*%'%° were the
most commonly used criterion-referenced instruments. For instance, in validating the
SIMS,® patients with stronger concerns about medicines as measured by the BMQ,
were more likely to be less satisfied with their medicine information. Patients with
more medicine-related concerns, or beliefs about harm, are reported to not only be
less trustful of their medicines but also to desire alterations to their regimes or avoid

11 1
% In the development of the PSM scale,*® scores on the ‘concerns’ subscale of

them.
the BMQ indicating negative beliefs about medicines were significantly associated
with perceived sensitivity to medicines (r=0.5, p<0.001). Negative moderate
correlations (r=-0.56, p<0.001) were reported between scores on BMQ items relating

to ‘necessity of current medications’ and scores on the PATD. However, the sample
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size used in this study (n=51) was inadequate to validate the measure of patient
attitudes to medicine cessation.*

Ruiz et al**°

examined associations between SATMED-Q scores and the Spanish
version of the TSQM (v.1.4); significant correlations (range, 0.58-0.68, p<0.0005) were
reported between subscales assessing similar domains: treatment effectiveness, side
effects, convenience and global satisfaction.™*° During validation of the TBQ, Tran et
al®® established a negative relationship between treatment burden and treatment
satisfaction assessed using the TSQM Version Il; moderate negative correlations
between TBQ scores and TSQM global satisfaction and convenience subscales (r=-0.41
and r=-0.53 respectively) and weak negative correlations (r=-0.26) between TBQ
scores and TSQM efficacy subscale. Treatment burden was significantly higher among

patients who had experienced side effects compared to those who had not.

Satisfaction with medicines is positively associated with adherence.*® While validating
the TSQM-9,"*° moderate correlations (range, 0.34-0.46) were reported between
convenience, effectiveness and global satisfaction TSQM-9-subscale scores, and the
Modified Morisky scale,*® which measures adherence. Weak correlations (range 0.09-
0.22) were reported between SATMED-Q scores and Morisky-Green adherence

. . 14 - .. . g
questionnaire scores,™*® several failing to reach statistical significance.

2.3.6 Known-groups and predictive validity

Known-groups validity was reported for six measures: BMQ, TSQM (v.1.4); TSQM II,
TSQM-9, TBQ, and the Okere-Reiner Survey (Table 2-4). The Okere-Reiner Survey was
reported to ‘clearly distinguish between patients with good and poor perceived

knowledge or confidence or satisfaction.’**?

Least reported was predictive validity
(Table 2-4). The BMQ was reported to adequately distinguish patients with different
ilinesses and treatments''® and to predict adherence to therapy.112

In validating the TSQM (v.1.4), Atkinson et al'®® tested associations between medicine
types and routes of administration and satisfaction levels on all four subscales;

patients using parenteral medicines were least satisfied with convenience and side
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effects, while oral medicines were rated highly on overall satisfaction and
convenience.'® Similarly, Ruiz et al**° reported significantly lower satisfaction for
convenience for parenteral routes of administration compared to oral and inhalation
routes. Treatment satisfaction assessed by TSQM-9 was significantly greater among
‘medium compliers’, measured by the modified Morisky scale,*** compared to ‘low
compliers’ (p<0.0001). Tran et al reported significantly higher scores among patients
with high treatment burden, measured by the TBQ, compared to those with low or
moderate treatment burden, on specific items relating to treatment workload.®
Patients with ‘high burden’ needed an average of 43 minutes/week to organise their
medicines compared to 17 minutes/week required by ‘low burden’ patients

(p<0.0001).2
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Reliability Validity
Instrument Internal consistency Test-retest reliability/ ICC Criterion-related, convergence Scale analysis Predictive Known-
(Cronbach’s alpha/ r) or r (sample size) and/or discriminant validity/ validity groups
reference instrument (s) validity
BMQ110 v 4 v'Iliness Perception Questionnaire, v v v
Specific-Necessity (0.55 -0.86) 0.60- 0.78 (n=31) the Reported Adherence to EFA & CFA confirmed Reported
Specific-Concerns (0.63 -0.80) Medication scale, the Sensitive two BMQ scales else
General-Overuse (0.60 -0.80) Soma Scale, and items on wherem
General-Harm (0.47-.83) medication-related thoughts
SIMS™° v v v BMQ
0.81-0.91 0.67-0.76 (n=72) The Medication Adherence Report
Scale- MARS
Jegl;ins et NR NR NR NR NR
al
pTC*? v v'EFA revealed 5 subscales;
0.76-0.82 a revised, 9-item, version
confirmed unidimensional
115
structure.
TsQM v v v v v
(version 0.85-0.87 Tested associations among EFAs revealed a 4-
1.4)'08 medicine & illness characteristics dimensional structure.
with treatment satisfaction
TsQm 11'” v v 4 v
0.88-0.94 EFA & CFA
-confirmed an overarching
global satisfaction domain
with three subdomains
Tsam-9**° 4 v Effectiveness v v 4
0.84-0.92 ICC=0.784 [95% Cl: 0.757- Modified Morisky scale CFA/SEM confirmed

0.811] Convenience: 0.737
[0.704-0.768]

Global satisfaction 0.759
[0.729, 0.788](n=396)

relationships among 3
underlying constructs of
the TSQM-9

Table 2-4 Psychometric properties of questionnaires included in the review

57



Reliability Validity
Instrument Internal consistency Test-retest reliability/ICC Criterion-related, convergence Scale analysis Predictive Known-
(Cronbach’s alpha/ r) or r (sample size) and/or discriminant validity/ validity groups
reference instrument (s) validity
SATMED- v v'r=0.945 4 v
Q™ 0.813-0.912 ICC= 0.943 [95% Cl 0.928—  Spanish TSQM (version 1.4) EFA & CFA
0.957] (n=128) Morisky- Green Questionnaire revealed a six-dimensional
structure
PSMM ™! v v'EFA revealed a 3-factor
0.63-0.87 structure
8Q* v v'ICC=0.75[95% Cl 0.65- v V'EFA revealed a v
0.7-0.95 0.83] (n=182) Tsam i unidimensional structure
PATD* v v v
r=-0.560 Percentage BMQ Specific-Necessity
inverse correlation between 2 agreement of 60—93%
related items (n=10)
psm*® v v v v
0.79-0.94 r=0.89 (n=52) BMQ & HADS
Okere- v v v
Reiner 0.744-0.833 EFA & CFA revealed &
Survey'®® confirmed 3 subscales
tmQ™® v v EFA & CFA revealed a 10-
Values NR Values NR dimensional version™**
PROMPT- v'Item & person separation v" Rasch analysis suggested
Qol™* reliabilities range 0.52-0.96 10 domains

Table 2-4 Psychometric properties of questionnaires included in the review

Note: v indicates the test was conducted. EFA — exploratory factor analysis and methods such as principal components analysis
Abbreviations: NR-Not reported; CFA—confirmatory factor Analysis; SEM- Structural Equation Modeling; BMQ, Beliefs about Medicines Questionnaire; SIMS,
Satisfaction with Information about Medicines Scale; DTC, Drug Therapy Concerns Questionnaire; TSQM, Treatment Satisfaction Questionnaire for Medication;
SATMED-Q, Treatment Satisfaction with Medicines; PSMM, Patient Satisfaction with Medication Management instrument; TBQ, Treatment Burden Questionnaire;
PATD, Patients’ Attitudes Towards Deprescribing; PSM, Perceived Sensitivity to Medicines questionnaire; LMQ, Living with Medicines Questionnaire; PROMPT-Qol,
Patient-reported Outcomes Measure of Pharmaceutical Therapy for Quality of Life. HADS- Hospital Anxiety and Depression Scale.
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2.3.7 Summary characteristics of measures of medicine-related experiences

Of the 15 generic measures of medicine-related experiences, six covered multiple
domains and were developed with direct patient involvement, particularly in the item
generation phase, tested for any forms of reliability (as internal consistency, test-test,
and/or person/item reliability), and/or attempted to confirm construct validity by any
means. These were: TSQM (including the 14-item, 11-item, and 9-item versions),
SATMED-Q, PROMPT-QOL and LMQ. However, validity was reported using different
methods and to different extents for all these measures, and most authors
acknowledge the need for further developmental and/or validation work. None of the
identified questionnaires covered all domains or considered potential financial burden

of medicines in-depth.

The BMQ, one of the earliest, domain-specific, measure of beliefs about medicines,**
has been used widely to understand many aspects of medicine use, especially

%2 The DTC questionnaire™®? serves as a potentially useful

adherence-related behavior.
tool for eliciting patients’ perceptions and concerns about of medicine-related
problems; however, it lacked patient involvement in item generation phases of its

135

development. The domain-specific PSM scale™ may be useful for studies evaluating

concerns about potential adverse effects of medicines. Measures of satisfaction with

108,109,129-131 . L . 1
08,109,129-13 including information needs, 36 are also

different aspects of medicine use,
predominant. The Okere-Reiner Survey133 is a short measure of patients’ knowledge
and self-confidence with medicine use, the latter aspect not being included in other
instruments, which play an important role in the medicine use experience; however, it
was not derived directly from patients despite testing instrument reliability and
validity. The PSM M, an instrument reported to measure patients’ perceptions of
medicine management, is prescriber-centered and focused on service evaluation,
despite being derived directly from patient interviews and including relevant issues.
For instance, it considers the practicalities of managing regularly-used medicines while
in hospital, medicine information, understanding and patient-provider communication
about medicines. The latter aspect was the subject of the scale developed by Jenkins

137

and colleagues.® The PATD questionnaire® considers deprescribing (medicine

cessation), and may be used to gain insight into patient preferences or dissatisfaction
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with medicine regimes; however, further validation of this instrument is also
necessary, as it was developed from the perspective of health professionals and
evaluated in only a few patients. Although domain-specific and not solely focused on
medicine-therapeutic interventions, the TBQ* is potentially useful in assessing
treatment burden among multi-morbid patients. Two broad, patient-generated, multi-
domain measures, the PROMPT-QOL"** and the LMQ,**® may provide insight into
measurement of multiple, albeit complex, issues surrounding regular medicine use;
however, both require further psychometric testing (and/or cross-cultural adaptation)

for potential use in research or practice.

2.4 Discussion

To my knowledge, this is the first review of generic measures of adult patients’
experiences of using prescription medicines. Most of the 15 instruments identified
could potentially be used in patients with multi-morbidity, using a wide range of
medicines, allowing comparison of experiences across different patient groups.
However, those which instruct respondents to focus only on one medicine™*® would
require modification. Only a few directly involved patients in item generation and
further validation work is needed, particularly for those instruments covering multi-

dimensional aspects of medicine use.

Collectively, the domains covered probably reflect most issues that affect people using
regular medicines. However, none covered all domains —an important omission if a

whole patient-centered understanding of medicine experiences is to be quantified.

Notably, none of the instruments considered the potential financial burden of using
prescription medicines in any depth. One of the broad instruments, PROMPT-QOL,

1 . e .
*13% which is limited as an

includes one item on ‘medication and travel expenses
assessment of cost-related burden. An item in the PATD questionnaire: ‘having to pay
for less [fewer] medications would play a role in my willingness to stop one or more of
my medications’,** only focusses on cost-related cessation. One recently-developed,
10-item, domain-specific measure of cost-related medicine burden in the USA

population® explores this issue in isolation. However, it was not included in this review

as half the statements relate to non-adherence (e.g. cost-related delays in refilling
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prescriptions and skipping or reducing doses).52 There remains a need for instruments
that incorporate and assess cost-related issues alongside other dimensions of the

medicine use experience.

Overall satisfaction with medicines could be regarded as a potentially key, over-arching
domain, which is influenced by many of the other domains covered by these
instruments and was the main focus of several questionnaires. Of the generic
instruments, TSQM (versions 1.4 and 11)'%'% and SATMED-Q™*° seem promising for
evaluating aspects of medicine use which impact on satisfaction. However, both have
been criticised as circumscribed and lacking in ‘psychological domains, such as worry,

fear, or concerns’, relating to the medicine use experience.134

Patient satisfaction with treatment (and medicines) is positively associated with
persistence and adherence to therapy,’* but negatively associated with treatment

burden.® Life-long medicine use can be burdensome to some patients,23’49’144

and may
impact negatively on health-related quality of life. As already noted in Chapter 1
(section 1.8), research attempting to describe the burden (or negative experience) of
using medicines has done so under the ‘umbrella’ of treatment burden,*®#%° which
may represent unshared patient experiences that are not fully addressed during

101

consultations.” ~ However, measures of treatment burden are currently limited, as

1201 contrast to the present review, Eton

reported in a review by Eton et al (2013).
focused on the overall burden of healthcare activities particularly patients’ workload of
self-care. An instrument addressing the need for such a measure, the TBQ,® includes
some aspects of medicine-related burden, as well as impact or restriction of daily
activities and social life. A potentially useful multi-domain measure of medicine burden

is the LMQ,™*® which also requires further psychometric testing.

Communication and relationships with healthcare providers was an aspect of
medicines use included in a number of the instruments, including the two broadest,
patient-centered measures, PROMPT-QOL™* and LMQ,**® emphasising the potential
contribution of this domain to satisfaction and treatment burden. The PSMM
questionnaire™! also includes patient-provider communication problems, for instance

perceived patient-burden following repetitive questioning about medicine-history,
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often by multiple providers, and ineffective flow of medicine-related information
among health professionals. Most measures of patient satisfaction with consultations
and patient-provider relationships**>™*’ do not focus on medicine-related

communication, hence the instrument developed by Jenkins et al (2003)"’ is

136 3nd the Okere-Reiner

potentially valuable. Two other instruments, the SIMS
Survey,133 also cover medicines information transfer. The SIMS focuses on this
exclusively and is founded on pharmaceutical industry literature, with minimal patient
involvement, While the Okere-Reiner Survey measures medicine-related knowledge

and understanding, but again had little patient involvement during its’ development.

Many other instruments reviewed were essentially uni-dimensional, with variable
patient involvement in development. As already noted, the BMQ, which assesses
psychological beliefs and concerns about the necessity and safety of medicines,**° has

been extensively used in adherence-related studies.'**%148

The PSM scale covers only
patient concerns about potential adverse effects of medicines,** while the PATD was
developed to measure patients’ attitudes to cessation of medicines,®® thus seeks to
predict behavior. Like most instruments assessing inappropriate prescribing,19 PATD
guestionnaire development seemed to emphasise the clinician’s perspective, rather
than the patient perspective. Moreover, deprescribing itself is criticised as a clinician-
driven agenda, which aims to reduce medicine usage and health-system costs.®>®” The
DTC questionnaire is broader, including concerns about adverse drug reactions, as well

as regimen complexity, overmedication and use of prescription medicines,**? but also

based on the clinician perspective.

A further instrument, developed in Taiwan and published since the literature review

was completed, claims to measure Medication-Related Quality of Life,** a term

150

originally adopted for the LMQ.™" This instrument was developed based on subjective

well-being scales plus patient interviews and consists of 14 items, covering only three

. .. . . . 1
domains, role limitations, self-control and vitality. 49

Only the first of these relates
directly to medicines burden, as discussed in this review, therefore this instrument too

is limited.
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Most instruments included in this review were developed and tested in a specific
language and in specific demographic settings and, with some exceptions, have not
been tested in other situations. Therefore cross-cultural adaptations and/or further
testing may be required prior to use in particular clinical or research settings. Given the
psychometric properties of the reviewed instruments, there is a need for further
development and/or validation of the existing multi-dimensional, generic, patient-
generated, measures of experiences of using prescription medicines among adult

patients living with chronic illness.

Study strengths & limitations

Owing to the heterogeneity of studies and reported results, data could neither be
evaluated methodologically (as with most systematic reviews) nor collated for meta-
analysis. Although relevant guidelines were used to critique the reported
measurement properties of questionnaires,*?? | did not set out to report an overall
quality score for the instruments and their methodological study designs, particularly
as many of the instruments were developed long before the recently recommended

1517153 Therefore, this review employed a descriptive style to

quality-scoring criteria.
compare characteristics, content areas, questionnaire-derivation and validation
processes across reviewed measures. It excluded all disease-, product- and/or device-
specific instruments, pharmaceutical service evaluations, clinician- and pharmacist-led
screening tools for medicine-related problems, including ADRs, tools assessing
patients’ abilities to manage their medicines, adherence-focused tools, and cross-
cultural (and language) adaptations of eligible questionnaires, even though they may
have considered key aspects of the medicine use experience. It did include measures
of satisfaction with various aspects of medicine use, despite concerns that measuring
patients’ experiences in terms of satisfaction may introduce acquiescence bias.
Although an organised and broad literature search was conducted across multiple
databases, it is possible that a few generic instruments reporting certain aspects of

medicine-related experiences may have been missed. Appropriate search strategies

were designed to minimise the likelihood of this.
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2.5 Chapter summary

This chapter identified the LMQ (relabelled as LMQ-1 to clarify subsequent versions) as
a potential measure of medicine burden, which however required further validation.
This chapter also revealed a scarcity of generic, patient-generated, psychometrically
sound, comprehensive measures of the medicine use experiences of adult patients.
Moreover, there is insufficient evidence for the routine use of existing measures in
clinical practice. Therefore, there is a need for further development and/or validation

of existing patient-derived, multi-domain, instruments, particularly the LMQ-1.

Although the PROMPT-QOL was the broadest (10-domain), patient-generated,
instrument reported in this Chapter, it was designed as an ‘HRQOL measure for

medication management’***

which is a separate concept that may overlap with
medicine burden,92 at least on face value. Moreover, the PROMPT-QOL was developed
and tested among adult outpatients in Thailand, where the health systems differ
considerably from the English NHS. It would therefore require considerable cross-
cultural adaptation for it to be used in the English sample populations included in this
research programme. The only instrument reported to measure the intended
construct, medicines burden, the LMQ (relabelled the LMQ-1), was adapted for use in
this research programme. As a multi-dimensional instrument, the LMQ-1 is a generic
patient-generated measure that was reported to evaluate the negative impact of
medicine interventions. Such a measure could facilitate the identification of patients
who find using long-term medicines a challenging experience. There is, therefore, a

need to develop further and fully validate the LMQ-1 as the most suitable patient-

generated instrument identified through this systematic review, to facilitate such use.

As the need to develop a new instrument is evident, adding key, albeit deficient,
content domains to the existing multidimensional measure (i.e. the LMQ) may support
a more comprehensive assessment of medicine use experiences (and associated
burden) among those living with chronic iliness. The next chapters constitute a series
of studies designed to assess and validate the LMQ-1. Chapter 3, in particular,
discusses the methodological approach to further development and validation of the

LMQ-1, a brief synopsis of which was provided at the end of Chapter 1.
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Chapter 3 Methodology,
methods, and research design

3.1 Introduction

This chapter presents the research methodology (and paradigm), methods of data
collection and analysis procedures, and their theoretical underpinning. Specific tools
(and questionnaire versions) employed in the development and validation of the Living
with Medicines Questionnaire (LMQ) are also clarified. Briefly, | provide a rationale for
the relatively complex (and iterative) process of designing and evaluating a patient-

reported measure specific to prescription medicine use experiences.

118 123,124

According to Streiner et al (2015) = and other guidelines, new patient-reported
measures intended for use in research or clinical settings should undergo rigorous
development and validation processes. Some of these processes (including item
generation and testing) were illustrated in the previous chapter (See Table 2-3), which
indicated variations in pathways for questionnaire development and validation. There
is standard guidance on patient-reported measures recommended by regulatory
agencies, including that by the US Food and Drug Administration*** and the European
Medicines Agency (EMEA).">* Though restricted to clinical trial contexts and drug
development, this guidance emphasises thorough evaluation of the measurement
properties of patient-reported tools including content and construct validation, and
reliability assessment via qualitative and quantitative methodologies. Such evaluation
may help avoid unintended outcomes arising from decisions based on the measure,
e.g. where scores on the instrument may determine whether or not an individual

receives a health intervention.'*®

Thus, it was vital to carefully develop and validate the
LMQ while drawing on recommendations from standard guidance and current
practices in psychometrics.

The next subsection briefly outlines the methodological approach adopted.
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3.2 Methodology

3.2.1 Pharmacy practice research

Pharmacy practice research, a speciality within the broader area of health services
research, aims to understand ‘how and why people access pharmacy services, the
costs of pharmacy services, and the outcomes of patients as a result of using these
services’.*® Besides clinical and economic outcomes, broader definitions encompass
humanistic aspects of pharmacy practice research relating to patient beliefs, attitudes,
values, experiences, and practices.157 With a gradual paradigm shift to patient-centred
care, there is a need to understand the patient’s perspective, and within pharmacy
practice research studies increasingly seek to elicit patient and societal perspectives of

medicines use.’181%8

This doctoral programme is highly relevant to pharmacy practice
research as it aimed to investigate the patient perspective on medicine use, by

developing (and testing) a tool to evaluate medicine use experiences.

3.2.2 Traditional research paradigms

This subsection briefly discusses philosophical assumptions and approaches
(paradigms) to research, so as to clarify the methodological positioning of my own
research. Research philosophy in the context of pharmacy practice research is not well
demarcated.’”® Nevertheless, it is surrounded by complex philosophical terminology
rooted in social sciences, particularly epistemology that relates to knowledge theories
(and justified beliefs) that inform research methodology and data generation.158
Research paradigms can take on two contrasting assumptions on a continuum:
positivism (or empiricism) on the far left, interpretivism (constructivism or
phenomenology or anti-positivism) on the far right, and pragmatism (subtle realism)

155,158,159

somewhere in the middle. Although these paradigms cannot be exhaustively

discussed here, their tenets are highlighted.

Positivists (empiricists) believe in objectivity and measurability of phenomena with

notions that ‘people and social structures can be studied scientifically...”.**® Early
pharmacy practice research assumed a positivistic perspective, in which predominant

frameworks were used to derive ‘universal laws’,*>> akin to biomedical research,

assuming generalisability of findings, through quantitative methods of data collection

and analysis.
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Interpretivists (and phenomenologists) recognise subjectivity of phenomena156 and
explore, in-depth, people’s views, thoughts and lived experiences primarily through
qualitative methods (such as interviews, document analysis).157 Regardless, purely
qualitative findings may not establish whether or not lived experiences are typical,
possibly due to the small samples employed. Also, highly qualitative data may pose
practical challenges for end-users other than researchers (e.g. patients or

practitioners) in terms of presentation of data.

3.2.3 Rationale for choosing pragmatism and mixed-methods

For this research programme, pragmatism was considered the most suitable
standpoint. Pragmatism is increasingly recognised as a valuable approach in health-
related research, and has been embraced by recent pharmacy practice researchers.™®
Pragmatism is a more flexible research paradigm uncommitted to unidimensional
viewpoints (and single-method designs) of positivists or
interpretivists/phenomenologists. As a philosophical framework underpinning mixed-
methods research, pragmatism employs both quantitative and qualitative methods
(such as interviews and questionnaires) for data collection and analysis to understand
the research problem.157 As a practical, problem-centred, and outcome-oriented
paradigm, pragmatists adapt methods suited for addressing research questions or

. . 1
objectives.*

This research programme aimed to develop and validate a tool for exploring medicine-
related experiences (and burden) in adults using long-term medicines. As described in
Chapter 1, the concept of medicine burden is relatively new, and adapting
methodology to evaluate the hypothesised construct and to devise a suitable measure
was relevant. In choosing a pragmatic approach, multiple techniques were used to

generate, revise, and test items in the LMQ.

Qualitative interview data from patients using long-term medicines was used by the

originators of the 60-item LMQ, which was reported in the previous chapter. 23,119

n
this research programme, qualitative cognitive interviews helped to clarify meanings

and interpretations of LMQ statements, from the patients’ perspective.
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Through other forms of qualitative data (free-text comments in surveys), the patient’s
voice (as views, experiences, or feelings) was captured and represented in a language

used by and understood by people on long-term medicines.

Quantitative methods, by cross-sectional surveys, were predominantly used to
evaluate the questionnaire’s measurement properties (such as reliability and validity).
For instance, construct validation used quantitative data to determine which items (or
groups of items) were measuring specific aspects of medicines use (e.g. medicine-
related interferences with day-to-day life), and to investigate whether all LMQ
domains measured aspects of medicine burden and to what extent. A pragmatic and
mixed-methods approach has been endorsed in the development of patient-reported
measures, and is illustrated by Winit-Watjana®*® as the approach used in the
development of a measure of medicine-related quality of life (the PROMPT-QoL)."**
Thus, a pragmatic stance helped achieve the aims of this doctoral research by

triangulating multiple methods including data from literature reviews, surveys, and

interviews.

3.3 Methods

3.3.1 Ethical considerations and approvals

Ethics approval was granted for each phase of study. Phases that involved the general
public were approved by the Medway School of Pharmacy, which has its own ethics
review committee. The National Research Ethics Service (NRES Committee South
Central - Oxford C) approved the Phase 4 study (reported in Chapter 7) to allow access
to patients in NHS sites in Kent and Medway areas. Relevant procedures for research
governance at different research sites were followed, including obtaining letters of
access. At all phases of research, explicit research protocols, compiled a priori, were

adhered to.

While undertaking all the individual research studies, participant respect,
confidentiality, information provision, and encouraging voluntary participation was
guided by the International Conference on Harmonisation (ICH) guidelines for good

160

clinical practice.™" For studies requiring disclosure of personal information (e.g.

prescription medicine use and health status), assurances of anonymity and

68



confidentiality of data may improve response rates. It is worth noting that this
research programme encompassed non-interventional studies, and consent was
implied for those participating in anonymous surveys; written consent was obtained

for cognitive interviewees in Phase 2b (described in Chapter 5).

In terms of potential benefits to participants, this research programme may have
offered platforms for sharing lived experiences, views, feelings, and thoughts about
long-term medicines some of which remain ‘unheard’ in healthcare settings. Feedback
reports were disseminated to all patient organisations/fora and recruitment sites that

assisted at various phases of the research programme.

3.3.2 General rationale of methods used in this research programme

3.3.2.1 Survey methods

Questionnaires were predominantly used in this research programme. Surveys can
gather large-scale data from wider geographic populations in a relatively short

: 128,161,162
time.

They may enable generalisability of findings if response rates are
adequate. With questionnaires, standardised data were collected on all variables — this
was relevant to assess measurement properties of the LMQ (such as test-retest
reliability).

All questionnaires were intended for self-completion, simulating real-life use of
patient-reported tools enabling direct assessments of medicines use experiences. Self-
completion allowed participants to understand and answer questions from their own
perspective, unlike interviewer-administered surveys that are more resource-intensive.
Anonymous self-reports can draw sensitive information from individuals, possibly due
to a perceived sense of privacy. LMQ statements about personal impact of medicines
on social and sexual life may have been answered truthfully with the anonymous
surveys conducted in this research programme. Regardless, self-completed
guestionnaires impose cognitive demands on the participant, and necessitate a certain
level of literacy (reading and language skills) present in the respondent sample. Also,
participants with visual impairment or inadequate dexterity (of wrist and figures) may
be unable to complete questionnaires.'®! Readability of the questionnaire had been

119

assessed previously during development of the LMQ-1,""" and was reassessed for the

LMQ-2.1 in a study described in Chapter 5.
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3.3.2.2 Modes of survey distribution

Two survey distribution methods were used at various phases of this research
programme: face-to-face and on-line distribution. Mixed-mode surveys are
advantageous in improving response rates, as well as attaining representative samples
of participants.*®

a) Face-to-face distribution

Face-to-face recruitment using paper questionnaires, as a traditional mode of data
collection, was employed in two study phases (Phases 1b and 4 as shown in Figure 1-
8). Participants who can read and write, regardless of computer literacy or access to
the Internet, can use paper-based questionnaires. Postal mail was mostly used to
return paper questionnaires with only a few participants completing and returning
guestionnaires directly, by hand, to researchers. Returning questionnaires by mail may
offer ample time to participants to respond and submit their responses at leisure. It
also requires minimal co-ordination by the researcher who picks up completed
guestionnaires from one address.™® To increase the likelihood of returning mailed
guestionnaires, all paper questionnaires were supplemented by a cover letter,
participant information sheet, and a pre-paid postage, self-addressed envelope. A

cover letter impacts on attitudes and practices of questionnaire completion.**®

Using
cover letters and information sheets, on the School’s letterhead, informed potential
participants about specific aspects of each study, including rationale, inclusion criteria,

and ethical issues (See Appendices).

b) On-line distribution

With recent technological advances and increased access to computer devices, smart
phones and the Internet, web-based questionnaires provide an alternative, faster and
easier, means of collecting data. Software (such as Qualtrics© provided by Qualtrics

LLC via https://www.qualtrics.com/ ) can be used to host a questionnaire on a web-

site and provide a unique link (url), which can then be used to promote the
guestionnaire via health websites, social media sites of selected patient organisations,
and by email invitation. Qualtrics© automatically records survey responses into a
database, thus minimising data entry errors associated with transcribing paper-based

data into a database.!®

Web-based surveys were used because they reach people
from wider geographical locations and in hard-to-reach areas that may otherwise not
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have been encountered during face-to-face recruitment. Besides simplifying
questionnaire layout, formatting replicated the paper questionnaire into an electronic
form with the same statements. A cover page, participant information, and screening
questions on inclusion criteria were also embedded in the electronic format, which
also had an ‘alert’ to remind participants of incomplete responses- this may have
minimised missing data. A disadvantage of on-line surveys, besides excluding those
without computers/internet or with lower levels of education, relates to accurately
estimating response rates.!'® For instance, it is difficult to determine how many people
receive an anonymous web-based survey promoted to an ‘open’ patient organisation,
although using an email list may solve this problem. Email recruitment has its unique
limitations, although it was used in the Phase 5 study (described in Chapter 8). It
requires access to valid email addresses of potential participants, and their ability and

willingness to regularly read and respond to emails.!*®

3.3.2.3 Cognitive interviews

Cognitive interviews were used in Phase 2b (See Figure 1-8) to gain patient feedback
on questionnaire content, and to check interpretability of all items. This subsection
provides a general rationale for using cognitive interview procedures reported in

Chapter 5.

163,164

Derived from the field of social and cognitive psychology, cognitive interviews

127

explore respondents’ approach to the task of answering questionnaire items.™’ There

is no consensus about how to conduct cognitive interviews, but the most commonly

127,165,166
Th

used cognitive-interview methods are think-aloud and verbal probing. e

think-aloud technique involves respondents verbalizing their thoughts as they respond

127,166

. . . . . . . . 127 .
to questionnaire items. It is appropriate for questions involving recall,*” is open-

167

ended and may elicit unexpected information from respondents.”’ Conversely,

thinking aloud is respondent-controlled and imposes a ‘thinking burden’ on the
participant, who may stray from the main task of questionnaire evaluation, 27167168
Moreover, think-aloud interviewing is somewhat dependent on how outspoken or
articulate a respondent is; some respondents may simply answer the questions
without much elaboration, while others may spend more time talking about one

guestion, resulting in only a few questions being tested in a planned amount of

time.1%®
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Verbal probing, an altetrnative technique, is interviewer-led by asking follow-up
questions (probes) during or after item completion to facilitate relevant discussions
about the questionnaire.'®® Concurrent probing is preferable for using ‘fresh’
information (in the participant’s mind) during item completion, unlike retrospective
probing where participants may not remember what they were thinking in relation to a

particular item when interviewed at the end of questionnaire completion.'®®

Probing is
an increasingly preferred technique,166 as it helps to gather more information on
guestionnaire items (e.g. clarity and relevance), appropriateness of response options,
and general comments about questionnaire length, item order, formatting and layout.
Probing enabled a clear and precise understanding of participants’ interpretation of
each question they answered.'®® During verbal probing, the interviewer asks for more
specific information about questionnaire items, and seeks explanation of the answers
given by participants; thus assessing questionnaire interpretation even further.®® The
same probes may be used for all survey items (standardised), or may vary depending
on a participant’s answer to a specific item.*?” Spontaneous probes may assess what a
participant thinks of an unanticipated questionnaire problem, while targeted probing
majorly focuses on potentially problematic items (e.g. newly generated or revised

items). For a relatively lengthy questionnaire, such as the LMQ-1, targeted-probing can

minimise respondent burden while allowing quick evaluation of the questionnaire.

Nevertheless, adapting a method that elicits adequate and relevant information
(pragmatism) is preferable to maintaining consistency during cognitive interviews.'?’
In the Phase 2 study (described in Chapter 5), a triangulation of think-aloud and verbal
probing techniques achieved relevant and sufficient information on the
guestionnaire’s readability and potentially problematic items in the LMQ-2.1. A

probing guide was used to conduct the cognitive interviews (see Appendix 2).
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3.3.3 Sample population inclusion/exclusion criteria

The sample population involved in the development and validation of the LMQ was
given consideration. Across all studies, participants were adults using at least one long-
term prescription medicine for any disease/condition. The LMQ was intended to assess
adults’ experiences and all participants were 18 years or older. Participants using
medicines contributed to generating, revising, and testing items in the LMQ, which
covered issues relevant to them. Patient and public involvement is indispensable in
the development of novel health interventions (and tools) to draw on their

experiences and perspectives.'®®

Participants were excluded from the study if: self-reporting to be too unwell to
complete the questionnaires (e.g. those reporting severe dexterity problems); unable
to read English as the language used in all study tools; and if using prescription
medicines only for acute illnesses (e.g. antibiotics for an short-term infection). Across
all studies described in this thesis, the questionnaires/study tools were only available
in English as time, costs, and human resource constraints precluded their translation to

other languages.

3.3.4 Study setting

Recruitment for different phases of the research programme was conducted via
multiple research settings: public places, community pharmacies, GP practices, and
hospital outpatient clinics. In Phase 1b (Chapter 4), street surveys were conducted in
busy areas of Kent and Medway (such as leisure centres, parks, bus/train stations,
entrances of shopping centres, community libraries) aiming to access a socio-

demographically diverse sample.'®?

With nearly half of all adults using prescription
medicines in England,31 the general public provided a suitable pool of potential
participants. The public was relatively more accessible than patients in NHS settings
owing to relatively lengthy/bureaucratic procedures associated with participant

recruitment (such as applications for research governance and NRES approvals).

Nonetheless, a purposive sample of community pharmacies and GP practices in Kent
and Medway were engaged to ensure that questionnaire development and testing also

involved NHS patients using long-term prescription medicines. Hospital outpatient
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clinics at Medway NHS Foundation Trust, were selected, owing to their clinically
diverse patient population. As the largest and busiest hospital in Kent, the hospital
serves over 650,000 patients per annum within the NHS south-east coast region.”°
The relatively high footfall of patients was exploited to generate high response rates in

a short space of time.

All research sites were closely located to the Medway School of Pharmacy (the
Universities of Greenwich and Kent) and were convenient to access. Capturing
experiences of primary- and secondary-care users and the public provided an initial
test of usability and acceptability of the LMQ tool in different settings. Figure 3-1

locates the study sites.
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3.3.5 Data management

Data analysis software

Quantitative data were manually entered (or downloaded from Qualtrics©) into IBM
SPSS version 22 that was later upgraded to version 23 and then 24, within which most
data were analysed. Analysis of Moment Structures (IBM AMOS ® version 22), was
used in confirmatory factor analysis in Phase 3 (described in Chapter 6). All qualitative
interview data were managed in NVIVO®© version 10 (QSR International Pty Ltd), and
Microsoft Excel 2013 spread sheets were used to manage participant feedback on an
interim questionnaire reported in Chapter 5. Monte Carlo PCA, a specific web-based

programme,171 was used for parallel analyses in Chapters 4 and 6.

Quality assurance

a) Handling missing data

All data sets derived from questionnaires were screened for entry errors and missing
data to minimise biased findings. The most traditional approaches for dealing with
missing data include: a) Mean imputation. This involves replacing any missing values
with estimated means scores, which may lead to misleading or biased results and is
not commonly recommended.’>"* b) Pairwise-deletion, which exploits all available
data'” by excluding only participants with missing values per analysis, may lead to
distorted or inconsistent estimates owing to variations in sample sizes across studies.
c) Listwise-deletion is a simple way of eliminating all participants with missing values
on any variable to have complete datasets.’>!"317> d) Other complex techniques (i.e.
full information maximum likelihood and expectation maximization) require advanced
software and are rarely used to handle missing data'’® despite producing the least

. 172,1
biased results.}’>*"

Of these techniques, listwise deletion was mostly selected as a
simpler option to ensure consistency of sample sizes per study when sample sizes were
not greatly reduced. Pairwise analyses were mainly used where sample sizes would be

greatly affected by the listwise procedures.
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b) Assessing normality of responses & presence of outliers

The distribution of responses was examined in all data sets by using histograms and
normality Q-Q plots. Where tests for univariate normality (Kolmogorov-Smirnov test
and Shapiro-Wilk test) were conducted, a non-significant p-value (p> 0.05) indicated
normal distribution of variables. Skewness and kurtosis were estimated in some
studies. The two indices of normality portray the score distribution and how tilted or
peaked it is; values around one in absolute value support normal distribution of

177

data.””’ Visual inspection of data for outliers, by means of scatter plots or box plots,

was conducted in some studies; outliers are participants with scores differing markedly

from those of others in the dataset.!”®

¢) Reverse scoring of items

Although intended to measure a negative construct (medicine burden), the LMQ had a
mixture of positively-phrased and negatively-phrased statements to minimise
‘automatic’ responding. Prior to reverse coding, each item response was coded as 1-2-
3-4- or 5 to reflect strongly agree, agree, neutral, disagree, or strongly disagree
respectively. To ensure that higher scores reflected worse experiences of medicine use
(higher medicine burden), negatively-phrased items were re-coded to give higher
weights to those in agreement with such statements. For instance, prior to reverse
scoring a negatively-phrased item (e.g. | find getting my prescriptions from the doctor
difficult) strongly agree was coded as 1, but after ‘reverse scoring’ a score of 5
indicated worse experience with that aspect of medicine use. Reverse scoring also
aided interpretation of factor analysis results, and accurate estimation of internal

consistency of LMQ subscales.
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3.3.6 Qualitative data analysis

Qualitative data were obtained and used in various phases of the research programme.
These comprised: original patient interviews from which the concepts and items in the
LMQ-1 were derived;* cognitive interviews; and descriptive free-text comments from
an open-ended question in the LMQ (‘If you have any other views about how your
medicines affect your day-to-day life, please describe them’). Free-text comments were
analysed thematically, and used for item generation in Chapter 5. In Chapter 9, free-
text comments were also used to complement (and illustrate) quantitative findings on

prevalence of medicine-related difficulties in the sample populations.

To identify new content for the LMQ, reanalysis of the original 21 qualitative
interviews?® was conducted thematically, using techniques akin to framework analysis.
The 8-domain thematic framework proposed by Krska and colleagues® was used to
code medicine use experiences into: impact on daily living, side effects, relationships
with health providers, efficacy, attitudes, practicalities, information and control over
medicines use. Any codes falling outside of these themes (e.g. about cost of medicines)
were considered as potential gaps in the LMQ instrument. Codes about side effects
and impact on daily living were reviewed, some of which were used to generate new
items in these domains. As already described, new items and existing items in the
guestionnaire were tested using cognitive interviews. In Chapter 5, cognitive interview
data were analysed descriptively, using procedures akin to constant comparison,178 by
grouping similar comments per LMQ statement and linking them, so as to identify
potential questionnaire problems. Further descriptions of methods used to analyse
cognitive interviews are included in Chapter 5 (See section 5.2.6). The interview
comments were compiled for each item in specially designed Excel spreadsheets
(Appendix 16), and analysed both on an item-by-item basis, and comparatively to
assess potential questionnaire problems, including comprehension difficulties.
Comments about each item were compared across all participant responses, and
comprehension problems assessed and documented. The rationale for taking this
analytical approach to analyse cognitive interviews was discussed in-depth in section

5.2.6 and was underpinned by the pragmatic methodological stance.
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3.3.7 Choice of measurement framework —Classical Test Theory

There are two measurement frameworks, with different theoretical assumptions, that
can be applied in questionnaire validation: classical test theory (CTT) and item
response theory (IRT). Factor analysis is a typical application of CTT and will be
described in a later section. This subsection explores the rationale for using CTT, as the

most appropriate overarching measurement framework applied in Chapters 4 and 6.

CTT is a centurial, predominant, measurement theory in health services research,
which has been widely used in questionnaire validation.'”® CTT simply proposes that
‘any observation [or item score] is composed of two components: a true score and an
error associated with the observation’.**® In other words, observed item scores in a
completed questionnaire (e.g. coded as 1-2-3-4- or 5 for the level of agreement with
each LMQ statement) are the result of actual scores (indicating the level of attribute)
and random error inflicted by external factors. Highly reliable instruments should
produce observed scores that are closer to true scores, with lower measurement
error.”

Summing up item scores to generate total scores is a common way of scoring
guestionnaires founded on CTT. However, there are methodological challenges with
this method and its assumptions. One assumption is that each item contributes equally
to the total score on a scale, and that summation may not account for weights of
individual items and the extent to which they reflect the underlying construct.'®
Summation of scores also assumes that all items are measured on the same scale.
Nevertheless, the 5-point Likert scale was assumed to be continuous (having an equal
interval) and thus enabled estimation of total scores, despite mixed debates about

whether Likert-type scales are continuous or ordinal.*’>**

Although CTT applications are easier to use, interpret, and are accessible in statistical
software (such as SPSS), CTT has debatable assumptions. As the ‘softer theory’, CTT
models are thought to underestimate measurement errors by assuming that ...the
average error, summed over all of the items is zero’ 18 implying that all sources of
measurement error, combined, have minimal (or no) effect on the questionnaire

scores.
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IRT, the alternative measurement framework rooted in educational testing (including

181

founder works of Georg Rasch,1960°°"), may precisely estimate measurement error

and permits only the ‘best’ items (at least in a statistical sense) to populate an

118

instrument.”™" However, it has not gained much recognition in the development and

118

validation of health-related measures.”™ For instance, only 1 in 15 studies in the

systematic review described in Chapter 2 employed Rasch analysis, an application of

134

IRT, to evaluate a measure of medicine-related quality of life.”™" Despite taking into

consideration participants’ level of attribute per item (e.g. level of quality of life), IRT

is criticised for being mostly theoretical.**®

IRT not only uses complex mathematical
terminology but also has rigid assumptions. Particularly, IRT demands uni-
dimensionality of the questionnaire whereby all items are expected to directly
measure one construct. Streiner et al (2015) clearly stipulates that ‘IRT cannot be used
when the underlying construct [such as medicine burden] is itself multifaceted and
complex.”**® As previously described in Chapters 1 and 2, medicine burden is a
multidimensional construct covering a range of experiences. Therefore, it was deemed
inappropriate to adopt the IRT approach. It also demands extensive specialist
knowledge, skills and software to perform analyses, unlike CTT models that were easy

to compute. The next subsection explores factor analysis, in depth, as the predominant

technique, and application of CTT, used in Chapters 4 and 6.

3.3.8 Factor analysis

3.3.8.1 Underlying principles

Factor analysis, a multivariate statistical technique, was used as the predominant
technique to validate the LMQ, examining the extent to which it measured medicine
burden as the hypothesised construct (i.e. construct validation). It elucidated the

LMQ’s dimensional structure and its constituent domains.

Principles underlying factor analysis involve correlations - there must be adequate
. . . . 127 . . .
relationships among items for it to work.™" Extensively reported in psychometrics
literature, conventional Pearson’s correlations were used in all factor analyses to
derive factors. Pearson’s correlations assume linearity among items rated on an
interval (or continuous) scale; LMQ items were rated on a 5-point Likert-type scale

assumed to be continuous.
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Mathematically, factors are weighted combinations (or clusters) of inter-related
items.*?’ For instance, the first factor (denoted as F1)in the 60-item LMQ-1 is
represented as: F; = wy 1 X3 +W1 2X5 +...Wgq 60Xs0. Weights for all items are denoted by
W11, W12 t0 Wgg 60 With subscripts referring to factor- and item- numbers respectively.
Thus, w; ;> depicts the weight for the second item contributing to the first factor. Items
are represented as X; to Xso. There are as many factors as there are items, and criteria
for selecting factors will be discussed in a later section (section 3.3.8.3). Generally,

175182 \yhereby a large number of items is refined to

factor analysis aids data reduction
fewer coherent factors. In this thesis, factors are synonymously described as
components, domains, dimensions, subscales, or constructs, depending on the context

and psychometric literature.

3.3.8.2 Types of factor analyses
Two major approaches to factor analysis were employed: exploratory factor analysis
(EFA) and confirmatory factor analysis (CFA). As the name suggests, EFA is exploratory

174175 EEA was most relevant in preliminary work to

and assumes no prior hypotheses.
investigate relationships among items and to generate hypotheses about factors?’
(domains) in different versions of the LMQ. CFA is an advanced statistical procedure,
part of structural equation modelling (SEM). It is useful as a hypothesis-testing
approach. Informed by EFA findings, CFA was used to confirm the interrelations among

127172 and to assess a shorter version of the LMQ (the LMQ-3) as a

items and domains,
measure of an overarching construct of medicines burden. Briefly, CFA models are
evaluated against statistical criteria (model fit indices), and if not meeting ‘golden’

rules, pre-specified models can be modified and alternative ones investigated.m’lgo’183

The next subsection provides an overview of the procedures used in EFA, with specific

details about CFA described in Chapter 6.
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3.3.8.3 Procedures for EFA

EFA procedures are iterative and multistep. To assess factorability or suitability of data
for factor analysis, the strength of inter-item correlations and sample size were
examined. Correlation coefficients above 0.3 among most items, are adequate for

factor analyses.!’>*%?

Kaiser-Meyer-Olkin measure of sampling adequacy (KMO) and
Bartlett’s test of sphericity were also used to evaluate the adequacy and statistical
significance of relationships among items.*”>*#* A KMO value above 0.6 (range, 0 to 1)

175

and Bartlett’s p-value < 0.05 indicates data are factorable.””” Subsequent steps,

described below, involve selecting appropriate factor extraction techniques.

a) Choosing a factor extraction technique

Factor extraction techniques help to identify the smallest and most conceptually
meaningful set of factors that can best explain the interrelationships among items.!’®
A common aim of factor extraction is to attain simpler (or parsimonious) factor
solutions. Parsimony, in the EFA sense, refers to achieving the least number of factors
accounting for the maximum variability across all participants’ scores (variance). If the
first few interpretable factors can account for most of the variance, then the remaining
factors can be ignored with minimal loss of information.™®’ Popular extraction
techniques include principal components analysis (PCA), common factor analysis using

principal axis factoring (PAF), and maximum likelihood estimation (ML).

PCA estimates components (factors) by extracting the total variance of each item in
the questionnaire.'’® To clarify, the total variance of an item has two parts: the fraction
of variance that is common to all other items in a data set (common variance), and the
fraction of variance that is specific to each item, including variations arising from

measurement error (unique variance).'’*

Due to its assumptions that embrace possible
measurement error, PCA is controversially, sometimes, dismissed as a factor analytic
technique. PAF uses common variance among items to derive factors while eliminating
error variability from items.*®? Nonetheless, some authors acknowledge that PCA and
common factor analysis [with PAF] ‘...are not competing techniques, as both methods
facilitate a different purpose...’.185 PCA is most applicable in data reduction, and was
used in Chapter 4 to reduce the 60-item questionnaire to a shorter interim version (the
LMQ-2).
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PAF was used in Chapter 6 to explore common factors (domains) underlying the LMQ-
3.

The type of data and its distribution patterns also influences the choice of a factor
analytic technique. PAF makes no assumptions about the distribution of responses,
unlike ML that is more suitable for analysing symmetric data with four or more

response categories.m’180 ML was used in Chapter 6 for CFA.

b) Factor retention - determining the optimal number of factors

Three criteria for factor retention are: a) Kaiser’s eigenvalue (> 1) rule - the eigenvalue
of a factor shows the proportion of variance explained by that factor. b) Cattell’s Scree
plots of eigenvalues against their corresponding factors; only factors above and to the
left of inflexion points or sudden breaks in the plot are retained, as these account for

175

most of the variance in the dataset.””” Interpretation of scree plots, and Kaiser’s

criteria, is relatively subjective and both are criticised for retaining too many factors.”

c) Parallel analysis is a more objective and accurate test,">”*"*

whereby observed
eigenvalues are systematically compared with average randomly-generated
eigenvalues (from a computer programme). Factors are only retained if observed
eigenvalues exceed the latter values,*”” indicating that they are not merely occurring
by chance. A potential limitation of parallel analysis techniques lies in probable
‘variation in the results [that] becomes increasingly small and essentially disappears’
with bigger data sets.'®

Irrespective, all three criteria for factor retention were triangulated to confirm the

number of domains in the LMQ.

¢) Factor rotation

Factor rotation helps display the pattern of factor loadings, as correlations between
items and factors, in simpler and interpretable ways.!”> Two main rotation techniques
either allow uncorrelated/independent factors (orthogonal rotation e.g. varimax) or

correlated factors (oblique rotation e.g. promax).*’>**

In this research programme,
oblique rotation techniques were used during EFA due to hypothesised inter-
correlations among LMQ domains. Oblique rotations are commonly recommended in
psychology-related studies where constructs (such as those underlying medicine

burden) are believed to be inter-related.
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d) Criteria for item retention/reduction
Decisions on item retention of deletion were made by both qualitatively reviewing
each statement in the LMQ, and employing statistical criteria. ltems were retained if

their factor loadings were adequate (at least > 0.3).82

Factor loadings represent the
relative importance of each item to its corresponding domain (factor). Factor loadings
<0.3, 0.3-0.5, and 2 0.5 indicate weak, moderate and stronger associations among

items and their corresponding domains respectively.187

Although, higher item loadings
are desirable for reliable subscales (or purer measures), there is a need to minimise
substantial item loss from a questionnaire.188 In addition, items with high
communalities (>0.4) were preferable as they represented a higher proportion of
shared(common) variance.'®’ Items cross loading on two or more factors (> 0.4) were
candidates for deletion, since they could be measuring a different concept/multiple

concepts;'” qualitatively reviewing the meanings and relevance of such items, and

discussions with supervisors, guided item deletions.

e) Naming of factors

Naming of factors (domains) was based on statistical findings, and the qualitative
meaning of items common to a domain. Items loading most strongly on the same
factor (known as marker items) were examined to understand the concepts they
reflected. Discussions were also held with the supervision team to agree on
nomenclature of the domains in an interim version (LMQ-2) and in the final version of

the questionnaire (the LMQ-3).
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3.3.8.4 Reliability analysis — internal consistency and test-retest reliability

Internal consistency is a common measure of reliability. This test is relatively easy to
perform, compared to test-retest reliability, which was examined in Chapter 8, as it
uses data from a single survey completion.™® Cronbach’s alpha coefficient (a) is a
popular index of internal consistency. It depicts relationships among a set of items in a
subscale (factor). Cronbach’s a values 2 0.7 are acceptable, but when measuring
psychological constructs a < 0.7 are realistic. Cronbach’s a, which is directly
proportional to the number of items in a subscale, has attracted differing criticisms
with respect to its usefulness as a measure of scale reliability or uni-dimensionality of
subscales (the ‘extent to which items in a scale measure the same thing’).189 This
controversial evidence against Cronbach’s alpha is relatively surpassed by the
overwhelming psychological literature reporting it as the sole measure of reliability.
Moreover, not much is known about alternative, albeit complex, indices of internal
consistency reliability.*®® Therefore, Cronbach’s alpha is reported in Chapter 6 to

reflect internal consistency of LMQ-3 subscales.

Test-retest reliability of the LMQ-3 was assessed by multiple methods (Spearman’s
correlations and agreement between scores using intraclass correlation coefficients-
ICCs). Inter-rater reliability (involving multiple raters) was not necessary since the LMQ

is a self-reported measure designed for use by only one person.

3.3.8.5 Other statistical analyses

This subsection provides an overview of other statistical analyses used in different
studies constituting this thesis. Descriptive statistics were reported as frequencies and
percentages for categorical variables, and means (standard deviation) or medians
(range) for continuous variables. Chi-square tests were used to compare proportions
for categorical variables. When comparing normally-distributed mean scores across 2
or 2 3 groups, independent samples t-tests or one-way ANOVA were used

174

respectively.””” The equivalent non-parametric tests, Mann-Whitney test or Kruskal-

. . 1
Wallis test, were used to compare asymmetric mean scores across 2 or 3 groups.*”*
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To understand predictors of medicine burden in Chapter 9, simple and multiple linear
regressions were used. Spearman’s correlations were also used in Chapter 7 to
investigate relationships between LMQ-3 scores and those obtained for measures of
treatment satisfaction and HRQoL. Throughout this thesis, a probability value (p-value)

below 0.05 represents statistical significance.

3.3.9 Sample size across studies

There is an absence of clear guidance and lack of consensus regarding a priori sample
size estimation for studies into questionnaire development, and for newly-developed

patient reported outcomes measures.™*

The common finding is that the sample size
recommendations vary across different analytical procedures, but should be adequate

for the intended research objective or data type.191

Across the research programme, the number of participants per study ranged from 11
cognitive interviewees to over 1000 survey responses. The qualitative interviews, of
which there are no rules of thumb for sample size determination, depended on
saturation of questionnaire-related issues under investigation, and provision of enough
data to address the study objective. Sample sizes for the quantitative studies were
dependent on the type of analytical procedure. For instance, in exploratory factor
analysis ‘it is not the overall sample size that is of concern - rather, the ratio of
participants to items in the questionnaire, with a 5:1 or 10:1 ratio commonly
recommended.”>*®? This implies that for a 60-item LMQ-1, at least 300 responses
were adequate for EFA. A sample size of at least 150 participants is sufficient for

183,191,192
83191192 | terms of

estimating measurement models in confirmatory factor analysis.
reliability assessment, a test-retest sample size of at least 50 participants is
recommended®?* but Chapter 2 revealed some stability studies® involving as few as
ten participants. Assumptions for sample size adequacy were tested for different

statistical analysis procedures conducted and reported in this thesis.
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Chapter 4 Adaptation and

further development of the

original LMQ
Acknowledgements
This phase of work was accomplished by myself, though four undergraduate students
helped with data collection and part of the data entry. | managed and double checked
all data entries, analysed, and interpreted all the findings presented in this chapter.
The original questionnaire used in this chapter (LMQ-1) was developed by my primary
supervisor (JK), and | adapted it for further development in this thesis chapter. The
findings presented in this chapter were published in Patient Preference and
Adherence' under the open access model that allows ‘free use of original works of all

types for personal, research and educational use.’

4.1 Introduction

In Chapter two, the systematic literature review identified the original 60-item Living
with Medicines Questionnaire (labelled as the LMQ-1) as a promising measure
specifically designed to measure overall medicine burden in the UK population,119 but
which required further development and psychometric testing, and item reduction
into @ more manageable tool. The present chapter describes a study conducted to
further assess and shorten the LMQ-1 involving a larger sample of participants using
long-term prescription medicines in the UK. | describe steps taken to further develop

and investigate the LMQ-1.

To contextualise this study and its contribution to this thesis, brief background
information about the history of LMQ-1 development is provided. Originally developed
by Krska et al (2014),**° the LMQ-1 was founded on qualitative interview data from 21
adult patients using multiple prescription medicines (= 4) long-term (for 2 1 year) in
primary care settings of north-west England.23 The first draft of the LMQ-1 was
reported to undergo several stages of preliminary testing including item generation,
deletions, and rewordings that led to the 60-item instrument plus a free-text open
question.119 Face and content validation of early drafts, to evaluate item meanings and
relevance and ease of completion, was reported.'*® The questionnaire also had a free-

text open question.
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All items were rated on a 5-point Likert-type scale (as strongly agree, agree, neutral,
disagree, or strongly disagree), which had also undergone a series of revisions and
testing. Despite relevant pretesting, the LMQ-1 was tested on small samples of
patients and further tests (using a larger sample) were necessary to check
performance at population level and to examine the hypothesised qualitative domains
and appropriateness of the tool. Moreover, initial factor analyses revealed inconsistent
results across earlier versions of the LMQ, and constructs reported from the qualitative
study? (relationships with health professionals, practicalities, information, efficacy,
side effects, attitudes, impact and control) required further validation. This chapter
uses a larger sample population to enable item reduction and further psychometric

testing, including construct validation, of the LMQ-1.

Aim and objectives
The aim of the study presented within this chapter was to assess and investigate the
domains underlying the LMQ-1 using a UK sample population of adults using

prescription medicine(s).

Specific objectives were:
e To reduce the number of items in the LMQ-1 into a shorter instrument;
e To examine the domains underlying the LMQ-1, and identify and explore any

domains that were not covered to improve the instrument.

4.2 Methods

The previous chapter outlined general methodology and methods employed
throughout this doctoral thesis. This section discusses the methods specific to this
study, which was conducted over the period June 2014 to December 2014. Ethics
approval was granted by Medway School of Pharmacy Research Ethics Committee
(Appendix 3). Consent for this anonymous survey-based study was implied by return or

completion of the questionnaires.
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4.2.1 Study instrument- The LMQ-1

Appendix 4 shows the LMQ-1 as the primary instrument used in this study. The LMQ-1
was a 60-item questionnaire with 34 positively phrased and 26 negatively phrased
statements (items) scored on a 5-point Likert-type scale. This version of the

guestionnaire was produced in paper and electronic formats.

4.2.2 Study population

Members of the general public were targeted for this study, as the proportion of
people using long-term medicines in England is high (over 50%)*' and it enabled access
to a diverse population. Inclusion criteria were: adults, using long-term prescription
medicines, and living in the UK. All potential participants were required to answer
screening questions to ensure they met inclusion criteria before completing the

instrument.

4.2.3 Questionnaire distribution

A mixed-methods approach to questionnaire distribution was used to maximise both
response rates and diversity of demographic characteristics. The two main methods of
distribution were used: a) Paper questionnaires distributed to both the general public
using street intercept and to community pharmacy users in south-east England. b) An
on-line survey available to the UK general public, recruited via social media and health
websites. All participants were given information about the study purpose prior to
participation, either as an additional leaflet (paper version) or at the start of the

guestionnaire (on-line version).

4.2.3.1 Distribution of questionnaires through street-intercept methods
Street-intercept survey methods are reported to facilitate access to people in harder-
to-reach areas of the target population.'®* Street surveys yield wider, representative,
socio-demographic profiles, in terms of age, education or employment194 and are also
a cost-effective distribution method for paper surveys.'®? The street-intercept
recruitment technique involved personal distribution of questionnaires to people in
public areas of Medway towns of Rochester, Chatham, Gillingham, and Strood (See
Figure 3-1). Potential participants were consecutively approached while waiting at bus

and train stations, leisure centres or exiting major shopping centres, and sitting in
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outdoor cafes, sitting in town squares, or walking in parks. Most survey distribution
was conducted on weekdays between 9.00am to 5.00pm. Occasionally, paper surveys
were distributed on Saturdays and Sundays, between 9.00am to 1.00pm, to target
people doing weekend activities (e.g. shopping, going to or from congregations), and
to recruit those who may have been missed during weekday working hours. Brief
introduction about the study and polite gestures were employed to encourage

participation in this phase of research.

Although more people could be approached using street-intercept methods, the
response rates were not promising and more people were likely to reject the survey.
This was possibly due to lack of time or interest in the research, or even perceived
sensitivity of the research topic in the public recruitment setting. Some participants
showed concerns about discussing their medicines (or health condition) on the ‘street’,
while others felt they should be talking to health professionals about their medicines
instead of researchers. All street survey participants were encouraged to take the
questionnaire away for completion at their convenience (and in privacy), along with an
information sheet, and a pre-paid (freepost) envelope for return. Only a few offered to
complete the survey while waiting in public areas and returned it to the researcherin a

sealed envelope.

4.2.3.2 Questionnaires and flyers dropped off at public places

Another method used to recruit the general public in this study involved dropping off
printed questionnaires (in survey packs) and advertising flyers at designated public
places in local areas of Medway. Survey packs contained the questionnaire, a
participant information leaflet, and a pre-paid postage envelope. The study packs were
prominently placed in selected public locations (such as libraries, community centres,
or churches) to enhance visibility of the study, and encourage participation.
Permission to advertise the study in this way was sought from area managers of
public/private places. Eligible participants would pick up the study pack, complete the
survey, and post it back at their convenience. In addition to covering inclusion criteria,
the flyers also provided details of a link to the web-based survey, for those wishing to

complete the electronic questionnaire.
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4.2.3.3 Recruitment of community pharmacy users

Questionnaire distribution to community pharmacy users increased the likelihood of
reaching people using long-term medicines. The paper survey was distributed to users
of small-to-medium size community pharmacies (independently owned), located in
Medway towns of Gillingham, Chatham and Rochester. Pharmacies located close to
high streets and GP surgeries were selected owing to a higher probability of people
entering the pharmacy itself. Multiple-chain pharmacies, such as Boots, were not
involved in this study due to time-constraints associated with seeking additional
research governance for recruitment. Moreover, it was assumed that there were no
differences in characteristics of people visiting independent or multiple-chain

community pharmacies.

An introductory (or invitation) letter (Appendix 5), pharmacist information sheet
(Appendix 6), and a copy of the questionnaire (Appendix 4), were posted to each
selected community pharmacy. The invitation letter, which provided a general study
overview (including aims and rationale), asked permission to visit and distribute study
packs to clients at pharmacy premises. After a 1-2-week interval, telephone calls were
made to the pharmacist in charge asking if they had received the invitation study pack
and to verbally ask permission to use the pharmacy premises. A replacement pack was
provided, on request, to pharmacies that reported loss or no receipt of the first study
invitation pack. Only pharmacies that granted permission to distribute surveys in their
premises were visited, at different times of the day, during agreed operating hours, to

recruit participants.

Potential participants were approached consecutively after completing their initial
transaction (e.g. filling a prescription), and offered brief verbal study information,
screened for eligibility, and asked to consider taking part. If they met all the inclusion
criteria, potential participants were asked to complete the LMQ-1 questionnaire in the
community pharmacy (e.g. while waiting for their medicines or products to be
dispensed) or allowed to take it away to complete it at their convenience. On-site
survey completion was dependent on participants’ waiting time, and layout and
waiting space in pharmacy premises. Completed questionnaires were returned directly

by hand, to the researcher, in sealed envelope or in a pre-paid (freepost) envelope at

91



the Medway School of Pharmacy. Every questionnaire given to potential participants
was accompanied by a participant invitation letter and patient information leaflet
(Appendix 7). All information was deemed free of any unsubstantiated claims or

benefits.

4.2.3.4 On-line survey distribution

An electronic version of the LMQ-1 was designed and launched using Qualtrics©. The
on-line survey was open for a relatively longer period (approximately a year). The on-
line survey was open to the UK general public to reach people from a wider
geographical distribution, including the housebound, but was more likely to reach

118,162

those with higher education and socioeconomic status. The link to the survey was

promoted via social media and health websites.

On social media (Facebook and Twitter), links to the on-line survey were posted
alongside brief information about the study (and inclusion criteria); this was done via
designated social-media accounts for the LMQ project. Target patient groups/fora
were ‘followed’ and their posts ‘liked/favorited’, and recruitment posts ‘harsh tagged’
as a strategy to increase visibility and response rates to the survey on social media.
Participants were also encouraged to share the survey link with people they felt would

be interested to complete it (snowball technique).

Health websites were also used for on-line recruitment in this study phase. Permission
to distribute a link to the survey on specific websites was granted by administrators.
These were asked to post an invitation message, recruitment text (and inclusion
criteria), and a survey link on their websites/fora. A list of websites or fora that took

part in this study is illustrated in Figure 4-1.
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Ataxia UK

Atrial Fibrillation Association

B & BF- Bladder and Bowel Foundation
Back Up Trust

Blood Pressure UK

Diabetes UK

Epilepsy Action

Lupus Patients Understanding & Support
Lymphoedema Support Network
Macmillan

National Eczema Society

National Osteoporosis Society
Oesophageal Patients Association
Pain Concern

Sarcoidosis Association

SIA- Spinal Injuries Association
The HIV Support Centre

The Hysterectomy Association
The ITP Support Association

The ME Association

The Pituitary Foundation

Thyroid UK

Vasculitis UK

Women'’s Health Concern

Yourable

Figure 4-1 List of patient organisations participating in the LMQ-1 on-line survey
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4.2.4 Data preparation

Data were managed and analysed using IBM SPSS (version 22). On-line survey
responses were downloaded from the provider website (Qualtrics©). Two databases
were set up to handle paper and on-line surveys separately, then checked for errors
and merged for analysis. Any significant differences in participant characteristics
resulting from questionnaire distribution methods were examined using Chi-squared
tests. Questionnaires with fewer than 50% of item completed were excluded from
further analysis. As described in section 4.2.1, the 60-item LMQ-1 had a mixture of
positively phrased and negatively phrased statements. Reverse scoring of negatively
phrased items enabled uniformity in the direction of responses, such that higher

scores depicted worse experiences with medicine use (higher burden).

4.2.5 Principal components analysis

The correlation matrix was examined for intercorrelations among items, and the
Kaiser- Meyer-Olkin (KMO) measure of sampling adequacy and Bartlett’s Test of

175

Sphericity computed to assess factorability of data.””> For item reduction, PCA was

conducted on the combined dataset using oblique rotation techniques (promax),

188

assuming inter-correlations among underlying components (factors).” " In addition to

scree plots and Kaiser’s rule (eigenvalue > 1), parallel analysis (Monte Carlo PCA™?)
was used to confirm the number of appropriate factors. All items were then reviewed
for potential floor or ceiling effects (i.e. items with more than 50% of answers
concentrated in the first or last answer category), and item skewness and kurtosis

explored. This process enabled decisions to be made on item reduction.

4.2.6 Reliability analysis
Internal consistency for the LMQ-1 was evaluated using Cronbach’s alpha (a), and
changes in alpha following deletion of individual items from subscales used to further

inform decisions on item reduction/retention.
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4.2.7 Analysis of responses to the open question

As previously described in the introductory sections, the LMQ-1 instrument included a
free-text comments box that allowed respondents to add any other views about how
medicines affected their day-to-day life. To assess whether there were any outstanding
issues not covered by the instrument, responses were analysed thematically using the
eight themes identified in the patient interviews from which the original item pool was
derived.?® Any other comments not fitting these themes were considered as potential
gaps in the content of the LMQ-1 and used in the subsequent chapter to improve the

instrument.

4.3 Results

4.3.1 Response rates

A total of 507 responses were obtained using paper questionnaires (45.6% of all those
meeting inclusion criteria), with more than half the respondents having been recruited
from nine purposively selected community pharmacies (60.5%, n=307). A total of 670
participants completed the on-line survey (68.4% of the 979 participants accessing the
survey link), via health websites (38.2%, n=374) and social media (30.2%, n=296). A
few others accessed the survey via the survey link on flyers (1.1%, n=11) distributed in

public areas of Medway towns.

4.3.2 Distribution of responses, assessing missing data, and floor and ceiling effects

Of the 1177 survey responses in the combined data set (paper and on-line), 544
(46.2%) questionnaires were fully completed on all items in the original 60-item pool.
Iltem-level response rates revealed that most questions were completed by over 90%
of participants except for five items with the lowest completion rates (49.8% -50.2%)
(see the 3" column of Table 4-1). Most items had skewness and kurtosis statistics <
1.0, suggesting a tendency to univariate normality of the dataset. Raw mean scores,
before reverse coding, on all items ranged from 2.13 (SD +0.71) to 4.60 (SD+1.02)
indicating that average responses were neither at the scale’s floor nor at ceiling. Only 5
of 60 items had both skewness and kurtosis statistics greater than one in absolute
value, including an item with 68.5% of responses at the scale’s ceiling (‘Q4-My

medicines are important to me’).
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Item Item Item Overall Paper On-line P- Skew- Kurtosis
ID response mean survey survey value ness
rate n (%) score mean score mean score (2-
(+SD) (+SD) (+SD) tailed)
Q1 The instructions on my medicines are easy to follow 1224(99.2)  4.28(0.77) 4.35 (0.699) 4.24 (0.796) 0.015 -1.258 2.350
Q2 | find getting my prescriptions from the doctor difficult 1220(98.9) 3.72(1.16) 3.79 (1.097) 3.67(1.193) 0.069 -0.756 -0.328
Qa3 | find getting my medicines from the pharmacist 1219(98.8)  3.93(1.07) 4.15 (0.969) 3.77(1.121) <0.001  -0.995 0.327
difficult.
Q4 My medicines are important to me” 1215(98.5)  4.60(0.71) 4.51(0.789) 4.69 (0.603) <0.001  -2.182 5.839
Q5 | find opening the packaging of my medicines difficult 1223(99.1) 3.73(1.16) 3.82(1.130) 3.65(1.194) 0.018 -0.708 -0.498
Q6 I am concerned about running out of medicines. 1226(99.4) 2.62(1.24) 2.95(1.243) 2.38(1.172) <0.001 0.407 -0.970
Q7 It is difficult to identify which medicine is which. 1222(99.0)  3.93(1.06) 4.06(1.018) 3.83(1.089) <0.001 -1.026 0.463
Q8 It is easy to keep to my medicines routine. 1225(99.3) 3.67(1.12) 3.91(1.030) 3.51(1.142) <0.001 -0.718 -0.328
Q9 I would be concerned if | forgot to take my medicines * 1223(99.1) 2.13(1.02) 2.32(1.034) 2.00(1.001) <0.001  0.809 -0.019
Qlo I am concerned that | may forget to take my medicines 1223(99.1) 2.92(1.16) 3.22(1.172) 2.72(1.170) <0.001 0.061 -1.038
Qi1 I am concerned about experiencing side effects 1224(99.2) 2.26(1.10) 2.50(1.126) 2.08(1.033) <0.001 0.646 -0.459
Q12 I am concerned about possible damaging long-term 1226(99.4) 2.14(1.12) 2.39(1.144) 1.97 (1.079) <0.001 0.821 -0.224
effects of taking medicines.
Q13  Taking medicines is routine for me 1224(99.2)  4.07(0.96) 3.84(1.054) 4.26(0.836) <0.001 -1.264 1.508
Q14 I am comfortable taking the medicines | have been 1227(99.4) 3.79(1.02) 4.05(0.846) 3.61(1.089) <0.001 -0.848 0.126
prescribed.
Q15 I am comfortable with the times | should take my 1227(99.4) 3.94(0.86) 4.05(0.770) 3.87(0.902) <0.001 -0.944 0.964
medicines.
Ql6 | find the patient leaflet in my medicines containers 1227(99.4) 3.70(1.00) 3.82(0.953) 3.60(1.020) <0.001 -0.677 0.002
useful.
Q17  |find using my medicines difficult. 1223(99.1)  4.00(0.88) 4.09(0.856) 3.92(0.898) 0.001 -0.993 1.198
Q18 | am satisfied with the effectiveness of my medicines. 1219(98.8) 3.47(1.08) 3.80(0.891) 3.23(1.140) <0.001 -0.573 -0.374
Q19 I am concerned that | am too dependent on my 1224(99.2) 3.09(1.19) 3.28(1.119) 2.98 (1.219) <0.001 -0.100 -0.929
medicines.
Q20 I am confident speaking to my doctor(s) about my 1223(99.1) 3.89(1.13) 4.00(0.953) 3.80(1.245) 0.003 -0.959 0.088
medicines.
Q21 | understand what my doctor(s) tell me about my 1223(99.1) 4.02(0.92) 4.06(0.848) 3.99(0.977) 0.214 -1.076 1.254
medicines.
Q22  Theinformation my doctor(s) gives me about my 1223(99.1) 3.61(1.09) 3.90(0.936) 3.41(1.154) <0.001 -0.604 -0.248

medicines is useful.

