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Participant-selected music and 
physical activity in older adults 
following cardiac rehabilitation:  
a randomized controlled trial

Imogen N Clark1,2, Felicity A Baker2, Casey L Peiris1, 
Georgie Shoebridge3 and Nicholas F Taylor1,3

Abstract
Objective: To evaluate effects of participant-selected music on older adults’ achievement of activity 
levels recommended in the physical activity guidelines following cardiac rehabilitation.
Design: A parallel group randomized controlled trial with measurements at Weeks 0, 6 and 26.
Setting: A multisite outpatient rehabilitation programme of a publicly funded metropolitan health service.
Subjects: Adults aged 60 years and older who had completed a cardiac rehabilitation programme.
Interventions: Experimental participants selected music to support walking with guidance from a music 
therapist. Control participants received usual care only.
Main measures: The primary outcome was the proportion of participants achieving activity levels 
recommended in physical activity guidelines. Secondary outcomes compared amounts of physical activity, 
exercise capacity, cardiac risk factors, and exercise self-efficacy.
Results: A total of 56 participants, mean age 68.2 years (SD = 6.5), were randomized to the experimental 
(n = 28) and control groups (n = 28). There were no differences between groups in proportions of 
participants achieving activity recommended in physical activity guidelines at Week 6 or 26. Secondary 
outcomes demonstrated between-group differences in male waist circumference at both measurements 
(Week 6 difference −2.0 cm, 95% CI −4.0 to 0; Week 26 difference −2.8 cm, 95% CI −5.4 to −0.1), and 
observed effect sizes favoured the experimental group for amounts of physical activity (d = 0.30), exercise 
capacity (d = 0.48), and blood pressure (d = −0.32).
Conclusions: Participant-selected music did not increase the proportion of participants achieving 
recommended amounts of physical activity, but may have contributed to exercise-related benefits.
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Introduction

Older adults with cardiovascular disease frequently 
have a history of sedentary behaviour, exercise 
intolerance, and fatigue, along with misconcep-
tions about physical activity. These factors often 
act as barriers for older adults as they attempt to 
adopt and maintain exercise programmes follow-
ing discharge from cardiac rehabilitation.1,2,3 
Consequently, 47% of patients do not adhere to 
levels of activity recommended by physical activ-
ity guidelines two months after completing cardiac 
rehabilitation and this rises to 60% by 12 months.4 
This inability to achieve recommended levels of 
physical activity significantly increases the risk of 
further cardiac and other adverse clinical events.2

It is important to identify strategies that support 
older adults to engage independently in physical 
activity and exercise.3,5 To maximize exercise com-
pliance and lifestyle change, strategies should be 
convenient, accessible, and tailored to the individ-
ual.3 Music is an accessible, inexpensive, and moti-
vating stimulus that can be individualised for 
personal preferences, and might support increased 
exercise participation and physical activity in older 
adults following discharge from cardiac rehabilita-
tion programmes.6

A systematic review demonstrated that listening 
to music during exercise programmes lasting sev-
eral weeks offers older adults cumulative benefits 
leading to improved exercise endurance.7 However, 
none of the 12 reviewed trials examined older 
adults from cardiac rehabilitation programmes or 
the achievement of activity recommended in physi-
cal activity guidelines. Moreover, most trials eval-
uated effects of researcher-selected rather than 
participant-selected music.7 One recently pub-
lished parallel group randomized controlled trial 
has demonstrated preliminary evidence that per-
sonalised music assisted cardiac rehabilitation 
patients to achieve increased total volumes of 
physical activity over a three-month period.8

We compared older adults receiving participant-
selected music and usual care (experimental group) 
with usual care alone (control group) over six 
months following discharge from cardiac rehabili-
tation. The primary aim was to compare groups for 
proportions of participants who achieved levels of 

activity recommended in physical activity guide-
lines. Secondary aims were to compare groups for 
differences in amounts of physical activity, exer-
cise capacity, cardiac risk factors, and exercise 
self-efficacy.

Method

This trial used a single-blind parallel group rand-
omized controlled design with one-to-one alloca-
tion. Participants were recruited from the multisite 
outpatient cardiac rehabilitation programme of a 
large publicly funded metropolitan health service. A 
concealed method was used to allocate participants 
to either participant-selected music for use while 
performing walking-based exercise (experimental) 
or usual care (control). A sequence planner with per-
muted blocks was used to generate participant allo-
cations.9 An independent researcher, not involved in 
recruitment or data collection, sealed the assign-
ments in sequentially coded opaque envelopes.

