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Abstract

BACKGROUND: Women utilize cardiac rehabilitation (CR) significantly less than men. Gender-
tailored CR improves adherence and mental health outcomes when compared to traditional programs.
This study ascertained the availability of women-only (W-O) CR classes globally.

METHODS: In this cross-sectional study, an online survey was administered to CR programs globally,
assessing delivery of W-O classes, among other program characteristics. Univariate tests were performed
to compare provision of W-O CR by program characteristics.

RESULTS: Data were collected in 93/111 countries with CR (83.8% country response rate); 1,082
surveys (32.1% program response rate) were initiated. Globally, 38 (40.9%; range from 1.2-100.0% of
programs/country) countries and 110 (11.8%) programs offered W-O CR. W-O CR was offered in 55
(7.4%) programs in high-income countries, versus 55 (16.4%) programs in low- and middle-income
countries (p<.001); it was offered most commonly in the Eastern Mediterranean region (n=5, 55.6%;
p=.22). Programs that offered W-O CR were more often located in an academic or tertiary facility, served
more patients/year, offered more components, treated more patients/session, offered alternative forms of
exercise, had more staff (including cardiologists, dietitians, and administrative assistants, but not mental
healthcare professionals), and perceived space and human resources to be less of a barrier to delivery than
programs not offering W-O CR (all p<.05).

CONCLUSION: W-0O CR was not commonly offered. Only larger, well-resourced programs seem to
have the capacity to offer it, so expanding delivery may require exploiting low-cost, less human resource-

intensive approaches such as online peer support.
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Introduction

Cardiovascular disease (CVD) is one of the leading burdens of disease and disability in women globally,
and it is growing. Women with CVD often have poorer quality of life than men.[1] They are less likely to
receive evidence-based management, including revascularization, preventive medications, and cardiac
rehabilitation (CR), such that they often have poorer outcomes.[2—-6]

Cardiac rehabilitation is a guideline-recommended (including women-specific CVVD guidelines)
model of care for the management of CVD.[7,8] It is well-established that participation in CR reduces
cardiovascular mortality, re-hospitalization and improves quality of life.[9,10] Despite the great need and
these benefits, significantly fewer women access CR than men,[11,12] and those that do are less likely to
complete the program.[13]

Reasons for this persistent under-representation of women in CR globally is quite well-
understood. Strategies to improve women’s CR utilization have been identified.[11,12,14,15] One of the
main approaches is to offer gender-tailored or women-only CR (W-O CR).[16-18] Research
demonstrates women would prefer gender-tailored CR,[19] and trials have shown that such programs can
result in greater adherence,[20,21] improved mental health outcomes,[20,22] and equivalent functional
(among other) outcomes when compared to traditional co-ed programs.[20,23] However, it is not known
how commonly W-O CR is offered globally. Therefore, the objectives of this study were to characterize:
(a) delivery of W-O CR classes by country, and (b) the nature of programs that are more likely to offer
W-O CR to understand factors associated with its’ provision.

Methods

Design and Procedure

This was a cross-sectional study, presenting secondary analysis of the first global survey of CR programs.
Detailed methods are reported elsewhere below,[24,25] but are summarized briefly. The study protocol

was approved by York University’s Office of Research Ethics (Toronto, Canada) and Mayo Clinic’s



Institutional Review Board (Rochester, United States). Participating CR centers provided informed

consent electronically.

First, a list of all countries globally was compiled, by cross-referencing several key sources.[26]
Two hundred and three countries were considered.[25] Countries were categorized by World Health

Organization (WHO) region, as well as by the World Bank country income classification.[27,28]

Next, which countries offered any CR was established. Several strategies and sources were used:
(a) a previously-published review on global availability of CR,[29] among other reviews,[30] and (b) a
search of Google Scholar, among other databases, for articles or abstracts on CR. For countries where no
CR was in evidence, the authors searched the internet and queried key informants/experts via the

International Council of Cardiovascular Prevention and Rehabilitation (ICCPR) to verify.

Finally, CR programs in each country where CR existed were surveyed. The total number of
programs and contacts to reach those programs for data collection were sought from cardiac societies, and
if not, from CR experts. The survey was then emailed to all identified programs, with repeat mailings to
non-responders.Contacts were sent two email reminders Data collection occurred from February 2016-

July 2017 via online survey administered through REDCap.

