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Abstract

Background Older people living with HIV (PLWH) are at increased risks of co-morbidities and polypharmacy. However,
little is known about factors affecting their needs and concerns about medicines. This systematic review aims to describe
these and to identify interventions to improve medicine optimisation outcomes in older PLWH.

Methods and Data Sources Multiple databases and grey literature were searched from inception to February 2022 including
MEDLINE, CINAHL, PsycInfo, PsychArticles, the Cochrane Database of Systematic Reviews and the Cochrane Controlled
Register of Trials, Abstracts in Social Gerontology, and Academic Search Complete.

Eligibility Criteria Studies reporting interventions/issues affecting older PLWH (sample populations with mean/median
age > 50 years; any aspect of medicine optimisation, or concerns). Quality assessments were completed by means of criti-
cal appraisal checklists for each study design. Title and abstract screening was led by one reviewer and a sample reviewed
independently by two reviewers. Full-paper reviews were completed by one author and a 20% sample was reviewed inde-
pendently by two reviewers.

Synthesis Data were extracted by three independent reviewers using standardised data extraction forms and synthesised
according to outcomes or interventions reported. Data were summarised to include key themes, outcomes or concerns, and
summary of intervention.

Results Seventy-nine (n = 79) studies met the eligibility criteria, most of which originated from the USA (n = 36). A few
studies originated from Australia (n = 5), Canada (n = 5), Spain (n = 9), and the UK (n = 5). Ten studies originated from
Sub-Saharan Africa (Kenya n = 1, South Africa n = 6, Tanzania n = 1, Uganda n = 1, Zimbabwe n = 1). The rest of the
studies were from China (n = 1), France (n = 1), Germany (n = 1), Italy (n = 1), the Netherlands (n = 1), Pakistan (n = 1),
Switzerland (n = 1), Saudi Arabia (n = 1) and Ukraine (n = 1). Publication dates ranged from 2002 to 2022. Sample sizes
ranged from 10 to 15,602 across studies. The factors affecting older PLWH’s experience of and issues with medicines were
co-morbidities, health-related quality of life, polypharmacy, drug interactions, adverse drug reactions, adherence, medicine
burden, treatment burden, stigma, social support, and patient-healthcare provider relationships. Nine interventions were
identified to target older persons, five aimed at improving medication adherence, two to reduce drug interactions, and two
for medicine self-management initiatives.

Conclusion Further in-depth research is needed to understand older PLWH’s experiences of medicines and their priority
issues. Adherence-focused interventions are predominant, but there is a scarcity of interventions aimed at improving medicine
experiences for this population. Multi-faceted interventions are needed to achieve medicine optimisation outcomes for PLWH.
Trial Registration This study is registered with PROSPERO registration number: CRD42020188448.
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Older people living with HIV have various factors that
impact on their needs and concerns about medicines
(e.g., polypharmacy, treatment burden, adherence sup-
port, stigma, and social support).

Only a few interventions have been developed to improve
medicines optimisation outcomes, but most of these are
adherence-focussed.

There is a need for further studies to better understand
the needs and concerns of older people living with HIV
in the UK about their medicines and to design multi-
faceted interventions to reflect these.

1 Introduction

Globally, about 38 million people continue to live with
HIV [1]. Advances in treatment have transformed HIV into
a complex chronic condition [2] and more people living
with HIV (PLWH) have a near-normal life expectancy [3].
New diagnoses among PLWH over the age of 50 years are
on the rise [4]. In the UK, nearly two-thirds (65%) of late
HIV diagnoses were among those aged > 65 years [5]. It
is estimated that by 2030 nearly 75% of all PLWH will be
50 years or older, with the median age expected to increase
gradually over the years [6]. A number of age cut-offs have
been used to define older PLWH, ranging from 45 to 55
years old with 50 years and older used frequently across
most literature [4, 7, 8]. For the purposes of this review, an
‘older person’ will include anyone aged 50 years or older.

Ageing within the context of HIV is associated with
multimorbidity and polypharmacy [9, 10]. Polypharmacy
has widely been defined as the use of five or more medi-
cines, [11] and is linked to adverse health outcomes [12].
A recent multinational patient survey conducted in 24
countries including North America, Europe, Australia and
China (n = 2112), reported a significantly higher level of
polypharmacy among older PLWH (54.6%) compared with
younger participants (36.5%, p < 0.001) [10]. The survey
also found that people experiencing polypharmacy used
an average of 6.5 pills per day, and willingness to change
antiretroviral (ARV) regimens to those with a fewer num-
ber of medicines was significantly higher among older
adults (79.9%) than those under 50 years old (70.1%, p
< 0.001) [10]. An earlier study on older PLWH found
that participants were taking a median of 13 (range 9-17)
medicines, of which eight (range 4-14) were non-ARV
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medicines [13]. Polypharmacy is associated with regimen
complexity, medicine burden, lower treatment satisfaction,
potential drug—drug interactions (PDDIs), adverse drug
reactions (ADRs), hospitalisation, non-adherence, and
contributes to poor health outcomes [9, 10, 12, 14, 15].
A study investigating polypharmacy among PLWH found
a correlation between the number of non-ARV medicines
used and adverse health outcomes in older individuals
[15]. There is a need to understand treatment experiences
of older PLWH.

NICE guidelines define medicines optimisation, as “a
person-centred approach to safe and effective medicines
use, to ensure people obtain the best possible outcomes
from their medicines”, which is fundamental in tackling
the challenges presented by polypharmacy among older
adults [16]. Medicine experiences are the summation of
events involving drug therapy that one has encountered in
their lives [17]. According to the UK’s Royal Pharmaceu-
tical Society, medicines optimisation aims to understand
patients’ experiences and to improve patient outcomes
from a holistic perspective [18]. Across the literature,
medicines optimisation is implemented through various
interventions including medicine reviews [19], deprescrib-
ing [14], medicine reconciliations [11, 19], identifying
potentially inappropriate prescribing (PIP) [19, 20], pro-
viding social support, and increasing antiretroviral ther-
apy (ART) adherence [11]. A recent systematic review of
interventions for frail older persons focused on medicines
optimisation in secondary care settings [21], but was not
specific to PLWH. Moreover, little is known about medi-
cines optimisation interventions targeted at older PLWH.
In some studies, older PLWH have reported concerns
around stigma. Older PLWH may experience stigma two-
fold due to HIV-positive status and ageing [22]. It is there-
fore vital to understand the needs and concerns of older
PLWH and to investigate interventions aimed at improving
medicines optimisation outcomes for this population.

The aim of this review was to investigate medicines opti-
misation needs and interventions for older PLWH. The spe-
cific objectives were to determine: (a) the priority issues
and concerns of older PLWH about their medicines, and
(b) the types of medicines optimisation interventions devel-
oped for older PLWH, how they are implemented, and their
effectiveness.

