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Dedication

With fond memories of Maria Simmons, 1946-2017. An ethusiastic member of the Rotherhithe group.

The actual thing of singing, I've always loved
singing... | do that at home yeah. | hum and sing.
And in the car | put tapes in, I've got CDs, and my
husband said: ‘You've started singing much more
different things now.” Because if | hear them here
I look for them on CD and do them. | really thinkit
has made a difference to my breathing.

The atmosphere has been so welcoming. Everybody
helps everybody else, you know? And nobody is...
top or bottom, and... | suppose that I've noticed
people do small things for me that I'm not meant

to notice, but | also do small things for other peopé
here. Like a group of friends. Because any time |Ise
them shopping they go: ‘Oh hello, see you Tuesday"
And when you get to seventy, it's amazing to make
even one new friend. But from this group | would
say if it finished | would take away maybe two or
three really good friends from it anyway.”
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Summary

Introduction

Over the last eight years there has been a growth afiterest in the potential value of participation in snging
groups for people with chronic obstructive pulmonarydisease (CODP) and other respiratory illnesses. This
shown by the increasing number of singing for breathinggroups established across the UK over this period.
The British Lung Foundation have taken a leading role promoting this activity through their ‘Singing for Lung
Health’ programme.

A limited number of small-scale research studies have assed the benefits of singing for people with COPD
and other lung conditions. These include three randoraed controlled trials, one in Brazil, and two conducted
at the Royal Brompton Hospital in London. Further studs have been carried out in Canada, New Zealand,
the UK and the USA. There is limited evidence thanging improves lung function and exercise capacity, ldu
qualitative feedback from participants has been higly positive. Testimonies point to singing having sulbantial
subjective benefits for physical, psychological and sial wellbeing, and in enabling people with COPD to beér
manage their lung condition.

The current study in Lambeth and Southwark, South Inolon, was based on earlier research conducted in East
Kent, UK. Morrison et al. (2013) established and eugted a network of six community singing groups for
people with COPD which ran over the course of ten nmahs. Seventy-two people with COPD were followed up
over this time and assessed using validated questionnair@gth St. George’s Respiratory Questionnaire (SGRQ)
as the primary outcome measure. Spirometry was alssed to assess lung function. Significant improvemes
were found on the total and impact scores from the SGR, and participants also improved in their lung functio.

Project and evaluation

The aim of the current study was to further test theeasibility of setting up a network of community singing
groups for people with COPD to run over the course den months from end of September 2015 to end of July
2016. Recruitment took place over the period April-Sgember 2015. The study involved two cohorts, asseed
in September 2015 and January 2016. The two groups gre comparable on all baseline measures, and were
combined for the purpose of the evaluation. A total of60 participants with breathing difficulties were recruited
into the study.

Assessment included a battery of validated questionnagewith the SGRQ as the primary outcome measure.
Questions were also included on use of health and s@d care services and medication, including the use of
inhalers. Participants underwent a comprehensive ssssment to measure lung function. The principal meages
were the amount of air expelled forcibly from the lungsn one second (FEY, the total volume of air forcibly
expelled from the lungs (FVC), and distance walked irxshinutes — the Six-Minute Walk Test (6MWT).

Singing groups met weekly over the course of the pregt in four venues, led by two experienced and skilled
facilitators. Three groups started in late Septemberérly October 2015 and ran for 38-40 sessions and a fotir
group, commenced in January 2016, and ran for 25 segsis.

At follow-up, 44 participants completed the questionraires again and 42 completed the lung and exercise
assessments (attrition rate 27-30% due to health ssies and family commitments). In addition, 37 partigants
took part in a structured interview in April/May 2016 b gather feedback on their experiences of the singing
groups and their perceptions of any benefits gained. Aarage level of attendance was 26 sessions, with
approximately 82% participants attending at least 20 sessignFilming and photography was also used
throughout to provide a documentary record of the prgect, and the final film giving an account of the whole
project is included with this report.

Singing for Better Breathing



Among the participants followed-up, 31 were shown tohave COPD from the lung function tests at baseline &~/
FVC <0.7) - six mild, 15 moderate, nine severe, and @wery severe. Findings for the total sample and for dise
with COPD are presented, but particular attention igiven to the changes seen for participants with Cap

Findings
The principal quantitative findings for the COPD groupvere as follows:

T A significant improvement on the SGRQ symptom scale

¥ Participants with COPD reported ‘fewer bad days’ andiore good days’
T No change on FEV

T Asmall but statistically significant decline in FVC

T A small but statistically significant increase in FE¥VC

¥ No change in distance walked on the 6MWT

T No change in breathlessness after the 6MWT

T No change in reported health service use

The accounts provided in the interviews were consettly and highly positive. Participants claimed thategular
singing helped them in managing their respiratory sympmms, and reported improvements in mental wellbeing,
attributing this to the singing group. Social benefitswere also described, extending to participants meetg outside
of the singing sessions, and group members providing ea other with support and advice.

Reflections

Our study shows that COPD patients who took part isinging groups experienced a reduction in symptoms, as
measured by the St. George’s Respiratory QuestionmairDetailed structured interviews also revealed a widange
of physical, psychological and social benefits, whiclogether substantially improved the wellbeing of partigants.
In addition, lung function and functional exercise capaity was maintained throughout the course of the 6 — 10
month singing intervention.

The findings add to the previous body of research irupporting the value of regular singing for people with ®PD,
and other respiratory conditions. We agree with theconclusions reached in a recent systematic review (Lisyw
et al., 2016) that further, larger-scale controlled tials are needed to establish benefits and address a genof
outstanding questions on effective delivery.

Confounding factors of weather and background air pollutim may have had some impact on the participants in
this study. Such factors can only be controlled forrough multi-centre trials in which an interventionis run over
a wide geographical area including inner-city and rurablcations.

Our experience of difficulties with recruitment indiates the need for greater resources, time and effort tensure
sufficient numbers for any future studies on singindor people with lung disease.

Findings from the Lambeth and Southwark Singing and GED Project
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Introduction

Chronic obstructive pulmonary disease (COPD) isambrella term for of a number of specific airway conditims

including bronchitis and emphysema. Diagnosis reliesya combination of history, physical examination and

spirometry (GOLD, 2017). Post-bronchodilator spironty FEV/FVC <0.70 confirms the presence of persistent

airflow limitation and thus a diagnosis of COPD with fougrades of severity. GOLD (2017) gives cut off pdmfor

mild, moderate, severe and very severe COPD as followdild — FEV SUHGLFWHG PRGHUDRWH 2
SUHGLFWHG VHY HU+b0%; very séy&e - FEN 30% predicted.

Dyspnoea (breathlessness) is a central symptom and nragause of disability and anxiety associated with the diase
(GOLD, 2017). COPD is associated with other serioussdith conditions including cardiovascular disease, @oporosis
and depression (Fletcher et al 2010). As Jones (200®)tes, COPD is characterised by ‘a spiral of declinds COPD
progresses, patients fail to exercise, feel depresseddsexperience low self-esteem.’

Smoking tobacco is the main risk factor for COPD, buttber environmental factors, such as exposure to smoke
or dust in different occupations and atmospheric polltion may be important determinants. Genetic and
developmental factors may also raise the risk of indduals developing COPD. Generally COPD is progressver
time, especially if individuals continue to smoke orantinue to be affected by environmental factors, butindividuals
may periodically experience episodes of acute wordag of respiratory symptoms or exacerbations, commowlidue
to infections, or periods of stress.

COPD is a widely prevalent chronic illness throughotiie world, and represents a major public health challeng
internationally. GOLD (2017) states that COPD isrcently the fourth leading cause of death in the wortl but is
expected to be the third leading cause of death by 2020In 2012, at least three million people are estimatedo have
died of COPD, and the COPD burden internationally willdrease in the coming decades due to continued exposeir
to COPD risk factors and increased life expectancy.

Currently, in the UK, 1.2 million people are estimatetb have a diagnosis of COPD (BLF, 2016) which make®PD
the second most common lung disease after asthma. Appkimately two percent of the British population is ling
with COPD and prevalence increased by nine percent keten 2008 and 2012. Under-diagnosis of COPD is a
problem, and it has been estimated that up to two-thiids of people COPD have not been diagnosed. Currently
115,000 people are newly diagnosed annually.

COPD is the second biggest cause of death in the UKith approximately 30,000 deaths due to the conditon every
year (BLF, 2016).

COPD makes a big impact on hospital services, and acotgiannually for over 140,000 hospital admissions and
over a million bed days across the UK. This is 1.7%alf hospital admissions and bed days. Exacerbation GOPD
is the second most common cause of emergency admiss®to hospitals in the UK and one of the most expermse
conditions treated by the NHS (BLF 2007). The dirembdst of COPD to the UK National Health Service hiasen
estimated at £810-930 million per year and these costs arexpected to rise (DH, 2010). Although COPD mainly
affects people beyond retirement age, it is estimatkthat 24 million working days are lost each year in théJK due
to COPD (BTS, 2002).

Since smoking remains the primary cause of COPD, smmakcessation is the intervention with the greatestapacity
to influence the natural history of the disease (G, 2017). COPD is not curable, however progress mbag

slowed down and symptoms reduced through pharmacologial management using a stepped approach to inhaled
therapies (bronchodilators, steroids and combinatiotherapies), based on the severity of the disease (D2010). In
addition, pulmonary rehabilitation can significantlyimprove exercise capacity, dyspnoea and psychologicatMaeing
and a minimum of 12 supervised sessions is recommend®&dth patients being encouraged to continue exercise
beyond the programme (BTS 2013).

New, innovative initiatives are also needed to help pple with COPD engage in physical and social activity in
order to support independence and quality of life. Reently, there has been some interest in the value ainging
in promoting wellbeing, including its ability to improve breathing. Currently this is an under-researchedthough
growing field, and has mixed findings. Although survey$fiave shown that choral singers believe that singing
improves their breathing and enhances lung function (Gtiand Hancox, 2001; Clift et al, 2009), direct assesnent

Singing for Better Breathing



Dulwich group having fun, 2015

of lung function in professional singers compared withwind and percussion players, has failed to show
differences in spirometric parameters (Clift et a009). Recent reviews, published after the planning of
the Lambeth and Southwark project, discuss the growq literature on singing and lung disease (Gick and
Nicol, 2016; Daykin et al., 2016; Lewis et al., 202). A Cochrane review on singing and COPD is in prog®
(McNamara et al., 2016).

Singing and COPD: a review of the evidence

Quantitative evidence

There is growing evidence that group singing may be lmeficial for people with chronic respiratory diseas@i
helping to raise awareness of breathing patterns, extel the out-breath, reduce breathlessness, and improve
quality of life and social and psychological wellbeing. Téhfindings from the current literature are reviewed hie.

It is important to note, before considering these atdies, that all available research to date involves stha
numbers of participants. The numbers involved insging groups and assessed are: Engen (2005) - seven;
Bonilha et al. (2009) - 15; Lord et al. (2010) — 15; Lal et al. (2012) — 13; Goodridge et al. (2013) — 14;
Morrison et al. (2013) — 72; McNaughton et al. (2017)- 23, and BLF (2017) — 80. In the McNaughton et

al. and BLF studies, the samples were composed maiolypeople with COPD, but some participants were
affected by other lung conditions. In total, therefore in the entire singing for breathing research literatug,
the number of participants is no greater than 239, anl 152 of these (over 60%) are accounted for by the
Morrison et al. and BLF studies — both of which werancontrolled.

A further factor to take into account is that every sidy employs a different set of measures to evaluatbe
effects of the singing interventions (which also varin length, frequency, approach and content). As aesult,
synthesis of findings across these studies is probtatic to say the least. Systematic reviews of thigerature
published recently, also highlight the limitations of he existing evidence base for singing as an interveoit to
support people with COPD and other respiratory iliness (Gick and Nicol, 2016; Lewis et al., 2016).

Findings from the Lambeth and Southwark Singing and C@D Project
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Engen (2005)

Engen (2005) recruited participants from a gerontolog clinic and pulmonary rehabilitation clinic who had

a diagnosis of emphysema and were willing to participate iat least 10 out of 12 group singing lessons.
Twelve people participated but only seven completedhe programme. Participants met in small groups
twice a week for six weeks. Sessions lasted three-qteas of an hour and consisted of warm-up exercises
and choral singing and speaking. None of the physicaldalth and quality of life measures employed showed
improvements over the six weeks of the study, but nasures of breath control and voice intensity both
improved significantly. In addition, breathing mode tanged from being ‘predominantly clavicular to 100%
diaphragmatic that was maintained in all but one subjectwo weeks after the treatment sessions ended.’

Bonilha at al. (2009)

Bonilha et al. (2009) reported a small randomised controltétrial in Brazil assessing the impact of singing
groups on lung function and quality of life among patierts diagnosed with COPD. This study randomised
43 patients to a programme of singing or handcraft clases. Fifteen participants in each group completed
24 sessions. A wide range of lung function and healtlstatus measures were employed, but with little
evidence of difference between the singing group andantrols. However, while the control group showed
a clear decline in maximal expiratory pressure, the gip involved in singing showed a small improvement,
and the difference was statistically significant. Bb groups showed increased health status scores ongh
St. George’s Respiratory Questionnaire (SGRQ) akdatup, but with no statistically significant difference
between the groups.

Lord et al. (2010, 2012)

Two small trials examining the effects of singing lessarfor patients with COPD have been completed at
the Royal Brompton Hospital, London (Lord et al, 201®012). In the first study thirty-six COPD patiest
were randomised to either 12 one-hour sessions of siigg lessons over six weeks, or usual care. In addition
to group sessions, the singing group participants weralso offered a CD with exercises to practice at
home. Following attrition, 15 patients in the singirg group were compared with 13 controls. Significant
improvements were found for participants in the singig group in levels of anxiety assessed by the Hospital
Anxiety and Depression Scale (HADS), and the physwainponent score of the SF-36. Breath hold time
increased more in the control group than the singing goup. No differences were found between the
groups for ‘single breath counting’, Incremental Shutle Walking Test (ISWT) scores or recovery time
following ISWT.

In the second study, thirty-three participants wereandomised to either 16 one-hour sessions of singing
over eight weeks (again with a practice CD), or to a filmvatching and discussion group which met once a
week over eight weeks. The frequency of meetingséstually a confounding factor in this study. Following
attrition, 13 in the singing group were compared with 11 controls. Significant benefits associated with
singing were again found for the physical component scoref the SF-36, confirming the findings from the
earlier study, but no differences were found on the HRS anxiety or depression scales. Both singing and
the film condition appeared to have positive effect®n the mental health component of SF-36, but the
difference was not significant. No differences wer found, however, on measures of breathing control,
exercise capacity or daily physical activity.

Goodridge et al. (2013)

A feasibility study conducted in Canada explored whethergup singing can have a positive therapeutic
effect for people with COPD when used as an adjunctiteeatment in association with pulmonary
rehabilitation (Goodridge, et al., 2013). Twenty-eighpatients following a rehabilitation programme

agreed to participate in a non-randomised trial. Fouden patients were willing to join a singing group
following their regular rehabilitation session, for one har a week over eight weeks and seven agreed to act
as a control group. After attrition, 14 patients in the singing group were compared with 5 controls. No
significant improvements were found for the singing goup on the SGRQ and exercise capacity as assessed
by the Six-Minute Walk Test. Nevertheless, as withe Royal Brompton studies, singers enthusiastically
endorsed the value of the programme and felt that reglar singing had helped to improve their breathing.

Singing for Better Breathing



Morrison et al. (2013)

Morrison et al. (2013) recruited a sample of 106 peofe with COPD who took part in one of six communitysinging
groups set up in East Kent over ten months (Morrisoat al, 2013; Skingley et al, 2014). Groups were ab open to
spouses, partners or family carers. A total of 72 padipants remained in the study until follow-up. Standadised
measures of breathlessness and health (the St. GeeigjRespiratory Questionnaire (SGRQ), MRC breathlessn
scale, EQ-5D and York SF-12) were administered at blise, mid-point and end of study, and spirometry to asess
lung function at baseline and study end. Participantsere also invited to provide feedback in written cooments
on the questionnaires at these three data collectiongints. Health-related quality of life assessed by SGRQ
showed a significant 3.3 point change in the directio of health improvement. Improvements were also foud in
FEWA, FVC and FVC%. Such changes have not been foundther studies on singing and COPD, however, and
may have emerged given the more extended interventiorPart of the rationale for the current project inLambeth
and Southwark, was to test the repeatability of the spometry findings in the Kent study.

McNaughton et al. (2017)

McNaughton et al. (2017) report a feasibility single gvup cohort study in New Zealand along similar lines to
that undertaken by Morrison et al. (2013), particudirly in evaluating a programme of singing over the couge of
one year. Twenty-eight patients with chronic lung &ease, who had completed pulmonary rehabilitation, we
enrolled in the study but five dropped out fairly quicky leaving 23 participants. Of these, 21 were foundo meet
the GOLD criterion for COPD.

Participants joined one community-based singing group tich met for one hour each week throughout the study
period, with 45 minutes devoted to warm up exercisessinging and cooling down. The final 15 minutes were

for socialising. Recordings of songs were provided so geipants could practice at home, and over the year th
singing group was involved in six public performancesAn important confounding factor in this study, howeer, is
that members of the singing group continued to engage m weekly exercise classes, in addition to weekly ging.

Participants were assessed at baseline, after four miistand then again after one year. Measures included:
pulmonary function tests, the Clinical COPD Questioaite (CAP), the Hospital Anxiety and Depression Scale
(HADS) and the Six-Minute Walk Test (6BMWT).

No change was found after four months and one year on te HADS total score (the primary outcome measure).
However, a significant reduction was found for the HAB anxiety score after one year, replicating the findingom
the Lord et al., 2010 study. In addition, participans were also able to walk further in six minutes atour months
(a mean increase of 28 metres) with a further improveent after one year (a mean further increase of 49 mets.
No significant improvement nor deterioration was found for the FE\ and FVC measures over four months or a
year. This points to relative stability over the perdl of the study despite the general natural history oflecline
expected with COPD. However, significant reductiongere found in total lung capacity and residual volumes
after four months but not a year. The authors do not &ach substantive significance to these findings, gigesting
that the significant reduction in residual volume mg simply be a type 1 error.

The authors conclude that their findings support the éasibility of long-term participation in a community snging
group for adults with COPD who have completed pulmonay rehabilitation. Given that participants were reguldy
engaged in singing and exercise classes, however, itlifficult to determine whether the changes observed wre
due to singing or exercise or both.

