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 Highlights 

 

• CR delivery according to guidelines was evaluated for the first time in Brazil. 

• CR is available in all Brazilian regions; however, it must be augmented. 

• The greatest barrier for CR was patient referral. 

• Staff size and core components is lower than other Upper-Middle Income Countries 

 
 

 

 



Full title in English: Cardiac Rehabilitation Availability and Delivery in Brazil, With 

Comparison to other Upper Middle-Income Countries 

Short title: Cardiac Rehabilitation in Brazil  

 

 

 



Abstract 

Background: Brazil has insufficient cardiac rehabilitation (CR) capacity, yet density and regional 

variation in unmet need is unknown. Moreover, South America has CR guidelines, but whether 

delivery conforms has not been characterized. This study aimed to establish: (1) CR volumes and 

density, and (2) the nature of programs, and (3) compare these by: (a) Brazilian region and (b) to 

other upper middle-income countries (upper-MICs).  

Methods: In this cross-sectional study, a survey was administered to CR programs globally. 

Cardiac associations were engaged to facilitate program identification. Density was computed 

using Global Burden of Disease study ischemic heart disease (IHD) incidence estimates. Results 

were compared to data from the 29 upper-MICs with CR (N=249 programs).  

Results: CR was available in all 5 regions (only one program in North), with 30/75 programs 

initiating a survey (40.0% program response rate). There was only one CR spot for every 99 IHD 

patient. Most programs were funded by government/hospital sources (n=16, 53.3%), but in 11 

programs (36.7%) patients depended on private health insurance. Guideline-indicated conditions 

were accepted in ≥70% of programs. Programs had a team of 3.8±1.9 staff (versus 5.9±2.8 in other 

upper-MICs, p<0.05), offering 4.0±1.6/10 core components (versus 6.0±1.5 in other upper-MICs, 

p<0.01; more tobacco cessation and return-to-work counselling needed in particular) over 44.5 

sessions/patient (Q25-75=29-65) vs 32 sessions/patient (Q25-75=15-40) in other upper-MICs 

(p<0.01).  

Conclusion: Brazilian CR capacity must be augmented, but where available, services are 

consistent across regions, but differ from other upper-MICs in terms of staff size and core 

components delivered.   

Keywords: availability; health services; upper-middle income country 



Introduction 

 

Similar to other upper middle-income countries (upper-MICs), cardiovascular diseases 

(CVD) are among the leading burdens of disease and disability in Brazil1. The estimated 

prevalence of CVD in Brazil is 6,036/100,000 inhabitants2, and hence secondary prevention is key. 

Cardiac rehabilitation (CR) is an established model of care for secondary prevention, which 

is cost-effective, affordable, and averts costly downstream healthcare utilization3. Based on 

substantive evidence that participation is associated also with 20% reductions in CV mortality and 

morbidity4, clinical practice guidelines for CVD5–7, revascularization8,9, and heart failure 

patients10, among others, recommend referral to CR. There are internationally-agreed core 

components (e.g., initial assessment, structured exercise training, and risk factor management, 

including stress)11,12 which are delivered by a multi-disciplinary team of healthcare professionals 

with expertise in all the secondary prevention recommendations13. It is recommended programs 

offer a minimum of 12 sessions, although greater benefits could be achieved with 3614, and these 

sessions can be delivered in an unsupervised setting if patients have barriers to participation15.  

 Unfortunately, data on the availability and characteristics of CR programs in Brazil are 

scarce16-22. A survey published in 2013 suggested there were a mere 39 programs in the entire 

country, despite the great need20.  The nature of services offered was only reported across South 

American countries in this paper, and hence the situation in Brazil specifically is not known. A 

more recent survey22 was undertaken of programs in one of Brazil’s 26 states, and 41 were 

identified (each treating very few patients/year); clearly an updated inventory of programs 

nationally is needed. Results of the state-wide survey revealed programs are often offered in 

privately-funded settings, and focus primarily on exercise training to the neglect of other core 

components including tobacco cessation interventions and stress management. Programs were 



often staffed by physiotherapists, with a notable absence of regulated health professionals in the 

areas of diet and mental health (including nurses) on teams22. Overall, the current availability of 

programs, density of CR spots per indicated patient, and the nature of services delivered on a 

national basis (and how this might vary by region and differ from similar settings outside of South 

America) are unknown.  

Accordingly, the objectives of this investigation were to: (1) characterize the volumes, 

capacity and density of CR by (1a) Brazilian region, and (1b) nationally in relation to other upper-

MICs; as well as (2) characterize the following aspects of CR: (2a) who pays for services, (2b) 

type of patients served, (2c) number and types of healthcare professionals on the CR team, (2d) 

number of program sessions / dose, (2e) core components delivered (particularly non-exercise), 

(2f) delivery of alternative models, and (2g) barriers to delivery, again by Brazilian region, and 

nationally in comparison to other upper-MICs. 

Methods 

Design & Procedure 

This research was quantitative and cross-sectional in design; detailed methods are reported 

elsewhere23. In brief, countries where CR services were available were identified first through 

previous reviews17,24. In countries where CR services were not suspected to be available, the 

internet was searched and major CR and cardiology societies were contacted to identify any 

programs or verify lack thereof.  