2 Methods

The systematic review was conducted and reported accord-
ing to the Preferred Reporting Items for Systematic Reviews
and Meta-Analysis (PRISMA) guidelines. The review was
registered with the international Prospective Register of
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Systematic Reviews PROSPERO prior to data abstraction
(CRD42020188448) [23].

2.1 Study Eligibility—Inclusion and Exclusion
Criteria

We included various study designs, including but not lim-
ited to randomised, controlled trials (RCTs), before and after
experimental studies (controlled and non-controlled), obser-
vational studies (cohort studies, case-control, cross-sectional
surveys), qualitative research studies, and retrospective
and prospective reviews of prescription and/or dispensing
records. Case reports and case series were excluded regard-
less of age composition. Service evaluations and audits con-
ducted to improve medicine-related outcomes in a specific
health facility or organisation were excluded. We included
studies composed of HIV-positive older adults as the main
participants or where the vast majority of participants were
of mean/median age 50 years or older. Studies focusing on
other age groups besides older persons were excluded (i.e.,
children, adolescents and younger adults under the age of 50
years). Abstracts did not always report participants’ age, and
therefore extra screening of full texts was done to determine
if studies met the age eligibility criterion. For studies not
reporting the mean/median age of participants within the
abstract, the full text was reviewed to ascertain age compo-
sition of participants [see Online Supplementary Material
(OSM): Appendix 1]. Studies of HIV-negative older adults
were excluded from the review. Studies relating to any aspect
of medicines optimisation, medicine reviews, medicine rec-
onciliation, deprescribing, or strategies being undertaken to
support older PLWH with safe and effective use of ART and/
or non-HIV medicines were included. Studies that did not
discuss any aspect of medicines optimisation or issues relat-
ing to medicines experience or that concerned older persons’
needs in relation to their medicines were also excluded. The
search was limited to studies published in English.

2.2 Information Sources and Search Strategy

A range of electronic databases were searched from date
of inception to February 2022. We searched MEDLINE,
CINAHL, PsycInfo, PsychArticles, the Cochrane Database
of Systematic Reviews, the Cochrane Controlled Register
of Trials, Abstracts in Social Gerontology, and Academic
Search Complete. We also searched grey literature via
OpenGrey™, including doctoral theses, research reports and
other publications. We searched reference lists of included
studies and relevant systematic reviews to identify additional
studies. A digital referencing manager, Zotero (5.0.89), was
used to manage all searches and to remove duplicates. To
answer the research question, our Population Intervention
Comparison Outcome (PICO) search strategy [24] included

key words to maximise our ability to find relevant articles
(OSM: Appendix 2). Examples of search terms used include:
HIV, AIDS, ageing/aging, older/elderly, medicines, antiret-
rovirals, HAART/ART, optimis*, intervention, pharmaceu-
tical, medicine-related problems, concerns, needs, issues,
outcome. A full list of search terms is provided in the OSM
(Appendix 3). The same search strategy was adapted for
all databases, with minor changes to the wildcard symbols
and truncations for searching different words with similar
prefixes.

2.3 Selection of Studies

Titles were screened for eligibility by one author (PS).
Abstracts and full texts were then independently reviewed
by three authors (PS, RC, BK) using pre-specified screening
criteria (OSM: Appendix 4). Each study was then catego-
rised into: ‘definitely include’, ‘possibly include’ and ‘defi-
nitely exclude’. Full texts for all studies in the ‘definitely
include’ and ‘possibly include’ categories were retrieved for
assessment against eligibility criteria by PS and then a sam-
ple (20%) independently reviewed (RC, SC, BK) [25]. Disa-
greements at any stage of screening were resolved through
discussions among the research team.

2.4 Data Extraction, Synthesis Methods, and Risk
of Bias Assessment

Data from eligible articles were extracted using a standard-
ised data extraction form (OSM: Appendix 5). One reviewer
(PS) led data extraction and a sample of the results (20%)
were independently reviewed by two reviewers (RC, SC).
Discrepancies in data extracted were resolved by discussion
and consensus among the research team.

Synthesis- research papers were categorised themati-
cally (e.g., polypharmacy, treatment burden, medicine bur-
den, adherence) and by the interventions reported (OSM:
Appendix 5, Part 2).

The Critical Appraisal Skills Programme (CASP) check-
list and the Appraisal tool for Cross-Sectional Studies
(AXIS) were used to assess the risk of bias in and quality
of the studies included in the final pool. Specific checklists
were used as appropriate for each study design. Any disa-
greements were resolved through discussion with the team.
Each question in the appraisal tool was graded as 1 or 0
for meeting or not meeting predefined criteria, respectively;
scores and percentages were then calculated to assess overall
quality. Overall, studies achieving 0-49% were defined as
poor quality, 50-69% were fair quality and 70-100% were
of excellent quality.
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Fig. 1 PRISMA flow diagram of the systematic review

3 Results
3.1 Study Selection

The search identified 26,154 articles from electronic data-
bases and three articles from grey literature. After duplicate
removal, 21,350 articles were title screened, of which 1305
were found to be eligible for abstract screening. Of the 1305
abstracts, 768 full texts were searched to determine whether
they met the age criterion. 139 remaining articles were then
assessed for other eligibility criteria, of which 60 articles
were excluded due to either the study not having outcomes
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of interest (n = 17), the trial being discontinued (n = 1),
incomplete study/no results (n = 30), and unable to access
due to journal restrictions (n = 12). Overall, 79 (n = 79)
studies were included in this review (Fig. 1).

3.2 Study Characteristics

The review included 46 cross-sectional studies, 20 quali-
tative studies, five cohort studies, four RCTs, and four
mixed-methods studies. Overall, all articles included were
of excellent quality (70-100%). The mean score for the
cross-sectional studies was 84% (range 73-90%) based
on the AXIS quality assessments. Mean quality scores of
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91% (range 70-100%), 91% and 79% (range 71-93%) were
obtained for qualitative studies, RCTs and cohort studies,
respectively.

The 79 studies that met the inclusion criteria were largely
from the USA (n = 36). A few studies originated from Aus-
tralia (n = 5), Canada (n = 5), Spain (n = 9) and the UK (n =
5). Ten studies originated from Sub-Saharan Africa (Kenya
n =1, South African = 6, Tanzanian = 1, Ugandan = 1 and
Zimbabwe n = 1). The rest of the studies were from China
(n=1), France (n = 1), Germany (n = 1), Italy (n = 1), the
Netherlands (n = 1), Pakistan (n = 1), Switzerland (n = 1),
Saudi Arabia (n = 1) and Ukraine (n = 1). Publication dates
ranged from 2002 to 2022. Sample sizes ranged from 10 to
15,602 across individual studies.

3.3 Issues Affecting Older People Living with HIV
(PLWH)

The studies reviewed showed a wide range of issues affect-
ing older PLWH that impacted on their needs for and
experiences of using medicines including co-morbidities,
polypharmacy, drug interactions, adverse drug reactions,
adherence, stigma, medicine burden, treatment burden,
health-related quality of life (HRQOL), and patient and
healthcare provider relationships (Table 1).