Table 4-1 Distribution of responses to the 60-item LMQ-1 obtained using paper-based and on-line survey datasets
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Item Item Item Overall Paper On-line P- Skew- Kurtosis
ID response mean survey survey value ness
rate n (%) score mean score mean score (2-
(+sSD) (+SD) (+sSD) tailed)

Q23 I am confident speaking to my pharmacist about my 1226(99.4) 3.82(1.08) 4.21(0.815) 3.53(1.159) <0.001 -0.684 -0.341
medicines.

Q24 I understand what my pharmacist tells me about my 1225(99.3)  4.03(0.86) 4.27(0.710) 3.87(0.903) <0.001 -0.788 0.603
medicines.

Q25 The information my pharmacist gives me about my 1225(99.3)  3.88(0.93) 4.20(0.764) 3.66(0.972) <0.001 -0.658 0.225
medicines is useful.

Q26 | sometimes run out of medicines 1215(98.5) 3.05(1.23) 3.22(1.221) 2.96(1.235) <0.001 0.015 -1.311

Q27 | accept that | have to take medicines long term 1217(98.6) 4.17(0.88) 3.98(0.973) 4.32(0.786) <0.001 -1.468 2.647

Q28 My medicines allow me to live my life as | want to 1217(98.6) 3.45(1.15) 3.71(0.943) 3.26(1.239) <0.001 -0.456 -0.686

Q29 My life revolves around using my medicines. 1219(98.8) 3.11(1.23) 3.35(1.157) 2.93(1.245) <0.001 -0.186 -1.046

Q30 My medicines live up to my expectations. 1213(98.3) 3.25(1.04) 3.58(0.840) 3.00(1.090) <0.001  -0.368 -0.438

Q31 My medicines prevent my condition getting worse 620(50.2)* 3.89(0.95) 3.92(0.904) 3.73(1.134) 0.117 -0.898 0.690

Q32  Taking medicines interferes with my social life 619(50.2)* 3.77(1.05) 3.82(1.011) 3.47(1.206) 0.006 -0.904 0.250

Q33 | trust the judgement of my doctor(s) in choosing 615(49.8)* 3.70(0.99) 3.79(0.952) 3.24(1.110) <0.001  -0.807 0.330
medicines for me.

Q34 I have to put a lot of planning and thought into taking 617(50.0)* 3.35(1.17) 3.47(1.131) 2.79(1.112) <0.001  -0.359 -0.798
my medicines.

Q35  Taking medicines causes me problems with daily tasks 616(49.9)* 3.84(1.09) 3.91(1.052) 3.46(1.211) <0.001 -0.931 0.215
(such as work, housework, hobbies).

Q36 I am unhappy with the extent to which my medicines 1218(98.7) 3.56(1.60) 3.65(1.094) 3.49(1.029) 0.011 -0.334 -0.435
interact with alcohol.

Q37  Taking medicines affects my driving ability. 1212(98.2) 3.82(1.04) 3.89(0.989) 3.77(1.064) 0.050 -0.659 -0.131

Q38 | worry that | have to take several medicines at the 1220(98.9) 3.46(1.17) 3.62(1.131) 3.35(1.179) <0.001 -0.312 -0.926
same time.

Q39 Thesside effects | get are worse than the problem for 1220(98.9) 3.76(1.09) 3.98(0.958) 3.61(1.156) <0.001 -0.722 -0.141
which | take medicines.

Q40 | worry that my medicines may interact with each 1218(98.7) 3.23(1.22) 3.47(1.164) 3.07(1.220) <0.001 -0.105 -1.044
other.

Q41 | can choose whether or not to take my medicines. 1195(96.8) 2.42(1.30) 2.56(1.275) 2.31(1.312) 0.001 0.518 -1.021

Q42 My doctor(s) spend enough time discussing my 1198(97.1) 3.12(1.20) 3.33(1.132) 2.96(1.229) <0.001  -0.239 -1.010
medicines with me.

Q43 | know enough about my medicines 1198(97.1) 3.75(0.99) 3.75(0.917) 3.76(1.044) 0.949 -0.775 0.115

Table 4-1 Distribution of responses to the 60-item LMQ-1 obtained using paper-based and on-line survey datasets
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Item Item Item Overall Paper On-line P- Skew- Kurtosis
ID response mean survey survey value ness
rate n (%) score mean score mean score (2-
(xSD) (xSD) (+SD) tailed)
Q44  |am able to balance my day-to-day life with taking 1196(96.9)  3.87(0.93) 3.96(0.856) 3.80(0.989) 0.004 -0.993 0.914
medicines.
Q45  There is enough sharing of information about my 1194(96.8) 3.03(1.17) 3.41(1.044) 2.74(1.187) <0.001 -0.168 -0.827
medicines between the different health professionals
providing my care.
Q46 | have a say in the brands of medicines | use. 1196(96.9) 2.17(1.11) 2.36(1.061) 2.03(1.120) <0.001 0.835 -0.100
Q47 | always follow my doctor(s) advice about my 1201(97.3) 3.78(0.97) 3.98(0.784) 3.63(1.065) <0.001 -0.876 0.395
medicines.
Q48 | sometime feel | need to get information from other 1198(97.1) 2.28(1.19) 2.80(1.235) 1.89(1.008) <0.001 0.794 -0.402
sources (such as books, friends, internet).
Q49 | can change times | take my medicines if | want to 1199(97.2) 3.06(1.19) 2.93(1.160) 3.16(1.214) 0.001 -0.204 -1.105
Q50  The health professionals providing my care know 1196(96.9) 3.18(1.21) 3.56(1.079) 2.90(1.224) <0.001 -0.306 -0.911
enough about me and my medicines.
Q51 My medicines are working 1198(97.1)  3.75(0.96) 4.01(0.750) 3.55(1.053) <0.001 -0.834 0.482
Q52 | can adapt my medicine-taking to my lifestyle 1192(96.6) 3.46(1.05) 3.60(0.973) 3.34(1.097) <0.001 -0.565 -0.362
Q53 My doctor(s) listen to my opinions and concerns about 1197(97.0) 3.42(1.09) 3.68(0.954) 3.22(1.152) <0.001 -0.603 -0.329
my medicines.
Q54 | can vary the dose of the medicines | take. 1195(96.8) 2.44(1.21) 2.39(1.148) 2.48(1.247) 0.178 0.551 -0.813
Q55 | get too much information about my medicines 1192(96.6) 3.97(0.89) 3.79(0.931) 4.12(0.820) <0.001  -0.939 1.174
Q56 Changes in daily routine cause problems with my 1189(96.4) 3.10(1.18) 3.43(1.131) 2.85(1.167) <0.001  -0.135 -1.113
medicines.
Q57 My doctor(s) takes my concerns about side effects 1187(96.2) 3.19(1.04) 3.42(0.959) 3.02(1.080) <0.001 -0.281 -0.459
seriously.
Q58 My medicines have an adverse effect on my sexual life. 1184(95.9) 3.30(1.11) 3.50(1.037) 3.15(1.149) <0.001 -0.260 -0.514
Q59 The side effects are worth it for the benefits | get from 1191(96.5) 3.27(0.97) 3.27(0.951) 3.25(0.976) 0.790 -0.286 -0.021
my medicines.
Q60  The medicines | use have an adverse effect 1188(96.3) 3.59(1.124) 3.77(1.047) 3.45(1.163) <0.001 -0.574 -0.382

on the holidays | can take.

Table 4-1 Distribution of responses to the 60-item LMQ-1 obtained using paper-based and on-line survey datasets

*|tems with the lowest response rates due to an error of omission in the first available on-line survey, which was later realised and corrected. » item with highest
overall mean score; # item with lowest mean score
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4.3.3 Participant characteristics

More females completed both paper (62.1%, n=306) and on-line (81.6%, n=542)
surveys than males (p<0.001), with overall age of participants ranging from 18 to 90
years. Younger respondents (< 65 years), and those with college/further education
mostly completed the on-line survey, whereas more people aged 65 or over returned a
paper survey (p<0.001). Overall, most participants (85.6%, n=992) used up to and
including eight prescription medicines, 9.7% (n=113) needed assistance with using
their medicines, and 27.9% (n=326) paid for their NHS prescription medicines. Table 4-

2 below shows the characteristics of participants completing the LMQ-1 survey.
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Characteristic

Paper survey

On-line survey

Total sample

n (%) n (%) n (%)

Gender Female 306(62.1) 542(81.6) 848 (73.3)

Male 187(37.9)(n=493)  122(18.4) (n=664) 309 (26.7) (n=1157)
Age (years) 18-29 48(9.7) 93(13.9) 141(12.1)

30-49 98(19.7) 258(38.7) 356(30.6)

50-64 143(28.8) 254(38.1) 397(34.1)

65 or over 208(41.8)(n=497) 62(9.3) (n=667) 270(23.2)(n=1164)
Education level  Bachelor degree 148 (30.5) 301(45.2) 449(39.0)

or higher

College level 140(28.8) 258(38.7) 398(34.5)

Secondary level 145(29.8) 93(14.0) 238(20.6)

Up to primary 53 (10.9) (n=486) 14 (2.1)(n=666) 67(5.8) (n=1152)
Employment Employed 176(35.8) 324(49.0) 500(43.4)

Unemployed 74(15.1) 182(27.5) 256(22.2)

Retired 241(49.1)(n=491)  155(23.4)(n=661) 396(34.4)(n=1152)
Ethnicity White 408(83.8) 613(93.4) 1021(89.3)

Asian/Chinese 27(5.5) 28(4.3) 55(4.8)

African/Caribbean 44(9.0) 6(0.9) 50(4.4)

Mixed

8(1.6)(n=487)

9(1.4) (n=656)

17(1.5) (n=1143)

Number of medicines

1-4
5-8
29

261(53.2)
176(35.8)
54(11.0) (n=491)

302(45.2)
253(37.9)
113(16.9)(n= 668)

563(48.6)
429(37.0)
167(14.4)(n= 1159)

Requires assistance with using medicines

No
Yes*

453(91.5)
42(8.5) (n=495)

596 (89.4)
71(10.6) (n=667)

1049 (90.3)
113 (9.7) (n=1162)

Pay for prescriptions

No
Yes

349(71.7)
138(28.3)(n=487)

494(72.0)
188(27.4)(n=682)

843(72.1)
326(27.9)(n=1169)

Table 4-2 Characteristics of participants completing theLMQ-1 survey

Notes; *Carers included spouse/partner, relative, friends, nurse, support workers, and support group
Due to variations in the completion of questions for participant characteristics, and resulting missing
data, percentages are calculated separately for those answering each question; this explains the

different samples sizes reported.
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4.3.4 Results of the principal components analysis

A total of 544 fully completed responses (listwise deletion of missing data) were
subjected to PCA. The KMO statistic (0.888) was greater than the recommended value
of 2 0.6 and Bartlett's Test of Sphericity was significant (approx. chi-square =9788.903,

187,188

df= 861, p<0.001), implying data were factorable. Moreover, inter-item

correlation coefficients were adequate and did not reveal multi-collinearity (r < 0.8),*
which also encouraged PCA.

Multiple criteria were used to aid decisions on the number of factors to retain: Kaiser’s
criterion (eigenvalue > 1), scree plots, and parallel analysis.187 The initial solution
resolved into 14 components with eigenvalues > 1, and explained 61.1% of the total

variation. Inspection of the scree plot revealed two sudden breaks at the 5™ and 9"

component (See Figure 4-2), suggesting between five and nine underlying domains.
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Figure 4-2 Scree plot illustrating the number of components (domains) in the LMQ-1

Note; The plot shows two possible points of inflexion (breaks in the curve) at components 5 and 9,
suggesting a multidimensional factor solution and further investigations.
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To verify the findings from the scree plot, parallel analysis ( by Monte Carlo PCA'"Y)

was used and it confirmed eight components with observed eigenvalues exceeding
criterion values (See Table 4-3). PCA was re-run and the number of components fixed
to eight. The resulting 8-factor solution (Table 4-5) explained 57.4% of the total

variation, and was conceptually interpretable.

Component Actual/Observed Criterion/Simulated Decision
eigenvalues eigenvalues*
1 9.962 1.4519 Accept
2 4.036 1.4163 Accept
3 2.367 1.3878 Accept
4 2.076 1.3637 Accept
5 1.976 1.3412 Accept
6 1.724 1.3242 Accept
7 1.515 1.3055 Accept
8 1.389 1.2868 Accept
9 1.152 1.2686 Reject
10° 1.110 1.2526 Reject

Table 4-3 Comparing eigenvalues using parallel analysis (LMQ-1)

Notes; * Generated randomly for 60 variables, in 100 replications using Monte Carlo pcat
°Only 10 of 60 components are shown in the table; the remaining components also had observed

eigenvalues less than criterion eigenvalues and were rejected on this basis.
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4.3.5 Item reduction

Items with poor factor loadings < 0.3 and/or cross loadings of > 0.4 on two or more

factors were deleted upon judgement that they did not fit well in underlying

174,182,187

domains. Five items with ceiling effects (showed in Table 4-1) were retained as

their factor loadings exceeded the minimum threshold for item retention (20.3), and
were also judged as conceptually relevant.
This resulted in removal of eighteen items (n=18) from the original item pool (See

Table 4-4), leaving 42 items.

Item/Statement

Q6- | am concerned about running out of medicines

Q9-1 would be concerned if | forgot to take my medicines

Q10-1 am concerned that | may forget to take my medicines

Q14-1 am comfortable taking the medicines | have been prescribed

Q15 -l am comfortable with the times | should take my medicines

Q16 -I find the patient leaflet in my medicines containers useful

Q19-1 am concerned that | am too dependent on my medicines

Q26-1 sometimes run out of medicines

Q36-1 am unhappy with the extent to which my medicines interact with alcohol
Q39-The side effects | get are worse than the problem for which | take the medicines
Q43-1 know enough about my medicines

Q44-1 am able to balance my day to day life with taking medicines

Q46-1 have a say in the brands of medicines | use)

Q47-1 always follow my doctor’s advice about medicines

Q48-1 sometime feel | need to get information from other sources (such as books, friends, internet)
Q55-1 get too much information about my medicines

Q58-My medicines have an adverse effect on my sexual life

Q59-The side effects are worth it for the benefits | get from my medicines

Table 4-4 Items deleted from the LMQ-1

Note; Q1-Q60 represent item codes for the 60-item LMQ-1
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4.3.6 The resultant LMQ-2 factor solution

The 42-item factor solution, which was labelled as the LMQ-2, is shown in Table 4-5.
Emerging factors were interpreted as: patient-doctor relationships and communication
about medicines (9 items); interferences to daily life (8 items); practicalities (7 items);
effectiveness (4 items); patient-pharmacist communication about medicines (3 items);
acceptance of medicine use (4 items); autonomy/control over medicine use (4 items)
and concerns about potential harm (3 items). Subscales have internal consistency

(Cronbach’s alpha) in the range of 0.592-0.887.
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LMQ-2 subscale/Items Components

1 2 3 4 5 6 7 8
1.Patient-doctor relationships and communication about medicines (9 items, o =0.887 )
Q53. My doctor(s) listen to my opinions and concerns about my medicines. .887 .012 -.123 .062 -.080 -.030 .094 -.044
Q22.The information my doctor(s) gives me about my medicines is useful. .846 -.099 .029 -.043 116 -.074 .017 -.003
Q42. My doctor(s) spend enough time discussing my medicines with me. .805 .057 .034 -.159 -.075 .087 -.010 .030
Q20. | am confident speaking to my doctor(s) about my medicines. .791 .012 .062 -.049 .022 .015 .020 -.176
Q57. My doctor(s) takes my concerns about side effects seriously .728 .054 -.155 .183 -.142 -.037 -.053 -.091
Q21. I understand what my doctor(s) tell me about my medicines. .658 .037 .044 -171 .197 119 .087 -.082
Q50. The health professionals providing my care know enough about me and my medicines. .592 -.100 .025 .180 .062 -.059 -.028 137
Q33. | trust the judgement of my doctor(s) in choosing medicines for me. .542 -.001 .031 314 .015 -.159 -.129 .001
Q45. There is enough sharing of information about my medicines between the different health .542 -.028 .004 .058 .062 -.003 .004 .209
professionals providing my care.
2.Interferences to daily life (8 items, a = 0.838)
Q32. Taking medicines interferes with my social life. -.009 .849 -.039 .064 .015 .067 .008 -.092
Q35. Taking medicines causes me problems with daily tasks (such as work, housework) -.048 .820 -.089 .091 .046 -.037 .035 -.047
Q60. The medicines | use have an adverse effect on the holidays | can take. -.052 .730 -.012 177 -.005 .006 -.019 -.150
Q29. My life revolves around using my medicines. -.120 .698 -.052 181 -.022 -.317 .100 -.143
Q37. Taking medicines affects my driving ability .002 .686 -.110 .029 .040 .026 -.122 -.077
Q34. | have to put a lot of planning and thought into taking my medicines .068 .618 .041 -.192 -.044 -.180 -171 121
Q38. | worry that | have to take several medicines at the same time .140 .592 .087 -.059 -.073 .046 .047 135
Q56. Changes in daily routine cause problems with my medicines. .024 .558 .105 -.214 .070 -.009 -.136 .188
3.Practicalities (7 items, a=0.708 )
Q7. It is difficult to identify which medicine is which. -.133 -.037 .773 -.034 .046 .030 .073 .019
Q1. The instructions on my medicines are easy to follow. .059 -.163 .683 .139 -.045 .051 .006 -.066
Q5. | find opening the packaging of my medicines difficult -.048 .002 .640 .017 -.062 -.052 .109 -.002
Q2. | find getting my prescriptions from the doctor difficult. .244 -.064 .635 .087 -.163 -.043 -.192 -.121
Q3. | find getting my medicines from the pharmacist difficult -.099 .041 .628 .259 .089 -.165 -.175 -.146
Q17 | find using my medicines difficult. -.027 .295 .465 -.087 .040 .208 134 -.019
Q8. ltis easy to keep to my medicines routine. .027 .083 .400 -.049 .009 221 011 116

Table 4-5 The 42-item 8-factor solution of the Living with Medicines Questionnaire version 2 (LMQ-2)

Notes; Extraction method - Principal Component Analysis; Rotation Method: Promax with Kaiser Normalization; a= Cronbach’s alpha
N= 544 fully completed responses were used. The numbers in bold represent substantive factor loadings ( = 0.4) showing items that are adequately associated with a specific

domain/subscale of the LMQ-2.
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LMQ-2 subscale/Items Components

1 2 3 4 5 6 7 8
4 Effectiveness (4 items, a =0.796)
Q18. | am satisfied with the effectiveness of my medicines -.066 037 .161 .698 .102 -.051 .041 129
Q30. My medicines live up to my expectations .073 .088 -.014 .694 -.008 .084 .054 .092
Q51. My medicines are working. .090 -.007 .060 .685 .019 .008 .181 137
Q31. My medicines prevent my condition getting worse. .040 .033 .041 .650 -.070 .168 -.137 -.049
5.Patient-pharmacist communication about medicines (3 items, a= 0.877 )
Q25. The information my pharmacist gives me about my medicines is useful. .030 .000 -.039 .049 911 -.026 -.045 -.036
Q23. 1 am confident speaking to my pharmacist about my medicines .034 .030 -.055 .037 .879 .002 -.041 .027
Q24. | understand what my pharmacist tells me about my medicines. -.012 .014 .008 -.042 .936 .013 .006 -.035
6.Acceptance of medicine use (4 items, a = 0.592)
Q13.Taking medicines is routine for me -.019 .010 .060 -.114  -.030 .824 .001 .008
Q27. | accept that | have to take medicines long term -.011 -.088 -.107 .254 -.049 .739 -.130 -.006
Q4. My medicines are important to me. -.084 -.232 .097 .083 .053 494 -.068 -.093
Q28. My medicines allow me to live my life as | want to. .050 .185 -.045 .278 .098 .483 .102 .037
7.Autonomy/control over medicine use (4 items, a = 0.625 )
Q54. | can vary the dose of the medicines | take -.002 -.245 -.010 .064 .028 -.092 .763 -.049
Q49. | can change the times | take my medicines if | want to. .002 .077 -061 -.021 -.128 .086 .752 -111
Q41. | can choose whether or not to take my medicines. .034 -.103 115 -.106 .035 -.301 .592 .043
Q52. | can adapt my medicine-taking to my lifestyle. .038 .106 .037 194 -.004 .050 .592 .029
8.Concerns about potential harm (3 items, a = 0.751)
Q11. 1 am concerned about experiencing side effects. -.053 -.041 -.051 .040 -.003 -.013 -.021 925
Q12.1am concerned about possible damaging long term effects of taking medicines -.055 -.120 -.099 .205 -.029 -.019 -.080 .902
Q40. | worry that my medicines may interact with each other .053 .329 .163 .011 -.068 -.061 .048 421

Table 4-5 The 42-item 8-factor solution of the Living with Medicines Questionnaire version 2 (LMQ-2)

Notes; Extraction method - Principal Component Analysis; Rotation Method: Promax with Kaiser Normalization; a= Cronbach’s alpha
N= 544 fully completed responses were used. The numbers in bold represent substantive factor loadings ( = 0.4) showing items that are adequately associated with a

specific domain/subscale of the LMQ-2.
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4.3.7 Free-text comments — content coverage
Nearly a third of respondents (30.6%, n=360) provided free-text comments in the
paper and on-line questionnaires, a total of 421 different comments, most of which

supported the original content domains (97.2%).

In particular, there were 76 comments describing the impact of using medicines, many
(n=71) of which were negative, revealing medicine-related disruption to daily activities,
such as work. The need to plan/adjust personal schedules to cope with medicine-
related demands, such as dose timing, food-requirements, storage-requirements, and
need for blood tests, was perceived to be time- and energy-consuming. For instance, a
participant commented that ‘My worries are primarily around making sure | have my
insulin with me, that | don't leave it at home/work, that | have spare pens & testing
equipment available and that when going [somewhere] there's the facility to store

insulin (i.e. fridge)’.

Sixty five comments described the impact of side effects on daily activities (such as
work, driving), personal life (including personal-identity, self-image, sexuality) and
socialisation, with some side effects described as disabling and reducing quality of life.
As an example, one participant commented that ‘...the side effects of my SSRI
[antidepressants], complete asexuality, ...are still life altering in a very negative and

permanent way.’

In relation to efficacy (or perceived lack of efficacy), 61 comments described
dependence on medicines for symptom relief, performance of daily activities, and
prolonging life, while others desired alternative treatment options. For instance, one
participant indicated that ‘without all my pain and nerve medication | would be unable
to get out of bed, move around and live and sleep so they are integral to keeping me
mobile as the pain is overpowering ..so | have no choice if | want to live my life at all
but to take high doses of pain meds to get through each day’ and yet another
participant acknowledged that ‘1 need more pain relief but unable to find anything that

works..’.
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Comments about practicalities (n=60) included concerns about running out of
medicines, the need for more suitable packaging and labelling of medicines, as well as
tools to support medicines use, such as compliance aids. Example comments were: ‘life
would be so much easier if | could write on the packete.g. MTW TFSS etc. but they
seem to delight in packaging them in stuff you can’t write on’ and ‘the constantly
changing shape, colour and packaging of tablets with each re-issue is confusing - |
understand the NHS has to get best value for medicines and this means changes to

supply but it is very confusing for patients’.

Relationships with healthcare providers were mentioned in 58 comments, many
suggesting that discussions of medicines were inadequate, and failed to consider
participants’ concerns. For instance, one participant indicated that ‘At no time ever has
a doctor discussed side effects or interactions between my medicines. | cannot imagine
ever meeting a doctor who cares enough about to be remotely interested. Do they
exist?’ Some participants lacked trust and confidence in providers, and desired
comprehensive, updated and meaningful information about the risks and/or benefits
of their medicines; however, only 19 comments described searching for additional
information mostly on-line. An example comment regarding patient-doctor
communication was ‘1 would like doctors to give more information on the effects of
taking medicine for life and risks of higher doses-they only ever give one type [of

information].."..

Fifty-nine comments articulated participants’ general attitudes towards medicines use,
including worries about adherence, dependence, interactions, and concerns about
branded/generic medicines. Example comments were:

‘Sometimes forget to take my teatime tablets...can be a worry’;

‘| take more than one medicine, some | am addicted to so cannot stop even if |

wanted to’;

‘I now take up to 27 tablets and 7 injections a day. | am very concerned about

the interaction of some of these medicines’; and

‘I find different brands of medication and their efficacy can vary a lot-I take

thyroxine and find a great difference between the generics’.
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Of the comments falling outside the eight themes initially defined by Krska et al,** a

few comments (n=8) described concerns about the costs associated with using long-
term prescription medicines, an issue not included in the LMQ-1, illustrated by one
participant: ‘the cost of my medicines is my biggest concern. | have a prepayment card
that helps ... without being able to afford that | would find the cost very difficult. | don’t
think some people could manage.’ The rest of the comments described participants’

health-related problems and other non-medicine-related issues.

4.4 Discussion

This chapter reported a study designed to investigate the domains underlying the 60-
item LMQ-1, which was shortened to a 42- item version (the LMQ-2) using a combined
dataset obtained from the UK general public and users of community pharmacies in
south-east England. The findings revealed eight domains within the LMQ-2: patient-
doctor relationships and communication about medicines; patient-pharmacist
communication about medicines; interferences to daily life; practicalities;
effectiveness; autonomy/control over medicine use; concerns about potential harm;
and acceptance of medicine use. These domains closely match those identified from
qualitative research (in-depth interviews with 21 patients) on which the original
instrument was based. Additional comments added by questionnaire respondents
within this study also supported these domains, which are thought to relate to an

over-arching construct of medicines burden for which no measure currently exists.

Qualitative findings also identified themes relating to relationships and communication
with health professionals, except that statistical analyses in this chapter identified
domains specific to doctor- and pharmacist-related relationships or communication in
the LMQ-2. Unlike the qualitative themes in the originator study,B the present study
did not reveal ‘information about medicines’ as a separate domain in the LMQ-2.
Issues around medicine-related information merged in the respective domains
covering doctor or pharmacist communication. Patient-provider communication about
medicines has been documented as a factor affecting patient’s experiences of

medicine use in other qualitative and quantitative studies. 2387136137

Relationships with
health professionals supplying prescriptions/medicines and information sharing may

influence both commitment to taking medicines and perceptions of effectiveness,™®
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with poor relationships and communication becoming burdensome to some
individuals due to consultation styles, the amount of information provided, conflicting
information and lack of continuity of care.*****” Observational research shows that
overall treatment burden may be compounded by patients’ experiences of medicine

use being neglected during consultations.'®*

In terms of medicine effectiveness, the LMQ-2 was found to have a domain
corresponding with ‘efficacy’ in the original qualitative themes from which the
guestionnaire was derived. Perceptions of efficacy and concerns about negative effects
of medicines are widely reported in the literature. ‘Concerns about potential harm’ and
medicine-related risks emerged as a unique domain in the LMQ-2, covering issues
around long-term effects, and drug-drug interactions. However, the ‘side effects’
theme revealed in the qualitative interviews did not emerge as a separate domain in
the LMQ-2, but generated a significant number of free-text comments. In fact, three
side-effect-related items (‘The side effects | get are worse than the problem for which |
take the medicines’; ‘My medicines have an adverse effect on my sexual life’; ‘The side
effects are worth it for the benefits | get from my medicines’), and two items relating to
other concerns about medicines (‘/ am concerned that | am too dependent on my
medicines’; ‘Il am unhappy with the extent to which my medicines interact with
alcohol’), though conceptually relevant and described in medicine-related narratives of
the lay public,®! did not meet the statistical/psychometric criteria to be included in
the LMQ-2. Perceptions of efficacy and concerns about negative effects of medicines
are widely reported in the literature, with most patients weighing benefits from

medicines against any associated harms or burden.'%*'%°

Practicalities involved in using medicines (e.g. accessing prescriptions, identifying and
opening packaging) were revealed in both the present study and the originators’
qualitative study.23 The ‘impact of medicines on daily life’ theme, from the originator
in-depth interviews, was also identified in the present study but relabelled to reflect
medicine-related ‘interferences’ in the LMQ-2. For instance, two marker items, as
items loading most strongly on the ‘interference’ factor, related to medicine-related
disruptions to social life and to daily tasks (including work), and the change in domain

nomenclature was thought to specify the negative impact of medicines.
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Many people on long-term medicines endure inconveniences associated with their use

88,195,198 The ‘gttitudes towards

while reluctantly accepting the need for treatment.
medicines’ theme, identified in the originator interviews, seemed to relate to
‘acceptance of medicine use’ in the LMQ-2 domains covering items (e.g. ‘/ accept that |

have to take medicines long term’).

The domain ‘autonomy/control over medicine use’ in the LMQ-2 was as hypothesised
in the originator qualitative interviews, and covered items around autonomy to varying
regimen dosing or timing. Regimens that are inconvenient (or inflexible) may lead to
perceived lack of control or autonomy.95 Perceived inability to modify regimens as well
as experiences of adverse effects may add to the overall burden through interfering

with daily activities.®®

In addition, free-text comments indicated that further development work might need
to incorporate cost-related items in a revised LMQ instrument. Chapter 1 revealed that
prescription medicine costs may impose financial burden, and the literature indicates
consequences that negatively impacts on individual wellbeing, family and social life

44,46,48,88

and exacerbate treatment burden. Further studies may generate and test cost-

related items to fill the gap in the LMQ-2.

Despite missing dimensions, the LMQ-2 appears to be more comprehensive than
existing instruments (reported in Chapter 2) purporting to evaluate patient
experiences of medicines use. The generic nature of this questionnaire contributes to
its potential usefulness in identifying a wide range of issues arising from medicines use
either in single conditions or in patients with multi-morbidity; most of the domains
elicited have been cited® as particularly burdensome to users of long-term medicines.
However, future studies are desirable to not only incorporate deficient domains but
also to revise/refine the questionnaire even further and confirm its suitability as a

measure of prescription burden for people using long-term medicines.
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Study strengths and limitations

Although item-level response rates were generally high, potentially indicating interest
in the medicine-related issues covered in the questionnaire, missing data led to
variations in sample sizes across different statistical procedures reported in this
chapter. Nevertheless, assumptions for sample size adequacy were met for the
analytical procedures, and initial pilot data were obtained from demographically
diverse settings in the UK.

Elimination of poorly performing items was conducted using psychometrically sound
criteria and discussions between the researcher and the supervision team. However,
the item reduction process may have led to loss of potentially relevant items that
require further consideration in subsequent studies. One item (‘My medicines are
important to me’), with significant ceiling effects, was retained in the LMQ-2 despite
possible acquiescence bias (tendencies to agree with a statement even when in
doubt). Nonetheless, other items in the LMQ-2 did not reveal excess skewness in score

distribution, commonly found with measures of treatment satisfaction.'®

Potential obsequiousness bias (the tendency to alter responses in the way perceived as
socially desirable), a common methodological problem with self-report measures, was
minimised by the use of different self-report methods (paper and on-line), encouraging

completion outside of standard health-facilities, in diverse public settings.

4.5 Chapter summary

This thesis chapter provides an initial understanding and clarification of the domains
underlying the Living with Medicines Questionnaire, and proposes a shorter 42-item
instrument (the LMQ-2). The chapter provides an initial test of the instrument’s
construct validity, but highlights the need for further research work on the instrument,
particularly incorporating missing content about cost-related burden, and item
generation in deficient domains (especially the impact of side effects). Inevitably,
revisions to the instrument will demand further retesting. Nonetheless, the findings
reported in this chapter are promising and suggest that most of the domains
underlying LMQ instrument closely resemble the themes derived from the originator
gualitative study (on which the questionnaire was based) that explored medicine-

related issues in long-term users of medicines.
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Chapter 5 Revising the LMQ-2
and testing face/content validity

5.1 Introduction

Streiner and colleagues (2015) specify that ‘most of the scales [or questionnaires] that
have stood the test of time have been revised, re-tested, and tested again’.*'®
Moreover, ‘as our understanding of the construct we are measuring evolves, we often
need to revise the scales accordingly’.!*® The original Living with Medicines
Questionnaire (LMQ-1) was developed as a multidimensional generic measure of the
experience of using prescription medicines for people with long- term illnesses.'*® The
previous chapter (Chapter 4) described development of a shorter, 42-item version

(LMQ-2), but also revealed a few gapsin the LMQ-2.

Particularly, the LMQ-2 lacked items about prescription costs and their impact on
those using medicines long-term. It is estimated that 80% of the English population
aged 19-59 pays for their prescriptions, and up to 73% of people living with long-term

conditions pay for their prescriptions.*”*%

Many of these individuals may experience
cost-related pressures and concerns, which may lead to non-adherence.”? A cost-

related component was worth incorporating into the LMQ-2.

In addition, the impact of side effects was not clearly assessed by the LMQ-2, with the
‘side effects element’ not emerging during the factor analyses described in Chapter 4.
Regardless, side effects are noteworthy in patient’s experience of medicine use owing
to their impact on health and wellbeing, quality of life, and intrusions to Iifestyle.48’81’92
The impact of medicines on social life (leisure activities and social relationships) was
also not explored in the LMQ-2. Some medicines may impact on ability to sustain
ordinary conversations with friends or family, and thus could affect social interactions,
while others fear possible interactions between medicines and social drinks (such as
alcohol).® Disease-specific measures of social support/conflict in chronic iliness refer
to understanding (or misunderstandings) by family members, and the challenges of
planning activities that align with medicine regimes.lg‘c"200 To consolidate the LMQ-2,

there was a need to incorporate relevant items to fill the gaps in the LMQ-2, as well as

to review existing items.
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There are multiple sources of items, and during questionnaire development patient-
generated data, the literature (or theory), and existing scales can be used (See Table 2-
3). Existing scales (such as the LMQ-2) are a particularly useful source of items; they
save time and resources involved in de novo item generation, and items in such scales
have been pretested.'*®*?” Following item generation and selection for missing
dimensions (cost, side effects, and social impact), and rewording existing LMQ-2 items,

the revised questionnaire (LMQ-2.1) was subjected to cognitive testing.

Responding to survey questions is a complex cognitive task.'®® It involves processes
such as comprehension of meanings of specific words and phrases in a questionnaire
item; recalling relevant information necessary to answer a specific question; decision

163,164

and judgement; and actual response formulation. Flaws and errors may arise, at

165-168 Standard

any of these processes, while responding to questionnaire items
guidance on the development of patient-reported instruments stipulates that all
guestionnaire-items are assessed for patient understanding, including adequate
readability of items for the intended population.’** To minimise measurement errors,
it is pertinent that participants understand instructions, items, and response options
(answers) in the way that is intended and any potential problems are
documented.'®**¢’

Qualitatitve interview techniques, particularly cognitive interviewing, allow direct
patient input into questionnaire understandability, layout, and format.’** Cognitive
interviews are commonly used for pretesting and optimising questionnaires in
development, to ensure that questions are interpreted as intended, and ultimately to

166

improve data quality.” Cognitive interviewing facilitates early identification of

guestionnaire problems, which may affect response rates, data quality, and

questionnaire reliability and validity.*®>*

It also provides a basis for revising
problematic items during questionnaire development. Cognitive interview data also
contributes to content validation of existing instruments, by ensuring that they cover
‘the most important ...concepts and items, and that items are complete, relevant

*124 Thus to study these issues, the

(appropriate), and understandable to the patient.
revised LMQ (LMQ-2.1) was tested to gather data about potential questionnaire
problems, all of which can supplement psychometric data on properties of

questionnaires undergoing development.
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Aim and objectives
This aspect of the thesis aimed to generate new questionnaire content for missing
domains, revise existing items in the LMQ-2, and cognitively test questionnaire content
(and relevance) in a suitable target population so as to attain a more comprehensive
questionnaire.
Objectives were:

e To revise the LMQ-2 by generating new items for deficient domains and

reviewing existing ones.
e To assess face and content validity of the resulting interim version (LMQ-2.1),

by gaining feedback on questionnaire content.

5.2 Methods

This study was reviewed by the Medway School of Pharmacy School Research Ethics

Committee (SREC), and ethics approval was granted in May 2015 (see Appendix 8).

5.2.1 New item generation

During questionnaire development, a relatively large item pool is advisable. A multi-
source and stepwise item generation process was conducted. Firstly, | reviewed
gualitative literature (i.e. verbatim quotes) exploring patient perceptions and
experiences of prescription costs, side effects, and social impact of medicine use. In
addition, medicine-related questionnaires were assessed to check for potentially
relevant items with respect to the three deficient domains. Secondary data based on
the 21 patient interviews that informed LMQ-1 development,®® were re-analysed by
recoding medicine use issues into the original eight domains (similar to framework
analysis), and examining the ‘impact’ and ‘side effects’ domains to generate new
statements from these areas. In addition, medicine use issues that fell outside of this
framework, particularly cost-related difficulties, were reviewed to aid new item
generation. In addition, free-text survey responses gathered using the LMQ-1 (Chapter
4), were also reviewed to identify relevant issues relating to prescription costs, side

effects, and social impact of medicine use.
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After discussion of potential new items, the proposed item pool was further screened

and irrelevant, vague or redundant statements eliminated by collaborative efforts. A

total of 12 statements were newly generated: cost (n=4), side effects (n=3), and social

impact of medicines (n=2).

In addition, three global items, rated on visual analogue scales (VAS) to ascertain
concepts measured by the LMQ — global satisfaction, global burden and global
optimisation — were developed and tested. New items proposed during the item

generation phase are shown in Table 5-1.

Items

Cost-related statements

1 | worry about paying for my medicines.

2 | have to pay more than | can afford for my medicines.

3 | sometimes have to choose between buying basic essentials or
medicines.

4 | don’t mind paying for my medicines because | need them.

Statements about side effects

1 The side effects | get from my medicines are bothersome.

2 The side effects | get from my medicines interfere with my day-to-day life
(e.g. work, housework, sleep).

3 The side effects | get from my medicines adversely affect my well-being.

Statements about impact on social life

1

My medicines can interfere with my social relationships.

Reworded after cognitive interviews:
My medicines interfere with my social relationships.
2 My medicines affect what | can eat or drink.
Reworded after cognitive interviews:
| am concerned that my medicine(s) affect what i can eat or drink.
Global items to assess concepts measured by the LMQ-2
VAS 1 Taking everything into account, how satisfied are you with your
medicines?
VAS 2 How optimal do you feel your medicines are for you?
Reworded after cognitive interviews:
On balance, do you feel your medicines are right for you?
VAS 3 Overall, how much of a burden do you feel your medicines are to you?

Source

1,2
1,2

1,2

Table 5-1 New items generated about cost, side effects, and social impact.

Notes; Source of new statements or words used in the revised questionnaire:
1. Patient interviews and free-text survey data

Prescription Charges Coalition, England (2013/2014)

Atkinson et al (2005)74

Royal Pharmaceutical Society (2013)1

Team discussions (The author and supervision team)

47,102

uhwnN
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5.2.2 Revision of existing items

Following new item generation, existing items in the LMQ-2 and some socio-
demographic variables were reviewed. | also suggested items which required
rewording or adaptation from the original questionnaire (LMQ-1), based on the
findings of factor analyses described in Chapter 4. Discussions were held with my
supervisors to agree proposed revisions to original items, and to resolve any wording
issues. Subsequently, a 58-item interim version of the questionnaire (LMQ-2.1) was

created as a product of item addition, rewording, and deletions (See Appendix 14).

5.2.3 Cognitive interviews- Assessing item comprehension in the LMQ-2.1
Qualitative cognitive interviewing methodology was used. Following new item
generation and revisions, | tested the resultant instrument, the LMQ-2.1, using
cognitive interviews. This interim version was a six-page instrument including 58-
Likert-type statements, the three VAS (global satisfaction, global burden and global
optimisation), and a free-text question. Likert-type items have 5-point response
options rated from strongly agree to strongly disagree, with a neutral mid-point. On
the VAS, which are 10-cm lines with diametrically opposing words at the anchors,
respondents were asked to mark the point that corresponds to their perceived state of
satisfaction, burden, or optimisation of the medicine use experience. The last page

covered participant demographics.

Two paper-based formats were created based on the order and grouping of items: an
intermixed version (LMQ-2.1-1) with a relatively random order of items throughout the
questionnaire, and a grouped/labelled version (LMQ-2.1-GL). In the latter version,
Likert-type items were subdivided and ordered into thematic groups (domains) relating
to prescription medicine use experiences: access, practical issues, cost, effectiveness,
concerns, side effects, routine of medicine use, perceived interference to day-to-day
life, impact on social life, communication with pharmacist(s), communication with
doctor(s), and perceived control or autonomy over medicine use. This was intended to

simplify and test usability of the different questionnaire formats.
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5.2.4 Study population and recruitment

Members of a general public engagement group at the Medway School of Pharmacy
(known as the PIPS group), which meets regularly to discuss on ongoing medicine-
related research, were involved in development of the instrument. At two different
face-to-face meetings, the researcher (BK) presented verbal information about the
study and sought general opinions on the instrument. They were also invited to
consider taking part in the study as participants (if they met the inclusion criteria: 18
years or older, using long-term prescription medicines, able to read and communicate
in English, and were living in England at the time of the study), and/or to recruit others

known to them (snowball technique).

Approximately 2-3 weeks after the meetings, written invitations (Appendix 9) and
study packs were posted to each PIPS member who provided their full postal address.
Each study pack contained: a general cover letter, a participant invitation letter,
information sheet, consent form, participant details form (See Appendices 10-12
respectively), and prepaid-post envelope for returning the latter two documents.
Participants willing to participate in the snowball recruitment were given additional
study packs for distribution during the subsequent month, and a preprinted form with

a short, introductory message to use during recruitment (See Appendix 13).

All consenting participants were contacted by telephone and/or email to schedule an
interview at a time and place of their choosing. A follow-up telephone call was made a
few days before the appointment to confirm interest and voluntary participation in the
study. Respondents were sampled to represent diverse age ranges, gender, and
number of long-term medicines used. All interviews took place between June and July

2015.
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5.2.5 Interview procedures

Interviews were conducted in suitable rooms at the School, or at particpant’s homes
according to interviewee preferences to ensure their comfort and ease. Interviews,
which lasted about an hour (range 40 minutes to 1.5 hours), were conducted to elicit
thoughts or ideas about the questionnaire wording, layout, and concepts covered in
the LMQ instrument. The intermixed version (LMQ-2.1-1 in Appendix 14) was
presented to and completed by all participants during the interviews, while the
grouped version (LMQ-2.1-GL in Appendix 15) was viewed at the end of each interview
to compare its format to the LMQ-2.1-I. Participants were reminded that the overall
purpose of the interview was to evaluate the questionnaire, rather than share their

personal experiences about living with medicines.

Before and during the interview, participants were asked to think aloud (or talk out
their thoughts) while completing each item, saying whatever came up in their mind.
General instructions for the interview included: reading each survey item out aloud,
responding to the item, thinking out loud, and/or answering the probe question(s). As
previously discussed in Chapter 3 (section 3.3.2.3), follow-up questions were employed
to supplement the think-aloud process, particularly when unobvious answers and

potential questionnaire problems were encountered.

The interviewer used both pre-scripted probes (in the interview guide — See Appendix
2), and spontaneous probes that were spurred by a participant’s response to an item.
Pre-scripted probes were omitted when the interviewer felt that they were already
answered through the think-aloud process. Other probes were usually ‘thought up’
during any given interview, and tailored to interviewee’s responses. This probe mixture
was thought to achieve a balance between consistency across interviews and having a

. . . 167,1
‘natural’, conversational-type, interview.®”*%®

Facial expressions, and non-verbal cues
(including hesitation, pausing, mumbling, sighing, or intentional skipping of items)
were observed, and also used to detect potentially problematic questions, and to
assess difficulties experienced while completing the questionnaire. Participants were
not ‘helped’ with answering the questionnaire to simulate completion of self-reported

instruments in practice.94
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All interviews were audio-recorded, and relevant information used to supplement
shorthand field-notes (and annotations on questionnaires). Respondents’

guestionnaires were stored, and used in data analysis.

5.2.6 Data analysis

Although there are no ‘gold’ standard guidelines for analysing cognitive interview data
during questionnaire development, a common aim is to identify problematic areas in a
questionnaire,167 and potential threats to instrument validity.163'165’166

A number of coding systems for categorising questionnaire problems exist, and these
broadly cover the same domains of questionnaire problems. In a recent study, Buers et
al'®® recommend the Willis coding system for analysing questionnaire problems with
suggestions that ‘it provides more detailed codes that indicate specific directions for
revisions’. However,there is inconclusive evidence that fails to confirm whether
using such coding systems ‘actually’ make a difference during identification of
guestionnaire problems.166 Moreover, these somewhat ‘standardised’ analyses of
interview data are not only extremely time-consuming, but also dependent on the

technique(s) used during cognitive testing.'®®

There are suggestions that for relatively quicker revisions, and in instances of limited
resources to allow in-depth analysis, ‘reliance on written outcome notes alone may be
sufficient’.*®® For instance, in the development of an instrument to assess health-
related quality of life among children and adolescents, Irwin and coIIeagues201
compiled and analysed interview comments for all items to assess questionnaire
problems, and no ‘fancy’coding systems were utilised. Research specific to medicine-
related questionnaires> employs traditional qualitative techniques, akin to constant
comparison178 to group similar comments together and to identify questionnaire
problems. In the present study, recruitment was terminated after the 11" interview, as
it became clear that ‘sampling redundancy’, which tends to occur after 8-15

. . 12 . . .
interviews,™?’ had been attained and no ‘new’ questionnaire problems emerged from

the interviews.

120



In this study, interview comments were compiled for each item in specially designed
Excel spreadsheets (Appendix 16), and analysed both on an item-by-item basis, and
comparatively to assess potential questionnaire problems, including comprehension
difficulties. This made it easier to compare comments about each item across all
participant responses, and to explore the proportion of participants perceiving an item
to be problematic. Questionnaire problems that emerged repeatedly were
documented. Unique interpretations of items, different from those intended by
developers, were also examined. Such problems, if left unaddressed, may emerge

188 participants’

more frequently in an actual survey, and impact on data quality.
recommendations for item retention, rewording, rephrasing, or deletion of individual
words, phrases or sentences, were also examined. A summary analysis report was
compiled, and discussions held with supervisors on how to address items agreed as

problematic, and to make further revisions to the LMQ instrument.

5.3 Results

5.3.1 Participant characteristics

Eleven adults (55% males), aged 42-75 years, participated in the cognitive interviews.
Most participants used four or fewer prescription medicines (range, 1-12), once or
twice daily, in tablet/capsule formulations. The study population was generally
balanced with respect to educational level, but the majority were retirees, most of
whom were exempt from prescription charges. All participants resided in areas of

Medway in south-east England (See Table 5-2).
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Characteristic n (%)
Gender Female 5 (45)
Male 6 (55)
Age (years) 30-49 1(9)
50-64 5(46)
65-74 3(27)
>75 2(18)
Educational level  University 4(36)
Technical College/Apprenticeship 3(27)
School 4(36)
Employment Retired 8(73)
Employed 1(9)
Unemployed 1(9)
Other* 1(9)
Ethnicity White 9(82)
Asian 1(9)
Black 1(9)
Number of <4 5(46)
medicines 5-9 4(36)
> 10 2(18)
Frequency of Once per day 4(36)
medicine use Twice per day 3(27)
Three times per day 1(9)
More than three times per day 1(9)
Other~ 2(9)
Formulation Tablets/capsules 10(91)
Any other form(s) 4(36)
Pay for medicines Yes 1(9)
No 10(91)
Help with Yes* 1(9)
medicine use No 10(91)

Table 5-2 Characteristics of participants completing the cognitive interviews

Notes; » when necessary; *Spouse/ partner helps with medicine use; ¥ Self-reported disabled
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5.3.2 Interview findings

According to standard guidance on reporting patient understanding of self-completion
instruments,™** documentation of questionnaire issues, such as item comprehension
and modifications (deletions or revisions), use of response options and perceptions of
underlying concepts is beneficial to contributing to instrument validity. This section
describes the findings of interview analyses.

5.3.3 Questionnaire instructions and use of visual analogue scales

All participants reported clarity of general instructions, provided on the coverpage, for
guestionnaire completion. Responses to probes around general instructions elicited
comments such as “.fine, very clear’P4 and ‘very clear’P2. Nevertheless, observation
of participants revealed some of them skipping the instructions only to return, and
check them upon encountering problematic items. Of the question-specific
instructions, particularly those refering to visual analogue scales (VAS), a sample
shown in Figure 5-1, findings suggest that most participants understood the
instructions and had a clear understanding of where to ‘mark on the line with an ‘X’ at
the position that best reflects...” their perceived state of satisfaction, burden, or
optimisation of medicines use, stressing that ‘instructions are clear...’P7. A few
complemented the VAS-type of questions saying “..its a great way to measure, the
scale is a great way to measure....’P4. Some participants implied that prior exposure to
answering VAS-type questions helped them respond: ‘1 have seen these before, [will
respond] roughly in the middle’P3. Only one participant was not condfident about
where to mark on the line, while another recommended the use of boxes with
numbers (to replace the line) and implied that he was not sure of the difference

between a ‘5’ and ‘6’ on the line (See Figure 5-1).

Medicines and Your Day-te-Day Life — Living with Medicines Questionnaire

The guestion below seeks your OVERALL OPINIOMN about ALL your prescribed medicines.,

Please mark on the ling with an “X* at the position that best reflects your opinion._

1. Owerall, how much of a burden do you feel your medicines are to you?
0 10
Mo burden at all Extremely burdensome

Figure 5-1 Sample visual analogue scale and completion instructions
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5.3.4 Item comprehension and modifications

Table 5-3 provides a summary item-by-item analysis, and shows no major
comprehension problems among most items. In this study, a major comprehension
problem was defined as ‘a failure of comprehension of a key term [in an item]’, which

may not clearly demonstrate ‘alternate, but reasonable, interpretations of the

question intent.”*%®
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Item No Original Statement

Comprehension

1

10

11

12

13

14

15

16

| find getting my prescriptions from the doctor difficult

| find getting my medicines from the pharmacist difficult

| find the written instructions on how to use my medicines
easy to understand.

Taking medicines is routine for me

| am satisfied with effectiveness of my medicines

| would be worried if | forgot to take my medicines

I am comfortable with the times | should take my medicines
| worry about paying for my medicines

| worry that | have to take several medicines at same time
| would like more say in the brands of medicines | use

| trust the judgement of my doctor(s)in choosing medicines
for me

It is difficult to identify which medicine is which

My pharmacist tells me enough about my medicines

I am concerned about possible damaging long term effects of
taking medicines

| feel I need more information about my medicines

| am concerned that | may forget to take my medicines

No major comprehension problem identified

1(9%) preferred reference to a specific type of prescription (e.g. repeat prescription)
No major comprehension problem identified

1(9%) preference for positive wording

2 (18%) Spoke of chemist rather than pharmacist

No major comprehension problem identified

4 (36%) spoke of ‘instructions on the label/packet/packaging/box/patient information leaflet’
No major comprehension problem identified

No major comprehension problem identified

No comprehension problem identified

3(27%) perceived a subtle/no difference between this item 6 and item 16

No major comprehension problem identified

No major comprehension problem identified

Some confusion of response options

3(27%) chose ‘strongly disagree’ (instead of neutral opinion), even when exempt from
prescription charges

No major comprehension problem identified

No major comprehension problem identified

1(9%) proposed addition of ‘ when switching from the original drug’

No major comprehension problem identified

No major comprehension problem identified

1(9%) preferred positive wording (i.e. use of easy rather than difficult)

No major comprehension problem identified

3(27%) spoke of ‘..., if | ask/talk to them’

1(9%) preferred ‘what’s available or what | need to know at that stage’ rather than ‘enough’.
No major comprehension problem identified

No major comprehension problem identified

1(9%) preferred ‘information sufficient for me...”

No major comprehension problem identified

3(27%) perceived a subtle/no difference between this item 16 and item 6

Table 5-3 Item-by-item analysis of potential comprehension problems in the interim instrument (LMQ-2.1)
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Item No Original Statement

Comprehension

17
18
19
20

21

22

23

24

25

26

27

28

29

30

31

32

| can vary the dose of the medicines | take

| find opening the packaging of my medicines difficult
| can choose whether or not to take my medicines

My doctor listens to my opinions about my medicines

My medicines prevent my condition getting worse

| am concerned that | am too dependent on my medicines

I am unhappy with the extent to which my medicines interact
with alcohol

| worry that my medicines may interact with each other

My medicines interfere with my social activities

I am concerned about experiencing side effects
My doctor takes my concerns about side effects seriously

The side effects | get are worse than the problem for which |
take medicines

The side effects | get from my medicines interfere with my
day-to-day life (e.g. work, housework, sleep)
I can adapt my medicine-taking to my lifestyle

| have to put a lot of planning and thought into taking my
medicines
I don’t mind paying for my medicines because | need them.

No major comprehension problem identified

No major comprehension problem identified

No major comprehension problem identified

No major comprehension problem identified

4 (36%) spoke of “...if I ask hum/if | talk to him/when consulted...’

No major comprehension problem identified

2 (18%) proposed addition (...may prevent...” or alternative wording “...put my condition under
control...”

Comprehension problem identified

3(27%) misinterpreted the word ‘dependent’ as ‘addicted’. Most interpreted statement as
‘being reliant on medicines’

No major comprehension problem identified

6(55%) suggested replacing the word ‘unhappy’ with words such as ‘concerned/
worried/anxious’

Most participants were observed to pay most attention to the last five words “...my medicines
interact with alcohol.”

No major comprehension problem identified

1(9%) perceived repetition between item 24 & item 9

No major comprehension problem identified

Most participants referred to individual leisure activities, as well as social activities.

1(9%) proposed replacing the word ‘interfere’ with ‘impact’.

No major comprehension problem identified

No major comprehension problem identified

4 (36%) spoke of “...if | speak/talk to him/her...’

No major comprehension problem identified

2 (18%) proposed addition of “...the side effects can be worse or can get worse’;

Statement revised to include ‘The side effects | get are sometimes worse...”

No major comprehension problem identified

2 (18%) perceived repetition between this item 29" & item28*

Comprehension problem identified: 2 (18%) participants had problems understanding part or
the entire statement “... | really don’t understand that one, | will put neutral on that one...” P7
No major comprehension problem identified

1(9%) participant preferred inclusion of the word ‘sometimes’ in the statement.

No major comprehension problem identified

1(9%) preferred the use of ‘do not’, another one preferred negative wording ‘I mind paying...”

Table 5-3 Item-by-item analysis of potential comprehension problems in the interim instrument (LMQ-2.1)
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Item No Original Statement

Comprehension

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

My doctor tells me enough about my medicines
My medicines live up to my expectations

I am confident speaking to my doctor (s) about my medicines

I am confident speaking to my pharmacist about my medicine

My medicines affect what | can eat or drink

The medicines | use have an adverse effect on the holidays |
can take

I can change the times | take my medicines if | want to

It is easy to keep my medicines routine

Changes in daily routine cause problems with my medicines

Taking medicines affects my driving

| find using my medicines difficult

| accept that | have to take medicines long term.

I understand what my doctor(s) tell me about my medicines
| understand what my pharmacist tells me about my

medicines.
The side effects | get from my medicines are bothersome.

No major comprehension problem identified

2 (18%) perceived repetition/confusion between this item 33 & item 13 about pharmacist
No major comprehension problem identified

1(9%) acknowledged the word ‘expectations’ as very broad.

No major comprehension problem identified

1(9%) proposed negative wording to include ‘I am not confident.....”

No major comprehension problem identified

1(9%) proposed negative wording to include ‘I am not confident.....”

No major comprehension problem identified

1(9%) proposed inclusion of examples of drinks (e.qg. tea, coffee, juice)

No major comprehension problems: 5(45%) interpreted the statement as ‘medicines
stopping/preventing holidays’, while a few had concerns about the words ‘adverse effect’
No major comprehension problem identified

3(27%) perceived a similarity between item 39, item 17, and item 19

No major comprehension problem identified

4(36%) perceived repetition or subtle differences between item 40 & item 4

No major comprehension problem identified

2(18%) proposed addition of ‘can’ or ‘could’ cause problems....

Revised to ‘Changes in daily routine causes problems with my medicines.’

No major comprehension problem identified

No major comprehension problem identified

2(18%) felt the word using is very broad including opening packaging, dispensing and self-
administering of medicines

No major comprehension problem identified

No major comprehension problem identified

3(27%) perceived repetition item 45 & item 33

No major comprehension problem identified

2(18%) perceived a similarity between item 46 & item 13 & item 36

No major comprehension problem identified

6(55%) proposed alternative words to bothersome, including inconvenient/distracting,
troublesome, worrying or worry me, or causing a nuisance.

Table 5-3 Item-by-item analysis of potential comprehension problems in the interim instrument (LMQ-2.1)
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Original Statement

Item No Comprehension
48 | sometimes have to choose between buying basic essentials No major comprehension problem identified
or medicines 1(9%) perceived statement to be sensitive/embarrassing to answer
1(9%) proposed ending the statement with ‘if you have to buy’.
49 My medicines allow me to live my life as | want to. No major comprehension problem identified
50 I have to pay more than | can afford for my medicines No major comprehension problem identified
1(9%) perceived statement to be sensitive/embarrassing to answer
51 The health professionals providing my care know enough No major comprehension problem identified
about me and my medicines 2(18%) participants wanted specification of the type of health professional, while 1(9%) insisted
that it should remain general to include others besides doctors and pharmacists
52 Taking medicines causes me problems with daily tasks (such as  No major comprehension problem identified
work, housework, hobbies) 2(18%) perceived redundancy of items about the impact of medicines of everyday activities
53 My medicines interfere with my social relationships 1(9%) indicated comprehension problems
2(18%) proposed inclusion of ‘interaction with friends and family’
54 My medicines interfere with my sexual life No major comprehension problem identified
1(9%) perceived this statement as sensitive
55 The side effects | get from my medicines adversely affect my No major comprehension problems:
well-being. diverse interpretations of the word ‘wellbeing’
56 My medicines are working No major comprehension problem identified
57 The side effects are worth it for the benefits | get from my No major comprehension problem identified
medicines 1(9%) perceived it to be irrelevant
58 My life revolves around using my medicines No major comprehension problem identified
VAS 1 Taking everything into account, how satisfied are you with No major comprehension problem identified
your medicines?
VAS2 How optimal do you feel your medicines are for you? Major comprehension problem identified
11(100%) revealed significant comprehension problems owing to the word ‘optimal’. Arose
from technical nature of the word ‘optimal’
VAS 3  Overall, how much of a burden do you feel your medicines are  No major comprehension problem identified

to you?

1(9%) perceived it as irrelevant “1 don’t think medicines are a burden, they are there for a
reason’ P10

Table 5-3 Item-by-item analysis of potential comprehension problems in the interim instrument (LMQ-2.1)
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5.3.4.1 Potentially problematic items, and revisions
Potentially problematic items, items with major comprehension problems, and their
revisions, are discussed sequentially in the section below.

Item 22
Although most participants correctly interpreted item 22, 1 am concerned that | am
too dependent on my medicines’, as being reliant on medicines, a few others (n=3,
27%) misinterpreted the word ‘dependent’ to synonymously mean ‘addicted’. In the
context of medicine use, lay concerns about prescription medicine dependency or

21,81
tolerance are not uncommon.””

Even so, observation of interviewees’ non-verbal
expressions suggested that the words ‘too dependent’ had a negative connotation to
them. In fact, 82% (n=9) responded with a neutral, disagree, or strongly disagree on
item 22. Thus, the word ‘dependent’ was replaced with ‘reliant’ in the revised

guestionnaire.

Item 23
Despite no comprehension difficulties, item 23, 1 am unhappy with the extent to which
my medicines interact with alcohol’, attracted diverging comments. At least half (55%,
n=6) of all participants were concerned about the word ‘unhappy’, and suggested
replacing it with words such as ‘concerned, worried, or anxious’. For instance, a
participant stressed that:

‘...it’s not so much ‘unhappy’...coz this would mean | am an alcoholic...] am
concerned or | am anxious or | am worried. ‘Unhappy’ denotes that | have
alcoholic habits, and people may not like that question because it is making you
think about alcoholic habits, and this is not what it’s about? This is not an
alcoholics' questionnaire, it’s about medicines and their relationship with
alcohol...’P3.

Even so, observation of the reading patterns of most participants indicated that many

participants paid little attention to the middle text of item 23, “...with the extent to

which...”, and subsequently the statement was rephrased to ‘/ am concerned that my

medicines interact with alcohol.’
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Item 25
Although most participants had a clear understanding of item 25, ‘My medicines
interfere with my social activities’, they mostly referred to individual leisure activities
such as running, walking, gardening, as well as social activities like going to the pub
with some friends. Consequently, the statement was reworded to ‘My medicines
interfere with my social or leisure activities’.

Item 30
A few (18%, n=2) participants perceived comprehension problems with item 30, ‘/ can
adapt my medicine-taking to my lifestyle’. One participant felt the word ‘adapt’ was
difficult in spite of having a general understanding of the entire statement: ‘adapt,
that’s a difficult word, change perhaps...’P5. Another participant failed to make sense
of the entire statement: “... I really don’t understand that one, | will put neutral on that
one...’P7. As a result, the statement was reworded slightly to ‘/ can adapt using my
medicines to fit my lifestyle.”

Items 13 and 33

The two statements about doctor and pharmacist communication about medicines,
with similar endings in item phrasing, (“...tells me enough’), were perceived as
repetitious and elaborated upon by some participants. While referring to item 13, ‘My
pharmacist tells me enough about my medicines’, a participant exclaims:

‘My pharmacist tells me enough, If | ask...| understand the question, | don’t
think pharmacist often tell, they just dispense unless you ask...but it’s clear. If
you ask, they will tell you, but if you don’t ask, they will just give you the drug,
and often it is the assistant’P4.

As a result, items 13 and 33 were rephrased to reflect patient autonomy over
acquiring medicine information: ‘/ get enough information about my medicines from
my pharmacist’ and ‘I get enough information about my medicines from my doctor’

respectively.
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Item 38 — my holidays and my medicines

Responses to item 38, ‘The medicines | use have an adverse effect on the holidays | can
take’, suggested potential interpretation problems. Nearly half (45%, n=5) interpreted
the statement to mean medicines prevent taking holidays:
‘..l don’t know what you have to be taking for you to say | can't go on holiday,
because of what | am taking’ P8.
Other participants commonly talked of ‘planning holidays’ while responding to this
statement. To demonstrate this, a few participants articulated that:
‘...it doesn’t stop my holidays, it affects it, like planning how to go through

customs with medicines’ P10

‘...you can always get about things, can’t you? Unless you have to take oxygen
cylinders with you.... [which] make it difficult to plan holidays, perhaps.’ P5

Other participants worried about getting enough supplies before going on holidays,
and suggested rephrasing the statement to ‘...my medicine may interfere with my
holiday plan...the question needs to be changed.” P4. Still within item 38, the phrase
‘adverse effect’ also attracted a few concerns:

‘I think people would take it [adverse effect] as they can't go, possibly you

would want to know whether it means you can go on holiday or not?’ P6

‘...adverse effect could mean side effect...” P4.

Subsequently, item 38 was rephrased to ‘The medicines | use make it difficult to plan
holidays’.

Item 39
Although no comprehension problems were detected while responding to item 39, /

can change the times | take my medicines if | want to’, a few (n=3, 27%) participants
acknowledged similarities with item 17 (‘I can vary the dose of the medicines | take’)
and item 19 (‘I can choose whether or not to take my medicines’), which all relate to
perceived autonomy/control over medicines:
‘...number 39, isn’t that somewhere else or very similar to [ flips back to items
17 and 19], we have been talking about it, very similar’P6.
Indeed, a participant proposed merging these statements:

‘..., but it is linked to item 17, you could put that as ‘I can vary the dose and
times | take the medicines...”P3.
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Subsequently, minor changes were made to item 39 (‘] can change the times | take my

medicines if | want to’), with deletion of the ending “...if | want to’.

Item 40
Although item 40 (It is easy to keep my medicines routine’) was understood by all
participants, nearly half (n=4, 36%) perceived repetition or subtle differences with item
4 (‘Taking medicines is routine for me’). While trying to differentiate the two items, a
participant articulates that:

‘I think they are almost similar, aren’t they? Number 40 is asking if we find it
easy, and number 4 is asking whether it’s just routine, not whether it is easy.
With the routine it gets easy, don't you think?’P6.
Similarly, another participant mentioned that ‘It is [referring to item 40] roughly the
same kind of question [as item 4] | think...”P4 and when probed about possible item

deletion stresses that ‘...but | would keep it there’P4. Consequently, both statements

were retained in the questionnaire, to be explored in future statistical testing.

Item 45
While responding to item 45 (‘] understand what my doctor(s) tell me about my
medicines’), a few participants (n=3, 27%) perceived repetitiveness with the
aforementioned item 33 (“My doctor tells me enough about my medicines’):

“wow, that one again, that's popped up before, that one is doctor... we had a
doctor one...yeah 33 [flips back to previous page] you are being asked the same
question with a different angle to see if you are being consistent with your
answers...they [items 45 and 33] are saying the same thing’ P3

‘...it is similar to one question before, | think, there was one question about
my doctor tells me enough about my medicines [item 33], | saw there was a
question like this, any way | don’t think doctors tell people enough...” P4

Item 46
Similarly, two (18%) participants perceived repetitiveness among items in the
pharmacist-communication domain [items 13, 36, and 46]. For instance, while reading

item 46, a participant exclaimed “...same thing, but different angle!’P3
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ltem 47
Although generally comprehensible, a few participants perceived side-effect-related
statements 47 (‘The side effects | get from my medicines are bothersome’), 28 (‘The
side effects | get are worse than the problem for which | take medicines), and 29 (‘The
side effects | get from my medicines interfere with my day-to-day life (e.g. work,
housework, sleep’), to be repetitious or redundant. For instance, one participant was
hesitant to respond to statement 47 as he felt that it was related to items 28 and 29

citing that “....both statements are talking about the same thing, the side effects...’P1.

Similarly, while responding to item 29, some participants mentioned that ‘... a lot of
people would say what's the difference between [this one] and the one before [item 28]
coz if they [side effects] are really bad of course they are going to interfere with your
day to day life.’P6. The three side-effect-related items were retained for further
statistical testing.

ltem 51
Although no comprehension problems were detected from item 51 (‘The health
professionals providing my care know enough about me and my medicines’), two
participants perceived the term ‘health professionals’ as too general, and thus
proposed specification to doctors/pharmacist:

‘...the main health professionals that are more concerned about medicines, its
only doctors and pharmacists that are more concerned about my medicines not
any other...’P1

‘...i think it should be the doctor or the pharmacist e.g. My pharmacist/doctor
providing my care know enough about me and my medicines.’P4.

On the contrary, one participant asserted that the statement, with ‘health

professional’ wording, encompasses all others personnel involved in patient care:

‘that’s clear, but when you say healthcare professionals, who do you mean by
that? | think what comes to my mind is that a nurse comes to my home and
gives me my medicines, like if | was too ill, nurse advising me, like in hospital.’
P11.
With these views in mind, the original statement was retained.
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Item 55
Although generally understood, item 55 (‘The side effects | get from my medicines
adversely affect my well-being’) attracted diverse interpretations, with some
participants expressing difficulties understanding the term ‘wellbeing’.

‘.. I think wellbeing, how do you describe wellbeing, [hesitates], for me, it’s
more about my physical wellbeing, basically how i feel, coz | don’t understand
it, I am having difficulty understanding it.. May be quality of life, i am not sure
quality of life is understood by everybody’P4

Regardless, other participants spoke of physical, mental, and emotional wellbeing,

suggesting comprehension.

‘...wellbeing, what about ability to do certain tasks, rather than wellbeing,
[hesitates] it could be concentration that sort of thing, it’s more overall, more
generalised’ P5

‘... affecting your wellbeing is basically how you are coping day to day’P6

‘..just basically feeling below per, feeling flat, out of sorts” P10

Visual Analogue Scale 2 — the word ‘optimal’

Perhaps, the most problematic question encountered by all participants was the
second visual analogue scale (‘How optimal do you feel your medicines are for you?’),
which proved difficult to understand. The technical word ‘optimal’, originating from
the recent medicines optimisation agenda by the Royal Pharmaceutical Society, was

mostly unfamiliar and its intended meaning was not at all clear to most participants.

Diverse interpretations of ‘optimal’ included terms such as optional, optimum target,
satisfaction, or effective.

‘...that optimal, | was a bit spoofed on that, does it mean how ‘optional’ | can
take it, what does it mean in your eyes, | mean optimal, ...l didn’t quite know
what you mean by that, to be honest. Do you mean how good do you feel your
medicines are for you...?’P2

‘How optimal, that’s a good one. What do you mean by optimal? | don’t

know....it’s not clear, | am gonna put a question mark on this one, coz | don’t
know what it means’ P4

The statement was subsequently revised to ‘On balance, do you feel your medicines

are right for you?’, thus excluding the more technical word.
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5.3.4.2 Response options

Standard guidance124 recommends that item response options should: have adequate
instructions for use; be clear and ordered appropriately; reflect distinction among
response choices; and minimise floor or ceiling effects. In this study, most participants
did not have problems using the five-Likert type, ordinal, scale ranging from strongly
agree to strongly disagree. Some participants desired more spread out distribution of
response options. For instance, one participant felt that:

‘..there should be an extra box saying ‘sometimes’ [between neutral and
agree]...it’s not an everyday problem, but having a sometimes option could do.
PS.
Although the questionnaire asks for personal views, opinions or experiences, some

7’

participants referred to general opinions while responding to certain statements. For
instance, while responding to item 8 (‘1 worry about paying for my medicines), a
participant who did not pay for his prescription medicines, erroneously selected an
‘agree’ response upon referring to general opinion.