British Lung Foundation (2017)

The British Lung Foundation (BLF) have been at ttdfront of promoting the value of ‘singing for lung health’
and supported the development of singing groups for peple with lung disease throughout the UK during 2015-
2016, while the current study was underway. Their reent report (BLF, 2016) describes this programme drihe
training provided, and presents a quantitative and qualétive evaluation of participant outcomes from takig part
in singing groups. Participants experienced a rangd diagnosed lung conditions, with the majority affected by
COPD. Approximately half the patients had previoysattended an exercise class or Pulmonary Rehabilitatitm
help improve their condition.

Findings from the Lambeth and Southwark Singing and GED Project
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A number of validated questionnaires were used to assephysical, psychological and general wellbeing
outcomes in participants in newly established groupsyith the measures administered at baseline and three
and six months later. Data from the three-month follav-up are reported from a sample of 80 participants. Te
measures employed were: COPD Assessment Test (CROrpQoL five dimensions visual analogue health rating
scale (EQ-5D), Medical Research Council Dyspnoea S¢dR(), Patient Activation Measure (PAM) and the
General Anxiety Disorder scale (GAD-7)

Statistically significant improvements were found fothe CAT, EQ-5D health rating scale and GAD-7. Theange
in CAT is of particular importance as the size of thchange approached a clinically important improvemerdaf
two points on the scale. The observed improvemenhianxiety is also of interest as it corresponds tthanges
seen in anxiety on the Hospital Anxiety and Depressi&cale (HADS) in the Lord et al. (2010) study.

Qualitative evidence

Most studies reviewed above have reported some qualttee evidence on the effects of singing for people
with COPD.

Lord et al. (2010)

Lord et al. (2010) interviewed eight patients who tod part in the singing groups. Everyone described the
experience in positive terms with no negative effestand with positive benefits for physical and general
wellbeing.

Positive physical effects related to the breathing traing involved in singing, which brought a feeling
of awareness and control. Participants found that tts helped their breathing and eased symptoms of
breathlessness:

It has made my life easier; | would have liked this whel was first diagnosed
| increased my out breath from 4 to 14 counts
| started breathing much better, from the stomach

The exercises, thinking about breathing and relaxinghen | have (breathing) problems....this has
been very useful

| always felt better afterwards physically

Positive effects on lifestyle and functional ability weralso described:

| have better posture now
Walking better, | go out more when it's not cold

Now things are less of a chore, housework is no longex struggle

Benefits for mood and a sense of pleasure were also refted:

It was very enjoyable
It opened up a new lease of life

Emotionally...during singing it lifts you. | feel a top on the world. | also feel like that the day after
It makes COPD a lot easier to live with

Its uplifting to sing... this diagnosis is gloomy sate psychological effect of the group is good

Singing for Better Breathing



Dulwich group in action, 2015

A further important theme was the sense of feeling parbf a community and gaining social support from the group:

Nice to have human contact, we achieved something todker in the group
| enjoyed the social contact it was great fun

In six weeks we gelled as a group

It felt good to be part of a team

Finally, a sense of achievement and greater efficacyasreported, which participants appeared to carry o their life
outside the group. Participants continued to sing sngs and perform the exercises taught in the group, supprted
by song sheets and a CD provided:

| do the exercises from the CD 2-3 times a week. | atooking for a local choir

| will keep it up; it's more enjoyable than other kirds of exercise

Findings from the Lambeth and Southwark Singing and C@D Project
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Lord et al. (2012)

Lord et al. (2012) interviewed five singers in the send study and report substantially similar findings fronthe
earlier project. All participants in the singing grougreported positive physical benefits, particularly a gater
awareness of their breathing and improved sense of coril:

Helped my fitness... using the breathing technique in ta gym and everyday life
Have more control over my breathing... know how to use my keath more
Learnt something about breathing through the singiig group and about pacing

In addition, the singing participants felt improvemerts to their general wellbeing and mood, reporting feelings
of pleasure:

Helped with my mood
Depressing being in all the time... group got me out othe house
Positive impact on my mood

Being part of the singing group also created a sense afocial support and community, and members learned
from one another:

Being around others with COPD prepares me for the fute... helps me to learn more about my illness
Others understood what | was saying about my chest.gave me tips to talk with my doctor about

Meeting other people with similar illness helped... fellike everyone understood me... didn't look
down on me like at the gym

Finally, the theme of achievement, self-efficacy drlearning new skills emerged again as in the 2010 study:

Hadn't felt like going out before course due to breathng problems... now feel | can overcome anything
Want to build singing into daily routine... helps me toovercome difficulties
Had forgotten how much | enjoyed singing

Lord et al. (2012) sum up their findings from discussias with participants:

The findings highlight how enjoyable the participantdound the singing group. As well as providing
social support, participants felt that the group had hal lasting positive physical effects in terms of their
breathing techniques. All the participants were keena continue to use what they had learned within
the group. Participants felt they had achieved sombing both personally and physically. Lord et al.
(2012) p.5

Skingley et al. (2014)

Skingley et al. (2014) present an analysis of wrégh comments from participants in the East Kent stugon their
experiences of singing, which also testify to impnements in breathing and personal and social wellbeing.

Comments were received from 97 individuals (out ofte total sample of 106) over the course of the proje; with
66 comments at baseline, 77 at mid-study follow-up an 73 at final follow-up (total number of comments 216).

Presentation of findings based on these comments wer@ganised under the following four broad categories:
breathing, physical health, psychological health andogial wellbeing.

Most participants stated that breathing had improved,and many individuals were able to identify particule
mechanisms through which these were achieved. Singj, participants suggested:

Singing for Better Breathing



T Promotes learning to breathe properly

T Improves posture

¥ Promotes relaxation

¥ Helps concentration/provides distraction
T Provides a good workout/more energy
¥ Opens lungs/increases lung capacity

T Makes physiotherapy easier

¥ Helps prevent panic/hyperventilation

A large number of comments also reported improvements physical health including comments related
to more positive energy levels, vocal capacity, molbylj physiotherapy being easier post-singing and general
physical health.

More common, however, were comments on improvement&n mental wellbeing. Ninety-one data extracts
alone referred to ‘enjoyment’ or a similar term, and a futher 18 to ‘fun.” More interesting than references
to enjoyment and fun, however, were statements thapoint to the process or mechanisms through which
psychological health was promoted by singing:

¥ Lifts spirits (feel uplifted, contributes to spiribal health)

T Promotes general psychological/mental/emotional @ibeing/feeling better/therapeutic
¥ Boosts confidence, provides sense of achievementdpride

T Provides a feel-good factor/adrenaline buzz

T Provides a purpose in life/freason to get out of thétouse/something to look forward to
T Helps relaxation

T Promotes a positive attitude/feeling upbeat/counterets feeling low

T Helps coping/dealing with illness

T Reduces anxiety and depression

T Encourages self-help

The social aspects of the singing groups were also valy mentioned, and comments were universally positive
in nature. The frequency of such comments exceeddlde number related to breathing and the content related
to a sense of friendship and support gained from meeting thers affected by COPD. The following comments
sum up the general feedback:

...the friendship, team spirit etc. is wonderful .. personally | have benefited from seeing friends,
which makes me feel cheery. (Female, age 62)

...as | am retired, the social “get together” has ben wonderful. (Male, age 77)

...group has become very friendly and we seem to becoing a “choir” under excellent guidance.
(Male, age 68)

COPD is socially isolating and the singing class fziswed me to share experiences about my
condition and pick up tips from others on how to cope. There’s always a welcoming comforting
atmosphere at singing, it's the one place | don't feelinusual or different from other folk and
you don't get comments or looks from those around ya if you experience discomfort as they
understand your condition and its limitations. (Ma, age 70)
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Skingley et al. (2014) conclude by considering theiesults in relation to the earlier Brompton studies:

The evidence from participant comments in our studgdds to the research base on singing for
breathing. Improvements in breathing, in physical hdth more generally and in mental wellbeing,
experienced by our sample as a result of singing, aseipported in the responses to interviews
conducted in the two studies by Lord et al. (2010, 2@2). In addition, the Lord studies also reported
social benefits and support from the group nature of tte intervention, adding credence to our findings.
Skingley et al. (2014) p.13)

McNaughton et al. (2016)

Recently, McNaughton et al. (2016) report on feedbdcfrom participants in their feasibility study on siging
and COPD.

Twelve participants (from a total of 23 in the proje¢) took part in interviews about their experiences fsinging
after being part of the group for between 6-9 months. In addition, the remaining 11 group members were
invited to participate in a focus group meeting about heir experiences.

Transcripts from the interviews and focus group wasubject to thematic analysis, and four major themes wer
identified:

1 Being in the ‘right space’

T Developing a sense of connection with others
T Experiencing shared purpose and growth

T Participation in meaningful physical activity

The authors suggest that these themes help to explathe high levels of engagement with the project among
participants and the self-reported health improvemers.

Many participants described the singing group as a safgace in which they could relax and enjoy themselves
rapidly overcoming any initial sense of anxiety or apphension:

| actually feel a sense of kind of relief but alsorlowing that | am in the right space... so when
I wentin | thought - | knew | was in the right space.. well it's like a space to go that's me and
| think that is really important for people to have aspace that's theirs. (Participant 1, interview)

The feeling of being at ease arose because participant&re with a group of people who had similar
experiences and they did not feel embarrassed about tliesymptoms such as shortness of breath, wheeziness,
or needing to cough:

You don't feel different, you don't feel... | don't feel self-conscious as if | got to pretend there’s
nothing wrong with me. I'm the same as everyone elsgParticipant 17, focus group)

Feelings of community and connection also developed andere summed up in the following way by one
participant:

| think the fun, | think the laughter here is really @od, and | think that the people, most of them,
are quite positive. Like, they've all got an illnessye’ve all got an iliness, and they're really positive
and the humour and that feeling of being positive abait illness. They're still getting out, still
exercising. It's actually good; it's encouragemerfor you to carry on... we encourage one another
to keep going. (Participant 6, interview)
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Participants also appreciated the opportunity to doemething creative. Learning new songs and words was
a challenge, and the group felt pride when they perfomed these pieces in public:

I'm also doing something that | would never have thoght in my life that | would do. Come here and
open my mouth and sing away. But also | know that tere is no judgement, | look around and know
that most people around here are a lot, lot worse off ttan you are. (Participant 19, focus group)

Finally, participation in the singing group required pysical activity. The singing exercises promoted att#on to
breathing and the muscles and postures used to controhe lungs. Choir participants were encouraged to stand
for part of each rehearsal, but could sit if uncomfotable. One participant reported that the singing exerses
made her breathe out much more than she normally wold do:

<RX VLQJ WKH ZRUGY DQG WKHQGLWR ¥ DQE WKDMWEWRHDB/K TRLWY D GH
and the next lot of words goes out and you actually art of seem to breath out a little bit further than

you probably should but then you get another big beath in and it actually sort of encourages your

lungs to do a lot more than they normally do. (Partipant 5, interview)

Furthermore, many participants reported that mood andverall wellbeing had also improved. They attributed
this to a combination of the psychological and physidaeffects of being part of the group. The participarts
reported how singing made them feel good, with one partcipant noting that singing allowed her to be in the
moment:

It does something to the mind... When you sing you canfeel sorry for yourself and you don’t think
of, of something else. For me when I sing it takes maway to a different level. (Participant 4, intereiw)

All participants reported perceived physical benefits. &y commented that their breathing felt easier the
day after singing, with singing helping some to cleargutum. The participants reported that their breathiry
continued to improve throughout the year:

I mean | can come here at times out of breath, and ten | can go home after the group and
I'm feeling great. (Participant 16, focus group)

My exercise is getting a little bit better. Before lauldn’'t even walk down to the gate without
puffing too much, now | can walk down the street. (Paticipant 11, interview)

For some, these improvements translated into better excise tolerance. Many were significantly tired afte
the singing sessions and the following day, but repodd being happy with this trade-off. One participant
was surprised that he had no hospital admissions durgnthe year compared with frequent admissions in
previous years.

In concluding, the authors offer some thought-provokirg reflections on the implications of their findings for
the treatment of people with COPD:

Considering how relatively ineffective current pharn@logical treatments are for COPD, we should
consider safe, sustainable, patient-centred communitpterventions that might improve wellbeing

and sustain the benefits of pulmonary rehabilitation. Iterventions such as singing groups can provide
more support in a community where otherwise patientsvith long-term conditions like COPD can feel
abandoned. The results from this study provide infenation about singing interventions that can inform
future clinical trials. Of particular interest is thgossibility of using singing interventions as a way of
engaging with people who otherwise decline to particigte in traditional pulmonary rehabilitation
programmes when it is offered to them. McNaughton, & al. (2016), p.6
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British Lung Foundation (2017)

As part of the evaluation of the BLF Singing programe qualitative feedback was gathered from participantthree
months into the programme. The report is not expliit on the number of individuals providing feedback, #hough
the quantitative section of the report indicates tkat 80 completed questionnaires were gathered at three wnths.
The main themes emerging were:

T Increased understanding of breathing techniques to raate breathlessness and maintain optimal lung function

T Increased awareness of the benefits of singing for lgnhealth and self-management

T Increased capacity for creative self-expression, ieased self-confidence and quality of life, and reduced
feelings of stress and anxiety

T Increased accessibility to services which are open amproachable

The following selection of comments from participantsllustrate these themes, which clearly overlap witthe range
of comments reported in previous research:

| can’t wait for the next session, it's made such aifference to my breathing and reduced use of
blue inhaler substantially

It has transformed my life. The breathing and relaxin techniques | use for singing | now use as
preparation for any physical activity

Walking, especially uphill, is much easier for me ma | can walk further and for longer with little
reliance on my inhaler now

It has lifted my depression and helped me be able toaenmunicate with people

| was on anti-depressants, but | am now feeling muckhetter and my GP is slowly stopping the
dosage. | even wake up in the morning with a song inmy head and ready to sing

My confidence in taking part in a group activity isnuch improved — especially as in life pre-sarcoidosis
| was very poor on this as well

The social effect, making friends with other people iad the singing activities themselves — therapy
that doesn't feel like therapy — rather a creative pastime

Systematic reviews on singing and breathing

As noted above, two recent systematic reviews congdthe evidence on the value of singing for respiratgrillness.

Gick and Nicol (2016) consider studies on COPD and othespiratory conditions, and reach the following balaned
conclusion, highlighting the wellbeing and social benefi from singing:

Most studies do not show improvements in respiratoryiealth but instead in quality of life or well-being, which
have positive immediate impact and might further affetrespiratory health over time. Selection bias may be
present in some studies as a result of recruitmentrpcesses, or attrition from singing and control conditins
due to low belief in singing or high motivation to sing, respectively. Nonetheless, engaging in

an enjoyable activity with others that may benefitvellbeing might be useful for some people suffering fran
respiratory illness, especially if they are isolatedel to their iliness. Gick and Nicol (2016), p.732.

Lewis et al. (2016) provide a detailed and critical reweof the existing literature on singing for lung health,and
identify, in particular, substantial sources of bias #t inevitably operate in studies and trials that canot be effectively
blinded (participants know they are singing), and wher@articipants engage because they enjoy singing and belie
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that it may be beneficial. They conclude that furter, larger-scale and more robust studies are needed test

the therapeutic effects of singing, but acknowledgehat: ‘...there is considerable qualitative data to spport
participation in singing groups as a safe and potentiall valuable strategy for people with COPD.’ Lewis at. (2016),
p.5. Animportant contribution of this paper is that it offers a consensus statement on the conduct of singgfor
breathing groups and further research on singing for lunghealth. These guidelines should contribute to ensurin
consistency in quality of delivery and the developmemif a robust and cumulative body of knowledge.

Singing for COPD is also considered in the recent Whaftorks Wellbeing reviews on music, singing and wellbein
(Daykin, et al., 2016). Their assessment is thatrantly there is ‘initial’ evidence for singing as amtervention for
people with COPD: ‘...there may be an effect, whiclwve need to investigate further.’ (Daykin et al., 20&, p.1)

Singing for breathing groups across the UK

Details of a large number of singing groups for people vth breathing difficulties now operating across the Ukcan
be found online. Sites often include written testimmials and film material of groups in action, with partcipants
talking about their experiences of singing and the berfés gained. All of the themes documented through resarch
are commonly expressed on these sites and in the films

Sources particularly worthy of mention are Royal Brgoton and Harefield ‘Singing for Breathing’; the BritisH.ung
Foundation, ‘Singing for Lung Health' initiative, and tke ‘Singing4Breathing’ project in Northampton.

Details of websites and online films of singing for breating groups are given in Appendix 1.

Study aim and objectives

The aim of the Lambeth and Southwark Singing and COPDBdject (Singing for Better Breathing) was to establish
and evaluate the provision of singing groups for peo@ with COPD — with two groups in each borough, witha
total sample of at least 100 participants with COPDIn addition to patients with COPD, the groups wee open to
spouses, partners or family carers. The purpose wassentially to build upon the earlier East Kent study (Mdson,
et al. 2013) to assess the feasibility of a network afinging groups for people with COPD in a very differg urban
environment and evaluate outcomes.

Study objectives were:

T To create a network of four community singing groupdor patients with COPD in Lambeth and Southwark (and
carers if they wish) tailored to their socio-economiajemographic and ethnic characteristics, and healtheeds

T To assess the level of willingness among COPD patietutparticipate in weekly group singing and their
willingness and ability to maintain regular participation @er a period of one year

T To assess the effects of regular participation in gup singing on the wellbeing and health of COPD patients
using standard spirometry and physiological assessmeriiefore and after the singing programme
and validated self-report measures of health (the SGeorge’s Respiratory Questionnaire (SGRQ), the MRC
breathlessness scale and the EuroQoL five-dimensa@tale (EQ-5D)

T To assess usage of NHS and social services to protigebasis for an health economic evaluation of singg
for COPD

T To offer project participants the opportunity to teke part in larger singing workshops and performances
T To help sustain involvement in singing for patients wh COPD following the end of the project
T To assess the potential place of group singing activitwithin recommended care pathways for COPD, and

consult with local commissioners on the potential foisustaining and extending the provision of singing
groups dependent upon the outcomes of the evaluatin
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Guillermo and Shilpa leading the Rotherhithe group, 206

Project and Evaluation
Project timeline

Box 1 gives a timeline for the project, to provide amccount of what happened, when and where.

Once funding was confirmed, we started to consult wit people with COPD in Lambeth and Southwark, through
the Southwark Breathe Easy Group, Dulwich and SurrBpcks Health Centre, Rotherhithe. We identified vees and
dates for the planned singing groups so that printed ad filmed publicity material could be developed. Following
ethical approval, a formal launch event took place atte Royal Festival Hall and this was filmed. The proceds
recruitment began by contacting GP practices in theiainity of the venues with a request that they writeto all patients
on their COPD registers providing information abouthte study. Posters and leaflets to advertise the ezt were also
provided. Follow-up letters were sent on two occasigs. Support from practices was limited, however, ahonly six
practices (out of 44 contacted) sent out letters tgatients prior to groups commencing.

