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Abstract

Background: Although evidence exists for the efficacy of cardiac rehabilitation programmes to reduce morbidity and
mortality among patients with cardiovascular disease, cardiac rehabilitation programmes are underused. We aimed
systematically to review the evidence from prospective cohort studies on factors associated with non-participation in
and/or dropping out from cardiac rehabilitation programmes.

Methods: MedLine, Embase, Scopus, Open Grey and Cochrane Database were searched for relevant publications
from inception to February 2018. Search terms included (2) coronary heart disease and other cardiac conditions;
(b) cardiac rehabilitation and secondary prevention; and (c) non-participation in and/or dropout. Databases were
searched following the PRISMA statement. Study selection, data extraction and the assessment of study quality were
performed in duplicate.

Results: We selected 43 studies with a total of 63,425 patients from |0 different countries that met the inclusion
criteria. Factors associated with non-participation in and dropout from cardiac rehabilitation were grouped into six
broad categories: intrapersonal factors, clinical factors, interpersonal factors, logistical factors, cardiac rehabilitation
programme factors and health system factors. We found that clinical factors, logistical factors and health system factors
were the main factors assessed for non-participation in cardiac rehabilitation. We also found differences between the
factors associated with non-participation and dropout.

Conclusions: Several factors were determinant for non-participation in and dropout from cardiac rehabilitation. These
findings could be useful to clinicians and policymakers for developing interventions aimed at improving participation and
completion of cardiac rehabilitation, such as E-health or home-based delivery programmes.

Trial Registration: International Prospective Register of Systematic Reviews (PROSPERO) identifier: CRD42016032973.
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Introduction

The leading cause of non-communicable disease deaths
worldwide in 2015 was cardiovascular disease (CVD),
accounting for 17.9 million deaths.! Cardiac rehabilitation
(CR) is recognised as integrated care for patients with CVD
and is a class IA recommendation of the American Heart
Association, the American College of Cardiology
Foundation and the European Society of Cardiology.2* CR
comprises multidisciplinary interventions focused primar-
ily on risk factor management, exercise and medication.?*

Empirical evidence on CR has shown that these pro-
grammes reduce total mortality by 13—24% in the follow-
ing one to 3 years after a coronary event, and reduce
readmissions in the following year by 31%.> Despite the
clinical benefits of CR and its cost-effectiveness, uptake of
CR remains suboptimal.2* Diverse systematic reviews and
meta-analyses find CR referral rates ranging from 22.2%
to 73.7%, the rates varying by country and by gender.® For
referred patients with CVD, participation rates range from
14% to 35%.%78 Recent reviews have shown that once
patients are engaged in CR, adherence ranges from 36.7%
to 84.6%,° with dropout rates ranging from 12% to 56%.10

Several reviews have found factors associated with par-
ticipation in CR. In particular, patient-oriented factors, med-
ical factors, logistical factors and healthcare system factors
have been proposed to explain the variability in CR enroll-
ment.”1112 Literature on factors associated with dropout is
scarce. A recent systematic review found that patients with
comorbidities'? and smokers have higher dropout rates.!?
However, these previous reviews have some limitations: (a)
the design of the studies included cross-sectional studies,
which cannot determine whether the factor precedes the
effect, and although retrospective cohort designs do permit
this, they are usually more biased than prospective cohort
studies; (b) previous systematic reviews did not evaluate the
quality of included studies; and (c) no previous systematic
review has specifically focused on factors associated with
non-participation in and/or dropout from CR.7-11-12

Therefore, the aim of this study was systematically to
review prospective cohort studies available in the litera-
ture examining factors specifically associated with non-
participation in and/or dropout from CR programmes. Our
results will provide clinicians and policymakers with the
best available research evidence to improve CR participa-
tion and completion.