‘...l worry about paying for my medicines, yes very clear, but personally, it
doesn’t bother me in one way or the other. But for some people, if they are
paying for more than one medication...’P4

However, the use of ‘neutral opinion’, as the mid-point response option, was variable.
While some participants selected ‘neutral opinion’ when a statement was not
applicable to them (as stipulated in the general instructions), others selected ‘neutral’
mistakenly, and when they did not fully understand the statement: “... | really don’t

understand that one, | will put neutral on that one.” P7

5.3.4.3 Perceptions of concepts (constructs) measured the by LMQ

General probing was used to elicit perceptions of the concepts evaluated by the LMQ.
Most participants had a correct understanding of the instrument’s concepts/purpose.
One participant felt that the questionnaire was looking at the impact of medicines on
day-to-day life: “.. it’s just you want to know whether medicines are having an impact
on your daily life...” P3. A few others perceived the questionnaire as a measure of
positive experiences of medicine use, and patient satisfaction.

‘I think it [the LMQ)] is trying to get experience of medication and satisfaction
with medication, it is teasing out how people feel about medication, are they
happy with it, are they satisfied with healthcare professions... | don’t think this
questionnaire creates a bias, say it’s not negative...” P4
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Respondents were asked to give their opinions and understanding of ‘medicine
burden’ and whether the LMQ specifically assessed this concept. Although most
understood the word ‘burden’, as demonstrated by a participant:
“..I think burden, people may understand it. If you look at the word burden, it’s
a weight, it’s a load, it wasn’t there before...’P3
Others seemed to disagree with the rationale of the concept of medicine burden:
‘I don’t think medicines are a burden, they are there for a reason...” P10
Perceptions that the benefits of using medicines tend to outweigh negative

experiences have been cited in other questionnaire-evaluation studies.”

Another participant seemed to imply that the concept of medicine burden was a term
more applicable to pharmacy professionals.

‘I don’t have [medicine burden] gone up to O coz it’s no burden at all to me. | don’t
know if the medical profession will see any of this [concept], or whether it’s just
pharmacy who will get this information...” P8

5.3.4.4 General layout and format, length, and item-ordering.

Layout and format

Generally, most participants did not report problems with the layout or format of the
guestionnaire. For instance, while referring to the general layout a participant said,
‘...that’s okay, that’s how you would fill a questionnaire, that’s fine. It’s all self-
explanatory, it’s easy to understand, you got it all there, haven’t you?’ P2

Another participant commented that ‘on the whole, I think it’s quite good’ P6

Questionnaire length

Concerning the length of the questionnaire, a fair proportion of participants perceived
the questionnaire as lengthy.
“...it’s long, if you send it to people they will go, oh gosh...” P4

‘It’s clear to me, but might be a bit long. | think it might be a bit long for some
people, possibly...’P5

‘...number of questions, that’s a difficult one, | presume 10 basic ones that
would cover everything. May be just 10 things, [items], you don’t want to get
people fed up of reading all this, do you? You want them to respond to it, don’t
you?’ P2
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However, a few others had mixed feelings about the appropriate number of questions;
some acknowledged the need to balance questionnaire length with the content
coverage.

‘...actually I didn’t think it was too bad [in terms of length], you need it to be

that long so it gives you the picture that you want’ P9

‘I think the questions are enough. But you might get some comments like they
are a pain...but apart from that | think it’s okay’ P6
Questionnaire length was directly linked to item redundancy or repetitiveness, as a
commonly described problem. One participant stressed that ‘In there, there is a bit
that says almost the same thing’ P2, while another felt that ‘sometimes it feels like you
are going over the same thing’ P9.
Item-ordering
A participant responding to item 32 (‘I don’t mind paying for my medicines because |
need them’) in the intermixed version (LMQ-2.1-1) expressed a typical concern about
item ordering and grouping.
‘...isn’t that [item 32] really out of place, shouldn’t they be together with item 8
[l worry about paying for my medicines] they are exactly the same but worded
differently...” P10
Similarly, while responding to item 33 (‘My doctor tells me enough about my

medicines’), the same participant stressed that “...shouldn’t they be together [with

related items]? Those about doctor and those about pharmacist?’ P10

Not surprisingly, further probing about questionnaire formats indicated that most
participants preferred the grouped/labelled version (LMQ-2.1-GL) when compared to
the intermixed version (LMQ-2.1-1).

‘I would go with that one [the grouped and labelled] because it is guiding
people to what is coming next. If you are doing it on your own, something like
that [grouping and labelling] could be helpful. The heading tells me what to
expect, it’s about creating expectations...l think it’s like doing a presentation,
you set the agenda...its giving people an idea about where you are going with
the next question...”P4

‘that's good, it keeps your mind on that particular subject better. Grouping it all
together, holds it all together’ P5
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‘I think it’s better, coz it makes it clear, as to what’s expected, and to what the
questions actually mean ...if it was more spacious, | like the lay out of
this[grouped/labelled] better’ P6

‘.. think that's easier to understand [referring to grouped and labelled]’ P8
‘...it’s almost the same ones, yeah, | noticed they are grouped, this is probably
better. | would recommend this one [the grouped/labelled], it’s all quite clear’
P2
Some participants, on the other hand, could not immediately identify the differences
between the two questionnaire versions. For instance, one participant felt that ‘most

of the questions are the same, at the end of the day, it’s all the same’ P7, while another

admits that ‘1 didn’t see the heading, | was looking at the questions’ P5

Confidence in self-reporting

Although most participants showed confidence in using the self-reported
guestionnaire, assessed by direct observation, a few others expressed concerns about
their competency in assessing certain aspects of their medicine use experience. As an
example, a participant responding to item 5 (1 am satisfied with effectiveness of my
medicines) articulated:

‘neutral, because sometimes you don’t know whether they are effective, until
you go for a review, and they check your blood pressure, so you don’t
necessarily know.’P9

Similarly, while responding to item13 (‘my pharmacist tells me enough about my
medicines’) a participant wondered “...how do you know what is enough about

medicine?’ P3
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5.4 Discussion

In this chapter, | found that the vast majority of items in the LMQ instrument were
interpreted as intended, and the questionnaire was generally easy to use. Efforts were
made to detect and eliminate potential flaws in the LMQ. Common questionnaire
problems identified were: perceived repetitiveness/redundancy among items
(especially those within an individual or in similar domains), lengthy nature of the
guestionnaire, variability in use of response options, misinterpretation of items (and
specific words), and different perceptions of the overall concept measured by the
LMQ. Such issues, if left unattended, may affect responses to a questionnaire and its

validity.

Direct patient input in instrument development, and testing patient understanding, is
an essential process, which in addition contributes to evidence for content validity.***
Cognitive interviewing is a widely used qualitative technique for evaluating and
improving new instruments, including patient-reported questionnaires, to ensure
appropriate content and comprehension by the target population.®**¢>166.20!
Preliminary questionnaire validation, using a small number of participants, is a key
aspect and step towards comprehensive psychometric validation.?%?

Some of the questionnaire problems identified in this study, particularly ‘variation in
the interpretation of items’, have also been documented in other studies validating
medicine-related questionnaires.94 As discussed previously, some participants may not

always read instructions, and the presence of a researcher may also create an artificial

situation and affect how respondents answer questions.94

Perceived repetitiveness/redundancy among items was a commonly documented
issue. Previous criticisms of LMQ versions indicated a lack of items covering side
effects, cost, and social impact of medicines. To mitigate this, item generation included
more items, intentionally, to fill these domains; thus, cognitive interview would serve
as a means to sieve out irrelevant or unclear statements, in addition to future

quantitative testing.
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Despite diverse contributions from interviewees, it was reassuring that, except for a
few revisions to wording, not many substantial modifications to the LMQ were made,
and all items were retained. Nevertheless, the length of the LMQ instrument warrants
further item reduction and refinement, possibly in a further statistical factor analysis,

which could also help assess item redundancy.

Perhaps, another pertinent issue emerging from cognitive interview data relates to
different perceptions of constructs measured by the LMQ instrument. As described in
the results section, a few participants challenged the LMQ as a measure of ‘medicine
burden’, with one participant noting that ‘it’s not negative’ and a few others feeling it
considered positive experiences (or satisfaction) with medicine use. Similar conceptual
problems have been reported while evaluating a measure of ‘inherent burden of drug
treatment,””* where not all items were ‘actually perceived as burdensome by the
patients,” and ‘respondents were unwilling to admit medication problems when they
perceived no treatment alternatives.”** Perceptions that the benefits of using
medicines outweigh negative medicine-related experiences are commonly

d.2+108199 gafore conclusive decisions can be made, there is a need to

documente
explore, in further studies, the validity of the ‘medicine burden’ construct as a key
concept hypothesised to underlie the Living with Medicines Questionnaire.
Additional research may also check possible correlations with existing generic

measures, particularly those considering satisfaction with prescription medicines.’®®

Due to variability in the use of response options, particularly the ‘neutral opinion’ of
the 5-point Likert-type scale, there is need to explore opportunities for improvement
in this area. A possible solution could be to eliminate the specific instruction for using
this response option. The cover page of the questionnaire employed in the cognitive
interviews, suggested that ‘if a statement does not apply to you, please tick the box for
neutral opinion’. There are arguments against the use of neutral responses as
midpoints,?® and an earlier researcher stipulates that ‘there is no assurance
whatsoever that a subject [ or participant] choosing the middle scale position harbours
a neutral opinion. A subject's choice of the scale midpoint may result from: ignorance,

uncooperativeness, reading difficulty, reluctance to answer, or inapplicability.’203
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Earlier versions of the LMQ,, in which statements were rated as strongly agree, agree,
mostly agree, do not agree, and strongly disagree, also included a ‘does not apply’
option for selected statements, which was later removed in subsequent revisions
owing to challenges with data handling, factorability, and other analyses, a problem
reported in similar studies.’® Moreover, further revisions to the instrument introduced
the ‘neutral opinion’ response, as a replacement to ‘mostly agree’ that served as
midpoint option in earlier drafts of the instrument. Thus, with these considerations in
mind, the instructions to using a neutral opinion were deleted from the cover page, to
minimise confusion about the use of this response option. The visual analogue scales,
which also lacked clearly marked midpoints and subdivisions, need further attention to

minimise measurement problems for both end-users and researchers.

The order in which questions are asked may affect survey data, and the
selection/testing of appropriate item ordering during scale development is relevant.'?’
Item ordering was an issue arising from the cognitive interviews. In this study,
intermixed- and grouped/labelled- versions were tested qualitatively. The former
covered a sequence of items, which were arranged such that consecutive items related
to different domains, while the latter version included items clustered in meaningful

domains.

Choosing item ordering should consider the overall aim and purpose of the
guestionnaire. Intermixing items, haphazardly, may be more favourable when a
guestionnaire is intended to measure a psychological construct (such as medicine
burden), and is recommended for newly developed measures.’®* Nevertheless,
intermixing questions may cause confusion to respondents, affect motivation, and
cause response fatigue. Perceived repetitiveness of items, a problem encountered
during cognitive interviews, may also be explained by intermixed ordering of items as
participants perceived duplication among items belonging to the same domain. On the
other hand, thematic item grouping minimises confusion (and response burden),
encourages coherence in the flow of items, and eases cognitive demands related to
completing questionnaires since the contextual meaning of individual items is
considered.’® Krosnick and Presser (2010) suggest that item grouping reflects a more

‘realistic world settings’ where choices are usually made within context.?*®
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Nonetheless, there is mixed guidance with respect to item-ordering and its impact on

207,208 pacent empirical evidence is in favour of the

questionnaire properties.
intermixing of survey items to create measures that reflect true reliability values, as
item grouping tends to artificially inflate a measure’s internal reliability and is thus

204

regarded as unsuitable for new instruments.” " Thus, all subsequent studies employed

an intermixed version of the Living with Medicines Questionnaire.

Strengths and limitations

This study involved a substantial assessment of the face and content validity of a
revised version of the LMQ, with no further psychometric testing. Content validation
allows evaluation of concepts covered by the instrument from users’ perspectives, and
participants are able to assess the relevance of items to their treatment or
condition.?® A combination of techniques, comprising think-aloud and verbal probing,
were employed to elicit questionnaire-related issues, and to examine potential flaws
with questionnaire items. Nevertheless, there are methodological challenges with
respect to probing techniques (for instance choosing what to say/or not) during

165210 Although not documented, it was generally observed that

cognitive interviews.
participants frequently forgot to ‘think-aloud’, and were either reminded or probed to
get them to say something. As such, the verbal probing tended to dominate the

cognitive interviewing process, potentially biasing the findings.

Although the sample population involved in questionnaire evaluation was generally
balanced with respect to educational level and the number of medicines used, the
majority of participants were retirees, most of whom did not pay for their medicines.
However this reflects the reality of the English population, the majority of whom do
not pay prescription charges.32 Although it is possible that, given this, the large
majority of the sample population may have been unable to assess issues around cost-
related burden. Nonetheless, items in the cost domain were understandable and
perceived relevant to those not exempt from prescription charges. Similarly, this group
of participants mostly managed their own medicines independently- as is the case for
the large majority of patients. Again, it is likely that patients who may need support
with medicines use (e.g. those requiring carers) may assess the ‘practicalities’ issues in

the questionnaire differently.
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The version of the LMQ produced following these cognitive interviews provides a
baseline for further quantitative testing in a large sample of people using regular
prescription medicines, for any disease/condition. The cognitive interviewing process
requires varying levels of expertise and experience for interviewers. The primary
interviewer (BK) was a novice, however used pre-developed probes to guide the
interview. She also had prior knowledge about the concepts covered in the instrument,
and practiced interviewing skills beforehand, all of which may have smoothened the
cognitive interview process,165 and enhanced validity of the findings. The potentially
problematic items, which were elicited from the interviews, were resolved through

discussions with my supervisors, and revisions made to item wording.

5.5 Chapter summary

The LMQ-2 was revised to incorporate new dimensions, and minor changes to the
wording of individual statements were founded on patient-generated interview data,
the literature, and discussions with my supervisors. Cognitive interviewing techniques
contributed valuable information about face and content validity of the revised LMQ.
It enabled questionnaire problems to be identified and addressed, as a step towards
further instrument validation. Questionnaire properties, including acceptability, ease

of use and face validity were evaluated.
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Chapter 6 Formulating the LMQ-
3 and assessing its construct
validity

6.1 Introduction

As described in previous chapters, the original 60-item Living with Medicines
Questionnaire (LMQ-1) was designed to measure medicine burden. Following
preliminary item reduction, Chapter 4 presented a 42-item version questionnaire
(LMQ-2) with eight domains. However, this version lacked items about cost-related
burden of prescription medicines, impact of side effects, and the social impact of using
medicines, which are vital aspects of the patient’s medicine use experience. The LMQ-
2 was therefore further developed to include these relevant factors. Chapter 5
described the generation of a 58-item interim version of the questionnaire (LMQ-2.1),

and face/content validation of the LMQ-2.1 with people on long-term medicines.

Although an instrument may appear to measure what the developers intend it to
measure at face value, it is worth ascertaining its underlying constructs using
appropriate statistical methodology. Since the LMQ-2.1 was a product of several
revisions (content addition, rewording, or deletions), as described in Chapter 5, it was
deemed necessary to reinvestigate the dimensional structure of this interim version
(LMQ- 2.1), so as to formulate and confirm a final questionnaire (LMQ-3).

Construct validation of ‘relationships among items, domains, or concepts’*** is
indispensable for instruments undergoing development, as described in earlier
chapters. In Chapter 4, factor analysis was employed for item reduction and to explore
item groupings in earlier phases of LMQ development (LMQ-2). As described in the
methodology section (Chapter 3), factor analysis is widely used in instrument
validation and there are two common approaches: exploratory (EFA) or confirmatory

factor analysis (CFA).'88

In this chapter, EFA was initially used to explore the underlying
guestionnaire structure of LMQ-2.1, which generated hypotheses about item
groupings. EFA also facilitated item reduction to formulate the LMQ-3. As described
earlier, CFA explicitly tests and confirms a priori hypothesised associations among
questionnaire items and latent constructs (factors), and was used to evaluate the LMQ-

3.
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For this study, CFA was used to cross-validate the EFA-derived factor structure. As a
more advanced statistical technique, part of structural equation modelling (SEM), CFA
techniques are advantageous owing to their confirmatory approach to data analysis
rather than the exploratory and descriptive approaches employed in conventional
EFA.'®8 |t was also necessary to confirm the most appropriate representation of the
questionnaire’s (LMQ-3) dimensional structure. CFA can ascertain the ‘goodness of fit’
of a hypothesised model to sample data, and allows comparison of alternative
measurement models (factor-structures) to understand the ‘simplest’ explanation of

188 Revisions to the LMQ, described in Chapter 5,

guestionnaire dimensions.
superficially tested a visual analogue scale, a global item, designed to assess perceived
medicine burden. Although global items are thought to be ‘superordinate conceptually
and psychologically..’,*® they may not accurately assess specific dimensions of
medicine burden. Thus, a hierarchical CFA approach was also used to test the
hypothesis of whether (and to what extent) collectively all LMQ-3 domains relate to
medicine burden as an overarching construct. Medicine burden is hypothesised to be a

general factor underlying the LMQ-3.

Aims and objectives
This psychometric validation study aimed to ascertain construct validity by:
a) Condensing the 58-item questionnaire (LMQ-2.1) into a shorter instrument
(LMQ-3), and exploring its dimensionality using EFA.
b) Confirming the LMQ-3 dimensional structure by testing the EFA-derived model
and testing alternative measurement models using CFA.
The next subsections describe the methodological steps undertaken to fulfil the above

objectives.
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6.2 Methods
Ethics approval was granted by the Medway School of Pharmacy Ethics Committee

(See Appendix 8).

6.2.1 Study participants
Similar to previous studies, study participants were members of the general public

living in the UK, aged 18 years or over, and using at least one regular prescription
medicine for any disease/condition. Participants completed screening questions to

check their eligibility to participate in the study.

6.2.2 Instruments
Participants completed the LMQ-2.1, a 58-item variant of the Living with Medicines

Questionnaire. It also had a free-text open question and a section for participant
demographics. The LMQ-2.1 had three visual analogue scales (VAS), as described in
Chapter 5, one of which asked respondents to self-report their overall medicine
burden on a 10-cm scale; the anchors were 0 ‘for no burden at all’ and 10 for
‘extremely burdensome’. An electronic version of this questionnaire was designed

using Qualtrics©.

6.2.3 Study recruitment procedures
Data were gathered using an on-line survey accessible to UK residents. In this web-

based survey, recruitment of participants was conducted via: a) social media including
Twitter and Facebook posts through patient organisations, and b) via health websites.
With respect to social media, brief information about the study (and inclusion criteria)
was posted to promote the survey. Using specially-designed social-media webpages for
the LMQ project, the researcher (BK) posted a survey link on different social media
platforms between August and October 2015. Twitter was mostly used owing to the
large number of health- and patient- organisations already known to the LMQ project
(purposive sampling); many of these had participated in an earlier study described in
Chapter 4. To improve response rates, tweets were posted at different times of the
day, target patient groups were followed on their social media sites, and their posts
were liked to increase on-line visibility of the survey. Figure 6-1 shows a sample

recruitment text on Twitter.
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With respect to recruitment via health websites, permission to distribute the survey
link was initially sought from personnel in-charge, via email (Appendix 17), upon
provision of study information. Managers of health websites were asked to post an
invitation message and screening inclusion criteria on their websites or other media
(e.g. social media, electronic newsletters, or via email to their panellists), alongside an

anonymous survey link.

Out of 51 patient organisations contacted, 13(25.5%) agreed to take part in the study,
and directly promoted the survey to potential participants. Table 6-1 below shows

patient organisations that took part in this study.

Patient organisation

Backup Trust

Epilepsy Action

Epilepsy UK

UK Health forum

Lupus Patients Understanding & Support
ME Association UK

MS Trust

Patient Information Forum

O 00 N o u B~ W N

National Osteoporosis Centre

=
o

Stroke Association

=
=

Thyroid UK

=
N

The Hysterectomy Association

13  The ITP Support Association

Table 6-1 Patient organisations that participated in the LMQ-2.1 on-line survey

Notes; ME, Myalgic Encephalomyelitis (also known as chronic fatigue syndrome);
MS, Multiple Sclerosis; ITP, Imnmune thrombocytopenic purpura, a bleeding disorder.
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€ Home  § moments 4 Notifications ) Messages

TWEETS FOLLOWING FOLLOWERS

87 112 32

Tweets Tweets & replies
Living with Medicine .

@BurdenOfMeds . Living with Medicine @ BurdenOfMeds - 24 Sep 2015

Living with Medicine @ BurdenOfMeds - 16 Sep 2015

Last chance to take part in our anonymous research about people's
experiences with using medicines! Don't miss out!
msp.az1.qualtrics.com/SE/?SID=SV_3vH...

.y Living with Medicine @ BurdenOfMeds - 16 Sep 2015

’i Using regular medicines? Age 18+, in the UK? Share your views via
our anonymous platform today! msp.az1.qualtrics.com/SE/?
SID=SV_3vH... #NeValueUrOpinion

.y Living with Medicine @ BurdenOfveds - 16 Sep 2015

’i Are you 18+, living in the UK? Using medicines? Have a go at sharing
your views about your regular medicines here
msp.az1.qualtrics.com/SE/?SID=SV_3vH...

.y Living with Medicine @ BurdenOfMeds - 14 Sep 2015

’i Are you 18+, living in the UK? Share your thoughts and views about
your regular medicines today! msp.az1.qualtrics.com/SE/?
SID=SV_3vH... #YourViewsAreValued

Figure 6-1 Social media page (Twitter) for survey recruitment
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6.2.4 Data preparation

All data were assessed for the extent of missing responses. Participants with any
incomplete Liker-type item (of the 58-item LMQ-2.1) were deleted from the entire
dataset (listwise deletion of missing data), to maintain consistency of sample sizes for
factor analyses. The remaining sample was then split into two analytical subsamples,
by simple random sampling, to ensure unbiased distribution of participants and to use
the data resourcefully.52 The first subset was used in EFA, while the other subset was
used in CFA. As described in Chapter 3, items were scored on a 5-point scale (strongly
agree to strongly disagree), and reverse scoring of negatively-phrased items ensured
that higher scores reflected worse experiences of medicine use (higher medicine

burden).

Assessment of normal distribution of responses was aided by descriptive statistics
(means, skewness, and kurtosis). Multivariate normality in the CFA subset of data were
assessed by Mardia’s coefficient, which needs to be less than p (p+2) where p is the

number of items in the data set.”*!

Floor and ceiling effects (FCEs) were evaluated by
checking the percentage of respondents endorsing the first and last answer category

(strongly agree and strongly disagree) respectively.

6.2.5 Data analysis

6.2.5.1 EFA procedures

The rationale for using different EFA techniques was described in Chapter 3, alongside
general procedures for testing suitability of data for EFA. Restated here, EFA was used
in preliminary analyses to explore relationships among items and domains underlying
the LMQ-2.1. All 58 Likert-type items in the LMQ-2.1 were subjected to principal axis
factoring (PAF) in SPSS version 22. Oblique factor rotation (promax) was used since
Chapter 4 revealed inter-correlations among domains underlying the LMQ-2; similarly,
items in the LMQ-2.1 were also assumed to be inter-related. As noted earlier, the
LMQ-2.1 included a global scale on medicine burden. This was not used in the factor
analyses. Atkinson et al reports that global items, when combined with specific items
during EFA, may confound interrelationships among subordinate constructs, leading to
‘cross-loading of [the] global item across the more specific factors’.'® Thus, only Likert-

type items were used in EFA and CFA procedures.
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Sample size adequacy for EFA was examined via Kaiser-Meyer-Olkin Measure (KMO).
The adequacy of intervariable relationships (factorability), and absence of
multicollinearity were examined by Bartlett’s Test of Sphericity and Pearson’s

correlation matrix respectively.

To determine the appropriate number of factors underlying the EFA data, Kaiser’s
criterion (eigenvalues > 1), scree plots, and parallel analysis were employed. Kaiser’s
criterion demands that factors are retained only if their eigenvalues are > 1, an
eigenvalue being a number associated with each factor indicating the proportion of

variance in the items that can be accounted for by that factor.'®*!!

Interpretation of
the scree plot is subjective,182 thus parallel analysis was also used to confirm the

optimal number of factors (domains).

Statistical criteria for item reduction during EFA were: low communalities (<0.3), poor
loadings on the primary factor (< 0.3) and/or cross loading (>0.4) on two or more
factors. In addition, items loading on unstable (weak) factors, having fewer than 3

items per factor, were deleted.®’

In addition to statistical rules of thumb, qualitative scrutiny, and theoretical
understanding was used to check the relevance of items and factors in the resultant
factor solutions (or structures). Discussions were held with the supervision team to
agree on a final factor solution. To name the factors, marker items indicating the
strongest factor loadings were examined, and similarities with other items loading on
the same factor were examined to derive factor nomenclature. The internal

consistency (Cronbach’s a) of the LMQ-3 subscales was also examined.
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6.2.5.2 CFA procedures

Following item reduction to a final shorter instrument, the LMQ-3 was subjected to
CFA to confirm EFA-derived hypotheses regarding the questionnaire’s dimensional
structure. Particularly, CFA examined the extent to which the domains elucidated by
EFA techniques measured medicines burden as an overarching construct hypothesised
to underlie the LMQ-3. CFA was based on maximum likelihood estimation (ML) in
AMOS 22. The next subsections explore CFA methodological steps.

Model specifications

a) Path diagram and symbols used in CFA models

As a preliminary step in performing CFA, a path diagram, which visually displays a priori
specified relationships among variables, can be used to illustrate a questionnaire’s
dimensional structure.’**%

Various conventional symbols can be used in CFA path diagrams:183

[1] Circles or ellipses denote unobserved or latent variables (e.g. factors). In CFA,
measurement error is taken into consideration. Measurement error is associated with
items (also known as error terms), and with factors (referred to as residual terms).
Both error terms and residual terms are also unobserved variables, and thus
represented as circles or ellipses.'®?

[2] Squares or rectangles denote observed variables (i.e. items or questions that were
coded Q1 to Q58).

[3] Single-headed arrows denote the effect of one variable on another. They can be
used to represent factor loadings between items and factors; the effect of error terms
on specific items, or the effects of residual terms on factors.

[4] Double-headed arrows represent correlations (or covariance) between two

variables. See Figure 6-2 for an example of a path diagram.

b) Model parameters, parsimony principle & model identification

Parameters are categorised as free or fixed. A free parameter is estimated (calculated)
by the computer programme (AMQS). In CFA measurement models, parameters to
estimate include factor loadings, factor variances and covariances (correlations), and
error variances.™®® A fixed parameter is set equal to a constant number. For example,
the first factor loading for each factor can arbitrarily be set to 1 as a prerequisite to

estimating free parameters. This is known as scaling the factors, and is a precondition
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in CFA model estimation. It enables the computer programme to calculate factor

variances and factor correlations.*®®

When a previously ‘fixed parameter’ becomes a ‘free parameter’, then the model
becomes more complex as there are more parameters to estimate. The opposite is
also true. A model becomes simpler (or more parsimonious) when a free parameter
becomes a fixed parameter, as fewer relationships among variables need to be
explained. According to Kline (2011), ‘given two models with similar fit to the same
data, the simpler model is preferred, assuming the model is theoretically plausible’,*®®
and this is known as the principle of parsimony. Models with fewer parameters to

estimate are more parsimonious than those with more parameters to estimate.'®*'%®

Kline (2011) describes model complexity, which also relates to the total number of

d.'® The latter are limited by the how many ‘observations’

parameters to be estimate
are present for analysis. Different from sample size, the term ‘observations’, used in
the context of CFA, represents known pieces of information (e.g. total number of

183 Observations/sample

correlations in the data matrix), also called sample moments.
moments can be calculated as a function of the number of items in a data set:

n (n+1)/2. For instance, the total observations in a 41-item questionnaire is, 41(42)/2 =
861. For a model to be identified, or amenable to CFA, there should be more
observations than free parameters, and model degrees of freedom (df) should be
above zero;'® such models are said to be ‘identified’. Degrees of freedom are
equivalent to the differences between sample moments and the number of free

183

parameters, and reflect the extent of model fit.™> A model with df <0 cannot be

estimated (unidentified), while one with no degrees of freedom (df = 0) is just-

»183

identified, and does not ‘test any particular hypothesis’™" and is thus not of interest.
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Types of CFA models hypothesised and tested

Different types of CFA models were hypothesised and tested.

a) First-order model

A first-order model (factor structure) of the LMQ-3 was hypothesised and tested. First-
order factors are assumed to be at a single level, and there is one unidirectional path

18 This model (hereafter known as Model

from each factor to its corresponding items.
1) was derived from the EFA structure. In preliminary CFA models, each item is
hypothesised to load on only one factor, and zero loadings on all other factors are
assumed (i.e. no cross loadings). The first factor loadings were arbitrarily set to 1 to
assign a metric scale to each factor. Unlike items (observed variables) that have a scale
(of 1 to 5 for strongly agree to strongly disagree), factors are unobserved (latent)
variables and lack a natural scale. Similarly, measurement error terms associated with
each item, represented by small circles el to e41 (See Figure 6-2), had their path

coefficients set to 1 to estimate error variance, which is the variation in item scores not

explained by the factor.'®
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Figure 6-2 Hypothesised first order model for the LMQ-3 (Model 1)

Notes; Int = interferences with day-to-day life; Doct = patient-doctor relationships and communication
about medicines; Effec =lack of effectiveness; Conc = general concerns about medicines. Prac= Practical
difficulties; SideE = Side Effects; Cost =Cost-related burden; Auto = Lack of autonomy/control over
medicine
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b) Second-order factor model

The presence of at least three first-order factors with moderate intercorrelations (>
0.5) provides the basis for testing a higher order (or hierarchical) factor model.*®® A
second-order factor model was tested (hereafter known as Model 2). Unlike Model 1,
it has two unidirectional paths away from the items. A second-order factor is
measured indirectly through the first-order factors and their corresponding items.*®
In Model 2, the second-order factor was hypothesised to be one general, overarching,
factor (medicine burden), measured through the factors and items highlighted in
Model 1. Medicine burden was hypothesised to explain the variation among the LMQ-
3 domains. Standard criteria for testing hierarchical models were followed, including

180,183,188
S

having at least three first-order factors with at least three items per factor. ee

Figure 6-5 for an example of a second-order model.

Model evaluation
In addition to examining parameter estimates, particularly the sign and sizes of factor

loadings, overall fit of hypothesised models and the extent to which they fit the sample

data were evaluated using multiple goodness-of-fit indices. 8018

a) Chi-square statistic 3/
Chi-square statistic is an index of exact or absolute model fit that depicts similarity
between observed covariance matrix and reproduced (predicted) covariance matrix.

The latter matrix is predicted by the model, while the former matrix is derived from

183

sample data.”™ Unlike most traditional statistical tests, a non-significant chi-square

probability (p> 0.05) is desirable as an indicator of good-fit, and implies that the

reproduced covariance matrix is not significantly different from the observed

180

covariance matrix.” The chi-square statistic tests the exact-fit hypothesis that ‘there

are no discrepancies between the population covariances and those predicted by the
model’,*® and researchers are advised not to reject this hypothesis for p-values > 0.05.

Increasing chi-square values suggest ‘greater departure of the [reproduced]

covariance matrix from the observed covariance matrix’.*'? Regardless, the y”index is

largely criticised for being sensitive and/or dependent on sample size; XZ p-values are

163

often significant with big sample sizes (> 100)™"". Subsequently, XZ statistic tends to

over reject appropriately specified models and is, thus, seldom used as a sole index for

examining model fit, 173176180
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b) Relative chi-square

Relative chi-square (XZ /df), defined as a ratio of the chi-square value to degrees of

183

freedom, is also an indicator of model fit.”™ Similar to the previously described chi-

square statistic xz, relative chi-square index is also sensitive to sample size. Values less

than 2-3 indicate good model fit.**"**

¢) RMSEA

Standard guidelines support the use of other fit indices that are less sensitive to

sample size.}’®216:217

One such a statistic is the Root Mean Square Error of
Approximation (RMSEA) and its corresponding 90% confidence interval (Cl 90%). The
RMSEA statistic is ‘a measure of fit between the [observed covariance matrix and
predicted covariance matrix] adjusting for model complexity’.*®® RMSEA measures
unexplained variance (residual), which constitutes the differences between the

observed- and predicted covariance matrices.*®°

RMSEA values closer to 0 suggest
perfect fit, and cut-off values < 0.06 depict good fit.'8%188 RMSEA values above 0.10
indicate poor or mediocre fit.**

d) CFland TLI

The Comparative Fit Index (CFl) and Tucker-Lewis Index (TLI), which are incremental fit
indices, are also less sensitive to sample size and account for model complexity, and

176,188

thus are more reliable. CFl and TLI are conceptually similar and reflect the extent

to which a model fits over an alternative model in which all variable are uncorrelated

188

(known as the as the ‘null’ model).”™ CFl and TLI values range from 0 to 1, depicting no

fit to perfect fit respectively. Increasing CFl and/or TLI values indicate greater

176,183

improvement in model fit over alternative models. Minimum values indicative of

good or acceptable fit are > 0.90-0.95.216218219

Exploring sources of model misfit during CFA

During CFA, it is appropriate to test respecified or modified models, especially if a
priori hypothesised models are rejected.'®® To locate and correct potential causes of
misfit in Model 2 (Figure 6-5), and to identify parameter estimates contributing greatly
to model misfit, modification indices were examined. Modification indices (Mls) are
generated by the computer programme (AMOS) and show potential areas of

misspecification in models. According to Kline (2011), a modification index reflects ‘the
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amount by which the overall model chi-square statistic XZ would decrease if a
particular fixed-to-zero parameter were freely estimated’.*®

Misspecification of measurement errors may also impact on model fit. Usually CFA
models are hypothesised to have uncorrelated error terms and residual terms, which
were defined previously; i.e. their correlations are preliminarily fixed to zero.
Modification indices were used to reveal which correlations among error-terms
needed to be free or estimated to improve model fit. Similarly, model misfit can occur
due to misspecification of factor loadings. In CFA, items are preliminarily fixed to load
on only one factor (i.e. cross loadings on all other factors are fixed to zero).
Modification indices were also used to locate potential cross-loadings. When
interpreting modification indices, values reflect the amount by which a chi-square
value of the model would improve. The expected parameter change (epc) is an
approximation of the magnitude or difference in the estimate [from zero] for freely

estimated parameters.'®
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6.3 Results

6.3.1 Survey response rates and sample size

A total of 1223 participants accessed the on-line survey over a 3-month period, and
most indicated they lived in the UK (73.5%, n= 900), were 18 years or older (73.2%,
n=895), and used regular prescription medicines (72.6%, n= 888). After listwise
deletion of missing data, a total of 729 participants had fully completed Likert-type
items (approximately 59.6% response rate). However, some participants had missing
data on different demographic questions (See Table 6-2). Most participants accessed
the survey directly via social media, and health websites. Other participants accessed
the survey link indirectly via emails, health magazines, or newsletters promoted by
participating patient organisations. The dataset was divided into two subsets: EFA

subset (n=366) and the CFA subset (n=363).

6.3.2 Participant characteristics

Within the total remaining sample, participants were of age range 18 to 82 years
(mean (SD), 48.7 (11.6)). The majority were female (85.8%, n= 612). Most participants
(46.4%, n=329) had attained University level of education. Participants used four
medicines on average (median = 4, range 1-20). Characteristics of participants across

the EFA and CFA subsamples were broadly similar (See Table 6-2).
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Characteristics Total Sample EFA subset CFA subset
n (%) n (%) n (%)
Gender Female 612(85.8) 312 (86.7) 300(85.0)
Male 101(14.2)(n=713) 48 (13.3) (n=360) 53(15.0) (n=353)
Age bracket 18-29 51(7.2) 25(7.0) 26(7.3)
30-49 314(44.0) 155(43.2) 159(45.0)
50-64 290(40.7) 153(42.6) 137(38.7)
>65 58(8.1) (n=713) 26(7.2) (n=359) 32(9.0) (n=354)
Education level School 139(19.6) 73(20.5) 66(18.7)
Technical colleg/Appren® 179(25.2) 86(24.2) 93(26.3)
University 329(46.4) 161(45.2) 168(47.6)
Other oo 62(8.8) (n=709) 36(10.1) (n=356) 26(7.4)(n=353)
Employment status Employed 331(46.6) 163(45.8) 168(47.5)
Unemployed 84(11.8) 36(10.1) 48(13.5)
Retired 126(17.8) 67(18.8) 59(16.7)
Full-time student 20(2.8) 10(2.8) 10(2.8)
Other 149(21.0)(n=710) 80(22.5)(n=356) 69(19.5) (n=354)
Ethnicity White 684(95.9) 345(96.1) 339(95.8)
Asian/Asian British 6(0.8) 3(0.8) 3(0.8)
Mixed 7(1.0) 1(0.3) 6(1.7)
Black/African/Caribbean 4(0.6) 2(0.6) 2(0.6)
Other 12(1.7) (n=713) 8(2.2) (n=359) 4(1.1) (n=354)
Number of 1-4 432(60.5) 220(61.1) 212(59.9)
medicines 5-9 219(30.7) 107 (29.7) 112(31.6)
>10 63(8.8)(n=714) 33(9.2)(n=360) 30(8.5) (n=354)
Formulation used# Tablets/Capsules 692(94.9) 349(95.3) 343(94.5)
Any other formulation 317(43.5) (n=729) 151(41.2) (n=366) 166(45.7) (n=363)
Frequency of Once per day 329(45.1) 160 (43.7) 169 (46.5)
medicine uset
Twice per day 285(39.1) 151(41.2) 134(36.9)
Three times per day 149(20.4) 76(20.8) 73 (20.1)
> 3 times per day 120(16.5) 55(15.0) 65 (17.9)
Other times* 104(14.3) (n=729) 50(13.7) (n=366) 54(14.9) (n=363)
Assisted in using No- Independent 615(86.3) 306(85.2) 309(87.3)

medicines

Pays for
prescriptions

Yes- Has a carer:

98(13.7) (n=713)

53(14.8) (n=359)

45(12.7)(n=354)

Spouse/Partner 67(68.4) 34(64.2) 33(73.3)

Relative 10(10.2) 9(17.0) 1(2.2)

Support worker 7(7.1) 4(7.5) 3(6..7)

Friend 2 (2.0) 1(1.9) 1(2.2)

Other" 12(12.3) (n=98) 5(9.4) (n=53) 7(15.6) (n=45)
No 493(69.0) 245 (68.1) 248(70.1)
Yes 221(31.0) (n=714) 115 (31.9)) (n=360) 106(29.9)(n=354)

Table 6-2 Characteristics of participants in the EFA and CFA subsamples

Notes; Technical colleg/Appren®, Technical college or apprenticeship;

oo includes diploma, certificates, college, and postgraduate qualifications
* includes medicines taken when necessary (PRN), different times of the week (e.g. 1-3 times a week),
fortnightly, monthly, every three months, every 5 years.
"included nurse, or multiple support from relatives, friends and carers
tParticipants could choose more than one response option, thus proportions are estimated for each of
the answer categories.
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6.3.3 Distribution of responses

Most responses to LMQ items were normally distributed (skewness values < 1); skew
values tending to zero indicate symmetric distribution. As shown in Table 6-3, only five
items had skewness and kurtosis values above one in absolute value. This may indicate
potential floor/ceiling effects for these variables, which were considered for item
reduction. One item, ‘Q4 -Taking medicines is routine for me’, had the highest ceiling
effect with 59.1% of all respondents endorsing ‘strongly agree’ as the top answer
category. Regardless, all items had skewness < 2 and kurtosis values < 7; values below

these cut-offs are not indicative of ‘substantial non-normality’ of data.'”’
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Item Mean Skewness Kurtosis FCEs
Q1-I find getting my prescriptions from the doctor difficult  3.743 -0.718 -0.494 4.5-31.3
Q2 - | find getting my medicines from the pharmacist 3.716 -0.662 -0.475 3.5-28.5
difficult.

Q3-I find the written instructions on how to use my 4.033 -1.230 1.277 3.0-34.5
medicines easy to understand*

Q4 -Taking medicines is routine for me.* 4.492 -1.825 4475 0.7-59.14%
Q5 - | am satisfied with the effectiveness of my medicines  3.448 -0.391 -0.683 4.0-15.6
Q6- | am comfortable with the times | should take my 4.175 -1.122 1.859 0.2-33.3
medicines.*

Q7-1 worry about paying for my medicines 3.500 -0.410 -0.857 9.2-28.5
Q8- If | forgot to take my medicines, it would worry me. 2.560 0.380 -0.903 18.6-4.5
Q9-l worry that | have to take several medicines at the 3.197 -0.080 -0.885 6.9-13.9
same time.

Q10-I would like more say in the brands of medicines | use  2.626 0.319 -0.762  20.8-7.7
Q11-l trust the judgement of my doctor(s) in choosing 3.470 -0.493 -0.511 5.2-15.6
medicines for me.

Q12- ltis difficult to identify which medicine is which 3.874 -0.825 0.132 1.7-26.8
Q13-I get enough information about my medicines from 3.352 -0.374 -0.455 6.0-12.7
my pharmacist.

Q14-1 am concerned about possible damaging long term 2.153 0.907 0.045 32.3-4.0
effects of taking medicines.

Q15-I feel I need more information about my medicines. 2.902 -0.037 -0.989 13.4-6.9
Q16- | am concerned that | may forget to take my 3.003 -0.086 -1.133  10.2-7.7
medicines

Q17-1 can vary the dose of the medicines | take. 2.538 0.326 -1.181 23.6-4.2
Q18-I find opening the packaging of my medicines difficult. 3.598 -0.689 -0.666  7.4-26.1
Q19- My doctor(s) listen to my opinions about my 3.445 -0.606 -0.348 6.5-13.9
medicines.

Q20-1 can choose whether or not to take my medicines. 2.355 0.516 -1.094 35.5-5.2
Q21-1 am concerned that | am too reliant on my 2.951 0.140 -0.915 9.2-94
medicines.

Q22-My medicines interfere with my social or leisure 3.290 0.281 -1.066 8.2-16.9
activities.

Q23-My medicines prevent my condition getting worse. 3.653 -0.698 -0.225 4.7-21.6
Q24-1 am concerned that my medicines interact with 3.325 -0.304 -0.654 6.7-14.9
alcohol.

Q25-1 worry that my medicines may interact with each 2.844 0.154 -0.788 10.9-7.7
other

Q26-The side effects | get are sometimes worse than the 3.052 -0.081 -1.071 13.0-12.0
problem for which | take medicines.

Q 27-1 am concerned about experiencing side effects. 2.197 0.844 0.134  25.7-2.7
Q28-My doctor(s) take my concerns about side effects 3.249 -0.381 -0.446  6.2-9.2
seriously.

Q29-The side effects | get from my medicines interfere 2.861 0.206 -1.053 14-11
with my day-to-day life (e.g. work, housework).

Q 30-I have to put a lot of planning and thought into taking 3.235 -0.216 -1.012 6.8-12.9
my medicines.

Q31-1 don’t mind paying for my medicines because | need  2.735 -0.310 -0.459 17.5-2.0

them.

Table 6-3 Distribution of responses to the 58-item interim tool (LMQ-2.1)
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Item Mean Skewness Kurtosis FCEs
Q32-1 get enough information about my medicines from 3.180 -0.287 -0.814 6.8-7.8
my doctor(s).

Q33 -My medicines live up to my expectations. 3.175 -0.311 -0.546 7.1-7.1
Q34-I can adapt using my medicines to fit my lifestyle. 3.033 -0.195 -0.774 9.1-6.1
Q35-1 am not confident speaking to my doctor(s) about my 3.686 -0.779 -0.355 6.1-25.3
medicines.

Q36- | am not confident speaking to my pharmacist(s) 3.844 -0.888 0.139 2.6-27.6
about my medicines

Q37-1 am concerned that my medicines affect what | can 3.342 -0.297 -0.882 6.6-17.1
eat or drink.

Q38-The medicines | use make it difficult to plan holidays. 3.691 -0.841 0.18 5.4-22.2
Q39-I can vary the times | take my medicines. 2.680 0.191 -1.067 14.3-3.6
Q40-It is easy to keep to my medicines routine. 3.792 -0.773 0.092 0.5-18.4
Q41-Changes in daily routine causes problems with my 2.921 0.145 -1.052 7.0-7.0
medicines.

Q42-Taking medicines affects my driving. 3.500 -0.516 -0.478 7.8-21.3
Q43-I find using my medicines difficult. 3.948 -0.747 0.587 0.5-23.9
Q 44-| accept that | have to take medicines long term* 4.169 -1.495 2.549  2.6-39.7
Q45-1 understand what my doctor(s) tell me about my 4.003 -1.205 2.406 1.6-23.7
medicines.*

Q46-The side effects | get from my medicines are 2.713 0.232 -0.932 17.4-74
bothersome.

Q47-1 sometimes have to choose between buying basic 4.027 -0.745 -0.285 1.3-43.0
essentials or medicines.

Q48-1 understand what my pharmacist(s) tell me about my 3.964 -0.861 1.259 1.1-24.0
medicines.

Q49--1 have to pay more than | can afford for my 3.628 -0.364 -0.495 4.3-28.7
medicines.

Q50-The health professionals providing my care know 3.123 -0.191 -1.024 10.7-11.8
enough about me and my medicines.

Q51-Taking medicines causes me problems with daily tasks  3.298 -0.291 -0.991 7.8-16.3
(such as work, housework).

Q52-My medicines allow me to live my life as | want to. 3.175 -0.118 -0.981 7.5-13.1
Q53-My medicines interfere with my social relationships. 3.489 -0.543 -0.686  6.2-19.0
Q54-My medicines interfere with my sexual life. 3.232 -0.251 -0.943 9.5-15.7
Q 55 -The side effects | get from my medicines adversely 3.063 0.002 -1.018 9.5-13.0
affect my well-being.

Q 56-My medicines are working. 3.650 -0.765 0.278 4.1-17.6
Q57-The side effects are worth it for the benefits | get 3.344 -0.374 0.246  4.6-9.8
from my medicines.

Q 58-My life revolves around using my medicines. 3.380 -0.370 -0.874 6.8-17.3

Table 6-3 Distribution of responses to the 58-item interim tool (LMQ-2.1)

Notes; FCEs, Floor and Ceiling Effects; *Items represent those with skewness and kurtosis values above

one.  ltem with highest ceiling effect.
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6.3.4 EFA findings

The EFA sample size (n=366), of approximately six participants per item, met the
minimum recommendations®’**® for analysing the 58-item preliminary pool. With a
KMO value of 0.902 (acceptable values > 0.5), the sample size was ‘marvellous’?** for
EFA analyses. Bartlett’s Test of Sphericity was significant (Chi-Square = 10585.7,
df=1653; p< 0.001), suggesting that data were factorable with adequate inter-variable

correlations.?!

Examining the Pearson’s correlation matrix revealed correlations in the
range of 0.001 to 0.776, with only few correlations below 0.3. Inter-item correlations
above 0.3 indicate ‘enough commonality to justify the presence of underlying
factors’.”*! On the other hand, there was no evidence of multi-collinearity (or
redundancy) among items since all inter-variable correlations were below 0.8; very
highly correlated items can pose difficulties in ascertaining each item’s unique

contribution to its corresponding factor.

The initial EFA solution resulted into 13 factors with eigenvalues > 1, which explained
63.4% of the total variance among all items. Inspection of the scree plot revealed a
sudden break in the curve (inflexion point) between factors 7 and 9 suggesting

retention of 8 factors (see Figure 6-3).

[ Point of inflexion at 8" factor ]

3

Eigenvalue
[=7]
|

2
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Factor Number

Figure 6-3 Scree plot estimating the number of factors to retain in the LMQ-2.1
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To further ascertain the optimal number of factors, parallel analysis revealed seven
factors meeting statistical inclusion criteria (See Table 6-4). With more iterations in
EFA, factor solutions with 7 to 13 factors were further investigated. The eight-factor

solution was most stable and interpretable (See Table 6-6).

Factor Observed Criterion Decision
eigenvalues eigenvalues*

1 13.838 1.8815 Accept

2 4,731 1.7979 Accept

3 2.834 1.7380 Accept

4 2.494 1.6846 Accept

5 1.997 1.6382 Accept

6 1.800 1.5950 Accept

7 1.739 1.5553 Accept

8 1.370 1.5172 Investigate
9 1.317 1.4819 Investigate
10 1.298 1.4478 Investigate
11 1.218 1.4161 Investigate
12 1.115 1.3842 Investigate
13 1.048 1.3541 Investigate

Table 6-4 Comparison of eigenvalues using parallel analysis (LMQ-2.1)

Notes; * Predicted eigenvalues generated, randomly, in 1000 replications/ simulations for a dataset with
58 variables, and sample size of 366 using Monte Carlo PCA for Parallel Analysis171
®Only 13 of 58 possible factors are shown in the table.
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Item reduction
Seventeen (n=17) items were deleted from the preliminary 58-item pool (See Table 6-

5), leaving a 41-item questionnaire. All item reduction was informed by the statistical

inclusion criteria, and qualitative meanings of individual items discussed through

professional judgement with the help of the supervision team, as described in the

methods section. This meant that items were retained if they had adequate factor

loadings (> 0.3), and did not cross load highly on other factors (>0.4). In addition, every

stable factor required at least 3 items.

Item Reason for
deletion
1. |find the written instructions on how to use my medicines easy to LC,PL
understand
2. Taking medicines is routine for me LC, PL,HCE
3. If | forgot to take my medicines, it would worry me PL
4. Itis difficult to identify which medicine is which LC, PL
5. I get enough information about my medicines from my pharmacist LC, PL
6. |find opening the packaging of my medicines difficult LC, PL
7. lam concerned about experiencing side effects CL*
8. Idon’t mind paying for my medicines because | need them LC, PL
9. | can adapt using my medicines to fit my lifestyle PL
10. | am not confident speaking to my doctor about my medicines UF
11. | am not confident speaking to my pharmacist about my medicines UF
12. l1am concerned that my medicines affect what | can eat or drink PL
13. The medicines | use make it difficult to plan holidays PL, CL**
14. Changes in daily routine causes problems with my medicines PL
15. | accept that | have to take medicines long term LC
16. | understand what my doctors tell me about my medicines UF
17. I understand what my pharmacists tell me about my medicines UF

Table 6-5 Items deleted from the 58-item interim tool (LMQ-2.1)

Notes; LC=Low communality; PL=Poor loadings; HCE=highest ceiling effect; CL=cross loading; UF= loaded
on an unstable factor with only two items. *This item cross-loaded significantly on two factors: ‘side
effects’ and ‘concerns’. **This item cross-loaded significantly on two factors: ‘interferences with day-to-
day life’ and ‘practical difficulties’

EFA-derived factor solution

The resultant 41-item eight-factor solution was conceptually interpretable. Factors 1
to 8 were taken to mean: interferences with day-to-day life (6 items), patient-doctor
relationships and communication about medicines (5 items); lack of effectiveness (6
items); general concerns about medicines (7 items); side effects (4 items); practical

difficulties (7 items); cost-related burden (3 items); and lack of autonomy/control of

medicine use (3 items) (See Table 6-6).
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Items Factor
Int Doct Effec Conc SideE  Prac Cost Auto

My medicines interfere with my social relationships. 892 060 009 121 002 -.001 062 018
My medicines interfere with my social or leisure activities. 779 078 -022 139 015 052 - 079 000
Taking medicines affects my driving. 690 045 064 030 034 039 -002 - 023
Taking medicines causes me problems with daily tasks (such as work, 644 025 052 -112 319 2105 066 014
housework, hobbies).

My medicines interfere with my sexual life. 643 036 006 -.036 056 011 088 - 023
My life revolves around using my medicines. 480 034 -078 089 102 066 052 023
My doctor(s) listen to my opinions about my medicines. 032 810 051 - 018 028 048 - 042 047
My doctor(s) take my concerns about side effects seriously. 059 794 015 061 -009 066 042 -002
| get enough information about my medicines from my doctor(s). 049 761 000 094  -033 025 -014 043
The health professionals providing my care know enough about me and my 001 612 133 044 051 085 -.048 033
medicines.

| trust the judgement of my doctor(s) in choosing medicines for me. 001 556 152 027 007 137 -031 -085
My medicines are working. _142  -026  .882 -004 072 -007  .067  .083
My medicines live up to my expectations. 043 062 711 084 066 057 040 064
| am satisfied with the effectiveness of my medicines. -026 061 719 054 078 032  -071  -018
The side effects are worth it for the benefits | get from my medicines. 151 173 601 046 -077  -295 062 040
My medicines prevent my condition getting worse. 247 044 523 -144 -142 160 -046 134
My medicines allow me to live my life as | want to. 345 106 595 017 - 084 023 -087 -007
I am concerned about possible damaging long term effects of taking medicines. 086 008 020 648 270 035 067 076
| worry that my medicines may interact with each other. _004  -073 128 639 165 061 -018 003
| am concerned that | am too reliant on my medicines. 167 043 -028 635 173 099 037 096
I worry that | have to take several medicines at the same time. _056  -.091 061 550  -003 135 126 091

Table 6-6 The final 41-item, EFA-derived, 8-factor solution of the Living with Medicines Questionnaire version 3 (LMQ-3)

(Table 6-6 continued on next page)
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Items Factor
Int Doct Effec Conc SideE  Prac Cost Auto

| am concerned that my medicines interact with alcohol. 339 -069 -015 505 -171  -.169 060 158

-.014 .252 .036 .544 .058 -.010 .022 .016
-.196 .200 -.081 A47 134 .005 .076 -.009

| feel I need more information about my medicines.

I would like more say in the brands of medicines | use.

The side effects | get from my medicines are bothersome. 131 099 072 054 812 063 027 024

The side effects | get from my medicines interfere with my day-to-day life 355 -023 014 -026 687 -072 031 009
(e.g. work, housework, sleep).

The side effects | get are sometimes worse than the problem for which |
take medicines.

The side effects | get from my medicines adversely affect my well-being.

.051 .029 .078 .030 .647 .016 -.042 .007

.346 .019 .020 .016 .612 -.040 -.028 .013

| find getting my prescriptions from the doctor difficult. -093 225 -110 -.148 089 734 060 061

.044 -.079 174 -.065 -.024 .631 -.009 -.018
| find getting my medicines from the pharmacist difficult. 017 090  -111 033 -.041 616 090 023

It is easy to keep to my medicines routine.

| am comfortable with the times | should take my medicines. -048  -093 393 024 -024 398 031 010

I have to put a lot of planning and thought into taking my medicines. 295  -092 -116 169 145 464 036 000
I am concerned that | may forget to take my medicines. 170 -.139 -.056 .343 -.162 421 -.139 172
| find using my medicines difficult. 311 -.020 028 102 086 410 -021 -102
I have to pay more than | can afford for my medicines. 081 -.039 029 028  -.062 004 838 032
I sometimes have to choose between buying basic essentials or medicines. 130 002 109  -.057 016 013 704 -.050
| worry about paying for my medicines. 071 -021 -102 165 -026 132 679 004
| can choose whether or not to take my medicines. 051 -.036 005 000 -012 -029 -020 732
| can vary the dose of the medicines | take. -102 008 086  -.179 089 035 033 668
| can vary the times | take my medicines. 050 058 000 051 -.021 085  -.018 628

Table 6-6 The final 41-item, EFA-derived, 8-factor solution of the Living with Medicines Questionnaire version 3 (LMQ-3)

Notes; Int = interferences with day-to-day life; Doct = patient-doctor relationships and communication about medicines; Effec = lack of effectiveness; Conc =
general concerns about medicines.Prac= practical difficulties; SideE = Side Effects; Cost =Cost-related burden;
Auto = Lack of autonomy/control over medicine use.
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6.3.5 CFA findings

The CFA subset of data (n=363) was also adequate in size, and multivariate normality

was judged acceptable by Mardia’s coefficient (171.618, critical ratio= 27.532).

6.3.5.1 Estimates for the first-order model
The first-order model had 110 free parameters to be estimated: 33 factor loadings, 8
factor variances, 28 factor correlations, 41 error variances. This model has 751 degrees

of freedom, and was plausible or agreeable to estimation.

Examination of standardised factor solutions revealed all factor loadings and
correlations to be of reasonable sizes. As shown in Figure 6-4, first-order factor
loadings were in the range of 0.396 to 0.891 and were statistically significant (p
<0.001) for all items. CFA confirmed inter-correlations among factors underlying the
LMQ-3, although ‘ lack of autonomy’ was least well correlated with other factors. The
strongest relationship was between the factors ‘side effects’ and ‘interferences with
day-to-day life’ (r=0.81). Domains relating to patient-doctor relationships,
communication about medicines, and lack of effectiveness were also strongly

correlated (Figure 6-4).
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Figure 6-4 First-order model estimates (Model 1)

Notes; Standardised path estimates are shown. The numbers in blue(between curved arrows) represent
correlations among the eight factors; the numbers in the left column (starting at 0.891) clarify item
loadings; these are the numbers between factors and the items rounded to 2 decimal points.
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6.3.5.2 Estimates for the second-order model

In the hypothesised second-order model, all factor loadings were in the range of 0.39
to 0.89 and statistically significant (p<0.001) except for ‘autonomy’, that did not load
significantly on medicine burden (- 0.09, p= 0.224). The ‘interferences’ domain loaded
most strongly on medicine burden (0.88), followed by ‘side-effects’ (0.85), and ‘general

concerns’ (0.81) (Figure 6-5).
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Notes; Standardised path estimates are shown; Int = interferences with day-to-day life; Relat = patient-
doctor relationships and communication about medicines; Effec = lack of effectiveness; Conc = general
concerns about medicines; Prac= practical difficulties; SideE = Side Effects; Cost =Cost-related burden;

Auto = Lack of autonomy/control over medicine use; el to e41 represent errors for each item; el to eA
represent residuals for each domain.
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6.3.5.3 Comparison of model fit indices for the first- and second-order models

In terms of model fit, the chi-square y” probability value was significant (p <0.001) for
both models 1 and 2, inferring that neither model fitted the data exactly. As previously
described, chi-square xz tests are sensitive to sample size and alternative fit indices
were used to assess model fit. Although relative chi-square values (xz /df <3) and
RMSEA coefficients (< 0.06) depicted adequate model fit for both models, CFI/TLI
values were slightly below the target of > 0.90. Therefore, statistically and strictly
speaking, both the first- and second-order models, hypothesised a priori, did not attain

‘good’ fit to the sample data. Table 6-7 compares model fit indices across all models

tested.
Model x df  pvalue  y’/df  TU CFI RMSEA (90% CI)  AIC
(target (target  (target (target  target (< 0.06)
p>0.05)  <3) >0.90) >0.90)
Model 1 1471.151 751 <0.001 1.959 0.881 0.891 0.051 1691.151
(first-order) (0.048 -0.055)
Model 2 1606.344 771 <0.001 2.083 0.866 0.874 0.055 1786.344
(second-order) (0.051-0.058)
Model 3 1288.357 765 <0.001 1.684 0.915 0.921 0.043 1480.357
(revised (0.039- 0.048)

second-order)

Table 6-7 Comparison of fit indices for all models tested in CFA (LMQ-3)

Notes; XZ = Chi square statistic, df= degrees of freedom, XZ /df= relative chi-square, TLI= Tucker Lewis
Index; CFI= Comparative fit index; AIC- Akaike’s Information Criteria

From Table 6-7, it is clear that Model 1 and Model 2 had close model fit to the data.
However, the second-order model (Model 2) had fewer parameters (n=90) to estimate
when compared to the first-order model (n=110). As previously described in the
methods section, the principle of parsimony proposes that given two models with
relatively similar fit, the simpler model (that is one with fewer parameters to estimate)
is preferable, as long as it is conceptually plausible. Thus, the second-order factor
model was adopted as the simpler model explaining inter-relationships among the 41
items and 8 domains in the LMQ-3 under an overarching general factor (medicine

burden).
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6.3.5.4 Testing a revised second-order model —Model 3

To improve fit of the simpler model, further modifications were made to the second-
order model, deriving Model 3. Model fit indices for the latter are included in Table 6-
8. This revised second-order model (Figure 6-6) revealed relatively better model fit
indices with CFl and TLI values above 0.9, indicating acceptable fit for this somewhat

complex model.}’*%12
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Figure 6-6 Revised second-order model estimates (Model 3)

Notes; Standardised path estimates are shown; Interferences = interferences with day-to-day life; HCPs=
Healthcare professionals; Effectiveness = lack of effectiveness; Concerns = General concerns about
medicines; Cost =Cost-related burden; Autonomy = Lack of autonomy/control over medicines. Curved
arrows on the left = error terms allowed to correlate for the pairs of items.
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6.3.5.5 Explaining modifications in Model 3

Figure 6-6 shows that there were three modifications in Model 3 .i.e. three pairs of
correlated error terms for item pairs loading in ‘concerns’, ‘practicalities’ and
‘communication/relationship’ domains. As described in the methods section, these
modifications were guided by their large modification indices (Ml > 20) generated by
the computer programme (see Table 6-8). Allowing correlations among error terms
enabled understanding relationships among closely related items. For instance, the
correlation between error terms corresponding to two items in the ‘practicalities’
domain (0.52), ‘I find getting my prescriptions from the doctor difficult’ and ‘I find
getting my medicines from the pharmacist difficult’, was strongest and reflects that the
two items measure something in common besides that reflected by their respective
domain. All model modifications were informed by empirical data, substantive
reasoning, and professional judgement based on earlier qualitative work about the

meaning of items (See Chapter 5). Table 6-8 details other modifications in Model 3.

All but one item in Model 3 loaded adequately on their respective domains; ‘I feel |

need more information about my medicines’ cross-loaded almost equally on ‘patient-
doctor communication/relationships’ (factor loading = 0.35) and on ‘general concerns
about medicines’ (factor loading = 0.37). This item was initially hypothesised to relate

to the latter domain, following the preliminary EFA.
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Path Description Modification Expected
Index parameter
change

Ql <--> Q2 Correlation between error terms associated with two items, 92.890 0.502
loading on ‘practical difficulties’.
| find getting my prescriptions from the doctor difficult.
| find getting my medicines from the pharmacist difficult.

Q14 <--> Q20 Correlation between error terms associated with two items 29.228 0.162
loading on the ‘doctor/relationships’ domain.
My doctor(s) take my concerns about side effects seriously.
My doctor(s) listen to my opinions about my medicines.

Ql2 <> Q16 Correlation between error terms associated with two items 22.042 0.204

loading on ‘concerns’.

I am concerned about possible damaging long-term effects
of taking medicines.

I am concerned that | am too reliant on my medicines.

Table 6-8 Modifications in the revised second-order model (LMQ-3)

6.3.6 Internal consistency

Except for one subscale, ‘autonomy’, all LMQ-3 subscales had acceptable internal

consistency (Cronbach’s a coefficients > 0.7) as shown in Table 6-9.

Subscale (number of items) EFA subsample CFA subsample
Doctor (n=5) 0.870 0.860
Interferences (n=6) 0.865 0.863
Practicalities (n=7) 0.738 0.769
Effectiveness (n=6) 0.851 0.858
Concerns (n=7) 0.796 0.757
Cost (n=3) 0.801 0.806
Side effects (n=4) 0.901 0.879
Autonomy (n=3) 0.692 0.610

Table 6-9 Internal consistency (Cronbach alpha) for LMQ-3 subscales

Notes; Doctor = patient-doctor relationships and communication about medicines; Interferences =
interferences with day-to-day life; Practicalities= practical difficulties; Effectiveness = Lack of
effectiveness; Auto = Lack of autonomy/control over medicine; Concerns = General concerns about

medicines; Cost =Cost-related burden; Side effects = Side effect-related burden
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6.4 Discussion

This study aimed to formulate the LMQ-3 and ascertain its construct validity through
exploratory and confirmatory factor analyses. The LMQ-3 is a multidimensional scale,
as revealed by these standard, iterative, multi-step, analyses conducted using
responses from the adult general public in the UK using at least one prescription

medicine.

The revised second-order model (Model 3) attained the best model fit (CFI/TLI > 0.9),
when compared to all alternative models tested. Re-specified models tend to have
improved model fit since they are products of modifications, such as allowing
correlation of measurement error terms that reflected strong relationships among
items measuring a common attribute. Revisions to models, aimed at addressing poorly
fitting parameters, were data driven and conceptually justifiable. However, excessive
model modification aimed at attaining near-perfect fit to sample data is not

recommended to avoid model instability.180

In addition, some researchers, like Marsh
et al (2004), warn against dependence on restrictive ‘golden statistical rules’ for
evaluating model fit.>* For complex measurement models with multiple domains, and
items per subscale, such as that underlying the LMQ-3, ‘it is almost impossible to get
an [excellent] fit’ defined by higher cut-off values for CFl and TLI (2 0.95).219 Thereis a
need to balance demands for optimising model fit and attaining standard cut-off
values and ensuring adequate questionnaire content coverage, and interpretability of
the model. Therefore to minimise further model complexity and enhance parsimony

and model stability, Model 2 (Figure 6-5) was selected as the ‘simplest’ and most

interpretable representation of concepts underlying the LMQ-3.

The preferred LMQ-3 measurement model (Model 2) comprised 41 items, which were
best represented as one overarching construct, medicine burden, measured indirectly
by the eight inter-correlated, yet distinct, subscales: 1) interferences with day-to-day
life; 2)side-effect-related burden; 3) general concerns about medicines; 4) practical
difficulties; 5) lack of effectiveness; 6) patient-doctor relationships/ communication
problems; 7) cost-related burden; and 8) lack of autonomy/control over medicines use.
The first three subscales were the strongest measures/predictors of medicine burden,

followed by subscales 4-6 in decreasing strength respectively. Cost-related burden
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moderately explained medicine burden. The ‘autonomy’ domain was least associated

with medicine burden.

As described in the introductory chapters, patients’ experiences of living with
medicines are wide-ranging®® and as indicated previously, ‘interferences with day-to-
day life’ was the prime indicator of medicine burden. It covered specific issues such as
disruptions to daily tasks, social and leisure activities, social relationships, sexual life,
and the need to carefully plan medicine regimens to fit lifestyle. For people with
cognitive and or physical difficulties, exacerbated by aging and polypharmacy (or its
side effects), planning and performing ‘complex tasks dependent on cognition’ can be

220 Medicine use routines tend to be planned alongside usual

especially difficult.
activities of daily life (e.g. having meals, sleeping), and changes in daily routine could
also be disruptive to medicine use experiences. Nevertheless, an item intended to
measure the latter concept, ‘Changes in daily routine causes problems with my

medicines’, did not meet inclusion criteria and was excluded from the final item pool.

The side-effect dimension strongly explained medicine burden, and was closely
associated with the ‘interferences’ domain described above. The burden of side
effects, and their impact on physical, social, and emotional wellbeing, is well
documented.” Side effects were also strongly associated with concerns about
medicines in this study. Medicines are often perceived by the general public to be

21,81
81 Concerns about harm from

damaging and harmful, and to have long-term effects.
side effects are also related to perceived dependency from long-term use of

medicines.®!

Practical difficulties were significantly related to the ‘interference’ domain. The
practical difficulties subscale covered issues around access to prescriptions, obtaining
regular medicine supplies, identification of different medicines, and general use of
medicines. The burden of self-care, including of managing medicine routines and self-
administration of medicines, has been documented as a demanding activity.“&so’gs'89
Managing medicine routines can be time- and resource-demanding, with respect to
50,89

accessing medicines, learning how to use therapies, and/or monitoring regular use.

This may even be worsened by complex regimens (e.g. quantity and frequency of
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83,98

use), varied formulations or their packaging, and switching between generics and

100 Regardless, some of these concepts were not adequately captured in the

brands.
final LMQ-3 since three potentially relevant items were excluded due to poor
performance in the psychometric analyses: ‘I find the written instructions on how to
use my medicines easy to understand’; ‘It is difficult to identify which medicine is
which’; and ‘I find opening the packaging of my medicines difficult’. Regardless, the
LMQ-3 has an item hinting on patient autonomy to choose which brands of medicines
to use. Such a statement, ‘I would like more say in the brands of medicines | use’,
although clustered in the ‘general concerns’ domain, may indirectly reflect issues
around medicine formulations, packaging, or dosage regimen used by patients, and

need for brands/generics that minimise practical difficulties while enhancing the

medicine use experience.

In this study, negative experiences with effectiveness were also related to medicine
burden. Medicine-related benefits are often weighed against any associated burden
among patients who may deliberately ignore any inconveniences of medicine

195,198 Although many patients value the positive effects of medicines, including

use

relief of symptoms, control/managing illnesses, and prevention of illness-associated

morbidity or mortality as the prime rationale for using medicines, their expectations
115 - . . . . .

may not always be met.” Perceived inadequacies in desired outcomes may impact

negatively on individuals’ overall experiences of medicine use, and influence medicine-

. . . 2
related behaviour including non-adherence.”®®

Poor doctor-patient relationships and communication about medicines were also
significantly correlated with medicine burden. Interpersonal relationships and
information sharing by healthcare providers influences factors such as patient-provider

195221 \which in turn affects

partnerships and increased commitment to use medicines,
perceived effectiveness. Some of the items in the ‘doctor’ domain related to trust and
confidence in health professionals, as well as information sharing. Patient trust and
confidence is also associated with positive attitudes and experience with medicine use,
and attainment of treatment outcomes.*® Poor patient-provider relationships may

deter information sharing and could be burdensome to some individuals. Medicine-

information-related burden may also be exacerbated by poor consultation styles,
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conflicting information, patient understanding and the amount of information

provided.****%’

One of the differences between the 41-item final LMQ-3 and the LMQ-2 (reported in
Chapter 4) is the lack of a domain on ‘patient-pharmacist communication about
medicines’, the items for which did not meet the inclusion criteria in the present study.
This finding poses a specific challenge to pharmacists who have a professional
responsibility to support patients with medicines use through existing or new
pharmacy services. However as the ‘pharmacist’ domain did not factorise — it formed a
psychometrically unstable factor with fewer than three items loading in the final

measure, it was judged to be of low importance as a separate domain.