By early summer of 2015 it was clear that we would noteach our recruitment target of at least 100 partigpants
with COPD (25 per group), and further efforts were mad to recruit throughout the summer and autumn of 2015.
Baseline assessments took place in September 2015 floose wishing to take part in the study, by that pont, and
three singing groups commenced in late September/egrDctober (two in Southwark and one in Lambeth). Wh
continued recruitment, further baseline assessmentsk place in January 2016 and a second group was estaliisd
in Lambeth. Groups met until July 2016, when all paitipants were further assessed.

Groups had the opportunity to come together for combired performance events, starting with a showcase
appearance at a national conference on arts and healtivhich took place in February 2016 at the Royal Fegal

Hall. Subsequent performance events took place at. Shomas’ Hospital as part of the London Culture, ealth

and Wellbeing Week in June 2016. The evaluation wasucluded in September 2016 when the final follow-up
assessments took place. Southwark groups recommesttin autumn 2016 supported by funding from The Evening
Standard newspaper and the project continued to supporthe Lambeth groups while the analysis of project da
was undertaken and the final report and film was prepagd. An end of project celebration event took placet

St. Thomas’ Hospital in November 2016, at which theambined groups performed and preliminary feedback was
given to participants. The final report and film wasdunched at the Royal Festival Hall in June 2017.

Singing for Better Breathing



November 2014

November 2014 —
February 2015

February 2015
March 2015

April 2015

May 2015

June-July 2015

July 2015

July-August 2015

September 2015

End September —
early October 2015

January 2016

February 2016

April-May 2016

June 2016

July 2016

September 2016

November 2016

April 2017

June 2017

Box 1: Timeline for the project

Guy’s and St Thomas’ Charity approve funding and wotkegins on developing a detailed protocol for ethical
and R&D approval.

Initial contacts with Southwark Breathe Easy Groufnited Reform Church, Dulwich, and patient representaes at
Surrey Docks Surgery, Rotherhithe, to request asaige with the developing the project. Appointment d facilitators for
the singing groups and provision of training and guidarce for running groups. Setting up pilot groups in Dulwch and
Rotherhithe to involve people with breathing difficulies in developing recruitment material for the project

Submission of application for NHS ethical approval via pportionate review.

Ethical approval confirmed for the project.

Launch event for the project at the Royal Festival Habndon. Members of the small pilot groups attendtogether with
members of singing for breathing groups in London and knt to support the event. Filming of the event and goup
participants in Rotherhithe and Dulwich for an initi&film to aid publicity. Website for the project laurched.

Dover singing for breathing group members invited to theespiratory laboratory at the University of Kent Méway Campus
to participate in the proposed assessment process tefine procedures and check timing. Assessmenténfied to provide
information to potential participants in the study on what the assessments would involve.

Application for R&D approval and research passport$:our venues, days and times agreed with a start daterfgroups in
September. Ten to twelve surgeries within easy treling distance of each venue contacted and asked to sist by writing
to people with COPD on their registers, and make infmation available about the project. Participants rguired to refer
themselves by phoning an information line.

Second reminder letter to NHS surgeries and taster sessan four venues. A series of taster sessions orgsed so that
potential participants can learn more about the progct.

Recruitment is slow and it becomes clear that targetumbers for the study are unlikely to be reached. Fther efforts are
made with publicity through the summer and into the autumn, with advertising in the Southwark News and Larbeth
Weekender newspapers.

Third letter to NHS surgeries due to under-recruitmentFurther leafleting in Lambeth, and newspaper advesements.
Decision made to amend the protocol to undertake further recruitment in the autumn, for a second cohort withbaseline
assessment in January 2016. These participants wdexperience singing for six months weekly.

Newspaper advertising continues. Research Governance aasue confirmed. All research passports approved and lets
of access to NHS sites obtained. Additional taster ssens in September in four venues — decision not to pceed with
Morley College as a venue — three groups judged to beable. Baseline assessments take place.

Three groups commence: Rotherhithe, Dulwich, Strd@m — careful monitoring each week of attendance.
Groups run for ten months until end of July 2016. Cotinued efforts at further recruitment.

Second baseline assessment for further participants @ fourth group in Clapham established.

All of the groups are brought together for the first ciombined performance event at Southbank Centre as piof the Aesop
conference and showcase on arts and health for healttlecision makers. The event is filmed as part of the
on-going documentary record of the project.

Interviews conducted with participants to gather accants of their experiences and benefits gained. Intgrews transcribed
and content analysis undertaken.

All groups brought together for a second lunchtime perfemance event at St. Thomas’s Hospital as part of Ldan

Culture and Wellbeing week. The groups also perforim the evening as part of a reception for the All PartfParliamentary
Group for Arts, Health and Wellbeing organised by the Nianal Alliance for Arts, Health and Wellbeing.

This event was filmed.

Follow-up assessments of participants with lung fun@n and exercise assessments and questionnaire conta. One
assessment day is very hot with temperatures reanfyi33 Celsius, and most participants booked in on thatlay unable to
keep appointments

Southwark groups continue independently of Guy’s ath St. Thomas’ Charity funding, for one year with the gpport
of a grant from The Evening Standard, Dispossessed EurA further assessment day takes place but that toturns out to
be one of the hottest September days on record. Abut two participants manage to attend. Analysis ofproject data begins.

A final lunchtime performance event at St. Thomas's d$pital and an opportunity to feedback some of the findings

to participants and give details of the launch eventor the final report and film. Further filming takes phace.

The Lambeth groups, with the support of members othe Southwark groups, perform at a Lambeth CCG traing event on
3 November and make a considerable impression.

Filming session in Dulwich to create continuity foatge for the project documentary film.

Launch of final report and film at Southbank Centrewith members of the Singing for Better Breathing partipants, and
further singing for breathing groups from across the UK
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Guillermo leading the Dulwich group, 2015

Design and methods

The present study was planned as a further feasibilityusly to build upon the earlier East Kent project and testhe
repeatability of its findings (Morrison, et al., 2013) It had proved possible in the small town and rural seing of East
Kent to establish a network of singing groups for peop@ with COPD and some encouraging results were obtained
from the evaluation over a period of ten months. We vished to assess whether we could successfully set upiatar
network in a very different larger inner city urban ewironment. The formal aim and objectives of the studgre given
in the introduction above.

A prospective single cohort design was adopted with mnitoring at baseline and follow-up using objective and

subjective measures of health and wellbeing, includinthe St. George’s Respiratory Questionnaire (SGRQ}tze
primary outcome measure together with standardised spiroetry and exercise assessments as secondary measures.

Ethical and R&D approvals
The project proposal was subject to proportionate dtical review and approval granted by the Yorkshire & ThHéumber
— Leeds East NHS Ethics Committee on 17 March 2016ompliance with all internal Canterbury Christ Church eittal

procedures was confirmed and a risk assessment was lagtwith the university on 15 June 2015. Confirmatia of
NHS Research Governance was received from the Clinieddarch Network for South London on 9 September 2015.

Participants

We aimed to recruit a similar number of participants asiithe Kent study (i.e. 100 participants) to allow forfour
groups of approximately 25 members per group.

The following inclusion/exclusion criteria were spedil in the project protocol receiving ethical approval.

Singing for Better Breathing



Members of the Streatham group, 2015

Criteria for participation
Inclusion

T Patients on COPD registers in general practicedtie vicinity of chosen venues for singing groups nogéxcluded
by the criteria below

COPD confirmed by spirometry at baseline
MRC dyspnoea score (Fletcher et al, 1959; Bestalla11999; Stenton 2008) of at least 2 as assessed bhaseline

Physically mobile and able to travel to sessions inalendently or with the support of a carer

H +H+ +H+

Willing to commit to participating in singing groups over the whole period of the project and the planned
assessments (health and social commitments permitting

Exclusion

f Severe dementia or other cognitive or communication ptdems which would render consent problematic

T Severe co-morbidities which contra-indicate participain

Recruitment commenced following ethical approval. Theain strategy was to write to practice managers andite
lead GP at between 10-12 surgeries within 30 minutew/alking distance of the four venues identified for thesinging
groups. All surgeries received a supply of posters@fiyers for display in waiting rooms. Surgeries werdso asked
to send out a supplied letter and information sheet to pséients with COPD, inviting them to take part, and wee
offered a fee per letter sent out. Only six surgeriegyeeed to do this. By early July 2015, it was apparg that only
three groups were viable and that a further effort at ecruitment would be needed following baseline assessmén
and the start of the groups. Further requests were nie to surgeries to continue advertising the courseand the
project was advertised weekly over four weeks in Sowtlark News and Lambeth Weekender in July-August.
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Potential participants contacted the Sidney De Haan Resch Centre for Arts and Health to express their intest
in being part of the study. Contact details were take and an invitation given to attend a taster sessionAt
these, the project was explained in more detail and padipants had the opportunity to experience some
singing. They could then decide whether they wished t@in the group and be part of the project.

As of the beginning of September 2015, the numbers oparticipants were sufficient to allow three viable goups
to run from late September/early October 2015. A fouth smaller group began in January 2016.

Evaluation methods

The singing intervention was evaluated using a mixturef quantitative and qualitative methods. Objective lng
function and spirometry assessments were used to capt any measurable change associated with participati
in singing. Validated questionnaires were used to assesubjectively rated health status as SGRQ as thenary
outcome measure. Structured individual interviews werconduted to capture individuals’ experiences of &
singing groups. Details of service use were also gategl as a basis for a health economics assessment.

Participants had received a full information sheet witla letter confirming their appointment for baseline
assessment. On arrival, participants gave writtenformed consent to take part in the study.

Participants engaged in completing a full battery of quesnnaires and physical assessments at baseline
(September 2015 for the first cohort, and January 2016or the second) and then at the end of the singing
intervention (July 2016, with some additional assessent in September 2016 due to unusual weather conditias
in July as explained below). The assessment processktbetween 45-60 minutes.

In addition, the project was documented through photography and filming. The audio-visual documenting
served to provide a dynamic record of the developmertf the singing groups; the combined public
performances organised to showcase participants’ aghrements, and was invaluable in capturing personal
testimonials from participants.

Rotherhithe group in movement exercises, 2015
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Questionnaires

All questionnaires utilised in the study were designed faelf-completion, but trained staff were available to spport
participants in completing them. It was clearly exiained to participants that they had the right to leae blank any
specific questions they would prefer not to answer.

St George’s Respiratory Questionnaire (SGRQ)

St George’s Respiratory Questionnaire (SGRQ, 20083150 items with 76 weighted responses. It has good
discriminative and evaluative properties and is respsive to therapeutic trials. It was developed and vdited for
both asthma and COPD, although it has also been valitéd for other respiratory conditions. There is a larglterature
concerning the use of the questionnaire in many setigs, including norms for different populations.

It takes 8-15 minutes to complete and a scoring algotiim is available.

The SGRQ has three sub-scales:

¥ Symptoms — this component is concerned with the effet of respiratory symptoms, their frequency and sevigy
T Activity — concerned with activities that cause or arimited by breathlessness

T Impacts — covers a range of aspects concerned with sakfunctioning and psychological disturbances resulting
from airways disease

MRC Breathlessness Scale

The MRC Breathlessness Scale (Bestall, et al., 186nton, 2008) is a simple rating measure consistingf five
statements that represent the range of respiratorglifficulties from none (grade 1) to considerable inapacity (grade

5). The MRC scale does not provide a quantitative rasure of breathlessness, but rather is a numerical maae of the
disability associated with difficulties with breathing. The scale is widely used to describe patient gros@nd a score of
at least three is recommended as a criterion for refeal to pulmonary rehabilitation (Baxter et al. 2016).

EuroQoL 5-dimensions Scale (EQ5D)

Health utility was measured by the EQ5D (EuroQoL Grqui®90). This is a short, five-dimensional instrumenwith
three levels which allows the generation of quality-djusted life years (QALYs) (EuroQol Group, 1990: for fher details
see: http://www.eurogol.org/about-eg-5d). The fiveareas are: mobility, self-care, usual activities, pagfisgcomfort

and anxiety/depression. Respondents rate each dingon on a three point scale: no problems, some probims and
extreme problems. The profile of answers is conveddo an overall score ranging from 0 to 1, with higherscores
reflecting better health status. The EQ5D is widelysed in the economic evaluation of healthcare and recnmended
for cost-effectiveness analyses.

The Client Service Receipt Inventory

The project was evaluated from a health economics stdpoint and data gathered on costs associated with settimp

up and running the intervention and costs associated witthealth and social care service utilisation. A Client S#ge
Receipt Inventory was specifically designed for usethis study with its content informed by similar inventries used

in previous evaluations of singing interventions catucted by the De Haan Centre (Coulton et al. 2015).t4each
assessment point, participants were asked to provideformation on their health and use of services loakg back over
a period of six months.

Demographic and personal information

In addition, participants were asked to provide a rang of personal data including: age, sex, income, housg,
education and any health problems in addition to dificulties with breathing.

Physical measures, physiology and lung function
Participants were asked not to eat, nor drink tea or déee, during four hours prior to their appointment. In addition,

before any physical assessments took place, partiaifis were screened for any potential contra-indicationfor the
planned procedures. No participants were excludeddm the assessments following this screening.
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Participants were then measured for height and weight3ody Mass Index (BMI), blood pressures (systolic and
diastolic), and oxygen saturation. Oxygen saturatioassessments were undertaken as a precautionary measto
ensure that values were in the normal range. In adtion, basic spirometry parameters were assessed tdber with
exercise potential (Six-Minute Walk Test) and measuraghe level of breathlessness provoked by the exentti.

Maximal lung function

The measurement of maximal lung function was performa according to American Thoracic Society (ATS) and
European Respiratory Society (ERS) recommendatio8pirometry is a physiological test that measures oan
individual inhales and/or exhales volumes of air as arfction of time. The primary signal measured in spiroetry
may be volume (amount of air) or flow (speed of air).

Participants were invited to sit down on a chair and hal the spirometer (ML3500 MicroMedical, Cardinal Health
UK). Participants were fitted with a soft nose clip anihstructed to breathe in until they reach total lung cagmcity
and then immediately exhale through a filter mouthpieceonnected to the spirometer. They were asked to do th
with maximum possible effort, and to continue until their could expel no further air. During the test, the noselip
was used to prevent air escaping through the nose. THeaseline measurement was repeated until three attempts
were obtained that met the acceptance criteria of ATS @&hERS recommendations. The following flow-volume
measures were recorded:

T Forced Vital Capacity (FVC)

T Forced Expiratory Volume in one second (F&V

These measures were also expressed in terms of petege of predicted values. The ratio FENVC was calculated to
confirm COPD diagnosis (FENFVC < 0.70). Percentage of predicted value was also deed for this ratio.

Maximal mouth inspiratory pressure

Inspiratory muscle strength was assessed by measurihg maximal inspiratory pressure (MIP). MIP providas
reflection of the global strength of the inspiratorymuscles (Polkey et al. 1995).

The POWERBreathe K5 (POWERDbreathe International WK, was used to measure MIP. Participants were asked
seal their lips firmly around the mouthpiece attached tdhe device, exhale slowly to residual volume, and &m inhale
as quickly as possible until they reached total lung capity. The inhalation was against a pressure of 3 cmpB. This
maneuver was completed a maximum of 10 times. The measement with the greatest MIP was recorded as long as
it was within 5% of the second largest effort.

Exercise and breathlessness assessments

Six-Minute Walk Test (6MWT)

The Six-Minute Walk Test (6MWT) was used to assessdtional capacity in participant cardiovascular andiver
limb musculature, attempting to replicate challenges preented in everyday living (Brown and Wise, 2007; Rasdia
et al. 2009; Singh et al. 2014). Both before and akrwards, participants were asked to rate their dege of
breathlessness on a Borg dyspnoea scale.

Walking is an activity performed daily by all apart fronthe most debilitated patients. This test measures the
distance that a patient can quickly walk on a level hvd surface in a period of six minutes. It evaluates #églobal

and integrated responses of all the body systems engageliiring exercise, including pulmonary, cardiovascular,
metabolic, neuromuscular, central and peripheral circulary. It does not provide specific information on he function
of each individual system, peak oxygen uptake, causédyspnoea, or the mechanism of exercise limitatioras is
possible with maximal cardiopulmonary exercise tesgn{CPET). The self-paced 6MWT assesses the sub-mabitawal
of functional capacity. Most patients will not achievemaximal exercise capacity during the 6MWT as they dool
their own exercise intensity and are allowed to stop andest during the test. However, because most activitiesf
daily living are performed at sub-maximal levels of exdéwh, the BMWT may better reflect the functional exersie
level for activities of daily living. Care was takemtspecify contraindications for using the Six-Minute \alk Test and
the risks associated with it.
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Borg breathlessness scale

The Borg scale is a simple rating measure from 0-10 tviscale points anchored with descriptive phrases ad to refer
to the intensity of an experience (e.g. 0 nothing atll, 3 moderate, 5 severe, 7 very severe, and 10ryevery severe).
The scale was used in association with the 6MWT for picipants to report on their degree of breathlessnss, before
and after the walking test.

Quialitative data and documentary record

In addition to monitoring participants’ health and performance using the objective and standardised procedas
outlined above, it was considered important to capturgarticipants’ subjective experiences of the singinintervention
and their views of whether and how this activity had helpd them in managing their respiratory iliness.

Structured interviews

Participants were invited to take part in a tructurednterview which, with explicit consent, was digitallyrecorded
and transcribed. Box 2. gives the questions askedhich were specifically designed for this study. Faach of the
guestions, a card was presented with a cue word or phrader interviewees to keep in mind.

Photography and filming

The East Kent feasibility study employed both photogpay and filming through the study in order to capture

the nature of the intervention, key landmarks, view of facilitators, and above all, the experiences ofgpticipants.
Experience of disseminating findings from the East Keproject repeatedly highlighted the significant im@act
associated with having a film documentary of the projector audiences, over and above relatively dry academic
presentations of numerical data. Participants in teistudy were asked to give permission to be photogpded and
filmed with material to be used in publications, conferere presentations and social media.

Box 2: Interview schedule
1. Looking back, could you tell me how you got to hear abat the singing group and why you were interested to join?
2. Could you tell me about your lung problem — how it sarted and what effects it has had on your life?

3. What help have you received in managing your conditich

4. In terms of your physical health and your lungs, haleing part of this project made any difference?
a. Has it made a difference for your breathing?
b. Has it made a difference to how active you i@?
c. Has it affected the support you have neededdm your GP, the surgery and other health services?
d.