Methods

Search strategy and selection of articles

We followed the PRISMA guidelines for reporting system-
atic reviews!# (see Figure 1). The protocol was registered
in the International Prospective Register of Systematic
Reviews(PROSPERO,registrationno.: CRD42016032973)
on | September 2016 and was last updated on 15 September

2017. Comprehensive literature searches of Scopus,
MedLine (through Ovid and Pubmed), Cochrane Database,
Embase, Web of Science and Open Grey Repository (sys-
tem for information on grey literature in Europe) databases
were conducted. The first search was carried out in
December 2016 and last updated in February 2018 without
any restrictions. Two reviewers (DMR and MGH) searched
the databases separately.

The search strategy incorporated three concepts using
different combinations: (a) coronary heart disease and
other cardiac conditions; (b) cardiac rehabilitation and sec-
ondary prevention; and (¢) non-participation and/or drop-
out. Searches were piloted in Ovid and then adapted to run
across the other databases. The reference lists of the pri-
mary studies selected as well as recent reviews in the field
were checked. In addition, we contacted expert authors to
identify additional articles in our search.

Study selection was over three phases. First, duplicate
studies were deleted. Second, a selection of potentially rel-
evant articles was made based on the title and abstract.
Third, a final selection was made after reading the full text
of the articles. The selection process was done in duplicate
(DMR and MGH), and a third reviewer participated in
cases of disagreement (EM). The inter-agreement between
reviewers measured with the kappa statistic was excellent
(1€ 0.79; 95% confidence interval (CI) 0.68-0.95).

The studies selected had to meet specific inclusion cri-
teria presented in Table 1. Based on previous studies, sev-
eral cardiovascular conditions were included with the aim
of comprising all patients eligible for CR.>!5> We focused
on studies with factors associated with non-participation
in/or dropout from CR. For this purpose, prospective
cohort studies were selected as they provide greater evi-
dence of causality and better quality than cross-sectional,
retrospective cohort and case—control studies. Finally, this
systematic review focused only on secondary prevention
and CR programmes. All languages and all settings were
considered for inclusion.

Summary measures

The summary measures included in the studies selected
were relative risk (RR) and odds ratio (OR). In those stud-
ies that did not provide RR and/or OR, factors resulting
from the logistic regressions were included.

Data synthesis

We developed a data extraction sheet, pilot tested it on four
randomly selected included studies and refined it accord-
ingly. The main characteristics of these studies were rigor-
ously extracted by DMR, and verified by a second reviewer
(MGH). Any discrepancies were resolved by discussion
between the two reviewers. Thirteen discrepancies were
resolved by a third reviewer (EM).
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Figure 1. Flow chart of articles included and excluded after the systematic review.

Following previous studies,'®!7 the type of non-participa-
tion was divided into non-participation (patients were
referred but never attended) and dropout (patients who
attended at least one session before abandoning treatment).
For each study, information was collected about the author(s),
year of publication, study country, follow-up period of the
cohort, sample size, diagnosis, mean age of the participants
at baseline, cluster risk factor, outcome variable (non-partic-
ipation or dropout), procedure for data collection, statisti-
cally significant associated factor(s) and risk of bias (see
Supplementary Table 1). Factors that were not clearly identi-
fied were not included in the categories. Complementary cat-
egories (e.g. younger age and older age) and studies that
presented factors associated with CR adherence or CR com-
pletion were reverted into factors for non-participation in and
dropout from CR by inverting the OR or RR.

Risk of bias in individual studies

Quality assessment was performed independently in dupli-
cate (DMR and MGH) and a third reviewer participated in
cases of disagreement (PMP). The quality of the studies

was assessed using the Newcastle—Ottawa Scale (NOS)
for cohort studies.'® The NOS awards stars for three cate-
gories: selection, comparability and outcome, each divided
into further subcategories (see Supplementary Table 2). As
our outcome was non-participation in or dropout from CR,
in all studies the outcome of interest was not present at the
start of the study. In addition, follow-up was considered to
be adequate in all studies as the outcome was assessed at
the end of the CR programme. The maximum number of
stars that can be achieved in a study with the NOS is nine,
which indicates complete absence of bias. The inter-rater
agreement with the kappa statistic was 0.74 (95% CI 0.55—
0.88) and only two studies have a quality rate lower than
five stars.!9:20