One potential reason for this is that patient-communication experiences, in terms of
medicine use, are explained mostly by doctor-communication and less by pharmacist-
communication. Many studies show that patients prefer to talk to doctors about
medicines than to pharmacists,?* even though pharmacists are more accessible.
Patient/public perceptions of the pharmacist’s role may complicate this issue, as
pharmacists are often perceived as busy and pharmacies lacking in facilities for
private/confidential consultations.’”® Moreover, increasingly many patients have
medicines delivered to their homes directly and have no interaction with a pharmacist.
None of the additional comments provided in the studies cited pharmacist interaction
as contributing to burden, or indeed other health professionals who may discuss
medicines with them. It is important to recognise that the LMQ was not developed as a

measure of satisfaction with pharmacists or their services.

Therefore, it could be argued that the lack of a ‘pharmacist communication” domain in
the final LMQ-3 was not detrimental. This is especially the case if pharmacists are to
take the lead in supporting patient evaluations of their own medicines. Patients are
more likely to give an accurate reflection of challenges with doctor-communication,
represented in the LMQ-3, than when reporting deficiencies with pharmacist-
communication to pharmacists themselves. Further work may establish the latter
proposition, as well as the impact of pharmacist-communication on medicine burden

levels among individual patients.
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A new addition to the LMQ-3 structure was the ‘cost’ subscale. Cost-related burden
was found to be moderately correlated with medicine burden. As described previously,
the financial burden associated with long-term prescription medicines can be a
demanding aspect of the medicine use experience, for not only chronically-ill patients

but also their family and social life,*®>1>%102104.224

Although only approximately a third
of patients paid for their prescription medicines in this study, the cost domain was
clearly associated with medicine burden. According to the Prescription Charges
Coalition, a group of patient-organisations advocating to ‘end unfair prescription
charges for people with long-term medical conditions’ in England, cost-related burden
is real and impacts on non-adherence, and other aspects of day-to-day life,
particularly affecting the younger population and those in lowest income

brackets.*”1%2

Perceived lack of autonomy over medicine use was a relatively weak indicator of
medicine burden compared to other domains in LMQ-3. Statistical analyses indicated
that decreasing autonomy to vary regimen dose or timing (or even stopping
medicines) was not significantly associated with medicine burden. This may suggest
that negative experiences with respect to the autonomy to change dosing schedules or
time are not necessarily burdensome in this sample of the public. Paradoxically,
experimental analyses to delete the ‘autonomy’ subscale from the hierarchical model
(Model 3) did not improve model fit significantly, and thus this dimension was
retained. Further studies are needed to cross-validate the relative importance of
perceived lack of autonomy in explaining medicine burden, and overall medicine use

experiences.

Regardless, inconvenient regimes can negatively impact on the medicine use

. . . . 22
experience, and lead to perceived loss of control over medicines use.”?%

Moreover,
gualitative studies indicate that patients who experience difficulties in ‘exerting
control over medicine routines specified by health professionals’®® may perceive more
medicine burden as inflexible schedules may interfere with day-to-day life. Practical
difficulties and autonomy subscales were also slightly correlated in this study. Some

patients may manipulate their medicine regimens, especially when they experience

unbearable burden,®® while others unable to cope may feel negative emotions about
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their medicines.”® For those able to adapt medicine regimes to fit in with their lifestyle,
they may perceive little or no medicine burden. Coping strategies may draw on family
and social support, health provider support, and personal strategies like information

seeking, record keeping, adjusting regimes, use of reminders, and pill organisers.%?**

Study strengths and limitations

All data were utilised resourcefully to suit the analyses performed. All factor analyses
were conducted on an adequate sample of survey responses from adults, using regular
medicines, recruited via the general public in the UK, although limited to web-based
survey methodology. Although the survey was accessed by a wider, geographically-
representative, population across the UK, it is likely that issues around prescription
costs and charges, currently applicable to England only, were irrelevant to the few
participants living elsewhere in the UK. The majority of respondents were females, and
the results may be representative of those with higher education levels and access to
the internet.

Poorly performing items were eliminated using psychometrically sound criteria, and
conceptual decisions guided by discussions with the supervisory team. Nevertheless,
item deletion may have led to loss of potentially relevant items. A factorially complex
item, ‘I feel | need more information about my medicines’, was retained in the final
LMQ-3. Streiner and Norman (2008) suggest that such an item cross loads comparably
well on two or more factors, and may pose measurement problems as it appears to
assess multiple constructs.'®’ Future work on the LMQ-3 may consider the specificity
of this item, as a possible candidate for item reduction when devising a shorter version
of the instrument. Nevertheless, further studies, described in Chapter 7 and 8, were

conducted to double check psychometric properties of all items.
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6.5 Chapter summary

This study set out to refine the LMQ-2.1 and assess the construct validity of a newer
and shorter version of the questionnaire (LMQ-3). The 41-item, 8-factor, modified
second-order measurement model (LMQ-3) revealed better model fit statistics, and
was most interpretable. Of the eight LMQ-3 subscales (interferences with day-to-day
life; side-effect-related burden; general concerns about medicines; practical
difficulties; lack of effectiveness; patient-doctor relationships/communication
problems; cost-related burden; and lack of autonomy/control over medicines use), the
first seven were adequately and significantly correlated with medicine burden, as the
hypothesised overarching construct purported to underlie the measure. All seven
subscales had acceptable internal consistency, and the ‘autonomy’ subscale was close

to attaining the target Cronbach’s alpha.

This chapter extends knowledge on the LMQ as a measure of medicine burden and
adds to the understanding of the best representation of its dimensions, and their
internal consistency. The findings also contribute to evidence of the questionnaire’s
measurement properties, particularly construct validity. Since there are no ‘gold-
standard’ measures of prescription medicine burden, future studies could explore how
the LMQ-3 and its subscales relate to other measures of medicine-related experiences.
Such studies can help to further validate the LMQ-3 and double check construct

validity. This is the subject of Chapter 7 of this thesis.
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Chapter 7 Criterion-related

validation of the LMQ-3
Acknowledgements
Data used in Chapter 7 was collected by myself (BK), with assistance from five
undergraduate students conducting their final-year research projects at the Medway
School of Pharmacy. BK sought ethics approval and research governance for all study
sites and co-ordinated all data collection. The students conducted part of the data
entry. All datasets were double-checked, cleaned and merged by BK, who conducted

the analysis and interpreted the results presented in this chapter.

7.1 Introduction

In the previous chapter, construct validity of the Living with Medicines Questionnaire
(LMQ-3) was assessed, confirming the internal structure of the instrument. Although
its overarching construct of medicine burden and eight subordinate domains were
illuminated, the preceding chapter also revealed the need for further construct
validation. Particularly, there was a need to cross-validate LMQ-3 concepts and how
they relate to other medicine-related attributes (such as treatment satisfaction), so as
to fully understand the constructs described in Chapter 6. It was necessary to conduct
further testing of the instrument’s psychometric properties (i.e. construct validity) to

help substantiate the nature of concepts underlying the LMQ-3.

Standard guidance defines criterion validity as ‘the extent to which the scores of [an]
instrument are related to a known gold standard measure of the same concept’.**
Criterion testing is a form of external validation, in which relationships with other
measures of the same construct are verified.??® However, the same guidance
acknowledges that ‘for most [instruments], criterion validity cannot be measured

because there is no gold standard’ measure of the same concept under

. . . 12
investigation.***
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In the absence of a ‘gold-standard’ measure of medicine burden, alternative measures
provide an option. Criterion-related validation can help explore the degree to which a
newly developed measure (e.g. the LMQ-3) relates to previously validated measures of

d.???% |n other words,

similar or dissimilar constructs that are presumably relate
‘measures of constructs that theoretically should not be related to each other are, in
fact, observed to not be related to each other (known as divergent or discriminant
validity)’ or ‘measures of constructs that theoretically should be related to each other

are, in fact, observed to be related to each other (known as convergent validity)’.??®

In Chapter 2, the Treatment Satisfaction Questionnaire for Medication (TSQM-II) was
identified as a generic measure of satisfaction with prescription medicines for any
disease/condition,'® and it has been widely used in other questionnaire validation

83,130.229 9ne such study involved validation of the Treatment Burden

studies.
Questionnaire (TBQ), also identified in Chapter 2, where a negative relationship was
established between treatment burden and treatment satisfaction.®® Although a
similar negative relationship is expected between medicine burden and satisfaction
with therapy, it has not yet been established, empirically, using TSQM-II dimensions of

effectiveness, side effects, convenience, and general satisfaction.

More so, health-related quality of life (HRQoL), which encompasses multiple
dimensions including physical, mental and psychosocial components, is another widely
researched concept128 whose association with medicine burden is unknown. However,
it is well documented that using medicines impacts on different aspects of
HRQoL.2#%1341% |t was thus relevant to compare the LMQ-3 with a suitable measure

230 \vas selected

of HRQoL. The EuroQol five-dimensional questionnaire, the EQ-5D-5L,
as an additional comparator tool to verify the medicine burden concept, and how its

various components were related (or not) to HRQoL dimensions.
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Aim and objective

This chapter aimed to examine the criterion-related validity of the LMQ-3, against
suitable measures administered to an adult patient population using regular
prescription medicines in south-east England.

The specific objective was to examine the divergent/discriminant validity of the LMQ-3
by comparing patient scores on the LMQ-3 (and its subscales) with those obtained

using the TSQM-II, and the EQ-5D-5L.

7.2 Methods

7.2.1 Study design

This was a cross-sectional validation study, conducted between October and December
2015, in which all three questionnaires (the LMQ-3, TSQM-II and EQ-5D-5L) were self-
completed at the same time. The National Research Ethics Service (NRES Committee
South Central -Oxford C) approved this study (See Appendix 18). Separate research
governance approvals were granted by participating organisations (Appendix 19). All
participants had access to study information (Appendix 20), and consent was implied

by return of complete questionnaires.

7.2.2 Study participants and inclusion criteria
Similar to previous studies (described in Chapters 4-6), participants were adults (18
years or older), using at least one long-term prescription medicine for any

disease/condition, and living in England.

7.2.3 Study instruments

The questionnaires employed in this validation study were the LMQ-3, the TSQM-II,
and the EQ-5D-5L. All three questionnaires were combined and printed in form of a
booklet to ease handling and completion. The ordering of questionnaires in the
booklet prioritised the LMQ-3, then the TSQM-II as another medicine-related
guestionnaire, and the EQ-5D-5L came last. A brief overview of each instrument is

provided, including characteristics, rationale for selection and a priori hypotheses.
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7.2.3.1

The LMQ-3

As described in Chapter 6, the LMQ-3 is a self-completion questionnaire with 41 Likert-

type statements rated on a 5-point rating scale (strongly agree to strongly disagree)

(See Appendix 21). It also has visual analogue scales, including a global item assessing

overall medicine burden (VAS-burden). The LMQ-3 also has a free-text question, and

participant characteristics. In terms of scoring, Likert-item responses are coded from 1

to 5, while the VAS-burden is rated using a 0-10 scale, with anchors indicating ‘no

burden at all’ to ‘extremely burdensome’.

As described in previous chapters, negatively phrased items were reverse scored, such

that higher scores reflect higher medicine burden. Subscale/domain scores were a sum

of item scores per domain (relating to interferences with day-to-day life; side effects;

general concerns about medicines; practical difficulties; lack of effectiveness; patient-

doctor relationships/communication problems; cost-related burden; and lack of
autonomy/control over medicines use). The LMQ-3 total scale score (i.e. overall

composite score) is the sum of all subscale scores. Figure 7-1 summarises LMQ-3

scoring.

Subscale/domain scores \

[1] Interferences score=Q19 + Q28 + Q35 + Q36 + Q37 + Q41
[2] Side-effect-burden score = Q21 + Q22 + Q30 + Q38
[3] General concerns score=Q6 + Q8 +Q9 + Q12 + Q16 + Q17 + Q18
[4] Practical difficulties score=Q1 + Q2 + Q4 + Q10 + Q23 + Q27 + Q29
[5] Lack of effectiveness score =Q3 + Q15 + Q25 + Q32 + Q39 + Q40
[6] Patient-doctor communication problem score=Q7 + Q14 + Q20 + Q24 +
Q34
[7] Cost-burden score = Q5 + Q31 + Q33
[8] Lack of autonomy score=Q11 + Q13 + Q26
Total scale score

\ = [1] + [2] + [3] + [4] + [5] + [6] + [7] + [8] /

Figure 7-1 Scoring of LMQ-3 items and subscales/domains

The LMQ-3 was the primary study instrument whose scores were hypothesised to

relate to the TSQM-Il and the EQ-5D-5L as described below.
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7.2.3.2 The TSQM-II

Permission to use the TSQM Version Il was granted by the Quintiles group Inc. (See
Appendix 22). The TSQM-Il is a short, 11-item, self-completion, generic questionnaire
tested in patients with a range of long-term conditions, and assesses satisfaction with

199 1t has four internally consistent subscales

various prescription medicines.
(Cronbach’s alpha range, 0.85-0.87) including satisfaction with side effects,
effectiveness, convenience, and global satisfaction. Items are scored on a 6 or 7-point
Likert-type scale with descriptive anchors (e.g. extremely dissatisfied to extremely
satisfied). The TSQM-Il instrument also has a binary response option assessing whether

(or not) patients experience side effects. All TSQM-II scores are transformed according

to a standard scoring algorithm (See Appendix 22), and range from 0 to 100.

The TSQM-II was selected for use in this study because of its face-, content-, and
construct validity, and the fact that it has been tested for comprehension in the UK
population. Moreover, as a popular measure of treatment satisfaction, this
questionnaire has been widely used as a criterion-referenced tool to validate other
instruments, including the Treatment Burden Questionnaire (TBQ).83 The latter
guestionnaire was not used as a criterion-reference in the present study since some of
its items are not specific to prescription medicines.?*! For instance, they relate to
treatment burden associated with laboratory tests and self-monitoring, and difficulties
associated with doctor appointments.83 Moreover, the original questionnaire was
developed and tested in a French population, and the more recently validated English
translation®*? was not easily accessible at the time of the study.

Hypotheses

A negative relationship between medicine burden and treatment satisfaction was
hypothesised i.e. higher perceived medicine burden corresponding to lower
satisfaction with medicines use. Composite scores on the LMQ-3, and its subscales,
were predicted to show negative correlations with scores on the TSQM-II global
satisfaction, side effects, effectiveness, and convenience subscales. Correlations
between the latter three TSQM-II subscales and three LMQ-3 subscales (also relating
to side effects, effectiveness (or lack of it) and practical difficulties) were expected to

be stronger since these subscales appear to overlap, at least at face value.
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7.2.3.3 The EQ-5D-5L

Permission to use the EQ-5D-5L (UK English version) was granted by the EuroQol
Research Foundation (See Appendix 23). The EQ-5D-5L is the EuroQol’s five-
dimensional, self-administered, questionnaire. It is a standardised, commonly used
generic measure of HRQoL that has demonstrated validity and reliability in diverse

230,233

settings. It was selected for use in this study as a widely acceptable tool recently

234

recommended for use within the English NHS.”*" Unlike the relatively longer health

status questionnaires (such as the 36-Item Short- Form Health Survey (SF-36),2>%*% the
EQ-5D-5L is short and consists of 5 questions assessing mobility, self-care, usual
activities, pain or discomfort, and anxiety or depression. Its length was exploited to
minimise response burden, an important factor to consider for participants having to

complete three questionnaires overall.

Designed to improve its sensitivity and discriminatory properties, the EQ-5D-5L has five
answer options reflecting no problem, slight problems, moderate problems, severe

230,233
The

problems and extreme problems, which are scored from 1 to 5 respectively.
EQ-5D-5L also has a 20- cm visual analogue scale, the EQ-VAS, rated from ‘the worst
health you can imagine’ (scored as 0) to ‘the best health you can imagine’ (scored as
100).*

Hypotheses

It was hypothesised, a priori, that medicine burden would be negatively related to
overall health status®? i.e. higher perceived medicine burden would be associated
with the lower self-reported general health scores. It was also anticipated that
negative correlations between LMQ-3 medicine burden and HRQoL domains of the EQ-
5D-5L would be of small to moderate magnitude, since the two instruments were

hypothesised to measure distinct constructs. Generally, low correlations between

LMQ-3 and EQ-5D-5L subscales were expected.
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7.2.4 Study settings and procedures

Three recruitment settings were used in this study: community pharmacies, GP
practices, and outpatient waiting areas of the Medway Maritime Hospital.

Research governance to access the outpatient areas was granted by the Research and
Development department at the Hospital (See Appendix 19), which also provided a
letter of access for individual researchers. Permission to recruit via local community
pharmacies and GP practices (in areas of Kent and Medway) was obtained for each
study site.

a) Community pharmacy recruitment

Recruitment via community pharmacies, conducted over a 6-week period, was
intended to capture medicine use experiences of users of pharmacy services. The
justification for distributing surveys via pharmacies was described under general
methodology in Chapter 3, and in Chapter 4 where similar methods were applied. A
purposive sample of small-medium sized pharmacies (independents) was selected

from the NHS choices website (http://www.nhs.uk/pages/home.aspx), and used to

recruit potential participants. Multiple-chain community pharmacies (e.g. Boots) were
excluded from survey distributions owing to time-demanding procedures for obtaining
in-house governance. More so, it was assumed that there was no difference in patient
characteristics across different pharmacy service providers. All pharmacies were
located in Medway towns and areas of Kent, within close proximity to the Medway

School of Pharmacy for easier access.

Letters of invitation, study information, and copies of the questionnaires were sent to
pharmacists in charge at selected community pharmacies, followed by a phone call
after a week to verbally ask for permission and to arrange questionnaire distributions.
Potential participants were people waiting in the pharmacy (e.g. those refill their
prescriptions). Across all three recruitment settings, screening for pre-defined
inclusion criteria was done verbally by asking patients if they used long-term
medicines, checking they were 18 years or older and resident in England. Screened
participants were provided with survey packs containing questionnaires, participant

information, and freepost envelopes for returning completing questionnaires.
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b) Recruitment via General Practices

Similar to procedures used in pharmacy recruitment, GP practices were purposively
selected from the NHS choices websites for their location in areas of Medway and
Kent, near to the School of Pharmacy. Practices with more registered patients were
selected to access a higher footfall of patients. Similar to pharmacy recruitment, letters
of invitation (and study information) were sent to GP practice managers followed by a

phone call, to recruit practices to the study.

Once permission to distribute study packs to people waiting for appointments was
obtained, practices were visited by researchers. Potential participants were those
waiting for GP appointments; they were approached directly or with help from
practice administrators to invite them to the study. Brief verbal information about the
study was provided, and potential participants were verbally screened for eligibility to
participate. If meeting all criteria, a study pack containing the questionnaire booklet
was provided. Participants could choose to complete the questionnaires while waiting
for their appointment with the GP or could take them away and return them using the
prepaid envelope provided. Recruitment in practices was conducted over a three-week

period.

c¢) Recruitment via outpatient clinics

A three-week questionnaire distribution exercise was conducted in outpatient clinics
of the Medway Maritime hospital. As stated previously within the methodology
section (Chapter 3), recruitment of participants via the local hospital was intended to
capture medicine use experiences of patients in secondary care. The hospital has a
diverse and high footfall of patients. Similar to other recruitment settings, a letter of
invitation was sent to the outpatients’ area manager followed by a phone call, to

recruit outpatient clinics to the study.

Once permission was obtained, seven different outpatient areas were visited by
researchers to distribute study packs to people waiting for appointments. These areas
provide care under specialities, including dermatology, gynaecology, general surgery,
rheumatology, urology, general medicine, neurology. Potential participants were

approached directly and screened for eligibility, similar to other recruitment settings.
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Participants completed questionnaires while waiting for appointments or off-site; the
former returned completed questionnaires in sealed envelopes to either researchers
or dropped them in designated boxes in the outpatient areas (e.g. at the reception)
where they were collected on the same day. Again, questionnaires completed outside

the premises were returned by post using prepaid envelopes.

7.2.5 Data analysis

7.2.5.1 Data preparation

All data were entered in SPSS (version 22). All data were double-checked, cleaned, and
pooled from all sources. Quality checks were made to correct potential errors, visually
and by descriptive statistics, to enhance accuracy of data. The extent of missing data
was assessed for all items, and demographic questions. Subscale (domain) and total
scale (composite) scores on all LMQ-3 were computed as per Figure 7-1. Computation
of TSQM-II subscale and global scale scores was done in accordance with the

199 Raw item scores on the EQ-5D-5L, and its

developer’s algorithm (See Appendix 22).
general health scale (the EQ-VAS) scores were used. The distribution of scores on all
three instruments was assessed using descriptive statistics including medians, mean,

and range of scores.

7.2.5.2 Correlation analyses

To address the primary study objective, correlations between scores on the LMQ-3,
the TSQM-II, and the EQ-5D-5L were examined. Spearman’s’ rank correlation
coefficient (rs), a non-parametric test, was reported for the asymmetrical scores. The
magnitude and direction (as positive or negative) of correlations were assessed.
Correlations below 0.34, 0.35-0.50, and > 0.5 were interpreted as weak/small,
moderate, and high (or strong) respectively, and p-values <0.05 were deemed
statistically significant.® Positive correlations denote that an increase in one variable
corresponds to an increase in another, while negative correlations suggest an inverse

relationship.
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7.3 Results

7.3.1 Response rates

Out of a purposive sample of 20 community pharmacies, and 20 GP practices
contacted initially, six pharmacies (30%) and five GP practices (25%) granted
permission to recruit participants from their premises. Seven of eight (87.5%)
outpatient clinics were accessible for hospital recruitment. A total of 1306
guestionnaires were distributed across all study sites: 220 questionnaires in GP
practices; 150 questionnaires in community pharmacies; and 936 questionnaires in
outpatient clinics. Overall, 422 questionnaires were returned representing 32.3%
response rate. Site-specific response rates were 44.7% (n=67), 36.4% (n=80), and 29.4

% (n=275) for community pharmacies, GP practices and outpatient clinics respectively.

Iltem-level response rates were excellent (95% to 100%) for all but two LMQ-3 Likert-
type items (‘Q33-1 have to pay more than | can afford for my medicines’ and ‘Q5-/

worry about paying for my medicines’) that had responses missing for 6.8% and 9.3%
of all participants respectively. Pairwise deletion of missing data was used to include

participants that provided responses necessary for each analysis.

7.3.2 Patient population

Half of all participants were female (52.8%, n= 208). The mean age was 56.1 (+ 18.17),
including those between 18-92 years, and the vast majority of participants were 65
years or over (40.5%, n=170). Nearly half of the respondents were retirees (45.6%,
n=187). The mean number of medicines used was 4.6 (£3.67), with some participants
self-reporting to use up to 26 medicines (median= 4, range 1-26). Hyperpolypharmacy
(10 or more medicines) was experienced by 13% (n=54) of all participants. All

participants’ characteristics are presented in Table 7-1.
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Characteristic Frequency
(%)
Gender Female 208(52.8)
(n=394) Male 186(47.2)
Age 18-29 51(12.1)
(n = 420) 30-49 81(19.3)
50-64 118(28.1)
65 or over 170(40.5)
Education level School 158(40.3)
(n=392) Technical college/Apprenticeship  117(29.9)
University 89(22.7)
Other 28(7.1)
Employment status Employed 159(38.8)
(n=410) Unemployed 44(10.7)
Retired 187(45.6)
Full-time student 20(4.9)
Ethnicity White 353(86.5)
(n=408) Asian/Asian British 15(3.7)
Mixed 10(2.4)
Black/African/Caribbean 26(6.4)
Other 4(1.0)
No. of medicines 1-4 236(56.7)
(n=416) 5-9 126(30.3)
10 or more 54(13.0)
Formulation used Tablets/capsules 284(70.3)
(n=404) Parenteral formulations 30(7.4)
Mixed formulations 90 (22.3)
Frequency of use Once per day 146(35.9)
(n =406) Twice per day 136(33.5)
Three times per day 49(12.1)
More than 3 times per day 47(11.6)
Other times** 28(6.9)
Managing medicines  No (Autonomous) 349(85.7)
(n=407) Yes (Requires assistance) 58(14.3)
Medicines carer Spouse/ Partner 33(58.9)
(n=56) Relative 10(17.9)
Support worker 7(12.5)
Friend 4(7.1)
Other" 2(3.6)
Paying for No 267(66.6)
prescriptions Yes 141(33.4)
(n=408)

Table 7-1 Characteristics of participants in the criterion-related validation study

Notes; "includes GP practice nurse; ** Different times of the day, week, or month
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7.3.3 Distribution of scores on all instruments

Compared to the LMQ-3 domain scores, TSQM-II scores were skewed towards the
scale’s ceiling (indicating higher self-reported satisfaction with medicines). For
instance, the satisfaction with side effects subscale had a median score of 100
(observed and possible range of scores, 0-100), suggesting that the average participant
was fully satisfied with their experience of side effects. Median scores on the EQ-5D-5L
indicated no or slight problems with the five aspects of health for this sample
population. Overall health status was good as indicated by a median score of 75 on the
EQ-VAS, where 100 represents the best imaginable health. Table 7-2 illustrates score

distribution across all questionnaires used in this study.

Domains per instrument No. of items per  Median Mean score
domain/scale score observed
(possible range)  (Observed range) (SD)
LMQ-3
Patient-doctor communication 5 (5-25) 12.0(5-25) 12.5(3.9)
Practical difficulties 7(7-35) 15.0 (7 -28) 15.4 (4.1)
Cost- burden 3(3-15) 6.0 (3-15) 6.6 (3.0)
Side-effect-burden 4(4-20) 9.0 (4-20) 9.8(3.6)
Lack of effectiveness 6(6-30) 14.0 (6-29) 13.9(3.7)
General concerns 7(7-35) 20.0(7-35) 20.2 (5.1)
Interferences with daily life 6(6-30) 13.0 (6-29) 13.8(4.8)
Lack of autonomy/control 3(3-15) 10.0 (3-15) 10.2(2.6)
LMQ-3 total /composite score 41(41-205) 101.0 (50-172) 102.7(20.0)
VAS-burden scale score 1(1-10) 1.5(0-10) 2.8(3.0)
TSQM-II
Satisfaction with effectiveness 2 (0-100) 66.7(0-100) 68.2(18.4)
Satisfaction with side-effects 3 (0-100) 100 (0-100) 83.5(22.7)
Satisfaction with convenience 3 (0-100) 72.2(16.7-100) 72.6(17.0)
Global satisfaction 2(0-100) 66.7(0-100) 70.9(18.8)
EQ-5D-5L
Mobility 1(1-5) 1.0 (1-5) 1.7(1.0)
Self-care 1(1-5) 1.0(1-5) 1.3(0.7)
Usual activities 1(1-5) 1.0(1-5) 1.7(1.0)
Pain/discomfort 1(1-5) 2.0(1-5) 2.1(1.1)
Anxiety / depression 1(1-5) 1.0(1-5) 1.7(0.9)
EQ-VAS for general health state 1 (0-100) 75.0 (1-100) 69.4( 20.5)

Table 7-2 Distribution of scores obtained using the LMQ-3, TSQM-Il and EQ-5D

Notes; the EQ-5D-5L is scored such that higher scores depict severe problems with a specific

aspect of HRQoL (1 indicates no problem, 5 indicates extreme problems).

All scores on the TSQM-Il are measured so that higher scores depict greater satisfaction
All scores on the LMQ-3 are measured such that higher scores depict greater medicine burden
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7.3.4 Criterion-related validity of the LMQ-3

The magnitude of correlations between LMQ-3 scores and those on the TSQM-Il were
in the range of 0.010-0.628, suggesting weak to strong correlations among subscales
(See Table 7-3). As predicted, correlations were strongest between thematically
comparable subscales of the two instruments: LMQ-3 lack of effectiveness with TSQM-
Il satisfaction with effectiveness (r; = - 0.628); LMQ-3 side-effect-burden with TSQM-II
satisfaction with side effects (rs = -0.597); and LMQ-3 practical difficulties with TSQM-II
satisfaction with convenience of medicine use (rs = -0.529). The correlations between
treatment satisfaction and autonomy- and cost-related burden were generally weak (rs

<0.232) (See Table 7-3).

TSQM-II TSQM-II TSQM-II TSQM-II
Satisfaction Satisfaction Satisfaction Global
with with Side- with satisfaction

LMQ-3 Effectiveness Effects Convenience
Patient-doctor -0.476 -0.278 -0.360 -0.394
communication
Practical difficulties -0.367 -0.405 -0.529 -0.426
Cost-related burden -0.141 -0.193 -0.157 -0.232
Side-effect-burden -0.414 -0.597 -0.449 -0.516
Lack of effectiveness -0.628 -0.376 -0.424 -0.571
General concerns -0.406 -0.469 -0.401 -0.410
Interferences with day- -0.360 -0.560 -0.451 -0.430
to-day life
Lack of 0.139 0.010* 0.057% 0.121
autonomy/control
LMQ-3 total scale score -0.554 -0.623 -0.564 -0.616

Table 7-3 Correlations between LMQ-3 scores and TSQM-II scores

Notes; All cell entries are Spearman’s correlations.

All correlations are significant at the p< 0.05 level (2-tailed), except those denoted by¥ for non-significant.
All scores on the TSQM-II (and its subscales) are measured so that higher scores depict higher satisfaction
All scores on the LMQ-3 are measured such that higher scores depict higher medicine burden
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Overall, the correlation between scores on the LMQ-3 total scale and the global
satisfaction scale was strong and negative (rs = -0.616) as hypothesised (see Figure 7-
2). This confirms the negative relationship between medicine burden and treatment
satisfaction i.e. higher medicine burden was associated with lower satisfaction with

using medicines.
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TSQM-Il Global satisfaction score

Figure 7-2 Scatter plot showing a negative relationship between medicine burden and
treatment satisfaction
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Correlations between LMQ-3 and EQ-5D-5L scores were in the range of 0.041-0.436,
depicting weak to moderate relationships between dimensions of medicine burden
and health-related quality of life (See Table 7-4). In terms of specific aspects of HRQoL,
self-reported anxiety/depression was moderately and positively associated (rs = 0.436)
with overall medicine burden assessed by the LMQ-3 total scale score. This finding
demonstrates the psychological features of medicine burden. The pain/discomfort
subscale was positively correlated with side-effect-burden (r; =0.304). Higher side-
effect-burden scores were weakly associated with lower general health scores (rs = -
0.317). Perceptions of therapeutic ineffectiveness were weakly associated with
increasing pain/discomfort (rs = 0.305) and anxiety/depression (rs =0.300), but lower
general health (r; =-0.307). Lack of autonomy to vary regimes (rs = -0.081) and cost-
related burden (r; =0.022) did not show any significant correlations (p > 0.05) with

general health status as measured by the EQ-VAS (See the last column of Table 7-4).
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EQ-5D-5L

LMQ-3 Mobility Self-care Usual Pain/ Anxiety/ General
_ _ activitifs discon:*fort depreision health:*
Patient-doctor communication 0.111 0.104 0.141 0.169 0.234 -0.192
Practical difficulties 0.177" 0217  0.215" 0.172" 0.237" -0.231"
Cost-related burden -0.043 0.033 -0.066 -0.041 0.025 0.022
Side-effect-burden 0.208" 0.265  0.248" 0.304" 0.323" -0.317"
Lack of effectiveness 0.237" 0.232°  0.248" 0.305" 0.300" -0.307"
General concerns 0.149" 0.145°  0.156 0.259 " 0.324" -0.237"
Interference with day-to-day life 0.264 0290 03127 0315 0.352" -0.360"
Lack of autonomy/control 0.150" 0.056 0.115 0.083 0.022 -0.081
LMQ-3 total scale/composite score 0.306 0.284 0318 0.382" 0.436 -0.383"

Table 7-4 Correlations between LMQ-3 scores and EQ-5D-5L scores

Notes; All cell entries are Spearman’s correlations.

**Correlation is significant at the 0.01 level (2-tailed).

*Correlation is significant at the 0.05 level (2-tailed).

Each dimension of the EQ-5D-5L is scored such that higher scores depict severe problems with a specific aspect of HRQoL.

'General health, as measured by the EQ-VAS, is scored in such a way that higher scores depict best imaginable health
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Overall, higher medicine burden, as measured by the LMQ-3 total scale score, was
associated with lower general health status reported on the EQ-VAS (r, = - 0.383), and

this relationship was of moderate size and statistically significant (p<0.001 (See Figure
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Figure 7-3 Scatter plot showing a negative relationship between medicine burden and
general health status
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7.4 Discussion

This chapter aimed to test criterion-related validity of the LMQ-3 by comparing the
instrument to generic measures of treatment satisfaction and health-related quality of
life (HRQol). Since medicine use experiences are often evaluated in terms of

109,130,231,237 s study was designed to double check construct validity of

satisfaction,
the LMQ-3 by testing its correlation with a measure of treatment satisfaction. The
burden construct was found to be related to treatment satisfaction and HRQolL, and all

observed correlations were in the anticipated direction.

A negative relationship between medicine burden and satisfaction with various aspects
of medicine use was revealed. This finding is similar to that established by Tran et al
(2012) who also revealed a negative relationship between treatment satisfaction and
treatment burden, a broader concept relating to patient workload associated with all
healthcare activities.® In terms of specific aspects of medicine use, the LMQ-3 and
TSQM-II have three subscales that correspond directly, relating to effectiveness, side-
effects and practicalities or ease of use of medicines, and their inter-correlation was
strong (range, -0.529 to -0.628). This finding affirms criterion-related (and construct
validity) of the LMQ-3. Although less strong, similar correlations were observed
between treatment burden scores and those on the TSQM-II (range, -0.26 to -0.53),

which also depicted negative relationships.®

Other LMQ-3 subscales, particularly medicine-related interferences with day-to-day
living were also negatively associated with all aspects of treatment satisfaction. Peyrot
and colleagues (2012), in their validation study of a disease-specific measure of
satisfaction with medicines among diabetic patients (known as the DSMRQ), found
negative relationships between ‘interference’ and satisfaction with efficacy (-0.262),
side effects (-0.273), ease of medicine use (-0.366) and global satisfaction (-0.292).?%
These correlations are generally lower than those reported between the LMQ-3
interference domain and all TSQM-II domains in the present chapter (-0.360 to -0.560),
suggesting that interferences are moderately-to-strongly associated with

dissatisfaction with regimens.
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The DSMRQ also covers medicine-related social burden, negative events, and negative
mood that were associated with dissatisfaction with medicine use.’” The former three
concepts are akin to those assessed by LMQ-3 items related disruptions to social
activities and/relationships, side-effect burden, and general concerns respectively,

which were all negatively associated with treatment satisfaction.

Patient-doctor communication problems about medicines were also related to
dissatisfaction with effectiveness. This finding is similar to that reported in Chapter 6
where moderately strong correlations between communication- and effectiveness-
related domains of the LMQ-3 were elucidated. Cost-related burden was also
moderately associated with dissatisfaction with medicine use in the present study, a

finding that is not surprising.

In terms of HRQoL, a trend of weak to moderate correlations was observed between
all LMQ-3 domains and health dimensions of mobility, self-care, and performance of
usual activities, pain/discomfort, and anxiety/depression. This finding infers
discriminant validity of the LMQ-3 and depicts conceptual differences between
constructs underlying the LMQ-3 and the EQ-5D-5L. Although there is limited guidance
on the standard cut-off values for correlations indicative of discriminant (or divergent)
validity, all inter-correlations were below 0.8 suggesting that the three instruments
used in this study assess different constructs.”*® Overall, it is empirically reasonable to

confirm discriminant validity of the LMQ-3 and its subscales.

Irrespective of the tool’s validity, research has shown that different treatments,

28 | the present

including medicines, impact on HRQoL both positively and negatively.
study, medicine burden was negatively associated with general health status; higher
burden scores corresponded to lower general health status. In other studies, the level
of discomfort associated with life-long therapies affects patients’ perceptions of their
own HRQoL,?* and is significantly associated with symptoms such as depression and
fatigue, while some therapies may restrict usual activities.?*® The impact of side effects
on patient’s symptoms, functional status, and general HRQoL has been widely

48,89,92
d.

documente In this chapter, side-effect-burden was negatively related to

general health status ratings, in line with previous research.
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Psychosocial aspects of medicine use may have an impact on patients’ HRQolL by
influencing symptom status, physical and mental status, and general health
perceptions.92 General concerns, including worries about drug-drug or drug-alcohol
interactions and fears related to long-term effects, were moderately associated with
anxiety/depression, and with general health. According to Murawski and Bentley
(2001), ‘a patient may experience...subconscious anxiety in response to concerns about
his/her medications... Alternatively, the same patient’s functional status might be
impaired as a result of their conscious anxiety concerning their medicine use and its
effects... [moreover] patient anxiety...may be induced in response to [biological]
changes ...occurring as a consequence of pharmaceutical therapy...'.92 Regardless,
autonomy to vary regimes and cost-related burden were not significantly associated

with general health status, implying that these aspects of medicine burden may not

have affected HRQoL for this sample of participants.

A standard generic measure of HRQoL, the EQ-5D-5L, was used in this study. This and
related health status measures have been recently criticised for having ‘minimal to
moderate sensitivity to pharmaceutical care interventions’ and unlikely to detect

changes due to ‘the burden of medicines on quality of life’.?*! A similar finding was

reported by Krska and Rowe in 2010.%*

Although this study did not primarily set out to
investigate the impact of medicine burden on quality of life, it is apparent that there
was a dearth of suitable comparator instruments for validating a new measure of
medicine burden. The SF-36,2>>%*® although recently cited as more sensitive in
detecting changes in HRQoL due to pharmaceutical care interventions life’, ! is
relatively lengthy, thus was not employed as a criterion-reference questionnaire in this
study. More recently, the Medication-Related Quality of Life Scale (MRQoLS-v1.0)

specifically considers ‘the overall effect of polypharmacy on quality of life.**

However,
the MRQOLS-v1.0 was only tested in the Chinese population and a suitable adaptation
for the English population was not available at the time of conducting this study, and
was thus not used as a criterion-reference instrument. Moreover, the MRQOLS-v1.0 is
largely focussed on subjective wellbeing, assessing the impact of medicines on role
limitations (including interferences with work, social- or leisure activities), self-control,
and vitality (relating to feelings of fatigue/being worn out),**® and no other aspects of

HRQoL and was considered to be limited conceptually.?*
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Study strengths and limitations

Multiple recruitment sites, across primary and secondary care, enabled a diverse
patient population and adequate sample size for the study. Despite this, the vast
majority of participants were outpatients, possibly due to the high footfall of patients
at the local hospital clinics that had relatively longer waiting times, which enabled
more on-site survey completion, compared to community pharmacies and GP
practices. Self-reports indicated that the sample population, encountered during
routine outpatient care, had relatively good health status scores. It is uncertain
whether similar findings would be obtained with the frail, housebound, or inpatients

that were excluded from this study, by virtue of the method employed.

Standard criterion-reference tools were used in this validation study. The lack of a
gold-standard measure of prescription medicine burden implies that concepts
underlying the LMQ-3 may not be fully cross-validated. As previously discussed, the
TBQ,*?*? a broader generic measure of treatment burden, was not used as a possible
comparator tool despite having a few items on medicine-related burden. Future cross-
validation studies would benefit from checking associations between LMQ-3 items and
those of the recent English adaptation of the TBQ. Irrespective, validated criterion-
related measures of treatment satisfaction and HRQoL were exploited to test
hypothesised relations with medicine burden. Though not an objective of this study,
causal associations among medicine burden, treatment satisfaction, and/or HRQoL

were not established and further analyses may attempt to model their interrelations.

All new questionnaires should not only be valid but also demonstrate adequate
reliability to enable future use in research and/or clinical settings. Up to this phase of
research, all studies on the LMQ-3, and its interim versions, have focussed on
validation of the tool to understand whether it measures what it purports to measure.
All studies have confirmed that, on the whole, the LMQ-3 measures medicine burden

and the concept has been rigorously tested in various settings and patient populations.
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Additional studies should examine test-retest reliability of the LMQ-3, to check the
stability of scores, as another key psychometric property. This is relevant if the
instrument is to be adapted in future clinical research or practice, including
pharmaceutical interventions which may result in changes in medicines over time. This
is the subject of Chapter 8. In addition, predictive validity of the LMQ-3, as well as
gaining a further understanding of risk factors associated with medicine burden is
necessary to target interventions to those most affected by medicine burden; this will

be explored in Chapter 9.

7.5 Chapter summary

This chapter provides evidence for criterion-related validity of the LMQ-3. It confirms
that the Living with Medicines Questionnaire (LMQ-3) assesses a distinct concept,
medicine burden, which is negatively related to treatment satisfaction and HRQoL as
measured by the TSQM-II and EuroQol five-dimensional questionnaire respectively.
This finding sheds more light on understanding the concept of medicine burden, and

strengthens construct validity of the LMQ-3.
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Chapter 8 Test-retest reliability
of the LMQ-3

8.1 Introduction
In the previous chapters, extensive work demonstrated validation of the Living with

Medicines Questionnaire (LMQ-3) as an instrument designed to assess medicine
burden among patients using regular medicines in England. All studies leading up to
this chapter have focussed mainly on questionnaire validity, especially to understand
which concepts underlie the LMQ-3, and to confirm if it measures what it was intended
to measure (construct validity). However, standard guidance on development and
validation of new patient-reported measures demands testing both validity and

reliability.***

Among investigations on questionnaire reliability, both internal consistency and test-

retest reliability are widely recommended.*®*?’

Chapter 6 reported acceptable
internal consistency (Cronbach’s a > 0.7) for all but one subscale of the LMQ-3, and
further tests were necessary. Test-retest reliability of the revised instrument (LMQ-3),
and how it performs when administered at different time points, had not been fully

established.

Test-retest reliability reflects stability of the measure and its ability to obtain
consistent scores in a stable group of patients.243 According to Rust and Golombok
(2015), a questionnaire is deemed reliable if ‘a respondent obtains similar scores on
different occasions, providing the respondent has not changed in a way which affects
his or her response to the questionnaire’.244 A test-retest study involves administering
the same questionnaire twice to the same group of respondents, usually two weeks
apart. The test-retest interval is selected to ensure that a participant’s status has not
changed (or is unlikely to change) and to minimise recall of the first set of
responses.m’245 Assessing test-retest reliability is relevant if the instrument is to be
used in longitudinal research or practice involving follow-up interventions planned
over different times.

Aim

The aim of this study was to examine the test-retest reliability of the LMQ-3 in a

sample of eligible members of the public in England.
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8.2 Methods

8.2.1 Study design

A repeated cross-sectional survey, in which the same questionnaire was completed on
two separate occasions by the same participants, was conducted between June and
August 2016.

8.2.2 Study setting & participant inclusion criteria

Ethics approval was granted by the Medway School of Pharmacy (See Appendix 24).
The Kent Adult Research Unit (KARU), a public engagement group managed by the
School of Psychology at the University of Kent, was used to recruit potential
participants. About 300 members of the general public living in England, mostly
resident in Kent or neighbouring counties, are signed up with the KARU database. The
database holds participants’ details including email addresses. In this study, permission
to recruit via the KARU database was granted by the database co-ordinator.
Participants were included in the study if 18 years or older, using at least one regular
prescription medicine, and willing to complete the same questionnaire twice.
Screening questions were administered at the start of every survey to ensure that only
participants who fulfilled the aforementioned inclusion criteria had access to the
study.

8.2.3 Study instrument

The LMQ-3 the final instrument derived from Chapter 6 and tested in Chapter 7, which
comprises 41 Likert-type statements clustered in eight domains, was used in this study.
Statements are rated on a 5-point scale (i.e. strongly agree to strongly disagree). The
LMQ-3 also has a global item, a 10-cm visual analogue scale to self-report medicine
burden. In addition, the LMQ-3 has a free-text question and a section on participant
characteristics. Similar to other study tools used in this doctoral programme, the LMQ-
3 was designed and administered in English. The questionnaire was formatted for on-
line use in Qualtrics© software. The study invitation and participant information
(including a statement of implied consent) were embedded alongside the electronic
guestionnaire, and a unique url link

(https://msp.eu.qualtrics.com/SE/?SID=SV_ekEVUe3u904LpKB) generated.

All survey completion was anonymous.
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8.2.4 Recruitment procedures

All KARU members were invited to the study, via email, by the database co-ordinator.
The first link to the questionnaire was promoted in the invitation email and on the
University of Kent website (See Figure 8-1). Email recruitment was used to access and
follow-up a ‘closed pool’ of the same participants, which was relevant to matching

test-retest responses.
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10 June 2016

If you are using regular prescription medicines please complete this online questionnaire, which explores the reliability of the
Living with Medicines Questionnaire designed to evaluate people’s experiences of using regular medicines
https://msp.eu.qualtrics. com/SE/?SID=SV_ekEVUe3u904LpKB Participants should be willing to complete the questionnaire
on two separate occasions (2 weeks apart). Please contact Barbra Katusiime for more information. ..

Figure 8-1 Advert for test-retest study on the University website
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Participants who accessed the first questionnaire were invited to take the second
survey (retest). Consenting participants provided their email addresses, which were
used to send the link to the retest questionnaire. About two weeks after the date the
baseline survey link was sent to potential participants, the researcher sent them
another survey link via Qualtrics Mailer©. As noted previously, the test-retest interval
was selected to minimise recall of answers from the first questionnaire.***

Two reminder e-mails, including a notification prior to closing the surveys, were sent to
follow-up participants who had not completed the retest questionnaire to maximise
response rates. A small incentive, entry in a prize draw to win an Amazon shopping
voucher (worth £30) for a randomly selected participant, was used to encourage
completion of the repeat survey. During the retest surveys, the instructions cautioned

participants against trying to deliberately remember answers from the first survey.

8.2.5 Data cleaning and matching of test-retest responses

All data were downloaded from Qualtrics©, directly into SPSS version 23, and screened
for errors, outliers, and missing data. All test responses were matched to retest
responses so that each eligible participant had two scores: a test score and the
corresponding retest score on every item. The two sets of responses were matched
using participant characteristics and demographic data. Postcodes were particularly
useful in matching test-retest responses, since they served as a unique identification
code for each participant. Where participants shared the same postcode, other
characteristics such as gender, age, level of education, and number of medicines, were
used to match responses. Participants missing retest scores were excluded, and only

those with both test and retest scores were retained in the final dataset.
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8.2.6 Statistical analysis

Stability of scores was assessed for individual items, subscales (domains), and the
LMQ-3 total/composite scale.

For item-by-item analysis, agreement, which ‘quantifies how close two measurements
made on the same subject are’, between test and retest scores was examined by

different methods.**®

The percentage of exact score agreement, where test-retest
score differences equalled zero, was calculated to reflect the fraction of participants
who selected exactly the same answer on test and retest questionnaires. For each
item, the test-retest score differences were calculated as test score — retest score. The
percentage of participants with test-retest score differences of + 1 point or lower,
which reflect ‘near misses’ (e.g. the difference between endorsing strongly agree on

test and agree on retest), was also examined.?*’

Intraclass correlation coefficients (ICCs) and their 95% confidence intervals were also
used to assess agreement between item scores.*® ICCs were also calculated for
subscale scores and the LMQ-3 composite score (total scale score). The average ICC
value, estimated by the two-way mixed effects method available in the statistical
package, was reported to account for multiple ratings at test and retest occasions. ICC
values of 2 0.7 are recommended as a minimum standard for reliability.122 Bland-
Altman plots were used to present some of the data visually, by displaying the limits of
agreement122 between LMQ-3 composite scores at test-retest time points. Spearman’s
correlations were also examined across all subscales and for the composite score;
coefficients range from 0 to 1 reflecting worst possible to perfect relationships

(consistency) between test-retest assessments.***
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8.3 Results

8.3.1 Response rate

Of the 45 participants who accessed the study invitation, 35 (77.8%) completed the
baseline questionnaire. All 35 consented to answer the retest questionnaire, 30
(85.7%) of whom completed it fully.

8.3.2 Test-retest duration

The median and mode test-retest duration was 15 days (~2.1 weeks). One participant
completed the questionnaires within one week while another completed them just

over five weeks apart (See Figure 8-2).

&

Frequency (n)
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Test-retest interval (days)

Figure 8-2 Bar chart showing the test-retest intervals for the LMQ-3

8.3.3 Participant characteristics
Across both test and retest samples, participants were of median age 68 years (range
29 to 86). The vast majority (77%, n=23) were retirees of 65 years or older. Two-thirds
(67%, n=20) were female. Just over half had University level of education (57%, n=17).
The median (range) of medicines used was four (1-9), in mostly tablet/capsule
formulation (93%, n=28). Most participants managed medicine use independently
(97%, n=29). Only 10% (n=3) of participants paid for their prescription medicines (See
Table 8-1).
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Gender Female 20 67
Male 10 33
Age (years) 18-29 1 3
30-49 1 3
50-64 5 17
65 or over 23 77
Education level School 5 17
Technical college/ 5 17
Apprenticeship
University 17 57
Other* 3 10
Employment status Employed 5 17
Retired 23 77
Other” 2 7
Ethnicity White 29 97
Mixed 1 3
Number of medicines 1-4 16 53
5-9 14 47
Type of medicines Tablets/Capsules 28 93
Parenteral formulations 16 53
Frequency of medicine Once per day 18 60
use Twice per day 10 33
Three times per day 6 20
More than 3 times per 1 3
day
Other times** 2 7
Help with using Manages independently 29 97
medicines Assisted by 1 3
spouse/partner
Paying for prescriptions No 27 90
Yes 3 10

Table 8-1 Characteristics of participants in the test-retest study

Notes; *includes professional qualifications, and other courses (e.g. PGCE);
Aincludes full time carer, part-time self-employed;

** includes ‘PRN as required’ and injections once a week.
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8.3.4 Item-level stability

To assess item-level stability, the percentage agreement between test-retest scores
was examined as described in the methods section (8.2.6). The third column of Table
8-2, which considers the percentage of exact agreement between test-retest scores,
indicates that 40% to 80% of participants obtained the same score at test-retest times
across all Likert-type items; only five of the 41 items had percentage of exact
agreement below 50%.

Stability of item scores was also examined by the percentage of participants with test-
retest score difference of + 1 point or lower on the rating scale (See Column 4 in Table
8-2 under % (n) with test-retest difference in scores within +1 point). A greater
percentage of participants (76.7% to 100%) scored within + 1 point of the Likert-type
rating scale between test-retest time points. The VAS-burden, 10-cm rating scale, had
the least percentage (30%) of participants with the same scores at test and retest time
points. However, 70% of participants scored within + 1 point for both measurements
over the study period. Figure 8-3 illustrates that two participants’ VAS-burden scores
changed by more than 2 points, in absolute value across test-retest assessments (i.e.
test-retest difference of 3.0 and 8.7). This finding suggests that scores obtained using

the global item were reasonably stable over the retest interval.
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Frequency (n)
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Differences in VAS ratings at test-retest time points (test 1-test 2)

Figure 8-3 Bar chart showing relative stability of VAS ratings over the test-retest period

Note; The chart shows that most participants had scores within + 1 point on the 10-cm visual analogue
scale (VAS), showing relative stability of the global item.
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Intraclass correlation coefficients (ICCs) were also assessed at item level, as shown in
the last column of Table 8-2. The vast majority (37/41) of Likert-type items had ICC
values above the recommended value (2 0.700-0.947). Only four items had ICC values
below 0.7, as the target cut-off for test-retest reliability:'** (‘Q37-My medicines
interfere with my sexual life’; ‘Q28- Taking medicines affects my driving’; ‘Q40-The side
effects are worth it for the benefits | get from my medicines’; and ‘Q21-My doctor takes
my concerns about side effects seriously’). Overall, these findings indicate that most

item scores were relatively stable over the retest period based on multiple criteria.
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Statement/Domain

% (n) of exact
agreement
between test-
retest scores

% (n) with test-
retest difference in
scores within £1
point

ICC [95% Cl]

Interference to day-to-day life

Q19 My medicines interfere with my social or leisure activities 60.0%(18) 90.0%(27) 0.802 [0.585-0.906]

Q28 Taking medicines affects my driving 66.7%(20) 93.3%(28) 0.623[0.208-0.821]

Q36 My medicines interfere with my social relationships 56.7%(17) 86.7%(26) 0.733[0.439-0.873]

Q34 Taking medicines causes problems with daily tasks 70.0%(21) 86.7%(26) 0.768 [0.499-0.893]

Q37 My medicines interfere with my sexual life 53.3%(16) 83.3%(25) 0.674[0.307-0.847]

Q41 My life revolves around using medicines 60.0%(18) 86.7%(26) 0.772[0.521-0.891]
Patient-doctor communication/relationships

Q10 | trust the judgement of my doctor(s) in choosing medicines for me. 70.0% (21) 90.0%(27) 0.857[0.687-0.935]

Q14 My doctor(s) listen to my opinions about my medicines 50% (15) 90.0%(27) 0.866 [0.719-0.936]

Q21 My doctor takes my concerns about side effects seriously. 63.3%(19) 90.0%(27) 0.561 [0.065-0.794]

Q24 | get enough information about my medicines from my doctor(s) 56.7%(17) 93.3%(28) 0.761[0.491-0.888]

Q33 The health professionals providing my care know enough about me and my 46.7%(14) 90.0%(27) 0.771[0.519-0.891]
medicines
Side effects

Q20 The side effects | get are sometimes worse than the problems for which | 53.3%(16) 86.7%(26) 0.764[0.504-0.888]
take my medicines

Q22 The side effects that | get from my medicines interfere with my day to day 73.3%(22) 93.3%(28) 0.917[0.825-0.960]
life

Q30 The side effects | get from my medicines are bothersome 73.3%(22) 100%(30) 0.947[0.888-0.975]

Q38 The side effects | get from my medicines adversely affect my wellbeing 53.3%(16) 86.7%(26) 0.797[0.568-0.905]
General concerns

Q8 | worry that | have to take several medicines at the same time 63.3% (19) 90.0%(27) 0.845[0.674-0.926]

Q9 | would like more say in the brands of medicines | use 50.0%(15) 93.3(28) 0.786[0.550-0.898]

Q7 | feel | need more information about my medicines 56.7%(17) 90.0%(27) 0.707 [0.384-0.860]

Q13 | am concerned about possible damaging long-term effects of taking 60%(18) 96.7%(29) 0.895[0.780-0.950]
medicines

Q16 |am concerned that | am too reliant on my medicines 50% (15) 90.0%(27) 0.720[0.411-0.867]

Q18 | am concerned that my medicines interact with alcohol 46.7%(14) 86.7%(26) 0.830[0.643-0.919]

Q17 | worry that my medicines may interact with each other 53.3%(16) 90.0%(27) 0.835[0.653-0.921]

Table 8-2 Test and retest stability of the LMQ-3 at item level
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Statement/Domain

% (n) of exact
agreement
between test-
retest scores

% (n) with test-
retest difference
score within 11
point

ICC [95% CI]

Practical difficulties

Ql | find getting my prescriptions from the doctor difficult. 63.0% (19) 100%(30) 0.908 [0.808-0.956]
Q2 | find getting my medicines from the pharmacist difficult 66.7% (20) 93.3%(28) 0.869[0.724-0.937]
Q4 I am comfortable with the times i should take my medicines 60% (18) 86.7%(26) 0.840[0.644-0.928]
Q6 I am concerned that | may forget to take my medicines 40% (12) 83.3%(25) 0.788[0.554-0.899]
Q23 | have to put a lot of planning and thought into taking my medicines. 46.7%(14) 86.7%(26) 0.823[0.628-0.916]
Q26 Itis easy to keep my medicines routine 46.7%(14) 86.7%(26) 0.743[0.460-0.878]
Q29 | find using my medicines difficult 70%(21) 0.884[0.749-0.946]
Perceived effectiveness
Q3 | am satisfied with the effectiveness of my medicines 56.7%(17) 86.7%(26) 0.787 [0.525-0.905]
Q15 My medicines prevent my condition getting worse 76.7% (23) 100%(30) 0.866[0.719-0.936]
Q25 My medicines live up to my expectations 73.3% (22) 100%(30) 0.866[0.719-936]
Q35 My medicines allow me to live my life as | want to 66.7%(20) 90.0%(27) 0.730[0.432-0.871]
Q39 My medicines are working 66.7%(20) 96.7%(29) 0.824[0.631-0.916]
Q40 The side effects are worth it for the benefits | get from my medicines 53.3%(16) 86.7%(26) 0.569[0.055-0.804]
Patient-doctor communication/relationships
Q10 | trust the judgement of my doctor(s) in choosing medicines for me. 70.0% (21) 90.0%(27) 0.857[0.687-0.935]
Q14 My doctor(s) listen to my opinions about my medicines 50% (15) 90.0%(27) 0.866 [0.719-0.936]
Q21 My doctor takes my concerns about side effects seriously. 63.3%(19) 90.0%(27) 0.561 [0.065-0.794]
Q24 | get enough information about my medicines from my doctor(s) 56.7%(17) 93.3%(28) 0.761[0.491-0.888]
Q33 The health professionals providing my care know enough about me and my 46.7%(14) 90.0%(27) 0.771[0.519-0.891]
medicines
Cost-related burden
Q5 | worry about paying for my medicines 66.7%(20) 80.0%(24) 0.848[0.671-0.930]
Q31 | sometimes have to choose between buying basic essentials or medicines 80.0%(24) 90.0%(27) 0.892[0.763-0.951]
Q32 | have to pay more than | can afford for my medicines. 76.7%(23) 93.3%(28) 0.850[0.685-0.929]
Lack of autonomy
Q11 | can vary the dose of the medicines | take 56.7% (17) 86.7%(26) 0.862[0.710-0.934]
Q12 | can choose whether or not to take my medicines 43.3%(13) 76.7%(23) 0.712[0.391-0.865]
Q27 | can vary the times | take my medicines 60.0% (18) 90.0%(27) 0.825[0.633-0.917]
VAS-burden score 30.0%(9) 70.0%(21) 0.789[0.556-0.899]

Table 8-2 Test and retest stability of the LMQ-3 at item level

Note; ICC intraclass correlation coefficients; Cl- confidence intervals (CI); VAS, visual analogue scale; N=30
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8.3.5 Stability of subscales and composite score

Stability of all eight subscales of the LMQ-3, and its total scale (composite score), was
also assessed by similar methods (See Table 8-3). All subscales had satisfactory ICC
values ranging from 0.733-0.929 between test-retest measurements. The ICC values
for the LMQ-3 composite score was excellent (0.954) between test-retest
administrations. Spearman’s correlations, presented in Table 8-3, revealed mixed
findings across subscale scores between test-retest assessments, four of which were

below the target correlations of 0.7.

Subscales Spearman’s ICC

correlation (95% Cl)

(p-value)
Patient-doctor communication 0.52 (p=0.003) 0.733[0.439-0.873]
Practical difficulties 0.71 (p<.001) 0.896[0.782-0.951]
Cost-burden 0.56 (p=0.001) 0.759 [0.494-0.885]
Side-effect-burden 0.84 (p<0.001) 0.929[0.849-0.967]
Lack of effectiveness 0.64 (p<0.001) 0.872[0.733-0.939]
Concerns 0.80 (p<0.001) 0.909[0.809-0.957]
Interferences 0.64 (p<0.001) 0.774 [0.525-0.893]
Lack of autonomy 0.70 (p<0.001) 0.843[0.671-0.925]
LMQ-3 total scale (composite score) 0.90 (p<0.001) 0.954 [0.902-0.978]

Table 8-3 Test-retest stability of LMQ-3 subscales and total scale

Note; ICC, intraclass correlation coefficient
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A Bland-Altman plot was used to visualise agreement between LMQ-3 composite

scores over the test-retest period (See Figure 8-4). The upper and lower limits of

agreement, represented by the two broken lines, were 16.87 and -14.73 respectively.

All except one participant scored between these limits suggesting ‘reasonable’

agreement of composite scores across the study duration. In Figure 8-4, the

continuous horizontal line across the chart portrays the mean of the differences

between test-retest composite scores, which was close to zero over the retest interval.

Looking at

the spread of composite scores shows a generally horizontal distribution,

depicting no systematic increase or decreases of test-retest score differences. These

findings complement the presented evidence for stability of the LMQ-3 total scale.
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Figure 8-4

Mean of LMQ-3 total scores

Bland-Altman plot showing agreement between LMQ-3 composite scores

over the test-retest period
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8.4 Discussion
This chapter presented an evaluation of the test-retest reliability of the LMQ-3. Overall,
the LMQ-3 has excellent stability of scores when administered at different time points.
ltem-level analyses indicated that the vast majority of item scores were reasonably
consistent over the test-retest interval. Overall, the data presented contributes to

evidence of the reliability of the LMQ-3.

However, these findings ought to be interpreted in light of the methods used in this
study. The choice of methods to estimate reliability coefficients in test-retest studies is
debatable. Multiple techniques were used to assess consistency and agreement of item-,
subscale- and composite- scores over the study period. A combination of methods was
adopted to minimise the limitations of reporting single estimates of reIiabiIity.248
Spearman’s or Pearson’s correlations between test-retest scores are commonly reported
in questionnaire validation studies.

Although correlational techniques are cited to overestimate the true reIiabiIity,118 in this
chapter their estimates were generally lower than expected for certain subscales.
Regardless, ‘relatively small’ correlations are associated with homogeneous samples,**°
such as those involved in the study. In particular, the present study was largely comprised
of elderly retirees signed up to research studies at a single setting. Correlational
techniques, though predominant in psychometric literature, are criticised for measuring

118,250

linear relationships between scores instead of their agreement. Correlational

methods are criticised as ‘an inappropriate and liberal measure of reIiabiIity'118

citing
inability to detect systematic bias associated with learning/practice effects®>* following

exposure to the first survey.

Intraclass correlation coefficients (ICCs) are increasingly preferred over
Pearson’s/Spearman’s correlations when examining agreement between test-retest

118,2 .
8248 Therefore ICCs were also tested for items, subscales,

scores on a continuous scale.
and the LMQ-3 total scale. The desired magnitude of reliability coefficients depends on

the instrument’s intended purpose.*®

219



ICCs values of 2 0.70 and 2 0.90 are recommended for tools used in health research- and
clinical settings respectively.'*® Values above 0.9 are often ambitious, while values close
to 1 suggest higher reliability.118 In this study, the LMQ-3 composite score had an
excellent ICC value (0.954) at test-retest assessment. Only four items in the LMQ-3 had
ICCs below 0.7, which is the bare minimum value for reliability of research-intended

127,252
tools.” "

However, the finding suggests adequate stability for most items.

All eight subscales of the LMQ-3 also had acceptable ICC values above 0.7. However, the
‘patient-doctor communication’ subscale, which also has items on patient interactions
and relationships with providers, had the least reliability coefficient (an ICC value of
0.733) when compared to other subscales. On the other hand, the ‘side-effect-burden’
subscale showed the highest stability (an ICC value of 0.929). Relatively longstanding
concepts may show higher consistency when measured over time than those that may
vary with day-to-day experiences. The present study did not assess whether participants
had new medicine-related appointments with their doctors or health providers over the
test-retest period, which may have affected reliability values of the ‘patient-doctor
communication’ subscale. Nevertheless, data revealed consistency in self-reports of
medicine use characteristics over the study period (such as the number, frequency, and
formulation of medicines) that may indirectly infer stability of medicine use experiences.
It is also possible that the relatively high stability of the ‘side-effect-burden’ subscale is
related to minimal changes in the experience or impact of side effects over the short

study duration.

Although most measures of medicine-related experiences are not assessed for test-retest
reIiabiIity,231 test-retest assessments of the Treatment Burden Questionnaire (TBQ), a
convenient comparison for reliability coefficients, revealed ICC values relatively lower
than those of the LMQ-3 i.e. 0.77 (95% Cl, 0.70-0.82) versus 0.954 (95% Cl, 0.902-0.978)

respectively.ga"232

Regardless, caution needs to be exercised when comparing LMQ-3
reliability coefficients with those reported for a distinct measure of overall treatment
burden, as different study conditions (e.g. patient populations, sample size) involved in

the two studies may have affected the reliability values differently.
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The time interval to retest is a factor to consider in test-retest reliability studies. In the
present study, the median test-retest interval was two weeks, but the range was one
week to just after five weeks from the baseline survey. There is no consensus regarding

1122127 Median retest intervals as short as 1-7

test-retest intervals, but 1-2 weeks is usua
days have also been reported.243 A retest period of two weeks to one month was used

while validating the TBQ® and it is likely that the LMQ-3 retest intervals were appropriate
and balanced. Regardless, selection of an optimal test-retest interval is a delicate balance
between minimising recall of initial test responses and preventing change of participants’

118,122,245

circumstances. Broadly, shorter retest intervals are associated with improved

211 the present study, the

reliability coefficients, but may be affected by recall bias.
instructions to the retest survey cautioned participants against trying to deliberately

remember answers from the first survey.

In test-retest studies, it is worth considering the nature of the construct under
investigation, and how likely it is to change over a given time. For instance, certain
psychological traits (e.g. mood) are liable to rapid changes118 similar to clinical states of
patients with advanced cancer are ‘prone to a faster rate of clinical deterioration’.**
However, medicine burden is a multifaceted attribute with physical, psychosocial, and
clinical aspects and, as a relatively new concept,88 its long-term stability is not well
understood. Medicine burden, and how it affects individual patients over time, is not well
studied. A few researchers purport that ‘in the absence of any intervention, self-
management attitudes and behaviours are relatively stable concepts’.?>* Nevertheless,
medicine use experiences may vary over time and are unique to individuals; some people
accept and persist with regimens despite any difficulties, others are unable to cope and
reject their treatment regimens.21 For those who continue to juggle medicine use, they
may manipulate dosing or timing of regimens, stop medicines completely or even switch

to alternative treatment options.® This is especially true if the interferences, associated

with day-to-day use of medicines, become unbearable.
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Implications for research and practice

Whether intended for use in research or clinical practice, patient-reported measures are
often selected based on their psychometric properties, including test-retest reliability.
Data from this chapter contributes to evidence for the LMQ-3 measurement properties,
most of which have been demonstrated in studies described in previous chapters. It is
now evident that the LMQ-3 is stable and can obtain consistent scores over time. A
questionnaire that demonstrates stability of responses over a short period may predict
long-term stability. Moreover, the higher the reliability of a questionnaire, the better its

118

discriminative capability;”™" this feature can be exploited to identify patients most at risk

of medicine burden.

With a stable instrument, the LMQ-3 may be used in future longitudinal/prospective
research and/or practice to monitor levels of medicine burden in at-risk populations,
which are defined and tested in Chapter 9. Keeping track of individuals’ accounts of
medicine burden over time may help inform future targeted interventions. Follow-up of
patients with the greatest burden could be done at appropriate time points determined

by the patient (say at quarterly, bi-annually, or annually).

Upon ascertaining long-term stability of scores, the LMQ-3 could be used as a screening
tool for recruiting patients in interventional studies designed to improve patients’
experience of care. Further research could use the LMQ-3 as an outcome measure in trials
evaluating new medicines or pharmaceutical care interventions. All the aforementioned
applications of the LMQ-3 would only be plausible if its sensitivity to change and
responsiveness are determined in future validation studies. Sensitivity to change is the
‘ability to measure any degree of change’ following an intervention,**® and
responsiveness related to the ‘ability of a questionnaire to detect clinically important

. . 122
changes over time, even if these changes are small’.

Study limitations and strengths

243 |

Stability of participants’ circumstances is a prerequisite in test-retest study designs.” " In

fact, guidelines suggest that an instrument’s reproducibility relates to the extent to which

‘repeated measurements in stable persons provide similar answers’.*?? This study

involved a stable sample population in terms of their prescription medicine use
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experiences over the study period. Data revealed consistency in self-reports of prescribed
regimens (number of medicines, frequency and formulations) over the study period;

these may indirectly infer stability of medicine use experiences.

Paradoxically, ‘reliability cannot be conceived of as a property that a particular
instrument does or does not possess; rather, any measure will have a certain degree of
reliability when applied to certain populations under certain conditions’,**® and reliability
estimates reflect the performance of a measure in a given population. The present study
was limited to a self-selected, small purposive sample of the public, living mostly in south-
east England and signed up to an on-line database as volunteers for research studies. The
sample participant group is, thus, not geographically representative of users of long-term
medicines in England, and LMQ-3 test-retest reliability may differ with diverse patient
cohorts. Although participants were mostly older people (age > 65), reflecting
characteristics of people likely to use long-term medicines - to whom the LMQ-3 may be
applied in practice, the relatively homogenous study population may have led to

miscalculates of reliability coefficients.**®

Although the sample size in this chapter (n=30) was lower than that recommended for

test-retest studies (n> 50),'*

the reliability coefficients were mostly adequate across
items, subscales, and for the LMQ-3 composite score. It is unlikely that a bigger sample
size may change the present findings, as indicated by other researchers assessing test-
retest reliability of patient questionnaires.”>* Regardless, 95% confidence intervals (Cl)
around some reliability coefficients showed wide variations (See the last columns of Table

8-2 and Table 8-3 respectively).

For item-level stability, the percentages of absolute and relative agreement between test

247 The percentage of absolute

retest score were assessed based on Nevill’s study.
agreement reflects the extent to which respondents provide the same answer on the two
assessments, while relative agreement may accommodate ‘near misses’ or small

differences between test-retest scores e.g. a participant who strongly agrees with an item
on test- but agrees on retest assessment. Nevill and colleagues (2001) stipulated that, for

relative stability, at least 90% of participants should have test-retest score differences

within £ 1 point, as differences above > + 4 points on a 5-point rating scale reflect ‘wide
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247 Although, this chapter revealed that some

disagreements’ among test-retest scores.
LMQ-3 items met Nevill’s criterion, these indices of item-score stability are somewhat
arbitrary,249 and restricted to 5-point scales- it is possible that it was not suitable for
assessing stability of responses on the 10-cm visual analogue scale which showed wider
disagreements in scores. Nonetheless, additional reliability analyses were conducted for

the latter scale.

Methods based on the proportion of exact score agreement are prone to obtaining the
same answer by chance and may ‘overlook the nature of disagreement’ between test-

247

retest scores.””’ It is important, however, to recognise that few medicine-related

guestionnaires have assessed test-reliability by percentage of exact agreement between
scores, for example, the patients’ attitudes towards deprescribing (PATD) questionnaire,®

which assesses constructs different from the LMQ-3’s.