Has it affected your use of medication?

5. Has the group made any difference to your mental andocial wellbeing and health? In what ways?

6. Have there been any aspects of the group and the gjing activities that you haven’t enjoyed or could have
been improved?

7. We have evaluated this project by asking participants complete lung function and exercise tasks and also
complete questionnaires. Do you have any viewsidiow we have tried to assess the project?

8. Do you have anything else you would like to add abdwyour involvement in this project or any questions for ra?
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The singing intervention

Singing groups were led primarily by two skilled and exp&mnced singing leaders, with support from the project
musical director, and two additional facilitators who cald lead groups if the primary facilitators were unwelbr
away. The facilitators underwent training and were in rgular contact with one another and the musical director
throughout the project to ensure a consistent approah and similar repertoire. The musical director also pvaded
a handbook as a common point of reference for all faciliteors involved in running groups.

Each weekly meeting lasted 90 minutes, with 15 minutg at the start for arrival, administrative tasks andettling
down and 15 minutes at the end for any further administation and leaving. During the hour of the session, sging
was preceded by exercises to encourage relaxation,@bposture, effective breathing and warming up the voice
as is usual in most singing groups and choirs. A wideepertoire of familiar and new songs was used. Keeping the
programme fresh, enjoyable, stimulating and stretchig was essential for the project given that it ran overtte
course of ten months. Songs were taught by ear and gemally sung without instrumental accompaniment.

Further examples of activities and repertoire are @ in Box 3.

Box 3: Examples of activities and repertoire in the g roups

Body work

A strong focus on alignment. Unfurling the body with more space in upper abdominal, midriff, back of ribcage iad
solar plexus areas. Mobilizing the spine and ribcage in gdattorsion, flexion and extension to activate intercosts and
other muscle groups involved in the breathing process. Singyoga stretches and movements, and exercises based o
the Feldenkrais method and Alexander Technique.

Breathing

A focus on lengthening the out-breath and promoting sustaired, supported airflow. Encouraging a swift release of
the abdomen when inhaling to allow for deeper breathing and tre descent of the diaphragm. Activation of deep core
muscles in the pelvic floor for a successful exhalatiorRanting and pulsating- rhythmic exhalation, with voiced and
unvoiced sibilant consonants.

Voice work

Warm-up with call and response and round-the-circle actities with spoken sounds, names and phrases. Exploring
diverse vocal qualities to encourage power and confideecas well as an awareness of longer phrases withoutpeup
breaths. For vocal strength, opening up the vocal tracgngaging the core musculature, and using resonance and
articulation for a clear tone. Exercises for the releasé unnecessary tension in jaw and face through stretchingnd
facial massage. Upper body movements to free up the uscles. Mobilising the tongue through trills and shake.
Activation of soft palate through a pre-yawn sensationand humming transition to open vowels. Sighs, glissandi
and massage to free up the larynx.

Repertoire

World Music: Togo tongo, Belle mama, Soualle, Senwa dedende

Medieval: Jubilate deo (round), Da Pacem Domine (3 parts)

Gospel: Swing low, Oh when the saints, Freedom is coming (2-3arts), Tell a me where shall | be (2-3 parts),
Wade in the water (3 parts)

Pop: Imagine, Stand by me, Let it be (2 parts)

Latin: El Café (2 part), Perhaps perhaps, Banana Boat song, Guarsarera ( 2 part )

Jazz:Bye Bye Blackbird, Sometimes I'm happy, It had to bewy, What a wonderful world, | got rhythm

Other: A nightingale sang in Berkeley Square, Cockles and muss€suntry road, Lambeth Walk
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The dates for the delivery of the singing groups folloing baseline assessment were:

Rotherhithe, Sothwark 29 September 2015 — 26 July 2016 40 sessions
Dulwich, Southwark 29 September 2015 — 2 August 2016 40 sessions
Streatham, Lambeth 1 October 2015 — 21 July 2016 38essions
Clapham, Lambeth 14 January 2016 — 21 July 2016 25 sessions

Singing groups met weekly on Tuesday or Thursday mangs and afternoons, with two-week breaks for holiday
periods over Christmas and Easter.

Aesop Arts & Health conference, Royal Festival Hall 180
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Findings
Confounding factors

This section reports the findings from the evaluatio. There are, however, two important considerationso bear in mind
before examining the results: firstly, the impact othe weather on follow-up assessments and secondly, thgotential
effects of high levels of atmospheric pollution acrss London throughout 2015-16.

High temperatures

During the follow-up assessments in July 2016, the vaher was dry and hot, and on one of these days, Tuesg 19
July, temperatures in central London exceeded 30Chd Telegraph, ran the headline:

UK weather: Temperatures reach 33C on Britain’s hatst day of the year

As a consequence, many of the participants due to bassessed that day were unable to attend. For questinaires,
it was possible to request completion by post, buphysical assessments had to be rescheduled. For preatireasons,
the next possible time for this was Tuesday 13 Septier. Extraordinarily, this day proved to be one dfhe hottest
September days ever recorded. The BBC reported:

Highest September temperature since 1911 as 34.4C reaied?

Fortunately, most of those booked in for assessmentkat day made the effort to attend. Neverthelessthe extreme
weather conditions may well have adversely affected plermance levels for some of the participants.

Air pollution

A further substantial consideration is that over the ente course of the project, there was growing concermegarding
air quality in London. The Independent newspaper, foreample, reported on the 14 January, 2016 that:

London breaches air pollution limit for the whole 0f2016 in just over seven days

The situation regarding air pollution continued to causeoncern throughout 2016, and the Mayor of London, Sadh
Khan, declared in a news conference on 18 January 2Dthat air quality in London constituted ‘a public health
emergency.*

Concern about air quality has recently escalated withr@port in the London Evening Standard on 20 March 2017
of a ‘super inquiry’ involving four parliamentary selectommittees in the House of Commons into poor air qualit
in London.

Super inquiry’ into toxic air scandal launched innprecedented mové

We are not able to quantify any impact of pollutionon the lungs of our participants, but it is clear tha any
deterioration in air quality may have had a negative impz on their respiratory health and performance.

L http://www.telegraph.co.uk/news/2016/07/19/british-weather-set-to-reach-temperatures-of-35c-in-a-brief-hetd/

2http://lwww.bbc.co.uk/news/uk-37345436

8 http://www.independent.co.uk/news/uk/politics/london-breaches-air-pollution-limit-for-the-whole-of-2016-in-just-
over-seven-days-a6811616.html

4 http://www.independent.co.uk/news/uk/home-news/londm-toxic-air-alert-pollution-mayor-sadiq-khan-public-halth-
emergency-latest-a7532941.html

5 http://www.standard.co.uk/news/health/super-inquiryinto-toxic-air-scandal-launched-in-unprecedented-
move-a3493801.html
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Participants

Two factors complicate the description of the samplef participants involved in this project.
¥ Two cohorts

f COPD status

In total, 60 participants with breathing problems conpleted the spirometry and physical exercise assessmeguts|
the questionnaires at baseline. A total of 44 participnts were followed up with questionnaires. Of these28 were
assessed at baseline in September 2015 and 16 in Jany&016. The sample consisted of 10 males and 34 fenes.

Out of 42 participants followed up with physical assesgents, 31 were shown to meet the GOLD criterion foairways
obstruction and a diagnosis of COPD (ie FEWMVC <0.7) at baseline. With respect to air flow limitaibns: six were mild
(FEV - SUHGLFWHG ZHUH PRGHUDSWHGLPWHG QLQH ZHUH<S0%YHUH
predicted), and 1 was very severe (FE¥80% predicted). Of these, 18 were recruited in Sptember and

a further 13 in January. For both cohorts combined,ite sample consists of 8 males and 23 females.

Biographical characteristics

Of the 44 participants followed up, the largest proprtion were married (37%), just over a third described
themselves as single (35%) and the remainder were septed, divorced or widowed (28%). In the main,
participants were living alone (44%) or with a partner opartner and children (40%). Most participants either
rented (49%) or were owner-occupiers (44%). Income rege was wide with 31% reporting a household income
of under £400 per month; 51% £400-1799 per month; 13% between £1800-3800, and just 5% with a monthly
income of over £3800. Only 9% were in paid employment A large majority of participants (95%) described
themselves as ‘white’ with 5% ‘mixed’ or ‘black’. Only 10% of participants were currently smokers, dub7%
had been smokers, and a third had never smoked.

Participants followed up and those not

A range of factors account for participants leaving tk project. Most discontinued due to personal healthssues,
the health of their partners or further family respondilities. In addition, the weather conditions on one d the
follow-up days was a factor, as noted above, with two @rticipants lost to follow-up for spirometry and phystal
assessment. There were no participants who left éhproject due to disliking the activity or feeling it wa not
potentially beneficial.

Table 1 reports a comparison at baseline of participas who were successfully followed up and those who wer

not, on the key spirometry measure (followed up n=42)and the structured questionnaires employed (followed up

Q ,Q WKLV DQG IXUWKHU WHB®HNWHGOWNVKHY WM S B UW OKRIW R MX GV HAR
significance, unless indicated. Where p>0.05, ‘nsis used to indicate that any apparent difference iaot statistically
significant.

The results show clearly that participants followedm and those not, were similar on the FEMFVC ratio, but those
who dropped out from the project reported subjectivey poorer respiratory health. This is seen in higheatings

for dyspnoea on the MRC scale, and the higher SGRQ sarimcluding significantly greater impacts from bredting
difficulties and total scores.
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Table 1. Comparison of participants followed up with  those not on key measures

Followed up Not followed up t p

0.59 0.64
FEV/FVC (0.17) (0.15)

242 3.14
MRC dyspnoea (1.07) (1.03)

. 65.93 58.33
EQ5D health rating (14.89) (19.97)

. 0.69 0.54
EQ5D tariff (0.26) (0.38)

54.70 61.84
SGRQ symptoms (18.84) (23.63)

- 59.80 72.41
SGRQ activity (22.54) (24.40)

. 2955 4714
SGRQ impact (16.85) (21.56)

42.77 57.74
SGRQ total (17.14) (19.18)

n=42/18 for FEV 1 /FVC; n=44/16 for questionnaires

Comparing the two cohorts at baseline

In what follows, comparisons are made for the whole goup, and then for those with a diagnosis of COPD.

Due to issues relating to recruitment before the Sépmber 2015 start, further participants were recruitel to

be assessed in January 2016. This means that sonfelwe participants engaged in singing over a period of 10
months and some for a period of 6 months. The two cohots were compared at baseline to see whether they
differed significantly on FEMFVC and the structured questionnaire measures. Talld@eports comparisons made
for the total sample at baseline followed up at post-tes{n=42 for spirometry, n=44 for questionnaires). Table 3
gives the same comparisons for those assessed as hguCOPD at pre-test and followed up at post-test (n=31).

Table 2: Comparing the two cohorts at baseline (tota | sample followed up)
September January
n=28 n=16

0.62 0.64
FEV/FVC (0.16) (018)

2.52 2.25
MRC dyspnoea (L01) (1.18)

. 65.19 67.19
EQ5D health rating (15.53) (14.14)

_ 0.68 0.70
EQSD tariff (0.28) (0.23)

58.90 46.86
SGRQ symptoms (18.43) (17.57)

- 62.14 55.71
SGRQ activity (20.52) (25.89)

_ 31.99 25.29
SGRQ impact (15.29) (19.06)

45,55 37.90
SGRQ total (15.48) (19.27)
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Table 3: Comparing the two cohorts at baseline (COP D sample followed up)
September January
n=18 n=13

0.53 0.51
FEV/FVC (013) 012

2.72 2.23
MRC dyspnoea (1.07) (117)

. 62.22 64.62
EQS5D health rating (15.17) (13.30)

_ 0.66 0.73
EQ5D tariff (0.28) (0.22)

60.78 49.24
SGRQ symptoms (18.89) (13.80)

- 62.90 60.29
SGRQ activity (18.867) (25.91)

. 31.26 28.64
SGRQ impact (13.84) (19.23)

45.82 41.00
SGRQ total (13.95) (18.61)

Itis clear for the total sample (COPD and non-COP)at the profile for the September cohort is slightly porer
than for the January group. However, for those meetig the GOLD criterion for COPD, no differences werednd
between the two cohorts and they are combined in all futher analysis.

Comparing COPD and non-COPD participants at baseline

Table 4 below compares participants with COPD withbse identified as not having COPD. This comparisbas to be
interpreted cautiously, given the small number of non-CBD participants. Not surprisingly, the COPD and ne@OPD
groups are markedly different on the FEVFVC ratio. For the questionnaire measures, howevére means for the
non-COPD participants reflect slightly better breathgy and health status, but only for the general EQ5D hdth rating
do the groups differ significantly, with the non-COB individuals giving a more positive rating.

Table 4: Comparing COPD and non-COPD participants at baseline

COPD Non-COPD t

0.52 0.80
FEV/FVC (013) (0.06)

2.52 2.22
MRC dyspnoea (112) (1.09)

_ 63.23 78.33
EQS5D health rating (14.23) (12.75)

_ 0.69 0.73
EQ5D tariff (0.25) (0.30)

56.17 43.66
SGRQ symptoms (17.73) (17.97)

- 61.80 51.58
SGRQ activity (21.72) (26.76)

_ 30.15 22.37
SGRQ impact (15.57) (17.33)

43.80 34.99
SGRQ total (15.96) (18.33)

n=31/11 for FEV 1 /FVC; n=34/10 for questionnaires
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Comparing participants at baseline by sex and age

For the total sample followed up, no differences werapparent between males and females in the study on

the key baseline measures. Comparisons between yaar (under 70) and older (70+) participants, revealed,
that older people had a significantly lower FEVFVC ratio (0.52 vs. 0.64, t=2.24, p=0.03, 2-tailed). No significant
differences were apparent on any of the structured gestionnaire measures. Considering participants whoet the
COPD criterion, no significant difference emerged b&een male and female and younger and older participants

on any key baseline measure. In comparing changes auene, males and females and different age groups are
combined, and no further comparisons are made.

Initial screening
Mean age for the total sample and those with COPD wasimilar. The mean BMI for all participants was in the

overweight classification (> 25 kg.m2) suggesting a lgher potential risk for cardiovascular and metabolic disders
and additional cardiopulmonary load during physical actity. Full details are reported in Tables 5-7.

Table 5: Initial screening for whole group (n=42; mal es=11; females=31)
Measures Mean (SD) Minimum Maximum
Age (yrs)

Height (m)
Weight (kg)

BMI (kg.m2)

Table 6: Initial screening for COPD group (n=31; males =8; females=23)

WEEIES Mean (SD) Minimum Maximum

68.94
Age (yrs) (9.80)

162

Height (m) (0.09)

. 70.24

26.67

Table 7: Initial screening for non-COPD group (n=11; males=3; females=8)
Measures Mean (SD) Minimum Maximum
Age (yrs)

Height (m)
Weight (kg)

BMI (kg.m2)
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Changes observed

Forty-four participants completed follow-up questionnaies, and 42 participants completed lung function and egrcise
assessment at baseline and follow-up. Of the 42 padipants 31 (74%) had FEVFVC < 0.7 and met the GOLD
spirometry criterion for COPD. Average level of giimg group attendance was 26 sessions, with approxintaly 82%
participants attending at least 20 sessions.

The following sections report the changes observed jparticipants over the course of the project. Physil and
physiological measures are considered first, followed/tihe questionnaire scales and service use. Thedlisection
reports themes emerging from detailed interviews with prticipants together with illustrative comments on thér
experiences and the benefits gained. GOLD (2017, f).6otes that there is ‘only a weak correlation betwen FEVY
symptoms and impairment of a patient’s health status.’This was reflected in the current sample of COP&gicipants
at baseline (n=31), with the correlation between FEYand MRC =-0.29 and FEYand SGRQ total = -0.32. Both
values are negative as expected, but neither valuesististically significant.

Spirometry and exercise

Total sample

Table 8 reports changes on the health and functionaheasures for the total sample from baseline to follow-p.
Correlations are reported showing moderate to high tst-retest coefficients. No changes were observed blood
pressure measures and resting heart rate. Resting gey saturation levels were significantly lower at f#ow up, but
the change is small and has no clinical importance. Stance walked was highly correlated over time, and shoed
a relatively small decline (5%), but was nontheless sigically significant. Participants reported no chage in
breathlessness at end of six minutes (Borg breathleess scale), which is in line with the test being dgbaced.

As noted above, environmental conditions on the daysf post-testing were very warm with potentially high eévels of
atmospheric pollution. This may have presented adibinal pulmonary stress, particularly for those who @ sensitive
to air borne pollutants. Weather conditions may havelaced an additional thermal load on some participants,
evidenced by higher resting heart rate (mean 77.05 bprl) compared to pre-testing (resting heart rate 73.59pm-1),
though this difference is not significant.

Table 8: Health and functional measures for the whole group (n=42)

Baseline Follow-up
Mean (SD) | Mean (SD)

. 134.37 128.93
Systolic blood pressure (mm Hg) (22.74) (20.66)

Health and functional measures r*

: . 7517 755l
Diastolic blood pressure (mm Hg) (12.95) (10.42)

. 73.59 77.05
Resting heart rate (bpm-1) (13.07) (12.46)

. 95.97 95.00
Resting Sa02 (%) (2.03) (2.19)

: : 311.31 294.69
Distance walked in 6MWT (m) (108.40) (113.65)

90.16 92.22
Heart rate Post-6MWT (bpm-1) (19.19) (16.74)

. 76.03 80.08
Heart rate 5-mins. Post-6MWT (bpm-1) (13.25) (14.62)

2.88 3.10
Borg breathlessness scale post-6MWT (0—10) (1.30) 212)
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Table 9 shows that over the course of the singing ietrvention actual and predicted FEMncreased slightly (but
the change was not statistically significant), desfg FVC and FVC% both declining. The absolute changees in
FVC is small (ie 0.15 litres), and while statisticalligsificant is unlikely to be clinically important. Tiere was also

a statistically significant increase in FENFVC and FEVFVC% from baseline to post singing intervention. T
appears to be a positive outcome, but may be an arfact of a decrease in mean post-intervention FVC ragh than
significant improvement in expiratory function efftiency.