Sample

The sample was comprised of all CR programs world-wide offering Phase 1l (i.e., post-acute care
discharge) services. Programs that offered: (1) initial assessment, (2) structured exercise, and (3) at least
one other strategy to control CV risk factors, were included. All CR programs were contacted in countries
with <350 programs; otherwise, a random subsample of 250 were contacted (this was only the case for the
United States). The random subsample was generated electronically using the simple random sample

module in SAS.

Measures



The survey is available elsewhere.[24] Central to this paper, programs were asked to report their country

and whether they offered “women-only classes” in any model (yes/no).

Program characteristics were also assessed, including: location, wait times, source of funding,
service delivery cost estimates, annual patient volumes, number of program sessions (dose), whether the
program offers alternative forms of exercise (e.g., yoga, dance) or CR in alternative settings (i.e. home-
based, community-based), type and number of professionals on CR team, and barriers to delivery (e.g.,
space, equipment, financial and human resources; rated on a 5-point Likert scale). A composite measure
of 11 internationally-agreed core components by CR societies (e.g., initial assessment, exercise training,
patient education, management of CV risk factors, stress management, tobacco cessation

intervention/counselling) was also computed.[31-34]

Statistical analyses

IBM SPSS version 25 was used.[35] Descriptive statistics were used to characterize which countries
offered W-O classes, and the proportion of programs in each country offering it. Availability was
compared by WHO region and country income classification using generalized linear mixed models to
account for clustering of programs. Finally, program characteristics (independent variables) associated
with provision of W-O classes (dependent variable) were tested using chi-square or independent samples

t-tests as applicable.

Results

As reported elsewhere,[25] there were 111/203 (54.7%) countries in the world with CR, of which data
were collected in 93 (83.8% country response rate). The number of responding programs / country
(mean=9.7+17.3 surveys initiated), and program response rate by country (32.1% globally) are also

reported elsewhere.[24] The total sample size was 1082 surveys.

Delivery of W-O CR Globally



As shown in Figure 1, 38 (40.9%) countries with CR offered W-O CR globally (18.7% of all countries
globally). Of those offering W-O CR, in 6 countries (10.5%; Afghanistan, Bahrain, Belarus, Bosnia and
Herzegovina, Chile, Qatar) all CR programs offered it (but there was only one program in 4 of these
countries), and in another 3 countries W-O CR was offered in > 50% of programs (Iran, Pakistan,
Greece). In countries that delivered it, on average 32.1+33.8 % (median=1; Q25-Q75=1-3) of programs
offered it; with a range from 1.2% of programs offering W-O CR in Australia to 100% in the countries

listed above (Table 2).

By WHO region (Figure 2), provision of W-O CR was highest in Eastern Mediterranean
countries (EMR; n=5, 55.6%) as well as Europe (n=19, 46.3%), and lowest in Africa (n=1, 20.0%;
p=.22). W-O CR was offered in 22 (46.8%) high-income countries (HICs), versus 16 (34.0%) low- and
middle-income countries (LMICs; p<.001; in 12 [40.0%] upper-middle income, 3 [20.0%] lower-middle

income, and 1 [50.0%] low-income country).

W-O CR was offered in 110 (11.8%) programs globally (Table 2). As reported elsewhere,
provision of W-O CR was highest among programs in the EMR (p<.01). In HICs, W-O CR was offered in
55/747 (7.4%) programs, versus 55/335 (16.4%) programs in LMICs (p=.07; 50/279 [17.9%] in upper-
middle income, 4/54 [7.4%] programs in lower-middle income, and 1/2 [50.0%] programs in low-income

countries).

Factors Associated with Program Delivery of W-O CR

Characteristics of CR programs offering W-O CR are shown in Table 1. Factors associated with W-O CR
provision are also shown. Univariate analysis showed that offering W-O CR was significantly greater
with each of the following: being situated in an academic/tertiary facility, serving a greater number of
patients per year, treating more patients per exercise session, offering more core components, having
telemetry, offering alternative forms of exercise (e.g, dance, yoga, tai chi), having more staff (including

cardiologists, dietitians, non-physiotherapist exercise professionals, and administrative assistants), and



perceiving safety and human resources as less of a barrier to delivery, when compared to programs that do

not offer W-O CR.