Results

Search results

The search strategy produced 7882 potentially relevant stud-
ies (the PRISMA flow diagram provides detailed informa-
tion on the selection process, see Figure 1). A further two
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articles were identified from among the references of the
articles selected. Of these, 3921 were duplicates. Of those
remaining, 3813 were excluded after reviewing the title and
abstract. After reviewing the full text of the remaining arti-
cles, another 107 were excluded for the following main rea-
sons: 60 were cross-sectional or retrospective studies, 31 did
not evaluate factors associated with non-participation in and/
or dropout from CR and nine were not CR programmes.
Finally, 43 articles were selected. The data from these studies
were extracted and summarised in Supplementary Table 2.

The studies were based on samples from the USA
(34.9%), Europe (27.9%), Canada (18.6%) and Oceania
(18.6%). The studies included a total sample of 63,425
participants, with a mean age of 63 years. Of the 43 arti-
cles included, four (9.3%) employed a sample of women
only and 22 (51.16%) had been published in the past dec-
ade. All the studies were in hospital-based settings. The
assessment of non-participation in and/or dropout from
CR was carried out through medical records (30.2%),
questionnaires (25.6%), both interviews and medical
records (25.6%), or interviews (18.6%). With respect to
non-participation, 29 (67.4%) studies used samples that
had never participated in CR: 11 (25.6%) studies included
participants who dropped out from CR; and three studies
(7%) included participants who either had not participated
in or dropped out from CR programmes. Forty-one arti-
cles reported logistical regressions with OR,!9-57 two with
beta,*8->° one reported chi-square statistic®® and one a Cox
hazard proportional model.®!

Study quality

The results of the quality assessment of the included stud-
ies are presented in Supplementary Table 1. The total mean
NOS was 7.05 (standard deviation 1.4; range 4-9). Of the
43 studies, 37 were representative of their community and
30 objectively evaluated the associated factors. The analy-
sis of comparability revealed that 26 studies controlled for
gender and 30 controlled for any other factor. In 29 stud-
ies, the outcome was measured through medical records
and/or structured interviews. The losses during the follow-
up period did not exceed 15% in 24 studies. Finally, 29
studies provided adjusted results.

Associated factors

Following a socio-ecological health model, associated fac-
tors both for non-participation in and for dropout from CR
were divided into six main categories: intrapersonal fac-
tors, clinical factors, interpersonal factors, logistical fac-
tors, CR programme factors and health system factors (see
Table 2).

Intrapersonal factors. Eight studies reported older age as a
factor associated with non-participation in CR (OR range

1.01-4.76),23:25:35:4042.4445.57 byt only one study described
this as a factor affecting dropout.5¢ Conversely, four stud-
ies found being young to be a factor associated with non-
participation (OR range 1.04-1.72),1927:4546 and in four
studies this was associated with dropout (OR range 1.12—
1.67).4953:55.56 With respect to gender, all the studies that
evaluated the relationship between gender and non-partic-
ipation found that female patients have up to four times
higher odds of non-participation (OR range 1.64—
4.17),20-2440.45.46,55 whereas two studies found that being a
man was associated with higher dropout rates,’!->3 and only
one study found being a woman to be a factor associated
with dropout (95% CI 5.59).55 Eight studies explored the
relationship between indicators of low socioeconomic sta-
tus (e.g. low income, living in a high deprivation area or
lack of insurance) and either non-participation in or drop-
out from CR.21:2937.39:4044.56 A1] of them found that patients
in a more vulnerable socioeconomic situation had a higher
risk of non-participation in and dropout from CR.
Comorbid conditions were associated with up to nearly
twice the odds of non-participation** and with higher odds
of dropout from CR.*° Depressive symptoms and personal
stressful events were associated with up to nearly five times
higher odds of non-participation (OR range 1.20—
4.76).27:3236 Only one study found that anxiety was associ-
ated with participation in CR.?° In line with this, the five
studies that evaluated the relationship between depression
and anxiety with dropout found a positive relationship
between these variables (OR range 1.15-7.17).48-50,52,55.59
Low self-efficacy for managing the disease was associ-
ated with non-participation (OR range 1.05-2.17),2%35 and
reporting irrational health beliefs, higher self-efficacy,
lower disease consequences and poorly perceived treat-
ment control were factors associated with CR dropout (OR
range 1.34-2.01).558 Finally, not feeling the need for CR
and not having the intention to attend were associated with
non-participation in CR (OR range 1.49—17.32).1925:41