Table 9: Spirometry measurements for the whole group (n=42)

Baseline Follow-up

Spirometry Measurements Mean (SD) | Mean (SD)

r*

FEV (litres) ((1)-32) (é.?g)

FEV predicted (%) (72(;.21) (Zg.g%

FVC (litres) 261 2.46

(0.90) (0.95)

FVC predicted (%) (ggéz) (E;gg%

0.59 0.63
FEV /FVC
(0.17) (0.17)

FEV / FVC predicted (%) (;g-gg) (gggé)

Maximum Inspiratory Pressure (cm H20) (gig% (6297%)

* Correlations >0.4 are significant at 0.01 or less

COPD group

For the COPD patrticipants only, Table 10 shows ncesistically significant change on the measures empyed with
the exception of resting Sa02(%). As noted above fdhe total sample, this change is not clinically signifant.
However, for the COPD sample, distance walked showedsenall but non-significant reduction and participants
reported no change in breathlessness following the 6M/T (Borg breathlessness scale). This is a positinelihg
showing no deterioration in exercise potential over the@eriod of the evaluation.

Table 10: Health and functional measures for the COPD group (n=31)

Baseline Follow-up

Spirometry Measurements Mean (SD) | Mean (SD)

r* t

Systolic blood pressure (mm Hg) (123213% ggfg)

Diastolic blood pressure (mm Hg) (S'ﬁ) (18’8%

Resting heart rate (bpm-1) (ﬁ'gg) (127;%)

Resting Sa02 (%) ?;177(; S();l;_%

Distance walked in 6MWT (m) (%i%i) égg%)

Heart rate Post-6MWT (bpm-1) (%gg) g_%zg)

Heart rate 5-mins. Post-6MWT (bpm-1) (ﬁ'gg) (81228)

Borg breathlessness scale post-6MWT (0—10) (i.ZZ) (ié(g))

* Correlations >0.4 are significant at 0.01 or less
32 Singing for Better Breathing



Table 11 reports on the spirometry data for the partipants with COPD at baseline according to the GOLD
criterion. The patterns are essentially the same &s the total sample in showing no change in FEMor FEW6
(predicted), but a small, though statistically signi€ant reduction in FVC and FVC%. Again, the ratio FE¥VC
shows a significant improvement, but as stated earligthis likely reflects the decrease in FVC.

Table 11: Spirometry measurements for the COPD group (n=31)

Spirometry Measurements

1.37
(0.66)

61.51
(21.09)

2,61
(0.93)

95.74
2311)

0.52
(0.13)

68.61
(16.49)

68.71
(24.87)

FEV (litres)

FEV\ predicted (%)

FVC (litres)

FVC predicted (%)
FE\M / FVC

FE\ / FVC predicted (%)

Maximum Inspiratory Pressure (cm H20)

Standardised scales

Baseline
Mean (SD)

Follow-up
Mean (SD)

r*
1.38

(0.75)

61.61
(23.31)

2.40
(1.04)

86.23
(25.11)

0.57
(0.15)

74.87
(19.07)

68.49
(28.63)

* Correlations >0.4 are significant at 0.01 or less

In the tables below, comparisons are made between prtest and post-test scores on the three validated sles

used in this evaluation: MRC, EQ5D and SGRQ (thredscales and the total scale). The null hypothesisttgat no
changes occurred over time on these measures. Theeshative hypothesis, assuming some beneficial impaof
singing over time, is that improvements will be seen othese measures. A two-tailed criterion is employed taest
the null hypothesis, as all things being equal some denk in participants health condition might be expectd as
part of the natural history of COPD. In addition, carelations are reported for the measures showing a moaate
to high level of test-retest reliability in participantsrelative positions on the scales.

Total sample

Table 12 reports means and standard deviations on three structured measures employed at baseline and
follow-up. A significant reduction in the SGRQ sympuim sub-scale score was found, suggesting improvement
in symptoms. For the remaining measures, however, the are no significant changes, indicating stability in
self-reported effects of breathing difficulties on beathlessness, activities and impacts. No changescocred

in the EQ5D health rating and EQ5D health utility measa.
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Structured health measures for the total sa mple (n=44)

Baseline Follow-up r*

2.42 2.52
(1.06) (1.09)

66.25 61.48
(14.87) (19.70)

0.69 0.67
(0.26) (0.31)

54.70 49.25
(18.84) (22.19)

59.18 59.97
(22.42) (24.33)

29.55 29.90
(16.85) (17.85)

42.77 42.23
(17.14) (18.48)

* Correlations >0.4 are significant at 0.01 or less

MRC dyspnoea
EQS5D health rating
EQS5D tariff

SGRQ symptoms
SGRQ activity
SGRQ impact

SGRQ total

Participants with COPD

Table 13 reports the same comparisons for people whmet the GOLD criterion for COPD. The same pattern
emerges for this group as for the total sample, and revas a significant improvement on the symptom scaldyut
no significant improvement in reported activity andrinpact of their condition.

Table 13: Structured health measures for the COPD sample (n=30)

Baseline Follow-up r*

2.47 2,57
(111) (1.02)

63.67 62.00
(14.26) (17.15)

0.69 0.66
(0.26) (0.33)

56.57 48.77
(17.92) (21.73)

60.73 63.22
(21.28) (22.44)

29.36 30.12
(15.17) (16.48)

4310 43.34
(15.75) (16.88)

* Correlations >0.4 are significant at 0.01 or less

MRC dyspnoea
EQ5D health rating
EQS5D tariff

SGRQ symptoms

SGRQ activity

SGRQ impact

SGRQ total

The same comparisons were also made for the two colnts, those recruited in September and those in January
No significant changes were found on any measure fahese subgroups, including the SGRQ symptoms sub-$ea
This most likely reflects the reduced sample sizegffember n = 21, January n = 13).
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Pre and post self-report measures: The SGRQ symptomitems

As a significant improvement was found for the total senple and for participants with COPD on the SGRQ
Symptoms Scale, the profile of changes on symptom ale items was compared to clarify the specific naterof

the changes seen. These data have to be consideredtiivsome caution, as the St George’s questionnairs not
validated at the level of individual items. Neverthetss, the findings are of interest, and reflect the fegback gained
from interviews (see below). Table 14 gives the salts for six of the symptom items for the total samp (measures
of the length of attacks of chest trouble and wheezig are not given due to reduced sample sizes). Chaag are
judged against a 1-tailed criterion given the observation o& significant improvement on the summed scale.

A clear increase in the number of ‘good days (with litd chest trouble)’ is apparent.

Table 14: SGRQ symptom items for the total sample (n= 44)

. P
Baseline Follow-up re (1-tailed)

| have coughed

| have brought up phlegm

| have had shortness of breath

| have had attacks of wheezing

Severe attacks of chest trouble (last 3 months)

Good days with little trouble (last 3 months)

* Correlations >0.4 are significant at 0.01 or less

Table 15 gives the findings on the same scale itenfigr participants who met the COPD criterion (maximunm=31).
Here it is apparent that significant improvements merge on two items: a reduction is ‘severe attacksfahest
trouble’ and an increase in the number of ‘good days th little trouble.’

Table 15: SGRQ symptom items for the COPD sample (n=30)
Baseline Follow-up r* (1-taﬁ|ed)
| have coughed
I have brought up phlegm
| have had shortness of breath
I have had attacks of wheezing

Severe attacks of chest trouble (last 3 months)

Good days with little trouble (last 3 months)

* Correlations >0.4 are significant at 0.01 or less
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Service use

One of the concerns of the evaluation was to monitohealth service usage to assess whether any chandesk

place which could provide evidence on potential costawings associated with participation in group singing.The
guestionnaire contained a section entitled ‘Treatmentsral services to help you with your breathing’, and inclded
guestions on: oxygen and inhaler use; admission to Ispital, and health and social services used (includingsiis to a
hospital A&E department, appointments with a GP, appiotments with a practice nurse and home visits). Theverall
picture is one of stability in reports of service us@nd there is no evidence of either a clear increase decrease over
the period of the project.

Only two participants reported being on prescribed oxgen at the start of the project, and continued to useoxygen
throughout. Inhaler usage was also stable, with 32 pople reporting use of an inhaler at baseline, two ofvhom
reported not using one at follow-up. However, among hose participants not using an inhaler at baseline, tiee were
using them at follow-up. The question on frequency buse of a rescue inhaler also revealed no evidenceasfange.
At baseline, 20 participants reported ‘daily use’ and nie ‘less than daily use’ and this pattern was substaiatly
unchanged at follow-up (19 and 10 respectively). Theasne pattern of stability was true for responses to a gestion
asking about ‘other inhalers/medicines’ to help with beathing. At baseline 33 reported additional medicatin, and of
these 31 gave the same report at follow-up.

For admissions to hospital, participants were asked think back over the last six months. At baselineseven people
reported between 1-3 admissions, and at follow up eighpeople reported such admissions. Of the seven adttgd
prior to the project, three were admitted again during he project. Of 34 participants who had not been adnitted to
hospital during the six months at baseline, five weradmitted during the course of the project. By compaison, of 33
people who were not admitted to hospital during the caurse of the project, four had experience of hospital @mission
in the six months prior to the project starting.

With respect to visits to accident and emergency degitments a similar pattern was seen, but A&E visits we more
common than admissions. At baseline, 37 participarst reported no visits in the last six months, but thee people had
visited once or twice, and two had visited no less thasix times. At follow-up, 25 participants had not viged A&E
over the previous six months, but 15 people had vigtl once or twice, and two between 6-8 times.

Comparisons were also made between baseline and folleup on number of GP appointments, home visits and
telephone contacts; and nurse appointments, home \its and telephone contacts, and for none of these wathere
any evidence of change.

A fuller health economics assessment of the findingsdm this study are given in a companion report fronthe
London School of Economics.

Qualitative findings

In addition to the physical assessments and use of atitured, standardised questionnaires, the project el#ation
placed particular emphasis on gathering qualitative fedzhck from participants. Such information can prowde
valuable insights into a wide range of experiencesd outcomes that are difficult to capture using quesionnaires.

Individual interviews

Interviews were conducted with 37 participants acrosall four groups, who reported breathing difficulties an
recruitment. Of these, 32 completed questionnairestdollow-up; 30 completed spirometry at baseline and éllow-

up, and 24 met the GOLD criterion. This analysis &s the interview schedule as a framework (see Box Bave) and

the questions put to participants are addressed irurn. Interview transcripts were imported into NVivo 11 (©QSR
International Ltd.) to aid analysis and the extractionfdllustrative quotations. Within each question speific issues were
picked up and, where noteworthy and appropriate, quanfied in terms of number of people giving a similar respose.
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Aesop Arts & Health conference, Royal Festival HallpReary 2016

Hearing about the project and decision to take part

The first question in the interview: How did you geto hear about the project? required participants to think back

to when they heard about the project. Answers indiate a variety of sources of information with GP (10asponses),
friend or relative (6 responses) or a leaflet in the sgery (5 responses) being the most frequent. Othemswers given
by only 1-2 participants, included: Breathe Easy Qup, Pulmonary Rehabilitation, newspaper advertisement leaflet
in public place. Participants were then asked: Whanade you decide to join the project? The most poplar reasons
were because of enjoying singing or because of a hope ttexperience might be good for them (12 responses eath
Other reasons included a recommendation from the GP Jor asked by a relative or friend to accompany them (5)

History, diagnosis and treatment

Interviewees were asked: Could you tell me about yowrrlg problem — how it started, what effect it has had on
your life and what support you have received in managgyour condition?

Participants generally described living with seriousrig problems over a number of years — over 30 years in en
case but generally between 5 and 10 years. For a mirity, onset had been more recent. Many could describa
specific occasion when they first noticed a breathingroblem and dated their problem from then:

| smoked quite a lot from about seventeen years upptsixty-two, right? And erm, in Christmas 2006 |
was running for a forty-seven bus and just like thatmy breath left, you know? And the pressure was
severe, you know? And erm, the following day | wenta the doctor and he says ‘Mr (name removed)
how many times did | tell you to stop smoking?’ And didn't listen, and now I'm paying the price.
Rotherhithe Michael 72
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Although some 18 participants, like this one, mentined smoking as a cause, there were other contributory &ors
given such as pollution in Central London (mentionebly 5), work-related causes (painting materials, woodwoikg
materials), a family history of breathing problems anchione case passive smoking. For 15 participants a di@osis
of asthma had been given, often originating in childh@d. Others experienced a protracted diagnostic process
often including misdiagnosis:

The doctor just dismissed it as a cough and it pested and persisted and eventually | had an x-ray
and a sputum test which showed that | had a consadfiation in my right lung and erm, so consequently
antibiotics, which didn't work to start off with and then | had, | think it's the tetracycline ones, nothe
penicillin ones, and after a while that started to kear it up, but it left me with like a feeling of mucus

in my throat the whole time. (...) So then my doctorsent me to the, they have in my surgery a chest
nurse, and she did various tests and they diagnoséichs COPD. Rotherhithe Pat 71

Effects on life and lifestyle

Nearly all participants related how having COPD limited #ir activities, most commonly mentioning walking uphill
climbing stairs, walking to catch a bus or tube, shoppingand housework:

And what it has done over the years, | have noticed #t can't walk as fast as | can, | get very
breathless, | used to be able to. In the washing madhe, wash my son’s shirts, take them out the
washing machine and iron them, | may iron eight in ne time but now over the last year | can't, he
takes them over to the cleaners. I've got a little ginow, | can't hoover, if | try and brush the kitcten
I'm straight away out of breath, even if | talk toomuch, | get out of breath. | can't walk and talk,

I have to sit and be able to talk. Before | used to bable to run for the bus; there’s no way | can do
that now but | do try and walk quickly. Clapham Mare 70

Others talked about having to retire or adapt their woking practices, not being able to sing in church dued
a voice change and not being able to keep up with grandaildren. Beyond this, the condition could affect the
individual’'s social life and lead to isolation:

You're ill and you have to take antibiotics and then gu have recovery time and then a lot of the time
you can’'t go out and about in this weather, damp weather, so you have to stay indoors a lot. And
sometimes that can be a bit isolating and also whehget bad sort of bronchitis, | can't go to work
either, you know, so it's not debilitating, but it's limiting to what | can do. Dulwich Liz 63

Treatment, support and management

Most participants mentioned their GP and nurses (surgg nurse, specialist respiratory nurse or community nse)
as being very supportive and helpful in managing theirandition:

My doctor’s surgery are very good to me, you know!lf | feel a bit anxious | can either pop in there
‘cause it's just across the road from me or phone andhey're like, you know, if they can't fit me in
anywhere they can always say ‘Oh we'll get a doctdo ring you.” Clapham Marie 70

Fourteen participants had taken part in pulmonary reabilitation (PR) courses and found them helpful, as nah for
the information and education they received as for thexercises they did:

But | did the pulmonary rehabilitation which was exemely good, because that more or less taught
me, you know, don't sit on the edge of the sofa watchng daytime TV think you're ill ‘cause it's
counter intuitive, and you've got to exercise and dahings. Dulwich Colin 66

Engaging in activity was something that many participats agreed was necessary, and some joined a gym, as
recommended to them. However, others were deterredsathey felt self-conscious, and this is where the PR
courses had the advantage of being specifically geatd¢o people with breathing problems; they appeared tobe
supportive in encouraging exercise, as:
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| felt it was a safe environment. But | don't findan ordinary gym a safe environment. | think that's
just for, you know, people who want to keep fit. Streatham April 73

However, as one individual commented, PR consists@fimited number of sessions and there is a long waiting lis

Many of those asked the question about management ath support mentioned the medication they had been
prescribed, most commonly inhalers, tablets, or inertain cases, oxygen. Other support came from hosgit
personnel, chest clinics, self-management courses simply because an individual had got to know their condion
and so was best placed to help themselves:

And | know myself. If something’s not right then, yu know, if | feel like I'm getting a chest infectio
or something, which I've had many, then I'll know myslf, you know? Rotherhithe Iris 72

Finally, a small minority felt they had received no suppbat all in managing their condition while one respondent
mentioned the support of his wife.

Effects of participation in singing on breathing

Interviewees were asked: Has being part of the projemade a difference to your breathing? This was intened to
be a direct and non-leading enquiry.

Most participants felt that singing had definitely male a difference and were able to give details on the beefits
they felt they had received (n=27). A further five paticipants felt that the project might have made a dfference, if
only a slight one (n=5), and five felt it hadn’t helped or were not sure.

In describing a difference (or lack of difference) paidipants talked about:

T Inputs from the singing sessions they considered imptant
¥ Mechanisms they considered to be explanations for grimprovements
T Outputs in terms of what they themselves do outsid the session

¥ Outcomes in terms of what has changed or what they & do now that they couldn’t do before

Inputs — what the singing sessions provided

The overall input in the project was the weekly singg for COPD programme. For the first cohort, this rafrom
September 2015 to July 2016, and for the second cohorrom January 2016 to July 2016. Some ten people
interviewed mentioned particular aspects of the progname which they considered influential in improving thei
breathing. The teaching from the facilitators was cosidered to be crucial and included: how to breathe corretly,
breath control, relaxation, warming up and knowing yourbody:

It tells you how to control, teaches you how to contol... We all think we've got to keep gulping in all
this air all the time ‘cause we're feeling a bit sort btight and things and instead of breathing it allin
we should be letting some of it out and that's what its taught us. Rotherhithe Pat 71

Also considered to be important was the exercise congment of the sessions, which some participants refesd
to as a ‘workout”:

An hour’s continuous exercise here my lungs feel likbey've had a better work out than an hour in

the gym. This is erm, yeah, | was quite surprised wong here to find out how much of an exercise
it was for my lungs. Rotherhithe Les 67
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Elaine and Mark at a lunchtime performance at St Thoas’ Hospital, 2016

Mechanisms — suggested explanations for the effects singing

A number of ‘mechanisms’ were offered to explain how, acording to participants, the singing sessions affeetl
breathing. These were largely seen in terms of &&r psychological, physical or cognitive (learning) phanations.