For each country identified to offer CR such as Brazil, first available CR or cardiac 

societies leadership were contacted, such as the Associação Brasileira de Fisioterapia 

Cardiorrespiratória (ASSOBRAFIR) and Sociedade Brasileira de Cardiologia (SBC). If there was 

no society available or response, “champions” were identified. Identified leaders were sent an e-



mail requesting their collaboration to (a) determine the number of programs in their country, and 

(b) administer the survey to each program in their country.  

The most responsible clinician at each program was emailed with the request to complete 

the survey.  The study was reviewed by York University’s Office of Research Ethics (Toronto, 

Canada) and Mayo Clinic’s Institutional Review Board (Rochester, United States). Informed 

consent was secured through an online form. The survey was administered through REDCap, with 

data collection occurring from June 2016 to December 2017. Contacts were sent 2 e-mail 

reminders, at 2 week intervals.  

Sample 

For the global study, the sample consisted of all CR programs identified in the world that 

offer services to patients following an acute cardiac event or hospitalization (i.e., Phase II). The 

inclusion criteria were CR programs that offered: (1) initial assessment, (2) structured exercise, 

and (3) at least one other strategy to control CV risk factors.  

For the purposes of this study, CR programs in Brazil were selected as well as in countries 

with the same income classification as per the World Bank25 (i.e., other upper-MICs). There are 

55 such countries of which, 32 (58.18%) were determined to have CR.  

Brazil is geo-politically divided into five regions by the Instituto Brasileiro de Geografia e 

Estatística (IBGE)26. These are: Central-West (includes Federal District where Brazil's national 

capital, Brasília, is situated), South, Southeast, North and Northeast (see map in Appendix A).   

Measures 

With regard to the first objective, CR program volume was defined as the median number 

of patients served by a program annually (program-reported in survey, described below). Region 

https://en.wikipedia.org/wiki/Brazilian_Institute_of_Geography_and_Statistics


and national CR capacity were computed by multiplying the median number of patients a program 

could serve annually (program-reported in survey) among the responding programs in a given 

region or country respectively, multiplied by the total number of programs in that jurisdiction. To 

compute density, information on ischemic heart disease (IHD) incidence in each Brazilian region 

and upper-MIC was pulled from the Global Burden of Disease 2 (2016 estimates); CVD incidence 

included rheumatic heart disease so to be conservative, IHD was used, however this is an under-

estimate because heart failure is not considered. The ratio of capacity per annual incident patient 

for each country was computed (i.e., density or CR spots per indicated patient).  

Development of the survey is described in detail elsewhere27. In short, items were based 

on previous national/regional CR programs surveys20,28,29. Most items had forced-choice response 

options, and skip-logic was used to obtain more detail where applicable. The survey was translated 

to Brazilian-Portuguese (online Appendix). It was reviewed by 10 CR healthcare professionals 

(i.e., target respondents), who identified some unclear terminology which was revised.  

The following variables were assessed: (i) who funds the program (i.e., private sources 

such as healthcare insurance or patients, public sources such as government, or a combination of 

these sources [i.e., hybrid]), (ii) the type (e.g., myocardial infarction, as well as non-cardiac 

indications) and number of patients served per session (as well as staff-to-patient ratio), (iii) the 

number and types of healthcare professionals on the CR team (part-time staff were counted as 0·5), 

(iv) dose of CR (in hours; i.e., sessions per week x duration in weeks x duration of exercise sessions 

in minutes); (v) the type and number of core components delivered (of 10; i.e., initial assessment 

[including risk factors assessed and type of functional capacity test], risk stratification, structured 

exercise, patient education, risk factor management, nutrition counselling, stress management, 

tobacco cessation interventions, prescription/titration of medication, and communication with a 

primary healthcare provider), and (vi) whether the program offers alternative CR models (i.e., 



home or community-based programs, or hybrid models where patients transition from supervised 

to unsupervised settings).   

Data analysis  

SPSS version 24 was used for analysis30. All initiated surveys were included. The number 

of responses for each question varied due to missing data (e.g., respondent did not answer a 

question due to lack of willingness or potential inapplicability, use of skip logic); for descriptive 

analyses, percentages were computed with the denominator being the number of responses for a 

specific item.  

Descriptive statistics were used to characterize volume, capacity, density, as well other 

closed-ended items in the survey (e.g., funding sources, core components delivered, and healthcare 

professionals on the CR team). All open-ended responses were coded / categorized. Aspects of CR 

were then compared by region (only descriptively due to limited sample sizes in 2 regions), and 

nationally versus other upper-MICs using Mann-Whitney U or Chi-square tests as applicable.  

Results 

CR is available in 5/5 (100.0%) Brazilian regions. Data were collected in 4 (80.0% regional 

response rate). Nationally, 30 of 75 programs responded (40.0% program response rate). The 

number of programs and responses per region were 0 of 1 CR in North, 5 of 9 in Northeast, 2 of 6 

in Central-west, 21 of 45 in Southeast and 2 of 14 in South (in detail at Appendix A). 

Of the 32 upper-MICs that had CR, data were collected in 29 (90.6% country response 

rate); 249 surveys were completed (mean program response rate=52.5% across these countries)23. 

These countries were: Algeria, Argentina, Belarus, Bosnia and Herzegovina, Bulgaria, China, 

Colombia, Costa Rica, Cuba, Dominican Republic, Ecuador, Georgia, Iran, Jamaica, Kazakhstan, 



Lebanon, Macedonia, Malaysia, Mauritius, Mexico, Panama, Paraguay, Peru, Romania, Russia, 

Serbia, South Africa, Turkey, Venezuela. 