A blinded assessor administered outcome meas-
ures at discharge from the cardiac rehabilitation 
programme (baseline), and at Weeks 6 and 26. The 
Week 6 measurement time-point was consistent 
with previous research examining short-term phys-
ical activity adherence following cardiac rehabili-
tation,4 and effects of music on physical activity in 
older adults.10,11 Longer-term physical activity lev-
els were examined at Week 26.

Approval to conduct this trial was obtained 
from relevant health service and university eth-
ics committees, and all participants provided 
written informed consent. The trial design was 
registered prospectively with the Australian and 
New Zealand Clinical Trials Register (ID: 
ACTRN12613001369718).

Patients were eligible to participate if they: 
walked independently with or without walking aids; 
demonstrated a low falls risk assessed using the 
Falls Risk for Older People in the Community 
Screen with a score of ⩽3 out of 9;12 demonstrated 
intact cognitive functioning with an Abbreviated 
Mental Test Score ⩾9 out of 10;13 completed at least 
8 of 10 available cardiac rehabilitation sessions 
regardless of primary diagnosis; had functional 
hearing with or without hearing aids; and were aged 
60 years or older.
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The cardiac rehabilitation programme offered 
exercise and information sessions twice a week for 
five weeks. All participants received formal educa-
tion presentations and handouts explaining physi-
cal activity guidelines. Participants in both groups 
were asked to follow these guidelines after dis-
charge from the cardiac rehabilitation programme 
using walking as the recommended mode of mod-
erate level physical activity. Researchers phoned 
participants in both the experimental and control 
groups, weekly for the first six weeks and monthly 
thereafter, to monitor for adverse events and pro-
vide technical support for equipment if allocated to 
the experimental group. The phone calls did not 
offer exercise support such as coaching, advice, or 
encouragement.

In addition to usual care, participants allocated to 
the experimental group met with a music therapist 
for a single session assessment to select preferred 
music for walking-based exercise. Drawing on a 
conceptual framework,6 the music therapist guided 
participants to select music they felt would promote 
physiological arousal and positive subjective experi-
ences while walking. Participants were free to select 
an unlimited music playlist sourced from their own 
music collection, the iTunes online store, and a 
research music library. Furthermore, participants 
were asked to rate the motivational quality of their 
music selections for walking-based exercise using 
the Brunel Music Rating Inventory-2.14,15 Selected 
music was loaded onto lightweight portable music 
playing (mp3) devices for personal use. Participants 
were offered an opportunity to review music selec-
tions with the music therapist after three months.

Primary outcome

Continuous recording with accelerometer-based 
activity monitors (ActivPAL, PAL Technologies, 
Glasgow) were used to calculate proportions of 
participants in each group who achieved levels of 
activity recommended in physical activity guide-
lines.16 Participants in both the experimental and 
control groups wore activity monitors continuously 
for up to eight days at baseline, Week 6, and Week 
26. The ActivPAL has demonstrated high inter-
device reliability for numbers of steps (absolute 
error <1%) and cadence (mean difference <1 step) 

in older adults.17 Physical activity was compared 
against guidelines recommending at least 150 min-
utes accumulated moderate to vigorous physical 
activity per week, achieved with and without 
10-minute bouts.18 Walking cadence >100 steps per 
minute19,20 and metabolic equivalents >321 were 
used as threshold values to define moderate to vig-
orous physical activity in older adults.

Secondary outcomes

Amounts of physical activity and sedentary behav-
iour recorded by the accelerometers were described 
as daily minutes of moderate to vigorous physical 
activity (cadence >100 steps per minute), numbers 
of steps, and daily hours spent sitting or lying. 
Exercise capacity was measured using the 6-min-
ute walk test.22 The 6-minute walk test is a valid 
and reliable test of exercise capacity23 with a mini-
mally clinical important difference of 25 m for 
patients in cardiac rehabilitation.24 Elevated car-
diovascular risk factors were indicated if body 
mass indices were <18.5 or >24.9 kg/m2, systolic/
diastolic blood pressure was >140/90 mmHg, and 
waist circumference was >94 cm for men and 
>80 cm for women.25 Participants completed three 
exercise self-efficacy scales (1 to 10 – very confi-
dent) measuring exercise barriers, duration, and 
frequency.26

The sample size was based on the difference 
between independent proportions. Assuming 0.30 
of patients in cardiac rehabilitation receiving usual 
care (control group) meet the clinical target each 
week (150 minutes of moderate to vigorous physi-
cal activity),5 24 participants were required in each 
group for a power of 0.80 at an alpha level of 0.05 
using a two-tailed test to detect a large difference 
of 0.40 between the groups in the proportion 
achieving activity levels recommended by the 
guidelines. To account for drop-outs, we aimed to 
recruit 53 participants.