Seven participants talked about a subconscious effeof relaxing, of ‘getting over’ the breathing problems
because singing ‘gives you a lift’, and of forgetting abat the breathing problems due to concentrating on geting
the songs right. This was seen to be one advantagée singing had over the exercises performed in pulmongr
rehabilitation classes:

And also interestingly, you're not worried about it. In the gym you're worried about heart rate and all
the rest of it, but when you're singing here you justsort of, you forget that you're here for the lungs,
cause you get involved in singing and you're tryingotremember the words and do the singing. So
psychologically that's rather good, it's distractig the mind isn't it? And so you're, | just feel so maoh
better. Dulwich Colin 66

A few participants referred to the physiological mechaisms whereby the exercises opened the lungs and loosehe
the breathing:

It does work... and er, it seems to loosen it. Rotheithe Sue 66

Some participants also talked about learning that tok place within the sessions, and this mirrored the t&ching
input. This learning covered how to breathe, breath @ntrol and being aware of what had been taught:

It's excellent for learning to control not being ou of breath, when you are out of breath how to get
back to normal breathing again, it's excellent, yea Dulwich Carol 58
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Shilpa warming up participants at a lunchtime performace St. Thomas’ Hospital 2016

Outputs — what participants do outside the sessions

Closely related to, and sometimes overlapping these rdeanisms, are the descriptions of what participantactively
do outside the sessions which also contribute to th overall effects felt. Ten of the interviewees tatkl about how
they continued with the exercises or the singing at hom. In most of these cases, this was seen to lead tefinite
improvement:

That has really taught me and even at home now | meaall of a sudden, I've just done that now, |
thought ‘I'm sitting wrongly’ let’s take a couple for breaths you know to sort of get me back into a
rhythm, or | may not be panicking or anything, but {'ll just all of a sudden remind me, ‘just check that
I’'m breathing properly or not’, you know, so it redly has helped, it's been very very good. Clapham
Marie 70

Because | know when | sit down | can practise that beghing and just calm myself down and it's
amazing that, it's just become second nature to me,qu know. And I think in singing I've learnt
without even realising it how to control my breathirg. Streatham Trudie 55

However a minority of those interviewed found trying totransfer the breathing and singing exercises into the hroe
setting was not easy, or required motivation and encoagement, suggesting that guidance may be needed:

| do try to do breathing exercise indoors, but it'shot, it's not like when the instructor... he does it with
such enthusiasm you know? That | follow as hard ascan but when I'm at home | don't think | do it
quite as good. Rotherhithe Patricia 76

There was also evidence of selected use of what wksarned in home practice, dependent on what the indiidual
picked out as being particularly helpful:

| try to remember as many of them as possible, anidfollow them through the week at home. And
some of them | find don't help, especially the movinghis back, | find it's quite painful. But most of
them, and a lot of the [makes humming sound] noise oas, that he does with us, really do work. And
also, singing. The actual thing of singing, I've alays loved singing... | do that at home yeah. | hum
and sing. And in the car | put tapes in - I've got Os - and my husband said: ‘You've started singing
much more different things now.” Because if | hear tam here | look for them on CD and do them.

I really think it has made a difference to my breathig. Rotherhithe Maria 70
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Outcomes — changes in behaviour and health

Most, but not all, participants felt that being part of the project had helped their breathing (see figuresabove).
While a number of the responses were just articulated igeneral terms (improved breathing, helped voice, itaes
help, breathing easier etc) many also provided concrillustrations of what they could do following the project
that they could not do before:

Yes, in fact my doctor was so pleased for me he madearblow into the puffer and I've actually
gone down and he was over the moon. He was very veryjigased with what's been happening
to me. Rotherhithe Jean 65

Well, my breathing has improved because | don't nowetke the blue pump at all ...since I've been here.
Interviewer: And how often were you taking it before?

All the time if | was going uphill or walking up a sbpe, or walking the stairs. | had to. Before | went
here, | wouldn’'t go on a walk even. Rotherhithe Jenifier 65

When I'm singing | can sing without taking a breathonger, whereas before it was [demonstrates
gasping] but now | can go. So that's definitely mad a difference. Rotherhithe Joan 78

You can hold a note longer, not saying | got any beer at singing, but | can hold a note longer.
Dulwich Jill 68

I've thought about this long and hard. When I firstjoined, | think, | wasn't singing at all. | mean’m not
really singing now, anyway, but what | do do is, to that counting song ‘I can sing for one’. Welll can
get up to seventeen or something. | definitely cola not have done that before. Streatham April 76

However most participants remained realistic that theicondition was not going to be cured and also that the
singing group might not be the only reason for any chage. These sentiments are reflected in some of the
responses:

| do get out of breath, I'd be lying to say: ‘Oh Ican run round the block’ | can’t. But | can walk raind
the block, and that's the difference. Rotherhithe Elae 61

Others stated a difference in terms of a more psychodpcal difference such as feeling more relaxed, making a
difference to outlook on life or feeling there is someae to turn to. Though more relevant to the questio about
psychological effect, this does illustrate the way pécipants saw the psychological interacting with the pysical.

Effects of participation in singing on activity

Interviewees were asked whether participation in thenpject had made any difference to their patterns of ativity
in daily life. Their responses were less unanimous théose related to differences to breathing. Justnder half of
participants felt that their activity levels had impoved (n=17); 14 gave a qualified answer or were not sureand six
that their activity levels had not changed. All excepwo respondents enlarged on their responses by illusiting or
explaining their answers which can be categorised as pitive, negative or equivocal.

Positive changes in activity

Some respondents enlarged on this question by relatj it to their activity levels during, or in order to get to, the
actual sessions, for example ‘making me get out of thlouse’, ‘exercising different parts of the body’ anddoing
the exercises in the group”:

It has made a difference, you know. Number one, | gt up at seven o'clock this morning, right? Now

normally | don’t get up until nine, so it gives me gurpose in that field, do you know what | mean?
Rotherhithe Michael 72
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A larger number, however, interpreted the question assking about their activity during the time they werenot in
the group and there were many illustrations of changed etivity levels such as having more energy, feeling nmer
like doing things, and being more confident walking upstais:

It has, you know, | bought new trainers... Yeah, what Hid is instead of... just doing the singing I've
started walking. | sort of go to Brockwell Park onear off there, and | walk around it, and | do my
breathing at the same time. And you know it’s sort ofreally helped to improve my breathing. So

| am trying to be proactive. Streatham Trudie 55

Qualified responses on activity

A number of respondents (n=14) were unsure (‘don’t krow, ‘not sure’, ‘don’t think so’) or provided a qualified
answer (‘not at the moment’, ‘not really’, ‘still get out of breath’). Responses also highlighted the limits asking
this question which implies a degree of causality, suggsting that the level of activity is attributable tothe singing
groups. For example, four participants said that thehad always been fit and active (suggesting that they auld
not necessarily expect this to change), others commted on having been less active due to being in hospit or
because it was winter which negatively impacted on thehealth.

No change to activity

Six respondents replied negatively to this questionhough on further elaboration there were different reasons
given for this, such as being active anyway (so legdiad not changed), having confidence ‘knocked back’dcause
of a recent hospital admission, and having to work londiours which left little time for becoming more active. One
individual did comment however, that simply getting tothe sessions meant some increase in activity, inyptg that
there may be some changes not articulated by thoseesponding negatively:

Interviewer: Has it made any difference to how activegu are, coming to the singing group?

No, no. | get up a bit earlier to catch the bus butapart from that everything’'s working alright.
Clapham Warwick 81

Support from GP and other services and use of medica tion

Interviewees were asked whether being part of the prog has resulted in any changes to the level of suppbthey
needed from the health service. A further question &&d about their use of medication and whether this had banged.

No difference as a result of the project

Some 20 of the participants felt that there had beemo difference to their level of support. While somegave no
reason for this, others provided an explanation, thenajority commenting that they rarely had contact withtheir GP
or surgery anyway. This was often because health gessionals were perceived as too busy or because thevas
little that could be done for the condition and so individuals had decided to do what they can for themselves

To be honest with you, | haven't needed to see my GRsnuch, because, um, | think I've decided just
see what else | can use to manage it. Because there’slp so much they can do, giving you the inhaler
and the asthma nurse, prescribing additional tabletspart from that, you know, there isn't an awful lot
they can do except, for you, you know, for you to bok for other ways of helping yourself really, | tink.
Streatham Trudie 55

A change in support due to the project

Of those who felt there was a difference in level oupport, a few ascribed this directly to having partigiated in
the singing group:

Yeah | don't need so much support now. It's brilkint, absolutely brilliant. If we ever lost the fundig for
this choir, | don't know what I'd do. I'd probably go back to seeing the doctor more often, you know?
| truly believe that choir has done good to, not jusine, to all my colleagues in the choir, we all feehte
benefit | believe. Rotherhithe Charles 53
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Others explained that they now rely on self-managemer{gs in the example above) or the support of other Bging
group members, through the sharing of experiences. e respondent (Streatham, April) commented that she
had not been in hospital over winter which was unusual.On the other hand another (Rotherhithe, Sue) had seen
her GP more often but that was due to a bad flare-up othe condition over winter. A number of individuals were
unsure about whether they had seen their doctor less #n they might normally have done:

Well | don't really see my GP very often and | do gio chest clinic regularly erm... and | don't think,
you know, | don't think it's aided me, oh | don’t know, maybe, maybe, | might've gone more to the
GP if I hadn’t have been doing the singing group, | do't know. 1 find it very difficult to answer that
question, that’s a difficult one. Rotherhithe Joary6

Use of medication

Eighteen of the participants interviewed stated thathere had been no difference to their medication, usally
because they were not taking any drugs for their breathig previously. Others commented that they were on
prescription medication, which they had been told itwas important to continue irrespective of symptoms.

Of those who had noted a change, for the majority (10 espondents) there had been a reduction in the use of
bronchodilators prescribed to use ‘as necessary’. @rndividual had been prescribed a nebuliser, suggestiray
condition of some severity:

I would only use the nebuliser either first thing inthe morning or last thing at night, because of, if | &el
clogged up, but | mean last time | used it now, becase | keep a note by the nebuliser of when I've
used it, and so that last time | used it was in Jarany and only that, | think, | only used it for two days at
one session a day. Clapham Marie 70

Others gave an estimate of how their use had changed,ther by number of ‘pumps’ or frequency of use:

Erm, the only medication | had for breathing was thgyou know, the pump thing, but as | say, when |
first had it | did use it quite a lot, but now | don’t use it, not often during the day but sometimes, abot
three times a week, four times a week, or at nightand erm, that’s it, | definitely haven't used it as
much, | haven't had to. Rotherhithe Joan 78

Two participants mentioned a reduction in number of atibiotics prescribed compared to previously:

...and also | must say this year I've needed less stigls and antibiotics, this is the best winter I've he.
Streatham April 73

And one mentioned a reduction in use of painkillers. Inddition, the individual who had experienced a flare-up
of her condition noted that she had needed an increase medication while unwell.

Mental and social wellbeing

Interviewees were asked whether the project had made grdifference to their mental and social wellbeing. All bt
two of the 37 respondents found no difficulty in articulating a positive response to this question. Respses can
be broadly categorised under the following headings: th ‘feel good factor’, motivation to action, having fun, the
highlight of the week, camaraderie and friendship, spport for COPD, and singing together.

The ‘feel good factor’

A large number of participants spoke of how the group nade them feel more positive through phrases such as
‘feel-good factor’, ‘picks/cheers me up’, ‘lifts yourmood’, ‘lifting spirits’, and ‘feel happier:
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Lifts your mind a bit, and all the rest of it, | woutl say yes, yeah. ‘Cause since I've been attendingshi
group | haven't experienced what | call, anything egative as such. Streatham Darlton 55

And my husband says ‘I can guarantee if you've beeo the choir on Tuesday when | come home you'll
be smiling.” Rotherhithe Maria 70

For some, this contrasted with previous negative ment&ealth experiences:

Well, I've been going through a couple of dodgy patcles lately. Yeah, that was the only mental thing,
you know, and er, this helps. Rotherhithe Edward 75

And you do feel better, you do. You haven't got that depression that COPD gives you, honestly.
Rotherhithe Jennifer 65

Motivation to action

Related to feeling better was the motivation to attend he singing group and also to begin activities in otheareas,
which some participants related:

It makes you feel happier and gives you more, likeoy feel more like doing stuff you know, and that...
Like this, makes you feel like carrying on, don't itRlot sitting at home worrying about it, it's best to get
out and enjoy it. Dulwich Mary 72

Well as | said, it's made me want to push this grougurther on. It's made me want to go out and
look for work, in the sense of the word work. Doing the ®cial care as work and wanting to go back
to university, so it's given me a lot, it's given ma life. And that's what's important, it really has
Rotherhithe Elaine 61

Having fun

There were a number of references to laughter within th responses, often connected to comments about their
own inability to sing and the fact that ‘getting things wrong’ actually added to the enjoyment, since the empasis
was on wellbeing rather than the standard of the singig:

I mean we do laugh a lot which is quite good and yowcan laugh at yourself ‘cause | don’t think
anybody pretends to be a singer, but the noise we makeognetimes can be quite amusing, and the fact
you can't, you know, you can't follow a pattern, oryou can’'t come in the right time or so forth. So we
spend quite a lot of time laughing which is good. Yah, you laugh on a Tuesday afternoon | suppose,
opposed to not laughing on a Tuesday afternoon. Diwich Quetta 75

But no, we can have a laugh you know, if we sing a wrng note or whatever, it's not frowned upon
you know, whereas it would be anywhere else. So but @all try to help each other, you know, so it's
nice. Rotherhithe Iris 72

Highlight of the week

Some of the participants talked about living alone anchot having an opportunity to meet with others, making the
singing group one of the few opportunities they had tosocialise and something they looked forward to:

You quite look forward to meeting up, | thoroughly enjoy it. Clapham Rosemary 68

Socially certainly, and you know it’s turned into gite a highlight of the week actually, you know,
meeting up with people and ‘cause we always start gogsing the moment we meet up again, you
know we actually start a bit earlier than we're meanto so we can have a bit of a gossip before we
start singing, which is really nice. Streatham Resiary 63
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Camaraderie and friendship

Many participants spoke about the friendliness of th groups, with the performance events serving to fuher
cement relationships. Chatting together had become pa of the format in at least one group (see above) Wich
arranged to either meet earlier or stay later to continusocialising. One group had also taken to meeting up
outside of the singing sessions:

The atmosphere has been so welcoming. Everybody hslpverybody else, you know? And nobody is...
top or bottom, and... | suppose that I've noticed pe@le do small things for me that I'm not meant to
notice, but | also do small things for other peoplehere. Like a group of friends. Because any time

| see them shopping they go: ‘Oh hello see you Tuesgi and when you get to seventy, it's amazing

to make even one new friend. But from this group | woud say if it finished | would take away maybe
two or three really good friends from it anyway. Rdierhithe Maria 70

Oh yes, there’s some lovely people there. Very nicénd they're all friendly and they're trying to
get the group going like, as soon as you keep goingAnd that, he’s excellent isn't he, William? We
couldn’t, we'd never get somebody like that would we h a normal choir? But he’s very good, we
enjoy it. And he’s very friendly, yeah. Dulwich ése 85

Support for COPD

The fact that nearly all participants were living wittCOPD was of importance for some of the group members
This mutual experience may have accounted at leastpiart for the strength of the group effect since it educed
any feelings of embarrassment and isolation and incread the feeling of being supported with the condition:

| think that’s really important, there’s somethingabout coming together as a group and doing an
activity as a group and knowing that everybody elskas got a lung condition so you're not querying
‘Oh why are they gasping or coughing’ or whatever.Dulwich Colin 66

What the classes do, they give you a sense that you'n®t on your own. There’s a lot of support here,
people give each other phone numbers and erm, you knowf you need a chat you're whatever, as
well as the people involved in the project who are vergupportive and | just think that's fantastic. It's
probably the best group I've ever experienced and kvdone a huge number of groups over the years.
Rotherhithe Sue 66

Singing together

But though the shared group experience of having COPWas important, it was also clear that the singing itelf
within a group was important since it seemed to havehie power to bring people together and to instil confidene.
Some even felt that their singing had improved:

Well, | suppose it's really nice to feel part of a sging group because even though sometimes you
don't have a lot in common with people and you don'tcome from the same walk of life, singing
really brings you together. Dulwich Liz 63

it's very uplifting to sing together. Streatham Jan 76

Two participants were not so sure on first questioimg whether the group had improved their mental or social
wellbeing. However, on further probing, they offereda different viewpoint:

Interviewer: And has being part of the group made anydifference to your mental wellbeing?
Not really no. 1just plod along, as the time comescome up and do it and that it’s like.
Interviewer: Has being part of the group made any diierence to your social wellbeing?

Oh yeah, | should say that it has yes.

Interviewer: Yeah?

Yeah, I'd say it has, yes ‘cause | meet all these aipeople, you know? Clapham Warwick 81
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Aspects of the project that could be improved or not ejoyed

Interviewees were asked: Have there been aspectstioé group and the singing activities that you haven’enjoyed
or could have been improved?

Reassuringly, the majority of interviewees could ndhink of anything. Seventeen either just gave a simplresponse
or added comments such as it had been ‘wonderful’, ‘geat’ or ‘brilliant”:

| enjoy every bit of it. | think it's that teacher he’s wonderful, absolutely wonderful, you see? And ¢an
appreciate his efforts ‘cause | like to see, in my faity there’s music, piano, I'm guitar and all sortsand
you know. And | have an ear for music. | wouldn't onsider myself a great singer, you know, but he, |
tell you something, we're not great, but he’s tops. He's tops. Rotherhithe Michael 72

Of those who did have further comments, these were alays prefaced, or followed, by positive remarks. $gestions
and comments were broadly around the timing, the vene, the singing programme or occasionally other areas.

Two people suggested there could be more time for sirigg, and less for exercises or other activities such as
going round the group for individual responses. A furthe two found that an hour was not long enough and one
commented on the change of time at one venue to an arlier time which was less convenient (though the inigtidual
did acknowledge that there was a reason behind the chage). At another venue, where the sessions were held

in the afternoon, one person commented that the finsh time meant that the public transport was crowded wth
school children going home. Finally, the day of the wek was mentioned by a participant who had moved from an
original venue which had been found to be non-viable ad the new venue was also further away.

With regard to the singing programme, two people commented that they found the foreign words in many songs
difficult to learn and pronounce. One person said shevould appreciate having the music (instead of just theyrics)
as she found it easier to learn that way and another camented on the song choice:

Some of the songs | wouldn't have chosen but that's noe of, nothing to do with, people don't all have
the same taste in music, there we go. No, not, it's furand it's good. Dulwich Quetta 75

This acknowledgement that all tastes need to be caterefdr was a recurrent theme among those who did
comment, not only on this issue of the songs, but tlis did not seem to limit the participants’ enjoyment
significantly. Other comments on the programme inalded a request for further information on how to practise
at home and a desire for more complicated songs, which we included as the programme progressed.

Finally, there were a few individual comments on les®otral areas. One person felt that it would be goodfi
their surgery was more involved, while another thoughtt was not their place to say how it could be improvel.
An interesting observation in one of the venues shoad how those attending had developed as a group who
identified with each other:

Well, there’s nothing that can be done about this andyou’ll laugh. No you will laugh. I'm a great
believer in an amount of control over what happens.We're like twenty-five kids out on a spree when
we get here. And they have such a hard time sometimegetting us quiet, but I try, | give myself up
until 11 o'clock to be crazy and then | try to calmdown myself. Rotherhithe Maria 70

Project evaluation

Interviewees were asked whether they had any views ohe approach adopted to evaluation of the project
(physical testing, questionnaires and interviews).