Availability, Volumes, Capacity and Density 

Overall, 16 (53.3%) were in a hospital; all of which were academic, tertiary centres (with 

1 being military).  

As shown in Table 1, program volumes were significantly lower than other upper-MICs. 

Programs served a median of 4.5 (Quartile25-75=2.7-8.5) patients per exercise session (compared 

to 7.0 [Q25-75=2.7-8.5] in other upper-MICs; p=0.03). The median number of patients per 1 staff 

during supervised exercise was 5.0 (Q25-75=3.0-10.0; similar to other UPPER-MICs=6.0, Q25-

75=3.0-10.0).  

 Capacity, density and unmet need are also shown in Table 1. Density is almost three time 

worse than in other upper-MICs. When compared to the 86 other countries of the world with CR 

and sufficient information to compute it, Brazil’s density is 73rd worst (data shown elsewhere)31.  

Nature of CR Services  

 Program responders were asked to report who pays for their services, and could check all 

applicable sources (n=30; only 7.0% reported >1 source). Appendix A displays the funders of CR 

by region. Nationally, 16 (53.3%) reported government funding (with only 2400 spots nationally 

funded by government), 11 (36.7%) reported private health insurance, 2 (7.0%) reported both. In 

upper-MICs No CR program reported that patients pay all program out-of-pocket, however the 

average percent of the total program patient pay is 75.50±36.15% more than in other upper-MICs 

(38.93±33.90%, p<0.05).  



 The most common types of patients accepted in CR programs are shown in Table 2. There 

were no significant differences between Brazil and other upper-MICs (p>.05; only a trend for 

percutaneous coronary intervention).  Many programs also accepted patients with non-cardiac 

indications, namely: high-risk primary prevention (n=21, 70.0%), diabetes (n=17, 56.6%), 

intermittent claudication / peripheral vascular disease (n=16, 53.3%), lung disease (n=15, 50.0%), 

stroke (n=9, 30.0%) and cancer (n=8, 26.7%) patients. This did not differ from other upper-MICs 

(all p>.05).  

 The number and nature of healthcare professionals on CR teams is shown in Table 3. Brazil 

programs had significantly fewer staff versus other upper-MICs; specifically, teams were less-

often comprised of nurses, cardiologists and pharmacists than other upper-MICs.  

 CR program dose was just over 44.5 hours (Q25-75=30-70); this was significantly greater 

than other upper-MICs (30.0 hours; Q25-75=10-45; p=0.001). Nationally, programs offered 44.5 

sessions/patient (Q25-75=29-65); median frequency was 3 sessions per week, and median program 

duration was 15 weeks (Q25-75=12-16); this was significantly greater than other upper-MICs (32 

sessions/patient, Q25-75=15-40 and 10 weeks, Q25-75=6-12).  

 Programs offered 4/10 core components on average and the most-frequently delivered 

components are shown in Table 4. Initial assessment and structured exercise are offered much 

more frequently than other components (i.e., not comprehensive programs), with communication 

with primary care (n=10, 33.3%), tobacco cessation (n=6, 20.0%) and return to work counselling 

(n=4, 13.3%) least commonly offered. Programs in Brazil offered significantly fewer components 

than other upper-MICs, with less percentage of programs (p<0.01) offering the majority of core 

components except initial assessment and structured exercise.   



During the core component of initial assessment, 20 (66.7%) programs had patients 

undergo an exercise stress test. Risk factors assessed pre-program included blood pressure (n=30, 

100.0%), physical inactivity (n=30, 100.0%), tobacco use (n=23, 76.7%), anthropometrics (n=21, 

70.0%), lipid profiles (n=20, 66.6%), harmful use of alcohol (n=20, 66.6%), blood glucose (n=15, 

50.0%), depression (n= 13, 43.3%), and diet (n=12, 40.0%). Most programs also delivered 

resistance training (n=19, 63.3%). In 22 (73.3%) programs, patients were re-assessed at program 

end, and the results were communicated to the patients’ primary care physician in 10 (33.3%) 

programs. Finally, 18 (60.0%) programs had some form of patient contact post-program.  

Seven (23.3%) programs reported delivery of any alternative model of CR (6 in Southeast 

and 1 in Northeast). This proportion did not differ from other upper-MICs (n=49, 19.7%). Five 

(3.0%) programs reported using smartphones, an “app”, or text messaging with patients (i.e., some 

form of eCR; versus n=32, 12.8% in other upper-MICs, p<0.05). Four (13.3%) programs reported 

offering a “hybrid” model (versus n=16, 6.4% in other upper-MICs) and only one program 

reported offering community-based CR (versus n=18, 7.2% in other upper-MICs). Nationally, 2 

(6.6%) programs offered alternative forms of exercise (e.g., pilates, dancing).  

Delivery Barriers 

Figure 1 displays barriers to CR delivery by Brazilian region and in other upper-MICs. The greatest 

barrier in all jurisdictions was patient referral (although tied for Central-West). No barrier 

differences were found compared to other upper-MICs. Other barriers reported by Brazilian 

respondents included transportation (n=22, 73.3%), lack of knowledge about CR among healthcare 

professionals (n=5, 16.7%) and patient motivation (n=3, 10.0%).  