3.3.1 Co-morbidities and Health-Related Quality of Life
(HRQOL)

Most older PLWH are affected by multiple co-morbidities
[14, 26-63]. One study reported 93% of participants having
one or more co-morbidities, with a mean of 3.2 conditions
per person [30]. Similarly, other studies have also shown
the mean number of co-morbidities to range from 2.4 to 3.6
[39, 40, 42].

Older PLWH are more likely to be affected by anxiety,
depression, cancer, chronic kidney disease (CKD), chronic
pain, diabetes, hypertension, osteoporosis, hepatitis B/C
infections than HIV-negative individuals [31, 32, 34, 36, 39,
42-45,47, 51, 55, 58, 61]. A study comparing HIV-positive
older males to their HIV-negative counterparts found that
older participants were six times more likely to be diagnosed
with osteoporosis [31]. Similarly, cardiovascular disease
(CVD) and CKD are more common in older males living
with HIV [31]. Other studies indicate a higher incidence of
mental conditions in PLWH over the age of 50 years [30,
33, 36, 37, 43, 44, 64, 65]. One study [43] reported over
half (58%) of participants experiencing depression, with
a greater proportion having received treatment for depres-
sion in the year prior to the study. Poorer health outcomes
have been associated with depression in ageing PLWH [66],
and depression has also been linked non-adherence behav-
iour [66]. The duration since HIV diagnosis and time since

ART initiation are predictors of co-morbidity, and both fac-
tors are associated with frailty [36, 40]. Frailty is linked
to higher mortality rates among older PLWH, and its inci-
dence increases with age, presence of co-morbidities, falls
and disability [27, 28, 67]. The presence of one or more
co-morbidities also increases the risk of falls in PLWH [50].
Among older PLWH, poor HRQOL is associated with co-
morbidities, especially AIDS-defining illnesses, longer time
since ART initiation, loneliness and a lower level of educa-
tion [26, 54, 62, 65, 68-70]. A study focusing on women
living with HIV showed that physical HRQOL was lower
in older participants than in younger age groups [69]. Older
PLWH are also more likely to have poor mental HRQOL
than patients with other non-HIV conditions [26].

Concerns about co-morbidities and ageing have been
reported by older PLWH in the qualitative studies reviewed
[27, 41, 71]. One older participant expressed their frustra-
tion of having to manage HIV, ageing and co-morbidities,
particularly when they do not know which is the cause of a
health issue they are experiencing [41]. Another participant
reported not knowing if they were tired due to getting older,
their co-morbidities or side effects of their medicines [71].
Many PLWH who were diagnosed in the 1990s or just after
the 2000s do not view HIV as their most pressing concern,
but rather prioritise co-morbidities—their HIV is perceived
to be under control due to adherence to ART [55].

3.3.2 Polypharmacy, Drug Interactions, and Adverse Drug
Reactions

3.3.2.1 Polypharmacy The average number of concomi-
tant medicines used by older PLWH varies [13, 14, 32, 33,
38-40, 49, 52, 61, 70, 72-74]. Several studies have found
that older PLWH experience more polypharmacy than
HIV-negative participants [14, 29, 40, 72, 75]. One study
reported 35% of participants received 16 or more medicines
and 16% were using > 20 long-term medicines. Two stud-
ies reported that 66% of participants experienced polyphar-
macy even when ARVs were excluded from the analysis [13,
20]. Co-morbidities are expectedly a precipitating factor for
polypharmacy in older PLWH [38], and some studies have
demonstrated a positive correlation between the number of
conditions and the number of concomitant medicines used
(p <0.0001) [40]. Cardiovascular and gastrointestinal medi-
cines were identified as the most common classes of con-
comitant medicines used by older PLWH in several studies
[13, 14, 39, 40, 44, 52, 72]. Similarly, another study iden-
tified 667 potentially inappropriate medicines in 482 older
PLWH with 60.8% (n = 293) involving benzodiazepines,
27.2% (n = 131) involving non-steroidal anti-inflammatory
drugs, and 14.9% (n = 72) involving anticholinergic drugs
[20].
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3.3.2.2 Drug interactions With higher prevalence of poly-
pharmacy, drug interactions among older PLWH are com-
mon, including those occurring between ARV and non-ARV
medicines, or between two or more non-ARV medicines
[13,14, 29,31, 38,40, 41, 44, 46,48, 61, 64, 67,71, 74-77].
A large number of drug—drug interactions have been identi-
fied in the ageing HIV population, as demonstrated in sev-
eral studies reviewed, with up to 2552 potential drug—drug
interactions (PDDIs) being identified in 1947 participants
[13, 14,29, 44, 61, 77]. A study comparing PDDIs between
older and younger PLWH showed that a significantly higher
proportion of older PLWH had at least one PDDI consist-
ing of both an ARV and a non-ARV combination than those
in the younger group (i.e., 913 compared to 201 potential
interactions, respectively, p = 0.001) [14]. Moreover, older
PLWH had a larger number of interactions that were classi-
fied as “Do not co-administer” than the older HIV-negative
or younger HIV-positive groups [14].

In a study using the Beers criteria for PIP, the authors
reported one or more potentially inappropriate medicines in
half (52%) of all participants [13]. The most frequent drugs
implicated were testosterone (n = 20), ibuprofen (n = 15),
zolpidem (n = 9) and lorazepam (n = 5) [13]. Other stud-
ies measuring drug—drug interactions have listed the same
drug groups, among others, as interacting with ART [13,
14, 29, 38, 40, 44, 49, 61, 73, 77]. PLWH were more likely
to have a high anticholinergic burden, with 17% having a
score of > 3, in contrast to 4% seen among HIV-negative
participants [13]. One study reported that statins have a
high involvement in severe interactions (24%), followed
by inhaled corticosteroids (15%) [77]. One study showed
that 80% of participants were prescribed at least one sedat-
ing medicine, and the risk for a non-fatal overdose to occur
in the past year was higher with each additional sedating
medicine and non-ARV medicine, but this association was
only marginally significant (p = 0.048) [33]. Another study
assessing PIP and therapeutic complexity in older PLWH
found at least one medication to deprescribe based on the
STOPP criteria or the list of evidence-based deprescribing
for chronic patients (LESS-CHRON) criteria in 70% of par-
ticipants [49]. Meeting STOPP or LESS-CHRON criteria
was significantly associated with the number of concomitant
prescriptions (p = 0.008) [49].

Similarly, another study assessed the incidence and sever-
ity of drug interactions before and after ART simplifica-
tion. In this study, the authors reported lower rates of PDDIs
after regimen simplification, with median interaction scores
being 3 (range 1-6) and 1 (range 0-2), respectively [29].
Moreover, this study showed that their participants were tak-
ing a median of three ARV pills a day, and discontinuing a
protease inhibitor during ART simplification was a strong
predictor for lowering the number of PDDIs [29]. Another
study found that 70% of older participants had at least one

drug—drug interaction that was categorised as ‘consider
therapy modification’ and 11% had an interaction that was
categorised as ‘avoid combination’ [13].