As with the previous gquestion, few respondents wereritical of the research process. Positive comments
included phrases such as ‘run well’, ‘quite straightdrward’, ‘happy with everything’ or, as with one ofthe
previous comments, a feeling of not being in a positiorto comment (‘I'll leave that to the medical people’).
One interviewee expressed a broader, altruistic semint:

Despite my age, people of my age not wanting, I've alwgs been on the side of research, cause

without research you get no answers. Don't you thik? Research | think is good. And this might
help other people to breathe. Rotherhithe Patricia &
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Those who had some thoughts on this question expressl a variety of issues, with no general theme
emerging though three people asked about finding out he results of the tests and research and whether
there was any feedback from stakeholders followinghe South Bank event (in February 2016):

When we went there it was erm a lot of obviously maify erm, you know, [inaudible] businesses
and doctors, nurses whatever, and it'd be nice to aailly know if, that if our singing had any
effect on them. | know they all enjoyed it, erm, bu if it had any effect on like, funding, things
like that. Rotherhithe Iris 72

For one individual the questionnaire form was rather log and another two found the walking test hard for
people who were not fit and well.

Final reflections

At the end of the interview, participations were askd if they had any further comments about the project

or any questions. An overwhelming sentiment was a hapthat the groups would continue, with some 17
asking about this or commenting in other ways. A few otters added some favourable final comments along
the lines of praising the facilitators, saying they loole:forward to attending, suggesting more performances
or noting the low dropout rate. A final comment probably speaks for a number of the other participants in
comparing how their breathing problems make life difficit and how attending the singing group changed
how they feel:

There have been times... where | thought ‘Oh | really dét want to go’. But it's not because

of that class it's just because, you know, it's judifficult. | don't wanna struggle today. But

once I've got myself up and doing it I'm glad | didand | must admit that every time | leave here |
have this feeling of almost jubilation you know, butit's a lovely feeling, you feel that you've done
something, you've achieved something, and you hope #t you've helped someone else along.
Streatham Joan 75

Commentary

Findings from the qualitative element of this study hild on those obtained from the earlier study in East
Kent. Data relate to a very different socio-demogragc context and also to a different means of data
collection, given that researchers interviewed partjgants rather than inviting written comments. This mant
that coverage of topics was potentially much more coprehensive, focused and extensive. Nevertheless,
the testimonies support the findings from the previais study in a number of ways, including, crucially, the
reporting of improved respiratory symptoms from basetie to follow-up. Further, the baseline data provide
a detailed picture of what it is like to live with COPDincluding the secondary issues, such as depressiomda
isolation which are not always readily captured in agfw written sentences.

Participants claimed that regular singing helped them imanaging their respiratory symptoms, and reported
improvements in mental wellbeing, attributing this tothe singing group. Social benefits were also in
evidence, extending to the groups meeting outside ofhe singing sessions, and other group members
offering welcome support and advice. These aspectd wellbeing also emerged from the East Kent study.

Participants also talked about what elements of théacilitation they valued most and learned from; how they
saw the singing groups contributing to their improved sate of wellbeing, and what they could do following
the programme that they could not do before. Such &éedback provided rich and practical information on
what participants found meaningful, which supplemens the quantitative data and strengthens the potential
for building on the findings from this evaluation.
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Reflections

Since 2005, when the Sidney De Haan Research CentieArts and Health was established, there has been a
clear growth of interest in the value of regular groupsinging for wellbeing and health. This is reflected noonly
in the growth of community singing groups in the UK, but the substantial increase in evaluation and resedrc
documented in recent reviews (Clift, et al., 2010; @k, 2011; Gick and Nicol, 2016; Lewis et al., 2016).Singing
is a holistic activity. It engages people physicalljmentally, emotionally and socially, and can be seen asform
of ‘exercise’ on each of these levels, with singingpenmonly experienced as: ‘energising’, ‘calming’, ‘ulifting’,
‘stimulating’, ‘enjoyable’ and ‘sociable.’

The research challenge, currently, is not so much &vidence such benefits which are so widely repordebut more

to address the extent to which regular community sinmg can have clinical benefits for people experiencindhallenges
to their mental and physical health. In addition, workis needed to explore the feasibility of setting up and nuning
singing groups in association with, or embedded withingxisting health and social care structures. These gpf
creative interventions may reduce demand for more ctlg health interventions, such as hospital admissian

In the current project, we aimed to build upon an earlieproject on singing for COPD in East Kent (Morrison et
al., 2013; Skingley et al., 2015) to test the feasility of establishing a network of singing for better breghing in
Lambeth and Southwark and to assess their effectiverewith respect to improved breathing, exercise, hedit
status and general wellbeing. Specific objectives agéven in the Introduction to this report.

Over the period of the planning and implementation of his project, there was growing recognition nationaly of
the potential value of regular singing for people with beathing difficulties and new groups were being establishd
across the UK. In addition, the British Lung Foundain launched a significant programme to promote ‘Singig

for Lung Health’ and was able to provide funding and traning support to help establish further singing groups fo
people with lung problems. The nature and scale of vision currently can be seen on the BLF websitghich
offers a facility to search for local singing for breathingroups.

Sadie warming up participants at the APPG reception $homas’ Hospital, 2016

Findings from the Lambeth and Southwark Singing and GED Project



Sidney De Haan

Research Centre for Arts and Health

Shilpa in action at St Thomas’s Hospital lunchtime prmance, 2016

The BLF website also sum up the benefits that paritiants might experience if they engage in regular singg —
both with respect to management of breathing difficulties and also in terms of general wellbeing. The befits
for symptoms of respiratory iliness they identify are

t

H H+ +H+ +H+ +H+

Better vocal strength and stamina

More control over the speaking and singing voice
Feeling more in control of breathing

Learning techniques to breathe more efficiently
Less coughing

Increased awareness of the body

Improved mobility

Similarly, a list of benefits for wellbeing is given:

1
s
s
1

Positive feelings, feeling uplifted, less anxiety and pgeession
Confidence, sense of achievement and increased maition to engage in other activities
Feeling part of a group, sharing experiences, making mefriends

New skills, better concentration, stimulation of memoy

As we have seen, many of these points emerge fronhé qualitative data gathered in the current project.

In addition, while the Lambeth and Southwark work wasn progress, new empirical research was published from
New Zealand — a very similar single-group longitudinal fe#mlity study conducted in a community setting over

the course of one year. (McNaughton, et al., 20162017). This study provides a particularly interesiy point of
comparison, and very similar qualitative findings werelgained, though the quantitative outcomes were diffaent.
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Challenges and limitations

As a feasibility study, the present project substantiglachieved its aim and specific objectives. We werbla to
establish, monitor and evaluate four singing for better beathing groups, which ran concurrently on a weekly
basis with good regular attendance — two in Southwark ad one in Lambeth for the whole life of the project flom
September 2015-July 2016, and a further group in Lambethunning from January-July 2016. We were also able
to bring the groups together as planned for larger everg in which they were able to showcase their achieveants.
In the first of these, in February 2016, the combind groups were featured as part of the closing sessioof the
First National Arts and Health Conference and Showcag® health decision-makers, organised by the charity
Arts Enterprise with a Social Purpose (Aesop) at theyil Festival Hall in London. The project was one oftarts
and health projects selected from across the whole dhe UK to be presented at this event. The whole dhe
session can be viewed on the Aesop website: http://ww.ae-sop.org/welcome-to-the-aesop-website/. Further
performance events took place at St. Thomas’ Hosglt in London, in June 2016, as part of the LondorCreativity
and Wellbeing Week, at lunchtime within the Breathe Ats Health Research programme, and then in the evergn
as part of a reception for the All Party Parliamentary @up for Arts, Health and Wellbeing. We have also been
successful in supporting the Southwark groups to sece funding from the Evening Standard Dispossessed Fund,
to continue until September 2017. Continued support fom Guy’s and St. Thomas' Charity funding has also bee
used to support the Lambeth groups as efforts are nie to find alternative sources of support.

Nevertheless, the project did face some challengegirst and foremost, despite our best efforts, we dighot recruit
to the level we originally hoped for. It is clear,n retrospect, that we under-estimated the degree ofime and
effort needed to communicate effectively with healthprofessionals and with people affected by COPD acthe
two boroughs, and encourage participation. Box 1 irthe Introduction presents a time-line, and we did feel &
the outset that a well thought out strategy was adoptal. Firstly, we made contact with the only BLF Bréze Easy
group operating in the two boroughs, which met at the Methodist and United Reformed Church in Dulwich, and
enlisted their support in developing the project in tems of design and materials. Secondly, we identifiedugtable
venues for the groups in both boroughs, and a start dee (from September 2015), days and times when taster
sessions would happen and groups would run, so that thy could be advertised. Thirdly, we printed attraotely
designed recruitment posters and flyers; created a welbes for the project; organised a high profile launch eveh
at the Royal Festival Hall, and produced a high quality @motional film, describing the nature of the project and
including supportive testimonies from health professnals and powerful first-hand accounts of the power of
singing from people with COPD.

The main strategy followed to inform and recruit peopt with COPD was to contact lead GP’s and Practice
Managers at between 10-12 health centres within 30minutes walking distance of the advertised venues. oBters
and flyers were sent to surgeries in April 2015, and &quest was made to the surgeries to send out inforntéon to
patients on their COPD registers. Starting in April gaws six months for recruitment, prior to the plannecbaseline
assessments and start of the groups in late Septemidearly October. This request was sent out for a seed and
third time as it transpired that there was little takeup from surgeries, and eventually only six practicemdertook
to write to patients. By mid-July it was apparenthat we were in danger of not meeting our recruitmenttarget

of 100 participants, with approximately 25 per group and so further efforts were made to enhance publicit

for the project through advertising over three weeksn two local newspapers — Southwark News and Lambeth
Weekender. The proprietor of these newspapers, KevQuinn, took a special interest in the project, as ki
mother had been affected by COPD, and he offered us adiising at a reduced rate, and arranged for one of his
journalists, Joey Millar, to write a feature news itemfor us. We also undertook street level leafletingharticularly
in Lambeth, in public buildings, shops, pharmacies etdn the vicinity of our chosen venues. Eventuallin late
August, we decided not to run a group in one of the Lanbeth venues due to very low numbers, but continued
with the recruitment efforts. Baseline assessmentsok place in September 2015, and three groups commered.
Further baseline assessments took place in Januaryl@0and by this time there were sufficient numbersa
establish a fourth, smaller group, in Clapham, Lambeth

At the end of the recruitment process, we had 60 peofe with reported breathing difficulties involved in tre
study, which was just over half of our original target. The sample consists of two cohorts, and this poterally
complicated the analysis and interpretation of findings The group assessed in September 2015 could have
participated in up to 40 weekly sessions over the lifef the project, whereas those assessed in Januaryl®) could
have experienced up to 25 sessions. The groups did trdiffer significantly as baseline, however, on anyfdhe key
variables assessed, and there was no evidence thaettwo cohorts differed in the changes seen over theitferent
periods of time. It was decided, therefore, to trat the two cohorts as one group for the purposes of his report.
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Apart from the challenges, there are limitations tahe current study, which were known from the outset Chief
among these is the lack of a comparison or control grop. As we have seen, three clinical studies reported/b
Bonilha et al., 2009, and Lord et al., 2010, 2012 wereandomised controlled trials, and they had the advantage
of being able to compare the outcomes from the singig intervention to randomised controls receiving usual
treatment or an alternative intervention. This ismportant, since the control group comparison allows 6r a clearer
interpretation of any changes or lack of them for thesinging group, as attributable to singing. For examle, in

the Bonilha et al. study, an apparently positive chage on an outcome variable in the singing group, suclas the
improved St. George’s Respiratory Questionnaire totstore, was also found in the control group. Similarjyan
apparent lack of change for the singing group on expatory pressure, appears to be a positive and signiéint
finding, when compared with a clear reduction in thismeasure in the control group.

On the other hand, the Bonilha and Lord studies were uneftaken in the context of hospital settings, with

readily accessible patients receiving care, who togart in ‘singing lessons’ in small groups, with the itervention
delivered over relatively short time periods. In the brison et al. study, by contrast, the concern wato develop a
community-based intervention, involving larger numbersf participants, over a longer period of time, and focsed
on the potential for performance events. In other wordsthe model was not one of small numbers engaged in
singing lessons, but rather the development of ‘commnity singing’ groups, meeting regularly to learn and ehearse
songs and develop the skills and confidence to sing in plib. This accounts for the ‘feasibility’ character oftte East
Kent study, as we were attempting something new and thee was no guarantee of success on a number of practita
levels: recruitment, acceptability of the approach,@mmitment to engage over time and willingness to perform.
Such practical matters needed to be tested out befortaking the further, and considerably more expensiveep, of
attempting a community-based large-scale randomised carolled trial. The East Kent study achieved its aimsha
produced some positive outcomes, not least in apparg improvements in spirometric parameters and selfeported
health status on the SGRQ. These changes appearedde due to the singing activity, given that they wee positive
and counter to changes expected over time, given the maral history of COPD. Nevertheless, it was consiee
appropriate to run a further feasibility study in a vergifferent urban context, to further test the feasibilty issues,
and determine whether the positive results arising frm the East Kent study would be replicated.

As it turned out, however, two environmental factors,which could have had a bearing on the outcomes from tle
present study, became strikingly apparent as the search progressed towards its conclusion: firstly, sgmes of
weather and secondly, high levels of atmospheric pollion across London. Both of these factors may havsad

a negative impact on the health and performance capaty of our participants at follow-up. Such factors would
still have operated even if we had conducted a randomisedatrolled trial of course, but at least they would have
been ‘controlled’ in the sense that both, as ‘indegndent’ variables, would have equally affected partipants in the
intervention and control arms of the trial.

Nevertheless, the study ran successfully despitefititilties over recruitment and lower participant numbes than
planned. The story that emerges from the researck & mixed one, with some disappointing outcomes, but thers
that are strikingly positive.

Participants

Participants referred themselves into the study omé basis of information received through their surgees or various
other routes. Everyone, describing themselves asedfed by breathing problems, whether COPD or another lgn
condition, was accepted into the study, with the inention of focusing on the results for those meeting tke inclusion
criteria for COPD in reporting on the findings. Howevenf the 60 people recruited, at follow up, 44 were assessed
by questionnaire, and 42 by spirometry. Of these 4participants, 31 were found to meet the GOLD critedn for
COPD at baseline. ltis clear from the comparisonsatie between those with COPD and those not diagnosedthat
the FEVY/FVC ratios significantly lower for the COPD group, bthe two groups did not differ significantly on the
other self-assessed health measures, in particulanet St. George’s questionnaire, exercise performanand directly
assessed breathlessness after six minutes of walkingonsequently, the decision was made to analyse dmeport

the findings for the whole group together with focusing specifically on those diagnosed with COPD.
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Respiratory and exercise outcomes

Tables 8-11 above report on the changes observed frobaseline to follow-up on the health, functional and
spirometry measures, for the whole group and then thos with COPD. It is reasonable to restrict discusesito the
COPD group as the findings are essentially the samefasthe total sample.

Firstly, it is noteworthy that a number of the key masures show very high correlations over time. Thisparticularly
true for the Six-Minute Walk Test (6MWT), r=0.92; F¥,, r=0.97, and FVC, r=0.95. This points both to stability in
relative rankings on these measures, as well as acotyaof assessment.

Secondly, it is clear that resting Sa02 is slightlyveer at follow-up — 1.35% lower — and that this change is
statistically significant. However, the values aneery high, and well within the normal range. Notwithstanding its
statistical significance, the change is not consided to have any clinical importance.

Thirdly, the general picture for the health and functinal measures, and for FEVYFE\6 and inspiratory pressure,
is one of no change. This can be considered a posié result, as there is no evidence of a decline, eveuith the
passage of time.

And finally, and in contrast to the results for FEythere is a relatively small, but statistically sigiicant decline in
total lung volume expressed (FVC), especially when tisconsidered normatively as a percentage of prediate
values (a fall of 9.51%). This had an effect on theE\,/FVC ratio, of significantly increasing its value fro 0.52 to
0.56 (ie just over half of expressible lung volumes oaverage were forcibly expressed in one second). #ss ratio
is a key variable in the diagnosis of COPD, it is &trig that this value had increased. Nevertheless,gfthange is
very small, and it is unlikely that the change has arclinical importance. In addition, as we have seemarticipants
did report a significant improvement in ease of bredting as reflected in the SGRQ symptoms scale.

As noted earlier, the central aim of the current feasibty study was to test whether the successful developemt of

a network of community singing for breathing groups inEast Kent, could be replicated in Lambeth and Southwark
In the Kent study, statistically significant improwaents were found on spirometry measures, but this kefinding

has not been confirmed here. In the East Kent studizE\%6 for example, changed from 54.3 to 56.3. This
increase was statistically significant, though theffect size was small at approximately 0.1. In the ctent study the
values remained the same: 61.5 to 61.6. With total lng volumes, in the East Kent study FVC% changed fro8d.7

to 85.4, a significant improvement, whereas in the pesent study the values significantly declined from37 to 86.2
(a fall of 9.5%).

A pattern of little or no improvement, or a small declinejs found in other studies of singing and COPD where
spirometry was used in assess changes (the Lord etatd Goodridge et al. studies did not assess changés
spirometry). In the Bonilha et al. (2009) study, for gample, a small reduction was found in FE\And FVC in the
singing group, with no difference compared with theircontrol group (% values are not reported). McNaughtoret
al. (2017), interestingly, reports an improvementri FE\®% in their singing group from 60.3 to 64.5 over the couse
of a year, though this is not significant. For FVC%he values also improve over a year, from 103.5 toQr.0, though
again the change is not significant. The change seemere of 3.5% points, is very close to the 3.7% immpvement
seen in the East Kent study. In the Morrison et astudy the sample size was higher, at 65 participds for the
spirometry assessments, whereas in the McNaughton at study only 18 participants were followed up ovethe
year. The different sample sizes most probably ament for the different outcomes from the statisticalanalysis.

In terms of walking performance, a reduction was seeim the current study in the distance covered in th&ix-
Minute Walk Test (EMWT) by participants with COPBrom 312.7 to 296.6 metres. This is a small declinefo
approximately 16 metres or just over 5% and the changi not statistically significant. In addition, paricipants
reported a slight increase in breathlessness on the Bpscale following exercise (2.9 to 3.1), but the chang is

not significant. It is noteworthy also that the mean ratings are low given the range of the scale (fron®-10) and
represents a subjective rating of ‘moderate’ breathksness. This reflects the self-paced nature of thesessment.
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Exercise capability was not assessed by Bonilha et a(@Q). In the Lord et al. (2010, 2012) studies the Inemental
Shuttle Walk Test was employed. An improved distagdn the singing group was reported in the first studybut

a reduction in the second study, and in neither were ghificant differences with the control groups found. In
Goodridge et al. (2013) a small decline was seen in 6MWdistances between baseline and follow-up, which was
not significant. McNaughton et al. (2017) report a marked and significant improvement for their participans on

the BMWT over one year from 300 to 377 metres (a chang of just under 26%). However, in this study, partipants
also continued with regular exercises classes post pudmary rehabilitation, and the change seen in distanceovered
is more likely a consequence of continued physical exée than the singing activity.