Discussion 



        For the first time, the unmet need for CR in Brazil has been established, with density estimates 

computed based on indicated patient burden specifically rather than population as in previous 

studies19. Over 500,000 more spots are needed per year to treat IHD patients in Brazil, to ensure 

they achieve the mortality and morbidity reductions associated with participation4.  

     Guideline-indicated patients are appropriately accepted (including over 70% of programs 

accepting heart failure patients, which is the most recent indication10) as in other upper-MICs, with 

these patients participating generally in 45 sessions (3 times/week over 15 weeks; total 45 hours), 

which is considered a sufficient dose to achieve mortality and morbidity reductions14. Most 

patients received only 4 of 10 core components (e.g., initial assessment, structured exercise, risk 

factor management, and patient education), delivered by a multidisciplinary team comprised of 

only ~4 members (e.g., physiotherapists, cardiologists, administrative assistants and dietitian). 

There is great need for capacity around return-to-work and tobacco cessation which could be 

achieved with inclusion of occupational therapists and psychologist on a part-time basis on CR 

teams. The low degree of communication with primary care physician could be related to the low 

number of nurses on CR teams in Brazil and reflects the struggle to achieve integrality of health 

care. Scant programs delivered CR unsupervised. 

      When compared to previous studies on CR in Brazil20,21, it does appear the number of programs 

is increasing (75 identified), although differences could be explained by different methods of 

program identification. In one of the Southeast region alone 41 programs were identified, however 

many of them are offering exercise only22.  

          For the first time, CR delivery in Brazil was compared inferentially with other comparable 

countries. There was consistency in CR delivery with other upper-MICs in terms of accepted 

indications but also major differences in volumes, density and funding source. Brazilian programs 

were less comprehensive, mainly exercise-based programs, delivered by a limited staff, over a 



significantly longer period, when compared to other upper-MICs. When considering overall 

“quality” (i.e., of 20 structure and process indicators such as wait times, risk factors assessed and 

components) of programs in Brazil, it was adequate (12 indicators “met” [i.e., ≥75% programs], 

or 60%), but considered low when compared to other countries globally (ranked 14th or poorest; 

see )23.   

 The implications of this work are many.  First, capacity needs to be increased dramatically, 

both by increasing the number of patients treated per program (particularly through greater 

referral) and by initiating new programs. Brazilian programs are not exploiting alternative delivery 

settings such as home-based service and eCR, as is also observed in other upper-MICs. 

Considering the continental nature of the country and the high number of small cities, increasing 

delivery of alternative models could improve CR capacity, especially in regions where there are 

few programs (North and Central-west). Home-based CR has been established as a viable approach 

to delivery in low-risk patients in the Brazilian context32. 

Second, available programs should be resourced for staffing by a larger team, particularly 

including nurses and community healthcare workers (who can be trained to deliver several of the 

core components)11, and for delivery of comprehensive services, to optimize patient outcomes33,34. 

A CR education curriculum has been validated in Brazilian-Portuguese and demonstrated 

effective, which covers the majority of core components 

(https://www.healtheuniversity.ca/pt/CardiacCollege/About/Pages/download-guide.aspx)35,36. 

Moreover, the International Council of Cardiovascular Prevention and Rehabilitation has 

developed a training and certification program on how to feasibly deliver all core CR components 

in low-resource settings, which could be used to augment availability of CR professionals to 

deliver all components (http://globalcardiacrehab.com/training-opportunities/certification/)37.  

https://www.healtheuniversity.ca/pt/CardiacCollege/About/Pages/download-guide.aspx
http://globalcardiacrehab.com/training-opportunities/certification/


This study has several limitations, particularly related to generalizability and measurement. 

Firstly, response rates to online surveys are notoriously low. The rate was 40% in the current study 

for Brazilian programs and 50.3% for other upper-MICs, which is fair, but suggests there may be 

bias.  

Second, survey items were piloted, but not validated against real-world CR delivery. 

Respondents may have been inclined to respond in a socially-desirable manner, such that results 

were skewed to reflect better provision of CR. However, participants were informed that their 

responses were confidential. Third, the survey was translated, and although reviewed by CR 

professionals, all best practices in scale translation and validation were not undertaken. Finally, 

multiple comparisons were performed, and there were very few respondents in some regions, and 

hence caution is necessary when interpreting the findings. 

Conclusion 

      CR has been available in Brazil for almost 55 years. There are 75 programs, each treating on 

average 60 guideline-indicated but also primary prevention and non-communicable disease 

patients per year, over almost 15 weeks, through 4 core components delivered by a team of 4 staff. 

Programs were fairly consistent with other upper-MICs, except Brazilian programs offer longer 

programs, with fewer components and few staff. However, there is only 1 CR spot for every 99 

patients in need annually (more than other upper-MICs), with 500,000 more spots needed 

nationally to meet IHD demand alone. Most programs were funded by government sources but in 

over one-third of programs patients need private healthcare insurance, further limiting access. CR 

capacity must be augmented in Brazil, potentially through increased provision of eCR.  