Clinical factors. Being a smoker has been associated with
nearly twice the odds of non-participation (OR 1.69, 95%
CI 0.44-0.80),* and with more than three times the odds for
CR dropout (OR range 1.20-3.30).47:31:53:5457 Four studies
found that higher body mass index increased the risk of non-
participation in and dropout from CR,35515254 whereas one
study found that obesity was associated with participation
in%¢ and another study with completion of CR.33 Poor func-
tional capacity and reduced physical function have been
associated with higher rates of non-participation in CR (OR
range 1.02-1.19).2340 Physical inactivity, poor functional
capacity and lower exercise capacity were factors associated
with higher dropout from CR.4751:5457 Not having controlled
cholesterol levels and not having a previous history of high
cholesterol were associated with non-participation in
CR.2446 Type II diabetes mellitus has been associated with
up to nearly twice the odds of non-participation in CR.%!
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Table I. Inclusion and exclusion criteria for the studies included in the review.

Aspects considered Inclusion criteria

Exclusion criteria

Population Patients with cardiovascular disease
eligible for CR programme!

Outcome Factors associated to nonparticipation
in and/or dropout from CR
programmes

Design Prospective cohort

Type of intervention  Secondary prevention programmes, CR
programmes, interventions at phase |2
Language All languages

Setting Home-based, community-based,

hospital-based

Patients not eligible for CR programme

Studies in which the variables assessed are not associated with
non-participation in and/or dropout from CR programmes; or in
which results did not differentiated type of non-adherence
Retrospective cohort, cross-sectional, case—control, clinical trials,
systematic reviews and meta-analyses, protocols, clinical case and
editors’ letters, interventional studies, qualitative studies

Primary and/or tertiary prevention programmes

Interventions at phase | and/or phase llI

None

None

'Type of patients. Patients had to be diagnosed with one of the following conditions: cardiovascular disease, coronary heart disease, arteriosclero-
sis, acute coronary syndrome, myocardial infarction, or angioplasty. Studies focusing on patients who underwent coronary artery bypass grafting

surgery or cardioverter defibrillator implantation were also included.

2Core components of a cardiac rehabilitation programme: baseline assessment, nutritional counseling, risk factor management (lipids, blood pres-
sure, weight, diabetes mellitus and smoking), psychosocial interventions, physical activity counseling and exercise training.

CR: cardiac rehabilitation.

Three studies found that diabetes was associated with three
times higher odds of dropout from CR (OR range 1.44—
3.38,545761 whereas only one was found to be associated
with completion.’! High disease severity has been associ-
ated with lower odds of non-participation*! and higher odds
of dropout (OR range 1.67-4.20).5153 Having a coronary
artery bypass has been associated with higher rates of par-
ticipation (OR range 0.02-0.49),22:2728.323444 while other
cardiac events or a previous history of CVD were factors
associated with non-participation in3%40:4446.57 and dropout
from CR.50

Interpersonal factors. Being single was associated with
non-participation in CR in seven studies (OR range 1.30-
2.50)2%26:38-40.4244 and with dropout from CR in two studies
(95% CI 2.89).5%54 Being unemployed or retired was asso-
ciated with higher rates of non-participation?’¥7 in two
studies and with dropout in men in one,’’ whereas being
employed has been associated with higher odds of non-
participation in** and dropout from CR.5! Low practical
and social support have been identified as factors associ-
ated with non-participation in CR (95% CI 1.12-2).19.33,38