Discussion

W-0 CR is of equivalent efficacy to traditional CR,[20,23] may be associated with greater
adherence[16] and psychosocial well-being,[22] and women often prefer it.[19] Nevertheless, only
approximately 1/5 of countries globally offer W-O CR, with just over 100 programs offering at least some
W-O classes. There was significant regional variation in the proportion of programs delivering it, with it
being most commonly-offered in the EMR (although this should be interpreted with caution as the sample
size was small in the EMR); this is likely attributable to religious and cultural values in the region.[14]
W-O classes were not commonly offered in HICs despite greater availability of resources. For example,

in Australia only one percent of programs offered W-O classes.

Programs offering W-O classes appeared to have the capacity to do so because they were larger,
more well-resourced programs. For instance, they were more often in academic centres, treated more
patients, were more comprehensive, and had less space and human resource constraints. It was found that
the programs offering W-O CR more often offered alternative forms of exercise, which is in accordance
with women’s preferences for dance and yoga for example.[37] While programs offering W-O classes
had more staff, it was discouraging that they did not have more mental health professionals on staff,
considering the high and hazardous burden of depression in women with CVD,[38,39] among other

psychosocial concerns (e.g., anxiety, socioeconomic status).

Limitations and Directions for Future Research

As summarized elsewhere,[24,25] findings should be interpreted with some caution. First, some
programs may not have been identified; therefore, availability of W-O CR could be under-estimated.
Indeed, we were unable to collect data in 18 countries presumed to have CR, and assumed that they did

not offer W-O CR. On the other hand, although a high response rate at the country-level of 85% was



achieved, the response rate among programs within countries was only 1/3, and hence there may be bias,
with more established/larger programs (which may be more likely to offer W-O CR as identified herein,
and also have more staff and hence capacity to complete the survey) represented in the sample. Therefore,

there is likely some error associated with estimates of W-O CR availability.

Other limitations relate to design and analyses. Causal conclusions cannot be drawn. This was the
first examination of factors related to delivery of W-O CR, and therefore further research is needed to
verify the findings, including direction of effect. Due to the exploratory nature of the analyses to ascertain
characteristics of programs that are more likely to offer W-O CR, multiple comparisons were performed,

which would have increased error.

There are also measurement issues. The survey was self-report, and respondents may have
responded in a socially-desirable manner, thus inflating reported rates of W-O CR delivery. Second, the
survey queried offering W-O “classes™; we did not ask about full W-O “programs” (nor did we ask
whether the W-O content was tailored to women’s needs and preferences,[37] or comprised solely single-
sex services of the same content as the traditional programs). The rates of W-O CR delivery would likely
be lower if delivery of W-O programs were assessed. This is an important area for future research. In
addition, there is a need to know more about what exactly programs are delivering in their W-O classes
(and programs), but it does seem that alternative exercise modalities and settings are being exploited. Are
programs tailoring education session content or offering a few “women-tailored” sessions per program
(e.g., discussion of comorbid conditions and CV risk factors more common in women such as
depression),[17] offering W-O education and/or exercise sessions only, offering exercise modalities that
are preferred by women (e.g., dance, aerobics; i.e., cause less pain and fatigue such as yoga and
aquabics),[37,40] or other program modifications to meet women’s needs and preferences (e.g., early

contacts to increase enrolment, peer support, more emotional support / psychosocial services)?

There are other important areas for further study. It is unknown how many W-O sessions are

offered to patients at these programs, and if there is sufficient choice in terms of time offered for women



to take advantage of the sessions while fulfilling their multiple roles.[41] It would also be important to
understand whether there is sufficient space for separate change rooms in these programs (particularly
considering space was a barrier to W-O CR delivery and women report valuing privacy at CR).[37]
Finally, considering the programs offering it were able to do so as they had less space and fewer human
resource constraints, clearly the resource implications of offering W-O programs and classes needs to be
considered.[42] It may be more feasible to offer W-O sessions than full programs when all factors are

considered.