Acknowledgments: The International Council of Cardiovascular Prevention and Rehabilitation 

through which this study was undertaken, and other national champions who collaborated to 

identify and reach programs in Brazil, namely: Aparecida Maria Catai, Gerson Cipriano, Iracema 

Umeda, Jocimar Martins, Lilian Pinto da Silva, Mauro Augusto dos Santos, Marlus Karsten, 



Renata Cruzeiro, Thaianne Sérvio, and in their upper middle-income country, namely: Drs. 

Claudia Anchique-Santos, Eduardo Rivas-Estany, Lela Maskulia, Masoumeh Sadeghi, Hermes 

Lomeli, Graciela Gonzalez, Rosalia Fernandez, Dan Gaita, Wayne Derman. We also thank the 

World Heart Federation who formally endorsed the study protocol.  

 

Funding: This project was supported by a research grant from York University’s Faculty of Health, 

Conselho Nacional de Pesquisa (CNPq), Coordenação de Aperfeiçoamento de Pessoal de Nïvel 

Superior (CAPES – Código de Finanaciamento 001) and Fundação de Pesquisa de Minas Gerais 

(FAPEMIG).  



References 

1.  Ribeiro AL, Duncan BB, Brant LC, Lotufo PA, Mill JG, Barreto SM. Cardiovascular Health 
in Brazil: Trends and Perspectives. Circulation. 2016;Jan 26;133(4):422-33. doi: 
10.1161/CIRCULATIONAHA.114.008727. 

2.  Institute for Health Metrics and Evaluation (IHME). Global Burden of Disease Results. 2016. 
http://ghdx.healthdata.org/gbd-results-tool (accessed Ago 6, 2018). 

3.  Shields GE, Wells A, Doherty P, Heagerty A, Buck D, Davies LM. Cost-effectiveness of 
cardiac rehabilitation: a systematic review. Heart. 2018;2016(January 2016):heartjnl-2017-
312809. doi:10.1136/heartjnl-2017-312809. 

4.  Anderson L, Oldridge N, Thompson DR, et al. Exercise-Based Cardiac Rehabilitation for 
Coronary Heart Disease. J Am Coll Cardiol. 2016;67(1):1-12. 
doi:10.1016/j.jacc.2015.10.044. 

5.  Fihn SD, Gardin JM, Abrams J, et al. 2012 ACCF/AHA Guideline for the diagnosis and 
management of patients with stable ischemic heart disease: a report of the American College 
of Cardiology Foundation/American Heart Association Task Force on Practice Guidelines, 
and the American College of Ph. J Am Coll Cardiol. 2012;60(24):e44-e164. 
doi:10.1016/j.jacc.2012.07.013. 

6.  Amsterdam EA, Wenger NK, Brindis RG, et al. 2014 AHA/ACC Guideline for 
the Management of Patients With Non–ST-Elevation Acute Coronary Syndromes. J Am Coll 
Cardiol. 2014;64(24):e139-e228. doi:10.1016/j.jacc.2014.09.017. 

7.  O’Gara PT, Kushner FG, Ascheim DD, et al. 2013 ACCF/AHA Guideline for the 
Management of ST-Elevation Myocardial Infarction. J Am Coll Cardiol. 2013;61(4):e78-
e140. doi:10.1016/j.jacc.2012.11.019. 

8.  Hillis LD, Smith PK, Anderson JL, et al. 2011 ACCF/AHA Guideline for Coronary Artery 
Bypass Graft Surgery. J Am Coll Cardiol. 2011;58(24):e123-e210. 
doi:10.1016/j.jacc.2011.08.009. 

9.  Levine GN, Bates ER, Blankenship JC, et al. 2011 ACCF/AHA/SCAI Guideline for 
Percutaneous Coronary Intervention. J Am Coll Cardiol. 2011;58(24):e44-e122. 
doi:10.1016/j.jacc.2011.08.007. 

10.  Yancy CW, Jessup M, Bozkurt B, et al. 2013 ACCF/AHA Guideline for the Management of 
Heart Failure. J Am Coll Cardiol. 2013;62(16):e147-e239. doi:10.1016/j.jacc.2013.05.019. 

11.  Grace SL, Turk-Adawi KI, Contractor A, et al. Cardiac Rehabilitation Delivery Model for 
Low-Resource Settings: An International Council of Cardiovascular Prevention and 
Rehabilitation Consensus Statement. Prog Cardiovasc Dis. 2016;59(3):1-20. 
doi:http://dx.doi.org/10.1016/j.pcad.2016.08.004. 

12.  Grace SL, Turk-Adawi KI, Contractor A, et al. Cardiac rehabilitation delivery model for low-
resource settings. Heart. 2016;102(18):1449-1455. doi:10.1136/heartjnl-2015-309209. 

13.  Piepoli MF, Corrà U, Adamopoulos S, et al. Secondary prevention in the clinical management 
of patients with cardiovascular diseases. Core components, standards and outcome measures 
for referral and delivery. Eur J Prev Cardiol. 2014;21(6):664-681. 
doi:10.1177/2047487312449597. 

14.  Santiago De Araujo Pio C, Marzolini S, Pakosh M, Grace SL. Effect of Cardiac Rehabilitation 
Dose on Mortality and Morbidity: A Systematic Review and Meta-regression Analysis. Mayo 
Clin Proc. 2017;92(11):1644-1659. doi:10.1016/j.mayocp.2017.07.019. 