3.3.2.3 Adverse Drug Reactions Adverse drug reactions
such as cognitive impairment, delirium, dry mouth and con-
stipation have all been reported among older PLWH [13,
20]. A study led by pharmacists in the USA to evaluate and
reduce PIP identified an increase of 85% for the likelihood
of an adverse drug event occurring with each inappropriate
prescribing that occurs in older PLWH [38].

A mixed methods study with older African-American
PLWH highlighted the effects caused by adverse drug
reactions, with one participant explaining the stress caused
by drug toxicity associated with her medicines on her body
over time: “Even though I’'m taking medicine to keep my
immune system up and everything like that, it is still some-
what ‘wear and tear’ on my body” [64]. Long-term ART
toxicity has been linked to early onset and/or a higher inci-
dence of frailty among PWLH [67]. This uncertainty of
adverse outcomes makes it difficult for older PLWH to pre-
dict their future care needs [27, 41]. In addition, physical
changes experienced by PLWH relating to the condition,
treatments and side effects can increase stigma levels and
treatment burden, affect mental health and lower quality
of life [26, 78].

3.3.3 Adherence

Several studies showed that older PLWH were more adher-
ent to their ART than younger PLWH [32, 49, 54, 69, 76,
79-82]. Two studies found older women living with HIV
were more likely to be adherent to ART, and subsequently
be virally suppressed [69, 79]. Mclnnes et al. demonstrated
that increasing age was associated with higher medicine
adherence for PLWH. PLWH aged 55-64 years and those
> 65 years were twice or three times as likely to adhere
than those under 45 years [81]. Two studies reported high
adherence rates for ART among older PLWH but low
adherence when taking their concomitant medicines [39,
44]. A study comparing adherence rates in older PLWH
taking single-tablet or multiple-tablet ART regimens found
that patients on a single-tablet regimen had significantly
greater adherence than patients on a multiple-tablet regi-
men (p < 0.001) [83]. Simplifying medicine regimens can
increase adherence in older PLWH [37, 48].

Several factors may explain higher rates of adherence
to ART among older people, particularly longevity. It is
likely that living longer allows older people to be better at
taking their medicines throughout life and subsequently
continue to live longer. Living longer with HIV may lead
to many older PLWH experiencing HIV-related loss of
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friends/family, these experiences may have reinforced
adherence behaviour [37], although newly diagnosed older
people may not be affected by this concern. The associa-
tion between social support and adherence to ART has
been reported in studies [80, 84]. Older PLWH living
with someone who knows their serostatus may increase
their adherence rates due to increased social support (e.g.,
medicine reminders) [41, 45, 85, 86].

Nonetheless, barriers to achieving optimal adherence
may affect older PLWH [66], including co-morbidities,
regimen complexity and fatigue, mental health conditions
and cognitive impairment, lack of social support and social
isolation, and stigma [30, 36, 37, 54, 55, 61, 64, 66, 80,
82, 86, 87]. Practical difficulties (e.g., those associated
with obtaining refills) can lead to medicine non-adher-
ence among older PLWH [61, 81]. Some studies found
that financial concerns, for instance costs of travel to clinic
appointments, prescription costs or lacking basic neces-
sities such as food, can lead to non-adherence in older
PLWH [34, 57, 86, 88].

3.3.4 Treatment and Medicine Burden

Treatment burden is a broad concept and has been defined
as the ‘work’ of being a patient, requiring significant invest-
ment of time, effort, attention and cognitive energy [89].
With a higher number of co-morbidities in older PLWH,
polypharmacy can increase medicine burden [61]. Medicine
burden is associated with regimen complexity, number, size
and taste of daily pills, and side effects [13, 14, 17, 47, 74].
Side effects (e.g., diarrhoea, hyperlipidaemia) could result in
additional prescribing cascades to manage symptoms, add-
ing to the complexity of a treatment regimen [13, 33, 74].
Fragmentation of care can lead to missed diagnoses and
inappropriate management of co-morbidities [27], and some
patients may receive conflicting information from clinicians
[57]. In another study, the desire for a comprehensive care
programme for older PLWH including primary care, geri-
atric consultations and speciality care for co-morbidities
was noted [27]. HIV-only clinics, which may not offer other
services, may cause access challenges for older patients
(e.g., poor co-ordination of appointments, travel difficulties,
fatigue from prolonged waiting times at different facilities)
[27, 35, 56, 57]. Many older PLWH may struggle with travel
to and from clinic appointments due to physical difficul-
ties, access to public transport or a personal vehicle/driv-
ing licence, or parking difficulties [27, 48, 58, 64]. A lack
of transportation could lead to disengagement from care
[57, 64]. Engagement in care is also related to everyday life
demands and financial concerns [34, 45, 48, 57, 64, 88].
Older PLWH face significant burden with everyday tasks,
such as shopping, managing medicines and keeping to daily
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treatment regimens, especially for those who require assis-
tance with these tasks [32, 45].

One study measured treatment burden in older PLWH
(mean age, 53 years) using a validated outcome measure
(i.e., the Treatment Burden Questionnaire-13). Using a
self-reported measure, Schreiner et al. found a mean treat-
ment burden score of 22.8 (SD = 24.6) with overall findings
indicating low level of treatment burden (58%, n = 60) in
the sample population [42]. High levels of treatment bur-
den were associated with remembering to take medicines
throughout the day and associated limitations, and adhering
to prescribed exercise regimens and administrative paper-
work [42].

Medicine burden in older PLWH was measured using
the Living with Medicines Questionnaire (Chinese ver-
sion). Zheng et al. found that polypharmacy was associated
with moderate-high levels of medicine burden [61]. Socio-
economic status, particularly lower income, was associated
with higher medicine burden. Females were also reported to
experience significantly more medicine burden than males
(110.5 vs. 102.5, p = 0.002). Adherence levels were nega-
tively associated with overall medicine burden (r = — 0.3,
p = 0.001). Analyses of medicine burden domains showed
similar correlations between adherence to ART and prac-
tical difficulties (r = — 0.3), communication/relationships
with other HCPs (» = — 0.3) and interferences to day-to-day
life (r = 0.2, p < 0.05). Nonetheless, the authors acknowl-
edged challenges of self-reported data and small sample
size (n = 185) recruited from two clinics within the Chinese
Hunan province, limiting generalisability of findings from
this study. Moreover, another study reported that 80% of
caregivers strongly agreed/agreed that “My care recipient’s
medicines are a burden to them” [90]. A study investigating
women’s interest in long-acting injectable ART reported that
the majority of participants preferred long-acting injectable
ART (56%) over daily pills [91]. A participant in this study
with a history of drug use indicated that injectable drugs
users have unpredictable lifestyles that make daily pill taking
challenging, whereas an appointment every 1 or 2 months
would be more manageable [91].