Other Research and Policy Implications

Given the benefits of W-O CR,[16-23, 41] likely broader availability should be achieved. However,
given the findings herein, there is likely a wide variation in W-O CR delivery in the real-world which
would impact patient outcomes. Accordingly, some standards should be agreed (e.g., model based on
principles of women’s health, in a safe and non-competitive environment,[17] and fully comprehensive

offering all core components)[43,44] to ensure consistent, high-quality delivery where implemented.

Space and human resource constraints will need to be considered so that W-O CR can be feasibly be
more widely implemented. Potentially online peer support could be exploited, given women prefer more
support from CR, this could benefit their psychosocial well-being as well as promote self-management,
and it requires few resources.[45] Other eCR resources could be used, such as meditation apps and
behavioural trackers. Implementation could be facilitated by working with the ~100 programs offering it

in the 38 countries where it is available, and expanding from there.

Conclusion

Despite evidence that W-O CR may improve utilization for such an under-served group in need, it
was not commonly offered. It appears that only larger, well-resourced and staffed programs have the
capacity to offer W-O CR, and so expanding delivery may require exploiting less human resource-

intensive approaches requiring little space such as online peer support. If it were feasible to offer at least



some W-O CR sessions, potentially more women would participate, and achieve the 20% mortality and

morbidity reductions associated with participation.

10



11

References

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

Marcuccio E, Loving N, Bennett SK, Hayes SN. A survey of attitudes and experiences of women
with heart disease. Women’s Heal Issues 2003;13:23-31.

Akhter N, Milford-Beland S, Roe MT, Piana RN, Kao J, Shroff A. Gender differences among
patients with acute coronary syndromes undergoing percutaneous coronary intervention in the
American College of Cardiology-National Cardiovascular Data Registry (ACC-NCDR). Am Heart
J 2009;157:141-8.

de Melo Ghisi GL, da Silva Chaves GS, Bennett A, Lavie CJ, Grace SL. The Effects of Cardiac
Rehabilitation on Mortality and Morbidity in Women. J Cardiopulm Rehabil Prev 2018;39:1.

Khan E, Brieger D, Amerena J, Atherton JJ, Chew DP, Farshid A, et al. Differences in
management and outcomes for men and women with ST-elevation myocardial infarction. Med J
Aust 2018;209:118-23.

Leurent G, Garlantézec R, Auffret \V, Hacot JP, Coudert I, Filippi E, et al. Gender differences in
presentation, management and inhospital outcome in patients with ST-segment elevation
myocardial infarction: Data from 5000 patients included in the ORBI prospective French regional
registry. Arch Cardiovasc Dis 2014;107:291-8.

Roe YL, Zeitz CJ, Mittinty MN, McDermott RA, Chew DP. Impact of age, gender and indigenous
status on access to diagnostic coronary angiography for patients presenting with non-ST segment
elevation acute coronary syndromes in Australia. Intern Med J 2013;43:317-22.

American Association for Cardiovascular and Pulmonary Rehabilitation (AACVPR). Guidelines
for Cardiac Rehabilitation and Secondary Prevention Programs. 5th ed. 5th ed. Champaign,
Ilinois: Human Kinetics; US; 2013.

Mosca L, Benjamin EJ, Berra K, Bezanson JL, Dolor RJ, Lloyd-Jones DM, et al. Effectiveness-
Based Guidelines for the Prevention of Cardiovascular Disease in Women—2011 Update: A
Guideline From the American Heart Association. J Am Coll Cardiol 2011;57:1404-23.

Anderson L, Oldridge N, Thompson DR, Zwisler A-D, Rees K, Martin N, et al. Exercise-Based
Cardiac Rehabilitation for Coronary Heart Disease: Cochrane Systematic Review and Meta-
Analysis. J Am Coll Cardiol 2016;67:1-12.

Colbert J, Martin B, Haykowsky M, Hauer T, Austford L, Arena R, et al. Cardiac rehabilitation
referral, attendance and mortality in women. Eur J Prev Cardiol 2015;22:979-86.

Colella TJ, Gravely S, Marzolini S, Grace SL, Francis JA, Oh P, et al. Sex bias in referral of
women to outpatient cardiac rehabilitation? A meta-analysis. Eur J Prev Cardiol 2015;22:423-41.