Logistical factors. Longer travel times (95% CI 1.16—
10),233! being a non-driver,’” lack of transport,*® living in a
rural areal®3% or in a geographically inaccessible area*
were associated with non-participation in CR. Only one
study found that being dependent on transport was associ-
ated with twice the odds of dropout from CR (OR 2.01,
95% CI 1.16-3.47).50

CR programme factors. Having participated previously in a
CR programme was associated with higher participation.>®

Attending CR twice per week was associated with higher
odds of dropout than attending three times per week (95%
CI 3.76).%°

Health system factors. Seven studies found that lack of a
referral to CR or having a low strength of endorsement
from physicians has been associated with non-participa-
tion (OR range 1.49-2514).20.22.25.28,30,31,34 With respect to
dropout, longer intervals between the first and second visit
to the general practitioner after the cardiac event were
associated with nearly four times greater odds of dropout
from CR (OR 3.45, 95% CI 3.05-3.91).47

Discussion

We identified 43 prospective cohort studies that ascer-
tained 63 statistically significant factors associated with
non-participation in and/or dropout from CR programmes.
To our knowledge, this systematic review is the first to
provide a comprehensive overview of differential factors
associated with both non-participation in and/or dropout
from CR that included only prospective cohort studies.
Our systematic review found factors consistent with previ-
ous reviews, such as intrapersonal factors, clinical factors,
health system factors and logistical factors.!!-'252 However,
we also found new associated factors that have not
appeared in previous reviews, such as CR programme
factors.

One of our main findings is that there are still several
factors with scarce evidence of their association with non-
participation in and/or dropout from CR, such as ethnicity,
employment, practical support and illness beliefs.
Moreover, we found that age, gender and employment
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Table 2. Factors associated with non-participation in and dropout from CR programmes.

Non-participation
N studies evaluating (OR range)

Dropout
N studies evaluating (OR range)

Intrapersonal factors
Older age!9:23:25.27.35.40.42,44-46.49.53,55-57

Women?20.24,40,45,46,51,53,55

Lower educational level404!
Arab®0

Non-Caucasian*

Medium deprivation area’®

High deprivation area3’-%6

Low income?!:29.39.44

High economic burden*

No insurance®

Comorbid condition#450
Depressive symptoms3236:48:49,5259
Anxiety/depression symptoms>%55
Anxiety??

Stressful events?’

Low disease self-efficacy?®355%
Poor perceived treatment control’>
Irrational health beliefs>®

Low disease consequences®®
Not feeling the need for CR?
No intention to attend'®>8
Clinical factors

Smoke r40,47,5 1,53,54,57

Higher body mass index263551-54
Poor functional capacity?3475!,54
Lower frequency of activity37:57
Sedentary lifestyle2¢

Lower physical function*

Total cholesterol level?*46
Hypertension*

Disease severity20>!:53

Type Il diabetes mellitus®!>457:6!
Thrombolysis status3’

ECG T-wave inversion3®
Peripheral artery disease
Congestive heart failure*
History of CVA>

Previous PCI0

No previous angina*

PC 284457

AMI5657

CABG?2227.2832.34

Reperfusion therapy?’

B-Blocker therapy*°

No family history of CVD*
Interpersonal factors

Single/no partner?22630394042445054
Unknown marital status*

Low social support!?33

Low practical support3®
Unemployed or retired?’:37:43:51.57

I (0.58-4.76)
6 (1.644.17)
2 (1.5-1.81)
| (7.57)

1 (1.72)

1 (1.20)
4 (1.47-5)

1 (1.78)

| (2.56)

1 (1.22)

2 (1.20-3.85)

1 (0.53)
| (4.76)
2 (1.05-2.17)

1 (10.11)
2 (1.04-17.32)

I (1.69)
2 (0.18-1.12)
1 (1.02)
1 (1.13)
|2 (0.02-0.09)
1(1.19)
2 (1.82 -2.73)
1 (1.72)
1 (0.92)
1 (1.82)
| (0.55)
1(2.5)
1 (2.32)
I (1.28)

b (1.56-1.82)
1 (23)