3.3.5 Stigma and Need for Social Support

3.3.5.1 Stigma Findings from the studies reviewed indi-
cate that stigma is still prevalent among PLWH, and more
so in older persons [27, 34, 37, 41, 43, 48, 50, 55, 64, 66,
71, 78, 84, 86, 92-95]. Several studies have reported that
older PLWH experience more stigma than younger PLWH
due to the HIV condition and age-related stigma [34, 41,
43, 64, 86, 96]. Many HIV-positive participants experi-
ence psychological burden arising from being stigmatised
by partners, family members, friends, work colleagues,
insurance companies, housing departments, law enforce-
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ment officials, and healthcare professionals [55, 92]. Studies
have also suggested that poor mental wellbeing or anxiety
among older PLWH may be linked to greater stigma levels
[26, 95]. Older PLWH who are long-term survivors of HIV
may also experience stigma from healthcare professionals,
leading to instances of disengagement from care [55, 64].
HIV-related stigma can create barriers to accessing support
and increase non-adherence rates [34, 37, 43, 55, 66, 86]. A
study exploring stigma and engagement in HIV care among
older PLWH found that there was a significant correlation
between negative self-image stigma and engagement in care
(r=—0.38, p = 0.03) [64]. Similar to the general popula-
tion, some older PLWH may worry about being recognised
by a friend or family member while attending appointments
at an HIV clinic [34, 64]. Stigma can affect an older per-
son’s sense of self-worth and contributes to mental distress
[92]. Moreover, many older PLWH want more support ser-
vices to address mental health, stigma and isolation [27,
34]. Furthermore, studies exploring stigma in older African
American PLWH found individuals experienced stigma due
to ethnicity, gender identity, sexual orientation and socio-
economic status [37, 64, 95, 96]. Another study comparing
older and younger PLWH reported that participants over 55
years of age experienced less internalised stigma than the
younger groups under the age of 40 years, possibly due to
learning to cope and manage negative aspects of living with
HIV and the associated stigma over time [64, 93].

3.3.5.2 Need for Social Support Themes around social
isolation, loneliness and a need for support among the
ageing HIV population have been highlighted in the stud-
ies reviewed [27, 32, 34, 41, 48, 68, 69, 71, 78, 80, 84,
87, 93, 97]. A study focusing on geriatric assessments
in older PLWH indicated that up to 50% had low social
support and nearly 60% showed some form of loneliness
[32]. One study reported lower levels of social support
among older HIV-positive women than younger HIV-pos-
itive woman (p < 0.001) [69]. In another study, those who
reported more instances of hostility, temper outbursts and
arguments tended to alienate potential allies and therefore
not receive vital sources of emotional support [69, 78].
Lower mean social support scores were reported among
participants who had a high prevalence of mental condi-
tions, psychosocial stressors and disrupted social systems
[78, 80]. Older PLWH’s need for improved social support
networks was evident in the studies reviewed, with one
patient suggesting: “We should have. . .somewhere we can
go and socialise. . .have lunch and have social workers
there, if we need to get stuff done. For me, I live alone, I
have friends but sometimes my friends work and I like to
get out and be around other people socially during the day,
I have groups but they are in the evening, but in the day-
time I'm just stuck at home” [27, 32]. One study observed
a statistically significant association between adherence

and social support in older PLWH (p = 0.02) [80]. Simi-
larly, other studies have shown that support from family
members was highly rated as a facilitator for medicine
adherence and engagement in care [34, 87].

A recent study on older PLWH and substance use dis-
orders found that social support is critical to minimising
treatment interruptions [97]. Studies have also suggested
the usefulness of peer support groups, particularly to
counteract the social isolation and stigma experienced
by older HIV-positive people [34, 41]. One study showed
that older adults accessed fewer HIV-related health infor-
mation sources than the younger participants, including
primary-care physicians, family/friends, the HIV clinic,
support groups, and the Internet [96]. Moreover, one study
found only 14.8% (n = 77) of participants reported being
linked to one or more HIV support groups or communi-
ties [85]. Older adults living with HIV have suggested the
need for age-specific peer support groups as some have felt
out of place at support groups consisting of younger par-
ticipants [34, 96]. One study suggested that social welfare
programmes and primary health promotion should focus
on educating older PLWH and their service providers on
methods to cope with health and social difficulties of age-
ing with HIV [45].

A study conducted in Canada reported that all partici-
pants attended at least one mental health service, includ-
ing local drop-in services, support and self-help groups,
and visiting therapists [92]. Participants described achiev-
ing resilience by lowering the space that HIV occupies in
their lives, creating lifestyle changes around the illness
and engaging in social support [92]. Another study found
that older and younger PLWH access a similar number
of social and emotional supports, and the older group
reported fewer barriers to accessing medical and social
services than the younger groups, but this was not statisti-
cally significant [96].

3.3.6 Patient and Healthcare Provider Relationships

Older persons’ wants and desires for comprehensive and
integrated care are noteworthy. Some older persons want
healthcare professionals to consider different HIV- and
age-related co-morbidities, with one participant describ-
ing concerns with their HIV doctor focusing on viral loads
and not their co-morbidities as they aged [27]. Some older
PLWH reported that provider perceptions may negatively
impact HIV care and lead to late diagnoses. Perceptions
about sexual activity among older people are associated
with poorer care around sexually transmitted infections
[79].

In addition, a study investigating the pharmacist’s role
in HIV care in France reported that 21.6% (n = 233) of
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participants would agree to interviews with pharmacists dur-
ing ARV dispensing to improve their knowledge and help
manage their ART, and 18.9% (n = 204) would participate to
improve their follow-up and compliance [59]. It was reported
by 94% of pharmacists recruited in this study that more
training would be required for them to manage and address
the needs of PLWH [59]. One study using patient and pro-
vider focus groups found that healthcare providers need a
deeper knowledge base to care for the ageing HIV popula-
tion [27]. In another study, 83.8% of participants reported
that they would be willing to stop one or more of their regu-
lar medicines if their doctor said it was possible [90].

Some older PLWH have reported concerns regarding
fragmentation of HIV care services [14, 27, 30, 34, 35, 55,
57, 64]. A study evaluating the impact of integrated HIV
care on patient health outcomes found that patients attending
HIV clinics that also offered other services (e.g., hepatitis
treatment, psychological and social services) were three
times more likely to achieve better clinical outcomes (e.g.,
viral suppression) than patients attending HIV-only clinics
(p < 0.001) [30].

3.4 Interventions Used in Studies of Older PLWH

A total of nine interventions were presented in the studies
reviewed (Table 2) [37, 38, 53, 87, 94, 98—102]. Five of the
interventions were designed to improve adherence to medi-
cines, two utilised medicine reviews, and two interventions
focussed on self-management apps.