Samayoa L, Grace SL, Gravely S, Scott LB, Marzolini S, Colella TJF. Sex Differences in Cardiac
Rehabilitation Enrollment: A Meta-analysis. Can J Cardiol 2014;30:793-800.

Oosenbrug E, Marinho RP, Zhang J, Marzolini S, Colella TJF, Pakosh M, et al. Sex differences in
cardiac rehabilitation adherence: A meta-analysis. Can J Cardiol 2016;32:1316-24.

Resurreccion DM, Motrico E, Rigabert A, Rubio-Valera M, Conejo-Ceron S, Pastor L, et al.
Barriers for Nonparticipation and Dropout of Women in Cardiac Rehabilitation Programs: A
Systematic Review. ] Women’s Heal 2017;26:849-59.

Supervia M, Medina-Inojosa JR, Yeung C, Lopez-Jimenez F, Squires RW, Pérez-Terzic CM, et al.
Cardiac rehabilitation for women: A systematic review of barriers and solutions. Mayo Clin Proc



[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

12

2017;92:565-77.

Beckie TM, Beckstead JW, Kip K, Fletcher G. Physiological and Exercise Capacity Improvements
in Women Completing Cardiac Rehabilitation. J Cardiopulm Rehabil Prev 2013;33:16-25.

Price J, Landry M, Rolfe D, Delos-Reyes F, Groff L, Sternberg L. Women’s cardiac rehabilitation:
improving access using principles of women’s health. Can J Cardiovasc Nurs 2005;15:32-41.

Rolfe DE, Sutton EJ, Landry M, Sternberg L, Price JAD. Women’s Experiences Accessing a
Women-Centered Cardiac Rehabilitation Program. J Cardiovasc Nurs 2010;25:332-41.

Grace SL, Racco C, Chessex C, Rivera T, Oh P. A narrative review on women and cardiac
rehabilitation: Program adherence and preferences for alternative models of care. Maturitas
2010;67:203-8.

Beckie TM, Beckstead JW. The Effects of a Cardiac Rehabilitation Program Tailored for Women
on Global Quality of Life: A Randomized Clinical Trial. ] Women’s Heal 2010;19:1977-85.

Gunn E, Bray SR, Mataseje L, Aquila E. PSYCHOSOCIAL OUTCOMES AND ADHERENCE
IN A WOMEN’S ONLY EXERCISE AND EDUCATION CARDIAC REHABILITATION
PROGRAM. J Cardiopulm Rehabil Prev 2007;27:345.

Midence L, Arthur HM, Oh P, Stewart DE, Grace SL. Women’s Health Behaviours and
Psychosocial Well-Being by Cardiac Rehabilitation Program Model: A Randomized Controlled
Trial. Can J Cardiol 2016;32:956-62.

Grace SL, Midence L, Oh P, Brister S, Chessex C, Stewart DE, et al. Cardiac Rehabilitation
Program Adherence and Functional Capacity Among Women: A Randomized Controlled Trial.
Mayo Clin Proc 2016;91:140-8.

Supervia M, Turk-Adawi K, Lopez-Jimenez F, Pesah E, Ding R, Britto RR, et al. Nature of
Cardiac Rehabilitation Around the Globe. EClinicalMedicine 2019;0.

Turk-Adawi K, Supervia M, Lopez-Jimenez F, Pesah E, Ding R, Britto RR, et al. Cardiac
Rehabilitation Availability and Density around the Globe. EClinicalMedicine 2019;0.

World Population by continents and countries - Nations Online Project n.d.
https://www.nationsonline.org/oneworld/world_population.htm (accessed August 12, 2019).

WHO | Countries. WHO 2019. https://www.who.int/countries/en/ (accessed August 12, 2019).

World Bank Country and Lending Groups — World Bank Data Help Desk n.d.
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-
lending-groups (accessed August 12, 2019).

Turk-Adawi K, Sarrafzadegan N, Grace SL. Global availability of cardiac rehabilitation. Nat Rev
Cardiol 2014;11:586-96.

Ragupathi L, Stribling J, Yakunina Y, Fuster V, McLaughlin MA, Vedanthan R. Availability, Use,
and Barriers to Cardiac Rehabilitation in LMIC. Glob Heart 2017;12:323-334.e10.