3 (0.55-9.78)
2 (0.64-5.13)
5 (0.02-0.49)
1 (0.13)

7 (1.30-16.73)
1 (1.92)

2 (1.12-1.22)

1 )

3 (0.48-5)

4 (0.42-1.82)
3 (0.55-5.59)

| (2.38)
| (2.04)

| (2.55)
4 (1.15-2.51)
2 (1.48-7.17)

| (0.50)
1 (1.96)
| (1.34)
I (1.64)

5 (1.20-3.33)
4(0.94-3.33)
3 (1.01-1.90)
1 (7.32)

2 (1.67-4.20)
4 (0.50-3.38)

| (4.18)

| (0.47)
1 (1.17)

2 (2-2.86)

2 (0.48-4.69)
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Table 2. (Continued)

Non-participation
N studies evaluating (OR range)

Dropout
N studies evaluating (OR range)

Logistical factors

Long travel time?33! 2 (1.16-10)

Non-driver or dependency for transport>%57 I (3.09) I (2.01)
Lack of transport>¢ 1 (1.85)

Rurality!?:3% 2 (1.91-4.55)

Less proximity to CR#2 1 (3.12)

Geographically inaccessible** 1 (1.28)

CR programme factors

Previous CR participation3é 1 (0.42)

Frequency of programme0 I (3.76)
Health system factors

Lack of referral?225.2831.34 5 (4.03-2514)

Low strength of endorsement20:30 2 (1.49-2.04)

Emergency admission*t 1 (0.71)

Public or other type of hospital (not private)* I (1.54)

Post-discharge health support® 1< (0.32-0.38)

Longer interval between visits | and 24 | (3.45)

aThe study by Farley et al. (2003)?¢ reported information for two sets of pools (whole sample and male sample).

5The study by Parashar et al. (2012)* reported information for two follow-up times (4 weeks and 6 months).

The study by Soo-Hoo et al. (2016)* reported information for two follow-up times (4 weeks and 6 months).

AMI: acute myocardial infarction; CR: cardiac rehabilitation; CVA: cardiovascular accident; CABG: coronary artery bypass graft surgery; PCI: percu-

taneous coronary intervention; CVF: cardiovascular disease.

status were controversial for non-participation in and
dropout from CR. However, these results are in contrast
with previous systematic reviews that found that being
older, being a woman and being unemployed were factors
associated with non-participation.!!,1262.63 The explanation
for these differences could be that previous systematic
reviews included several study designs. Therefore, more
prospective cohort studies evaluating these factors (such
as age, gender, employment status, retirement and socio-
economic level) and their interactions with other factors
are needed.

Similar to previous reviews, being single and having
low social support were associated with non-participation
in and dropout from CR.!-12 Patients with low social pro-
files should receive specific reinforcement to improve
adherence to CR through community-based CR.

Low socioeconomic status and lower educational level
were also risk factors for non-participation in and dropout
from CR. These results suggest that these patients might
have fewer resources and lower education in personal self-
care, which might be related to the presence of cardiovas-
cular risk factors.* Throughout providing education about
the cardiac risk profile and the benefits of adopting a
healthier lifestyle, healthcare professionals should pay spe-
cial attention to this vulnerable population as they have a
higher risk of both developing CVD and of non-adherence
to healthcare interventions. Moreover, risk factors such as
higher body mass index or a sedentary lifestyle are also
related to the development of diabetes, which we found to

be associated with a higher risk of non-participation and
dropout.3+3761 It is plausible that patients with diabetes
have more comorbidities or reduced physical function that
may interact with their CR adherence. Cardiovascular pro-
fessionals should assess the specific needs of patients with
diabetes in order to offer more adaptive programmes, such
as specific CR modular components.