3.4.1 Adherence Interventions

SMS reminders were used as ART adherence support in
one study [37]. This involved a 6-week campaign, where
reminder messages were sent to each participant’s mobile
phone by the study co-ordinator. The campaign randomly
assigned participants to two intervention groups and one
control group. Two intervention groups received two-way
SMS reminders three and two times per week, respectively.
Intervention groups were required to reply immediately, with
the first SMS being “Stop, drop and pop. Take your ART
meds now. Have you taken ART drugs on time in the last
48 h?”, if the response was “Yes”, the next SMS would be
“Perfect med adherence. Great job!”, if the response was
“No” or “Not yet”, the following SMS would be “Please take
your meds ASAP. If you need any help, please contact BGF.”
The control group received one-way non-specific greeting
messages once weekly and were not required to respond and
received a general SMS, such as “G’day, BGF wishes you
a nice day!” The author reported no statistically significant
differences between the intervention and control arms at the
end of the SMS campaign [37]. The intervention was useful
for adherence support and reassurance for some participants,
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but others perceived limited effectiveness especially those
on established long-term ART.

In another adherence intervention, a Smartphone app
(SteadyRX) was tested through an RCT. The intervention
group received the smartphone app and usual care, whilst
the control group received usual care only [98]. Each par-
ticipant was given login details to access three sections of
the app: (a) the “PillWatch” section allowed users to upload
video recordings within in a 6-h dosing window with SMS
notifications sent daily 30 min before the start of the dos-
ing window, (b) The “MyRewards” section allowed users to
view their monetary incentives for adherence, for example,
the number of consecutive days of adherence, countdown to
bonus earnings, total earnings, and current balance, (c) The
“InTouch” section provided additional resources e.g. adher-
ence-related documents, a user guide/manual, and contact
information. Study participants were followed up monthly
for 6 months, and adherence was measured by Medicine
Event Monitoring System (MEMS) caps. The percentage
of adherent participants in the control group reduced across
the study duration, with a significant difference between the
control and intervention group being evident at 6 months (p
= 0.037), with the latter being more adherent [98].

A mobile health intervention app, Rango, designed to sup-
port care engagement and treatment adherence for PLWH,
was evaluated in a pre-/post-intervention study [53]. The app
consisted of three primary components. Firstly, a social net-
work interface to facilitate social support, secondly, person-
alised medication and appointment reminders, and thirdly,
access to services within the app for social services referrals
based on each patient’s needs [53]. Participants responded
positively to the app and found it acceptable. Lower patient
activation of the app was associated with reports of missed
doses [53]. A statistically significant difference was evident
in the number of participants with unsuppressed viral loads
becoming suppressed post-intervention with the Rango app
(p = 0.006) [53].

Acceptance-based behaviour therapy was used in another
study to promote ART adherence. This intervention used
direct cognitive and emotional control strategies, for exam-
ple encouraging participants to accept HIV-related distress,
and to focus their own values [87]. Intervention activities
included experiential group exercises, role playing, and
homework completed in weekly sessions lasting 60 min.
Most participants (75%) found the groups to be helpful
[87]. The study reported that qualitative observations sug-
gested that the acceptance-based intervention strategies
were well suited to the target population [87]. The sessions
emphasised psychological acceptance of the condition and
medicines and avoiding denial. The participants reflected
on medicine effectiveness, side effects, and taste [87]. The
study emphasised social support when living with HIV.
This intervention was perceived as less judgemental than
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compared to traditional approaches for increasing adher-
ence [87].

An RCT using cognitive behavioural therapy utilised psy-
choeducation to discuss HIV disparities, discrimination and
treatment adherence. Adherence was measured electroni-
cally using Medication Event Monitoring System (MEMS)
bottle caps and through a self-reported questionnaire. A sig-
nificant improvement in self-reported adherence was seen
among participants (p = 0.02) [94]. Electronically monitored
adherence showed an increase in adherence; however, this
was not significant (p = 0.06) [94]. The study reported high
intervention acceptability by participants.

3.4.2 Pharmacist-Led Medicine Reviews

Medicine reviews/reconciliations were conducted by phar-
macists in a study evaluating polypharmacy and PIP in
older PLWH (n = 248) [38]. This study found 54% and 63%
of older people had PIP when using the Screening Tool
of Older Persons’ Potentially Inappropriate Prescriptions
(STOPP) and Beers criteria, respectively [38]. Pharmacist-
led reviews led to discontinuation of PIP in older PLWH
with two medicines stopped, on average, per patient. At least
one medicine was stopped in over two-thirds (69%) of older
PLWH, while six medicines were stopped in > 10% of older
persons [38]. Pharmacists play a big role in optimising medi-
cines for older PLWH, and this study found that nearly half
of participants had one or more medicine-related problems
(e.g., drug interactions, duplication of medicines, high dos-
age, use of medicines with higher anticholinergic burden)
that needed urgent attention by the pharmacist. The study
provides useful insight regarding how pharmacist involve-
ment in HIV care can potentially improve pharmaceutical
care outcomes. Regardless, the authors recognised limita-
tions around sample selection and excluding potentially
inappropriate prescriptions that required a multidiscipli-
nary approach. The study lacked a control/comparator and
did not appear to report effectiveness of this pharmacist-led
intervention.

A Medicines Management Optimisation Review (MOR)
toolkit aids the identification and reviewing of patients
that are high risk for polypharmacy and PDDIs to improve
patient safety [101]. It consists of a user guide, a patient-ori-
entated questionnaire promoting self-report and adherence to
medications named ‘My Clinic Companion’, and the ‘MOR
consultation form’ that is used to record the information
elicited in the patient consultations and primary-care/hospi-
tal records, and to identify beneficial interventions, such as
adherence education and smoking cessation [101]. An RCT
evaluating the toolkit reported 93 medication-related prob-
lems (MRPs) (e.g., PDDIs, dose adjustments, and potential
adverse drug reactions) in the intervention group and two in

the standard-care control group at baseline. Six to 8 months
later, 33 new MRPs were identified in the intervention group
compared to three in the control group (r = 0.4, p = 0.001)
[101]. More participants in the intervention group had poly-
pharmacy compared to the control group. A reduction in
non-ART drugs was evident at 6 months in the intervention
arm; however, this was not significant (p = 0.217) [101].
There were no significant changes in HRQOL in both groups
throughout the study. Thirty-eight patients completed patient
satisfaction questionnaires, and all agreed that the service
provided was excellent or very good, most agreed that they
had an increased confidence in managing their medicines
post intervention [101].

3.4.3 Self-Management Interventions

A self-management app (mVIP) covers 143 self-care strate-
gies for different symptoms including anxiety, depression,
sleeping difficulties, cough/shortness of breath, diarrhoea,
memory difficulties, fatigue, dizziness, fever, chills/sweats,
neuropathy, nausea/vomiting, skin issues and weight loss/
wasting. App users are guided through questions relating
to symptoms and based on their responses, self-care strate-
gies are recommended [99, 100]. In an RCT, weekly surveys
were given through the app asking participants if they had
experienced one of the symptoms in the past 7 days and
how much they were bothered by the symptoms [99]. For
bothersome symptoms, the intervention group was given
self-care strategies and illustrative videos. After the RCT
was complete, the follow-up study used convenience sam-
pling to recruit participants to focus groups [100]. Common
symptoms reported by participants included difficulty sleep-
ing, anxiety, neuropathy and depression [99]. The interven-
tion group showed improvements in 12 out of 13 symptoms
compared to the control group [99]. The RCT trial study
did not find a significant difference in HRQOL between the
groups; improvement in ART adherence was found in the
intervention group [99, 100]. The intervention group found
the app useful for self-care strategies to manage their HIV-
related symptoms [99]. Participants suggested the addition
of more languages to the app [99, 100]. The ability of the
intervention group to review symptoms previously logged
was reported as being useful and could potentially aid inter-
actions with healthcare providers [100].