Grace SL, Poirier P, Norris CM, Oakes GH, Somanader DS, Suskin N, et al. Pan-Canadian
Development of Cardiac Rehabilitation and Secondary Prevention Quality Indicators. Can J
Cardiol 2014;30:945-8.

Piepoli MF, Corra U, Adamopoulos S, Benzer W, Bjarnason-Wehrens B, Cupples M, et al.
Secondary prevention in the clinical management of patients with cardiovascular diseases. Core



[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

13

components, standards and outcome measures for referral and delivery. Eur J Prev Cardiol
2014;21:664-81.

Thomas RJ, King M, Lui K, Oldridge N, Pifia IL, Spertus J, et al. AACVPR/ACC/AHA 2007
Performance Measures on Cardiac Rehabilitation for Referral to and Delivery of Cardiac
Rehabilitation/Secondary Prevention Services. J Am Coll Cardiol 2007;50:1400-33.

Woodruffe S, Neubeck L, Clark RA, Gray K, Ferry C, Finan J, et al. Australian Cardiovascular
Health and Rehabilitation Association (ACRA) Core Components of Cardiovascular Disease
Secondary Prevention and Cardiac Rehabilitation 2014. Hear Lung Circ 2015;24:430-41.

IBM. Statistical Package for the Social Sciences (SPSS) 2016.

Turk-Adawi K, Supervia M, Pesah E, Lopez-Jimenez F, Afaneh J, EI-Heneidy A, et al.
Availability and delivery of cardiac rehabilitation in the Eastern Mediterranean Region: How does
it compare globally? Int J Cardiol 2019;285:147-53.

Moore SM, Kramer FM. Women’s and men’s preferences for cardiac rehabilitation program
features. J Cardiopulm Rehabil 1996;16:163-8.

Barth J, Schumacher M, Herrmann-Lingen C. Depression as a Risk Factor for Mortality in Patients
With Coronary Heart Disease: A Meta-analysis. Psychosom Med 2004;66:802—13.

Shanmugasegaram S, Russell KL, Kovacs AH, Stewart DE, Grace SL. Gender and sex differences
in prevalence of major depression in coronary artery disease patients: A meta-analysis. Maturitas
2012;73.

Grace SL, Gravely-Witte S, Kayaniyil S, Brual J, Suskin N, Stewart DE. A multisite examination
of sex differences in cardiac rehabilitation barriers by participation status. ] Women’s Heal
2009;18:209-16.

Andraos C, Arthur HM, Oh P, Chessex C, Brister S, Grace SL. Women’s preferences for cardiac
rehabilitation program model: A randomized controlled trial. Eur J Prev Cardiol 2015;22:1513-22.

Wheeler JRC, Janz NK, Dodge JA. Can A Disease Self-Management Program Reduce Health
Care Costs? Med Care 2003;41:706-15.

Grace SL, Turk-Adawi KI, Contractor A, Atrey A, Campbell N, Derman W, et al. Cardiac
rehabilitation delivery model for low-resource settings. Heart 2016;102:1449-55.

Kabboul N, Tomlinson G, Francis T, Grace S, Chaves G, Rac V, et al. Comparative Effectiveness
of the Core Components of Cardiac Rehabilitation on Mortality and Morbidity: A Systematic
Review and Network Meta-Analysis. J Clin Med 2018;7:514.

Benz Scott L, Gravely S, Sexton TR, Brzostek S, Brown DL. Effect of Patient Navigation on
Enrollment in Cardiac Rehabilitation. JAMA Intern Med 2013;173:244.

Moghei M, Pesah E, Turk-Adawi K, Supervia M, Jimenez FL, Schraa E, et al. Funding sources
and costs to deliver cardiac rehabilitation around the globe: Drivers and barriers. Int J Cardiol
2019;276:278-86.