Finally yet importantly, this test-retest study may have imposed response burden, as
participants had to retake a relatively lengthy survey in a short space of time. Thus, the
present sample size represents decent efforts among participants who were offered the
chance to be entered into a draw for £30 to complete both test and retest surveys.
However, it is unlikely that this very small incentive may have affected the response

11
rates. 8

8.5 Chapter summary

This chapter set out to determine the test-retest reliability of the LMQ-3, as assessment
of the extent to which the instrument obtains consistent scores over time. The findings
are promising and suggest that the LMQ-3 has excellent test-retest reliability and obtains
relatively consistent scores in the same group of participants over a short period of time
(1-5 weeks); this was assessed through multiple methods. The findings presented in this
chapter are a first step towards determining longitudinal validity (i.e. responsiveness) of
the LMQ-3, which could be used in future research and/or practice to monitor those most
at risk of medicine burden. The next chapter will explore patient attributes and treatment
characteristics associated with medicine burden, in addition to interpreting LMQ-3

guestionnaire scores further.
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Chapter 9 Interpretation of scores,
prevalence of medicine-related
difficulties, and predictors of
medicine burden

9.1 Introduction

Chapters 4 to 8 have focussed on measurement properties of the Living with Medicines
Questionnaire (LMQ), particularly testing various aspects of the instrument’s validity and
reliability. Despite being the mainstay of this doctoral thesis, the work reported in these
Chapters has paid little or no attention to the prevalence of medicine-related problems
uncovered by this measure. It is, thus, important to consider what proportion of the
population experience or perceive difficulties with their long-term prescription
medicine(s). A recent systematic review and metasynthesis of qualitative studies
indicated the need for further research and ‘[quantitative] sub-group analysis to
determine the common types of [medicine] burden in a specific ...healthcare setting’.®®
Thus, further investigations were necessary to understand aspects of medicine-related

burden that are challenging to most individuals.

As a new concept, the level(s) of medicine burden have also not yet been established
empirically and yet preceding chapters indicated the need to target future interventions
to those with ‘high’ or ‘excessive’ medicine burden. Like many psychological and clinical
screening tools, the LMQ_is scored along a ‘quantitative continuum’.”>> The LMQ collects
self-reported scores using multiple items assessing various aspects of the medicine
burden construct. Item scores are summed up to produce a total scale score (or
composite score), which depicts the overall experience of prescription medicine use.
Chapter 7 revealed that higher LMQ composite scores reflected worse experiences of
prescription medicine use (higher medicine burden). It is relevant to classify levels of
medicine burden, based on this composite score, to estimate the proportion of the

general population that is most affected.

Discriminative capability, in distinguishing groups of people with certain characteristics, is

. 11
also a desirable property for new measurement tools.**®

From the previous chapter, the
questionnaire’s reliability properties were hypothesised to confer discriminative ability to

the LMQ, but further empirical work was needed to confirm this.
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Ideally, an instrument should be able to show ‘different levels of the construct’ in cohorts
that are known to be different or logically should be different (i.e. known-groups
validity).256 Earlier work using the original LMQ found that the instrument could
differentiate between people using different a number of medicines,'*® but this version of
the questionnaire was subsequently modified. Following questionnaire revisions reported
in Chapter 5, the revised LMQ (versions 2.1 and 3) incorporated additional medicine-
related questions (e.g. about frequency of administration, or formulation) and
demographic-related questions, including postcodes to estimate levels of relative
deprivation in the respondent’s area of residence. Further analyses were needed to check
if the revised questionnaires could distinguish people using different formulations (e.g.
oral solid dose versus other dosage forms), or those administering medicines at different

time intervals.

To confirm significant predictors of prescription medicine burden, additional work was
also necessary. It was relevant to investigate whether and to what extent the
aforementioned medicine-related attributes and other socio-demographic characteristics
(e.g. age, employment status) were associated with medicine burden. This is especially
relevant if the LMQ is to be used as a screening tool for identifying patients most at risk of
medicine burden or in guiding decisions related to assigning patients to clinical and/or
research interventions that are based on individual assessments.

Aim and research questions

To determine the prevalence and levels of medicine burden, and to explore factors
associated with negative experiences of medicine use in the sample populations used in
the development of the instrument.

Research questions posed were:

1) What proportion of people experience difficulties with medicine use? What are the
cutoffs or levels of medicine burden as measured by the LMQ? What percentage of
the sample population experiences high medicine burden?

2) Isthe LMQ able to show different levels of medicine burden in groups of people
that have different treatments characteristics?

3) What socio-demographic- and treatment-related characteristics are associated
with negative experiences of medicine use, and to what extent do they predict

medicine burden?
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9.2 Methods

9.2.1 Datasets, recruitment, and study instruments

Two existing datasets gathered via a national and a regional survey, used in Chapter 6 and
Chapter 7 respectively, were reanalysed. National-level data were gathered using an on-
line survey accessible to the general public via social media, health websites, electronic
health magazines and newsletters, and via direct email invitation by participating patient
organisations or fora. Regional-level data were gathered through face-to-face recruitment
(using paper-based questionnaires) of patients in primary and secondary care settings (GP
practices, community pharmacies and outpatient clinics of Medway Maritime Hospital) in
south-east England. Ethics approval and research governance were obtained for each

phase of data collection from relevant committees.

With ready access to the two datasets, secondary data analysis provided an expedient
and cost-effective means of answering new research questions using existing variables.””’
As described in Chapter 6, an interim version of the LMQ (the 58-item LMQ-2.1) was used
to gather national-level data. Chapter 7 reported a survey dataset gathered using the
LMQ-3, which comprised 41 Likert-type items (derived from the LMQ-2.1) covering
different views and experiences of medicine use. Both datasets were reconciled to ensure
that only common variables were retained for the secondary data analysis for this
chapter. The survey dataset obtained using the original questionnaire (LMQ-1), in Chapter
4, was not used in this secondary data analysis owing to substantial differences in the

items and demographic questions when compared to the other two datasets.

Total scale scores were calculated based on the 41 Likert-type items present in the final
questionnaire (ie LMQ-3) that were common to the two datasets to enable comparison of
findings. Total-scale scores and subscale/domain scores were calculated as described in
Chapter 7 and possible composite scores ranged from 41 to 205. Both datasets had a 10-
cm visual analogue scale assessing perceptions of medicine burden, based on the
guestion, ‘overall, how much of a burden do you feel your medicines to you?’ (rated from
0 for no burden at all to 10 for extremely burdensome). This visual analogue scale was

piloted and tested in a study described in previous chapters.
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Both datasets included demographic information, including age, gender, education levels,
employment status, ethnicity, and postcodes. Postcodes were used to calculate indices of

multiple deprivation (IMD ranks) using the English indices of deprivation 2015 on-line

|258

tool™ available at http://imd-by-postcode.opendatacommunities.org/. Additionally,

datasets contained medicine-related variables including the number of medicines,
formulations used, frequency of use, ability to manage medicines independently or need
for social support, and paying for prescriptions. Both datasets included free-text

comments, which elaborated on experiences of medicine use for some participants.

9.2.2 Participants
All participants were at least 18 years of age and used at least one long-term prescription
medicine. Participants in the national survey resided anywhere in the UK, whereas

participants in the regional survey were mostly residents of south-east England.

9.2.3 Data preparation

All datasets were managed using SPSS version 24,

9.2.3.1 Missing data and outliers

For this secondary data analysis, the two datasets were examined for missing data. It was
observed that although most participants completed all Likert-type items, some
demographic questions or those asking about treatment-related characteristics were not
fully completed. Participants with incomplete answers on the 41 Likert-type items were
eliminated from the analyses. For analyses involving demographic- or treatment-related
characteristics, all statistical analyses were based on pairwise deletion of missing data
where respondents with data on variables involved in a specific analysis were retained.
Although pairwise deletion of missing data led to variations of sample sizes across this
chapter, listwise deletion would have significantly reduced the sample sizes across both

datasets. Scatter plots and box plots assessed outliers, visually.

9.2.3.2 Dummy coding and recoding of variables

To facilitate regression analyses, all categorical variables with more than two levels were
recoded to create dummy variables- these are dichotomous variables that are recoded as
0 or 1. For instance, age categories (18-29, 30-49, 50-64, and >65) and categories of

number of medicine (to 1-4, 5-9, and > 10) were recoded into three and two dummy
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variables respectively, using the first group as a reference. Reference categories were
coded based on logic, theory, or were based on category with the majority of
participants.250 For instance, when coding dosage forms, tablets/capsule were used as the
reference variable that was assumed to be more convenient than ‘any other formulation’
or a ‘combination of tablets/capsules and ‘any other formulation’. Similarly, using
medicines ‘once daily’ was taken as the simplest dosing frequency and used as the
reference category when comparing other frequencies of administration in the regression
analyses.98 Ethnicity was recoded to a binary variable (white and other) as the other

subcategories had very few participants.

9.2.3.3Sample size requirements
Sample size requirements were variable across the different statistical analyses. For
regression analyses, Tabachnick and Fidell (2013) recommend the sample size to be

182

greater than 50 + 8m; where m represents the number of independent variables.”™ Using

this criterion, the minimum sample size for regression analysis was exceeded.

9.2.4 Analyses

9.2.4.1. Descriptive statistics

To answer the first research question, descriptive statistics, including percentages and
frequencies, were used to describe self-reported experiences with medicine use and the
prevalence of medicine burden, which was derived from the distribution of LMQ
composite scores. Five categories of medicine burden were hypothesised to exist,
determined by dividing LMQ composite scores into quintiles and the proportion of
respondents in each determined. The categories were: 41-73 to reflect ‘no burden at all’;
74-106 to reflect ‘minimal burden’; 107-139 to indicate ‘moderate degree of burden’;
140-172 to reflect ‘high burden’, and those with scores in the range of 173-205 were
categorised as ‘extremely high burden’. To verify this classification of medicine burden,
further analyses were conducted. Correlations between LMQ composite scores were run
against scores based on the visual analogue scale ‘overall, how much of a burden do you
feel your medicines are to you?’. Also, cross-tabulations (contingency tables) compared
proportions of participants in the five categories of burden with similar categories of self-

ratings on the visual analogue scale.
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Participants in the ‘high’ or ‘extremely high’ medicine burden categories based on the

two assessments were deemed to ‘certainly’ have these levels of medicine burden.

9.2.4.2. Free-text comments

The two survey datasets also included an open-ended question, ‘If you have any other
views about how your medicines affect your day-to-day life, please describe them here’.
This open question served as a qualitative data collection tool that enabled elaboration of
lived experiences covered in the tick-box type questions in the two surveys, thus allowed
participants to add a ‘voice’ to their views and experiences of medicine use. These were
analysed thematically based on the eight domains underlying the revised questionnaires
that were revealed and tested in Chapter 6; this was thought to give a holistic picture of

challenging medicine-related experiences.

9.2.4.3. Between-group differences

To answer the second research question, checking if there were significant differences in
medicine use experiences between groups of participants predicted to experience
different degrees of burden, such as those with different treatment characteristics,
composite mean scores were compared; this constituted the known-groups validation.
Statistical tests used included: independent-samples t-tests for dichotomous variables,
and one-way ANOVAs where variables had three or more categories. These parametric
tests were used since the data were normally distributed. Post hoc comparisons were
assessed using Tukey HSD test or the Gabriel test depending on whether or not
assumptions for homogeneity of variance were met; the latter were assessed using

Levene’s test. The significance value of all tests was set at p-value less than 0.05.
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9.2.4.4. Regression analysis

9.2.4.4.1. Simple and multiple linear regressions

To address the third research question, socio-demographic and treatment-related factors
associated with LMQ composite scores were examined. Preliminary bivariate analyses
(simple linear regressions) were used to test each candidate independent variable against
the dependent variable. The variables which achieved p-values <0.05 and/or those with p-
values < 0.2 in either dataset were considered for inclusion in the multivariable regression

250

models.” To estimate the explanatory power of the combination of independent

175

variables, standard multiple linear regressions (forced entry method),”"> were conducted

using LMQ composite scores as the dependent variable.

A priori hypotheses
Decisions about which variables were included in the regression analyses were based on
previous research or logic. Experiences of medicine use were hypothesised to relate to

4888259 The latter

demographic characteristics, particularly age, and socioeconomic status.
was thought to relate to financial-burden of paying for long-term prescriptions medicines,
particularly for the unemployed. Living in areas of higher level of relative deprivation,
measured using the English IMD 2015, was hypothesised to impact negatively on the
medicine use experience, as was thought to relate to access to healthcare e.g. GP
appointments, pharmacist consultation or even access to prescription medicines.
Medicine use experiences were hypothesised to also relate to regimen complexity,
particularly the number of medicines, frequency of administration and the formulation

used.98’260

The need for social support with managing medicines was also predicted to
indicate higher medicine burden® with respect to day-to-day practicalities of using

medicines.
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9.2.4.4.2. Testing regression assumptions

To accurately estimate the regression models, a number of assumptions needed to be
met. Firstly, the dependent variable, the LMQ composite score, needed to be continuous,
which is the case.

a) Assessing normality

Normality of residuals, another prerequisite in multiple regression analyses, was
assessed using histograms and the normal probability plots (P-P pIots).250

b) Assessing multicollinearity

Other regression assumptions relate to absence of multicollinearity, ensuring that
independent variables are not too strongly correlated with each other. Collinearity
diagnostic tests were used to assess this assumption. One such test, known as the
variance inflation factor (VIF), was used to assess if a predictor variable had a strong
relationship with other hypothesised predictors. Although it is not clear-cut, as a rule of

174

thumb, Field (2013) indicates that VIF values above 10 are undesirable.”’” Tolerance is

another diagnostic for test for multicollinearity, calculated as 1/VIF; values below 0.1
suggest serious problems with muIticoIIinearity.174

c) Testing for homoscedasticity and independence of errors

Homoscedasticity, also known as homogeneity of variance, and independence of errors
(residuals) are also prerequisite assumptions for multiple regression. They relate to
residuals in the model that should be independent of the fitted values (i.e. do not

250 3nd how well the model fits the data. A scatter

increase or decrease with fitted values)
plot of residual values against values of the dependent variable predicted by the model,
the zpred vs. zresid plot (standardised predicted value against standardised residual), was
used to assess these assumptions.*’® If the assumptions are met, ‘there should be no
systematic relationship between the errors in the model and what the model predicts’,

and no curvy patterns in the data points should be observed on the scatter plot.*”*
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9.2.4.4.3. Regression model evaluation

Overall model fit was evaluated using R-squared (R?) and adjusted R-squared (adj R?) as
an ‘a measure of how much of the variability in the outcome is accounted for by the
predictor [variables]’, while its adjusted value reflects generalisability of the model to the
population.174 Regression coefficients, including B-values that are unstandardised and
beta (B) values that are standardised, were used to estimate the magnitude and direction
of the relationship (as positive or negative) between each predictor variable and the
outcome variable. Standardised values are easier to interpret and are directly
comparable. Beta values (B) are cited to provide better insight into the ‘importance’ of a

174
l.

variable in the mode B-values are also indicative of the extent to which ‘each

predictor affects the outcome if the effects of all other predictors are held constant.’*’”*

The t-test associated with each B-value was used to assess whether or not the predictor
variable made a significant contribution to the model (p < 0.05). Predictor variables with
smaller p-values (<0.05) of the t-test statistic indicated greater and significant

contribution to the regression model.

9.3 Results

9.3.1 Sample characteristics

The characteristics of participants in the national-level dataset (from here on, referred to
as Sample 1), recruited via the LMQ-2.1 survey, were described in Chapter 6 (see Table 6-
2). Repeated here for clarity purposes, 729 participants had fully completed all 41 Likert-
type items of the LMQ-2.1. However, some participants did not provide responses to
some of the demographic questions, or to some questions relating to their medicine
regimens. Participants in Sample 1 were of mean age 48.7 (SD+11.6). Most participants in
this sample were female (83.9%, n=612) and the mean number of medicines used was

4.6 (SD+3.7).

In Sample 2, which is the region-level dataset completed using the LMQ-3, 336 completed
all 41 Likert-type items. Similar to Sample 1, some participants had missing data on
demographic- and treatment-related questions. Over half of participants were female
(61.9%, n=208). The mean age was slightly higher (56.1 + 18.17) compared to Sample 1,
but the mean number of medicines used was similar (4.6 + 3.7). Participants’

characteristics for Sample 2 were presented in Table 7-1.
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9.3.2 Prevalence and narratives of medicine-related problems

To estimate the percentage of people experiencing different medicine-related problems
assessed by the LMQ, item-level analyses were conducted for each dataset. Table 9-1
shows the percentage of participants endorsing specific Likert-type statements. Sample
quotations from the free-text comments, which relate to each of the eight domains

underlying the LMQ, have been included to illustrate the statistical findings.

Practical difficulties

About 1 in 6 reported difficulties getting their prescriptions across the national (17.2%,
n=125) and the regional samples (16.1%, n=54). Similar findings were revealed for
difficulties relating to accessing medicines from the pharmacist: 16.6% (n=121) versus
11.6% (n=39) of the national and regional sample, respectively, agreed/strongly agreed
that they found getting their medicines from the pharmacist difficult. Up to a third
(33.7%, n=246) of the national sample admitted to putting a lot of planning and thought
into using their medicines, though a lower proportion of the regional sample (18.8%,
n=63) had the same challenge. Practical difficulties relating to access to prescription
medicines are illustrated in the quotes below;

‘My GP will not allow me to get a prescription unless | have less than 2 weeks of
tablets left. This makes planning for holidays difficult at times.’
Female, 48 years, uses one prescription medicine

‘I run out of meds because | cannot see the doctor, | run out of meds because |
cannot get to the chemist. When | change to a different doctor (i.e. | move home) it
takes me a long time to get my GP prescribing medicines that my consultant wants
me to take... | have to buy medicines on the internet...I can't get medicines
prescribed long term for my medical conditions that last for years but come and

7’

go.. Female, 54 years, six prescription medicines

‘GP management insist all prescriptions are requested in person at the surgery,
the opening times are incompatible with my work hours. Fortunately ...
pharmacist has a collection service, so is able to request, collect and dispense on
my behalf.’ Female, 47 years, uses one prescription medicine

A few participants reported difficulty with using their medicines in general: 8.0% (n= 58)

versus 6.3% (n=21) for the national and regional sample respectively.
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Cost-related burden

About 30.3% (n=221) of the national sample paid for their prescription medicines.
Although the cost of prescription medicines did not appear to be worrisome for the vast
majority, about 1 in 5 participants worried about paying for their medicines across the
national (22.8%, n=166) and regional samples (24.1%, n=81) respectively.

A few participants echoed their concerns about costs of long-term medicines through
additional comments:

‘Paying for them [prescription medicines] is my biggest problem/worry. | am long
term sick and unable to work. Yet don't qualify for free prescriptions. Long-term
illness should qualify in England.’ Female, 39 years, uses three medicines

‘I rely on my medicines... All these prescriptions are of a high cost to my budget as
i may have eight items on one prescription. | was forced to take ill health
retirement and my pension of service is very low.’

Female, 54 years, uses five medicines

‘...it is a nightmare having to pay out ridiculous amounts for drugs that are
essential to me being able to function!” Female, 21 years, uses seven medicines

Perceived effectiveness

Across the national and regional samples respectively, the vast majority of participants
felt that their medicines were working (63.9 %( n=466) to 75% (n=252)), and prevented
their condition getting worse (64.2 %( n=468) to 77.4 %( n=260)).

7

‘As my AED's [medicines] help control my seizures | am very grateful they exist..
Female, 37 years, uses five prescription medicines
However, a smaller proportion (12.5 %( n=42) to 25.0 %( n=182)) were dissatisfied with
the effectiveness of their medicines across both datasets.
‘Have no effect on the amount of pain i am in, which makes my life revolve

around pain & depression’ Female, 63 years, uses sixteen medicines

‘Find them ineffective, but nothing else is available for my condition.’
Female, 53 years, uses three prescription medicines

‘Not very effective at helping but have been told | cannot try others as the

alternatives are not on the NICE list.”
Female, 48 years, uses seven prescription medicines
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Communication about medicines with healthcare professionals

Most participants reported good communication and relationships with health providers,
in terms of their medicine use experiences. For instance, about a half (52.7% (n=177) to
55.6% (n=405)) felt that doctor(s) listened to their opinions about their medicines for
regional- and national-level data respectively. However, about a third (33.8%, n=246) of
participants in the national survey dataset did not feel that they got enough information
about their medicines (see Table 9-1). For instance, while some participants expressed
concerns about lacking information about risks of using medicines, others mistrusted
health professionals.

‘I was given no information about the long-term side effects on the other systems
of my body. ..l feel more... information needs to be given into the long term side
effects and patients informed’ Female, 25 years, uses two prescription medicines

‘Il feel that my doctor does not review or explain why he has prescribed the
particular drugs that he has for me.” Female, 71 years, uses two medicines

‘I don't feel that | have a GP that I can talk to or who believes or supports me. |

have no faith in them now.”  Female, 54 years, uses nine prescription medicines
Concerns about using medicines
Over half of participants were concerned about long-term effects of using medicines
among regional (58.3%, n=196) and national-level samples (73.9%, n=539) respectively.
Other concerns related to potential drug-drug interactions, and worries relating to
switching between branded/originator medicines to generic versions.

‘My only concern is long term effects, which no one knows.’

Female, 61 years, uses four medicines

‘I take many medications for several conditions and | am not sure they always
take interactions into account and have had a few reactions to medications...”
Female, 46 years, uses ten medicines

‘I had been stable on a branded medication for over 10 years, but they have just

discontinued it. So now I feel anxious that this latest generic will put me back to
square one.’ Female, 55 years, uses five medicines
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Side effects experience
About half of the national sample agreed or strongly agreed that the experience of side
effects was bothersome (51.1%, n=372) and that side effects interfered with day-to-day
life (45.8%, n=334). About 20.2% (n=68) and 20.8% (n=70) of the regional sample were
bothered by side effects and acknowledged their interferences/impact on life.

‘Side effects are the problem of most concern.’

Male, 70 years, uses seven medicines

‘Exhaustion, nausea, dizziness, cold getting better- the immunosuppressants and

[ulcerative colitis] UC medications. ..really awful side effects they have on me- low

white blood cell rate & low red blood cell rate & coming down consistently’
Female, 55 years, uses ten medicines

‘My medication causes horrible side effects that affect my quality of life.”
Female, Age 27, uses three medicines
In addition to general concerns about side effects, one participant hinted at the burden
resulting from prescribing cascades associated with having more medicines prescribed to
counteract the side effects of existing medicines.

‘I worry on a daily basis about the strong side-effects of Prednisolone; the
personality changes also affect everyone around me. It is annoying because of one
medicine | have to take several others to counteract those side-effects...”

Female, Age 54, uses five medicines

Interference to day-to-day life

About 3 in 10 participants (30.6%, n=223) in the national dataset agreed or strongly
agreed that using medicines interfered with their social or leisure activities; a slightly
higher prevalence when compared to that reported in the regional-survey dataset (20.2%,
n=68). Medicines were perceived to affect social relationships (13.1% versus 24.5% and
sexual lives (14.9% versus 29.4%) among the national- and regional- samples respectively.

Interferences to daily tasks were also reported by some participants.

‘IMedicines] they make me tired, meaning that | can't get out a lot, have a social
life or do a lot of activities. They also make me dizzy, so | often find it hard to be
fully focused and present during conversations, making social interaction
sometimes challenging... | find it hard to remember to take them and to fit this in
to whatever activity | am doing, but this isn't really something | can avoid so |

just have to get used to it.’ Female, 18 years, uses one medicine
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‘it is hell!! I have very little social life, virtually no sex life ...
Female, 21 years, uses seven medicines

‘After only taking my medication for a short time | feel the tablets have affected
me socially. Mainly by giving me bloated stomach and flatulence.’
Female, 49 years, uses one medicine

‘Also, sometimes it is difficult to say whether my medication is adversely affecting
my daily life/hobbies/socialising, or if it's my condition (as in, | have a choice - | can
be unable to go out because I'm in too much pain, or | can be unable to go out
because I've taken opiates).’ Female, 28 years, uses eight medicines

A few others hinted at the social stigma associated with using certain formulations.

‘My medicine is prescribed as patches and | have not been offered tablets (though
I know they exist) and the patches and dirty mark they leave is embarrassing.’
Female, 47 years, uses one medicine

‘I have to carry a glucose test kit, insulin pen, needles and sugar for hypos. It's
often hard to carry the supplies discreetly thus advertising my condition which
undermines confidence at times.’ Male, 34 years, uses two medicines

‘Possibly the largest burden is the social effect of sometimes having to take them
in public (feelings of shame/quilt/furtiveness at being obviously ‘on painkillers’,
and having to answer questions about what I've just taken).’

Female, 28 years, uses eight medicines

Patient autonomy/control over their regimens

Most participants reported limited empowerment to alter their medicine regimes to suit
their lifestyle. For instance, over a half (57.5% to 64.5%) reported that they could neither
change the dose nor the times (45.8% to 53.9%) they use their medicines, if they wanted

to.

‘If consultant at hospital has prescribed medication, and then you are discharged,
it is often very difficult to get GP to alter dose or change medication. Should be
given indicator when starting new meds or different dose...’

Female, 64 years, uses five medicines

‘I am not given choices on medicines and treatments available to treat my
symptoms.’ Female, 46 years, uses ten medicines
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Statements in their respective domains

National-level dataset

Sample 1 (LMQ-2.1) (N=729)*

Regional-level dataset
Sample 2 (LMQ-3) (N=336)*

Agree/ Disagree/ Neutral Agree/ Disagree/ Neutral
Strongly Agree Strongly opinion Strongly Strongly opinion
%(n) Disagree Agree Disagree %(n)  %(n)
%(n) %(n) %(n)
Practical difficulties (7 items)
| find getting my prescriptions from the doctor difficult. 17.2(125) 70.5(514) 12.3(90) 16.1(54) 68.7(231) 15.2(51)
| find getting my medicines from the pharmacist difficult 16.6(121) 70.2(512) 13.2(96) 11.6(39) 76.5(257) 11.9(40)
| am comfortable with the times i should take my medicines 86.8(633) 5.2(38) 8.0(58) 81.8(275) 8.1(27) 10.1(34)
I am concerned that | may forget to take my medicines 41.7(304) 42.1(307) 16.2(118) 26.8(90) 54.5(183) 18.8(63)
| have to put a lot of planning and thought into taking my medicines.  33.7(246) 45.3(330) 21.0(153) 18.8(63) 59.0(198) 22.3(75)
It is easy to keep my medicines routine 75.0(547) 11.7(85) 13.3(97) 74.7(251) 8.9(30) 16.4(55)
| find using my medicines difficult 8.0(58) 77.4(564) 14.7(107) 6.3(21) 85.2(286) 8.6(29)
Perceived effectiveness (6 items)
| am satisfied with the effectiveness of my medicines. 52.8(385) 25.0(182) 22.2(162) 70.8(238) 12.5(42) 16.7(56)
My medicines prevent my condition getting worse 64.2(468) 17.0(124) 18.8(137) 77.4(260) 8.4(28) 14.3(48)
My medicines live up to my expectations 40.9(298) 26.8(195) 32.4(236) 62.5%(210) 9.5%(32) 28.0(94)
My medicines allow me to live my life as | want to 43.3(316) 33.8(246) 22.9(167) 67.3(226) 11.9(40) 20.8(70)
My medicines are working 63.9(466) 12.6(92) 23.5(171) 75.0(252) 6.3(21) 18.8(63)
The side effects are worth it for the benefits | get from my medicines 41.3(301) 12.6(92) 41.3(301) 35.7(120) 17.6(59) 46.7(157)
Communication/relationships with HCPs (5 items)
| trust the judgement of my doctor(s) in choosing medicines for me. 56.8(414) 20.7(151) 22.5(164) 70.2(236) 11.6(39) 18.2(61)
My doctor(s) listen to my opinions about my medicines 55.6(405) 22.1(161) 22.3(163) 52.7(177) 19.6(66) 27.7(93)
My doctor takes my concerns about side effects seriously. 45.4(331) 22.8(166) 31.8(232) 51.2(172) 14.3(48) 34.5(116)
| get enough information about my medicines from my doctor(s) 44.0(321) 33.8(246) 22.2(162) 53.6(180) 22.3(75) 24.1(81)
The health professionals providing my care know enough about me 44.0(321) 36.5(266) 19.5(142) 59.2(199) 18.8(63) 22.0(74)
and my medicines
Cost-related burden (3 items)
| worry about paying for my medicines 22.8(166) 49.2(359) 28.0(204) 24.1(81) 51.5(173) 24.4(82)
| sometimes have to choose between buying basic essentials or 8.9(65) 68.9(502) 22.2(162) 9.5(32) 77.1(259) 13.4(45)
medicines
| have to pay more than | can afford for my medicines. 13.7(100) 49.1(358) 37.2(271) 15.5(52) 64(215) 20.5(69)

Table 9-1 Percentage of participants endorsing (agreeing or disagreeing) with the 41 Likert-type statements common to the two datasets
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Statement Statements in their respective domains

National-level dataset

Sample 1 (LMQ-2.1) (N=729)

Regional-level dataset

Sample 2 (LMQ-3)(N=336)*

Agree/ Disagree/ Neutral Agree/ Disagree/ Neutral
Strongly agree Strongly opinion Strongly Strongly opinion
%(n) Disagree Agree Disagree %(n)  %(n)
%(n) %(n) %(n)
Concerns about medicine use (7 items)
| worry that | have to take several medicines at the same time 32.1(234) 41.6(303) 26.3(192) 22.3(75) 55.4(186) 22.3(75)
I would like more say in the brands of medicines | use 49.2(359) 21.3(155) 29.5(215) 26.8(90) 35.4(119) 37.8(127)
| feel | need more information about my medicines 42.7(311) 33.6(245) 23.7(173) 33.9(114) 44.6(150) 21.4(72)
I am concerned about possible damaging long-term effects of taking ~ 73.9(539) 13.9(101) 12.2(89) 58.3(196) 26.4(89) 15.2(51)
medicines
| am concerned that | am too reliant on my medicines 41.3(301) 33.7(246) 25.0(182) 36.0(121) 39.9(134) 24.1(81)
| am concerned that my medicines interact with alcohol 23.6(172) 45.8(334) 30.6(223 19.6(66) 48.5(163) 31.8(107)
| worry that my medicines may interact with each other 44.1(322) 30.5(222) 25.4(185) 35.7(120) 35.7(120) 35.7(120)
Side-effect-burden (4 items)
The side effects | get are sometimes worse than the problems for 36.8(268) 40.5(295) 22.8(166) 21.1(71) 51.8(222) 27.1(91)
which | take my medicines
The side effects that | get from my medicines interfere with my day 45.8(334) 33.1(241) 21.1(154) 20.8(70) 58.1(195) 21.1(71)
to day life
The side effects | get from my medicines are bothersome 51.1(372) 25.9(189) 23.0(168) 20.2(68) 63.7(214) 16.1(54)
The side effects | get from my medicines adversely affect my 36.5(266) 40.5(295) 23.0(168) 14.3(48) 67.8(228) 17.9(60)
wellbeing
Interference to day-to-day life (6 items)
My medicines interfere with my social or leisure activities 30.6(223) 53.1(387) 16.3(119) 20.2(68) 64.9(218) 14.9(50)
Taking medicines affects my driving 17.3(126) 54.9(400) 27.8(203) 11.3(38) 72.3(243) 16.4(55)
My medicines interfere with my social relationships 24.5(179) 59.1(431) 16.3(119) 13.1(44) 71.1(239) 15.8(53)
Taking medicines causes problems with daily tasks 28.7(209) 50.2(366) 21.1(154) 14.6(49) 74.4(250) 11.0(37)
My medicines interfere with my sexual life 29.4(214) 46.6(340) 24.0(175) 14.9(50) 65.8(221) 19.3(65)
My life revolves around using medicines 29.5(215) 51.2(373) 19.3(141) 27.1(91) 54.1(182) 18.8(63)
Autonomy/control (3 items)
| can vary the dose of the medicines | take 32.6(238) 57.5(419) 9.9(72) 18.8(63) 64.5(217) 16.7(56)
| can choose whether or not to take my medicines 25.4(185) 64.1(467) 10.6(77) 27.4(92) 55.0(185) 17.6(59)
| can vary the times | take my medicines 30.2(220) 53.9(393) 15.9(116) 34.8(117) 45.8(154) 19.3(65)

Table 9-1 Percentage of participants endorsing (agreeing or disagreeing) with the 41 Likert-type statements common to the two datasets

Note: ¥ sample with complete responses across all Likert-type items

240



9.3.3 What proportion of people experience high medicine burden?

Figure 9-1 illustrates the distribution of LMQ composite scores for the two samples,

which were used to classify levels of medicine burden.
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Figure 9-1 Histograms showing distribution of LMQ composite scores

For the national-level sample, data showed that the majority had minimal (34.3%, n=

250) or moderate (47.7%, n=348) burden. Just over 1 in 10 (13.3%, n=97) participants

had scores reflecting high burden, while five participants (0.7%) had scores reflecting

‘extremely high burden’. For Sample 2, analyses revealed fewer participants with high

medicine burden (4.8%, n=16) and while none of them showed ‘extremely high

burden’ (See Figure 9-2).
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Figure 9-2 Prevalence of medicine burden in the sample populations
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Verifying medicine burden categories against self-perceptions of burden

Further descriptive analyses, in the form of correlations and cross-tabulations with
scores on the 10-cm visual analogue scale assessing perceptions of burden (VAS
burden), were conducted to verify the five categories of medicine burden based on
overall composite scores. A positive, moderately strong, correlation between VAS
burden scores and composite scores was obtained for both national- (r=0.542,
p<0.001) and regional samples (r= 0.571, p<0.001), suggesting that perceptions of

medicine burden were related to experiences of burden in the appropriate direction.

For cross-tabulations, the VAS burden scores were divided into five groups: 0.0- 2.0;
2.1-4.0; 4.1-5.9; 6.0-7.9; 8.0- 10.0; scores range from 0 to 10 depicting ‘no burden at
all’ to ‘extremely burdensome’. Of the 29 national-survey participants assessed to have
‘no burden’ based on composite scores, the vast majority (79.3%, n=23) had
perception ratings in the lowest category (0.0-2.0) of the VAS scale. Similar findings
were found in the second sample, where all but one participant (95.7%, n=22) assessed
to have ‘no burden’ based on composite scores had perceptions ratings in the lowest
category of the VAS scale (0.0-2.0). These findings may suggest that, on the whole,

LMQ composite scores in the range 41-73 closely reflect absence of medicine burden.

Of the five national-survey participants assessed as having ‘extremely high burden’
based on composite scores, 80% (n=4) had perception ratings in the topmost category
(8.0-10.0) of the VAS scale. None of the participants in the second sample (Sample 2)
had composite scores and VAS ratings reflecting ‘extremely high burden’ or ‘extremely
burdensome’ respectively. In Sample 2, about 68.8% (n=11) of those with ‘high burden’
based on composite scores had perception ratings in the topmost category (8.0-10.0)
of the VAS scale. This finding indicates that LMQ composite scores of > 140 reflect, for

the most part, higher levels of medicine burden.
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The data showed that the middle categories of medicine burden (i.e. ‘minimal burden’

and ‘moderate burden’), based on composite scores, were less discriminative (See

Table 9-2).
LMQ composite score
No burden Minimal Moderate High burden Extremely
VAS (41-73) burden burden high burden
scores (74-106) (107-139) (140-172) (173-205)
National 0.0-2.0 79.3% (23) 44.5%(106) 11.0%(37) 5.2%(5) 0.0%(0)
Samplel  2.1-4.0 | 3.4%(1) 22.7%(54) 21.4%(72) 9.4%(9) 0.0%(0)
(N=704)*  4.1-5.9 6.9%(2) 14.3%(34) 31.0%(104) 16.7%(16) 20.0%(1)
6.0-7.9 6.9%(2) 12.2%(29) 20.2%(68) 28.1%(27) 0.0%(0)
8.0-10.0  3.4%(1) 6.3%(15) 16.4%(55) 40.6%(39) 80.0%(4)
Regional  0.0-2.0 95.7% (22) 68.2%(118) | 30.3%(37) 6.3%(1) 0.0%(0)
Sample2  2.1-4.0 4.3%(1) 12.1%(21) 15.6%(19) 0.0%(0) 0.0%(0)
(N=334)* 4.1-59 0.0%(0) 11.0%(19) 23.8%(29) 6.3%(1) 0.0%(0)
6.0-7.9 0.0%(0) 1.7%(3) 18.9%(23) 18.8%(3) 0.0%(0)
8.0-10.0 0.0%(0) 6.9%(12) 11.5%(14) 68.8%(11) 0.0%(0)

Table 9-2 Cross-validation of medicine burden categories derived using LMQ-3
composite scores

Notes; *Reflects the sample size for participants that had complete data on both the LMQ composite
scores and VAS burden scores. Colour codes green = minimal/no burden; yellow = some degree of
burden; orange = ‘certainly’ high/extremely high degree of burden

Table 9-2 shows that for national-level sample, a total of 70 participants (~ 9.6% of the
original sample) ‘certainly’ had high/extremely high medicine burden following two
assessments using composite scores (> 140) and VAS ratings (> 6.0); only 14 (~ 4.2%) of
the regional sample participants ‘certainly’ experienced high/extremely high burden.
Table 9-3 summarises the characteristics of the latter subgroups. Appendix 25
illustrates free-text comments from participants with scores reflecting ‘certainly’

high/extreme medicine burden.
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Characteristics Sample 1 Sample 2

(N=70) (N=14)

% (n) % (n)

Gender Female 79(55) 64(9)
Male 21(15) 36(5)

Age 18-29 10(7) 0(0)
30-49 36(25) 57(8)

50-64 47(33) 36(5)

65 or over 7(5) 7(1)
Ethnicity White 96(67) 79(11)
Other 4(3) 21(3)

Employment Employed 36(25) 43(6)
Unemployed 40(28) 36(5)

Retired 11(8) 21(3)

Full time student 7(5) 0(0)

Other 6(4) 0(0)

Paying for Yes 26(18) 57(8)
prescriptions No 74(52) 43%(6)
Managing Independent 66(46) 71(10)
medicines Needs support 33(23) 29(4)

Number of 1-4 49(34) 7(1)
medicines 5-9 34(24) 64(9)
10 or more 17(12) 29(4)

Formulation Tablets/capsules 59(41) 50(7)
Mixed* 41(29) 50(7)

Table 9-3 Characteristics of participants with ‘certainly’ high or extremely high
medicine burden based on their LMQ-3 composite scores and global VAS ratings

Note; *both parenteral and non-parenteral forms; VAS- Visual Analogue Scale
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9.3.4 Subgroup differences

Differences in medicine burden (measured by LMQ composite scores) were examined

with respect to participants’ socio-demographic and treatment characteristics for both

the national and regional samples (See Table 9-4).

Characteristics

National-level data
Sample 1 (LMQ-2.1)

Regional-level data
Sample 2 (LMQ-3)

(N=729) (N=336)
Mean(SD) p-value Mean (SD) p-value
Gender Female 113.8(25.2) 103.6 (19.4)
Male 114.6(22.5) .784 101.2 (20.5) .289
Age (years) 18-29 119.9(20.3) 104.6(18.4)
30-49 114.3(22.4) 108.4(22.4)
50-64 113.7(24.1) 102.8(20.5)
265 107.8(23.1) .055 98.4(17.5) .007*
Education School 114.5(23.3) 103.4(21.5)
CoIIege/Apps 115.9(23.3) 100.5(20.1)
University 112.0(22.6) 103.4(20.0)
Other 124.8(22.3) .073 107.7(15.2) 439
Employment Employed 111. 1(21.6) 103.2(20.1)
Unemployed 122.2(24.2) 118.0(21.5)
Retired 109.1(21.84) <.00*  98.3(17.3) <.001*
Ethnicity White 113.6(23.2) 101.9(19.4)
Other 122.5(17.5) .070 106.8(22.6) 153
No. of 1-4 111.1(23.2) 100.3(17.7)
medicines 5-9 117.2(21.6) 107.8(23.8)
> 10 121.4(24.2) <.001* 104.4(20.3) .010*
Formulation Tablet/capsule 113.3(23.7) 102.4(18.7)
Any other 96.8(17.6) 103.4(17.6)
Combinations# 116.0(22.1) .001* 103.1(24.8) .954
Frequency of Once daily 106.3(22.5) 97.8(16.0)
use Twice daily 117.7(24.9) 101.7(20.0)
Thrice daily 111.9(21.3) 111.4(23.8)
2 4 times daily 121.3(21.1) <.001* 112.7(22.1) <.001*
Managing Independent 112.1(22.8) 100. 8(19.5)
medicines Requires help 124.6(22.1) <.001* 116.4(17.8) <.001*
Paying for No 114.0(23.8) 100.6(19.5)
prescriptions Yes 113.6(21.5) .844 106.2(20.3) .014%*

Table 9-4 Differences in medicine burden by demographic and treatment characteristics

Notes; *statistically significant findings; SApp — apprenticeship; # Combinations of tables/capsules and

‘any other formulation
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9.3.4.1 Socio-demographic characteristics

Gender; Gender did not seem to affect medicine use experiences in the sample
populations. Across both samples, there were no statistically significant differences
(p>0.05) in mean composite scores between males and females based on findings of
the independent-samples t-tests. The qualitative analyses revealed most free-text

comments were from females, most of which described negative experiences.

Age; One-way ANOVAs indicated that medicine use experiences significantly differed
with age. For instance, post-hoc Tukey HSD tests on the regional-level data revealed
significantly lower mean composite scores (98.4+17.5) among those 65 years and over
when compared to the 18-29-year-olds (104.6+18.4). The same finding was observed
in the national dataset, except that it was marginally significant. This finding may
suggest that increasing age is associated with lower self-reported medicine burden,
while younger participants seem to report relatively worse experiences with medicine

use.

Employment status; One-way ANOVAs revealed statistically significant differences in
medicine uses experiences in terms of employment status. Across both samples,
unemployed participants, including those self-reporting to be homebound, disabled, or
those unable to work due to illness or other reasons, had the highest mean composite
scores (reflecting relatively higher medicine burden) when compared to employed or

retired participants (p < 0.001) (See Table 9-4).

Education and ethnicity,; Across both samples, there were no statistically significant

differences in medicine use experiences in terms of the level of education and

ethnicity (p>0.05).
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Deprivation levels and medicine burden

As shown in Table 9-5, significant differences were found between deprivation levels

and medicine burden levels (LMQ composite scores); higher relative deprivation levels

(lower IMD ranks) were associated with increasing medicine burden (higher LMQ-3

composites).

Deprivations levels

Sample 1 Sample 2
N Mean p-value N Mean p-value

(550) IMD rank (279) IMD Rank
No burden at all 21 24850 18 18459
Minimal/very little burden 188 18725 149 17415
Some/moderate burden 263 17152 100 15755
High burden 74 15768 12 9841
Extremely high burden 4 10022 <0.001 0.025

Table 9-5 Relationship between relative deprivation in area of residence and medicine

burden

9.3.4.2 Medicine-related characteristics

Number of medicines; One-way ANOVAs revealed statistically significant differences in

mean composite scores across number of medicines categories. Post-hoc tests for

multiple comparisons (Tukey HSD) showed significantly higher scores (higher burden)

among those using 5-9 medicines when compared to those using 1-4 medicines across

both subsamples (p <0.05). Further subgroup analyses showed variations in levels of

medicine burden with respect to the number of medicines used (See Figure 9-3).
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Figure 9-3 Comparison of medicine burden categories with number of medicines used
across the two sample populations.

Note; The figure shows that the number of prescription medicines used varies across different levels of
medicine burden. The first bar chart (for national-level data) shows that people with extremely high
medicines were mostly using 5-9 medicines. The regional-level data shows that people with high
medicine burden were also mostly using five or more medicines
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Formulation; There were variations in medicine use experiences with regards to the
formulation of medicine used. Based on national-level data, one-way ANOVAs (and
post-hoc Games-Howell tests) showed significantly (p < 0.001) higher mean scores
(higher burden) for people using a combination of tablets/capsules and ‘any other’
formulations (116.0+£22.1) compared to those using a non-oral solid dose formulation
(96.8+ 17.6). Data from the second subsample revealed mixed findings, with no

statistically significant differences across formulation types (p =0.954).

Frequency of medicine use; For both samples, one-way ANOVAs showed significant
differences in medicine use experiences with respect to the frequency of medicine use.
Mean composite scores generally increased with more frequent medicine use per day.
Across the national sample, post hoc (Tukey) tests showed significantly higher mean
composite scores among participants using medicines four or more times daily
(121.3421.1) when compared to those using medicines once daily (106.3+22.5) (p
<0.001).

Ability to manage medicine use; Across both datasets, independent samples t-tests
revealed significantly lower mean composite (less burden) scores among participants
managing medicines independently when compared to those needing social support

with managing their medicines use (p<0.001) (See Table 9-4).

Paying for prescriptions; Mixed findings were observed with regards to paying for
prescriptions. In the regional sample, participants who paid for their prescriptions had
relatively higher burden (composite mean scores =106.2+20.3) than those who did not
pay for their prescriptions (composite mean scores =100.6+£19.5) (p=0.014), but the

national-level sample showed no statistically significant differences (p=0.781).

Cost-burden mean scores were significantly higher among the unemployed (7.7(+3.1)
to 8.8(+3.2)) and compared to those employed (6.9 (+2.9) to 7.3(+3.2)) across Samples
1 and 2 respectively; one-way ANOVAs followed by post-hoc Tukey-HSD tests revealed
significant findings (p-values, <0.001 to 0.022). Cost burden scores did not vary

significantly with the number of medicines in either sample (p-values, 0.084 to 0.189).
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9.3.5. Findings of regression analyses

To address the third research question, predictors of medicine burden were

investigated through simple- and multiple linear regression analyses.

9.3.5.1. Assumptions for regressions
To ensure suitability of both datasets for regression analyses, specific statistical

assumptions were tested, as previously described in the methods section.

Multicollinearity; All intervariable correlations between independent variables were

174

below 0.9, and thus the multicollinearity assumption was met.”"” For both datasets,

tolerance values were above 0.1 (range of 0.136 to 0.952), reflecting absence of

174,175

multicollinearity. VIF values were all below 10 (range, 1.05-7.345) confirming that

there were no serious problems with multicollinearity among predictor variables.!’**”

Normality; As shown in Figure 9-1, both datasets had relatively normal distributions of
LMQ composite scores as the dependent variable. For both samples, histograms of
standardised residuals also appeared ‘bell-shaped’ and P-P plots revealed most data

points to be reasonably close to- and lying along the diagonal line (See Figure 9-4).
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Homoscedasticity & independence of errors; For both samples, the scatterplots
showed that most residuals were distributed haphazardly and no systematic pattern
was immediately visible, thus the assumptions for homoscedasticity and independence

of errors were not violated (Figure 9-5).
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Figure 9-5 Scatter plots of standardised residuals against standardised predicted values

Note; The Graph from National-level data (Sample 1) is at the top and that for Regional-level data
(Sample 2) is at the bottom

Outliers, data points whose standardised residual values are greater than 3 in absolute
value,'”” were assessed using scatter plots shown in Figure 9-5. Only a few outliers
were present in Sample 1, but were retained in subsequent analyses owing to the large

sample size in this dataset (n=729) and possibly minimal impact on the findings.'”
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9.3.5.2. Findings from simple linear regression

Simple linear regression was used to estimate the relative contribution of each
independent variable to the prediction of LMQ composite scores as the dependent
variable (See Table 9-6). Independent variables tested were those identified to show
significant differences in composite scores in the preceding subgroup analyses (i.e.
age, employment status, number of medicines, formulation, frequency of
administration, managing medicines independently or need for social support and
paying for prescriptions). In addition, deprivation level and perceptions of burden were

tested as independent variables.

The findings revealed that nearly a third of the total variation in LMQ composite scores
was predicted by self-perceptions of medicine burden across both sample populations
(R?=29.4% to 32.6%). Other statistically significant predictors of negative experiences

of medicines use, from the simple regression analysis, are presented in Table 9-6.
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Independent

Sample 1 (LMQ-2.1)

Sample 2 (LMQ-3)

variable

B SE 8 p B SE 8 p R’ (%)~
Age (years) -0.21 0.07 -0.11 .004* -0.17 0.1 -0.16 .005* 1.2-2.4
Employment
Employed ®
Unemployed 10.5 2.1 0.19 .000* 14.6 3.4 0.23 .000* 4.8-9.1
Retired -2.6 2.2 -0.04 .242 -5.14 2.3 -0.13 .026*
Deprivation 0.00 0.00 -0.19 .000* 0.00 0.00 -0.18 .003* 3.2-3.5
level®
Number of
medicines
1-4°
5-9 5.7 1.9 0.11 .002* 7.44 247 167 .003*
210 9.9 3.1 0.12 .001* 4.02 3.53 .063 .256 2.2-2.7
Formulation
Tablets/cap®
Any other form  -16.8 5.1 -0.124  .001* 0.69 4.1 0.009 .868
Combinations# 2.4 1.7 0.051 177 0.40 2.7 0.008 .882 0.0-2.0
Frequency
Once daily*®
Twice daily 7.3 1.76 0.16 .000* 3.2 2.6 0.074 .209
Thrice daily 6.3 2.12 0.11 .003* 13.0 3.5 0.208 .000
> 4 times daily 11.9 2.29 0.20 .000* 14.2 3.5 0.234 .000
Other times -4.31 2.48 -0.06 .083 2.5 4.4 0.032 .568 6.1-7.2
Managing
medicines
Independent®
Requires help 12.52 2.48 0.188 .000* 15.56 3.2 0.259 .000* 3.5-6.7
Paying for
prescriptions
No®
Yes -3.73 1.89 -0.007 .844 5.57 226  0.135 .014* 0.0-1.8
Perceptions of 4.303 0.254 0.542 .000* 3.80 0.30 0.571 .000* 29.4-32.6

burden’

Table 9-6 Simple linear regression analyses of predictors of medicine burden

Notes; ° reference variable; B- Unstandardised coefficients; B- Standardised beta coefficients;
SArea deprivation levels based on IMD ranks for England 2015;
$ ‘Overall, how much of a burden do you feel your medicines are to you?;
¥ ‘Taking everything into account, how satisfied are you with your medicines?’;
$Index of Multiple Deprivation Rank 2015;

~ R-squared range reported for both samples;
# Combinations of tablets/capsules and ‘any other formulation

*p < 0.05
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9.3.5.3. Results from multiple regressions

To investigate the combined effect on LMQ composite scores and the explanatory
power of all independent variables, standard multiple linear regressions (forced entry
method) were conducted based on the regional-level sample (Sample 2) which used
the final version of the questionnaire (LMQ-3). Analyses showed statistically (or
marginally) significant predictors of negative experiences: a) being unemployed (B
=0.10, p=0.053); b) relative level of deprivation in a participant’s area of residence (B
=-0.11, p =.023); c) needing assistance/social support with medicine use (B =0.13, p=
0.008); d) paying for prescription medicines (B =0.09, p=.068); and e) perceptions of
medicine burden (B =0.48,p <.001). This model explained 36% of the variance in LMQ

composite scores (See Table 9-7).

Independent variable B SEB B p-value
Constant 94.0 2.38 .000
Unemployed 5.86 3.01 0.10 .053
Deprivation level® 0.00 0.00 -0.11 .023
Help/support with 8.25 3.09 0.13 .008
managing medicines

Paying for prescriptions 3.63 1.98 0.09 .068
Perceptions of burden 3.10 0.33 0.48 .000

Table 9-7 Multiple regression analyses of predictors of medicine burden

Note; R-squared = .356; Adjusted R-squared =.344; §Index of Multiple Deprivation Rank 2015; n= 275
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9.4 Discussion

Using secondary data obtained from earlier studies, this chapter interpreted
questionnaire scores of the LMQ-3. Particularly, this chapter investigated the
prevalence of medicine use issues covered in the questionnaire. The results indicated

variations in medicine use experiences across the sample populations.

Although the vast majority reported positive experiences with various aspects of
medicine use, a fair proportion also reported practical difficulties (including problems
accessing prescriptions and medicines), ineffective therapies, and impacts of side
effects. A few indicated gaps in communication and relationships with healthcare
professionals, citing a genuine lack of information about their medicines. Cost-related
burden appeared to affect a smaller proportion of the sample population, particularly
the unemployed. General concerns about medicine use often related to possible long-
term harm and risks associated with medicine use. For others, planning and using
different regimens, around usual life’s demands (e.g. work, meals, sleep), hindered
performance of tasks, social and/or leisure activities, and restricted social life. These
findings support medicine-related issues reported in the literature (as discussed in

Chapter 1 and 2), and some have been discussed in Chapter 6 and 7.

The findings are supported by recent reviews of qualitative studies, exploring patient

85858589 Individuals’ views of their

perspectives of treatment and medicine burden.
regimen, within the context of life’s demands and responsibilities (e.g. family, work,
school), may also affect perceived or actual treatment burden.?®® For instance, Demain
et al reported biographical disruption (including restriction of activities and social
stigma), relational disruptions (e.g. strain to family and social relationships), and

biological disruptions associated with side effects from using different therapies.”

Autonomy/flexibility to vary regimens appeared to be limited in the sample
population, and most participants reported minimal or no control over their regimen
dosing or timing. Flexibility in regimes, where clinically beneficial, may reduce
perceived medicine burden and encourage persistence with long-term medicine

221,241,260

use On the hand, loss of independence, freedom, and/or spontaneity

associated with adherence to strict regimens can be burdensome for some
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individuals.” Moreover, demands in time and effort to organise and use certain
therapies (such as nebulised medicines, or prolonged, inpatient, iron chelation

238,240

therapies ) may infringe on individual freedom and arouse negative emotions and

feelings ‘in the sense of not being ‘carefree’”.”

This study also attempted to define and verify levels of medicine burden, as measured
by the LMQ-3 instrument. It was found that about 1 in 10 of the national sample
population experienced and self-reported high medicine burden. The findings suggest
that, although broadly the LMQ-3 may be able to categorise the degree of medicines
burden, allocating individuals to the category which they perceive themselves to be
‘right’ may be more problematic. One of the peculiar findings is that people’s
perceptions of medicine burden may not necessarily align well with their experiences
of medicine burden, when different aspects of medicine use are taken into
consideration using the LMQ-3 composite score. For instance, a few participants’
composite scores reflected ‘high’ medicine burden, and yet they did not perceive their
medicines as burdensome (as indicated by low VAS rating) when asked directly using
one question ‘overall how much of a burden do you feel your medicines are to you’.
The latter finding may reflect a range of issues, including necessity beliefs about

110,112

medicines. In addition, evaluation or appraisal of medicines often involves

17,108,109 3 many participants may

weighing risks against benefits of using medicines,
appreciate the prevention of disease, symptom control, and reduction in mortality,
which they set against actual burden. Thus, medicines are not necessarily viewed as a
‘burden’ among some participants on long-term prescription medicines, but rather a

‘necessity’ to get through life.

The findings also indicate that one general question may not accurately assess the
overall experience of medicine use and thus confirms the advantage of using the LMQ-
3 composite score that uses multiple item scores when quantifying the level of
medicine burden. However, the study also showed that perceptions of medicine

burden significantly affect actual levels of burden.
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To examine the questionnaire’s known-groups validity, sub-group analyses were tested
for different treatment-related characteristics. The LMQ-3 questionnaire was able to
discriminate between participants using different formulations, number of medicines,
and frequency of administrations. Particularly, higher burden scores were obtained
among those using combination of formulations (both oral and non-oral types), five or
more medicines, and among those using medicines more frequently (i.e. four or more
times daily). These findings are related to regimen complexity, which affects

adherence.?®%2%?

There is limited literature investigating treatment characteristics associated with
medicine burden. Sawicki et al suggests that burden relates to ‘number of therapies
required on a daily basis, the frequency of such therapies, the complexity of
administering therapies, and the amount of time needed to complete a therapy.'260
The latter was not investigated in this study, and future studies using the LMQ-3 may
incorporate patient estimates of the time needed to use or plan medicines on a regular

basis as a possible indicator of medicine burden.

In the US, Vijan et al found higher perceived burden among diabetic patients using a
combination of parenteral (e.g. insulin injections) and oral medicines when compared
to those using oral agents alone.?® Similar finding were reported by Sawicki et al who
also found that using more types of nebulized, inhaled, and oral medications were all

260

associated with higher treatment burden.””" Vijan also reported treatment burden

ratings to increase in a ‘fairly linear pattern based on increasing frequency of
administration’.?® The present study found that medicine burden scores generally

increased with frequent use of medicines per day.

The number of medicines was associated with higher medicine burden scores,
although this finding was inconclusive when examining the combined effects of
multiple explanatory variables in the regression analyses; the number of medicines
used was a not a statistically significant predictor of negative experiences when all
other factors were included in the multiple regression model. In a recent
conceptualisation of medicine-related burden, Mohammed and colleagues also

establish that medicine burden is a multifactorial construct and that it goes beyond the
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number of medicines used.®® The authors suggest that people using the same number
of medicines may have different levels of medicine burden, as they could struggle with
different aspects of medicine burden; a finding clarified by the qualitative data.
[llustratively, Zarowitz (2011) noted that ‘for some patients, one medication may be
too much, and for others, 15 medications may be too few’,® while Cadogan and
colleagues question ‘when many is not too many’ in their recent opinion paper on

polypharmacy.16

In terms of demographic characteristics, medicine burden was not statistically related
to gender, education levels, or ethnicity, although qualitative data indicated more
females reporting negative experiences. One study investigating treatment burden
among adult patients with cystic fibrosis in the US reported statistically significant
gender differences whereby females had higher treatment burden scores than males;

however, no significant differences were found in terms of age.?*°

The present study,
on the contrary, found that, compared to younger participants (<65 years), those aged
65 years or older tended to report lower medicine burden. This may be explained by a
tendency to report positive experiences (higher satisfaction) in this age group, possibly
due to lower expectations of care in this group,106 and greater acceptance of need for

and gratitude for medicines in older people.

Unemployed participants, including those self-reporting to be homebound and unable
to work due to illness or other reasons, had worse medicine use experiences when
compared to those employed or retired, and this may be due to cost-related burden.
In addition, living in an area of higher level of relative deprivation was significantly
associated with poor experiences of medicine use. People of low socioeconomic status
may experience challenges with medicine use, as it affects access to healthcare,

including obtaining prescription medicines.

Those in need of social support to manage their medicines were also found to report
higher medicine burden compared to those managing independently. In fact, needing
help/support with managing medicines was a statistically significant predictor of

higher medicine burden in the regression analysis, as was paying for prescriptions.
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Implications for research and practice

Now that we know the prevalence and levels of medicine burden, as well as
treatment-related or demographic characteristics associated with higher medicine
burden, future research or practice may target those affected. Individuals identified as
‘high burden’ could be targeted for medicine use reviews or other medicine-related
intervention/services to plan ways of reducing the burden among of those using long-

term medicines.

Prescribers and suppliers of long-term medicines should consider medicine-related
burden, and further studies may engage providers to investigate their understanding
and perception of medicine burden, as a step towards engaging in meaningful
conversations with patients about their medicines. Providers should be made aware of
the potential burden of treatments for long-term conditions, as this may be an initial

step to discussing issues affecting some people.

Communication gaps between people on long-term medicines and HCPs may also be
addressed. Huang (2008) suggests that "actively acknowledging the burden of life with
treatments early on in the disease; and anticipating the psychological distress that
people may experience over time’ could prove beneficial for patient-centred
communication.’®® Again, patient education not only about the effects of disease but
also about the effects and demands of treatments may be beneficial in managing
expectations, reducing psychological burden,?®® and improving experiences of long-

term use of medicines.

Where possible, and clinically justifiable, simplifying/modifying medicine regimens

could reduce the burden.?®?

Pharmaceutical companies and related research could
develop and test formulations that are less burdensome e.g. those with lower
frequency of administration. Evaluation of medicine burden as an outcome when
developing new medicine agents may be incorporated in medicines development

. . .. 2
guidance, particularly for long-term medicines.**®

For patient populations that are particularly at risk of adverse effects of medicines,

such as the elderly, reviewing medicines that complicate the regimen or even
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reviewing clinical targets to less intense treatments, may be beneficial.?®® If warranted,
and if part of patient preferences, wants or wishes, medicine use review to uncover
unnecessary medicines may help in discontinuing/deprescribing as this could
potentially reduce medicine burden. As recommended by Vijan et al (2005), ‘treatment
burden [and medicine burden may] be explicitly considered when making clinical and

policy decisions about the management of chronic diseases’.?*

Where modifications to regimens or cessation is not possible, reassuring individuals
that they can adapt to living with medicines and/or discouraging ‘fears’ of medicines

259
l.

may prove usefu Coping strategies could include focussing on the positive effects

of using medicines (e.g. having control over their disease/condition and preventing

283 and seeking social support.?*!

long-term complications),
Study strengths & limitations

This study employed secondary data to address new research questions, and further
studies may be needed to attempt to cross-validate the current findings using primary
data.

While the two datasets used were adequate, in terms of sample size and content
coverage of variables used in all analyses, it is worth noting that the two questionnaire
versions employed in this study (LMQ-2.1 and LMQ-3) were administered through
different methods (on-line versus face-to-face recruitment respectively). Although
they shared a vast proportion of items and demographic questions, on which all
analyses were based, it is uncertain that the differing number of items in the data
collection instruments did not affect the results. The use of combined datasets is
increasingly popular in clinical research. This is evident in studies such as meta-
analyses where information from individual studies is pooled from several sources to
derive findings that are more conclusive. Nevertheless, challenges such as missing
data, between-practice variations, and other methodological differences in the way
data are collected may affect the results. Efforts were made to examine and minimise
potential heterogeneity across the two datasets, including reconciling items across the

two datasets, assessing missing data and checking normality of responses.
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It was difficult to assess the impact of using multiple recruitment sites (general
practices, hospital outpatient areas, community pharmacies, and the general public)
on the response patterns, but it is likely that using multiple sources of data enhances
generalisability and reliability of findings reported in Chapter 9. Moreover, using the
LMQ across various settings also serves as a preliminary test of acceptability of the
instrument in these settings, and employing paper- and electronic distribution of the
measure considered alternative methods by which patients may report medicine use
issues. Nonetheless, the sample populations comprised mostly females partly because

relatively more women than men use prescription medicines in England.31

Also, multiple linear regressions were conducted using one sample dataset, (the final
LMQ-3 or regional sample), despite relatively larger sample for National-level data
(gathered using an interim questionnaire) that covered the views of those in wider
geographical area. The national survey was accessed across the UK, and it is likely that
cost-related items were irrelevant to people living in Scotland owing to different

schemes for paying (or not) for prescriptions.

Methods for determining optimal cut-off scores, reflecting appropriate classifications
of individual levels of an attribute (e.g. level of burden), for clinical and psychological

118235 £iture studies may use the Receiver Operating

scales, are wide ranging.
Characteristic (ROC) analysis to confirm the sensitivity and specificity of LMQ-3 cut-off
scores for the categories of medicine burden, once a ‘gold standard’ comparator

measure of medicine burden is available.
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9.5 Chapter summary

This study determined the prevalence of medicine-related difficulties, defined levels of
medicine burden based on LMQ composite scores, as well as examined potential
predictors of medicine burden. Using secondary survey data, the findings showed that
medicine-related issues assessed using the LMQ are wide ranging, and affect users of
long-term medicines differently. Although the vast majority report positive
experiences with different aspects of medicine use, this study found that about 10% of
the national-level sample population reported high medicine burden. Burden levels
differed with multiple factors such as employment status, the relative level of
deprivation in area of residence, needing support with managing medicines, and
paying for prescriptions. Perceptions of burden significantly influenced the actual

levels of medicine burden reported by individuals.
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Chapter 10 General discussion

10.1 General introduction

In today’s health systems, including the English National Health Service (NHS), it is
increasingly desirable to understand and monitor patients’ experiences, in order to

73234 Monitoring experiences of medicines use is a

enhance the quality of their care.
priority since prescription medicines are the most common healthcare intervention.’
Given the growing numbers of people using long-term medicines for multiple chronic
conditions, thus having to deal with the additional burden of polypharmacy, the need
to not only understand but also to measure this burden is urgent. This is evidenced by
recent policy and research funding initiatives by the National Institute for Health
Research (NIHR) to establish useful ways of measuring and addressing the problem of

inappropriate polypharmacy in the UK.*%%4

Patient reported experience measures (PREMs), and patient-reported outcome
measures (PROMs), provide a means for exploring, understanding and reporting
personal experiences and outcomes of healthcare interventions respectively.”** As
described in Chapters 1 and 2, the medicine use experience is multifactorial including
patient-related factors (e.g. type and severity of disease condition(s)), medicine-
related factors (e.g. formulation, cost, regimen complexity, effectiveness) and health-

system-related factors (e.g. access to medicines and health-provider communication).

As direct assessments, PREMs and PROMs can ‘help patients to judge how they feel

about their own experiences and outcomes of care, including the benefits and risks of

» 231

treatment’,””" when compared to clinician-driven measures that tend to focus on

»231

‘prescriber-defined outcomes’”" (e.g. inappropriate prescribing and drug-related

265

problems,19 and adherence”™). The literature review revealed the dominance of

108,109,129,1 N
08109129130 |y addition, there are tools to

measures of satisfaction with treatments.
assess patient satisfaction with pharmacy services,?® including the Community
Pharmacy Patient Questionnaire (CPPQ) that is mandatory across England and
Wales.?®” Measures such as the CPPQ, currently used to gather patient feedback, are
designed to improve organisational efficiency and enable compliance with clinical

governance requirements, therefore focus on process and structural indicators (such

as waiting time) and superficially assess medicine-related communication.
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It is well documented that satisfaction measures are prone to acquiescence bias

268

(tendency to give positive responses),” and patients are unlikely to be open about

negative medicine use experiences through satisfaction tools.

Other tools to obtain information on actual use of medicines have neither been

. . 269 I T 270,271
standardised nor validated.”™ Tools to assess medicines management ability, as
one aspect of the medicine use experience, are also common, but most require health
professional assistance to assess issues such identification of medicines, or ability to
read and follow written instructions, and thus are not direct assessments from
patients. Moreover, no gold-standard measure of medicine management ability exists

to date.?’*

Existing tools assessing treatment burden or medicine use experiences
consist of disease-specific measures, mainly in diabetes,™?® but also specific medicines,
such as inhalers for asthma,?’ parenteral iron-chelation used for managing blood
disorders,?*® and antipsychotics.?”® As already noted in Chapter 1, the increasing
prevalence of multimorbidity and polypharmacy implies that more patients have to

cope with multiple, complex treatment regimens and generic measures are potentially

more relevant and applicable to assessing broader experiences.

The overall aim of this research programme was to identify, develop, and test a generic
measure of negative experiences (burden) of long-term prescription medicine among
the adult English population. The Living with Medicines Questionnaire (LMQ) was
developed and validated as a multifaceted outcome measure for this purpose. This
thesis presents the LMQ, (version 3) as the only available, in-depth, generic measure of

the burden associated with using medicine-only therapies long-term.

As already described in previous chapters, a mixed methods approach was used to
identify, develop and test the LMQ’s measurement properties (i.e. different forms of
validity and reliability) and its potential applications. Face and content validity,
ascertaining the meaning and relevance of questionnaire content, was tested in a
qualitative, cognitive interview study. A series of iterative, cross-sectional, surveys of
the target sample population (users of long-term prescription medicines for any
disease/condition) enabled item reduction, from a 60-item originator tool (LMQ-1) to a
more manageable, 41-item, tool (See Appendix 26 for item tracking). Survey data

allowed evaluation of other questionnaire properties, particularly construct validation
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that established the eight domains of medicine burden. Criterion-related validation
revealed relationships among medicines burden, and other relevant concepts (i.e.
treatment satisfaction and health-related quality of life measured by the TSQM-Il and
EQ-5D-5L respectively). Forms of reliability (internal consistency and test-retest) were
also assessed for the LMQ-3, and interpretation of questionnaire scores allowed
qualitative meanings that clarified levels of medicine burden (as none, minimal,
moderate, high or extremely high). The next section discusses the overall key findings

of this research programme.

10.2 Discussion of key findings
The key finding established from this research programme was that the Living with
Medicines Questionnaire (LMQ-3) is a generic, comprehensive, valid, reliable, and
interpretable measure of medicines burden suitable for use among adults using long-
term medicines for any disease/condition (s) in England. As a multidimensional tool,
the LMQ-3 covers different medicine use issues: interferences with day-to-day life;
patient-doctor relationships and communication about medicines; lack of
effectiveness; general concerns; side effects; practical difficulties; cost-related burden,
and lack of autonomy/control over medicines use. All eight domains were confirmed to
contribute to prescription medicine burden, an overarching construct underlying the

LMQ-3. These findings addressed the primary research question of this thesis.

Having proposed a suitable measure, it was worth considering the extent of the
burden problem in the sampled population and likely causal factors as a secondary, yet
indispensable, research objective. The present thesis established that about 1 in 10
patients in England are at risk of high-level medicine burden, a finding that is not
surprising. This finding indicates that the vast majority of patients do not perceive
medicines use experiences as burdensome. Qualitative findings (in Chapters 5)
indicated that some patients do not view their prescription medicines (or their effects)
as a ‘burden’. In addition, subgroup analyses in Chapter 9 confirmed that people’s
perceptions of medicine burden might not necessarily align well with their experiences
of medicine burden, self-reported through the LMQ-3 composite score; this may

explain the relatively low prevalence of the problem.
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There is limited data on actual medicines usage in England. The 2013 Health Survey for
England estimated that approximately 50% (n= 4398) of all adults used at least one
prescription medicine based on a sample of 8,795, and 22%-24% had used three or
more medicines in the week before the survey. Growing polypharmacy, as highlighted
in Chapter 1, remains a cause for concern. Data from NHS digital, formerly the Health
and Social Care Information Centre (HSCIC), shows that the average number of
prescription items dispensed in the community (by community pharmacists, dispensing
doctors in rural areas, and in general practices) in England per head of the population
was 19.6 in 2014 compared to 13.7 in 2004.% Data from prescribing records of 1,777
patients in general practices in England, in 2012, suggested that 17% were prescribed
5-9 medicines, and about 10% used ten or more medicines.’’ In the present thesis,
21.6% and 24.2% of participants taking part in a nationwide survey used 5-9 and 10 or
more medicines, suggesting an upward trend in polypharmacy. Extrapolating these
data to predict the numbers affected by high levels of prescription medicine burden at
a population level is not that straightforward. What is clear, however, is that a number
of people using long-term medicine(s) are overwhelmed by a range of medicine-

related challenges beyond the number of medicines used.