ThE CARE (Technology Enhanced Competence, Auton-
omy, and Relatedness Intervention for Elderly women with
HIV) uses a web-based app to provide users with interac-
tive features and functionality within modules to enhance
physical and psychosocial functions and increase self-deter-
mination of older PLWH [102]. A study conducted a pre-/
post-test intervention using ThE CARE app [102]. Overall,
participants found the app and information useful, despite
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some encountering challenges navigating the contents of
the modules. Participants found the social support aspect
of the intervention positive, with one participant stating
“...support groups are so important because I would die to
have somebody to share with daily...” [102]. During the
post-intervention focus group, all seven participants agreed
that they would recommend the app to other PLWH [102].
Although not statistically significant, slight improvements
were seen post intervention for treatment confidence, seek-
ing help, and internal motivation for treatment entry and
adherence [102].

4 Discussion

This systematic review was designed to identify the main
issues and concerns in relation to medicines in the ageing
HIV population, the interventions available to target these
concerns and for medicines optimisation, and how effec-
tive the interventions are. There were a variety of tools used
among the studies to identify and quantify issues, such as
stigma, polypharmacy, drug—drug interactions, and frailty.
However, the studies reviewed were largely descriptive,
with only nine intervention studies reported out of the 79
appraised. A majority of the studies included were con-
ducted in the USA, whereas only five were conducted in
the UK, highlighting the need for further research in this
population.

The priority issues and concerns identified in the stud-
ies reviewed were co-morbidities, HRQOL, polypharmacy,
drug interactions, adverse drug reactions, adherence, medi-
cine burden, treatment burden, stigma, social support and
patient-healthcare provider relationships. The results of the
review showed that these issues are interrelated with com-
plex impacts on each other, and so must be considered holis-
tically when optimising the medicines of older PLWH. A
higher number of co-morbidities have been reported among
the ageing HIV population compared to younger PLWH and
the HIV-negative population of the same age. The studies
reviewed have shown that older PLWH have an average of
three co-morbidities, with duration since HIV diagnosis
and ART initiation being predictors of co-morbidity. As the
number of concomitant medicines taken by older PLWH
increases with the number of presenting co-morbidities, this
leaves this population vulnerable to potential drug—drug
interactions. There is evidence from the included studies
that the conditions that affect this population the most are
gastrointestinal, mental health, cancer, CKD, diabetes, CVD,
chronic pain and osteoporosis. It has been reported that this
population hold uncertainty about the physical, psychologi-
cal and social impacts of ageing with HIV. Moreover, there
are concerns that certain conditions are being overlooked
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in older PLWH, this could lead to late diagnosis and the
potential addition of medicines that could have been avoided
if earlier screening occurred. A poor physical HRQOL can
be observed in older PLWH, and has been associated with
a history of AIDS, a longer duration since ART initiation,
multiple co-morbidities, and loneliness [26, 68, 69]. Lower
mental HRQOL has been observed in HIV-positive adults
compared to HIV-negative adults [26]. Moreover, depression
has been linked to poorer health outcomes in this popula-
tion [66]. Mental health conditions in older PLWH have
been mentioned as a concern across several studies in this
review, including depression, anxiety and, although not as
common, one study showed post-traumatic stress disorder
(PTSD) in 12.5% of long-term survivors of the disease [32,
92]. A participant from one study described his fallout and
anger that he experienced when unexpectedly surviving HIV
with the term “reactive depression” [92]. This suggests sup-
port for further research in this area and in HIV survivorship
[103, 104]. Moreover, one study reported mental disorders
as being the most prevalent co-morbidity in older PLWH,
with other studies also reporting high incidences of mental
illness [30, 33, 36, 37, 43, 44, 64].

The studies reviewed have shown that older PLWH expe-
rience higher rates of polypharmacy than younger PLWH
and HIV-negative people [14, 29, 40, 72, 75]. Several studies
in this review have identified a high number of drug—drug
interactions in the ageing HIV population. Commonly pre-
scribed concomitant medicines in older PLWH have been
reported to interact with ART; examples include statins, pro-
ton pump inhibitors, antidepressants, phosphodiesterase-5
inhibitors and inhaled corticosteroids. These interactions can
result in negative and unpleasant effects for the patient. Older
PLWH have expressed drug toxicity of medicines causing
stress on their body over time. Adverse drug reactions and
physical changes relating to their HIV disease can increase
the stigma and treatment burden, affect mental health, and
lower the quality of life experienced by older individuals
with HIV. Long-term ART toxicity and the presence of co-
morbidities has been reported to increase the incidence of
frailty [27, 28, 67]. Frailty is an emerging concern among
the ageing HIV population and can have a significant impact
on clinical care and health outcomes [105]. The STOPP and
Beers criteria are validated tools that are useful in identify-
ing PIP, drug—drug interactions, drug-disease interactions,
and medicine to avoid in older adults [106]. Several studies
in this review highlighted the usefulness of using such tools
and medicine reconciliations in older PLWH [13, 20, 38, 49,
73], with the Beers criteria evident in over 50% of partici-
pants in two studies and over 60% of participants with the
STOPP criteria in one study [13, 38]. Moreover, medicine
reconciliation leading to an average of two medicines being
stopped per patient in one study is incredibly important,
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particularly when each PIP can increase the likelihood of
ADRs by 85% [38]. Simplified medicine regimens leading
to increased adherence rates and less adverse drug reactions
of medicines can potentially reduce the number of further
medicines needed. It is important that the cause of ADRs
is identified and treated to prevent further inappropriate
prescribing. Pharmacist reviews are therefore effective in
reducing both polypharmacy and potentially inappropriate
prescribing [38, 39]. The findings from this review suggest
that using medicine reviews to target individuals affected
by polypharmacy would have the highest yield and greatest
impact in reducing PIP [38]. Medicine reviews can lead to
ART simplification, reducing polypharmacy, pill burden and
PDDIs, and improve health outcomes [29].