Table 1: Characteristics of programs with women-only classes, and association with offering such classes

patients/exercise session

Factor Program offers | Program does not Univariate p
W-O CR° offer Test Statistic
W-O CR°
Year program started 2001.2+15.3 2001.3+12.2 t=0.08 0.94
CR Location chi-square=4.60 0.09
Urban 90 (81.8%) 595 (73.2%)
Suburban 13 (11.8%) 114 (14.0%)
Rural 7 (6.4%) 104 (12.8%)
CR Facility Located in; chi-square=20.50 | 0.001
Academic hospital 64 (58.2%) 378 (46.6%)
Community hospital 10 (9.1%) 158 (19.5%)
Rehabilitation hospital 17 (15.5%) 64 (7.9%)
Other 5 (4.5%) 50 (6.2%)
Not in a hospital 14 (12.7%) 162 (20.0%)
CR located in a tertiary hospital 64 (58.2%) 378 (46.6%) chi-square=5.30 0.03
(yes)
Source of funding chi-square=0.61 0.74
Public 57 (52.3%) 457 (56.0%)
Private 23 (21.1%) 152 (18.6%)
Hybrid 29 (26.6%) 207 (25.4%)
Estimated cost to treat one
patient/ program (PPP 2016) $1268.8 + 1637.9 | $1281.9 + 2449.9 t=0.05 0.96
Wait time to start (weeks) 37142 3.6+3.6 t=-0.38 0.70
Patient volume (no. of patients
served/program /year) 868.6 + 1774.6 446.0 £706.3 t=-2.30 0.02
Number core components 9.3+16 8.7t 1.8 t=-3.23 0.001
offered}
Maximum number 14.0+£12.1 11.5+7.5 t=-2.60 <0.01




Telemetry available 84 (76.4%) 418 (53.5%) chi-square=20.50 | <0.001
Program offers alternative forms 61 (56.5%) 290 (35.5%) chi-square=-17.76 | <0.001
of exercise *
Number of education sessions 78+7.8 85111 t=0.78 0.44
offered / patient/program
Duration of education sessions 43.1+28.4 47.4+30.0 t=1.46 0.15
(minutes)
Dose (total number of prescribed 27.1+22.0 28.74 £ 27.7 t=0.54 0.59
sessions/patient/program)
Program offers CR in alternative 39 (35.5%) 236 (30.2%) chi-square=-1.26 0.26
settings (e.g., home, community)
Healthcare professionals on
CR team (full or part-time)
Cardiologist 108 (98.2%) 592 (74.6%) chi-square =30.90 | <0.001
Nurse 101 (92.7%) 694 (87.2%) chi-square =2.70 0.10
Dietitian 97 (90.7%) 623 (78.6%) chi-square =8.60 | <0.01
Physiotherapist 88 (81.5%) 624 (78.6%) chi-square =0.49 0.49
Other exercise professional* 37 (33.9%) 390 (49.5%) chi-square =9.28 | <0.01
Administrative assistant 83 (79.0%) 498 (63.6%) chi-square =9.80 | <0.01
Mental health care 32 (30.2%) 195 (24.4%) chi-square =1.65 0.20
professionals**
Total number staff on CR teamf 7.5+3.23 5726 t=-5.77 <0.001

Barriers to CR Delivery®




Lack of patient referral 3.16+£1.6 3.35%+1.5 t=1.16 0.25
Lack of equipment 2.25+1.3 2.42+1.4 t=1.29 0.20
Lack of space 2.50+1.4 2.80+1.5 t=2.16 0.03
Lack of human resources 2.8+1.5 3.21+1.44 t=2.68 <0.01
Lack of financial resources 3.4+15 3.5+1.4 t=1.08 0.28

* Combination of kinesiologists, exercise specialists, exercise physiologists and/or biokinetists

**Combination of psychologist, psychiatrist and/or social worker

ti.e., cardiologist, physiatrist, sports medicine physician, nurse/ practitioner, physiotherapist, exercise specialist/ kinesiologist, psychiatrist/
psychologist / social worker, dietitian, pharmacist, community health worker, administrative assistant/ secretary, other; part-time staff were
counted as 0.5.

111 core components (as per CR societies statements[31],[32],[33],[34] were considered: initial assessment, risk assessment/stratification, exercise
training, patient education, management of CV risk factors, nutrition counselling, stress management, smoking cessation, vocational
counselling/return-to-work, end-of-program re-assessment and communication with primary care.