Numbers and percentages of participants meet-
ing recommended guidelines of 150 minutes mod-
erate to vigorous physical activity with and without 
bouts were calculated for each group at baseline, 
Week 6, and Week 26, and odds ratios were calcu-
lated through logistic regression. To adjust for any 
differences at baseline, logistic regression used 
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baseline proportions and group allocation as inde-
pendent variables.

Analysis of covariance using baseline measures 
as covariates, determined whether secondary out-
comes of moderate to vigorous physical activity 
minutes, step count, time spent sitting/lying, 6-min-
ute walk test distance, blood pressure, body mass 
indices, waist circumference, and self-efficacy 
improved more in the experimental than control 
group at Weeks 6 and 26.27 Standardised mean dif-
ferences, bias corrected (d) were calculated for all 
secondary outcome measures. Odds ratios were cal-
culated for cardiac risk factors. All analyses were 
conducted according to intention-to-treat princi-
ples, with all available data analysed as allocated.28

Results

Participants were recruited between February and 
December 2014 (Figure 1). The sample comprised 
of 44 men (79%) and 12 women (21%), with a 
mean age of 68.2 years (SD = 6.5). Participants were 
admitted to cardiac rehabilitation with diagnoses of 
cardiac disease without an event (23/56, 41%), 
myocardial infarction (22/56, 39%), conduction 
disorders (5/56, 9%), heart failure (4/56, 7%), and 
valve disease (2/56, 4%). Baseline measures dem-
onstrated similarity between the groups based on 
gender distribution, age, cardiac conditions, and 
medical treatment/procedures. The experimental 
group appeared to be more physically active than 
the control group at baseline (Tables 1 and 2).

There were two reported adverse events related 
to the trial. One participant reported mild redness 
on their thigh under the dressing used to attach the 
activity monitor. Another participant in the experi-
mental group described discomfort wearing the 
bud style earphones but was able to continue with 
over-ear style headphones. One participant in the 
experimental group died three weeks before the 
measurement at Week 26 following an incident that 
was not related to the trial.

Music playlists selected by experimental par-
ticipants ranged from 39 to 850 pieces of music 
(Mean = 199, SD = 192). Music assessments were 
between one and four hours in duration. Four of the 
28 participants requested a review of their music 

playlist at three months. Of 28 experimental par-
ticipants, 27 reported walking with their mp3 play-
ers on one to seven days of the week (mean = 4.7, 
SD = 1.7) over the first six weeks in logbooks, and 
continuing regular use for the remainder of the six-
month trial in postinterviews and monthly phone 
calls. One experimental participant reported no use 
of their mp3 player during the trial.

There was no difference in odds of participants 
in the experimental group compared with the con-
trol group achieving levels of activity recom-
mended in physical activity guidelines at Week 6 or 
Week 26. Adherence with physical activity guide-
lines was low across the sample, with 150 minutes 
of moderate to vigorous physical activity (accord-
ing to cadence >100) in 10-minute bouts achieved 
by 14 of 55 (25%) participants at Week 6, and 12 of 
53 (23%) participants at Week 26 (Table 2).

There were no between-group differences in 
daily minutes walking at cadence >100 with or 
without bouts, numbers of steps, or hours spent sit-
ting/lying. A small effect size favouring the experi-
mental group was observed for minutes walked at 
cadence >100 without bouts at Week 6 (d = 0.30, 
95% CI −0.24 to 0.82).

There were no between-group differences for 
the 6-minute walk test. The experimental group 
demonstrated significantly improved within group 
6-minute walk test performance at Week 6 (p = 0.02) 
and Week 26 (p < 0.01). A moderate effect size 
favouring the experimental group was observed at 
Week 26 (d = 0.48, 95% CI −0.07 to 1.03).

Males in the experimental group demonstrated 
significant reductions in waist circumference com-
pared with the control group, and moderate effect 
sizes were observed at Week 6 (d = –0.65, 95% CI 
−1.27 to −0.04) and Week 26 (d = −0.68, 95% CI 
−1.30 to −0.05). There were no between-group dif-
ferences in female waist circumference. Healthy 
waist circumference across the sample was 
recorded for 9 of 55 (16%) participants at Week 6, 
and 11 of 53 (21%) participants at Week 26.

There were no between-group differences in 
blood pressure. The experimental group demon-
strated a significant within group improvement in 
diastolic blood pressure at Week 26 (p = 0.05), and 
a small effect size was observed (d = −0.32, 95% CI 
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−0.9 to 0.2). Healthy blood pressure (systolic and 
diastolic) across the sample was recorded for 37 of 
55 (67%) participants at Week 6, and 27 of 53 
(51%) participants at Week 26.