Co-morbidities, polypharmacy, regimen complexity,
medicine refill difficulties, stigma, mental health disor-
ders, poor finances and low social support are all factors
that lead to suboptimal adherence in the ageing HIV popu-
lation. Older adults who have been living with HIV for
a long time and have witnessed the loss of friends and
family to the disease have reported that the importance
of medicine adherence has been reinforced within them
through these experiences [37]. This may be the reason for
higher adherence rates of ART reported in some studies
among older PLWH compared to their younger counter-
parts. A higher adherence rate for ARTs compared to con-
comitant medicines suggests that some patients prioritise
medicine based on their beliefs and perceptions of their
importance [39, 44]. Medicine regimen complexity may
leave patients confused about how to take their medicines,
and this in addition to the number of medicines taken, pill
size/shape, and dosing instructions can increase medicine
burden. Co-morbidities, polypharmacy and adverse drug
reactions increase the medicine burden experienced by
older HIV-positive adults. Further to medicine burden, the
difficulties experienced by older PLWH adhering to their
medicines and treatment regimens can lead to treatment
burden. This includes the time and effort taken to manage
medicines, attending clinic appointments, laboratory tests,
lifestyle changes and self-monitoring. A higher number of
co-morbidities can lead to higher requirements to main-
tain the treatment of each condition, thus augmenting the
treatment burden.

Despite the advances in HIV care, older PLWH are still
facing stigmatisation not only for their serostatus but also
due to ageism. In addition, race, gender identity, and sexual
orientation have also been reported to cause stigmatisation
[37, 64, 95, 96]. This has led to an increase in mental bur-
den, decrease in mental wellbeing, and lower engagement
in care [26, 64]. Stigma can create barriers to accessing care
services and subsequently lower adherence in older PLWH
[34, 37, 43, 66]. Moreover, previous mistreatment and

stigmatisation from healthcare professionals and the antici-
pation of future instances can cause disengagement from
care [64]. Other examples of stigma experienced include
stigma due to misinformation, physical appearance, discrim-
ination, and compounded stigma [66, 71, 78, 92].

The need for social support was a common theme across
the studies reviewed. Lower levels of social support have
been seen in older PLWH compared to younger PLWH [69].
Several studies have reported an association between social
support and adherence to medicines [41, 45, 80, 85]. Social
support has also proven critical for PLWH with substance
use disorders to help them avoid treatment interruption [97].
Low social support has been observed among older PLWH
who have a higher prevalence of psychiatric illness and
psychosocial stressors [80]. Older HIV-positive individuals
have expressed a need for more support services focusing
on mental health, stigma and isolation [27, 34]. Targeting
vulnerable individuals and providing this support could help
to prevent negative health outcomes in this population. Cur-
rent peer support groups for PLWH of all ages have left
older HIV-positive adults feeling out of place and wanting
age-specific groups [34, 96]. Social support among older
PLWH is of particular interest within the UK as in 2017 it
was reported that 82% of this population experienced mod-
erate to high levels of loneliness [107]. Understanding the
role of stigma and resilience is vital, since these factors may
contribute to mental health co-morbidities and the addition
of further medicines in older PLWH.

The fragmentation of services for PLWH is particularly
of concern, due to difficulties involved in travelling between
care facilities, time taken for visits, and finances [27, 30, 34,
35, 48, 56]. Older PLWH have expressed concerns of missed
diagnoses of co-morbidities as they age due to fragmentation
of care [27]. They have also suggested a need for specific
care programmes tailored to their requirements. Studies have
shown the effectiveness of integrated HIV care, with patients
being three times more likely to be virally suppressed than
clinics with HIV services alone [30]. Therefore, providing
integrated care for the management and treatment of co-
morbid conditions is vital for long-term care in this popula-
tion [30, 34, 55, 56].

4.1 Implications for Research and Practice

The medicines optimisation interventions in the studies
reviewed targeted medicine reviews, adherence, and physi-
cal and psychological self-management methods. Five
interventions were technology based, requiring a mobile
phone and/or internet accessibility. The interventions were
well received by most of the participants, showing the
desire and usability of medicines optimisation interven-
tions among this population. The reported interventions
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exhibited positive outcomes in adherence among partici-
pants. For instance, SteadyRX, a Smartphone app, utilis-
ing daily SMS reminders, monetary incentives for adher-
ence, and adherence-related documents reported increases
in participant adherence [98]. Similarly, another mobile
intervention app, Rango, providing daily reminders, access
to social services referrals, and facilitating social support,
demonstrated increases in suppressed viral loads among par-
ticipants post-intervention [53]. Participants in one study
using acceptance-based behaviour therapy to increase adher-
ence found it helpful and perceived it as less judgemental
than traditional adherence interventions [87]. In addition,
increases in adherence were reported in participants using
mVIP, a self-management app [99, 100]. The web-based
app ThE CARE showed small improvements in treatment
confidence and internal motivation for adherence among
participants through modules to increase physical and psy-
chosocial functioning with a social support aspect; however,
the difference was not significant. Medicine reviews/recon-
ciliations and a MOR toolkit to reduce PIP and PDDIs were
effective among intervention studies, with an average of two
medicines being discontinued per patient in one study [38],
and significantly more MRPs being identified in intervention
groups compared to the control (p = 0.001) in another study
[101]. However, the majority of the key issues of concern
for older PLWH regarding their medicines, as identified in
this review, were not reflected in the few studies with inter-
ventions. The need for social support and its importance
was highlighted in the studies included as a fundamental
medicines optimisation intervention. The lack of medicines
optimisation interventions targeted specifically for older
PLWH reinforces the need for further research exploring
these key issues within this population, utilising a variety of
qualitative and quantitative methods. This would then inform
subsequent work for the design, implementation, and evalua-
tion of medicines optimisation interventions in older PLWH
with the intention to improve patient health outcomes.

4.2 Study Limitations

Many of the studies included in our review had a small sam-
ple size. The adherence interventions reported in the studies
reviewed focus on adherence of ART and have not consid-
ered concomitant medicine, which is prevalent in the older
HIV population. A majority of the studies include people
who have been living with HIV for many years and there-
fore the data may not be generalisable to newly diagnosed
PLWH 50 years of age and over. Although searches of mul-
tiple databases and grey literature were conducted, it may
be possible for some relevant papers to have been missed in
this review.
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5 Conclusion

This systematic review synthesised available data on the
priority issues and concerns of older PLWH about their
medicines, and the type and effectiveness of interventions
developed to tackle optimising their medicines. Our find-
ings provide evidence that the ageing HIV population are
at high risk for co-morbidity, polypharmacy, drug interac-
tions, adverse drug reactions, medicine burden, treatment
burden and stigma. Mental health and social support have
been identified as important factors that need attention to
improve patient health-related outcomes. Moreover, the
fragmentation of care diminishes the relationship between
the patient and healthcare providers, creating several bar-
riers and issues for the ageing HIV population. The inter-
ventions identified in this review, although sparse, show
the potential for medicines optimisation to improve patient
health-related outcomes in the ageing HIV population.
The use of acceptance-based therapy, SMS reminders and
apps for medicines optimisation interventions has high
potential; however, the usability and acceptability need
to be investigated further in older PLWH. There is a need
for further medicines optimisation interventions and the
involvement of targeted support groups in the ageing HIV
population.
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