15.  Taylor RS, Dalal H, Jolly K, et al. Home-based versus centre-based cardiac rehabilitation. 
Cochrane Database Syst Rev. 2015;(2). 
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&CSC=Y&NEWS=N&PAGE=fulltext&D=coch
&AN=00075320-100000000-05746. 



16. Anchique Santos CV. Lopez-Jimenez F, Benaim B, et al. Cardiac rehabilitation in Latin 
America. Prog Cardiovasc Dis. 2014;57(3):268-75. doi: 10.1016/j.pcad.2014.09.006. 

17.  Ragupathi L, Stribling J, Yakunina Y, Fuster V, Mclaughlin MA, Vedanthan R. Availability, 
Use, and Barriers to Cardiac Rehabilitation in MIC. Glob Heart. 2016;12(4):323-334. 

18.  Pesah E, Supervia M, Turk-Adawi K, Grace SL. A Review of Cardiac Rehabilitation Delivery 
Around the World. Prog Cardiovasc Dis. 2017 Sep - Oct;60(2):267-280. doi: 
10.1016/j.pcad.2017.08.007. Epub 2017 Aug 24. 

19.  Korenfeld Y, Mendoza-Bastidas C, Saavedra L, et al. Current status of cardiac rehabilitation 
in Latin America and the Caribbean. Am Heart J. 2009 Sep;158(3):480-7. doi: 
10.1016/j.ahj.2009.06.020. Epub 2009 Aug 4. 

20.  Cortes-Bergoderi M, Lopez-Jimenez F, Herdy AH, et al. Availability and characteristics of 
cardiovascular rehabilitationprograms in South America. J Cardiopulm Rehabil 
Prev.2013;33(1):33---41  

21.  Borghi-Silva A, Mendes RG, Trimer R, Cipriano G. Current trendsin reducing cardiovascular 
disease risk factors from around theworld: focus on cardiac rehabilitation in Brazil. Prog 
CardiovascDis. 2014;56(5):536---542  

22.  Sérvio TC, Ghisi GLM, Silva LPD, Silva LDN, Lima MMO, Pereira DAG, Grace SL, Britto 
RR. Availability and characteristics of cardiac rehabilitation programs in one Brazilian state: 
a cross-sectional study. Braz J Phys Ther. 2018 Mar 22. pii: S1413-3555(17)30453-7. doi: 
10.1016/j.bjpt.2018.03.005. [Epub ahead of print] 

23.  Supervia Pola M, Turk-Adawi K, Lopez Jimenez F, et al. Quality of Cardiac Rehabilitation 
Around the Globe: Indications Served, Providers Delivering, and Components Offered. 
eClinicalMedicine:Under Review. 

24.  Turk-Adawi K, Sarrafzadegan N, Grace SL. Global availability of cardiac rehabilitation. Nat 
Rev Cardiol. 2014;11(10):586-596. doi:10.1038/nrcardio.2014.98.  

25.  World Bank. High-Midle-Income| Data. 2017. https://data.worldbank.org/income-
level/upper-middle-income. Accessed August 13, 2018. 

26. Instituto Brasileiro de Geografia e Estatística (IBGE). Available from: 
https://www.ibge.gov.br/geociencias-novoportal/atlas/nacional.html 

27.  Turk-Adawi KI, Terzic C, Bjarnason-Wehrens B, Grace SL. Cardiac rehabilitation in Canada 
and Arab countries: comparing availability and program characteristics. BMC Health Serv 
Res. 2015;15(1):521. doi:10.1186/s12913-015-1183-7. 

28. Polyzotis PA, Tan Y, Prior PL, Oh P, Fair T, Grace SL. Cardiac rehabilitation services in 
Ontario. J Cardiovasc Med. 2012;13(11):727-734. doi:10.2459/JCM.0b013e32835794c1. 

29. Bjarnason-Wehrens B, McGee H, Zwisler A-D, et al. Cardiac rehabilitation in Europe: results 
from the European Cardiac Rehabilitation Inventory Survey. Eur J Cardiovasc Prev Rehabil. 
2010;17(4):410-418. doi:10.1097/HJR.0b013e328334f42d.  

30. IBM Corp. IBM SPSS Software. 2016. 
31. Turk-Adawi K et al. Global cardiac rehabilitation availability, volumes, capacity, and density. 

under review - JAMA Internal Medicine 
32. Salvetti XM, Oliveira JA, Servantes DM, et al. How much do the benefits cost? Effects of a 

home-based training programme on cardiovascular fitness, quality of life, programme cost 
and adherence for patients with coronary disease. Clin Rehabil. 2008;22(10–11):987-996. 

33. Grace SL, Turki Adawi KI,  Contractor A et al. Cardiac RehabilitationDeliveryModel for Low-
Resource Settings: An International Council of Cardiovascular Prevention and Rehabilitation 
Consensus Statement. Prog Cardiovasc Dis. 2016; 59: 303-322.  