There were no between-group differences in 
body mass indices. A small effect size favouring 
the experimental group was observed for reduced 

body mass indices at Week 26 (d = −0.35, 95% CI 
−0.9 to 0.2). Healthy body mass indices across the 
sample were recorded for 8 of 53 (15%) partici-
pants at Week 6 and 8 of 53 (15%) participants at 
Week 26. There were no between-group differ-
ences in exercise barrier, duration, or frequency 
self-efficacy at Week 6 or 26 (Tables 2 and 3).

Figure 1.  Participant flow.
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Discussion

Results from this randomized controlled trial did 
not demonstrate increased adherence with physical 
activity guidelines among older adults (aged 
60 years and older) who received participant-
selected music in comparisons with usual care fol-
lowing cardiac rehabilitation. Numbers of 
participants across the sample who did not achieve 
activity levels recommended by physical activity 
guidelines were high at baseline (73%), and fol-
lowing discharge from cardiac rehabilitation at 
Week 6 (75%) and Week 26 (77%). High propor-
tions of participants across the full sample also pre-
sented with significant cardiac risk factors. The 
lack of physical activity and elevated risk factors 

demonstrate an increased likelihood of recurring 
morbidities among participants.25 Overall, our 
results indicate that participant-selected music was 
not sufficient to facilitate changes in behaviour 
required for the achievement of activity levels rec-
ommended in physical activity guidelines.

The music intervention did not incorporate 
additional behaviour change strategies, which are 
recommended to improve compliance with physi-
cal activity guidelines.29 Behaviour change tech-
niques, including goal-setting, problem solving, 
self-monitoring, and planned social support (fam-
ily, friends, colleagues), have been successfully 
integrated into cardiac rehabilitation to promote 
physical activity.30 Motivational interviewing has 
also contributed to modest increases in amounts of 

Table 1.  Baseline characteristics of participants.

Characteristic Randomized (n = 56) Analysed at Week 26 (n = 53)

  Exp (n = 28) Con (n = 28) Exp (n = 27) Con (n = 26)

Age (yr), mean (SD) 67.3 (4.2) 69.2 (8.2) 67.3 (4.3) 69.7 (8.3)
Gender, n males (%) 21 (75) 23 (82) 21 (78) 21 (81)
Cardiac condition, n (%)  
  STEMI 8 (29) 4 (14) 8 (30) 4 (15)
  NSTEMI 4 (14) 6 (21) 4 (15) 6 (23)
  Conduction disorders 3 (11) 2 (7) 3 (11) 2 (8)
  Unstable angina 10 (36) 13 (46) 10 (37) 11 (42)
  HF/CHF/cardiomyopathy 2 (7) 2 (7) 1 (4) 2 (8)
  Valve disease/aortic stenosis 1 (4) 1 (4) 1 (4) 1 (4)
Medical treatment/procedures, n (%)  
  PCI 18 (64) 14 (50) 17 (63) 14 (54)
  CABGS 4 (14) 5 (18) 4 (15) 4 (15)
  PPM 3 (11) 0 (0) 3 (11) 0 (0)
  AVR surgery 1 (4) 1 (4) 1 (4) 1 (4)
  Medical management 2 (11) 8 (29) 2 (7) 7 (27)
Eligibility assessments  
  FROP-Com/9 (SD) 0.1 (0.3) 0.2 (0.4) 0.1 (0.3) 0.2 (0.4)
  AMTS/10 (SD) 9.9 (0.3) 9.9 (0.4) 9.9 (0.3) 9.9 (0.3)
Cardiac Rehabilitation Sites n (%)  
  Site 1 10 (36) 11 (39) 10 (37) 10 (38)
  Site 2 8 (29) 8 (29) 7 (26) 7 (27)
  Site 3 10 (36) 9 (32) 10 (37) 9 (35)

AMTS: abbreviated mental test score; AVR: aortic valve replacement; CABGS: coronary artery bypass graft surgery; CHF: conges-
tive heart failure; Con: control group; Exp: experimental group; FROP-Com: falls risk for older people in the community; HF: 
heart failure; NSTEMI: non-ST segment elevation myocardial infarction; PCI: percutaneous coronary intervention; PPM: permanent 
pacemaker; STEMI: ST segment elevation myocardial infarction.
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physical activity in people with chronic health con-
ditions.31 Additional behaviour change strategies 
could be combined with participant-selected music 
to augment effects in future research.