This thesis confirms that prescription medicine burden is multifactorial, similar to the

88,92 Empirical findings depicted multiple factors that

findings of earlier researchers.
significantly influence self-reported levels of medicine burden among users of long-
term medicines in the study samples, including socio-demographic characteristics.
Relatively higher self-reported medicine burden was found among younger adults (age
< 65 years), the unemployed, and among those living in areas with a higher relative

level of deprivation.

48,88,259
thus

Socioeconomic factors are cited to influence medicines use experiences,
these findings are not surprising. Younger patients (< 65 years) may have higher
expectations of healthcare,’®and less acceptance of the need for medicines when
compared to older patients (> 65 years), which may translate into higher perceived
burden. The financial-burden of paying for long-term prescriptions medicines may
affect some patients, particularly the unemployed or those with lower disposable

46,52,224

incomes. Residents of areas with a higher level of relative deprivation,

measured using the English indices of multiple deprivation (IMD 2015),%*® may
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experience challenges with access to healthcare (e.g. difficulties getting prescriptions,
GP appointments, and/or pharmacist consultations). This in turn may affect the overall

medicine use experiences.

A number of medicine-related factors were significantly associated with higher self-
reported medicine burden. Managing medicines independently was associated with
lower burden. On the other hand, higher medicine burden was reported among those
acknowledging assistance or social support with day-to-day practicalities of using
medicines. Qualitative data revealed spouses/partners or relatives, paid carers, or
healthcare professionals (e.g. district nurses) as a common source of support. The
literature review in Chapter 1 highlighted multiple factors that affect patient capacity
(ability to handle workload demands imposed by healthcare), including social
support.84 Coping strategies for managing medicine-related demands tend to draw on
family and health provider networks, and ‘lack of or inadequate [social] support can
limit the patients’ capacity to manage, further exacerbating their burden’.® It is likely
that excessive medicine burden on the patient, if transferred to carers (e.g. family or

friends), may cause relational disruptions.®

Mixed findings were revealed in terms of the number of medicines used versus the
level of medicine burden reported by individuals. This thesis revealed a unique, albeit
unexpected, finding that higher medicine burden is not necessarily associated with a
larger number of medicines used. Some studies have reported positive associations

between treatment burden and the number of medicines,®***

and quantitative data in
this thesis found a similar, but inconclusive, trend. Qualitative data showed that some
patients using one prescription medicine reported higher levels of medicine burden
associated with different aspects of medicine use (e.g. impact on social life or
interferences with day-to-day life), while others using five or more medicines reported
no or minimal burden. The present thesis confirms that medicine burden goes beyond
the number of prescription medicines used. This finding is in agreement with a recent
qualitative synthesis exploring medicine burden, which cited that ‘patients on the
same number of medicines may experience different levels and aspects of MRB
[medicine-related burden];®® this was established in the subgroup analyses illustrated
in Chapter 9 (See Figure 9-3). The finding also aligns well with views that polypharmacy

is not just about the ‘numbers’.*#1°
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Higher medicine burden was also associated with more frequent medicine use (e.g.
four times daily versus once daily) and using a combination of formulations
(tablets/capsules and non-oral types). Complex medicine regimens can be difficult to

manage alongside day-to-day life and may aggravate burden.

Although polypharmacy is mostly defined in terms of the number of medicines
prescribed and/or their appropriateness, the findings indicate that evaluations of
medicines use should consider other factors. This is especially important since views of
appropriateness of medicines differ between patients and health professionals.
Appropriateness of medicine use in practice is mostly evaluated from the biomedical
perspective by health professionals who often consider medicine benefits and risks
stipulated in evidence-based guidelines, and pay little or no attention to the subjective
experiences discussed in this thesis. Clearly, there is a need to prioritise the patient
perspective and guidelines or tools that solely rely on the number of medicines as the
only indicator to screen patients in need of medicines support or review may need to

be revised.

Individual beliefs and perceptions towards medicines may also influence the level of

medicine burden reported, as hypothesised in the theoretical framework in Chapter 1
(See Figure 1-7). Although this thesis did not evaluate patients’ beliefs (and concerns)
about their specific medicines and iliness perceptions, it is well documented that they

. .. 110,112,114
influence medicine use.*%***

Minimal-to-moderate medicine burden, reported by
the vast majority of participants, may be associated with stronger beliefs about the
necessity (and effectiveness), fewer concerns about harms of medicines, and stronger
perceptions of disease/symptom severity; further work is needed to confirm this. It is
likely that most patients perceived greater benefits of their regimens (such as
prevention of mortality) than medicine-related issues evaluated by the LMQ (e.g.
interferences to day-to-day life, practical difficulties, and communication problems
with health professionals). Treatment-related decisions by individuals ( e.g. adherence
or persistence) are influenced by weighted evaluations of benefits versus risks, harms

108,109

and/or inconvenience of medicines use. If effectiveness is not achieved,

tolerating side effects or medicine-related discomforts/inconveniences becomes more

108,109
d,

weighte and could translate into higher levels of perceived burden.
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For those that experience significant levels of medication burden, the consequences
can be wide-ranging. Medicine burden is likely to cause non-adherence, an undesirable
behaviour from the provider’s perspective. From the patient perspective, ‘rationalised
non-adherence’ is an undisclosed coping strategy and may be a manifestation of
workload-capacity imbalances among those with intolerable treatment burden.®> Sub-
optimal clinical outcomes (e.g. poor symptom control, disease progression or relapse,
deterioration of health and quality of life), may arise from any form of non-adherence.
Besides decreasing health-related quality of life, medicine-related burden may directly
or indirectly affect other aspects of an individual, including decreased productivity
associated with time and energy invested in performing healthcare tasks (e.g. in

seeking doctor appointments, repeat prescriptions and refills ).*®

10.3 Summary of key contributions to knowledge

The findings presented in this thesis contribute to new knowledge by identifying,
developing and validating a novel outcome measure of medicine-related burden, the
LMQ-3. To my knowledge, this is the first research programme to develop and test an
instrument for this purpose. The tool presented offers a practical and timely means of
evaluating medicine use challenges, including psychosocial disruptions, which are
encountered in the day-to-day lives of some users of long-term regimens and yet
rarely considered in health settings. The need to evaluate medicine burden among
patients, clearly identified as the rationale for this multiphase research programme, is
crucial in lieu of the growing polypharmacy, multimorbidity, and subsequent patient
complexity in England. Given the increasing need to assess patients’ experiences and
outcomes of healthcare interventions, it was considered worthwhile to develop and
validate a multidimensional scale for assessing the effects of medicine-only

interventions.

Through in-depth review of the literature and critical analyses of existing theories of
treatment- and medicine-related burden, most of which required further development
and empirical testing, a collated conceptual framework of prescription medicine
burden was formulated (See Figure 1-7) and some constituent factors investigated.
The framework provides insight into likely causative factors and potential

consequences of medicine burden.
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This research programme confirmed that healthcare system factors, particularly
patient-provider communication and relationships impact significantly on the

medication burden reported by an individual.

Prescription costs also affect access and use of medicines and Chapter 9 showed that
30% of the on-line national sample population who paid prescription charges had
concerns about the financial burden of using medicines long-term, which most
affected unemployed patients that were not exempt from prescription charges.
According to the 2015 report by NHS digital (formerly HSCIC), 9.4% of prescriptions
were 'charged at the point of dispensing’ in 2014,*? although this finding was based on
prescription records and the proportion of people who self-report paying prescription
charges may vary. In this research programme, 10% of the test-retest sample (n=30),
recruited via an on-line public panel in Kent, paid the prescription charge while 33% of
the criterion validation sample (n=408), recruited face-to-face in community
pharmacies, GP practices and outpatient clinics in Kent, made the co-payment. The
figures reported may reflect, partly, the sample demographics and methods of data
collection, and further studies are needed to ascertain the actual number of people
who pay to obtain their long-term prescription medicines in England as a step towards

identifying those affected by medicine costs.

In terms of medicine characteristics, regimen complexity was established as a
predictor of medicine burden especially among those using medicines four or more
times daily. The LMQ-3 instrument can identify patients with practical difficulties,
including those related to administering medicines, as well as patients concerned
about formulations (and brands). Issues around lack of effectiveness are also covered

in the measure as hypothesised in the conceptual framework (Figure 1-7).

Psychological concerns about long-term harm (and dependency) are covered in the
final measure, and perceptions of burden were found to predict negative experiences
of long-term medicines use. Satisfaction with treatments was negatively associated
with medicine burden as hypothesised in the conceptual framework. Future work may
test the impact of resilience or use of different coping strategies to manage burden,
perceived locus of control and self-efficacy beliefs on individual levels of burden. These
factors were hypothesised in the initial framework to affect medicine burden but

further empirical work is needed.
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Individual characteristics established to significantly predict medicine burden levels
were age, employment status, and residence in areas with higher deprivation levels,
suggesting that people who are under 65 years of age, unemployed or residents in
more deprived areas may be at risk of higher medicine burden and could be included
in future targeted interventions. Needing social support, in the form of help with
managing medicine use, was established as a predictor of medicine burden as
hypothesised a priori. Future work may empirically test the hypothesised
consequences of medicine burden, particularly non-adherence and how burden
impacts on other patient outcomes. The present research programme established a
negative association between medicine burden and HRQOL and targeted interventions
may minimise the impact of medicine burden on physical, emotional and social

functioning.

Incorporating the first reported systematic review of generic, patient-reported,
measures of different aspects of the medicine use experience (see Chapter 2), which
was published in the journal of Patient Related Outcome Measures,?** this thesis
provides a starting point for researchers and/or clinicians who need to select suitable
outcome measures for use in designing, planning and implementing other healthcare
interventions. The systematic review also confirmed that medicine use experiences are
wide-ranging and complex, and that no single instrument, to-date, covers all issues

affecting users of long-term prescription medicines.?*!

Although the original 60-item Living with Medicines Questionnaire, developed by Krska
and coIIeagues,119 was initially reported as a suitable measure of medicine burden,
further investigations and empirical tests revealed that it required extensive
modifications (including additions to content coverage) and further testing. These
modifications were reported in Chapter 5 and the resulting interim questionnaire, the
LMQ-2, is also published in the journal of Patient Preference and Adherence.'®® As a
novel contribution, the proposed final instrument, the LMQ-3, encompasses more
diverse and relevant patient-generated domains presented in the form of 41

comprehensible and psychometrically sound statements/items.

The proposed tool (LMQ-3), unlike most instruments encountered in the literature, is
patient-focused both in content and intended purpose. The LMQ-3 is grounded in

patients’ lived experiences of medicines use, with significant patient involvement in
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item generation, modification, and testing. It also includes a free-text response box to

enable clarifications of challenging experiences.

The burden of medicines on individual patients and at population level has not been
previously quantified, and this thesis presents an initial attempt to do so. Earlier
discussions of key findings (see section 10.2) revealed that about 10% of adults using
long-term prescription medicines in England are prone to high-level medicine burden.
This preliminary estimate of the prevalence of medicine burden, though it demands
further cross-validation studies, provides new evidence that may inform planning and
designing of national-level, targeted, interventions to identify and support those most

affected.

The next sections discuss potential implications for future research, clinical practice,
and policy before acknowledging potential strengths and limitations of the present

thesis.

10.4 Implications for research

As a generic tool, the LMQ-3 was designed to evaluate user experiences for different
medicine classes used in variable chronic conditions. Further comparative research
may test suitability of the tool in assessing treatment-specific experiences in particular
patient cohorts (e.g. those with diabetes, asthma, epilepsy). For researchers wishing to
develop a disease-specific version of the LMQ-3, it would enable further understanding
of unique medicine-related challenges faced by patients with similar long-term
conditions. Such studies would enable an understanding of the contextual relevance
and sensitivity of the LMQ-3 in assessing issues specific to certain patient groups and
determine if some of the items (questions) are more relevant (or not) to those using

certain classes of medicines.

The LMQ-3 was designed as a self-reported tool for completion by patients. Collecting
patient-reported data from all patients may not always be feasible, as some conditions
(e.g. cognitive difficulties like in Alzheimer’s disease, dexterity problems in Parkinson’s

275,278 Data collection by

disease) may affect reliability and accuracy of self-reports.
proxy (on the patient’s behalf) may enhance wider application of the LMQ-3, and
support evaluation of challenging medicine-related experiences of those unable to

self-report. A new research area would involve testing usability of the LMQ-3 by carers
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of patients who do not manage their own medicines. As healthcare proxies,276 carers
would enable identification of unique issues and patients’ difficulties among, for
instance the disabled or housebound, and allow them to identify areas of support.
Nonetheless, the use of proxy measures may under or overestimate the experienced

276277 3ssistance in

burden, as only the patient knows how he or she actually feels;
completion of the questionnaire could offer an alternative means to proxy

administration.?”’

The LMQ-3 could be tested for completion via different modes (e.g. telephone) beyond
the existing written (text) format. Such an application would support capturing of

medicine use experiences for people with reading/writing difficulties.

Increasingly, more people have access to the Internet and portable devices (e.g.
tablets, iPads, and smart phones). Technological adaptations of the LMQ-3, for
instance through user-friendly ‘apps’ to house and access the tool may offer an
additional means of reporting to those who prefer electronic/digital media over paper-
based administration. Such electronic data may not only enhance self-monitoring of
challenging experiences in everyday settings but could also be easily shared with

authorised health professionals to offer targeted support.

The predominant cross-sectional study designs (surveys) may not have allowed for
accurate modelling of causative relationships among concepts of medicine burden
explored in this thesis. Future research may investigate longitudinal validity of the
LMQ-3 to confirm sensitivity to change and/or responsiveness (i.e. ability to detect any
amount of change after an intervention'®), as a relevant measurement property. A
recent systematic review and meta-analysis established that ‘existing measures [of
health-related quality of life] may have minimal to moderate sensitivity to
pharmaceutical care interventions’, and ‘may not be sensitive enough to evaluate the
burden of medicines’.*** Ascertaining sensitivity properties of the LMQ-3 would enable
assessments of reductions (or increments) in medicine burden following targeted
pharmaceutical care interventions. With such data, the LMQ-3 may be used in
monitoring patients affected by high medicine burden over time or support its use as
an outcome measure in clinical trials evaluating the impacts of new medicines or
formulations. The LMQ-3 could also be trialled to assess the effects of medicine

burden on different clinical outcomes and adherence.
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Cross-cultural adaptations of the LMQ-3, for instance the recent translation for Arabic-
speaking countries,’® may support the tool’s usability in different research or clinical
practice settings. At the time of writing this thesis, the LMQ-3 was being used in
different medicine-related interventions internationally (in Belgium, Slovenia and
Qatar) and such data may aid further improvements in the tool. Further validation
work on the LMQ-3 may also obtain views, particularly from healthcare professionals,

on how best to use it in practice.

As a relatively comprehensive tool encompassing a wide-range of relevant issues,
shortening the LMQ-3 instrument, without greatly losing its content, presents another
challenge. Classical test theory (CTT) was adopted in this research programme as a

h 179

predominant measurement framework recommended in health services researc

and alternative analytical frameworks, particularly item response theory or

Rasch analysis could be employed in future studies to formulate a shorter, more
precise instrument. This analytical approach alongside new qualitative data from
different users of long-term medicines may help in selecting the ‘best’ and ‘most
relevant’ items. However, future item-reduction may attempt to balance adequate
content coverage with practical usability/feasibility in clinical practice, while

minimising respondent burden.

10.5 Implications for clinical practice

Evaluation of patients’ experiences of care is increasingly promoted within the NHS in
England,zem’275 and suitable tools are desirable. With an estimated 10% prevalence pf
high-level medicine burden in the English population, and more people likely to be at
risk owing to a growing population, health systems need to be aware that medicine
use can present challenging experiences for many individuals. As already reported,
insufficient up-to-date data on actual medicine usage in England may not allow
accurate projections of the magnitude of the burden problem. However, it is clear that

a substantial proportion of patients have real, day-to-day, medicine-related challenges.

With demographic variations in patient reporting (e.g. with age), and likely fears of
reporting negative experiences to prevent any consequences (such as changes to
medications, including cessation), health professionals need to take a proactive
approach in identifying those at risk of high-level, intolerable, burden. Patients may
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need to be encouraged to share their day-to-day experiences of medicine-use during
consultations with health professionals, but this may be constrained in busy practice

settings. This will be discussed further in Section 10.6 under policy implications.

A key implication for clinical practice relates to health professional awareness of the
challenges of long-term prescription medicine use for individuals beyond side effects
and efficacy-related problems. Not all health professionals may appreciate that
prescription medicines use can be burdensome to some individuals with long-term
conditions. It is well-known that patients’ evaluations of prescription medicines use

17,18

experiences differ from those of health professionals. Several studies show that

patients are more concerned about their experiences of medicines, long-term impact,

and juggling medicine use with day-to-day life than health professionals.18’23’81

The latter are reported as more concerned about ‘prescribing problems, evidence-
based guidelines, and ...challenge[s] of complex decision-making’, including

18,279

deprescribing. Moreover the literature shows that health professionals tend to

focus on biomedical problems and strict adherence to therapies, while giving less
consideration to psychosocial and everyday issues that may affect patients.>”’#! This
implies that evaluations of patients’ experiences (and medicine burden) in clinical
practice presents a new challenge; what may be viewed as a problem for the patient
may not be perceived as a problem to the health professional. Subsequently, it is
extremely important that health professionals are made aware of the potential burden
of long-term medicines on patients’ lives beyond what they hear in brief patient-

consultations. Increased awareness may be an initial step to having meaningful

discussions with affected patients or those at risk of high medicine burden.

For prescribers and/or pharmacists, knowledge of correlates and consequences of
medicine burden may also enable selection of medicine regimes (and convenient
formulations) that are least burdensome to patients, for instance by prescribing
regimes with manageable dosing frequencies and dosage units per day. Such changes
in prescribing patterns may not only minimise patient workload of using complex
medicine regimes, but may also, in the long-term, trigger pharmaceutical companies to

test and formulate products that impose minimal medicine burden.
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Where changes in formulations are not possible, providing information (and
reassurance) about how patients can adapt medicine regimes to their day-to-day
schedules could empower them to cope with potential disruptions associated with
regular medicine use, for instance by building confidence, resilience, and/or acquiring

practical skills and resources to minimise medicine-related challenges.

The LMQ-3 could be adapted for use before or during medicine use reviews in
community pharmacies in England or other medicine-related support services. Patients
could, for instance, complete the questionnaire prior to appointments for reviews with
pharmacists, and self-reports used to kick-start conversations and/or aid in-depth
discussions about different challenges with medicine use and means to alleviate these.
Pharmacists could keep track of burden levels reported by individuals, and monitor any
fluctuations as a result of changes to prescriptions or to individual circumstances
including physical/mental health, social/family life and social economic status. Such
data may not only support person-centred pharmacy practice, but also could help in
the development of health interventions to support long-term medicine use. A shorter
form of the LMQ-3 may support such evaluations of the medicine use experiences in
busy pharmacy settings. Further work involving pharmacists may be required to

inform/support the uptake of the LMQ-3 in community pharmacy practice.

For patients, most importantly, the LMQ-3 tool could help them in pinpointing
potentially problematic areas, and in seeking individualised support to address specific
medicine-related challenges. For instance, those experiencing problems with access to
prescriptions or medicines could ask for repeat dispensing via electronic prescriptions
sent directly to community pharmacies and/or home delivery of their medicines.
Patients with practical difficulties could ask for pre-packaged pill organisers, and those
with psychosocial concerns may seek reassurance from skilled health providers or

other social support (from family, friends, or peer support groups).

The LMQ-3 could be used, in practice, to keep track of individuals’ accounts of
medicine burden as this may help inform future targeted interventions. Follow-up of
patients at risk or those experiencing high medicine burden could be done at
appropriate time points (e.g. quarterly, bi-annually, or annually), according to patient’s

preferences and needs to plan suitable interventions. Individuals identified as ‘high

278



burden’ could be targeted for additional medicine-related support in suitable

interventions/services designed to reduce medication burden.

10.6 Implications for policy

Although health policies and NHS England are increasingly emphasising patient-
centred care and improving outcomes and quality of life for people with long-term

>774,75,79 they offer limited guidance on appropriate tools to evaluate service

conditions,
user experiences of healthcare interventions. The routine use of patient-reported
measures has been recommended since 2009, but only to assess outcomes of elective
surgical procedures.?** Recent evidence suggests challenges of using PROMS to
monitor outcomes of managing long-term conditions in primary care practices in

England, owing to complexity and diversity of interventions, and limited patient

engagement manifesting in low response rates.?””

The medicines optimisation agenda in England, which is also supported by NHS
England, emphasises an understanding of the patient’s experiences, as the primary
tenet, but does not clarify how to measure or monitor these in practice. NICE policy
guidelines, on the other hand, encourage discussions with patients and consideration
of their values and preferences in health professional decision-making, but a
biomedical evidence-based approach to prescribing is still dominant in practice with
little or no consideration of psychosocial or day-to-day aspects of medicine use in

prescribing decisions.

National inclusion criteria for patients targeted for medicine use reviews and support
are mostly disease-oriented, for instance cover respiratory conditions and patients

with or at risk of cardiovascular disease.?°

Other criteria consider quantitative cut-offs
(e.g. prescription of at least four medicines),’®® and yet acknowledging that ‘..the
number of medicines...may not be the only factor to consider when reviewing [the
impact of] polypharmacy’.>’ The latter is emphasised and supported by the findings of
this thesis, and points to the need for a holistic approach in evaluating and monitoring
patients’ experiences of medicine therapies. Nonetheless, the lack of suitable patient-
centred tools to support these evaluations is also a challenge. Again, the NICE

guidelines®’ recommend tools such as the START/ STOPP, but these are mostly

prescriber-led and serve as screening tools for drug-related problems (e.g. potentially
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inappropriate medicines, drug interactions, ADRs) and offer guidance on deprescribing.
There is a need to consider patients’ subjective experiences in screening algorithms for
medicine-related support services (such as the targeted MURs), and to trial patient-
reported tools (such as the LMQ-3) in this process. This may support the person-
centred agendas set out in the aforementioned policy documents, and contribute to

improvements in patients’ overall experiences of care.

Patient-provider communication about medicines emerged as a significant factor
associated with medicine burden. With an increasing drive to provide more self-
management services (e.g. smoking cessation, diet and exercise) to a growing
population, time constraints, more so to discuss medicine-only issues, are a real
challenge in today’s clinical settings. Policy makers and/or practice managers may
review consultation times and allocate resources to enable in-depth patient-provider
discussions of medicine use experiences to minimise medicine burden. There is some
evidence that lengthening patient consultation time may indirectly contribute to

better clinical outcomes and cost-savings for the health system.?*"?%*

Potential long-
term benefits of curbing medicine burden (e.g. better adherence, fewer drug-related
problems and hospitalisation) could counteract the costs associated with longer
consultations; further empirical work, however, needs to confirm these potential

benefits.

The burden associated with accessing regular prescriptions from the doctor, organising
refills from community pharmacies, amidst usual day-to-day responsibilities (such as
work, school), usually every 28 days, can affect some individuals. For patients on
stable, life-time, medicines, this burden may be lessened through longer prescribing
intervals and repeat dispensing in community pharmacies, which allows patients to
obtain regular prescription medicines ‘without a face-to-face consultation with the
prescriber at each issue’. 2 Although this may be convenient, minimising time and
travel demands and financial burden for patients who pay for their prescriptions,
repeat dispensing could lead to ‘.. a missed opportunity for identifying medicines-

2 . . .
1283 Regular medicine reviews or

related issues before they become problems.
communication may help to follow up patients with repeat prescriptions, particularly

those with longer intervals, to explore potential challenges.
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Reviewing of policies for prescription charges in England, for instance to include
exemptions for people with all life-threatening, long-term, conditions (such as asthma)
and those living in areas with high deprivation levels, may enhance access to medicines

and prevent cost-related burden on individual patients.

10.7 Overall strengths and limitations

The standard methodological approach used in this complex, iterative, multi-phase
research programme of instrument development and validation, discussed in-depth in
Chapter 3, is a key strength. The literature review (in Chapter 2) highlighted
inconsistencies in methods of development (and minimal or no patient involvement)

among some tools purporting to measure medicine-related experiences of patients.

This thesis adhered to standard guidance on the development of patient-reported

122,124154 1t achieved this, firstly, by involving the target population

outcome measures
using long-term prescription medicines (for any disease/condition) at all stages of
instrument development and validation of the LMQ-3. The concepts underlying
medicine burden were generated and tested by patients, thus supporting the LMQ-3

as a patient-centred tool.

Secondly, the LMQ-3 underwent rigorous validation processes using a mixture of
qualitative and quantitative methodology. Different recruitment techniques (face-to-
face and on-line) were used to reach out to varying cohorts of patients in different
settings and the general public in England, generating adequate responses to
investigate psychometric properties of the LMQ-3 (i.e. face/content validity, construct
validity, criterion-related validity, and reliability). The use of multiple data collection
methods was underpinned by the pragmatic mixed-methodological approach chosen
for this research programme. By triangulating multiple research techniques (including
a systematic review, cross-sectional surveys, and qualitative interviews), the resulting
data enabled comprehensive revisions, validation and interpretation of the LMQ
measure and its underlying concepts. Nonetheless, multiple statistical testing
employed in the various studies has its limitations - it is possible that some of the
results reported as statistically significant occurred by chance (giving a false positive),
particularly the simple linear regression results reported in Chapter 9. A combined

analysis of predictors of medicine burden, through multiple regression, was used to
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overcome this possible effect. Future work may address challenges of multiple
statistical testing a priori, for instance by setting more stringent probability values (e.g.

using Bonferroni correction).

Nevertheless, the sample populations enrolled in this research programme may not be
representative of the entire English population using long-term medicines, and further
studies are necessary to cross-validate the reported findings. The questionnaire
distribution methods used may not have adequately captured experiences of
housebound patients, especially those with no internet access. Regardless, nearly half
of all qualitative cognitive interviews, though primarily aimed to evaluate the LMQ,

were conducted in participants’ homes.

Across most studies reported in this thesis, participants had relatively higher education
levels, with up to 48% and 57% reporting University-level education among
participants in the construct validation (chapter 6) and test-retest (chapter 8) samples
respectively. However, 23% of the criterion-validation sample (Chapter 7) reported the
same level of education. This may reflect the methods used for participant recruitment
in the respective studies; on-line recruitment, used in Chapter 6 and 8 tends to include
those with higher level of education compared to face-to-face distribution that was
used in the study reported in Chapter 7. Chapter 9, however, established no significant

association between education status and medicine burden.

As a self-completed questionnaire, which allows direct assessment of individual
experiences, the LMQ-3 is, also, prone to different forms of response bias. The mixture
of positively- and negatively-phrased items in the LMQ-3 and the intermixed order of
items across different content domains in the questionnaire, may have minimised
‘automatic responses’ and increased the reliability of the tool in supporting subjective

patient evaluations of medicine use experiences.

Across all studies, survey response rates were reasonable (32% to 60%). Caution needs
to be exercised when comparing these response rates with those reported in other
studies, due to different study conditions (e.g. varying patient populations, settings,
study duration, or instruments used and their mode of distribution). However, the
response rates obtained across this research programme were slightly higher than

those reported during the validation of a generic measure of treatment burden (TBQ)
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232

in an English-speaking sample.””” In a multinational study, including the UK, 20% of all

patients invited to complete the TBQ measure on-line, via a patient website,

232 As discussed in

responded over a 2-month period, 9% of whom were from the UK.
Chapter 3, questionnaire response rates are affected by multiple factors including the
modes of questionnaire distribution. Electronic formatting of on-line surveys, although
minimising missing data at item-level, means that overall response rates are hard to
compute.118 On-line surveys, which attracted a higher number of responses in this
research programme, tend to reach out to a geographically wider sample and are less
laborious or time demanding to distribute or promote. Self-completed paper surveys
achieved the lowest response rates possibly due to issues such as willingness to

181 Across all studies, it was

complete and return questionnaires (by post or by hand).
difficult to interview non-respondents and reasons for non-completion may not be
fully understood, but lack of time or interest in the study was observed in some

potential participants during paper distribution.

As already noted, the length of the LMQ-3 is a potential limitation that may have
affected response rates. CTT methodology, as a more liberal approach118 to item
reduction, may have led to retention of more items (n=41) and domains (n=8) in the
final tool presented, thus leading to a relatively lengthy questionnaire. Nevertheless,
the number of items in the LMQ-3 is comparable to other broad measures of
medicine-related experiences, particularly the PROMPT-Qol that has 43 items in ten

134

domains.”™" As already proposed, further item reduction may facilitate uptake of the

LMQ-3 in practice settings.

The scoring system and levels/cut-off scores for overall medicine burden (e.g. none,
minimal, moderate, high) were based on grouping composite scores. Although it is
common practice to stratify patients’ scores into distinct groups to aid clinical decision
making (for example, in determining eligibility for interventions and/or treatment

255,284 ) MQ-3 cut-off values and burden categories, obtained by inspecting

allocation),
the distribution of scores for one sample population, require further investigation.

Assumptions of linearity of the 5-point Likert-type scale used for LMQ-3 items, similar
to most CTT-derived measures, may have underestimated measurement error’®® and

potentially affected the precision of medicine-burden levels, at least in statistical
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sense. Nevertheless, professional judgement of the researcher and supervision team

were used to double-check data used to defined levels of burden.

The language used in describing the hypothesised concepts underlying the LMQ-3 (i.e.
medicine burden) is a particular challenge and potential limitation to the findings
reported here-in. Although empirical qualitative work, described in Chapter 5, revealed
minimal language problems, as most patients understood the meanings of different
items in the LMQ-3 instrument, a few indicated potential problems with the word
‘burden’. The word was used in the global item, ‘overall, how much of a burden do you
feel your medicines are to you?’ The findings and literature show that medicines use
may not be perceived as a ‘burden” among some patients using long-term medicines,
but rather as a ‘necessity’; different interpretations of ‘burden’ are likely to affect
accurate assessments based on this item. Additional qualitative research may be
needed to explore, in-depth, the connotations of ‘burden’ in terms of prescription

medicine use.

10.8 Thesis summary

Long-term use of prescription medicines (and polypharmacy) can be a double-edged
sword; with clinical benefits (such as prevention of disease and/or mortality) in
contexts of chronic illness and multimorbidity, but also wide-ranging challenges for
individuals who have to cope with different practical, psychosocial and sometimes
financial issues surrounding the use of medicines. The findings presented in this thesis
indicate that although most people using prescription medicines report positive
experiences (low medicine burden), a significant proportion report problems and

negative impacts and thus may need more support.

Prescription medicine burden is a relatively new concept, but increasingly recognised
as a challenging and multifactorial problem. Nevertheless, there is no clear evidence
on the most appropriate way to address or evaluate medicine burden and its impact
on individuals. A systematic review of measures of medicine-related experiences
identified a potential measure of burden (the 60-item LMQ-1), but which required
extensive development and validation. This research programme further developed
and validated the Living with Medicines Questionnaire, and a final version (the LMQ-3)

was derived as a multi-dimensional, generic, patient-generated, measure of medicine
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burden, applicable to any long-term condition (or disease), suitable for use in the adult

English population.

The tool was founded on patients’ experiences of medicine use for any long-term
condition. Questionnaire content and measurement properties were tested iteratively
through a series of qualitative and quantitative studies involving users of long-term
prescription medicines in England. A wide range of domains are covered in the LMQ-3:
interferences with day-to-day life, patient-provider relationships and communication
about medicines, practical difficulties, lack of effectiveness, side effects, general

concerns, cost-related burden, and lack of autonomy/control over medicines.

The LMQ-3 is a 41-item novel measure of medicine-related burden with adequate
construct validity and reliability. The LMQ-3 is recommended for use in future research
studies and/or clinical settings to not only quantify medicine burden but also as an
outcome measure in pharmaceutical or clinical interventions that attempt to alleviate
burden. Ultimately, the identification, prevention, and/or reduction of medicine
burden, through patient-led interventions may improve patient outcomes, particularly

health-related quality of life, and overall experiences of care.
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Appendix 1 Full search strategy for systematic review

Search title: Instruments measuring medicine-related experiences

Ovid Embase (1995 t0 2015 week 16)

1. medicine.mp. or exp medicine/

2. medication.mp. or exp drug therapy/

3. medication.mp. or exp drug therapy/

4. exp patient/ or exp inappropriate prescribing/ or exp prescription/ or prescri$.mp. or exp treatment
planning/

5. drug.mp. or exp drug administration/ or exp drug/ or exp drug self administration/ or ‘drug toxicity
and intoxication’/ or adverse drug reaction/ or drug interaction/ or exp repeated drug dose/ or exp
‘drug use’/ or new drug/ or drug administration route/ or drug underdose/ or topical drug
administration/ or generic drug/ or exp drug dosage form/ or exp drug effect/ or multiple drug dose/ or
‘food and drug administration’/ or food drug interaction/ or exp drug labeling/ or auricular drug
administration/ or herb drug interaction/ or low drug dose/ or exp prescription drug/ or long acting
drug/ or acute drug administration/ or exp drug efficacy/ or exp drug dose/ or drug choice/ or exp
chronic drug administration/ or exp ‘drug cost’/ or drug quality/ or exp recommended drug dose/ or
drug potency/

6. therapy/ or drugs/ or polypharmacy/ or treatment/ or prescription drugs/

7. (therapy adj3 (drug$ or medic$)).mp. [mp-=title, abstract, subject headings, heading word, drug trade
name, original title, device manufacturer, drug manufacturer, device trade name, keyword]

8. pharmaceutical therapy.mp.

9. (pharmaceutical adj3 therapy).mp. [mp=title, abstract, subject headings, heading word, drug trade
name, original title, device manufacturer, drug manufacturer, device trade name, keyword]

10. polypharmacy/ or exp drug therapy/

11. *treatment outcome/ or treatment duration/ or *treatment failure/ or exp time to treatment/ or
*treatment planning/ or *treatment indication/ or *treatment refusal/ or treatment.mp. or exp
treatment contraindication/ or topical treatment/

12. (prescription adj3 medicine$).mp. [mp=title, abstract, subject headings, heading word, drug trade
name, original title, device manufacturer, drug manufacturer, device trade name, keyword]

13. drug seeking behavior/ or exp drug self administration/

14. exp patient/ or *attitude/ or *attitude to health/ or Drug Us$ AttitudeS.mp. or exp prescription/
15. ((Drug or medicine) adj3 dos$).mp. [mp-=title, abstract, subject headings, heading word, drug trade
name, original title, device manufacturer, drug manufacturer, device trade name, keyword]

16. side effect/ or side effect assessment/

17. exp Choice Behavior/ or exp Drug Therapy/ or exp Health Care Costs/ or prescription drug*.mp. or
exp Consumer Attitudes/ or exp Consumer Behavior/ or exp Prescription Drugs/ or Physicians/ or Health
Promotion/ or exp Drug Usage/

18. exp ‘Medical Treatment (General)’/ or exp Drug Therapy/ or regular medicine*.mp.

19. exp Treatment Compliance/ or exp Drug Therapy/ or regimen.mp. or exp Drug Dosages/

20. exp Polypharmacy/ or exp Prescription Drugs/ or exp Drug Therapy/ or exp Coping Behavior/ or exp
Treatment Compliance/ or multiple medicine$S.mp.

21. (excessive adj3 medicineS).mp. [mp=title, abstract, subject headings, heading word, drug trade
name, original title, device manufacturer, drug manufacturer, device trade name, keyword]

22. exp Drug Therapy/ or unnecessary medicineS.mp.

23. (tak$ adj3 medicineS).mp. [mp=title, abstract, subject headings, heading word, drug trade name,
original title, device manufacturer, drug manufacturer, device trade name, keyword]

24. (Medicine adj3 usS).mp. [mp=title, abstract, subject headings, heading word, drug trade name,
original title, device manufacturer, drug manufacturer, device trade name, keyword]
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25. (taking adj3 medicine$).mp. [mp=title, abstract, subject headings, heading word, drug trade name,
original title, device manufacturer, drug manufacturer, device trade name, keyword]

26. (administS adj3 medicine$S).mp. [mp=title, abstract, subject headings, heading word, drug trade
name, original title, device manufacturer, drug manufacturer, device trade name, keyword]

27. (self adj3 medicS).mp. [mp-=title, abstract, subject headings, heading word, drug trade name, original
title, device manufacturer, drug manufacturer, device trade name, keyword]

28. (medicine$ adj manag$).mp. [mp=title, abstract, subject headings, heading word, drug trade name,
original title, device manufacturer, drug manufacturer, device trade name, keyword]

29. or/1-28

30. (instrument$ or tool$ or scale* or indicator$ or technique or method$ or form$ or survey* or
questionnaire$ or self report or measure or (patient adj3 report$) or outcome measure or PROM or PRO
or quantifS or rate or rating or assess$ or evaluat$ or estimat$ or develop$ or valid$ or reliab$ or
psychometrS).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title,
device manufacturer, drug manufacturer, device trade name, keyword]

31. (patient experience$ or experienc$ or view$ or perception$ or attitude$ or beliefS or concern$ or
worr$ or burden$ or (medic$ adj5 burden$) or pill burden or problem or distress or (medicin$ adj3
problem) or (drug adj3 problem) or financial burden or (cost adj3 burden) or psycholog$ or social
activitS or family or friend$ or time or travel or emotion$ or satisf$ or dissatisfS or happ$ or unhapp$ or
(cop$ adj5 medic$) or (cop$ adj3 drug$) or behavs or lifestyle or routine or life or activities of daily
living).mp. or (*day/ adj3 lifS.mp.) or life.mp. or liveS.mp. or health$.mp. or fitness.mp. or wellbeing.mp.
or quality of life.mp. or self care.mp. or impact.mp.

32. *doctor patient relation/ or *patient care/ or exp patient attitude/ or *health care quality/ or exp
questionnaire/ or patient/ or exp *patient satisfaction/ or patient experience$.mp. or *psychological
aspect/

33. (patient adj3 view$).mp. [mp-=title, abstract, subject headings, heading word, drug trade name,
original title, device manufacturer, drug manufacturer, device trade name, keyword]

34. (patient adj3 perception$).mp. [mp=title, abstract, subject headings, heading word, drug trade
name, original title, device manufacturer, drug manufacturer, device trade name, keyword]

35. (patient adj3 attitude$).mp. [mp-=title, abstract, subject headings, heading word, drug trade name,
original title, device manufacturer, drug manufacturer, device trade name, keyword]

36. (patient adj3 belief$).mp. [mp=title, abstract, subject headings, heading word, drug trade name,
original title, device manufacturer, drug manufacturer, device trade name, keyword]

37. (patient adj3 concern$).mp. [mp-=title, abstract, subject headings, heading word, drug trade name,
original title, device manufacturer, drug manufacturer, device trade name, keyword]

38. (patient adj3 worrS).mp. [mp=title, abstract, subject headings, heading word, drug trade name,
original title, device manufacturer, drug manufacturer, device trade name, keyword]

39, (patient adj3 burdenS).mp. [mp=title, abstract, subject headings, heading word, drug trade name,
original title, device manufacturer, drug manufacturer, device trade name, keyword]

40. (patient adj5 satisfS$).mp. [mp-=title, abstract, subject headings, heading word, drug trade name,
original title, device manufacturer, drug manufacturer, device trade name, keyword]

41. (patients$ adj3 dissatisf$).mp. [mp=title, abstract, subject headings, heading word, drug trade name,
original title, device manufacturer, drug manufacturer, device trade name, keyword]

42. ((patient$ adj3 happ$) or (patient$ adj3 unhapp$S)).mp. [mp=title, abstract, subject headings,
heading word, drug trade name, original title, device manufacturer, drug manufacturer, device trade
name, keyword]

43. ((cop$ adj5 medicS) or (cop$ adj5 drug$) or (medic$ adj5 behav$) or (medic$ adj5s lifestyle) or
(medic$S adj5 routin$) or (medicine adj5 lifS) or (medicine$ adj10 activities of daily living)).mp. or
(medicine.mp. adj5 *day/) or (drug adj5 healthS).mp. or (drug therapy adj10 fitness).mp. or
(pharmaceutical therapy adj5 quality of life).mp. or (drug adj5 self care).mp. or (drug$ adj5 impact).mp.
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44. ((cop$ adj5 medicS) or (cop$ adj5 drug$) or (medicS adj5 behav$) or (medic$ adjs lifestyle) or
(medicS adj5 routin$) or (medicine adj5 lif$) or (medicine$ adj10 activities of daily living)).mp. or
(medicine.mp. adj5 *day/) or (drug adj5 health$).mp. or (drug therapy adj10 fitness).mp. or
(pharmaceutical therapy adj5 quality of life).mp. or (drug adj5 self care).mp. or (drug$ adj5 impact).mp.
45. ((cop$ adj5 medicS) or (cop$S adj5 drug$) or (medicS adj5 behav$) or (medic$S adj5 lifestyle) or
(medicS adj5 routin$) or (medicine adj5 lif$) or (medicine$ adj5 activities of daily living) or (drug adj5
health$S) or (drug therapy adj5 fit$S) or (pharmaceutical therapy adj3 quality of life) or (drug adj5 self
care) or (drug$ adj5 impact)).mp. [mp-=title, abstract, subject headings, heading word, drug trade name,
original title, device manufacturer, drug manufacturer, device trade name, keyword]

46. or/31-45

47.29 and 46

48. 30 and 47

49. develop$.mp.

50. 48 and 49

51. psychometrS.mp. [mp=title, abstract, subject headings, heading word, drug trade name, original
title, device manufacturer, drug manufacturer, device trade name, keyword]

52.50and 51

53. limit 52 to (human and english language and embase and (adult <18 to 64 years> or aged <65+
years>))

54, limit 53 to yr=1995 -Current’

PsycINFO and PSych articles

1. medicine.af.

2. medication.mp. or exp Drug Therapy/

3. ‘prescribing (drugs)’/ or drug therapy/ or drugs/ or polypharmacy/ or treatment/ or prescription
drugs/

4. exp Drug Usage Screening/ or exp Drug Therapy/ or exp Drug Seeking/ or exp Drug Usage Attitudes/
or drug*.mp. or exp Drug Usage/ or exp Drug Self Administration/ or exp Drug Dosages/ or exp ‘Side
Effects (Drug)’/

5. exp Prescription Privileges/ or exp Prescription Drugs/ or prescription*.mp.

6. exp Choice Behavior/ or exp Drug Therapy/ or exp Health Care Costs/ or prescription drug*.mp. or
exp Consumer Attitudes/ or exp Consumer Behavior/ or exp Prescription Drugs/ or Physicians/ or Health
Promotion/ or exp Drug Usage/

7. (prescription adj3 medicine).mp. [mp=title, abstract, heading word, table of contents, key concepts,
original title, tests & measures]

8. exp ‘Medical Treatment (General)’/ or exp Drug Therapy/ or regular medicine*.mp.

9. exp Treatment Compliance/ or exp Drug Therapy/ or regimen.mp. or exp Drug Dosages/

10. polypharmacy.mp. or exp Polypharmacy/

11. exp Polypharmacy/ or exp Prescription Drugs/ or exp Drug Therapy/ or exp Coping Behavior/ or exp
Treatment Compliance/ or multiple medicine$.mp.

12. (excessive adj3 medicine$S).mp. [mp=title, abstract, heading word, table of contents, key concepts,
original title, tests & measures]

13. exp Drug Therapy/ or unnecessary medicineS.mp.

14. drug therapy.mp. or exp Drug Therapy/

15. therapy.mp. or exp Treatment/

16. overprescribS.mp. [mp=title, abstract, heading word, table of contents, key concepts, original title,
tests & measures]
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17. (tak$ adj3 medicine$).mp. [mp=title, abstract, heading word, table of contents, key concepts,
original title, tests & measures]

18. (tak$ adj3 medicine$).mp. [mp-=title, abstract, heading word, table of contents, key concepts,
original title, tests & measures]

19. Medicine usS.mp. [mp=title, abstract, heading word, table of contents, key concepts, original title,
tests & measures]

20. taking medicine.mp. [mp=title, abstract, heading word, table of contents, key concepts, original title,
tests & measures]

21. (administ$ adj3 medicine$).mp. [mp-=title, abstract, heading word, table of contents, key concepts,
original title, tests & measures]

22. (self adj3 medic*).mp. [mp-=title, abstract, heading word, table of contents, key concepts, original
title, tests & measures]

23. (medicine$ adj manag$).mp. [mp=title, abstract, heading word, table of contents, key concepts,
original title, tests & measures]

24.0r/1-23

25. (instrument$ or tool$ or scale* or indicator$ or technique or method$ or form$ or survey* or
questionnaire$ or self report or measure or (patient adj3 report$) or outcome measure or PROM or PRO
or quantifS or rate or rating or assessS or evaluat$ or estimat$ or develop$ or valid$ or reliab$ or
psychometr$).mp. [mp=title, abstract, heading word, table of contents, key concepts, original title, tests
& measures]

26. (patient experience$ or experienc$ or view$ or perception$ or attitude$ or beliefS or concern$ or
worr$ or burden$ or (medicS adj5 burden$) or pill burden or problem or distress or (medicin$ adj3
problem) or (drug adj3 problem) or financial burden or (cost adj3 burden) or psycholog$ or social
activit$ or family or friend$ or time or travel or emotion$ or satisf$ or dissatisf$ or happ$ or unhapp$ or
(cop$ adj5 medicS) or (cop$S adj3 drug$) or behavs or lifestyle or routine or life or activities of daily
living).mp. or (*day/ adj3 lifS.mp.) or life.mp. or liveS.mp. or healthS.mp. or fitness.mp. or wellbeing.mp.
or quality of life.mp. or self care.mp. or impact.mp. [mp=title, abstract, heading word, table of contents,
key concepts, original title, tests & measures]

27. patient experience$.mp. [mp=title, abstract, heading word, table of contents, key concepts, original
title, tests & measures]

28. (patient adj3 view$).mp. [mp-=title, abstract, heading word, table of contents, key concepts, original
title, tests & measures]

29. (patient adj3 perception$).mp. [mp=title, abstract, heading word, table of contents, key concepts,
original title, tests & measures]

30. (patient adj3 attitudeS).mp. [mp=title, abstract, heading word, table of contents, key concepts,
original title, tests & measures]

31. (patient adj5 belief$).mp. [mp=title, abstract, heading word, table of contents, key concepts, original
title, tests & measures]

32. (patient adj5 concern$).mp. [mp-=title, abstract, heading word, table of contents, key concepts,
original title, tests & measures]

33. (patient adj5 worrS).mp. [mp=title, abstract, heading word, table of contents, key concepts, original
title, tests & measures]

34. (patient adj5 burdenS).mp. [mp=title, abstract, heading word, table of contents, key concepts,
original title, tests & measures]

35. (patient adj5 satisfS).mp. [mp=title, abstract, heading word, table of contents, key concepts, original
title, tests & measures]

36. ((patients$ adj3 dissatisfS) or (patientS adj5 happ$) or patientS unhapp$).mp. [mp=title, abstract,
heading word, table of contents, key concepts, original title, tests & measures]
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37. ((cop$ adj5 medicS) or (cop$ adj5 drug$) or (medic$ adj5 behavs) or (medic$ adj5 lifestyle) or
(medicS adj5 routin$) or (medicine adj5 lif$) or (medicine$ adj10 activities of daily living)).mp. or
(medicine.mp. adj5 *day/) or (drug adj5 health$).mp. or (drug therapy adj10 fitness).mp. or
(pharmaceutical therapy adj5 quality of life).mp. or (drug adj5 self care).mp. or (drug$ adj5 impact).mp.
[mp=title, abstract, heading word, table of contents, key concepts, original title, tests & measures]

38. or/27-37

39.24 and 38

40. 25 and 39

41. limit 40 to (psycarticles journals and adulthood <18+ years> and english and human and yr=1995 -
Current’)

42. limit 40 to (all journals and 2220 tests & testing and ‘300 adulthood ’ and english)

43. limit 40 to (all journals and (2200 psychometrics & statistics & methodology or 2220 tests & testing
or 2222 developmental scales & schedules or 2223 personality scales & inventories or 2224 clinical
psychological testing or 2225 neuropsychological assessment or 2226 health psychology testing or 2260
research methods & experimental design or 2300 human experimental psychology or 2500 physiological
psychology & neuroscience or 2580 psychopharmacology or 2600 psychology & the humanities or 2800
developmental psychology or 3300 health & mental health treatment & prevention or 3310
psychotherapy & psychotherapeutic counseling or 3311 cognitive therapy or 3312 behavior therapy &
behavior modification or 3315 psychoanalytic therapy or 3360 health psychology & medicine or ‘3361
behavioral & psychological treatment of physical illness’ or ‘3363 medical treatment of physical illness’
or ‘3365 promotion & maintenance of health & wellness’ or 3370 health & mental health services or
3371 outpatient services or 3373 community & social services or 3900 consumer psychology or 3920
consumer attitudes & behavior) and adulthood <18+ years> and ‘300 adulthood ’ and english and
human)

44. from 43 keep 31,57

45. limit 43 to ((‘0400 empirical study’ or ‘0410 experimental replication’ or ‘0430 followup study’ or
‘0450 longitudinal study’ or ‘0451 prospective study’ or ‘0453 retrospective study’ or ‘0600 field study’
or ‘0700 interview’ or ‘0750 focus group’ or 1600 qualitative study or 1800 quantitative study) and
(‘0100 journal’ or ‘0110 peer-reviewed journal’ or ‘0120 non-peer-reviewed journal’ or ‘0130 peer-
reviewed status unknown’))

46. limit 45 to (‘0400 empirical study’ or ‘0430 followup study’ or ‘0450 longitudinal study’ or 1800
quantitative study)

47. limit 46 to 1800 quantitative study
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search within the
full text of the
articles

Search modes - Find
any of my search
terms

Expanders - Apply
related words; Also
search within the
full text of the
articles

Search modes - Find
any of my search
terms

Expanders - Apply
related words; Also
search within the
full text of the
articles

Search modes - Find
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Interface - EBSCOhost Research
Databases

Search Screen - Advanced
Search

Database - CINAHL
Plus;MEDLINE

Interface - EBSCOhost Research
Databases

Search Screen - Advanced
Search

Database - CINAHL
Plus;MEDLINE

Interface - EBSCOhost Research
Databases

Search Screen - Advanced
Search

Database - CINAHL
Plus;MEDLINE

Interface - EBSCOhost Research
Databases

Search Screen - Advanced
Search

Database - CINAHL
Plus;MEDLINE

Interface - EBSCOhost Research
Databases

Search Screen - Advanced
Search

Database - CINAHL
Plus;MEDLINE

Interface - EBSCOhost Research
Databases

Search Screen - Advanced
Search

Database - CINAHL
Plus;MEDLINE

Interface - EBSCOhost Research
Databases

Search Screen - Advanced
Search

Database - CINAHL
Plus;MEDLINE

676,248

8,990

20,568,797

8,824,202

5,574,272

457,846

8,290,732



S5

s4

S3

S2

therapy/ or drugs/ or
polypharmacy/ or
treatment/ or
prescription drugs/

drug.mp. or exp drug
administration/ or exp
drug/ or exp drug self
administration/ or ‘drug
toxicity and intoxication’/
or adverse drug reaction/
or drug interaction/ or
exp repeated drug dose/
or exp ‘drug use’/ or new
drug/ or drug
administration route/ or
drug underdose/ or
topical drug
administration/ or generic
drug/ or exp drug dosage
form/ or exp drug effect/
or multiple drug dose/ or
‘food and drug
administration’/ or food
drug interaction/ or exp
drug labeling/ or auricular
drug administration/ or
herb drug interaction/ or
low drug dose/ or exp
prescription drug/ or long
acting drug/ or acute drug
administration/ or exp
drug efficacy/ or exp drug
dose/ or drug choice/ or
exp chronic drug
administration/ or exp
‘drug cost’/ or drug
quality/ or exp
recommended drug dose/
or drug potency/

exp patient/ or exp
inappropriate prescribing/
or exp prescription/ or
prescriS.mp. or exp
treatment planning/

medication.mp. or exp
drug therapy/

any of my search
terms

Expanders - Apply
related words; Also
search within the
full text of the
articles

Search modes - Find
any of my search
terms

Expanders - Apply
related words; Also
search within the
full text of the
articles

Search modes - Find
any of my search
terms

Expanders - Apply
related words; Also
search within the
full text of the
articles

Search modes - Find
any of my search
terms

Expanders - Apply
related words; Also
search within the
full text of the
articles
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Interface - EBSCOhost Research
Databases

Search Screen - Advanced
Search

Database - CINAHL
Plus;MEDLINE

Interface - EBSCOhost Research
Databases

Search Screen - Advanced
Search

Database - CINAHL
Plus;MEDLINE

Interface - EBSCOhost Research
Databases

Search Screen - Advanced
Search

Database - CINAHL
Plus;MEDLINE

Interface - EBSCOhost Research
Databases

Search Screen - Advanced
Search

Database - CINAHL

7,659,230

17,932,905

9,417,571

8,822,890



S1

medicine.mp. or exp
medicine/

Search modes - Find
any of my search
terms

Expanders - Apply
related words; Also
search within the
full text of the
articles.
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Plus;MEDLINE

Interface - EBSCOhost Research
Databases

Search Screen - Advanced
Search

Database - CINAHL
Plus;MEDLINE

6,802,884



Appendix 2 Cognitive interview probing guide

Project title. Revising the Living with Medicines Questionnaire

[ 1 will first explain to the participant that he/she is supposed to think (and talk out)
aloud when filling in the questionnaire, and that he/she should be prepared to answer
questions as he/she completes the questionnaire. | will also emphasise that the purpose
of the interview is to help us in revising the questionnaire, and not to gauge the
participants’ beliefs, attitudes, or adherence to their medicines. | will remind them to
first read the instructions (stipulated on the cover page). | will then remind them to
read each statement aloud and then comment on what they think about the text and
how they expect to arrive at the response. |

General probes

What were you thinking when you answered that question?

| noticed that you hesitated while responding to that statement, please tell me
what you were thinking then.

What does the term (e.g. ‘written instructions’) mean to you?

Why do you think that...?

Can you repeat the question | just asked in your own words?’

What do you think of the term “xx’?

How did you arrive at that answer?; ‘I noticed you hesitated

Was this question hard or easy to answer?

Examples of specific probes for new and revised items
ltem ‘I find the written instructions on how to use my medicines easy to understand.’
What do you think about when reading the words ‘written instructions on how
to use my medicines’?
ltem ‘I would be worried if | forgot to take my medicines.’
If you should rephrase this item, what words would you use?
ltem ‘My pharmacist tells me enough about my medicines.’
What do you understand by this statement?
ltem ‘My doctor tells me enough about my medicines.’
What does this statement mean to you?
ltem ‘My medicines interfere with my social activities’
ltem ‘My medicines interfere with my social relationships’
Do you think there is any difference between these two statements
Item ‘l have to pay more than | can afford for my medicines’
If you were to rephrase this statement, what words would you use?
Iltem ‘The side effects | get from my medicines are bothersome’
What does term ‘ bothersome’ mean to you?
ltem ‘The side effects | get from my medicines interfere with my day-to-day life (e.g.
work, sleep, work, housework, sleep & wellbeing).’
What does the phrase ‘interfere with my day-to-day life’ mean to you?
Iltem ‘The side effects | get are worse than the problem for which | take medicines’
@ If you were to rephrase this statement, what words would you use?
Iltem ‘The side effects are worth it for the benefits | get from my medicines’
® What does this statement mean to you?
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Concluding probes
What do you think of the instructions on the cover page of the questionnaire?
(To probe for clarity)?
What did you think about the response options (i.e. strongly agree, agree,
neutral opinion, disagree, and strongly disagree?
Was there anything that you perceived as difficult or uncomfortable when you
filled in the questionnaire? Which one was that? Why is that?
Overall, what did you think about this questionnaire? Do you feel it covers most
of the issues that concern people using medicines on a regular basis?
How did you feel about the interview? Is there anything you would like to add?

Thank you for participating.
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Appendix 3 Application for amendments to the LMQ-1 & School Ethics approval
Application for proposal amendment to the Ethics Committee

13 May 2014,

Dear Research Ethics Committee,

| wish to notify you of proposed amendments to the study protocol entitled “Measuring the burden of
polypharmacy: a methodaological stucy”.

The following changes are being proposead:

- Inclusion of an additional researcher to the project; Barbra Katusiime, PhD student, Madway School
of Pharmacy

- Amendments to the study protocol:

a. Termination of the Flyer-Questionnaire method for recruitment of study participants [See
Recruitment Method a, under Methodology, in the study protocol). This method has been
unsuccessful (17.3% overall response rate), as well as wasteful of the paper guestionnaires. It will not
be employed any further.

b. Target sample size increased for the two recruitment methods employing face-to-face distribution
of guestionnaires. Increased from 200 to 500 per recruitment method (Refer to sections d and &
under Recruitment Methods in the study protocol). Although the preliminary phase of this project has
been completed, the current sample size for the two methods [n=161) is insufficient for accurate
evaluation [psychometric testing) of the questionnaire. & further 839 participants will need to be
recruited, in the next 4-6 months, to attain the target sample in the continuation phase of this study.

c. Section d of “Specific Procedures’ under Methodology: Inclusion of provisions for personal safety
where a student is working alone off-campus: "Where one student will be working alone, precautions
will be taken to ensure personal safety; such as sending of text messages to colleagues and/or
supervisor on arrival and departure from the site.”

d. Amendment of Appendix 5; Invitation letter to community pharmacists. Changes to this letter
include: current date, current researcher's name and student status (Barbra Katusiime, Postgraduate
student), and follow-up procaedures. At least 10 community pharmacies within the Medway towns
allowed two undergraduate pharmacy students (Temitope Cjikutu and Chandrakant Vaghji) to
distribute questionnaires within their premisas during the preliminary phase of this study. Only these

shall be contacted and revisited by the current researcher to continue with data collection.

e. Amendment of Appendix 6; Pharmacist Information Sheet. Inclusion of Barbra Katusiime, as a

researcher on this project. The following documents have been provided with this submission;

- Revised protocol
- A revised Appendix 5; Invitation letter to community pharmacists
- Arevised Appendix 6; Pharmacist Information Sheet

Thank you,

Professor Janet Krska
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medway school of pharmacy

22" May 2014

Your application for amendments to the project entitled measuring the burden of

polypharmacy: a methodology study has now been considered on behalf of the Medway

School of Pharmacy School Research Ethics Committee (SREC).

| am pleased to inform you that all amendments have been approved, with immediate

effect.

I must remind you of the following:

1.

that if you are intending to work unaccompanied with children or with vulnerable
adults, you will need to apply for a CRB check; the project must be conducted under
the supervision of someone who has an up-to-date CRB check; you must not be in
the presence of children alone except if you have completed a CRB check;

that you must comply with the Data Protection Act (1998);

that you must comply throughout the conduct of the study with good research
practice standards;

If you are completing this project off site, you must obtain prior approval from
relevant authorities and adhere to the MSOP off site protocol.

to refer any amendment to the protocol to the School Research Ethics Committee
(SREC) for approval.

You are required to complete an annual monitoring report or end of project report
and submit to .mowbray@kent.ac.uk

Yours sincerely
MCM’ .

Dr Sarah Corlett
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Appendix 4 The Living with Medicines Questionnaire Version 1 (LMQ-1)

LMQ

Living with Medicines
Questionnaire

Medicines and Your
Day-to-Day Life

This questionnaire seeks your views and opinions about the prescribed
medicines you take and how they affect your life.

Medicines include tablets, creams, inhalers, liquids and so on.

This booklet contains statements which cover different aspects of using
medicines.

Please read each statement carefully and tick the response box that is
closest to your personal opinion. Please tick only one box for each
statement.
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10.

11.

13.

Medicines and Your Day-to-Day Life — Living with Medicines Questionnaire

Please tick the option that applies to each of the statements.

Strongly Agree
agree
The instructions on my medicines are easy ] ]

to follow.
I find getting my prescriptions from the doctor
difficult.

difficult.

0 O
I find gefting my medicines from the pharmacist D D
My medicines are important to me. [] []

MNeutral
opinion

L

[
L
[

Disagree

[

[
[]
[]

Strongly
disagree

[

[
[
[

Strongly Agree
dgree

I find opening the packaging of my medicines ]
difficult.

Iam concerned about running out of medicines. [ ]

It is difficult to identify which medicine
is which. ]

OO O d

It is easy to keep fo my medicines routine. []

MNeutral
opinion

L

[
]
]

Disagree

OO 0O

Strongly
disagree

[

[
[]
[]

Strongly Agree
agree
Twould be concerned if T forgot to take [] []

my medicines.

I am concerned that I may forget to take my
medicines

I am concerned about expenencing side effects.

I am concerned about possible damaging
long term effects of taking medicines.

O O 0O O
O O 0O O

Taking medicines is routine for me.

330

Meutral
opinion

0O o o U

Disagree

0 O o o

Strongly
disagree

[

O O O O



14.

16.

17.

18.

19,

Medicines and Your Day-to-Day Life = Living with Medicines Questionnaire

Tam comfortable taking the medicines [ have
been prescribed.

I am comfortable with the times I should
fake my medicines.

I find the patient leaflet in my medicines
containers useful.

I find wsing my medicines difficult.

I am satisfied with the effectiveness of
my medicines.

Tam concerned that I am too dependent
on my medicines.

Please tick the option that applies to each of the statements.

Strongly Agree MNeutral
agree opinion

O 0o o0 O

O O O oo OO
O O O o O
N I R I (O I

O O O O O

Disagree

Stronghy
disagree

[

L O 0O 0O 0O

Tam confident speaking to my doctor(s)
about my medicines.

Tunderstand what my doctor(s) tell
me about my medicines.

The information my doctor(s) gives me about
my medicines is useful.

Strongly Agree  Neutral
agree opinion

0o o o o

O o o 0O

O 0O O O

Disagree Strongly
disagree

[

[

O

Tam confident speaking to my pharmacist
about my medicines.

Tunderstand what my pharmacist tells
me about my medicines.

The information my pharmacist gives me
about my medicines is useful.

331

Strongly Agree Neutral
agree opinion

0 o o 0
o o o O

O 0O 0O O

Disagree Strongly
disagree

[
N

[

Please Turn Over



Medicines and Your Day-to-Day Life — Living with Medicines Questionnaire

Please tick the option that applies to each of the statements.

Strongly  Agree MNeutral Disagree  Strongly

36.

3T

38

39

I sometimes mn out of medicines.
T accept that I have to take medicines long term.

My medicines allow me to live my life
as I want fo.

My life revolves around using my medicines.

My medicines live up to my expectations.

agree

[]

[
[

[]
[]

]

O 0O O

opinion

N

L O OO

O O Od

disagree

[]

O O Od

Strongly  Agree
agree

My medicines prevent my condition
getting worse.

Taking medicines interferes with my social life.

[
[

I trust the judgement of my doctor(s) in choosing ]

medicines for me.

T have to put a lot of planning and thought into
taking my medicines.

Taking medicines causes me problems with
daily tasks (such as work, hounsework, hobbies).

[]

[]

O O O od 0O

Meutral
opinion

[]

OO O O O

Disagree

N

O O

]

Strongly
disagree

N

(N I [ N I

Strongly

agree

1 am vnhappy with the extent to which
my medicines interact with alcohol.

Taking medicines affects my driving ability.

I worry that I have to take several medicines
at the same time.

The side effects I get are worse than the
problem for which I take medicines.

I worry that my medicines may interact with
each other.
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O O O O

Neutral
opinicn

[
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[
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Medicines and Your Day-to-Day Life — Living with Medicines Questionnaire

Please tick the option that applies to each of the statements.

Strongly  Agree Meutral Disagree Stronghy
agree opinion disagree

41, Ican choose whether or not to take [] [] [] [] []
my medicines.

42, My doctor(s) spend enough time discussing
my medicines with me.

43, Iknow enough about my medicines.

44 Iam able to balance my day to day life
with taking medicines

45, There is enough sharing of information about
my medicines between the different health
professionals providing my care.

[
[
[
[

O O O O
O o o O
O O o o
O O O O

Strongly Agree  Neutral Disagree  Strongly

agree opinion disagree
46.  Ihave asay in the brands of medicines ] [] ] [] []
Tuse.
47, Ialways follow my doctor(s) advice ] ] ] N N
about my medicines.
48 Isometime feel I need to get information from
other sources (such as books, frends, internet). D D D D D
40 Ican change the times I take my [] [] [] [] []
medicines if I want to.
50.  The health professionals providing my care D |:| |:| |:| |:|

know enough about me and my medicines.

Strongly Agree  Meutral Disagree  Strongly

agree opinion disagree
51. My medicines are working. [] [] [] [] []
52. I can adapt my medicine-taking to my D
lifestyle.
33, My doctor(s) listen to my opinions and |:|

concerns about my medicines.

34 1can vary the dose of the medicines [ take. D

O O 0O oo
I [ N B A
0 [ N ey AN
O O 0O oo

35, Iget too much information about my medicines. ]
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Medicines and Your Day-to-Day Life — Living with Medicines Questionnaire

Please tick the option that applies to each of the statements.

Strongly  Agree  MNeutral Disagree Strongly

0.

agree opinion disagree
Changes 1n daily routine cause problems
with my medicines. l [ l [ [
My doctor(s) takes my concerns about L] L] []
side effects seriously.
My medicines have an adverse effect on H ] ]

my sexual life.

The side effects are worth it for the benefits D
I get from my medicines.

The medicines [ use have an adverse effect D
on the holidays I can take.

N N I B

O o 0O d

If you have any other views about how your medicines affect your day-to-day life, please describe them here.
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Finally, please answer a few gueastions about you and your medicines

Are you: Male Female

What is your age? 18-29 D 30—49|:| 50-64 D
65-74 |:| ?5-89|:| Dver‘_’JDl:I

Which ethnic group best describe you? (Please tick one box only)

white OJ Mixed (J Asian or Asian British(J]
Black or Black British [J Chinese OJ (07117213 1 [T

What is the highest level of education you have completed?

None [ Primary/ Few years secondary CJ
Secondary completed [ College/Further education [J
Bachelor degree [ Higher degree [J

still studying O (Please tell us what level are you in)

How many medicines do less than 4 I:I between 4 more than 8 I:I
you take regularly? and 8

Medicines include tablets, creams, inhalers, liquids and so on.

Count each different prescription as one medicine.

What is your employment Employed Unemployed Retirad
status? I:I I:I I:I
Do you pay for your prescriptions? Yes I:I No I:I

Does someone help you with Yes I:I No I:I

using your medicines?

If you answered yes, who helps you? Spouse/Partner I:I Rela‘tivel:l Other I:I

If you answered other, please write here who helps you.

Thank you for taking the time to complete this questionnaire.
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Appendix 5 Phase 1- Invitation letter to the community pharmacist

May 2014
Cizar pharmacist
Re: Follow-up on student project “Measuring the burden of polypharmacy”

| arm Barbra Katusiime, 3 postgraduate student at the Medway School of Pharmacy. 1am
currenthy following up on a project about what it is like to use multiple regular medicinegs in
the day-to-day lives of adults in Medw=y and Kent

&5 yiou may remember, you recently allowed twio of my school colleagues (Temi Jjikutu &
chandra vaghjl to distribute a few questionnaires to some dients within your community
pharmacy premises. Thank youw for this considerable support. The preliminary findings are of
interest, and indicate the need for more data to inform the Royal Pharmaceutical Society’s
hedicines Cptimisation agsnda.

I arm writing to ask i you would be willing for me to distribution further questionnaires to
few customers wsing your pharmacy. If vou are happy with this, 1 will visit your pharmacy fior
a few howrs at times agreed by youw and imdte some of your customers to fill in this
guestionnaire. Feople can either complete the guestionnaire in the pharmacy or take it
away and send it back to me. You don't hawe to do amything.

The study uses a specally designed guestionnaire called the Living with kedicines
Questionnaire®. & copy of this questionnaire is enclosed. 1 will be distributing copies of the
gQuestionnaire to a3 many people as possible, not just those who are using community
pharmaci=s. Only adults using regular prescription medicines, [ving in the UK will be
included in this study.

lundartake not to disrupt your business in any way. An information shest, about the study,
is 3lzo enclosed. If you wish to recsive & copy of the prefiminzry findings of this study from
the guestionnaires already distributed, | am happy to provide this.

1 'will be in contact with you in the next few weeks to follow-up this regquest.
Thank you for reading this letter.
fiours sinceraly,

:I_i.-l".
4 o |
oy Il

Fostgraduate research student

hedway School of Pharmacy

1
1
1
1
1
1
1
1
1
1
1
i
Barbra Eztusiime, !
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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Appendix 6 Phase 1- Pharmacist information

medway school of pharmacy

PHARMACIST INFORMATION SHEET

Title of Project: Measuring the burden of polypharmacy

Name of Researcher (s): Barbra Katusiime, Professor Janet Krsks|

1. What s the purpose of the study?

Thi study is aimed at finding ouwt how peaple wha have to take medicines long-term cope with them
an & day-to-day basis and how thess medidnes affect their lives, 1t is using an instrument called the

Living with Medicines Questionnaire@. We are distributing these questionnaires ta as many peaple
as possible, nat jusk those wha are sing pharmacies. & cogy is endased far your information.

2. Why have | besn contacted ¥

We haes contacted you bacause you are warking in & pharmacy in Kent or Medway and we would like
waur permission o didribote the Lving with Medicines Questionnainell to peaple who use your
pharmacy. The guestionnaire does met ask any guestions about your pharmacy.

3 Dol have to take agree?

Mo, It is up to you to decide whether or nat you allow us W distribute questionnaires from your
pharmacy. & student will contisct you in the next few weaks either by telephane or Rece-ta-Face to ask
if o are willing to allow us to conduct this study in your pharmacy.

4. What will happen if | agree?

IF you agree, a student will wEit your pharmacy at an agresd time and distribute questiannaires to
members of the public. The student will invite peaple to complete the guestionnaire after they have
finished their initial transaction, so that they are nat interfering with your day-ta-day business. Peaple
waiting for prestriptions to be dispensed may present an ides] opportunity For students to approach
them, but no-ane will be gressured into filling in or taking a Questionnaire,

5. How long will this take?

The student will try bo recruit a maximum af 20 people to complete the guestionnaire. Zame may be
willimg to complete it while they are waiting in your pharmacy, but others may want to take it sway
and semd it back in the past. It is anticipated that ths may take no mare than three howrs.