We found that depressive patients are almost four times
as likely not to participate and seven times as likely to
dropout from CR.323° These results support the need for
psychological screening prior to starting a CR programme,
which has already been recommended in prevention guide-
lines.% Related to this, psychological counseling focused
on health beliefs about CVD and beliefs about its treat-
ment could increase adherence to CR programmes.

Similar to previous reviews, the strength of physician
recommendation is one of the factors associated with
patient CR participation.'!-12.66 Physician recommendation
may be influenced by the patient’s diagnosis as we have
found that patients who have received coronary artery
bypass graft therapy have higher probabilities of participat-
ing in CR. Achieving systematic referral of all eligible
patients could decrease rates of non-participation in CR.
Further studies addressing the relation between the fre-
quency of the programme and dropout rates are also needed.

Participation in CR may be influenced by geographical
access, but dropout is not. Related to this, a recent system-
atic review found referral to a site closer to home and
home-based CR delivery were evidence-based strategies
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to improve CR participation.®. To increase participation
and prevent dropout, health system policies could include
CR programmes in primary care settings. Another health
system policy consideration for those participants with
low socioeconomic status, or with logistical problems
regarding transport to the programme, could be to include
free access to a shuttle service to and from the programme.
Moreover, community-based CR may reinforce social sup-
port, which has been reported to be a factor associated with
participation.

Finally, clinical factors, logistical factors and health
system factors were the main factors assessed for non-par-
ticipation in CR. It would be interesting to know the
patients’ opinion regarding how these factors are associ-
ated with CR dropout.®’

These findings argue in favour of automatic referral
regardless of cardiovascular diagnosis and sociodemo-
graphic factors such as gender, age, or geographical loca-
tion. In addition, E-health CR programmes or the
combination of inpatient CR and community resources
would decrease non-participation and dropout rates due to
a better adaptation to the patient profile.

Strengths and limitations

The present systematic review involved a large number of
factors associated with non-participation in/and dropout
from CR. Using a multifactorial approach, this review has
updated and generated further evidence concerning the
importance of each of these factors. The quality of the
studies included in this systematic review was adequate in
all cases, except in two,'%20 but the results were in line
with those with higher quality. In addition, by including
only prospective cohort studies, we minimised the risk of
effect bias. Finally, the findings of our systematic review
have wide external validity as the majority of the studies
involved community studies and included an elevated
number of participants from several countries. In addition,
most of the studies that evaluated factors associated with
dropout from CR were conducted within the past decade.
This shows a new trend to identify why patients with CVD
do not complete CR programmes.

However, our review has several limitations that should
be taken into account. First, although most of the studies
that assessed dropout from CR included adjusted results,
only half of the studies that evaluated non-participation in
CR provided adjusted results. Second, although we mini-
mised the heterogeneity of the studies included by means
of our inclusion and exclusion criteria (prospective cohort
studies, patients with CVD eligible for CR programme,
etc.), a certain degree of heterogeneity remains due to vari-
ations in follow-up time, sample size and CR characteris-
tics. Third, as there is no common definition of
non-participation in or dropout from CR in the literature,
the authors’ definitions have been used. Fourth, as most of

the studies were carried out in the USA or in specific
European countries, these results should be taken with
caution. Finally, meta-analysis was not performed due to
the heterogeneity of the studies. For this reason, the indi-
vidual factor effect has been given but not the pooled
effect.

Conclusions

In conclusion, following a socio-ecological health model
we identified 63 factors associated with non-participation
in and/or dropout from CR divided into six categories:
intrapersonal factors, clinical factors, interpersonal fac-
tors, logistical factors, CR programme factors and health
system factors. Identifying these factors has demonstrated
the complexity of adherence to CR programmes. In order
to improve CR adherence, health policies should address
practical implications in each category.

Implications for practice

e Finding 63 significant associated factors
influencing non-participation in and/or drop-
out from cardiac rehabilitation programmes
demonstrates the complexity of attending car-
diac rehabilitation.

e Cardiac rehabilitation programme planning
strategies should incorporate communities
and primary care centres.

e Health system policies should include an
automatic referral process.
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