Health status outcomes

Table 13 reports the findings for participants with ©PD on the standardised self-report health measuresnployed
in the evaluation. As with the Morrison et al. (2A.3) study on which the current project was based,lie St. George’s
Respiratory Questionnaire (SGRQ) was adopted at themary outcome measure. All of the test-retest coelations
are in excess of 0.6 and point to satisfactory relialiiji of the scale between baseline and follow-up assesants.
This gives some confidence in the reliability and valigliof the assessments.

In the East Kent study, significant improvements werfound on the SGRQ total and impact scores, whereale a
significant improvement is seen only on the symptomiscale. For the total SGRQ score, for example, in Meon et
al. the baseline and follow up scores were 48.7 and 45.4espectively — a positive change of 3.3 points, wheas in
the current study, the values were 43.1 and 43.3 — alight increase in a negative direction. The change ea in the
current study for the symptom scale, from 56.6 to 488, represents a positive improvement of 7.8 pointsHowever,
there are no available guidelines on the interpretationf sub-scales within the SGRQ, as an assessmentloé
‘minimum clinical important difference’ (MICD) in scees for the SGRQ has only been made for the total seor

Given the significant improvement on the SGRQ syngh scale, individual items making up the scale were
considered. The SGRQ is not validated with respectindividual items making up the questionnaire. Neveheless,
it was considered of interest to see whether the chage on the over all symptom score was due to changes

on specific items. Table 15 reports findings for sigf the symptom items in the questionnaire, and thigeveals
significant changes on two items. Ratings of therBquency of ‘severe attacks of chest trouble’ ovehe last three
months, and ‘good days with little trouble’ in an avermge week, both showed significant improvement. Forevere
attacks, the change is from ‘2 attacks’ to ‘1 attak’ in the last three months; whereas for good days th movement
is from ‘1 or 2 days’ to ‘3 or 4’ days in an averageveek.

No changes were found on the MRC dyspnoea scale, th€BD tariff and the EQ5D health rating scale for the da
the questionnaire was completed.

In previous studies, researchers have used a varietyafidated questionnaires for assessing self-reported Hea
status. Only Bonilha et al. (2009), Lord et al. (2000and Goodridge et al. (2013) employed SGRQ. Bonilha at
report a fall of 5.9 points (an improvement) in the tdal SGRQ score for their singing group, but this is siifar to the
positive change found in their alternative interventin (handicraft lessons) control group. Lord et al.2010) report
a 1.1 point fall in SGRQ for the singing group with no gnificant difference from the ‘usual treatment’ control.
Goodridge et al. (2013) by contrast found a 5.9 pointincrease (a decline in health status) in total SGRQ fine
singing group but a smaller decline in the control groupthough the difference is not significant.

Only the BLF (2017) evaluation of the ‘Singing for #1 Lungs’ programme employed the MRC breathlessness kgca
to assess change. They report a slight and non-sigiti&int fall in values (an improvement) over a period ohiree
months from a mean of 2.76 to a mean of 2.61. In thepresent study, the baseline value of 2.47 increased .57
on follow-up (a small but non-significant increase in beathlessness).
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Service use

None of the questions asked regarding medication or seice use before and during the project revealed any
changes, either improvement or decline, so the pictureras one of stability. This is a positive finding irtself,
especially given the decline seen on the spirometryaasures, and also the concerns expressed regarding aiatjty
in London over the course of 2016. One limitation othe study is that service use was based on self-refs, and
so was reliant upon memory, rather than being directhassessed. Also, some of the response options mage
been insufficiently sensitive to pick up change. F@xample in assessing inhaler use, participants weasked to
report whether they used their inhaler ‘daily’ or ‘less thn daily’. No change was seen on this measure, which

in retrospect was probably too crude to detect posble changes in the pattern and frequency of inhaleusage.
The study also suffers from the lack of a control gup, to assess whether a ‘treatment as usual’ group wdd be
comparable in service utilisation or not.

Qualitative testimonies

Not withstanding the findings from the objective and $andardised measures, the majority of participantshi

this research study agreed that the singing programmied to improvements in respiratory symptoms between
baseline and follow-up. Additionally, respondents alsmoted improvements in mental wellbeing, attributing much
of this to the singing group. Social benefits were alo in evidence, extending to the groups meeting outdie of

the singing sessions and often acting as support and aite channels. Participants also talked about pactilar
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elements of the facilitation they valued most and leared from; how they saw the singing groups contributing
to their improved state of wellbeing, and what they coud do following the programme that they could not do
before. Their accounts provided rich and practical ifghts into what is meaningful for participants.

These findings build on those obtained from previous qudative work. Skingley et al (2014) similarly noted
incremental improvements in breathing, physical hedi{ psychological wellbeing and social support in their
study, drawing on written comments from 97 participants invited to write about their experiences. The RBish
Lung Foundation’s (2017) evaluation of its network bsinging for lung health groups also found that the sane
broad areas emerged from participants responding to amvitation to make comments within a questionnaire.
It is interesting, and perhaps noteworthy, that thecomments in these studies emerged without the promghg
an interview might provide.

Like the present study, Lord et al (2010, 2012) undéwok interviews with participants in their studies (=8 and
n=9 respectively) and, although limited in number, irterviewees reported similar improvements to those note
above, in breathing, general wellbeing, posture, soclaupport and achievement. As with the present study
Lord et al included quantitative measures in the fornof standardised health related questionnaires, the redts of
which did not always point to the same conclusions athe interview data. This led the authors to questiothe
suitability of traditional, objective metrics alone a outcome measures of complex interventions and tdress the
need for data from the participants’ perspective.

McNaughton et al (2016, 2017) reported a relatively smihicohort study comprising standardised respiratory ah
quality of life measures, together with interviews (n42) and a focus group discussion (n=11). Interviews apear
to have been relatively unstructured and improvementsere noted in breathing, sputum clearance, exercise
tolerance and wellbeing. Four themes encapsulated silar findings to those reported in other studies, with a
emphasis on the social aspect of the singing group.

All these studies are remarkably consistent in respdent testimonies and written comments, illustrating the
varied potential benefits gained from singing programmesdr breathing. This is despite differences in sample
size, data collection method and length of singing intevention reported. The current study has recruited a
much larger number of participants for interviews tharprevious studies and therefore adds significantlp what
is now a substantial body of evidence on what the exp@&nce of singing means to people with COPD.
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Recommendations

The present study makes a useful contribution to thgrowing literature on the potential value of regular groyp
singing for people with COPD and other respiratory illnegs. The study was designed as a further feasibilitydiy
to build upon the earlier study conducted in East KentypMorrison et al. (2013) and as such it successfuliget it
aim and primary objectives.

Clearly, the study is limited by the lack of a randorsed control group, although in retrospect, it is perkaps fortunate
that the study was not planned as a community-based redomised controlled trial given the difficulties expegnced
with recruitment. A sufficiently powered trial may wellhave required finding over 200 people with COPD at the
outset to take into account estimated attrition. Fom our experience, such an enterprise in future willequire a
considerable investment of time and energy to ensursupport at the level of primary care and local resgtory
services, and ensure successful recruitment of paigiants. A multi-centre cluster randomised trial of thekind
needed to take account of seasonal variations and backgund polution levels, might require recruitment of500-
1000 participants.

Lewis et al. (2016) in their systematic review of pxéous research (not including the McNamara studies)acefully
assess the limitations of studies reported so far, @nwe are in agreement with their basic recommendatiorthat
‘larger trials are needed to establish the impact of $L(singing for lung health) on patient relevant outcome’, and
specific questions in need of further research:

Which aspects of singing training are most importantdér an effective programme which is attractive
to patients?

What are the objective physiological changes in pedpwho participate in singing?

What value-based outcome measures are required to demstrate the impact of SLH programmes
on patients’ physiological, psychological and social webeing, over a sufficient duration of follow up,
necessary to persuade commissioners to provide sastable funding for this intervention?

What impact does SLH have on health resource utilisati®

What is the most effective way to train and support siging group leaders?

What is the best way to integrate singing programmesénto PR and other aspects of integrated
health care?

What is the optimal duration and capacity of singing tasses? (Lewis et al. 2016, p.7)

Findings from the Lambeth and Southwark Singing and GED Project



Sidney De Haan

Research Centre for Arts and Health

References

Baxter, N., Roberts, C.M. Holzhauer-Barrie, J., etal. (2016)
COPD in England — Finding the measure of succekendon: Royal
College of Physicians.

Bestall, J., Paul, E., Garnham, R., et al.. (1999)Usefulness of the
Medical Research Council (MRC) dyspnoea scale as a measf
disability in patients with chronic obstructive pulmonay disease.
Thorax,54, 581-586.

Bonilha, A.G., Onofre, F., Vieira, L. M. et al. (20 08) Effects of
singing classes on pulmonary function and quality offe of COPD
patients. International Journal of COPD4, 1, 1-8.

BLF (2007)Invisible Lives: Chronic obstructive lung disease (CD)P-
Finding the missing millionsLondon: British Lung Foundation.

BLF (2016)The Battle for Breath.ondon: British Lung Foundation.

BLF (2017)BLF Singing Project Repoitondon: British Lung
Foundation.

BTS (2013)Guideline on pulmonary rehabilitation in adults.Thorax,
68, sup.2. Available from the British Thoracic Sodig www.brit-
thoracic.org.uk

Brown, C.D. and Wise, R.A. (2007) Field tests of exercise in COPD:
The six-minute walk test and the shuttle walk testCOPD4, 217-223.

Clift, S and Hancox, G. (2001) The perceived benefits of singing:
Findings from preliminary surveys of a university tege choral
society, The Journal of the Royal Society for the Promotion ofe4lth,
121, 4, 248-256.

Clift, S., Hancox, G., Morrison, |., et al. (2009) What do singers say
about the effects of choral singing on physical health Findings from
a survey of choristers in Australia, England and Germa European
Society for the Cognitive Sciences of Music (ESCOM) €wance
JyvaskylaFinland, 12-16 August, 2009.

Coulton, S, Clift, S., Skingley, A. and Rodriguez, J. (2015)
Effectiveness and cost-effectiveness of communitynging on
mental health-related quality of life of older peoplerandomised
controlled trial. British Journal of Psychiatr@07, 3, 250-255, doi:
10.1192/bjp.bp.113.129908.

Daykin, N., Julier G., Tomlinson, A., et al. (2016) Music, singing
and wellbeing for adults living with diagnosed condions.
London: What Works Wellbeing.

DH (2010) Consultation on a strategy for services for chronic
obstructive pulmonary disease (COPD) in Englarhandon,
Department of Health. Available from: https://www.gov.uk/
government/publications/strategy-for-services-for-chroc-
obstructive-pulmonary-disease-copd-in-england-congaition-
document

Engen, R. (2005) The singer’s breath: Implications for treatment of
persons with emphysema.Journal of Music Therapy42, 20-48.

EuroQoL Group. (1990) EuroQoL — a new facility for the
measurement of health-related quality of life Health Policy,16,
199-208.

Fletcher, M., van der Molen, T., Salapatas, M. and Walsh, J.
(2010) COPDUNcovered,London: Education for Health. http://www.
educationforhealth.org/data/files/news/copd_report.pdf

Gick, M and Nicol, J. (2016) Singing for respiratory health: theory,
evidence and challengegiealth Promotion International,1-10
pre-publication online access: doi: 10.1093/heapralav013

Singing for Better Breathing

GOLD (2017)Global strategy for the diagnosis, management and
prevention of chronic obstructive pulmonary diseasé.euven: GOLD.
Available from: www.goldcopd.com

Goodridge, D., Nicol, J.J., Horvey, K.J. and Butche, S. (2013)
Therapeutic singing as an adjunct for pulmonary rehabilit&in
participants with COPD: Outcomes of a feasibility stly. Music and
Medicine, 5, 169-176.

Jones, P.W. (2009)Health status and the spiral of decline. COPD, 6,
59-63.

Lewis, A., Cave, P, Stern, M., et al. (2016) Sing for lung health — a
systematic review of the literature and consensus stanent. Primary
Care Respiratory Medicin&6, online publication, doi:10.1038/
npjpcrm.2016.80.

Lord, V.M., Cave, P., Hume, V.J., et al. (2010) Singing teaching as a
therapy for chronic respiratory disease: a randomised otolled trial
and qualitative evaluation.BMC Pulmonary Medicinel0, 41, 1-7.

doi: 10.1186/1471-2466-10-41.

Lord, V., Hume, V., Kelly, J., et al. (2012) Singing classes for chronic
obstructive pulmonary disease: a randomized controlktrial. BMC
Pulmonary Medicine 12, 69, 1-7. doi: 10.1186/1471-2466-12-69

McNamara, R.J., Epsley, C., Coren, E. and McKeoughZ.J. (2016)
Singing for adults with chronic obstructive pulmonary tsease
(COPD) (ProtocolCochrane Database of Systematic Revieviis No.
CDO012296. doi: 10.1002/14651858.CD012296.

McNaughton, A., Aldington, S., Williams, G. and Lev ack, W.M.M.
(2016) Sing Your Lungs Out: A qualitative study of a community
singing group for people with chronic obstructive pulnonary disease
(COPD)BMJ Open,6:€012521. doi:10.1136/bmjopen-2016012521.

McNaughton, A., Weatherall, M., Williams, M., etal . (2017) Sing
Your Lungs Out: A community singing group for chronic obtructive
pulmonary disease: a 1-year pilot studBMJ Open,7:e014151.
doi:10.1136/bmjopen-2016014151.

Morrison, 1., Clift, S., Page, S., Salisbury, I., et al. (2013) A UK
feasibility study of the value of singing for peoplewith chronic
obstructive pulmonary disease (COP)NESCO Observatory
Multidisciplinary Journal in the Arts3, 3, 1-19.

Polkey, M., Green, M. and Moxham, J. (1995). Measurement of
respiratory muscle strengthThorax,50, 1131-1135

Rasekaba, T., Lee, A.L., Naughton, M.T., et al. (209) The six-
minute walk test: A useful metric for the cardiopulmorary patient.
Internal Medicine Journal339, 8, 495-501.

Singh, S.J., Puhan, M.A., Andrianopolos, V., et al. (2014) An
official systematic review of theEuropean Respiratory Society/
American Thoracic SocietyMeasurement properties of field walking
tests in chronic respiratory diseasd&uropean Respiratory Journal,
44, 6, 1447-78.

Skingley, A., Page, S., Clift, S., et al. (2014)‘Singing for breathing’:
participants’ perceptions of a group singing programmefor people
with COPD.Arts & Health: An international journal for research,
policy and practice,6, 59-74.

Stenton, M. (2008) The MRC breathlessness sca@ccupational
Medicine, 58, 226-227.



Appendix
Websites and videos of singing for breathing initives

British Lung Foundation, ‘Singing for Lung Health’
https://www.youtube.com/watch?v=jaJ-7Lz3JaE

Brighton and Hove, ‘Singing for Health’
https://www.youtube.com/watch?v=2gJokbZVA8w

Burnley ‘Singing for Lung Health’ group
https://www.youtube.com/watch?v=8TIY0jVmmaqg

Cambridge ‘Singing for Breathing’
https://www.youtube.com/watch?v=INISsnHFROO

East Kent Singing and COPD Project
https://www.youtube.com/watch?v=c0UK2X3i-FU

East Kent Singing and COPD Project — BBC coverage
http://www.bbc.co.uk/news/health-25231910

Ludlow ‘Singing for Lung Health’
https://www.youtube.com/watch?v=ZRSHntxcrls

Northampton ‘Singing4Breathing’ Group
https://singing4breathing.wordpress.com/author/singig4breathing/

Rhyll ‘Singing for Lung Health’ Group
https://www.youtube.com/watch?v=3ldzgFWrSUc

Royal Brompton and Harefield ‘Singing for Breathing Group
https://www.youtube.com/watch?v=S43cTh-xjCg

Solent ‘Singing for Lung Health’ Group
https://www.youtube.com/watch?v=bmTrsxxwCpA

Tayside NHS ‘Singing with COPD’
https://www.youtube.com/watch?v=qaL AfCBinJs

Wales, ‘Singing for Breathing’
https://www.youtube.com/watch?v=mVmvv0zwgn4

Westminster Breathe Easy ‘Singing for Health’ group
https://www.youtube.com/watch?v=TbHAD7BDKns

Wolverhampton Singing for Lung Health
https://www.youtube.com/watch?v=x3Rqjoy5gg8

Whittington Hospital - Myra Stern on the benefits ofsinging for respiratory illness
https://www.youtube.com/watch?v=WdFh4ImT Yk4

Wigan Warblers

http://lwww.wiganwarblers.co.uk/homepage/
https://www.youtube.com/watch?v=3-sMvz0Yio
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It tells you how to control, teaches you how to contol (...) We all think An hour's continuous exercise here my lungs
we've got to keep gulping in all this air all the tine ‘cause we're feeling feel like they've had a better work out than an
a bit sort of tight and things and instead of breahing it all in we should hour in the gym. This is erm, yeah, | was quite
be letting some of it out and that's what it's taught us. surprised coming here to find out how much

of an exercise it was for my lungs.

And also interestingly you're not worried about, inbhe gym you're worried about heart It's excellent for learning to
rate and all the rest of it, but when you're singing lere you just sort of you forget control not being out of breath,

that you're here for the lungs cause you get involvedisinging and you're trying to when you are out of breath how
remember the words and do the singing. So psychologitlg that's rather good, it's to get back to normal breathing
distracting the mind isn't it? And so you're, | jusfeel so much better. again, it's excellent, yeah.

To be honest with you, | haven't needed to see my
GP so much, because, um, | think I've decided just

see what else | can use to manage it. Because there’s Yeah | don't need so much support now. It's brilliat,
only so much they can do, giving you the inhaler and absolutely brilliant. If we ever lost the funding forthis choir,
the asthma nurse, prescribing additional tablets, at I don’t know what I'd so. I'd probably go back to sesing the
from that, you know, there isn't an awful lot they can doctor more often, you know? | truly believe that chai has
do except, for you, you know, for you to look for other done good to, not just me, to all my colleagues inhe choir,
ways of helping yourself really, | think. we all feel the benefit | believe.
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