6. Arethere any risks { benefits imvolved?
There are na riks to you ar your business in taking part. We are not offering any payment @

pharmacists for agresing to take part.
Who should | contact if | want to know more about the study or to get a copy of the results?

Prafessor kanet Krska Tel: 634 202950 a-mmail: L krska@kent.ac.uk

bedway Schaal aof Pharmacy, The Unreersties of Greemwich and Kent, Central Svenus, Chatham
blariime, Kent MED 4TE

This project has been loaked ot and approved by the MSol Besearch Cthics Committes
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Phase 1- List of pharmacies contacted for redistribution of paper survey

Paydens Pharmacy
Balmoral Gardens
Gillingham

kent

MET 4PN

Dsbon Pharmacy
1a Railway Street
Gillingham

Kent

MET 2Y'W

Karzons Pharmacy
33 Pattens Lane

Dzbon Pharmacy
17 Duncan Road

Chatham Gillingham

Eent Eent

ME4 6IR MET 4LA
Karzon's Pharmacy Ryders

69-71 City Way 130 High Strest
Rochester Rochester

Kent Kent

MEL 2BA MEL 1T
Williams Chemist A5DA Pharmacy
86 Frindsbury Road 387 Maidstone Road
Rochester Chatham

Kent Kent

MEZ 4HY MES 95E
Paydens Ltd 1 Spensley

139 New Road 1 Twydall Green
Chatham Gillingham

MED 4PT Kent

MEB BJY




Appendix 7 Phase 1 - Participant information

medway school of pharmacy

PARTICIPANT INFORMATION SHEET

Title of Project: Measuring the burden of polypharmacy

Mame of Researcher (s): Barbra Katusiime, Professor Janet Krska

1. What is the purpose of the study?
This study is aimed at finding out how people who have to take medicines long-term cope with them
on a day-to-day basis and how these medicines affect their lives.

2. Dol have to take part?
Nao. It is up to you to decide whether or not you wish to take part.

3. What will happen to me if | take part?

If you agree to be a part of this study you will be asked to fill in a questionnaire, which will take about
10 to 15 minutes to complete. If you decide to complete the questionnaire, you should then seal itin
an envelope and either give it to the researcher who gave it to you or send it in the post to Medway
School of Pharmacy, The Universities of Greenwich and Kent, Central Avenue, Chatham Maritime,
Kent ME4 4TB using the free-post envelope you were given.

Do not put your name on the questionnaire.

4. What will happen to my questionnaire?

Your completed questionnaire will be put together with those of all other people who have filled it in,
so we can learn how many people are affected by medicines in different ways. We might publish the
results of the study, but nobody will know that you took part.

5. Are there any risks / benefits involved?
There are no risks in taking part. We are not offering any payment for completing a questionnaire.

6. Who will know what is in my questionnaire?
No-one will know what is in your questionnaire, because it is anonymous.

7. What should I do if | change my mind?

If you change your mind before you have finished filling in a questionnaire, please tell the researcher.
If you have already completed and handed in the questionnairk, it will not be possible to take out
your answer, but all answers will be anonymous.

Who should | contact if | want to know more about the study?

Professor Janet Krska Tel: 01634 202950 e-mail: j.krska@kent.ac.uk
Medway School of Pharmacy, The Universities of Greenwich and Kent, Central Avenue,
Chatham Maritime, Kent ME4 4TB

This project has been seen and approved by Medway School of Pharmacy Research Ethics Committee
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Appendix 8 Phase 2 Ethics approval for a study to revise the original questionnaire

‘ medway school of pharmacy

May 2015

Dear Barbra

Your application for ethical approval for the project entitled Revision of the Living with Medicines
CQuestionnaire (LMQ) has now been considered on behalf of the Medway School of Pharmacy School Research
Ethics Committee (SREC).

The committee has already approved an earlier version of this gquestionnaire, and much of the material is
unchanged and does not raise ethical concerns. | am pleasad to inform you that your study has been approved,
with the following additions and amandments;

Provide a statement within the protocol on how the costs will be covered (SRP student funding is
£4350 per student)

Add a statement to the full application form to describe how audio/ digital recordings will be
protected and participants identity safeguarded during transit between interviaw site and campus.
{Filenames should be numerical/ coded and not include names. The files should be downloaded onto
password protected computers as soon as possible after the interviews have taken place).

Change ‘hulle’ to’ hello’ appendix 7

Please make the amendments to your original documents using track changes and submit to

LlL.mowbray@gre.ac.uk .

I must remind you of the following:

1.

that if you are intending to work unaccompanied with children or with vulnerable adults, you will need
to apply for a CRB check; the project must be conducted under the supervision of someone who has an
up-to-date CRB check; you must not be in the presence of children alone except if you have completed
a CRB check;

that you must comply with the Data Protection Act (1998);

that you must comply throughout the conduct of the study with good research practice standards;

If you are completing this project off site, you must obtain prior approval from relevant authorities and
adhere to the MSOP off site protocol.

to refer any amandment to the protocol to the School Research Ethics Committee (SREC) for approval.
You are required to complete an annual monitoring report or end of project report and submit to
j..mowbray@gre.ac.uk

Please note that the committee also suggested that you may wish to consider contacting Kent Adult Research
Unit, who have about 400 subscribers who are willing to take partin ressarch.

Yours sincerely
/g\’(ﬁcaﬂf‘m -

Dr Sarah Corlett
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Continuation- Ethics approval letters for Phase 2

medway school of pharmacy

May 2015

Dear Barbra

Your amendments to the project entitled; Revision of the Living with Medicines

Questionnaire (LMQ) has now been approved on behalf of the Medway School of Pharmacy
School Research Ethics Committee (SREC).

I must remind you of the following:

1.

that if you are intending to work unaccompanied with children or with vulnerable
adults, you will need to apply for a CRB check; the project must be conducted under
the supervision of someone who has an up-to-date CRE check; you must not be in
the presence of children alone except if you have completed a CRB check;

that you must comply with the Data Protection Act (1998);

that you must comply throughout the conduct of the study with good research
practice standards;

If you are completing this project off site, you must obtain prior approval from
relevant authorities and adhere to the MSOP off site protocol.

to refer any amendment to the protocol to the School Research Ethics Committee
(SREC) for approval.

You are required to complete an annual monitoring report or end of project report
and submit to |.L.mowhray@gre.ac.uk

Please note that the committee also suggested that you may wish to consider contacting
Kent Adult Research Unit, who have about 400 subscribers who are willing to take part in
research.

Yours sincerely

MCMW -

Dr Sarah Corlett
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Appendix 9 Participant invitation letter to the cognitive interview study

May 2015

Dear << to insert name=>

I would like to invite you to take part in a research study that | am conducting into
using medicines long-term. My name is Barbra Katusiime and | am conducting this

work as part of my PhD studies at the Medway 5chool of Pharmacy.

You have been contacted because you or a friend of yours is a member of the Public
Invalvement in Pharmacy Studies (PIPS) Group at the School. This group helps and

advises us on a number of studies looking at medicines and pharmacy services.

In my study, | need to include people who use at least one prescription medicine
regularly and have done so for at least one year. If you fall into this category, and are
also over 18 and resident in England, then you could take part. If you do take part, |
would like to conduct an interview with you, during which | will ask you to complete a

paper questionnaire about living with medicines.

Please read the information sheet which accompanies this letter and decide whether
you would like to take part in my study. If you would, then please let me know by

calling 01634202920 or e-mailing me on bk231@kent.ac.uk and l will arrange a

suitable time and place for the interview to take place.

If you need to know more about the study, you can contact me and | will answer any
guestions, or you can contact my supervisor, Professor Janet Krska on 01634 202950

or by e-mail: .krska@kent.ac.uk.

Thank you for reading this letter and for considering taking part in my study.
Kind regards
Barbra Katusiime

PhD student, Medway School of Pharmacy, Kent, UK ME4 4TB
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Appendix 10 Participant information for cognitive interviewees

medway school of pharmacy

PARTICIPANT INFORMATION SHEET

Title of Project: Revision of the Living with Medicines Questionnaire (LMQ)
Name of Researcher (s): Barbra Katusiime, Janet Krska, Sarah Corlett

You are being invited to take part in a study because you have been identified as potentially
being a user of long-term medicine(s). Before you decide if you want to take part, you must
understand why the study is being done and what it involves. Please take time to read the
following information. Ask if anything is not clear or if you would like more information.
Take time to decide if you want to take part or not.

Why is the study being done?

This study is being carried out to revise an existing questionnaire which asks people about
what it is like to use regular long-term medicines. We have a version of the questionnaire
already but we have found that it does not cover all the issues which people have identified
as important to them, so we need to make some changes to it. The questionnaire is entirely
derived from the perspective of people who use long-term medicines, therefore we need
more people who take prescribed medicines regularly to help us to revise it.

Do | have to take part?

No. It is up to you to decide whether or not to take part. Even if you agree to take part, you
can change your mind at any time without giving any reason. If you decide not to take part
in the study, your care/medicines will not be affected in any way.

If | do take part, what would | have to do and what would be done to me?

You will be invited to take part in an interview with a researcher, at a time and place of your
choosing, during which you will be asked to complete our revised questionnaire while
talking out loud about what you are thinking whilst completing it. The researcher may ask
you guestions about how you interpret words or phrases. This is to make enable us to check
that you are interpreting all parts of the questionnaire in the way that we think it should be
understood. The researcher will make notes of what you say during the interview, but will
also audio-record it to make sure that they don’t miss anything that you have said. The
interview will take no more than 1 hour to complete. If you agree to take part, you will be
asked to sign a consent form, and provide contact details, so that the interview can be
arranged.

Are there any risks if | take part?

There are no risks to taking part in this study. However if you wish to stop the interview at
any time, the researcher will be happy to do so.
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Are there any benefits if | take part?
There are no personal identifiable benefits to taking part; however travel expenses will
be paid if you select to undergo an interview at the Medway School of Pharmacy.

Will anyone know that | have taken part?
We will not tell anyone that you have taken part in the study.

What will happen to the results?

The results of your interview will be used to make sure that the final version of the
questionnaire is understandable. This gquestionnaire will then be used to measure the
issues associated with using long-term medicines in a large population in England in a
further study.

Any personal contact details you provide will be stored securely and will only be used
for the purpose of arranging the interview and will be destroyed once all interviews
have been completed.

Who is organising and funding the study?

This study is being carried out by a student at Medway School of Pharmacy, as part of a
PhD research programme. It is being funded by the Medway School of Pharmacy and
the Commonwealth Scholarships Commission, UK.

Who should | contact if | want to know more about the study?
Should you require further information about this study, please contact Professor

Janet Krska on 01634 202950 or by e-mail: j.krska@kent.ac.uk

Who should | contact if | have any concerns about the study or the way it has been
conducted?

If you have concerns about how this research study has been conducted please contact
the Head of School on K.l.Cumming@gre.ac.uk

Thank you for taking time to consider taking part in this study.

This project has been looked at and approved by the MSoP Research Ethics Committee
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Appendix 11 Consent form for cognitive interview participants

medway school of pharmacy

CONSENT FORM for INTERVIEW

Revision of the Living with Medicines Questionnaire (LMQ)

Name of researchers: Barbra Katusiime, Janet Krska, Sarah Corlett

| have read and understand the information provided for the above study. | have nitial
had the opportunity to consider the information, ask questions and have had H
. . ere
these answered satisfactorily
| understand that my participation is voluntary and that | am free to withdraw at nitial
any time, without giving a reason. (To withdraw from the study, you can call H
ere
01634 202920 or e-mail the researcher at bk231@kent.ac.uk ).
| understand that any personal information collected during the study will be Initial
anonymised and remain confidential Here
| understand that the interview will be digitally audio recorded and that this Initial
recording will be transcribed verbatim. Here
_ . . o . o _ . _ Initial
| agree to an interview to discuss the Living with Medicines Questionnaire with a Here
researcher, which will last no more than 60 minutes.
Name of Participant (Print) Signature Date

Name of person taking consent Signature Date
(If different from the researcher)
Where possible, this is normally signed and dated in presence of the participant

Lead researcher Signature Date
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Appendix 12 Participant details form for arranging cognitive interviews

medway school of pharmacy

PARTICIPANT DETAILS FORM

Please complete this form if you are:
O 18 years or older

O Using at least one long-term medicine (the one you get from your doctor)
O Living in England

General Details

First Name Surname

Address

Post Code:

Telephone | |

Mobile | |

Email address (optional)

Please post the completed form, alongside the SIGNED consent form, using the free-post
envelope provided.

Thank you for your interest in participating in this research study.
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Appendix 13 Snowball recruitment text for cognitive interview participants

You may use the text below to talk to your friends about this study.

’

Hello “..toinsert of your friend here name here......,

As you may be aware, | am currently a member of a public engagement group, known as the
Public Involvement in Pharmacy Studies (PIPS) at the Medway School of Pharmacy, in Kent.
In this group, we help the School in discussing issues relating to patients and their
medicines, and also help comment on some of their research ideas and study documents,

such as questionnaires, written for patients or members of the general public.

| would like to invite you to participate in a study looking at patients’ experiences of using
medicines. The researchers have designed the Living with Medicines Questionnaire (LMQ),
but the current version has been revised to include other issues that patients feel are
important to them. The researchers are seeking your views on what you think of the

questions in the LMQ.

Here is an information pack, you can take it and read it whenever you get a chance. You can
then contact the researchers, if you are interested and they will make arrangements
suitable for you to participate in this study. Please contact the researchers if you have any
other questions about this study.

Thank you
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Appendix 14 The intermixed version of the LMQ-2.1

M|_ o

Living with Medicines Questionnaire

Medicines and Your
Day-to-Day Life

This questionnaire seeks your views and opinions about the prescribed medicines
you use and how they affect your life.

Medicines include tablets, creams, inhalers, liquids, injections and so on.
This booklet contains statements which cover different aspects of using medicines.

Please read each statement carefully and tick the response box that is closest to
your personal opinion. Please tick only ene box for each statement. If a statement
does not apply to you, please tick the box for ‘Neutral opinion’.

You may be using more than one medicine, please think about all your medicines

when completing this questionnaire.
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10.

11.

12,

13.

14,

15.

Medicines and Your Day-to-Day Life — Living with Medicines Questionnaire

Please tick the option that applies to each of the statements.

Strongly  Agree  Neutral Disagree  Strongly
agree opinion disagree
| find getting my prescriptions from the O O O O O
doctor difficult.
| find getting my medicines from the O O O O O
pharmacist difficult.
| find the written instructions on how to use O O O O O
rmy medicines easy to understand.
Taking medicines is routine for me. O O O O O
| am satisfied with the effectiveness of O O O O O
rmy medicines.
Strongly  Agree  Neutral Disagree  Strongly
agree opinion disagree
| would be worried if | forgot to take O O O O O
rmy medicines.
| am comfortable with the times | should O O O O
take my medicines.
| worry about paying for my medicines. O O O O O
| worry that | have to take several O O O O O
medicines at the same time.
[ would like more say in the brands of O O O O O
meadicines | use.
I trust the judgement of my doctor(s) in O O O O O
choosing medicines for me.
strongly  Agree  Neutral Disagree Strongly
agree opinion disagree
It is difficult to identify which medicine O O O O O
is which.
My pharmacist tells me enough about my O O O O O
medicines.
| am concerned about possible damaging O O O O O
long term effects of taking medicines.
| feel | need more information about my O O O O O
medicines.
1

LMOQ®© Version 2.1 intermixed 2015 (LMQ-2.1)
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Medicines and Your Day-to-Day Life — Living with Medicines Questionnaire

Please tick the option that applies to each of the statements.

16.

17.

18.
13.

20.

21.
22,

23.

24,

25.

26.
27.
28.

29,

Strongly  Agree  Neutral Disagree  Strongly
agree opinion disagree
| am concerned that | may forget to take my O O O O O
medicines.
I can vary the dose of the medicines | take. O O O O O
| find opening the packaging of my O O O O O
medicines difficult.
| can choose whether or not to take O O O O O
my medicines.
My doctor(s) listen to my opinions about O O O O O
my medicines.
Strongly  Agree  Neutral Disagree  Strongly
agree opinion disagree
iy medicines prevent my condition O O O O O
getting worse,
| am concerned that | am too dependent an O O O O O
my medicines.
I am unhappy with the extent to which O O O O O
my medicines interact with alcohol.
I worry that my medicines may interact O O O O O
with each other.
My medicines interfere with my social O O O O O
activities.
Strongly  Agree  Neutral Disagree  Strongly
agree opinion disagree
I am concerned about experiencing O O O O O
side effects.
My doctor(s) takes my concerns about O O O O O
side effacts seriously.
The side effects | get are worse than the O O O O O
problem for which | take medicines.
The side effects | get from my medicines O O O O O

interfere with my day-to-day life (e.g. work,
housework, sleep).

LMQD Version 2.1 intermixed 2015 (LMQ-2.1)
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30.

3l

3z,

33

34,

35

36,

a7

38

39,

40,

41,

42,

43,

Please tick the option that applies to each of the statements.

Medicines and Your Day-to-Day Life — Living with Medicines Questionnaire

Strongly  Agree  Meutral Disagree  Strongly
agree opinion disagree
I can adapt my medicine-taking to my | O O O O
lifestyle.
I have to put a lot of planning and thought | O O O O
into taking my medicines.
I don't mind paying for my medicines | O O O O
because | need them.
My doctar(s) tells me enough about my | O O O O
medicines.
My medicines live up to my expectations. | O O O O
Strongly  Agree  Meutral Disagree  Strongly
agree opinion disagree
I am confident speaking to my doctor(s) | O O O O
about my medicinas,
I am confident speaking to my | O O O O
pharmacist(s) about my medicinas,
My medicines affact what | can eat or drink. | O O O O
My medicines have an adverse effect | O O O O
on the holidays | can take.
I can change the times | take my | O O O O
medicines if | want to.
Strongly  Agree  MNeutral Disagree Strongly
agree opinion disagree
It is easy to keep to my medicines routine. O O O
Chamges in daily routine cause problems O O O O O
with my medicinas.
Taking medicines affects my driving. O O O O O
I find using my medicines difficult. | O O O O
| accept that | have to take medicines | O O O O
long term.
3

LMQ®@ Version 2.1 intermixed 2015 (LMQ-2.1)
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Medicines and Your Day-to-Day Life — Living with Medicines Questionnaire

Please tick the option that applies to each of the statements.

43,

46,

47,

48,

43,

50.

5L

a2

23.

o4,

55.

36,

57.

28,

Strongly  Agree  Meutral Disagree  Strongly
agree opinion disagree
I understand what my doctor(s) tells me O O O O O
about my medicines.
| understand what my pharmacist(s) tells O O O O O
me about my medicines.
The side effects | get from my medicines are O O O O O
bothersome.
| sometimes have to choose between O O O O O
buying basic essentials or medicines.
Strongly  Agree  Meutral Disagree Strongly
agree opinion disagree
My medicines allow me to live my life O O O O O
as | want to.
I have to pay more than | can afford for my O O O O O
medicines.
The health professionals providing my care O O O O O
know enough about me and my medicines.
Taking medicines causes me problems with O O O O O
daily tasks (such as work, housewark,
hobbies).
Strongly  Agree  Meutral Disagree Strongly
agree opinion disagree
My medicines interfere with my social O O O O O
relationships.
My medicines interfere with my sexual life. O O O O O
The side effects | get from my meadicines O O O O O
adversely affect my well-being.
My medicines are working. O O O O O
The side effects are worth it for the benefits O O O O O
| get from my medicines.
Iy life revolves around using my O O O O O

medicines.

LMQ®@ Version 2.1 intermixed 2015 (LMQ-2.1)
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Medicines and Your Day-to-Day Life — Living with Medicines Questionnaire

The questions below seek your OVERALL OPINION about ALL your prescribed medicines.

For each question, please mark on the line with an ‘X’ at the position that best reflects your

opinion.

1. Taking everything into account, how satisfied are you with your madicines?
0 10

Mot at all satisfied Extremely satisfied

2. How optimal do you feel your medicines are for you?
0 10

Mot at all optimal Extremely optimal

3. Overall, how much of a burden do you feel your medicines are to you?
0 10
Mot burden at all Extremely burdensome

If you have any other views about how your medicines affect your day-to-day life, please describe them here.

LMQ®@ Version 2.1 intermixed 2015 (LMQ-2.1)
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Medicines and Your Day-to-Day Life — Living with Medicines Questionnaire
Finally, please answer a few guestions ABOUT YOU AND YOUR MEDICINES

1. How many prescription medicines do you use regularly?

Please write the TOTAL number of medicines here: D
Medicines include tablets, capsules, creams, inhalers, inhalers, liquids, eye drops and so on.
Count each different prescription as one medicine.

2. Which type of medicines do you use regularly? You may tick one or both options
[ Tablets/Capsules OO any other type

3. How often do you use your medicine(s)? You may tick one or more options
O once per day O twice per day O Three times per day

[J More than three times per day [ Other, please specify.. s ssssesssssssmmsssnns

4. Do you pay for your prescriptions?  [J Yes O no

5. Does someone help you with using your medicines? O ves [ no
If you answered yes, who helps you?

O spouse/Partner O Relative [ Other. If you answered other, please write here
O carer/support worker [ Friend WHO hElPS YOU. e e e e

Are you: [IMale Cremale

;m

7. What is your age? Please write it here in years :]

8. Which ethnic group best describes you? {Please tick one box only)

O white O asian/Asian British [Jother
O Black/Black British/African/Caribbean [ Mixed

9. What is the highest level of education you have completed?
O school [ Technical College/Apprenticeship Cluniversity
10. What is your employment status?

Clemployed Cunemployed OlRretired OIFull-time student

11. Please tell us your full pnﬁtcndel | L LI 1L
(This is to help us understand how people in different areas answer the survey. We will not
be able to identify you and will never contact you or pass your details on to anyone else.)

Thank you for taking the time to complete this questionnaire

LMOQ®@ Version 2.1 intermixed 2015 (LMQ-2.1)
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Appendix 15 Grouped/Labelled version of the LMQ-2.1

maQ

Living with Medicines Questionnaire

Medicines and Your
Day-to-Day Life

This questionnaire seeks your views and opinions about the prescribed medicines

you use and how they affect your life.
Medicines include tablets, creams, inhalers, liquids, injections and so on.
This booklet contains statements which cover different aspects of using medicines.

Please read each statement carefully and tick the response box that is closest to
your personal opinion. Please tick only one box for each statement. If a statement

does not apply to you, please tick the box for ‘Neutral epinion’.

You may be using more than one medicine, please think about all your medicines

when completing this questionnaire.
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Medicines and Your Day-to-Day Life — Living with Medicines Questionnaire

Please tick the option that applies to each of the statements.

This section is about accessing your medicine(s).

Strongly Agree  Neutral Disagree  Strongly
agree opinion disagree
1. Ifind getting my prescriptions from the doctor O O O O O
difficult.
2. Ifind getting my medicines from the pharmacist O O O O O
difficult.
This section is about the practical issues you may have while using your medicine(s).
Strongly Agree  Neutral Disagree  Strongly
agree opinion disagree
3. ltis easy to keep to my medicines routine. O O O O O
4. Ifind the written instructions on how to use my O O O O O
medicines easy to understand.
5. Ifind opening the packaging of my medicines O O O O O
difficult.
6.  Itis difficult to identify which medicine O O O O O
is which.
7. Ifind using my medicines difficult. O O O O O
This section is about the cost of your medicing(s).
Strongly Agree  Neutral Disagree  Strongly
agree opinion disagree
2. ldon't mind paying for my medicines because | O O O O O
need them.
9. lworry about paying for my medicines. O O O O O
10. I have to pay more than | can afford for my O O O O O
medicines.
11. Isometimes have to choose between buying O O O O O
basic essentials or medicines.
This section is about the effectiveness of your medicing(s) in managing your condition(s).
Strongly  Agree  Neutral Disagree  Strongly
apree opinion disagree
12, My medicines are working. O O O O O
13. My medicines prevent my condition O O O O O
getting worse,
14. 1 am satisfied with the effectivenass of O O O O O
my medicines.
1

LMQ@ Version 2.1 Grouped & Labelled (LMQ- 2.1 GL)
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Medicines and Your Day-to-Day Life — Living with Medicines Questionnaire

Please tick the option that applies to each of the statements.

This section relates to concerns you may have about your medicing(s).
Strongly Agree  Meutral Disagree  Strongly

agree opinion disagree

15. | am concerned about experiencing O O O O O
side effects.

16. lam concerned about possible damaging long O O O O O
term effects of taking medicines.

17. lam concarned that | may forget to take my O O O O O
medicines.

18. lworry that my medicines may interact with O O O O O
each ather.

19. lam concerned that | am too dependent on my O O O O O
medicines.

This section relates to possible side effects of your medicine(s).
Strongly Agree  Meutral Disagree  Strongly

agree opinion disagree

20. The side effects | get from my medicines are O O O O O
bothersome.

21, The side effects | get from my medicines O O O O O
adversely affect my well-being.

22. The side effects are worth it for the benefits | O O O O O
get from my medicines.

23. The side effects | get are worse than the O O O O O
problem for which | take madicines.

24, The side effects | get from my medicines O O O O O

interfere with my day-to-day life (e.g. work,
housework, sleep).

This section is about the routine of using your medicine(s) in managing your condition(s).
Strongly Agree  Meutral Disagree  Strongly

agree opinion disagree
25. Taking medicines is routine for me. O O O O O
26. | am comfortable with the times | should take O O O O O
my medicines.
27. My medicines allow me to live my life O O O O O
as | want to.
28. My medicines live up to my expectations. O O O O O
29. lacceptthat | have to take medicines O O O O O

long term.

Please Turn Owver

2
LMQ®@ Version 2.1 Grouped & Labelled [LMQ- 2.1 GL)
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Medicines and Your Day-to-Day Life — Living with Medicines Questionnaire

Please tick the option that applies to each of the statements.

This section is about possible interference your medicine(s) may cause to your day-to-day life.

Strongly Agree  MNeutral Disagree  Strongly

agree opinion disagree

30. Taking medicines causes me problems with daily O O O O O
tasks (such as work, housework, hobbies)

31. Taking medicines affects my driving. O O O O O

32, | have to put a lot of planning and thought into O O O O O
taking my medicines.

33, I'worry that | have to take several medicines at O O O O O
the same time.

34. Changes in daily routine cause problems with O O O O O
my medicines.

35. My life revolves around using my medicines. O O O O O

This section is about the potential impact of using your medicine(s) on your social life.

Strongly Agree  MNeutral Disagree  Strongly
agree opinion disagree
36. My medicines interfere with my social activities. O O O O O

37. My meadicines interfere with my social
relationships.
38. My meadicines interfere with my sexual life.

39. My meadicines affect what | can eat or drink.

40. | am unhappy with the extent to which
my medicines interact with alcohol.

41. My medicines have an adverse effect
on the holidays | can take.

O oOoo0o o
O oOoo0o o
O oOooo o
O 0o o0 O
O oOoo0o o

This section is about your communication with your pharmacist about your medicine(s).
Strongly Agree  MNeutral Disagree  Strongly

agree opinion disagree
42, My pharmacist tells me enough about my O O O O O
medicines.
43, lunderstand what my pharmacist(s) tells O O O O O
me about my medicines.
44, | am confident speaking to my pharmacist(s) O O O O O
about my medicines,
3

LMQO®@ Version 2.1 Grouped & Labelled [LMQ- 2.1 GL)
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Medicines and Your Day-to-Day Life — Living with Medicines Questionnaire

Please tick the option that applies to each of the statements.

This section is about your communication with your doctor about your medicines(s).
Strongly Agree  Meutral Disagree  Strongly
agree opinion disagree
45. My doctor(s) tells me enough about my O O O O O
medicines.

46. | understand what my doctor(s) tell
me about my medicines.

47.  1am confident speaking to my doctor(s) about
my medicines.

48. My doctor(s) listens to my opinions about my
medicines.

43, My doctor(s) takes my concerns about
side effacts seriously.

50. |trust the judgement of my doctor(s) in
choosing medicines for me.

51. |Ifeel | need more information about my
medicines.

52. The health professionals providing my care
know enough about me and my medicines.

O oo oo oo
O OO0 oo oaod
O OO0 oo oad
O oo oo oaod
O oo oo oo

This section is about the controlf freedom you feel you have over using your medicine(s).

Strongly  Agree  Neutral Disagree  Strongly
agree opinion disagree
53. lcan choose whether or not to take O O O O O

my medicines.

54. 1can change the times | take my
medicines if | want to.
55. lcanvary the dose of the medicines | take.

56. 1can adapt my medicine-taking to my
lifastyle.

57. lwould be worried if | forgot to take
my medicines.

58. lwould like more say in the brands of medicines
luse.

O o oo O
O O O0o O
O O Oa0 O
O o oo O
O o oo O

Please Turn Over

4
LMQ© Version 2.1 Grouped & Labelled [LMO- 2.1 GL)
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Medicines and Your Day-to-Day Life — Living with Medicines Questionnaire

The questions below seek your OVERALL OPINION about ALL your prescribed medicines.

For each guestion, please mark on the line with an “X’ at the position that best reflects your

opinion.

1. Taking everything into account, how satisfied are you with your medicines?

0 10
Mot at all satisfied Extremely satisfied
2. How optimal do you feel your medicines are for you?
0 10
Mot at all optimal Extremely optimal

3. Owerall, how much of a burden do you feel your medicines are to you?
0 10
Mo burden at all Extremely burdensome

If you have any other views about how your medicines affect your day-to-day life, please describe them here.

LMQ@ Version 2.1 Grouped & Labelled {LMQ- 2.1 GL)
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Medicines and Your Day-to-Day Life — Living with Medicines Questionnaire

Finally, please answer a few guestions ABOUT YOU AND YOUR MEDICINES

1. How many prescription medicines do you use regularly?

Please write the TOTAL number of medicines here: :]
Medicines include tablets, capsules, creams, inhalers, liquids, eye drops and so on.
Count each different prescription as one medicine.

2. Which type of medicines do you use regularly? You may tick one or both options
[ Tablets/Capsules O any other type

3. How often do you use your medicine(s)? You may tick one or more options
O once per day ClTwice per day O Three times per day

[ More than three times per day  [JOther, please specify... s

Do you pay for your prescriptions? [ ves O no

-

5. Does someone help you with using your medicines? O ves [ no
If you answered yes, who helps you?

[ spouse/Partner O Relative [ other. If you answered other, please write here
O Carer/support worker O Friend WHO RElPS YOU. s s s

6. Areyou: [IMale Oremale

7. What is your age? Please write it here in years :]

8. Which ethnic group best describes you? (Please tick one box only)

O white [ Asian/Asian British [Jother
O Black/Black British/African/Caribbean [ Mixed

9. What is the highest level of education you have completed?
O school O Technical College/Apprenticeship |:|Un|'ver5itv
10. What is your employment status?

Clemployed Cunemployed ClRetired ClFull-time student

11. Please tell usynurMpnstcnde' | L1010
(This is to help us understand how people in different areas answer the survey. We will not
be able to identify you and will never contact you or pass your details on to anyone else.)

Thank you for taking the time to complete this questionnaire.

LMQ®@ Version 2.1 Grouped & Labelled (LMQ- 2.1 GL)
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Appendix 16 Sample analyses of cognitive interview data

ltem Statement General observations / Collated analysis Comments/ Decisions
positior - B -
1 |lfind getting my prescriptions from the doctor difficult None of the participants had difficulty understanding this statement as posed.  |No ammendments

However participant 9 raised an issue "do you mean repeat prescriptions for
ongoing medication or, any prescriptions. Because for new prescription,.." P9

2 |lfind getting my medicines from the pharmacist difficult ~ |None of the participants had difficulty understanding this statement as posed.  |No ammendments; to add chemist to instructions box on front page for clar|
Exceptions: P1 preferred positive wording (easy rather than difficult), and P5 &P7
spoke of chemist (rather than pharmacist.)

3 |Ifind the written instructions on how to use my medicines  |Most participants understood the statement, except that four refered to written |No ammendments

easy to understand. instructions "on the label, packet/packaging/box/PIL". A few refered to the patient

information leaflet when answering this question.
Taking medicines is routine for me All participants understood this statement No ammendments
| am satisfied with effectiveness of my medicines All participants understood this statement. One participant felt that "Effectiveness |No ammendments

can be a range of things, it could mean its working, it doesn’t have side effects, and
its easy to take, it could be cost effective,...the imediate reaction would be its

working."P4
6 |l would be warried if | forgot to take my medicines. All participants understood this statement. Rewording: If | forgat to take my medicines, it would worry me.
7 |lam comfortable with the times | should take my medicines |All participants understood this statement. No ammendments
new (I worry about paying for my medicines All participants understood this statement. No ammendments
3 Although only one paid for their prescriptions, all participants felt that the more

items prescribed, the higher the cost- and worryabout paying. They also felt that
worrying about paying depends on income levels.

9 |l worry that | have to take several medicines at same time.  |All participants understood this statement. No ammendments
One participant (P9)felt that they could worry about taking several medicines, but

they were not taking them at the same time.

Some had alternate interpretaions including practical issues of using many
medicines at the same time, and the potential for interaction between medicines
being taken at the same time.

an ' Lan CE 1 c = Y — 1 . [ r Lr == T . » L

Overall Analysis | Participant1 | Participant2 | Participant3 | Participant4 | Participant5 | Participant6 | Parficipant7 | Participant8 | Participant9 | Participant10 | Participant characteristics | Agreement with statements ®
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Appendix 17 Invitation email to website managers (LMQ-2.1 on-line survey)

May 2015

Dear sir/madam,

PhD project: Patients’ experiences of using medicines; revising the Living with
Medicines Questionnaire®

| would like to invite you to help us with a research study looking at patients’ experiences
of using medicines, being conducted at Medway School of Pharmacy, in Kent, as part of
my PhD studies. My name is Barbra Katusiime, a postgraduate student, and | am kindly

asking you to support our study in a small way.

As you may be aware, many patients have to cope with using medicines long-term,
balancing the risk of potential adverse effects against the perceived benefits, plus coping
generally with the challenges of managing these on a day- to day basis. Our study is
seeking the views of patients belonging to your patient organisation or forum. It will
employ a specially designed Living with Medicines Questionnaire© (LMQ) that people can
use to share their experiences of what it is like to use medicines on a regular basis.
Patients’ responses will be used to revise this questionnaire (LMQ). If you are willing, we
would like you to help us distribute a link to our on-line questionnaire through your
website, for up to three months. The inclusion criteria for the study are those over 18,
living in England and who use regular prescription medicines. We envisage that the
findings will support the Medicines Optimisation agenda developed by the Royal
Pharmaceutical Society, whose objective is to enhance patients’ experiences of care (and

medicine use).

If you would like more information around the study you can contact my project
supervisor Professor Janet Krska either by telephone (01634202950) or email
(j.krska@kent.ac.uk).

Many thanks and regards,
Barbra Katusiime

PhD student, Medway School of Pharmacy, Kent, UK ME4 4TB
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Appendix 18 NRES Ethics approval letter for criterion validation study

INHS

Health Research Authority

NRES Committee South Central - Oxford C
Level 3, Block B
Whitefriars Building
Lewins Mead
Bristod
BS1 ZNT
Telephone: 01173421334
10 August 2015

Miss Barbra Katusiime

Pharmacy Practice Research Office

Medway School of Phamacy

The Universities of Greenwich and Kent at Medway
ME4 4TB

Dear Miss Katusime
Study title: Ewvaluation of potential methods for measuring patient's

experiences of using medicines in long-term illness;
Validation of the Living with Medicines Questionnaire (LMQ)

REC reference: 15/8CI0505
Protocol number: 01
IRAS project 1D: 174102

The Proportonate Review Sub-committes of the NRES Committee South Central - Oxford C
reviewed the above application by comespondance.

We plan to publish your research summary wording for the above study on the HRA website,
together with your contact details. Publication will be no earlier than three months from the
date of this favourable opinion letter. The expectation is that this information will be
published for all studies that receive an ethical opinion but should you wish to provide a
substitute contact point, wish to make a reguest to defer, or reguire further information,
pleasze contact the REC Manager Miss Matasha Bridgeman,

nrescommitiee southcentral-oxfordc@nhs_net. Under very limited circumstances (e.g. for
student research which has received an unfavourable opinion), it may be possible to grant
an exemption to the publication of the study.

Ethical opinion

On behalf of the Committee, the sub-committee gave a favourable ethical opinion of the
above research on the basis described in the application form, protocol and supporting
documentation, subject to the conditions specified below.

Conditions of the favourable opinion

The favourable opinion is subject to the following conditions being met prior to the start of
the study.

Management permission or approval must be obtained from each host grganisation prior to
the star of the study at the site concemed.

Management permission (“RE&D approval”) showld be sought from all NHE aorganisations
invalved in the study in accordance with NHS research governance arrangsmaents.

Guidance on applying for NHS permission for research is available in the Infegrated
Research Application System or at httoYeww rdforum.nhs. uk.

A Research Eihics Commitles gslablished by the Heallh Res earch Auth ority

364



NHS

Health Research Authority

Where a NHS organizafion’s role in the study is limited to identifying and referring potential
parficipants to research sites (“participant identification centre”), guidance showd be sought
fram the R&D office on the information it requires fo give permission for this activity.

Far non-NHS sites, site management permission should be obtained in accaordance with the
procedures of the relevant host organisation.

Sponsars are nof required to notify the Commitfee of approvals from host organisations.

Registration of Clinical Trials

All clinical trials (defined as the first four categores on the IRAS filter page) must be
registered on a publically accessible database. Thizs should be before the first participant is
recruited but no later than & weeks after recruitment of the first participant.

There is no requirement to separately notify the REC but you should do so at the earliest
opportunity 2.g. when submitting an amendment. We will audit the registration details as part
of the annual progress reporting process.

To ensure transparency in research, we strongly recommend that all research is registerad
but for non-clinical trials this is not currently mandatory.

If a sponsor wishes to reguest a deferral for study registration within the required timeframe,
they should contact hra_studyregistrationi@nhs.net. The expectation is that all clinical triaks
will be registered, however, in exceptional circumstances non registration may be

pemissible with prior agreement from MRES. Guidance on where to register is provided on
the HRA website.

It is the responsibility of the sponsor to ensure that all the conditions are complied
with before the start of the study or itz initiation at a particular site (as applicable).

Ethical review of research sites

The favourable opinion applies to all NHS sites taking part in the study, subject to
management permission being obtained from the NHS/HSC RAD office prior to the start of
the study (see “Conditions of the favourable opinion™).

Summary of discussion at the meeting

The Sub-Committee requested the following changes to the PIS, Invitation Letters and
Cluestionnaires.

* |nclude a statement of approval to state that the study has been reviewed by the
Oxford © Research Ethics Committee.

You re-submitted the P15z, Invitalion letters and questionnaires with these changes
made.

A Research Ethics Committes sstabliched by the Health Res earch Auth ority
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Health Research Authority

Approved documents
The documents reviewed and approved were:

Dacument Verzion Diafe
02 August 2015
02 August 2015

=y

Covering letter on headed paper [Cowver letter] Version

-

Evidence of Sponsor insurance or indemnity (non MHS Sponsors only) | Version
[Evidence of Sponsor insurance or indemnity (Uok])]
IRAS Checklist XML [Checklist_03022015] 03 August 2015

Letter from sponsor [ResGow 307] Version 28 July 2015

Letters of invitation to participant [Invitation letter to participant (LM23] |Version 02 August 2015
02 August 2015
02 August 2015
02 August 2015
02 August 2015
02 August 2015
02 August 2015
02 August 2015
02 August 2015

-

=y

Letters of invitation to participant [Community Phamacist]

Letters of invitation to participant [GF practise managers]

Letters of invitation to participant [Outpatient clinic manager]

Letters of invitation to participant [Participant]
COther [LMQ]

Other [Walidated questionnaires]

Participant information sheet (PIS) [Clinic Manager]

Participant information sheet (PIS) [GP Manager]
Participant information sheet (PIS) [Participant] 02 August 2015
Participant information sheet (PIS) [Phamacist] 02 August 2015
REC Application Form [REC_Form_30072015] 30 July 2015

b | b | ot | s | s | | | ] ]

Research protocol or project proposal [Protocol] Version 1 02 August 2015
Summary CV for Chief Investigator (CI) [CV for Chief Investigator] Version 1 02 August 2015
Surmmary CV for student [CVs for Undergraduate Students (LMQ3 Version 1 02 August 2015
studyl]

Summary CV for supervisor (student research) [CVs for Academic Version 1 02 August 2015
Supervisors]

Membership of the Proportionate Review Sub-Committes

The members of the Sub-Committee who took part in the review are listed on the attached
sheet.

Statement of compliance

The Committee iz constituted in accordance with the Govermnance Armmangements for
Research Ethics Committess and complies fully with the Standard Operating Procedures for
Resesarch Ethics Committees in the UK.

After ethical review

Reporting reguirements

The attached document “After ethical review — guidance for researchers” gives detailed
guidance on reporting reguirements for studies with a favourable opinion, incduding:

= Motifying substantial amendments
& Adding new sites and investigators
= NMotification of sefous breaches of the protocol

A Research Ethics Committee established by the Health Res earch Authority
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Letter confirming receipt of documents for NRES application

NHS

Health Research Authority

MREES Committee South Central - Oxford C
Lewel 3, Block B
Whitefriars Building
Lewins Mead
Bristol
BS1 2NT
Telephone: 01173421334
04 August 2015

Miss Barbra Katusiime

Pharmacy Practice Research Office

Medway School of Phamacy

The Universities of Greenwich and Kent at Medway
ME4 4TB

Dear Miss Katusime
Study title: Evaluation of potential methods for measuring patient's

experiences of using medicines in long-term illness;
Validation of the Living with Medicines Questionnaire

{LMG)
REC reference: 15/SCH0505
Protocol number: 01
IRAS project ID: 174102

Thank you for your application for ethical review, which was received on 30 July 2015, | can
confirm that the application is valid and will be reviewed by the Proportionate Review Sub-
Committee on 10 August 2015. To enable the Proporticnate Review Sub Committes to
provide you with a final opinion within 10 working days your application documentation will
be sent by email to Committes members.

One of the REC members is appointed as the lead reviewer for each application reviewed by
the Sub-Committee. | will let you know the name of the lead reviewer for your application as
soon as this is known.

Please note that the lead reviewer may wish to contact you by phone or email between 47
July and 11" July to clarify any points that might be raised by members and assist the Sub-
Committee in reaching a decision.

If wou will not be available between these dates, you are welcome to nominate another key
inwestigator or a representative of the study sponsor who would be able to respond to the
lead reviewer's quernies on your behalf. If this is your preferred oplion, please identify this
person to us and ensure we have their contact details.

You are not required to attend a meeting of the Proportionate Review Sub-Committee.

Please do not send any further documentation or revised documentation prior to the review
unless requested.

Documents received

The documents to be eviewed are as follows:

Dracument Verzion Dt
Cowvering letter on headed paper [Cowver letter] Version 1 02 August 2015

A Research Ethics Commitles eslablished by the Health Res earch Auth ority
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Evidence of Sponsor insurance or indemnity (non MHS Sponsors Version 1 02 August 2015
only) [Evidemce of Sponsor insuramce or indemnity [Uaok)]

IRAS Checklist XML [Checklist_030282015] 03 August 2015
Letter from sponsor [ResGov 307] Version 1 28 July 2015
Letters of invitation to participant [Invitation letter to participant Version 1 02 August 2015
(LMC3)

Mon-validated questionnaire [LMO&#169; ] Version 3 02 August 2015
Orther [Invitation letter to community pharmacist | Version 1 02 August 2015
Crther [Pharmacist Information Sheet] Version 1 02 August 2015
Orther [Invitation letter to GP practice managers ] Version 1 02 August 2015
Crther [General Practice Manager Information Sheet] Version 1 02 August 2015
Orther [Invitation letter to Cutpatient Clinic Manager] \ersion 1 02 August 2015
Crther [General Practice Manager Information Sheet] Version 1 02 August 2015

Participant infomnaticn sheet (FI13) [Participant Information Sheet Version 1 02 August 2015
(LAAQ3 Walidation])

REC Application Form [REC_Form_20072015] 30 July 2015

Research protocol or project proposal [Protocol] Version 1 02 August 2015

Summary CV for Chief Investigator (CI) [CV for Chief Investigatar]  [Version 1 02 August 2015

Summary CV for student [CVs for Undergraduate Students (LMQ3  [Version 1 02 August 2015
study]]

Summary CV for supervisor (student research) [CVs for Academic  [Version 1 02 August 2015
Supervisors]

Validated guestionnaire [Validated Questionnaires &amp; Version 1 02 August 2015
permission for use (TS0OM &amp; EQ-50-5L)]

Mo changes may be made to the application before the meeting. If you envisage that
changes might be required, you are advised to withdraw the application and re-submit it

Notification of the Sub-Committee's decision

We aim to notify the outcome of the Sub-Committee review to you in writing within 10
working days from the date of receipt of a valid application.

If the Sub-Committee is unable to give an opinion because the application raizes material
ethical issues requiring further dizcussion at a full meeting of a Research Ethics Committes,
yvour application will be referred for review to the next available meeting. We will contact you
to explain the arrangements for further review and check they are convenient for you. You
will be notified of the final decision within 60 days of the date on which we originally received
your application. If the first available meeting date offered to you is not suitable, you may
request review by another REC. In this case the 60 day clock would be stopped and
restarted from the closing date for applications submitted to that REC.

R&D approval

All researchers and local research collaborators who intend to paricipate in this study at
sites in the National Health Service (MHS) or Health and Social Care (HSC) in Northem
Ireland should apply to the R&D office for the relevant care organisation. & copy of the Site-
Specific Information (551) Form should be included with the application for R&D approval.
You should advise researchers and local collaborators accordingly.
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The R&D approval process may take place at the same time as the ethical review. Final
R&D approval will not be confirmed until after a favourable ethical opinion has been given by
this Committee.

For guidance on applying for R&D approval, please contact the NHS R&D office at the lead
site in the first instance. Further guidance rezsources for planming, setting up and conducting
research in the NHS are listed at http-ffwaww. rdforum.nhs.uk. There i no requirement for
separate Site-Specific Assessment as part of the ethical review of this research.

Communication with other bodies

All correzpondence from the REC about the application will be copied to the research
sponsor and to the R&D office for Medway MHS Foundation Trust. It will be your
responsibility to ensure that other investigators, research collaborators and NHS care
organisation(s) involved in the study are kept informed of the progress of the review, as
necessany.

HRA Training

We are pleased to welcome researchers and R&D staff at our training days — see details at
hitp:fhwaww hra nhs ukihra-training/

EEENIEE Please gquote this number on all correspondence

Yours sincershy

A gﬁ@@tﬂf}w

Miss Natasha Bridgeman
RELC Assistant

Email: nrescommittes_southcentral-oxfordei@nhs. net

Copy to: Nicale Palmer
Dr Edyta McCallum, Medway NHE Foundafion Trust

A Research Elhics Commitles establisned by the Health Res earch Auth ority
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* Progress and safety reports
= Motifying the end of the study

The HRA website also provides guidance on these topics, which is updated in the light of
changes in reporting requirements or procedures.

User Feedback

The Health Research Authority is continually striving to provide a high quality service to all

applicants and sponsors. You are invited to give your view of the service you have received
and the application procedurs. If you wish to make your views known please use the
feedback form available on the HRA website:

hitp:fifwaw hra.nhs ukfabout-the-hrafgovernancefquality-assurancel

HRA Training

We are pleased to welcome researchers and R&D staff at our training days — see details at
http: e hra nmhs ukfhra-trainingd

With the Committee’s best wishes for the success of this project.

A15/SCI0505

Please gquote this number on all correspondence

Yours sincerely

PP ubdgca

Professor David Scott
Vice-Chair

Email: nrescommittee_southcentral-oxfordoi@nhs._net

Enclosures: List of names and professions of members who fook part in the review

“After ethical review — guidance for researchers”

Copy fo: Nicole Palmer

Dr Edyta McCallum, Medway NHS Foundation Trust

HRES Committee South Central - Oxford C

Attendance at PRS Sub-Committee of the REC meeting on 10 August 2015

Committee Members:

Name Profesasion Present
Miss Gemma Davison Solicitor es
Professor Dawvid Scott (Chair) Pharmacist es
FProfessaor Migel Wellmman Professor of Health and Human Sciences es

& Rezsearch Ethics Commitles eslablished by the Heallth Fes earch Aulh ority
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Appendix 19 Research governance letters for criterion validation study

INHS|

National Institute for
Health Research
RME&EG Consortium for Kent & Medway
Mo 5, The Courtyard
Campus Way
Gillingham Business Park
Kent MES OMNZ
Phone: 01634 350402

Email: rmgconsortium km@nhs. net

Miss Barbra Katusiime

Medway School of Pharmacy

The Universities of Greenwich and Kent at Medway
Cenfral Avenue

Chatham Maritime

Keant

ME4 ATE

28" August 2015
Dear Miss Katusiime,
Research study: assurance of governance

Iam writing to inform you that we have carried out research governance in relation to the following
research study. We are satisfied that there are no ethical or regulatory reasons for the study not to
take place at independent primary care providers listed below. This letter only provides NHS RE&D
assurance to the independent primary care provider that the governance has been complated
Therefore you must ensure that you seek permission from the practice manager in the first
instance and provide them with a copy of this letter {refer to condition 1 below).

It iz the responsibility of the Sponsor or study team {as delegated by the sponsor) to provide your
site with the correct current set of documents for use in the study.

Study details:

Study Title Ewvaluation of pﬂtenﬁél methods for measuring ﬁa.tient‘s
expaenences of using medicines in long term illness;
] “Walidation of the Living with Medicines Questionnaire (LM
Chief Investigator Mizs Barbra Katusiimea
SpoONSor Name University of Kent
RMG Consortium’s study no. 15-072
Sponsor's reference number  EEY
IRAS number 174102 !
REC number, REC name 183520505, Sa-uth Central - Oxford C 4|

Participating NHS organisations and locations

{ Geographic area of Independent Date of Site or sites t-u which assurance
primary care provider Assurance applies
All Kent & Medway CCGs 28/8M5 All GPs N
All Kent & Medway CCGs 28/8M15 Al pharmacies

The RMAG Consortivm for Kent & Medway provides services fo independant primary care providers in Hent and
Medway, Kent Commuounity Health NHS Trust, Wedway Commumnly Healthcare CIC, Hont & Medway NHS & Social
Care Partmership Trust and South East Coast Ambulance NHS Trust
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Page 2 of 3

| Amendments to date " Amendment number (local ref)

| Mone

Assurance s provided on the understanding that the study is conducted in accerdance with the
Research Governance Framework and the Data Protection Acl. Assurance is anly provided for the
aclivities for which a favourable opinion has been given by the Ressarch Ethics Commities (REC).

The fellowing local conditions will apply

1. Addition of GP  You must ensure that you cbtain permission from the practice
surgeries manager in the first instance and provide them with a copy of this
study asszurance lefter,

2. Sponsorship of  The research sponsar will be the erganisation named above; the
study management and design of the study is not the respansibility of the
independent primary care provider,

3. Confidentiality ‘You are required to ensure thal all infermation regarding participants
remains secure and sirictly confidential at all times. You must ensure
that you understand and comply with the reguirements of the Data
Protection Act (1998) and the NHS Confidentiality Code of Practice
{(www dh gov. ukiassetRoot/04/06/92/54/04069254. pdf. Furthermore,
you should be aware that under the Act, unauthorised disclosure of
infarmation is an offence and such disclosures may lead to
prasecution,

4. Researcher Important. Only those researchers holding a Letter of Access or
authorisation Honorary Research Contract, as appropriate, issued by the
independent primary care provider may have direct contact with
the participants of the study, unless they already hold a
substantive or henorary clinical contract with the independent
primary care provider,

5. Urgent safety The research sponsor, or the Chief Investigator, or the Principal
actions Investigator or members of the practice which is a research site, may

take appropriate urgent safety measures in order to protect research
participants against any immediate hazard to their health or safety.
Yaou must notify the RMAG Conscrtium that such meaasures have been
taken. The notification should also include the reasons why the
measures were taken and the plan for further action. You should naotify
the RM&G Consortium within the same time frame as nofifying the
REC and any other regulatary bodies,

6. Serious Should an SAE oceur during the course of the project. You must
adverse events  immediately notify the RM&G Consortium, This is in addition to your
|SAE) legal duty to report such events to the Spansar,

7. Amendments All amendments (whethar substantial or minor and including changes

to the local research team) need to be submitted in accordance with
guidance in IRAS. You should inform this office at the same time as
REC is notified to avoid unnecessary delays.

8. Indemnity fou must check with the Sponsor that the indemnity arrangements, as
confirmed in the Sponsor's Declaration and described in the
application forms, are in place before anv participants are recruited.
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9. Study
progression

10. Audit of Study

11. Study -
completion

Page 3of3

You will inform us of any significant developments that ocour as the
study progresses. You will complete and return any report forms that
we send and provide up-to-date information on the number of
participants recruited when asked.

Farticipating sites may also be subject to a random audit of research
which will involve a site visit, a reguirement to view study documents
and a request to interview researchers, A reguest to audit a research
study will be made in writing to you, the Sponsor and the practice
manager.

You will notify the Chief Investigator and this office when the study has
completed recruiting panicipants and when the study is finally finished
at your site. You will complete and return the final report that we send
and inform us of any publications relating to the study.

Finally, | wish you every success with the study,

Yaurs sincersly,

AEes

Richard Caolling

RMEG Manager, RM&G Consortium for Kent and Medway
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Research governance for Medway Maritime Hospital

Medway E!IIE

MEDICAL DIRECTOR'S OFFICE MHS Foundation Trust

Direct Line 01634 833944

Wedway Maritime

Hospital
Windmill Road
26" August 2018 Gillingham
Kent
Miss Barbra Katusiime MET 5MNY
Pharmacy Practice Research Office
Madway School of Pharmacy
Tha Universities of Gresnwich and Kent at Meadway
ME£ 4TB
PROJECT TITLE: Evaluation of potential methods for measuring patient's
experences of using medicines in long-term iliness;
Validation of the Living with Medicines Questionnaire (LMC)
R&D Reference: 750
REC Reference; 18/5C005
CSP raf: Mis,
Sponsor: Meadway School of Pharmascy
Host site: Meadway Maritime Hospital
Principal Investigator (Pl): fiiss Barbra Katusiims

Motification of host site approval

Dear Miss Katusiime

| am writing to inform you that the research approval process for the above named project has been
complated successfully. This approval includes the amendments listed at the end of this letter. The
documents reviewed this propesal, and approved for use, are shown at the end of this latter.

The conditions for host site approval ara as follows:

The Pl must ensure compliance with protocol and advise the host of any changeis) to the
protocal. Fallure of notification may affect host approval status.

Under the terms of the Research Govemance Framework, the Pl is obliged to report any Sericus
Adverse Events to the Sponsor and the Trust, in line with the prelocol and Sponsor requiremeants.
Adverse events must alse be reporied in accordance with the Trust Policy & Procedures.

The Pl must ensure appropriate proceduras ars in place to action urgent safety measures,

The Pl must ensure the maintenancs of a Trial Master File (TMF) as described in the tables at
the end of this document.

The Pl must underga regular, monitoring, audit and review,

The Fl must ensura that all named stall are compliant with the Data Protection Act, Human
Tissue Act 2005, Mental Capacity Act 2005 and all other statutory guidance and legislation
(whers applicabla).

The Pl must report any cases of suspected research miscanduct and fraud.

The Pl must provide an annual report to the relevant authorities for all research.

The Pl must give notice of clinical tral closure,

If there are any changes to the study then please inform the R&D office as these may require
R&D approval before thay are implemeantec.

Dielivesling hikgh quadty heallhcare”
Chairman: Shena Wnning Chisf Execalive: Lealay Dwegar
An Arsacaie Teaching Hospial; of 1he Unwsesily af London
v mechwaymanbmed oapial nhs g
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All research carried oul at Medway NHS Foundation Trust must be in accordance with the principles
sefl out in the Research Governance Framework for Health and Social Care (2003, second edition,
Deparirmant of Health).

Flease note thal on 1* Aprl every year a Pl is required to submit no. of patienis recruited,
approximate no. of staff working on the research profect, name and tifle of any pubfication and
whether the project contributed to a reduction in morality for the previous financial year.

Failure to comply with the above conditions and regulations will result in the suspension of the
research project.

Should you require any further guidance or information on any matter mentianed above, pleasae
contact Research & Development Manager, Dr Edyta MeCallum.

We wish you every success in your ressarch.

Yours sinceraly

C

Dr Edyta McCallum

R&D Manager
Documents reviewed and approved for use
Marnea Version Date

Leiters of invitation lo participant [invitation letter to participant (LMQ3] 1 02 August 2015
Letters of invitation to parficipant [Community Pharmacist] 1 02 August 2015
Listters of invitation to paricipant [GP practise managers| 1 02 August 2015
Letters of invitation to parficipant [Outpatient clinic manager] 1 02 August 2015
Latters of invitation to participant [Participant] 1 02 August 2095
Other [LMC] 3 02 August 2015 3 02 August 2015
Other [Validated questionnaires) 1 02 August 2015
Farlicipant information sheat (P15) [Clinic Manager] 1 02 August 2015

| Participant information shest (PIS) [GP Manager] 1 02 Augusat 2015
Participant informaticn sheet (P1S) [Participant] 1 02 August 20156
Participant information sheat (PIS) [Fharmacist] 1 02 August 2015
Ressarch protocal or project proposal [Protocol] i 02 Augusl 2015

For the purpases of audit and menitoring it is strongly recommended that you maintain a file of study
documentation relating to your research. The list below is designed to help you put together your trial
master file,

Before the clinical conduct of the trial

Topic Lacated in Located
Investigator | in file of
file SOONSor
Signed protocol and amendments, if any, and sample case report farm # X
Information given to trial subject including Informed consent form, any X X
ather written information and adveriisement Tor subject recruitment {if
Lsed)

Cazltvaring high quality heatheam®
Chainman: Shess Winning Chied Executive:; Lestey Dwyer
AN Associale Teaching Hospial, of the Universily of Lendon
wynw. medwayTnant mahoespital nhes o
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Financial aspeacts of the trial (financial agreement batween
investigatoninstitution and sponsor)

Insurance statement {for non NHS sponsored studias)

| Signed agreement between involved parties (if applicable)

Dated, documented approval of Research Ethics Commilles listing
documents approved for use

Other relevant regulatory approvals

CWa for research taam

Decoding procedures for blinded trials

MR o I o B

Master Randomisation List

Pre-trial monitering repart

k4

EA A A e b e B e I

Tria! initiation monitoring report

During the clinical conduct of the trial

In addition to having on file the above documents, the fallowing should be added to the files during the
trial as evidence that all new relevant infermation is documented as it becomes available.

Topic Located in | Located
Investigator | in file of
file sponsor
Any revision to and ethical committes approval to the following X X
documents:
»  Prolocolfamendment(s)
= CRF
. Infarmed consant farm
. Any ather written information provided to subjects
«  Advertisement for subject recruitment (if used)
. Any other documents given approval
MHRA and other ralevant regulatory appravals for amendments x X
Curriculum witae for new investigator(s) and sub-investigator(s) X X
Updates to normal values/ranges for medicalilab tests included in the X b
profocol
Updates of meadicalflabitechnical proceduresitests, certification or X X
accraditation, established quality control or ather validation
Dacumentation of investigational product and trial related materials X X
shipment
Manitoring visit reporls X
Relevant communication other than site visits including latters, printed x X
emails, meeting reports, notes of telephone calls
Signed informed consent forms X
Source documents X
Signed, dated and completed case report forms X X original
Oy
Documentation of CRF carrections X X original
COEY
Matification by originating investigator to sponsor of serous advarse X X
events and related reporis
Matification b nsor o investigators of safety information X X
Interim or annual reporis o independent ethics committses X X
where
required
Subjecl screaning log x x
wihare
rixcuired

Didiveairg high quaity heallhcan”
Chainman: Shena Winreng Chief Executive: Lesbay Dwes
fun Associate Taachivg Hospilal; of the Universily of London
wwrw mnchyaymaribmehosgilal nhs, Lk
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Topic Located in | Located
Investigator | in file of
file SPONSor
Subject identification cods list X
| Subject enrolment log A1
| Signature sheet ] X
Record of retained body fluids/tissue samples {if any) X *

After completion or termination of trial

After completion or termination of the trial, all of the documents identified above should be in the file

together with the following:

if applicable

Topic Located in Located
Investigator | In file of
file SpONsor
Ceompleled subject identification code list X
| Audit cartificate (if available) ] !
| Final trial close-cut monitoring report X
| Treatmen! allocation and decoding documentation ] X
Final report by investigaior to Independent ethics commitles where X
required and regulatory authorities if applicable
Clinical study report X x

Drelvaring high cuakty hesihcae
Chadmnen: Shena Winning Ghiel Execulive: Lesley Denyar
An Amsnsiale Teaching Hospilal, of the Univarglly of Longon
v medwaymadilimehespilalnhauk
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Researcher’s letter of access to Medway Maritime Hospital

Medway NHS

MHS Fowindation Trost

Medway Maritima
Hospital
Miss B Katuslime Windamill Road
128 Baimoral Road Glilngham
Gllingham Kant
Kent MET7 SNY
ME7 4CR
26" August 2015

Dear Miss Kamslime

Laftter of access for reaaarch

This letier confims your right of access to conduct reseanch through Medway NHS Foundation Trust
Tor the purpose and on the terms and condilons saf out below. This fight of 3coess COMMERCES DN
26" August 2015 and ends on 31st May 2016 unikess terminated earler In accondance with the
clausss balow.

You have a right of access to conduwct such research as confirmed In writing In the |etter of permission
for ressarch from this NHS organisation. Please note that you cannot siart the research unil the
Principal Investigator for the reseanch project has recelved a letter from us ghving permission to
conduct the project.

The Information supplied a0ou your roke In research at Medway NHS Foundation Trust hias esn
reviewed and you do not reguire an honorary research contract with this NHS onganisation. We are
satisfed that such pre-engagement checks as we conslder necessarny have been camisd oul.

You are conskdered 1o be a legal vislior to Medway NHS Foundation Trust premises. You are not
entitied to any form of payment or access to oiher beneflis provided by this NHS organisation to
employess and this letier does not give rise to any other relationship betwesn you and this NHS
organisation, In particular that of an employes.

While undertaking research through Medway MHS Foundation Trust, you will remain accountabie to
your employer, but you are required to follow the reasonable Instructions of Edyta McCallum, R&D
Manager, In this NHS organisation of those given on heris behall In retation to the fems of this right
of AcoeEE.

Where any third party cialm Is made, whether or not legal proceedings are Issued, arsing out of or In
connection with your right of access, you are required to co-operate fully with any investigation by this
NHS organisation In connection with any such cialm and fo glve all such assistance as may
reasonably be required regarding the conduct of any legal proceedings.

¥ou mwst act In accordance wih Medway NHS Foundation Trust policles and procedures, which ane
avallable to you upon request, and the Research Govemance Framework.

¥ou are required 1o co-operate with Medway NHS Foundation Trust in discharging iis duties under the
Health and Safety at Work efc Act 1974 and other health and safety legisiation and to fake reasonabie
care for e heath and safety of yoursel ang others while on Medway NHS Foundation Trust



premises. You must obzerve the same standards of care and propriety in dealing with patients, staff,
visitors, eguipment and premises az is expected of any other contract holder and you must act
appropriately, responsibly and professionally at all times.

You are required to enzure that all information regarding patients or staff remains secure and strictly
confidential at all times. You must ensure that you understand and comply with the requirements of
the NHS Confidentiality Code of Practice (hitp/faaw.dh.gov ukiassetRoot/04/06/92/54/04069254 pdf)
and the Data Protection Act 1998, Furhermore you should be aware that under the Act, unauthorized
disclosure of information is an offence and such disclosures may lead to prosecution.

You should ensure that, where you are issued with an identity or security card, a bleep number, email
or library account, keys or protective clothing, these are retumed upon termination of this
arrangement. Please also enzure that while on the premizes you wear your ID badge at all imes, or
are able to prove your identity if challenged. Pleass note that this NHS organisation accepts no
responsibility for damage to or loss of personal property.

We may terminate your right to attend at any time either by giving seven days’ written nofice to you or
immediately without any notice if you are in breach of any of the terma or conditions described in thiz
letter or if you commit any act that we reasonably consider to amount to sefious misconduct or to be
disruptive andfor prejudicial to the interests andlor business of this NHS organization or if you are
convicted of any criminal offence. Your substantive employer is responsible for your conduct during
this research project and may in the circumstances described above instigate disciplinary action
against you.

Medway NHS Foundation Trust will not indemnify you against any liability incurred as a result of any
breach of confidentiality or breach of the Data Protection Act 1998. Any breach of the Data Protection
Act 1998 may result in legal action against you andlor your substantive employer.

If your current role or involvement in rezearch changes, or any of the information provided in your
Research Passport changes, you must inform your employer through their normal proecedures. You
must alzo inform your nominated manager in this NHS organisation.

Yours sincerely

'f_:' ’L{_’ /t—”ra_

Dr Edyta McCallum
RE&D Manager

cc:  Karen Dobson - Out Patients Department
Professor Janet Krska University of Kent and Medway - j.krska@kent.ac.uk
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Permission for NHS GP practices

E’ﬂT’i
National Institute for
Heafth Research

CRM: Kent, Surrey and Sussex

Mo &, The Courntyard

Campus Way

Gilingham Business Park

~ Kent MEE ONZ

Phone: 01834 350402

Email; rmgeonsordium. km@E@nhs, net

Miss Barbra Katusiime

Medway School of Pharmacy

The Universities of Greanwich and Kent at Medway
Central Avenue

Chathar Maritirme

Kent

ME4 4TB

2™ Mavermber 2015
Dear Miss Katusiime,
Permission for research
I am writing to inform you that permission has been granted to the NHS erganisation or
organisations listed below, for the following research project, on the basis described in the

application form, protocol and supporting docurmentation.

Study details:

Study Title Ewvaluation of p-otenlial miethods for measuring patient's
expenences of using medicines in long term iliness,
“Walidation of the Living with Medicines Questionnaire [LMQ}

Chief Il-'l;rn-a-lsﬁgatnr Miss Barbra Katusime
Sponsor name University of Kent -
RME&G Consortium study | 15-072
number
Sponsor's reference number A,
IRAS number 1 174102
REC number (REC name) 15/8C0505, South Central - Oxford C
MNHS organisations and locations:
o isati - ission Date of Site or sites to which permission
rganisation giving permissi Permission | applies
| Medway Community Healthcare CIC | 211115 The Sunlight Cenire & MEDOC
| Amendments to date © | Amendment number (local ref] |

MNone

The FRMES Consortivm for Kant £ Medway prowides services to independent peimary care corrtractors ir Kent amnd
Medway, Kant Community Health MHS Trust, Medway Community Healthcare CIC, Kent & Medway NHE & Social Care
Partnership Trust amnd South East Coast Ambulance NHS Trust
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Fage £ of 3

Permission is granted on the understanding that the study is conducted in accordance with the
Research Governance Framework, ICH GCP (OMLY if applicable), The Data Protection Act (1998}
and NHS Trust policies and proceduras. Permission is only granted for the activities for which a
favourable opinion has been given by the REC or university ethics committes and which have been
authorized by the MHRA (ONLY if applicabls).

The following local conditions will apply:

1.

Sponseorship of
study

Confidentiality

Researcher
authorisation

Urgent safety
actions

Serious
adverse events
(SAE)

Amendments

Indemnity

Study
progression

The research spansar will be the organisation named abowve; the
management and design of the study is not the respensibility of the
trust or trusts giving permission,

You are required to ensure that all information regarding participants
remaing secure and siictly confidential at all imes. You must ensure
that you understand and comply with the requirements of the Data
Protection Act (1888) and the NHS Confidentiality Code of Practice
{w'n"nl.dh.gmr.UMEISSETRWUEI-#FWEEFS#MDEQEM.pdf]. Furthermaore,
¥ou should be aware that under the Data Protection Act (1998),
unautharised disclosure of information is an offence and such
disclosures may lead fo prosecution.

Important. Only those researchers holding a Letier of Access or
Honarary Research Contract, as appropriate, from the NHS
organisation or crganisations may have direct contact with the
participants of the study or the patients' notes, unless they already
hold a substantive or honorary clinical contract with the organisation or
organisations.

The research gponsar, ar the Chief Investigator, or the local Principal
Investigator at a research site, may take appropriate urgaent safety
measures in order to protect research participants against any
immediate hazard to their health or safety. This office should be
notified that such measures have been taken, The notification shauld
also include the reasans why the measures were taken and the plan
for further action. This office should be notified within the same time
frame of notifying the REC and any other regulatory bodies.

Should an SAE occour during the course of the project, this office must
be notified immediately. This is in addition to your legal duty to repart
such events to the Sponsor, .

All amendments (including changes to the local research team) need
to be submitted in accordance with guidance in IRAS. This office
should be informed at the same time as the REC or university sthics
committee is notified in order to avoid unnecessary delays.

You must check with the Spensor that the indemnity arrangements, as
confirmed in the Sponsor's Declaration and described in the
application forms, are in place before any participants are recruited.

You will inform us of any significant developments that occur as the
study progresses. You will complete and return any report forms that
we send you and provide up-to-date information on the number of
participants recruited when askad.
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9. Audit of Study

10. Study
completion

11. Presentation of
findings

Page 3 of 3

¥ou may alzo ba subject to a random audit of research which will
involve a site visit, a requirement to view study documents and a
request to interview researchers.

¥ ou will notify the Chief Investigator and this office when the study has
completed recruiting participants and whan the study is finally finished
at your site. You will complete and return the final report that we send
you and inform us of any publications relating to the study,

Medway Community Healthcare CIC axpects that the findings of this
study will be presented to members of the organisation at an
appropriate meeting. You should contact the clinical quality director
upon completion of the study to arrange a suitable venue and time.