8 Scores range from 1 (this is definitely not an issue) to 5 (this is a major issue).

a Alternative forms of exercise, such as yoga, dance or tai-chi

° n (%) or mean + standard deviation

Note: Due to missing data, percentages are computed where the denominator is the number of valid responses from responding programs.
Acronyms: CR, cardiac rehabilitation; W-O, Women-only; SD, standard deviation; PPP, purchasing power parity.[46]



Table 2: Proportion of programs offering women-only CR in countries offering it (N=38)

Herzegovina

WHO region World Bank #CR #CR
Country Income programs programs
Classification responded /# | offering W-
CR OCR
programsin
n (%) country (%)
Africa
South Africa UMI 14/23 3 (21.4%)
(60.9%)
Regional total (mean 3 (21.4%)
%)
Americas
Brazil UMI 30/75 2 (6.7%)
(40.0%)
Canada HIC 57/170 7 (12.3%)
(33.5%)
Chile HIC 1/10 (10.0%) | 1 (100.0%)
Colombia UMI 48/50 3 (6.3%)
(96.0%)
Paraguay UMlI 3/3 (100.0) 1 (33.3%)
United States* HIC 65/2632 4 (6.2%)
(2.5%)
Uruguay HIC 5/12 (41.7%) 1 (20.0%)
Regional total (mean 19 (9.4%)
%)
Eastern Mediterranean
Afghanistan LIC 1/1 (100.0%) | 1 (100.0%)
Bahrain HIC 1/1 (100.0%) | 1 (100.0%)
Iran UMI 14/34 7 (50.0%)
(41.2%)
Pakistan LMI 2/4 (50.0%) 1 (50.0%)
Qatar HIC 1/1 (100.0%) | 1 (100.0%)
Regional total (mean 11 (80.0%)
%)
Europe
Austria HIC 5/26 (19.2%) 1 (20.0%)
Belarus UMI 1/5 (20.0%) 1 (100.0%)
Bosnia And UMI 1/1 (100.0%) | 1 (100.0%)




Czech Republic HIC 6/15 (40.0%) 1 (16.7%)

Finland HIC 11/25 1(9.1%)
(44.0%)

France HIC 16/130 1 (6.3%)
(12.3%)

Georgia UMI 13/17 1(7.7%)
(76.5%)

Germany HIC 34/120 5 (14.7%)
(28.3%)

Greece HIC 4/4 (100.0%) 3 (75.0%)

Hungary HIC 20/33 2 (10.0%)
(60.6%)

Israel HIC 6/22 (27.3%) 1 (16.7%)

Italy HIC 70/221 12 (17.1%)
(31.7%)

Lithuania HIC 9/25 (36.0%) 2 (22.2%)

Poland HIC 21/56 1 (4.8%)
(37.5%)

Portugal HIC 21/23 1 (4.8%)
(91.3%)

Serbia UMl 2/2 (100.0%) 1 (50.0%)

Spain HIC 47/87 3 (6.4%)
(54.0%)

Turkey UMl 9/10 (90.0%) 4 (44.4%)

United Kingdom HIC 83/296 3 (3.6%)
(28.0%)

Regional total (mean 45 (32.6%)

%)

South-East Asia

India LMI 18/23 2 (11.1%)
(78.3%)

Indonesia LMI 10/13 1 (10.0%)
(76.9%)

Regional total (mean 3 (10.6%)

%)

Western Pacific

Australia HIC 85/314
(27.1%) 1(1.2%)

China UMl 83/216
(38.4%) 25 (30.1%)

Malaysia UMl 4/6 (66.7%) 1 (25.0%)

New Zealand HIC 27143 2 (7.4%)
(62.8%)

Regional total (mean 29 (15.9%)

%)




Global total (mean 848/4749 110 (13.0%)
%) (17.9%)
*random sub-sample of only 250 programs surveyed. Therefore, proportion of programs offering women-
only classes should not be over-interpreted.

Acronyms: HIC, high-income country; UMI, upper-middle income country; LMI, lower-middle income
country; LIC, Low-income country, WHO=World Health Organization
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Figure 1. Countries offering women-only cardiac rehabilitation classes, and proportion of programs offering it.

CR: Cardiac rehabilitation; W-O: women-only
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Figure 2. Percentage of countries offering women-only classes by WHO region.
Note: General linear mixed model (considers countries nested within regions) comparing availability of women-only classes by region p=0.22.

WHO, World Health Organization; EMR, Eastern Mediterranean Region