The music therapist provided guidance for 
experimental participants that aimed to enhance 
physiological arousal and subjective experience 
during walking-based exercise. This was done by 
encouraging free selection of music with person-
ally motivating elements (rhythm, tempo, melody, 
harmony, lyrics) and associations (cultural, films, 
memories).6 This approach tested the influence of 
music as a whole on exercise performance, rather 
than emphasising any particular musical elements. 
However, tempo has a strong impact on exercise 
performance,6 as demonstrated in a recently pub-
lished feasibility study, which used personalised 
music limited by tempo within 10 beats of walking 
cadence to increase amounts of physical activity in 
cardiac rehabilitation patients.8 Further research 
testing participant-selected music with tempo 
matched to walking cadence might also have an 
impact on the achievement of activity levels rec-
ommended in physical activity guidelines.

While there was no difference in the likelihood 
of meeting physical activity guidelines between the 
two groups, there was some preliminary evidence 
suggesting benefits in exercise-related outcomes 
for the experimental group. The small effect size 
favouring amounts of moderate to vigorous physi-
cal activity completed by experimental participants 
at Week 6 may have had a carry-over effect on 
reduced male waist circumference at both meas-
urements, and at Week 26 on 6-minute walk test 
performance, diastolic blood pressure, and body 
mass indices. Experimental participants also 
walked 25 m further than the control group over the 
6-minute walk test at Week 26, a distance recog-
nised as the minimal clinically important differ-
ence in adults with coronary artery disease.24 
However, these observed exercise-related benefits 
were not sufficient to have an impact on the 
achievement of activity levels recommended in 
physical activity guidelines.

A main strength of the current trial was the use 
of a single-blinded randomized design so there was 
a low risk of bias. Further, to our knowledge, this 

trial was the first to compare effects of participant-
selected music with usual care on older adults’ 
achievement of activity levels recommended in 
physical activity guidelines following cardiac reha-
bilitation. The physical activity guidelines repre-
sent optimal levels of activity for older adults,18 
and objective results gained from this project pro-
vide a platform for further research examining the 
effects of music on older adults’ physical activity 
adherence.32

Achievement of activity levels recommended 
by activity guidelines was low across the full sam-
ple at all measurements, despite graduation from 
cardiac rehabilitation. While the number and fre-
quency of sessions in the cardiac rehabilitation pro-
gramme attended by participants in this project met 
Australian standards33,34 our results may not be 
generalisable to cardiac rehabilitation programmes 
of longer duration. Further, this trial recruited par-
ticipants aged 60 years and older, and is not repre-
sentative of cardiac rehabilitation programmes 
with younger adults. Nonetheless, the low compli-
ance with physical activity guidelines suggests fur-
ther research examining the efficacy of cardiac 
rehabilitation programmes may be warranted.

The trial was limited by the small sample size 
of 56 participants, so that it was only powered to 
detect a relatively large (40%) difference in the 
proportion of individuals achieving the level of 
activity recommended by physical activity guide-
lines over a relatively short exposure time of six 
months. The maximum difference between the 
groups in proportions at Week 26 was 11%, a dif-
ference that may not be clinically significant even 
if confirmed in a trial with a much larger sample. 
The trial was further limited with a greater pro-
portion of participants in the experimental group 
than the control group achieving levels of activity 
recommended by physical activity guidelines at 
baseline. However, participants were randomly 
allocated to groups and discrepancies between 
groups at baseline were accounted for in analyses. 
A final limitation concerned the use of metabolic 
equivalent cut-off points to calculate the primary 
outcome, as this measurement is indirect and 
based on propriety algorithms. However, results 
calculated from metabolic equivalent cut-offs >3 



338	 Clinical Rehabilitation 31(3)

were consistent with results calculated from steps 
>100 per minute.

In conclusion, participant-selected music did 
not increase the proportion of participants achiev-
ing levels of activity recommended by physical 
activity guidelines, and the incidence of cardiac 
risk factors across the full sample was high. There 
was some preliminary evidence from secondary 
outcome measures suggesting exercise-related 
benefits in the experimental group. Findings from 
this trial warrant further research with a larger sam-
ple and longer exposure period. To increase the 
chances of significant effects, further research 
might augment participant-selected music with 
established behaviour change strategies,29,30 and 
recognising the impact of tempo in music,8 limit 
pieces of music to those with tempo-matching par-
ticipant cadence.

Clinical messages

•• Exercise with music was not sufficient to 
increase the proportion of older adults 
with cardiac disease meeting physical 
activity guidelines.

•• Exercise with music may provide other 
health benefits for older adults with cardiac 
disease.
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