Finally, | wish you every success with the study,

Yours sinceraly,

Y

Richard Collins

CRM: Kent, Surrey and Sussex
copées o Medway Communily Heslthcare RED
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List of study sites for criterion validation study

List of GP Practices

The College Practice
50/52 College Road, Maidstone,
Kent
Kent, ME15 6SB

Dr. Mara HK and Partners
The Elms Medical Centre
Tilley Close Main Road
Hoo, Rochester, Kent, ME3 9AE

The Sunlight Centre
105 Richmond Road
Gillingham, Kent, ME7 1LX

Dr. Patel JRA & Partners
Shorne village Surgery

Shorne, Gravesend, DA12 3DY

The Kings Family Practice
30-34 Magpie Hall Road
Chatham, Kent, ME4 5JY

List of community pharmacies

*Karsons Pharmacy, Pattens Lane, Chatham

Paydens Pharmacy, Week Street,
Maidstone

Paydens Pharmacy, New Road, Chatham

Williams Chemist, Frindsbury Road, Strood

*Delmergate Pharmacy, Admiral Moore
Drive, Aylesford

Link Pharmacy, King Street, Maidstone.
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Appendix 20 Study information for criterion validation study

PARTICIPANT INFORMATION SHEET

Title of Project: Validation of the Living with Medicines Questionnaire (LMQ3)

Name of Researcher (s): Barbra Katusiime, Shamaila Jabeen, Hina Sehrish , Humira Mahmood ,
Moeed Malik , Zeshan Alvi, Munesh Farmah, Tara Saaid, Roseanna Wood, Dr Sarah Corlett, and

Professor Janet Krska

You are being invited to take part in a study because you have been identified as potentially being a
user of long-term medicine(s). Before you decide if you want to take part, you must understand why
the study is being done and what it involves. Please take time to read the following information. Ask
if anything is not clear or if you would like more information. Take time to decide if you want to take

part or not.
Why is the study being done?

This study is being carried out to test the usefulness of an existing questionnaire which asks people
about what it is like to use regular long-term medicines. We have a version of the questionnaire
already but we need to confirm if it assesses all the issues which people have previously identified as
important to them. The questionnaire is entirely derived from the perspective of people who use
long-term medicines, therefore we need more people who take prescribed medicines regularly to

help us to complete it.
Do | have to take part?

Mo. Itis up to you to decide whether or not to take part. Even if you agree to take part, you can change
your mind at any time without giving any reason. If you decide not to take part in the study, your
care/medicines will not be affected in any way.

If | do take part, what would I have to do and what would be done to me?

You will be asked to complete questionnaires, at a time and place of your choosing. Completion of all
guestionnaires will take no more than 30 minutes. Once completed, you will be asked to return the

guestionnaires in the free-post envelope provided.
Are there any risks if | take part?

There are no risks to taking part in this study. If you change your mind and decide not to complete

the questionnaires you may do so  at any time without giving any reason.
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Are there any benefits if | take part?

There are no personal identifiable benefits to taking part. We hope you may find the guestionnaires
useful in expressing your views and opinions about your medicines, and how they affect your day-to-
day life.

Will anyone know that I've taken part?
We will not tell anyone that you have taken part in the study.
What will happen to the results?

This gquestionnaire is intended to measure the issues associated with using long-term medicines in a
large population in England. Your results will enable us to confirm whether this is the case.

Any personal details (especially the postcode) will be stored securely, and will only be used to study
medicine use experiences of people living in different areas. All details cannot be traced to an
individual and we will not contact you or share them with anyone else. Personal details will be

destroyed once the research study has been closed.

Implied consent

By completing and submitting your survey responses, you are giving your consent to be part of this

study and for your data to be used as described above.

Who is organising and funding the study?

This study is being carried out by students at Medway School of Pharmacy, as part of undergraduate
final year projects, and as part of a PhD research programme. It is being funded by the Medway
School of Pharmacy and the Commonwealth Scholarships Commission, UK.

Who should | contact if I want to know more about the study?

Should you require further information about this study, please contact Professor Janet Krska on
01634 202950 or by e-mail: j.krska@kent.ac.uk

Who should | contact if | have any concerns about the study or the way it has been conducted?

If you have concerns about how this research study has been conducted please contact the Head of
School on K.l.Cumming@gre.ac.uk

Thank you for taking time to consider taking part in this study.

This project has been looked at and approved by the NRES Committee South Central - Oxford C
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medway school of pharmacy

Clinic Manager’s INFORMATION SHEET

Title of Project: Validation of the Living with Medicines Questionnaire (LMQ)

Mame of Researcher (s): Barbra Katusiime, Shamaila Jabeen, Hina Sehrish , Humira Mahmood ,
Moeed Malik , Zeshan Alvi, Munesh Farmah, Tara Saaid, Roseanna Wood, Dr Sarah Corlett, and
Professor Janet Krska

1. What is the purpose of the study?
This study aims to validate a specially-designed questionnaire, the Living with Medicines
Questionnaire® (LMQ), which helps to assess the extent to which patients who have to take
medicines long-term cope with them on a day-to-day basis and how these medicines affect their
lives.

2. Why have | been contacted?
We have contacted you because you are in-charge of outpatient clinics at the Medway Maritime
hospital and we would like your permission to distribute the Living with Medicines Questionnaire® to
people who use your clinics. The guestionnaire does not ask any guestions about your clinics.

3. Dol have to take agree?
Mo. It is up to you to decide whether or not you allow us to distribute questionnaires from your clinic.

A student will contact you in the next few weeks either by telephone or face-to-face to agree which
clinics we can access.

4, What will happen if | agree?
If you agree, a student will visit your clinic at an agreed time and distribute questionnaires to your

patients. The student will invite people to complete the questionnaire while waiting for their
appointment, so that they are not interfering with your day-to-day activities. People waiting for
appointments may present an ideal opportunity for students to approach them, but no-one will be
pressured into filling in or taking a questionnaire.

5. How long will this take?
The student will try to recruit patients to complete the questionnaire. Some may be willing to
complete it while they are waiting in your clinic, but others may want to take it away and send it back
in the post. Completion of questionnaires should last no more than 30 minutes.

6. Are there any risks / benefits involved?
There are no risks to you or your premises in taking part. We are not offering any payment to clinicians
for agreeing to take part.
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7. Who is organising and funding the study?

This study is being carried out by students at Medway School of Pharmacy, as part of undergraduate
final year projects, and as part of a PhD research programme. It is being funded by the Medway

School of Pharmacy and the Commonwealth Scholarships Commission, UK.
8. Who should I contact if | want to know more about the study or to get a copy of the results?
Professor Janet Krska Tel: 01634 202350 e-mail: j.krska@kent.ac.uk

Medway School of Pharmacy, The Universities of Greenwich and Kent, Central Avenue, Chatham
Maritime, Kent ME4 4TEB

9. Who should | contact if | have any concerns about the study or the way it has been
conducted?

If you have concerns about how this research study has been conducted please contact the Head of

School on K.l.Cummingi@gre.ac.uk

This project has been looked at and approved by the NRES Committee South Central - Oxford C
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GENERAL PRACTICE MANAGER
INFORMATION SHEET

Title of Project: Validation of the Living with Medicines Questionnaire (LMQ3)

Mame of Researcher (s): Barbra Katusiime, Shamaila Jabeen, Hina Sehrish , Humira Mahmood,
Moeed Malik , Zeshan Alvi , Munesh Farmah, Tara Saaid, Roseanna Woaod, Dr Sarah Corlett, and
Professor Janet Krska

1. What is the purpose of the study?
This study aims to wvalidate a specially-designed questionnaire, the Living with Medicines

Questionnaire® [LMQ3), which helps to assess the extent to which patients who have to take
medicines long-term cope with them on a day-to-day basis and how these medicines affect their lives.

2. Why have | been contacted?
We have contacted you because you are in-charge of a GP practice in Kent or Medway and we would

like your permission to distribute the Living with Medicines Questionnaire® to people who use your

practice. The questionnaire does not ask any questions about your practice.

3. Dolhave to take agree?
Mo. It is up to you to decide whether or not you allow us to distribute questionnaires from your

practice. A student will contact you in the next few weeks either by telephone or face-to-face to ask if

you are willing to allow us to conduct this study in your practice.

4. What will happen if | agree?
If you agree, up to two student will visit your practice at an agreed time and distribute

guestionnaires to your patients. The student will invite people to complete the gquestionnaire while

waiting for their appeintments, so that they are not interfering with your day-to-day activities..

5. How long will this take?
The student will try to recruit patients to complete the questionnaire. Some may be willing to

complete it while they are waiting in your GP practice, but others may want to take it away and send

it back in the post.

6. Are there any risks / benefits involved?
There are no risks to you or your practice in taking part. We are not offering any payment to practices

for agreeing to take part.

Clinic manager's information sheet
Version 1 02/08/2015

388



7. Who is organising and funding the study?

This study is being carried out by students at Medway School of Pharmacy, as part of undergraduate
final year projects, and as part of a PhD research programme. It is being funded by the Medway
School of Pharmacy and the Commonwealth Scholarships Commission, UK.

8. Who should | contact if | want to know more about the study or to get a copy of the results?
Professor Janet Krska Tel: 01634 202950 e-mail: j.krska@kent.ac.uk

Medway School of Pharmacy, The Universities of Greenwich and Kent, Central Avenue, Chatham
Maritime, Kent ME4 4TB

9. Who should I contact if | have any concerns about the study or the way it has been
conducted?

If you have concerns about how this research study has been conducted please contact the Head of

School on K.l.Cumming@gre.ac.uk

This project has been looked at and approved by the NRES Committee South Central - Oxford C
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medway school of pharmacy

PHARMACIST INFORMATION SHEET

Title of Project: Validation of the Living with Medicines Questionnaire (LMQ)

Name of Researcher (s): Barbra Katusiime, Shamaila Jabeen, Hina Sehrish , Humira Mahmood,
Moeed Malik , Zeshan Alvi, Munesh Farmah, Tara Saaid, Roseanna Wood, Dr Sarah Corlett, and

Professor Janet Krska

1. What is the purpose of the study?
This study aims to validate a specially-designed questionnaire, the Living with Medicines
Questionnaire® (LMQ3), which helps to assess the extent to which patients who have to take

medicines long-term cope with them on a day-to-day basis and how these medicines affect their lives.

2. Why have | been contacted?
We have contacted you because you are working in a pharmacy in Kent or Medway and we would like

your permission to distribute the Living with Medicines Questionnaire® to people who use your
pharmacy. The gquestionnaire does not ask any questions about your pharmacy.

3. Dol have to take agree?
MNo. It is up to you to decide whether or not you allow us to distribute questionnaires from your

pharmacy. A student will contact you in the next few weeks either by telephone or face-to-face to ask

if you are willing to allow us to conduct this study in your pharmacy.

4, What will happen if | agree?
If you agree, a student will visit your pharmacy at an agreed time and distribute guestionnaires to

members of the public. The student will invite people to complete the questionnaire after they have
finished their initial transaction, so that they are not interfering with your day-to-day business. People
waiting for prescriptions to be dispensed may present an ideal opportunity for students to approach
them, but no-one will be pressured into filling in or taking a questionnaire.

5. How long will this take?
The student will try to recruit patients to complete the questionnaire. Some may be willing to

complete it while they are waiting in your pharmacy, but others may want to take it away and send it
back in the post. Completion of questionnaires should last no more than 30 minutes.
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6. Are there any risks / benefits involved?
There are no risks to you or your business in taking part. We are not offering any payment to

pharmacists for agreeing to take part.
7. Who is organising and funding the study?

This study is being carried out by students at Medway School of Pharmacy, as part of undergraduate
final year projects, and as part of a PhD research programme. It is being funded by the Medway

School of Pharmacy and the Commonwealth Scholarships Commission, UK.
8. Who should I contact if | want to know more about the study or to get a copy of the results?
Professor Janet Krska Tel: 01634 202950 e-mail: J.krska@kent.ac.uk

medway School of Pharmacy, The Universities of Greenwich and Kent, Central Avenue, Chatham
Maritime, Kent ME4 4TB

9. Who should I contact if | have any concerns about the study or the way it has been conducted?

If you have concerns about how this research study has been conducted please contact the Head of

School on K.l.Cumming@gre.ac.uk

This project has been looked at and approved by the NRES Committee South Central - Oxford C
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Appendix 21 The final instrument (LMQ-3)

MQ

Livimg with Medicines Questionnairs

Medicines and Your
Day-to-Day Life

This questionnaire seeks your views and opinions about the prescribed medicines
you use and how they affect your life.

Medicines include tablets, creams, inhalers, liguids, injections and so on.

You may be using more than one medicine, please think about ALL your medicines
when completing this gquestionnaire.

LMO© Version 3 2015
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10.

11.
12.

13.

14

Medicines and Your Day-to-Day Life — Living with Medicines Questionnaire

The following statements cover different aspects of using medicines.

Please read each statement carefully and tick the response box that is closest to your personal
apinion. Please tick only one box for each statement.

Strongly Agree Meutral Disagree  Strongly
agree apinion disagree
| find getting my prescriptions from the O O O O O
doctor difficult.
| find getting my medicines from the O O O O O
pharmacist difficult.
| am satisfied with the effectiveness of O O O O O
my medicines.
| am comfortable with the times | should O O O O O
take my medicines.
| worry about paying for my medicines. O O O O O
Strongly Agree Meutral Disagree  Strongly
agree apinion disagree
| worry that | have to take several medicines O O O O O
at the same time.
| trust the judgement of my doctor(s) in O O O O O
choosing medicines for me.
| would like more say in the brands of O O O O O
medicines | use.
| feel | need more information about my O O O O O
medicines.
| am concerned that | may forget to take my O O O O O
medicines.
Strongly Agree Meutral Disagree  Strongly
agree apinion disagree
| can vary the dose of the medicines | take. O O O O O
| am concerned about possible damaging O O O O O
long term effects of taking medicines.
| can choose whether or not to take O O O O O
my medicines.
My doctoris) listen to my opinions about my O O O O O
medicines.
LMQ.®@ Version 3 2015 1
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15.

16.

17.

18.

18.

20.

21.

22.

23.

24,

5.

26.

27.

The following statements cover different aspects of using medicines.

Medicines and Your Day-to-Day Life — Living with Medicines Questionnaire

Please read each statement carefully and tick the response box that is closest to your personal
opinion. Please tick only one box for each statement.

Strongly Agree Meutral Disagree Strongly
agree opinion disagree
My medicines prevent my condition O O O O O
getting worse.
| am concerned that | am too reliant on my O | O O O
medicines.
| am concerned that my medicines interact O O O O O
with alcohol.
| worry that my medicines may interact O O O O O
with each other.
My medicines interfere with my social or O O O O O
leisure activities,
Stronghy Agree Meutral Disagree  Strongly
agree opinion disagree
My doctor(s) takes my concerns about O O O O O
side effects seriously.
The side effects | get are sometimes worse O O O O O
than the problem for which | take
medicines.
The side effects | get from my medicines O | O O O
interfere with my day-to-day life (e.g. work,
housework, sleep).
| have to put a lot of planning and thought O | O O O
into taking my medicines.
| get enough information about my O O O O O
medicines from my doctor(s).
Strongly Agree Meutral Disagree  Strongly
agree opinion disagree
My medicines live up to my expectations. O O O O O
| can vary the times | take my medicines. O O O O O
It is easy to keep to my medicines routine. O O O O O
LMQ@ Version 3 2015 2
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Medicines and Your Day-te-Day Life = Living with Medicines Questionnaire

The following statements cover different aspects of using medicines.

Please read each statement carefully and tick the response box that is closest to your personal
opinion. Please tick only one box for each statement.

Strongly Agree Meutral Disagree  Strongly
agree opinion disagree
Taking medicines affects my driving. O O O O O
| find using my medicines difficult. O O O O O
The side effects | get from my medicines are O O O O O
bothersome.
| sometimes have to choose between O O O O O
buying basic essentials or medicines.
Strongly Agree Meutral Disagree  Strongly
agree opinion disagree
My medicines allow me to live my life O O O O O
as | want to.
| have to pay more than | can afford for my O O O O O
medicines.
The health professionals providing my care O O O O O
know enough about me and my medicines.
My medicines interfere with my social O O O O O
relationships.
Taking medicines causes me problems with O O O O O
daily tasks (such as work, housewaork,
hobbies).
Strongly Agree Meutral Disagree  Strongly
agree opinion disagree
My medicines interfere with my sexual life. O O O O O
The side effects | get from my medicines O O O O O
adversely affect my well-being.
My medicines are working. O O O O O
The side effects are worth it for the benefits O O O O O
| get from my medicines.
My life revolves around using my O O O O O
medicines.
LMQ®© Version 3 2015 3
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Medicines and Your Day-to-Day Life — Living with Medicines Questionnaire

The guestion below seeks your OVERALL OPINION about ALL your prescribed medicines.

Please mark on the line with an X" at the position that best reflects your opinion.

Owerall, how much of a burden do you feel your medicines are to you?

7 8 9 10

0 1 2
L [ | 1
| | | 1

Mo burden at all

Extremely burdensome

I you hawe any other views about how your medicines affect your day-to-day life, please describe them here.

LMO© Version 3 2015
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Medicines and Your Day-to-Day Life — Living with Medicines Questionnaire
Finzally, please answer a few questions ABOUT YOU AND YOUR MEDICIMES

1. How many prescription medicines do you use regularly?

Flease write the TOTAL numiber of medicines here: I:I

Medicines include tablets, capsules, creams, inhalers, inhalers, liquids, eye drops and so on.
Count each different prescription as one medicine.

2. Which type of medicines do you use regularly? You may tick one or both options
O Tablets/Capsules O Any other type

3. How often do you use your medicine(s)? You may tick one or mare options
O once per day O twice per day O Three times per day

O More than three times per day ElDther, please specify. .

4. Do you pay for your prescriptions? O ves O no

5. Doessomeone help you with using your medicines? O ves O no
If you answered yes, who helps you?

O Spouse/Partner 1 Relative O other. i yvou answered other, please write here
O Carer/support worker O Friend WHO REIDS YOU e
. Areyou: Omale Cremale

7. What is your age? Please write it here in years :I

8. Which ethnic group best describes you? (Please tick one box only)

O white O asian/Asian British Jother
[ Black/Black British/African/Caribbean [ Mixed

9. What is the highest level of education you have completed?
O school O technical College /Apprenticeship |:|L.Ir'|i'.ru=_~r5i'l:'l..I Oother

10. What is your employment status?
Oem ployed Olune mployed Clretired OJFull-time student

11. Please tell us your full postcode | | | | 1! | | | | | | |
{This is to help us understand how peopie in different areas answer the survey. We will not
be able to identify you and will never contact you or pass your details on to anyone else.)

Thank you for taking the time to complete this questionnaire

LMOE Version 3 2015
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Scoring method for the final LMQ-3

Scoring method for
LMQO Version 3 2015

LMQ

Composition: 41 Likert-type statements (strongly agree to strongly disagree), one visual
analogue scale, free-text open question, and participant characteristics.

Domain 1 — Relationships with HCPs /Communication with HCPs about medicines
Statement numbers: 7, 14, 20, 24, 34 (total = 5; scoring range 5 - 25)

Number | Statement Direction | Scoring
7 | trust the judgement of my doctor(s) in + 1 = Strongly
choosing medicines for me. disagree
5 = Strongly agree
14 My doctor(s) listen to my opinions about my + 1 = Strongly
medicines. disagree
5 = Strongly agree
20 My doctor(s) take my concerns about side + 1 = Strongly
effects seriously disagree
5 = Strongly agree
24 | get enough information about my + 1 = Strongly
medicines from my doctor(s). disagree
5 = Strongly agree
34 The health professionals providing my care + 1 = Strongly
know enough about me and my medicines. disagree
5 = Strongly agree

Domain 2 — Practicalities/ Practical difficulties
Statement numbers: 1, 2, 4, 10, 23, 27, 29 (total = 7; scoring range 7— 35)

Number | Statement Direction | Scoring
1 | find getting prescriptions from the doctor - 1 = Strongly agree
difficult 5 = Strongly
disagree
2 | find getting medicines from the pharmacist - 1 = Strongly agree
difficult 5 = Strongly
disagree
4 | am comfortable with the times | should + 1 = Strongly
take my medicines. disagree
5 = Strongly agree
10 | am concerned that | may forget to take my - 1 = Strongly agree
medicines. 5 = Strongly
disagree
23 | have to put a lot of planning and thought - 1 = Strongly agree
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into taking medicines 5 = Strongly
disagree
27 It is easy to keep my medicines routine + 1 = Strongly
disagree
5 = Strongly agree
29 | find using my medicines difficult - 1 = Strongly agree

5 = Strongly
disagree

Domain 3 — Cost-related burden
Statement numbers: 5, 31, 33 (total = 3; scoring range 3 - 15)

Number | Statement Direction | Scoring
5 | worry about paying for my medicines. - 1 = Strongly agree
5 = Strongly
disagree
31 | sometimes have to choose between buying - 1 = Strongly agree
basic essentials or medicines. 5 = Strongly
disagree
33 | have to pay more than | can afford for my - 1 = Strongly agree
medicines. 5 = Strongly
disagree

Domain 4 - Side effects
Statement numbers: 21, 22, 30, 38 (total = 4; scoring range 4 - 20)

Number | Statement Direction | Scoring
21 The side effects | get are sometimes worse - 1 = Strongly agree
than the problem for which | take medicines. 5 = Strongly
disagree
22 The side effects | get from my medicines - 1 = Strongly agree
interfere with my day-to-day life (e.g. work, 5 = Strongly
housework, sleep). disagree
30 The side effects | get from my medicines are - 1 = Strongly agree
bothersome. 5 = Strongly
disagree
38 The side effects | get from my medicines - 1 = Strongly agree
adversely affect my well-being. 5 = Strongly
disagree

Domain 5 — Effectiveness
Statement numbers: 3, 15, 25, 32, 39, 40 (total = 6; scoring range 6 - 30)

Number | Statement Direction | Scoring
3 | am satisfied with the effectiveness of my + 1 = Strongly
medicines disagree
5 = Strongly agree
15 My medicines prevent my condition getting + 1 = Strongly
worse disagree
5 = Strongly agree
25 My medicines live up to my expectations + 1 = Strongly
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disagree
5 = Strongly agree

32 My medicines allow me to live my life as | + 1 = Strongly
want to. disagree
5 = Strongly agree
39 My medicines are working + 1 = Strongly
disagree
5 = Strongly agree
40 The side effects are worth it for the benefits | + 1 = Strongly
get from my medicines. disagree

5 = Strongly agree

Domain 6 — Attitudes/ Concerns about medicine use

Statement numbers: 6, 8,9, 12, 16, 17, 18 (total = 7; scoring range 7 - 35)

Number | Statement Direction | Scoring
6 | worry that | have to take several medicines - 1 = Strongly agree
at the same time 5 = Strongly disagree
8 | would like more say in the brands of - 1 = Strongly agree
medicines | use. 5 = Strongly disagree
9 | feel | need more information about my - 1 = Strongly agree
medicines. 5 = Strongly disagree
12 | am concerned about possible damaging - 1 = Strongly agree
long term effects of taking medicines. 5 = Strongly disagree
16 | am concerned that | am too reliant on my - 1 = Strongly agree
medicines. 5 = Strongly disagree
17 | am concerned that my medicines interact - 1 = Strongly agree
with alcohol. 5 = Strongly disagree
18 | worry that my medicines may interact with - 1 = Strongly agree

each other.

5 = Strongly disagree

Domain 7 — Impact / Interference to day-to-day life

Statement numbers: 19, 28, 35, 36, 37, 41 (total = 6; scoring range 6 - 30)

Number | Statement Direction | Scoring
19 My medicines interfere with my social or - 1 = Strongly agree
leisure activities. 5 = Strongly disagree
28 Taking medicines affects my driving. - 1 = Strongly agree
5 = Strongly disagree
35 My medicines interfere with my social - 1 = Strongly agree
relationships. 5 = Strongly disagree
36 Taking medicines causes me problems with - 1 = Strongly agree
daily tasks (such as work, housework, 5 = Strongly disagree
hobbies)
37 My medicines interfere with my sexual life. - 1 = Strongly agree
5 = Strongly disagree
41 My life revolves around using my medicines - 1 = Strongly agree

5 = Strongly disagree
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Domain 8 — Control/ Autonomy to vary regimen
Statement numbers: 11, 13, 26 (total = 3, scoring range 3 - 15)

Number | Statement Direction Scoring
11 | can vary the dose of the medicines | take. + 1 = Strongly
disagree
5 = Strongly agree
13 | can choose whether or not to take my + 1 = Strongly
medicines disagree
5 = Strongly agree
26 | can vary the times | take my medicines. + 1 = Strongly
disagree
5 = Strongly agree

Total/composite score for Likert-type statements range 41 — 205; higher scores indicate
worse experiences of medicine use (higher medicine burden).

Visual Analog Scale (VAS) item, score range 0 — 10.

Statement Scoring
VAS item Overall, how much of a burden do you | 0= No burden at all
feel your medicines are to you? 10= Extremely burdensome

All negatively phrased items are reverse scored to compute composite scores.

Based on English sample data, burden categories using LMQ-3 composite scores:

No burden at all (41-73); Minimal burden (74-106); Moderate burden(107-139);High
burden(140-172); and Extremely high burden (173-205).

Burden categories based on VAS scores are: no burden at all (0.0- 2.0); minimal burden
(2.1 -4.0); moderate (4.1-5.9); high burden (6.0-7.9); extremely high burden (8.0-10.0).

Participants with high or extremely high burden on both assessments can be categorised
as ‘certainly’ high/extreme burden.
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Appendix 22 The Treatment Satisfaction Questionnaire for Medication

TS QM (Version 1)

Treatment Satisfaction Questionnaire for Medication

Instructions: Please take some time to think about your level of satisfaction or
dissatisfaction with the medication you are taking in this clinical trial. We are
interested in what you think about the effectiveness, side effects, and convenience
experienced when using the medication over the last two to three weeks, or since you
last used it. For each question, please place one tick next to the response that most
closely corresponds to your own experiences.

1. How satisfied or dissatisfied are you with the ability of the medication to prevent or
treat the condition?

[, Extremely Dissatisfied
[, Very Dissatisfied

[]; Dissatisfied

], Somewhat Satisfied
[ls Satisfied

e Very Satisfied

[, Extremely Satisfied

2. How satisfied or dissatisfied are you with the way the medication relieves symptoms?

[, Extremely Dissatisfied
[, Very Dissatisfied

[]; Dissatisfied

1, Somewhat Satisfied
[l satisfied

Llg Very Satisfied

[, Extremely Satisfied

3. As aresult of taking this medication, do you experience any side effects at all?

1, Yes
Do No

4. How dissatisfied are you by side effects that interfere with your physical health and
ability to function (e.g. strength, energy levels)?

L1, Extremely Dissatisfied
[, Very Dissatisfied
[]; Somewhat Dissatisfied
[, Slightly Dissatisfied
402



[ls Not at all Dissatisfied
[(s) Not Applicable

5. How dissatisfied are you by side effects that interfere with your mental function (e.g.
ability to think clearly, stay awake)?

L1, Extremely Dissatisfied
[, Very Dissatisfied

[; Somewhat Dissatisfied
[, slightly Dissatisfied
[ls Not at all Dissatisfied
[1(s) Not Applicable

6. How dissatisfied are you by side effects that interfere with your mood or emotions (e.g.
anxiety/fear, sadness, irritation/anger)?

L1, Extremely Dissatisfied
[, Very Dissatisfied

[; Somewhat Dissatisfied
O, Slightly Dissatisfied
[ls Not at all Dissatisfied
[(s) Not Applicable

7. How satisfied or dissatisfied are you with how easy the medication is to use?

L1, Extremely Dissatisfied
[, Very Dissatisfied

[]; Dissatisfied

], Somewhat Satisfied
[l satisfied

Ll Very Satisfied

[, Extremely Satisfied

8. How satisfied or dissatisfied are you with how easy it is to plan when you will use the
medication each time?

], Extremely Dissatisfied
(], Very Dissatisfied

[, Dissatisfied

[, Somewhat Satisfied
[l satisfied

Ll Very Satisfied

], Extremely Satisfied

9. How satisfied or dissatisfied are you by how often you are expected to use/take the
medication?
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[, Extremely Dissatisfied
[, Very Dissatisfied

[]; Dissatisfied

], Somewhat Satisfied
[l satisfied

Clg Very Satisfied

[, Extremely Satisfied

10. How satisfied are you that the good things about this medication outweigh the bad
things?

[, Extremely Dissatisfied
[, Very Dissatisfied

[]; Dissatisfied

], Somewhat Satisfied
[1s satisfied

e Very Satisfied

[, Extremely Satisfied

11. Taking all things into account, how satisfied or dissatisfied are you with this
medication?

L1, Extremely Dissatisfied
[, Very Dissatisfied

[]; Dissatisfied

], Somewhat Satisfied
[l satisfied

Ll Very Satisfied

[, Extremely Satisfied

Copyright © 2006 Quintiles Transnational Corp. All Rights Reserved.
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Scoring ‘ ’ TsQM

QUINTILES

Quintiles, Inc.
4820 Emperor Boulevard
Durham, North Carolina 27703

Treatment Satisfaction Questionnaire for Medication (version Il format b)

Scoring Algorithm: TSQM Scale scores range from 0 to 100 and no score should be lower
or higher than these limits. This is computed by adding the items loading on each factor.
The lowest possible score is subtracted from this composite score and divided by the
greatest possible score minus the lowest possible score. This provided a transformed
score between 0 and 1 that should be multiplied by 100. (see below) [Note that only one
item may be missing from each scale before the subscale should be considered invalid for
that respondent]

EFFECTIVENESS: ([(Item 1 + Item 2) — 2] divide by 12) * 100
If one item is missing: ([(Use the completed item)) — 1] divide by 6) * 100

SIDE-EFFECTS:
(All ‘NA’ responses are coded as ‘5’ indicating ‘Not at all Dissatisfied’)

([Sum(ltem 4 to Item 6) — 3] divide by 12) * 100
If one item is missing: ([(Sum(the two completed items)) — 2] divide by 8) * 100

CONVENIENCE: ([Sum(ltem 7 to Item 9) — 3] divided by 18) * 100
If one item is missing: ([(Sum(the two completed items)) — 2] divided by 12) * 100

GLOBAL SATISFACTION: ([Sum(ltem 10 to Item 11) — 2] divided by 12) * 100
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Permission to use the TSQM

QU INTILES Quintiles, Inc.

4820 Emperor Boulevard

Durham, North Carolina 27703
Telephone 919.998.2109
Fax 919.998.7838

June 26th, 2015

Medway School of Pharmacy, Universities of Kent & Greenwich, UK
Barbra Katusiime, Ms

Central Avenue, Chatham Maritime

Kent, ME4 4TB, UK

Tel: +44(0)1634 202920

E-mail: bk231@kent.ac.uk

Re: Treatment Satisfaction Questionnaire for Medication Version Il (“TSQM’) and TSQM
Scoring Algorithm

Dear Barbra Katusiime (Ms),

With this letter, we are providing Barbra Katusiime with the TSQM and TSQM Scoring
Algorithm, and the following translations specified in Attachment A (collectively, the
‘Licensed Materials’), solely for use in connection with protocol 01/2015, titled
Evaluation of potential methods for measuring patients’ experiences of using medicines;
Validation of the Living with Medicines Questionnaire (LMQO).

All rights, title and interest in and to the Licensed Materials are owned by Quintiles
Transnational Corp., Quintiles, Inc.’s corporate affiliate and licensor. The Licensed
Materials are protected by copyright, trade secret and other laws. The TSQM may only
be administered by you in connection with patients participating in the Project. The
TSQM Scoring Algorithms may only be provided to your Personnel (defined below)
participating in the Project for the sole purpose of scoring the TSQM.
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In the event that you need a translation of the Licensed Materials which Quintiles
Transnational Corp. and Quintiles, Inc. (individually and collectively, ‘Quintiles’) do not
already have in their possession, you may, following receipt of the written consent of
Quintiles, translate the Licensed Materials into the requested language; provided that the
translation (a) is carried out in accordance with applicable standards for linguistic
adaptation, and (b) is carried out in accordance with Quintiles’ instructions and subject to
Quintiles’ final approval. Upon completion of the translation of the Licensed Materials
pursuant to this procedure, you will promptly provide Quintiles, Inc. with a copy of the
translated Licensed Materials together with a copy of the translation certificate executed
by the official translator. While you will not be charged a license fee for a translation
conducted under this process, any such translation will be deemed Licensed Materials
under this agreement and all rights that you and any party acting on your behalf may
have therein shall be assigned to Quintiles Transnational Corp.

All Licensed Materials are provided by Quintiles subject to terms regarding confidentiality
as set forth in this paragraph and in the following paragraph. You will receive, maintain,
and hold the Licensed Materials in strict confidence and will use at least the same level of
care in safeguarding them that you use with your own confidential material. You will not
reveal the Licensed Material to your employees, directors, or staff (collectively,
‘Personnel’) except to the extent required to administer the Project, and you will ensure
that all Personnel treat the Licensed Material as strictly confidential and abide by the
terms of this letter. You will not disclose the Licensed Materials to any third party or
utilize Licensed Materials, except as provided herein, without first having obtained
Quintiles' written consent to such disclosure or utilization.

The obligations of confidentiality set forth herein shall not apply to the Licensed Materials
to the extent the Licensed Materials are required by law to be disclosed by you, provided
that you notify Quintiles prior to such disclosure and offer Quintiles an opportunity to
contest such disclosure.

You agree to indemnify and hold harmless Quintiles and its affiliates, and its and their
directors, officers, employees and agents from and against all liabilities, losses, claims,
demands, damages, costs and expenses (including but not limited to reasonable legal fees
and disbursements) suffered or incurred by Quintiles and arising as a direct or indirect
result of (a) any claim, proceeding, civil, criminal or administrative action, inquiry, suit or
legal action instituted against Quintiles and in respect of your use of the Licensed
Materials, or (b) your negligence or willful misconduct or that of any of your directors,
officers, employees or agents.

Quintiles shall not be responsible for any special, incidental, consequential, exemplary or
punitive damages relating to this letter or the License Materials even if Quintiles has
knowledge of the possibility of such potential damages.

You will ensure that any paper, article or other publication reporting results obtained
using the Licensed Materials will include the following reference:

Atkinson MJ, Sinha A, Hass SL, et al. Validation of a general measure of treatment
satisfaction, the Treatment Satisfaction Questionnaire for Medication (TSQM),
using a national panel study of chronic disease. Health Qual Life Outcomes.
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2004;2:12. Those seeking information regarding or permission to use the TSQM
are directed to Quintiles, Inc. at www.quintiles.com/TSQM or
TSQM@gquintiles.com

You agree to inform Quintiles upon the completion of the Project. Following completion
of your use of the Licensed Materials as contemplated by this letter, or upon termination
of your rights to such materials hereunder, you agree to provide to Quintiles all data from
the Project that could be used to build the psychometric properties of the Licensed
Materials. Any data provided will be used by Quintiles only to improve the psychometric
properties of the Licensed Materials.

The rights granted to you hereunder are subject to your acceptance of the terms of this
letter as shown below. The nonrefundable license fee is waived for your institution.

Upon completion of your use of the Licensed Materials as contemplated by this letter, or
upon termination of your rights to such materials hereunder, you shall destroy all copies
of the Licensed Materials and have an officer of your institution certify in writing that all
Licensed Materials have been destroyed, however you may retain one copy of the
Licensed Materials under seal for regulatory purposes.

The terms of this letter shall be considered effective as of the date signed by you below
(‘Effective Date’).

This letter agreement may be executed in any number of counterparts, each of which
when executed and delivered, shall constitute an original, but all of which together shall
constitute one agreement binding on all parties, notwithstanding that all parties are not
signatories to the same counterpart. Transmission by fax or by electronic mail of an
executed counterpart of this letter agreement shall be deemed to constitute due and
sufficient delivery of such counterpart. This letter agreement and any amendment or
modification may not be denied legal effect or enforceability solely because it is in
electronic form, or because an electronic signature or electronic record was used in its
formation.

Should you have any questions, please contact us immediately. To confirm your
acceptance of these terms and conditions, please sign below and return this letter
electronically to TSQM@Quintiles.com.

Sincerely,

Sincerely.

Quintiles, Inc.

— /_\|
—F F
By j@’ﬁ%_mxa@b/@— -
Name:

Terry Dodsan
—Sr: ¥
Global Business Operations.

Title:
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Appendix 23 The EQ-5D-5L Questionnaire

Under each heading, please tick the ONE box that best describes your health TODAY.
MOBILITY

| have no problems in walking about

| have slight problems in walking about

| have moderate problems in walking about

| have severe problems in walking about

| am unable to walk about

SELF-CARE

| have no problems washing or dressing myself

| have slight problems washing or dressing myself

| have moderate problems washing or dressing myself

| have severe problems washing or dressing myself

| am unable to wash or dress myself

USUAL ACTIVITIES (e.g. work, study, housework, family or

leisure activities)
| have no problems doing my usual activities

| have slight problems doing my usual activities
| have moderate problems doing my usual activities
| have severe problems doing my usual activities

| am unable to do my usual activities

PAIN / DISCOMFORT

| have no pain or discomfort

| have slight pain or discomfort

| have moderate pain or discomfort
| have severe pain or discomfort

| have extreme pain or discomfort

ANXIETY / DEPRESSION

| am not anxious or depressed

| am slightly anxious or depressed

| am moderately anxious or depressed
| am severely anxious or depressed

| am extremely anxious or depressed
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We would like to know how good or bad your health is TODAY. The best health

you can imagine
This scale is numbered from 0 to 100. —— 100

100 means the best health you can imagine. 95

0 means the worst health you can imagine.
90

Mark an X on the scale to indicate how your health is TODAY. 85

Now, please write the number you marked on the scale in the box below 30
75
70
65
UK (English) ©

60

55

YOUR HEALTH TODAY = 50

45

40

35

30

25

20

15

10

|||||I|||||||||I|||||||||I|||||||||I|||||||||I|||||||||I|||||||||I|||||||||I||||[||||I|||||||||I|

EQ-5D™ is a trade mark of the EuroQol Group
The worst health

you can imagine
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Permission to use the EQ-5D-5L

26 June 2015

Dear Ms. / Mr. Barbra Katusiime,

EQ-5D registration

Thank you for registering your research at the EuroQol Research Foundation's website.
As the study ‘Evaluation of potential methods for measuring patients' experiences of
using medicines; Validation of the Living with Medicines Questionnaire (LMQ)’ you
registered involves low patient numbers (600) you may use the EQ-5D-5L instrument
(Paper version) free of charge.

Please note that separate permission is required if any of the following is applicable:
- Funded by a pharmaceutical company, medical device manufacturer or other profit-
making stakeholder;

- Number of respondents over 5000

- Routine Outcome Measurement;

- Developing or maintaining a Registry;

- Digital representations (e.g. PDA, Tablet or Web)

Please find attached the English (United Kingdom) EQ-5D-5L version (word format). A
brief user guide is downloadable from the EuroQol website (www.euroqol.org).

Please note that over the next months the first value sets associated with the EQ-5D-5L
system will be published. It will take time before 5L value sets will be available for most
countries. Please check our website to see which 5L value sets are currently available. In
the meantime, the EuroQol Research Foundation has developed a ‘crosswalk’ between
the EQ-5D-3L value sets and the new EQ-5D-5L descriptive system, resulting in interim
value sets for the new EQ-5D-5L descriptive system. Please find all information about the
crosswalk from EQ-5D-5L data to the EQ-5D-3L value sets on-line at the EuroQol website
(http://www.eurogol.org/about-eg-5d/valuation-of-eq-5d/eq-5d-5I-value-sets.html).

Kind regards,

Mandy van Reenen
Communications Officer
EuroQol Research Foundation
T: +31 88 4400190

E: vanreenen@eurogol.org
W: www.euroqol.org
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Appendix 24 Ethics approval and advert for test-retest study

medway school of pharmacy

May 2016
Barbra Katusiime,

Your application for amendments to the project entitled ‘Test-retest reliability of the Living
with Medicines Questionnaire (LMQ- version 3)' has now been considered on behalf of the
Medway School of Pharmacy School Research Ethics Committee (SREC).

| am pleased to inform you that your study has been approved, with immediate effect.

| must remind you of the following:

1. that if you are intending to work unaccompanied with children or with vulnerable
adults, you will need to apply for a DBS check; the project must he conducted under
the supervision of someone who has an up-to-date DBS check; you must not be in the
presence of children alone except if you have completed a DBS check;

2. that you must comply with the Data Protection Act (1998);

3. that you must comply throughout the conduct of the study with good research
practice standards;

4. Ifyou are completing this project off site, you must obtain prior approval from relevant
authorities and adhere to the MSOP off site protocol.

5. to refer any amendment to the protocol to the School Research Ethics Committee
(SREC) for approval.

6. You are required to complete an annual monitoring report or end of project report
and submit to .mowbray@kent.ac.uk

Yours sincerely

Dr Sarah Corlett
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On 9@ May 2016, at 10:43, B Katusiime <bk231@kent.ac.uk> wrote:
Dear Dr Swift,
| hope this email finds you well.

Following our telephone conversation this morning, | am delighted to inform you that | have now obtained ethics
approval for the project (letter attached).

Thank you for agreeing to help me with my PhD study, which is looking at patients’ experiences of using medicines,
and is being conducted at Medway School of Pharmacy.

This study aims to test the reliability of a questionnaire (known as the Living with Medicines Questionnaire, LMQ
version 3) which is designed to evaluate people’s experiences of using regular medicines. It will consist of repeated
completion of the same survey on two occasions, separated by two weeks.

| would like your help in distributing a link to my online guestionnaire [purple link below) through your participant
database, the Kent Adult Research Unit (KARU) and to post this survey link to the KARU website, where possible.

You may copy and paste the above link in any email, website, or any other media accessible to KARLU.
The inclusion criteria for this study are:
« Ape 1B or over;
#  Using regular prescription medicines;
+ Living in England;
Participants should be willing to complete the questionnaire on two separate occasions (2 weeks apart), and be able
to read English as the guestionnaire is currently available in only the English language. | have included all this

information in the survey link, and only those who meet the inclusion criteria will access the full survey.

People on your database who complete the survey will be requested to contact me directly, so that | can distribute
the repeat survey.

| have also attached the following to this email:

a) Advertising information (also included in the survey link)
b) Participant information sheet (also included in the survey)

We will offer entry to a prize draw for a £30 shopping voucher for those who complete both surveys.
We envisage that the findings will contribute to evidence for the questionnaire’s validation, for which we have
already assessed construct and criterion-referenced validity. We plan to publish the work once this last stage is

complete, which will allow the LMQ to be used in future studies as a patient-reported outcome measure.

If you would like more information around the study you can contact my project supervisor Professor lanet Krska
(copied in this email) either by telephone (01634202950) or email ([.krska@kent.ac.uk).

Many thanks and regards,

Barbra Katusiime
PhD student

Tel: (+44) 1634 202920
E-mail: bk231@kent.ac.uk
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Permission to recruit participants via the Kent Adult Research Unit

From: Hannah Swift

Sent: 21 March 2016 17:30
To: B.Katusiime

Cc: Janet Krska; Sarah Corlett

Subject: Re: Permission- Kent Adult Research Unit database
Thanks Barbra,

Apologies for not getting back to your enquiries sooner - I've been working to a number of
project deadlines. When you study is ready to go | will be happy to advertise it to our
volunteers - just provide me with the email you wish to send.

Look forward to hearing from you,

Hannah
Hannah Swift PhD
Eastern ARC Research Fellow

E2.10a Keynes College
School of Psychology
University of Kent
CT27NP

01227 824649
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Advertising information for the Kent Adult Research Unit (test-retest study)

Living with Medicines Survey

Do you use regular medicines?

Would you like to take part in a research study about what it’s like to
use regular medicines? ¥

Are you happy to complete a survey on two separate occasions, about two
weeks apart?

If you complete both surveys, you will have the chance to win a £30 shopping voucher!

GIFT VOUCHER

To find out more about this research study, please follow
the link below:

https://msp.eu.qualtrics.com/SE/?SID=SV ekEVUe3u904LpKB

You may copy and paste the link above in a new browser or click on the link
while pressing down CTRL on your computer key board
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Appendix 25 Comments for participants with high/extremely high medicine burden

National-level sample for those completing the LMQ 2.1 (N=34)

Domain Comment Age No. Form Freq VASscore LMQ
of composite
Meds score

Int, ‘they make me tired, meaning that | can't get out a lot, have a social life or do 18 1 Tablets/ bd 8.0-10 High burden
SE, a lot of activities. They also make me dizzy, so | often find it hard to be fully capsules (140-172)
Eff, focused and present during conversations, making social interaction
Prac, sometimes challenging. But they are mostly effective for what they were
Concr prescribed for. | find it hard to remember to take them and to fit this in to

whatever activity | am doing, but this isn't really something | can avoid so |

just have to get used to it.”
SE, ‘They make me feel tired, | should not drink alcohol and my latest one | have 38 3 Tablets/ bd 8.0-10 High burden
Concr, been put on makes me constipated. Above all my epilepsy still isn't controlled.’ capsules (140-172)
Eff
HCP, ‘The doctors do not take into account how the patient actually feels, they go 60 2 Tablets/ >qid 8.0-10 High burden
Concr on blood results, with hypothyroidism they go on the TSH level, which does capsules (140-172)

not reflect the true level, without taking into account the Free T4 and Free T3

and reverse T3. | have proved them wrong with my blood tests, | am not

converting T4 to T3, | need T3, but they won't give it. | am now self-

medicating with T3 together with T4, and feel much better. So much for the

medical profession, they are criminal, ruining our lives.’
SE, ‘started sodium valproate age 37. Menstruation stopped witout the 60 3 Tablets/ bd 8.0-10 High burden
HCP, menopause, age45. | had many serious health issues, nystagmus, tremors, capsules (140-172)
Eff spelling and mental ability, lost power in my legs, my doc. wouldn't believe me

through it all but they all finishe when | was taken off it 2014. | tried 3 other

drugs which all had bad effects + I"'m also on Lamictal and Diazepam(I've drug

resistant epilepsy and Diaz is the only med that controls them on bad days)

which I suspect very much’ P3
SE, ‘Sometimes | feel they're not worth taking due to the tiredness side effects | 23 1 Tablets/ bd 8.0-10 High burden
Int get. Sometimes | struggle to do anything and sometimes | worry that at work capsules (140-172)

this is perceived across as being lazy.’
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Table continued Age No. Form Freq VASscore LMQ

Domain Comment of composite
Meds score

Concr, ‘Some of the medicines are short term, others long term and one is for life. 64 4 Tablets/ 2qid 8.0-10 High burden
HCP, Liiothyronine treats my thyroid, and is for life - this is taken 4 - 5 times a day, capsules (140-172)
SE, is supposed to be 30 mins clear either side of eating and drinking, 4 hrs clear

of anything wih iron in it - impossible; so it gets ignored. Diclofenac helps with

joint and back pain which comes with fibromyalgia and Sjogrens syndrome -

long term, but | can stop easily if | wish to take a break. Very unhappy this

week to discover that | should hae had my kidney function tested on it, but

never have in 10 years. No one ever discussed heart problems either.

Gabapentin is for nerve pain due to a broken ankle, it makes me feel suicidal. |

am withdrawing, but it is hard - sleeping far too much, dopey struggling to

form sentences, etc. Chlorpromazin is the least used, it's for managing

hypomania: it renders me unconscious quickly and takes several days to get

over.’
SE, ‘severe side effects, need to be near a loo, cant do housework, having 51 3 Mixed tid 8.0-10 High burden
Int, frightening experiences cant breath, make me feel worse, weight gain, (140-172)
Concr cramps, exhaustion’
? ‘Ruin it’ 42 1 Tablets/ od 8.0-10 High burden

capsules (140-172)

SE ‘One medicine in particular (a statin) has such bad side effects that it 55 2 Tablets/ bd 6.0-7.9 High burden

completely wrecks my quality of life.’ capsules (140-172)
Eff ‘My medication is not totally addressing my health issue! 71 1 Tablets/ bd 6.0-7.9 High burden

capsules (140-172)

Int, ‘More of a hindrance than a help but this medication apparently is 'cheap as 60 1 Tablets/ od 8.0-10 High burden
Concr chips' (my doctor's comment not mine). So is the only ‘recognised and capsules (140-172)

accepted/licenced in the UK’ so there is nothing other than this on offer. The

UK is well behind USA, Canada, and Germany for example, so other patients

lucky enough to live in these countries have more choice than in the UK and

their health flourishes...why is this so, it's just not right???
Prac, ‘Medicines heavily dictate my eating patterns which increase a lot of difficulty 28 7 Mixed >qid 8.0-10 Extremely
Int, planning my day around work, classes and any social engagements. Thus, my high
Concr long-term medication use leads to social exclusion - it's easier to refuse and burden(173-

avoid social engagemets because of when medications need to be taken, etc.’ 205)
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Table continued Gender Age No. Form Freq VASscore LMQ

Domain Comment of composite
Meds score
SE, HCP  ‘Medication affects my weight and has an impact on my physical activity and F 55 5 Mixed >qid 8.0-10 High burden
state of mind. Diet is very difficult and Drs are not helpful.’ (140-172)
SE, ‘Make me feel older than | am, suppress my already low energy levels re MS, F 49 6 Mixed >qid 6.0-7.9 High burden
Eff not sure about their effectiveness. Although this is probably more about my (140-172)

condition and how best to manage it than the drugs I'm given to lessen the
impact of my MS.’

SE, ‘Make me drowsy so | tend to sleep alot. | feel that | am wasting my life away  F 52 11 Mixed 2qid 8.0-10 High burden
sleeping the side effects off!’ (140-172)

Int, ‘it is hell!l | have very little social life, virtually no sex life, and it is a nightmare  F 21 7 Tablets/capsules >qid 8.0-10 High burden

Cost, having to pay out ridiculous amounts for drugs that are essential to me being (140-172)
able to function!’

SE, ‘I no longer take my medication because the side effects were making my F 52 7 Mixed 2qid 8.0-10 High burden

Concr, illness worse. | was on strong pain medication for ME and FM over 20yrs and (140-172)

HCP, found that | was not only addicted but they were also making me sicker. |

went through dreadful with drawl ad my Dr just offered me stronger
medication instead. | am not on any of the medication my Dr prescribed for
my illness which now makes my Dr think I'm cured. Because | won't take any
more strong medication my illness is still bad but | don't have the side effects
that | have lived with for so long.’

Concr ‘I haven't a choice about taking them but no investigations have been carried  F 4 2 Tablets/ bd 8.0-10 High burden
out about why’ capsules (140-172)
Prac ‘I have to leave considerable time after food before | take my meds, so | take F 60 2 Tablets/ bd 6.0-7.9 High burden
them in the middle of the night.’ capsules (140-172)
Concr ‘I have to choose between taking medication and being able to function. F 51 8 Tablets/ >qid 8.0-10 High burden
Either the medication or the pain/sleep problems rule my days & nights.’ capsules (140-172)
SE, ‘I have put weight on my sex life is suffering as | have lost all feelings for it and  F 49 7 Mixed >qid 6.0-7.9 High burden
Int, the dosage of painkiller is low as | can’t cope with side effects and so the pain (140-172)
Eff, never goes it just gets bearable’
SE, ‘I have ongoing dizziness as a side effect, which increases my existing F 64 10 Mixed >qid 6.0-7.9 High burden
Concr tendency to accidents. My most recent long-term prescription drug is causing (140-172)

weight gain - an issue as | am already 'obese’. | have gone up one dress size in
spite of my efforts to los weight before this started.’

Eff, ‘I get fed up with having to take meds that rarely solve my problems, and F 69 9 Mixed 2qid 6.0-7.9 High burden
SE, often create more, and having to put up with side effects. But | have no (140-172)
Concr choice.”
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Domain
HCP,
SE,

Concer,
Cost

Concr,

SE,
Int

SE,
Concr

Concer

Eff

SE

Table continued
Comment

‘| feel that I'm the person that has to search for appropriate medication; last
year Drs kept saying there was nothing they could do; took ME Association
book with me and asked if | could try duloxetine ; said they'd ask psychiatrist: |
asked if they could ask ME consultant. Drs reduced painkillers in March;
means that | have to choose when | can cope with pain; stops activity. The
nausea from duloxetine is bad, Drs told me not to take domperidone daily as
it's now been shown to thicken arteries in long ter use; I've been on it for 15
years. Drs won't prescribe paracetamol or buccastem; have to buy them. After
8 yrs diagnosis finally Drs have agreed to let me have free prescriptions on the
unable to get there on my own. | don't feel that | have a GP that | an talk to or
who believes or supports me. | have no faith in them now.’

‘I do well on branded medication, some of the generics are not very good. |
had been stable on a branded medication for over 10 years, but they have just
discontinued it. So now | feel anxious that this latest generic will put me back
to square one.!’

‘I constantly feel tired, and spaced out | struggle to sometimes do basic tasks
because | feel so tired and drained yet | am a complete insomniac. | am a
totally different person since been diagnosed with epilepsy and wish it would
just go away | am so depressed’

‘I am on Seroxat 15 years get severe withdrawal when try to come off now |
have ME my life is ruined my nervous system is shot and there is no help’

‘Have no quality of life’

‘Find them ineffective , but nothing else is available for my condition’

‘Depression, anxiety, tiredness, suicidal thoughts, insomnia, nausea &
memory loss.’
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Gender

F

Age

54

55

38

57

43

53

38

No.
of
Meds
9

26

Form

Tablets/capsules >qid
Mixed tid
Tablets/ >qid
capsules

Mixed bd
Mixed 2qid
Mixed tid

Tablets/capsules bd

Freq VAS score

6.0-7.9

6.0-7.9

6.0-7.9

8.0-10

8.0-10

6.0-7.9

8.0-10

LMQ
composite
score

High burden
(140-172)

High burden
(140-172)

High burden
(140-172)

Extremely
high burden
(173-205)
Extremely
high burden
(173-205)
High burden
(140-172)
High burden
(140-172)



Table continued Gender Age No. Form Freq VASscore LMQ
of composite
Domain Comment Meds score
SE, ‘Constantly feeling tired, | have no energy. They have removed my libido. | can M 59 5 Mixed >qid 8.0-10 Extremely
Int, no longer legally drive under the new laws. | cannot enjoy a glass of wine any high
Concer, longer. There are food interactions that the GP does not inform you of and burden(173-
HCP they can change your life. Avoiding food when | go out or people cook for me 205)
etc.”
Concr ‘Change to generic Levothyroxine approximately 5 years ago has very badly F 69 2 Tablets/ bd 8.0-10 High burden
adversely affected my health.’ capsules (140-172)
SE ‘Breathing difficulties. Attitude.’ F 18 14 Tablets/capsules bd 6.0-7.9 High burden
(140-172)
Concr ‘A constant reference to being ill’ M 60 8 Mixed bd 6.0-7.9 High burden
(140-172)
Sample 1 completing paper questionnaires (LMQ-2.1)
HCP ‘some doctors don’t know long term damage’ M 49 5 Tablets/Capsules tid 8.0-10.0 High burden
(140-172)
Eff ‘My life is often controlled by pain which means it is therefore controlled by F 51 6 Tablets/Capsules tid 6.0-7.9 High burden
my pain medication (opiates)’ (140-172)
HCP, Eff ‘My GP never reviews my medication, however i do depend on them/ need F 38 12 Any other type tid 6.0-7.9 High burden
them for some quality of life and staying out of hospital.” (140-172)
HCP ‘I feel like my doctors are trying to kill me!” F 61 7 Both types tid 8.0-10.0 High burden
(140-172)
HCP ‘Doctor doesn’t listen to me’ F 49 6 Both types tid 8.0-10.0 High burden
(140-172)

Note. HCP- patient-doctor relationships and communication about medicines; Eff- Effectiveness or lack of it; Concr- General concerns about medicines; SE- Side Effects;
Int- interferences with day-to-day life; Cost- Cost-related burden; Prac- Practical difficulties ; bd -twice daily; od —once daily; tid- thrice daily; gid — four times daily; F-
Female; M-Male
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Appendix 26 Item tracking matrix

Original item Statistical Professional Professional Interim Comments Decision after Final item agreed after EFA & CFA
(LMQ-1) Recommendation | judgement judgement item before discussion of data
(Round 1) (Round 2) (LMQ-2.1) qualitative findings from (LMQ-3)
cognitive cognitive
Interviews interviews
. . Retain Retain Reword | find the Leave as is Item dropped
The instructions on .
.. written
my medicines are . .
to follow Comment instructions
easy Highly negatively on how to
skewed (ceiling use my
effects likely) medicines
easy to
understand.
. . Retain Retain Leave as is Leave as is Same as original
| find getting my
prescriptions from the
doctor difficult
. . Retain Retain Leave as is Leave as is; Same as original
| find getting my .
O To define
medicines from the - .
A oo pharmacist/chemist
pharmacist difficult
on cover page
. Remove Remove Deletion- Item dropped
My medicines are -
. tant to me* confirmed
impor Comment
Most negatively
skewed item
(ceiling effects).
. . Retain Retain Leave as is Leave as is Item dropped
| find opening the
packaging of my
medicines difficult
Remove Remove Deletion- None Item dropped
| am concerned about .
. confirmed
running out of
medicines
Retain Retain Leave as is Moderatel Leave as is Item dropped
It is difficult to v PP
. . . skewed
identify which e
(ceiling

medicine is which

effects likely)
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8 i Retain Retain Leave as is Leave as is Same as original
It is easy to keep my
- . (Acknowledged
medicines routine s
repetition between
with “taking
medicine is routine’.
To be left in, and
wait for EFA after
on-line survey
9 Retain Retain Reword; To separate Reworded to: Item dropped
| would be concerned | would be L .
) replace L ordering item | If i forgot to take my
if | forgot to take my . ) worried if | . L .
S concerned 9&10in medicines, it would
medicines i L, forgot to .
with ‘worried revised worry me.
take my . .
o guestionnaire
medicines.
10 Retain Retain Leave as is Leave as is Same as original item
| am concerned that |
may forget to take my
medicines
11 Retain Retain ‘ To review Leave asis Item dropped
| am concerned about
L . later when
experiencing side .
ffects new items on
€ side effects
have been
generated.
12 Retain Retain Leave as is Leave as is Same as original item.
| am concerned about
possible damaging
long term effects of
taking medicines
13 . . . Retain Retain Leave as is Leave asis; Item dropped
Taking medicines is .
tine f Potential for
routine forme removal after EFA
as it is perceived
repetitious with ‘it
is easy to keep my
medicines routine’
14 Remove Remove Deletion- To include a Item dropped
| am comfortable )
. L confirmed global
taking medicines | . .
. satisfaction
have been prescribed .
item at a later
stage.
15 Retain Retain Leave as is Leave as is Same as original

| am comfortable with
the times | should
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take my medicines

16 . . Remove Remove Deletion- Item dropped
| find the patient .
. confirmed
leaflet in my
medicines containers
useful
17 . . Retain Retain Leave as is Leave as is Same as original
| find using my
medicines difficult
18 . . Retain Retain . Leave as is Same as original
| am satisfied with Leave as is
effectiveness of my
medicines
19 Retain Retain . Replaced the word I am concerned that | am too
| am concerned that | Leave as is . . L
dependent with reliant on my medicines
am too dependent on .
o reliant.
my medicines
I am concerned that
I am too reliant on
medicines.
20 . Retain Retain .
| am confident Leave as is Rephrase to Item dropped
speaking to my doctor negative wording:
(s) about my | am not_confident
medicines speaking to my
doctor (s) about
my medicines.
21 Retain Retain Moderate Leave as is Item dropped
| understand what my Leave as L
. . ceiling effect
doctor(s) tell me is/Retain
about my medicines
22 . . Retain Retain Deletion- To be Thought to be | Reworded item | get enough information about my
The information my . .
. confirmed deleted redundant; & medicines from my doctor(s).
doctor(s) give me
. . too many
about my medicines is . .
ful items in
use ‘doctor’
domain
23 Retain Retain Leave as is

I am confident
speaking to my
pharmacist about my
medicine

Rephrase to
negative wording:
| am not confident
speaking to my
pharmacist about
my medicine.

Item dropped
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24 Retain Retain Leave as is Leave as is Item dropped
| understand what my
pharmacist tells me
about my medicines.
25 . . Retain Retain Reworded My Reworded to: Item dropped
The information my .
o pharmacist | _get enough
pharmacist gives me . ;
o . tells me information about
about my medicines is - —
enough my medicines from
useful *
about my my pharmacist.
medicines.
26 . Remove Remove Deletion- Removed Item dropped
| sometimes run out . N
o confirmed firstime
of medicines
27 Retain Retain Leave as is Leave as is Item dropped
| accept that | have to . .
. Highly negatively
take medicines long I
¢ skewed (ceiling
erm effects likely)
28 . Retain Retain Leave as is Leave as is Same item
My medicines allow
me to live my life as |
want to
29 . Retain Retain Leave as is Leave as is Same as original item
My life revolves
around using my
medicines
30 . . Retain Retain Leave as is Leave as is Same item
My medicines live up
to my expectations
31 . Retain Retain Leave as is Leave as is Same item
My medicines prevent
my condition getting
worse
32 Taki dici Retain Retain Rewording- My Reword for Addition of ‘social My medicines interfere with my
. aking me |.cmes replace ‘life’ medicines specificity or leisure social or leisure activities.
interferes with my . - B L,
L with activities interfere activities’:
social life T .
with my My medicines
social interfere with my
activities social or leisure
activities.
33 . Retain Retain Leave as is Leave as is Same as original item
| trust the judgement
of my doctor(s) in
choosing medicines
for me
34 Retain Retain Leave as is Leave as is Same item
| have to put a lot of
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planning and thought
into taking my

medicines
35 . . Retain Retain Leave as is Leave as is :
Taking medicines L
thought to be Same as original item
causes me problems "
A . repetitious and as a
with daily tasks (such .
potential side effect
as work, housework, question
hobbies).
36 | h ith th Remove (removed | Retain Leave as is; Item removed Reworded
a:n utnt ap’;‘,’ :' € | after CFA) by both EFA Reworded:
ex erl . ° W ich my & CFA; but Replaced the word I am concerned that my medicines
medicines interact . . . . .
. discussion unhappy with interact with alcohol.
with alcohol
suggested concerned; deleted
that we leave | with the extent to
it in for the which:
cognitive
interviews & | am concerned that
see what my medicines
happens in interact with
the next alcohol.
phase.
37 . . Retain Retain Reword; to Taking Noted that Leave as is Reworded:
Taking medicines o e . .
. delete the word | medicines driving Taking medicines affects my
affects my driving P S s .
bilit ability affects my ability’ is driving.
abiiity driving. different from
‘driving’.
38 Retain Retain Leave as is Leave as is Reworded to:
| worry that I have to
ta keisgveral | worry that | have to take several
medicines at the same L. .
. medicines at the same time.
time of day.
39 . Remove Remove Retain & see Discussion Addition of The side effects | get are
The side effects | get ‘ : ’ ;
what happens. suggested sometimes sometimes worse than the problem
are worse than the . .
blem f hich | that we leave for which | take medicines.
problem .o.rw Ic it in for the The side effects |
take medicines . "
cognitive get are sometimes
interviews & worse than the
see what problem for which |
happens in take medicines
the next
phase
alongside
other new
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items on side
effects.
40 Retain Retain Leave as is Leave as is Same as original item
| worry that my
medicines may
interact with each
other
41 Retain Retain Leave as is Leave as is Same as original item
| can choose whether
or not to take my
medicines
42 My doctor(s) g Retain Retain Deletion- Delete Item deleted Item dropped
y doc qr s/ spen confirmed & thought to
enough time
. . be redundant
discussing my
medicines with me.
43 Remove Retain Reword item; My doctor Item loaded Item dropped
| know enough about . , P
dici (Removed after Delete ‘I know tells me moderately
my medicines CFA) to ‘my doctor enough on the
tells me..’ about my doctor-
medicines. domain.
a4 Remove Remove Deletion- Delete Item dropped
I am able to balance .
. confirmed
my day to day life
with taking medicines
45 . Remove Remove Deletion- Delete Item dropped
There is enough .
. . . confirmed
sharing of information
about my medicines
between the different
health professionals
providing my care
46 . Remove Remove Reword I would like | Item thought | Leaveasis Iltem reworded:
I have a say in the more say in | to be of
brands of medicines | the brands concern in I would like more say in the brands
use -~ L
of the autonomy of medicines | use.
medicines | domain.
use. (Change of
directionto a
negatively
worded
item).
47 Retain Remove Deletion- Delete Removed as it Item dropped
| always follow my )
. confirmed appeared to
doctor (s) advice
measure
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about my medicines adherence
48 . Remove Remove Reword; | feel I need | ltemson Leave as is Item reworded:
| sometimes feel | . .
Delete the more information
need to get e . . .
. > word information | about | feel | need more information
information from . . , - . -
sometimes’ & about my medicines about my medicines.
other sources(such as " , .
- | ‘to get’ & medicines. thought to be
books, friends, . o
int 1) about from other lacking in
n edr.nfe about my sources(such as LMQ
medicines. books, friends,
internet)’
49 . Retain Retain Leave as is Same Iltem reworded: | can vary the times | take my
| can change the times .
. . medicines
| take my medicines if , )
Replaced ‘ change
I want to .
with vary:
| canvary the
times | take my
medicines .
50 Retain Retain Leave as is Same Leave as is Same as original
The health
professionals
providing my care
know enough about
me and my medicines.
51 . Retain Retain Leave as is Same Leave as is Same
My medicines are
working
52 Remove Removed Leave as is Same Reworded to: Item dropped
| can adapt my .
o . | can adapt using
medicine-taking to my -
lifestyl my medicine(s) to
irestyle fit my lifestyle.
53 Retain Retain Reword; My doctor Add an ‘s’ to My doctor(s) listen to my opinions
My doctor listens to . - Y (<) - yop
O Delete ‘and listens to doctors: about my medicines.
my opinions and concerns’ my opinions
concerns about my about my Minor rewordin
medicines - €
medicines.
54 Retain Retain Leave as is Same Leave as is Same as original item
| can vary the dose of
the medicines | take
55 Remove Remove Deletion- Delete Item dropped
| get too much .
. . confirmed
information about my
medicines
56 . . Retain Retain Leave as is Same Add an ‘s’ to cause: | Item dropped
Changes in daily . .
Changes in daily
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routine cause
problems with my

routine causes
problems with my

medicines medicines.
57 Retain Retain Leave as is Same Leave as is Same as original
My doctor (s) take my
concerns about side
effects seriously
58 . Remove (removed | Retain Rewording; My Amendments | Leaveasis Reworded:
My medicines have an . .
d ffoct after CFA) replaced ‘have medicines proposed
a versej etrect on my an adverse interfere 12/03/15 My medicines interfere with my
sexual life , . .
effect on... with my sexual life.
with ‘interfere sexual life
with...”
59 . Remove Remove Retain & see Discussion Leave as is Same
The side effects are T
. what happens. suggested
worth it for the
benefits | get f that we leave
eng ', s getirommy it in for the
medicines iti
cognitive
interviews &
see what
happens in
the next
phase
alongside
other new
items on side
effects.
60 . Retain Retain Reword: Item dropped
The medicines | use L .
The medicine (s) i
have an adverse e
; use make it difficult
effect on the holidays -
to plan holidays..
| can take
New . Rewording: My medicines interfere with my
. My medicines can ., . . .
items deleted ‘can social relationships.

interfere with my
social relationships’

I am concerned that
my medicine(s) affect
what i can eat or
drink.

Item dropped

Item dropped

| have to pay more
than | can afford for
my medicines.

Retained
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| sometimes have to
choose between
buying basic
essentials or
medicines.

Reained

| worry about paying
for my medicines.

Dropped: | don’t mind
paying for my
medicines because |
need them dropped:

Same item

The side effects | get
from my medicines
adversely affect my
well-being.

Retained

The side effects | get
from my medicines
are bothersome.

Leave it as but look
Look in Thesaurus
for alternative word
to bothersome (
Troublesome,
inconvenient,
worrisome, niggling,
incommodious,
difficult, vexing,
annoying). Leave as
‘bothersome’

The side effects | get
from my medicines
interfere with my day-
to-day life (e.g. work,
housework, sleep).

My medicines
interfere with my
social or leisure
activities.

Taking everything into

Item dropped from final measure
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account, how satisfied
are you with your
medicines?

How optimal do you
feel your medicines
are for you?

Reworded

On balance, do you
feel your medicines
are right for you?

Deleted from the final measure

Overall, how much of
a burden do you feel
your medicines are to
you?

Item retained and 10-cm visual
analogue scale modified to include
1cm marks and smiley faces at
anchors

Amendments/addition to instructions on cover page:

You may be using MORE THAN ONE MEDICINE, please respond to the statement with consideration to ALL your medicines.
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Changes to last page on participant characteristics

No . . Proposed amendments/rationale Agreed question
Original question
1 . To amend response option to a numeric How many prescription medicines do you use
How many medicines do you take regularly? figure rather than a category? regularly? (please write the total number of
<4 4-8 >8 medicines here)
(Medicines include tablets, capsules, creams, inhalers, liquids, eye drops, To amend stem to include the word ‘USe’ e
and so on-count each different prescription as one medicine) medicine rather than to take medicine?
New Which type of medicines do you use? (You may tick one or more) Can we ask the dosage form(s) of Which type of medicines.do you use? Partially
2 medicines used? accepted: Suggested options
Tablets in bottles Capsules in bottles Inhalers Injections Tablets/Capsules Any other type
. o ) ) o Hypothesis:
Tablets in foil strip Capsules in strips Oral liquid Non-oral dosage forms may be more
Eye drops/ Ear drops ~ Other (Please Specify)............cccccoumrrvervcsessssennnn. OUrdensome than oral dosage forms
l?:lew How often do you use your medicine(s)? Cma:d\i'ganzzl?( the frequency of using How often do you use your medicine(s)?
Once daily, Twice daily  Thrice daily Once per day Twice per day etc.
More than three tlmes daily Hypothesis: Frequency of administration is
Other (please specify)......cccceverueuennne associated with medication burden
4 . The categories of full or part-time What is your current employment status?
What is your employment status? . ] .
employment are being proposed to assess Added : Full-time student
Employed the income (indirectly), and predict cost- add
Un?mployed related medication burden. Other (please specify
Retired
5 . -
Does someone help you with your medicines? Same question as In LMQ version 1
Yes No
If you answered yes, who helps you?
If you answered yes, who helps you? Propose to amend response items to Spouse/partner  Friend
Spouse/partner Relative Other include carer (or support worker), and Relative Carer /support worker
friend Other.....cooveveeeene.
Added ‘Friend’ & ‘Carer/Support worker’ in options
gew Please provide us with your full postcode ..........ccoevvvrunnee. Proposed item to predict deprivation

Note: We will NOT pass on your details to anyone else, we will not
contact you or send you junk mail. We want to study if people living in
different areas have different experiences of using medicines

levels
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