34. van Halewijn G, Deckers J, Tay Hy, van Domburg R, Kotseva K, Wood D. Lessons from 
contemporary trials of cardiovascular prevention and rehabilitation: A systematic review and 
meta-analysis. Int J Cardiol. 2017 Apr 1;232:294-303. doi: 10.1016/j.ijcard.2016.12.125. 

https://www.ibge.gov.br/geociencias-novoportal/atlas/nacional.html
https://www.ncbi.nlm.nih.gov/pubmed/?term=vanhalewijn+cardiac+rehabilitation
http://sfx.scholarsportal.info/york?__char_set=utf8&id=doi:10.1016/j.ijcard.2016.12.125&sid=libx&genre=article


Epub 2016 Dec 23. 
35. Chaves GSS, Ghisi GLM, Grace SL, Oh P, Ribeiro AL, Britto RR. Effects of a comprehensive 

cardiac rehabilitation on functional capacity in a middle income-country: a randomized 
controlled trial. Heart. 2018;0:1–8. doi:10.1136/heartjnl-2018-313632 

36. Ghisi GLM, Chaves GSS, Grace SL, Oh P, Ribeiro AL, Britto RR. - Effects of comprehensive 
cardiac rehabilitation in a middle-income setting: a randomized controlled trial. Int J Cardiol. 
Submitted.  

37. International Council of Cardiovascular Prevention and Rehabilitation (ICCPR). 
Cardiovascular Rehabilitation Foundations Certification 2016. 
http://globalcardiacrehab.com/training-opportunities/certification/ (accessed Oct 6, 2018). 

 
 
 
 

https://www.ncbi.nlm.nih.gov/pubmed/?term=vanhalewijn+cardiac+rehabilitation


 

Figure 1   Barriers to Cardiac Rehabilitation Delivery by region, and versus other upper-MICs.  

 

 

 

 

 

Figure 1 legend:  

Respondents did not provide information on barriers for CR in 6/30 Brazil surveys and in 

16/249 other UPPER-MICs.  

No statistical analyses were performed to compare regions because of the small sample sizes.  

Mann-Whitney U were used to test for significant differences in Brazil versus other UPPER-

MICs. No significant differences were found. 



Upper-MIC= upper middle-income country 

 

 

 

 



Table 1: Volume, Capacity and Density by Brazilian region, and other Upper Middle-Income Countries 

Jurisdiction 

 

 

 
 

Total 

Population§  

 

IHD 

Incidence† 

 

Year of 

first 

program 

Median 

annual 

volume/ 

program 

(Q25-Q75) 

National 

CR 

Capacity

○ 

Density□ 
CR 

Need 
 

Central-west 16,071,860 35,351 1974 - - - - 

North 18,127,875 32,287 - - - - - 

 Northeast 58,098,240 133,611 1998 
51.5  

(27-389) 
495 269.92 133,116 

South 29,870,012 86,634 1973 - - - - 

 Southeast 87,645,849 247,493 1980 
60.0  

(41-79) 
3,308 74.82 244,185 

Brazil (30) 209,813,840 535,377 1973 
60  

(41-85) 
5,400 99.14 529,982 

Other  

upper-MIC (249) 
2,557,000,000 4,645,662 1944 

204*** 

(100-530) 
142,200 32.67 4,503,463 

- Not provided, available or applicable 

§Source: World Bank25 (accessed August, 2018). †Source: Institute of Health Metrics and Evaluation2 (accessed 

August, 2018). 

○calculated using median number of patient program could serve per year (from survey) multiplied by the number of 

programs in the jurisdiction or country. Value represents the number of patients who could receive CR in a year (i.e., 

CR spots). 

□based on ratio of need (i.e., IHD incidence) to supply (i.e., national CR capacity). Represents number of CR spots 

per patient in need  

number of additional spots needed to treat all IHD patients 

considering all 32 other upper-MICs reported.  

Mann-Whitney U were used to test for significant difference in program volumes between Brazil and other 29 (of 32) 

upper-MICs with CR (denoted in other upper-MIC row): ***p<0.001. 

Acronyms: CR, cardiac rehabilitation, upper-MIC, upper middle-income country; IHD, ischemic heart disease. 

 

 

 

 



Table 2: Most-Commonly Accepted Cardiac Rehabilitation Indications, by Brazilian region, vs Other Upper 

Middle-Income Countries 

Jurisdiction 

(# responding 

programs) 
 

Myocardial 

Infarction 

Bypass 

Surgery 
CAD 

Heart 

Failure 

Percutaneous 

Coronary 

Intervention 
n (%) 

Central-west (2) 
1 (50.0) 1 (50.0) 1 (50.0) 1 (50.0) 1 (50.0) 

Northeast (5) 5 (100.0) 5 (100.0) 5 (100.0) 5 (100.0) 4 (80.0) 

South (2) 2 (100.0) 2 (100.0) 2 (100.0) 2 (100.0) 2 (100.0) 

Southeast (21) 
15 (71.4) 15 (71.4) 15 (71.4) 14 (66.6) 14 (66.6) 

Brazil (30) 23 (76.7) 23 (76.7) 23 (76.7) 22 (73.0) 21 (70.0) 

Other  

upper-MICs (249)  

205 (82.3) 200 (80.3) 197 (79.1) 184 (73.9) 206 (82.7) 

No statistical analyses were performed to compare regions because of the small sample sizes. Mann-Whitney U tests 

were used to test for significant differences between Brazil and other upper-MICs. There were no significant 

differences. CAD=coronary artery disease (i.e., with no recent event or procedure). 

 



 

Table 3: Healthcare Professionals on the Cardiac Rehabilitation Team, by Brazilian regions vs other Upper Middle-Income Countries 

Jurisdiction 

(# responding 

programs) Physiotherapist Cardiologist Admin Asst. Dietitian 
Exercise 

Professional 

Psych or 

SW 
Nurse   

Other 

Physicians 

Pharmacis

t 

Total 

number of 

staff 

(mean ± 

SD /17§) 
n 

(% ) 

Central-west 

(2) 

1 

(50.0%) 

0 

(0%) 

0 

(0%) 

0 

(0%) 

0 

(0%) 

0 

(0%) 

0 

(0%) 

0 

(0%) 

0 

(50.0%) 

1.0± 0.0 

Northeast 

(5) 

5 

(100%) 

4 

(80%) 

2 

(40%) 

2 

(40%) 

1 

(20.0%) 

2 

(40%) 

1 

(20.0%) 

3 

(60%) 

2 

(40%) 

2.9±1.4 

South 

(2) 

1 

(50.0%) 

1 

(50%) 

1 

(50%) 

1 

(50%) 

1 

(50%) 

0 

(0%) 

0 

(0%) 

0 

(0%) 

0 

(0%) 

2.2 ± 1.8 

Southeast 

(21) 

11 

(52.4%) 

11 

(52.4%) 

9 

(42.9%) 

9 

(42.9%) 

10 

(47.6%) 

9 

(42.9%) 

7 

(33.3%) 

5 

(23.8%) 

3 

(14.3%) 

4.5 ± 1.8 

Brazil 

(30) 

18 

(60.0%) 

16 

(53.3%) 

12 

(40%) 

12 

(40%) 

12 

(40.0%) 

11 

(36.7%) 

8 

(26.7%) 

8 

(26.7%) 

5 

(16.7%) 

3.8 ± 1.9 

Other upper-

MICs 

(249) 

178 

(71.5%) 

204 

(81.9%)** 

145  

(58.2%) 

164 

(65.9%) 

121 

(48.6%) 

132 

(53.0%) 

177 

 (71.0%)*** 

84 

(33.7%) 

77 

(30.9%)** 

5.9±2.8 

§Includes Cardiologist, Physiatrist, Sports Medicine Physician, other Physician, Physiotherapist, Nurse, Nurse-practitioner, Psychiatrist, Psychologist, Social worker, 

Dietitian, Kinesiologist, Pharmacist, Exercise specialist, Community Health worker, Administrative assistant/ Secretary, Other   

No statistical analyses were performed to compare regions because of the small sample sizes. Chi-square tests were used to test for significant differences between Brazil 

and other upper-MICs (denoted in other upper-MIC row): *p<0.05, **p<0.01, ***p<0.001. 

Acronyms: CR, cardiac rehabilitation; MIC, middle-income country; SD, standard deviation; SW, social worker. Abbreviations: Admin Asst, Administrative Assistant; 

psych, psychologist or psychiatrist. 

 

 
 

 



Table 4: Key Core Components Delivered by Region, Nationally and in Other Upper Middle-Income Countries 

Jurisdiction 

n  

(% of 

responding 

programs) 

n Initial 

Assmt. 

Structured 

Exercise† 

Risk Factor 

Mgmt. 

Patient 

Education 

Stress 

Mgmt/ 

Psych 

Nutrition 

Counselling 

Prescription/ 

Titration 

medication 

Total # 

Components 

(mean±SD /10)§ 

Central-west 2 
1 

(50.0%) 

1 

(50.0%) 

0 

(0%) 

0 

(0%) 

0 

(0%) 

0 

(0%) 

0 

(0%) 
1.0±0.0 

Northeast 5 
5 

(100%) 

5 

(100%) 

4 

(80%) 

4 

(80%) 

3 

(60%) 

2 

(40%) 

2 

(40%) 
3.6±1.8 

South 2 
2 

(100%) 

2 

(100%) 

1 

(50.0%) 

2 

(100%) 

2 

(100%) 

1 

(50.0%) 

1 

(50.0%) 
5.2±1.8 

Southeast 21 
16 

(76.2%) 

16 

(76.2%) 

13 

(61.9%) 

12 

(57.1%) 

11 

(13.6%) 

9 

(52.4%) 

8 

(38%) 
4.2±1.5 

Brazil 30 24 

(80.0%) 

24 

(80.0%) 

18  

(60.0%) 

18 

(60.0%) 

16  

(53.3%) 

12  

(40.0%) 

20 

(66.6%) 
4.0±1.6 

Other upper-

MICs 
249 230 

(92.4%) 

208  

(83.5%) 

203 

(81.5%)** 

215 

(86.3%)** 

197 

(79.1%)** 

211  

(84.7%)*** 
11 

(33.3%)** 

6.0±1.5* 

 

§initial assessment, risk stratification, structured exercise, patient education, risk factor management, nutrition counselling, stress management, tobacco cessation 

interventions, prescription/titration of medication, and communication with a primary healthcare provider 

†includes physical activity counselling, exercise prescription and / or exercise training.   
No statistical analyses were performed to compare regions because of the small sample sizes. Chi-square tests were used for significant differences between Brazil 

and other upper-MICs (denoted in other upper-MICs row): *p<.01; **p<.001; ***p<.0001 
Acronyms: upper-MIC, upper middle-income country; SD, standard deviation 

Abbreviations: Assmt, assessment; mgmt, management; psych, psychological counselling 
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Cardiac Rehabilitation (CR) Availability and Funding Source by Brazilian Region 
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