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Abstract
Background: In sub-Saharan Africa, socio-economic conditions limited access to cardiac rehabilitation programs
(CRP) designed according to the usual models in the treatment of patients with cardiovascular disease (CVD).
Objective: To evaluate the effectiveness of a program of CRP based on Borg scale of perceived effort.
Methods: A Prospective, descriptive study aimed to be analytical focused on 27 patients with compensated heart
diseases (CHD) included in a CRP for 30 workouts during 10 weeks. These patients were evaluated by Borg scale
of perceived exertion with measuring heart rate (HR), body mass index (BMI) and blood pressure (BP) of rest at the
beginning and at the end of the program.
Results: It was recorded a significant reduction in the heart rate (p<0.0001), systolic BP (p<0.0001) and diastolic
BP (p=0.0002) while BMI reduction did not get a significant reduction (p=0.15).
Discussion: According to the studies encountered, intensities of physical activities such as those which have
been subjected to patients are sufficient to cause different physiological adaptations noted at the end of this present
program. Conclusion: This CRP appears to be an alternative to physical training in patients with CHD from socially
disadvantaged conditions.

Keywords: Rehabilitation program effort; Compensated heart
disease; Borg scale; Sub-saharan Africa

Introduction
In sub-Saharan Africa, socio-economic conditions as well
as epidemiological transition consist of tropical diseases and the
emergence of metabolic diseases creates a favorable framework for the
expansion of cardiovascular disease (CVD) [1]. This contrasts with the
paucity of epidemiological studies as well as preventive measures or
treatment taking into account the epidemiological context and socioeconomic characteristics of this region.
By the 1960s, numerous studies demonstrated that early activity
after a myocardial infarction (MI) safely negates the adverse effects
associated with prolonged bed rest [2]. Afterwards, as a result of the
work of Hellerstein [3], Wenger [4], Tobis and Zohman [5,6], and
others, the concept of progressive supervised activity for the postMI patient and the postsurgical patient has taken its rightful role in
the practice of medical therapeutics. Current guidelines and studies
regarding cardiac rehabilitation, recommend exercise protocols based
on assessment of parameters such as oxygen consumption, Watt
[7], anaerobic threshold [8]. All these parameters are determined by
expensive equipment and thus hardly accessible in most African
countries.
In 2009, Carvalho et al. [9] concluded in a study that focused
on patients with heart failure, as from the scale of perceived effort
developed by Borg et al. [10], it was possible to submit these patients to
an effort corresponding to the heart rate (HR) between the anaerobic
threshold and the respiratory compensation point. According to several
authors, the intensity of exercise is safe and beneficial for patients with
compensated heart disease [11,12]. Such intensity of physical activity is
considered safe for the patient with heart disease [13].
Starting from the assumption that such a program would be
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beneficial for patients with compensated heart diseases, the objective
of this study is to evaluate the effectiveness of a Cardiac Rehabilitation
Program for effort (CRP) based on wide perception of effort by Borg
scale, on body mass index (BMI), heart rate (HR) and blood pressure
(BP) in patients with compensated heart disease able to offset effort.

Material and Methods
Type of study
This is a prospective descriptive study aimed to be analytical
and focused on patients with heart compensated diseases on the
Department of Medicine physical and Rehabilitation of National
Hospital University-Koutougou Hubert Maga (CNHU-HKM) of
Cotonou in 2010.

Study population
Patients have been interviewed during medical consultations
on the Care, Education and Research Unity in Cardiology (USERC)
of National University Hospital-Hubert Maga koutoukou (CNHUHKM) Cotonou, Republic of Benin.
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Inclusion criteria have been:
•

Having a diagnosis of coronary artery disease (CAD), heart
failure (HF) or hypertension on the basis of additional
tests (biochemical tests, electrocardiogram, Doppler
echocardiography Doppler or heart X-ray).

•

Having the ability to perform the efforts of everyday without
risk of major complications, assessed as New York Heart
Association functional class I or II [14,15].

•

Do not suffer from any cardiovascular disease likely to limit
physical exertion.

•

Do not participate to any physical training program during the
previous six months of the beginning of the study.

Exercise protocol and evaluations were administrated by two
independent groups of experienced physical therapists specialised in
cardiac rehabilitation.
The intensity of the exercise is based on the perception of effort
of the patient determined by Borg scale of perceived effort. Based on
the work of Carvalho et al. [9], patients were instructed to provide
a physical effort between stages “medium” and “a little difficult”
corresponding to levels 11 and 13 of the Borg scale. Figure 1 illustrates
the successive sequences of step facility.
Carvalho et al. [9] showed in a group of patients with heart failure
at such an intensity of physical activity, heart rate of the individual lies
between that corresponding to the anaerobic threshold and respiratory
compensation point determined during Ergo-spirometric test.

Were excluded from the study subjects decompensated or
contraindicated for physical effort, holders of recent or unstable
coronary artery disease, congestive heart failure, high blood pressure
(hypertension) severe at rest or with a history of syncope of effort.

Statistical analysis

Patients in the study were given information about the ins and
outs of the program to seek their informed consent. Their participation
was free and single. The study received the approval of the heads of
Cardiology and Rehabilitation and the Director of CNHU HKM. This
was a cover for its realization. This approval was the best ethic caution
we could have obtained for this type of study.

The Kolmogorov-Smirnov test was used to determine whether
or not the normal distribution. For comparison of variables obtained
before and after CRP, the paired-sample t test (for variables whose
distribution was normal) and the Wilcoxon test were used. The data
were analyzed using the BioEstat 5.3 software. The significance level
was set to 5%.

Evaluations

Results

At the beginning and at the end of the physical training program,
patients were subjected to a series of evaluation comprising primarily
respiratory status and muscle balance. The values of body mass index
were determined for each individual by dividing body weight (in
kilograms) by the square of height (in centimeters).

From 61 patients interviewed, 27 have been included in the study.
The Figure 1 shows the number of patients excluded (with reasons
given), trained, who dropped-out (with reason given) and included in
the study.

Previously to the examination, the patients were encouraged to
have a good sleeping night, avoid exhausting physical activities as well
as caffeine, alcohol drinks and cigarette smoking. In order to avoid
the circadian cycle effect, examinations before and after the training
program were performed in day time for all the participants. At their
arrival, the patients remained lying for 10 minutes with the heart
rate monitor (Polar Electro Oy, Kempele, Finland) on the chest. The
displayed value is then annotated each interval of 5 seconds for one
minute after the 10 minutes resting period. The resting HR was the
mean of these values. Measurements of resting BP were performed
as recommended by the American Heart Association (AHA) for the
measurement of BP [16].

All patients maintained the same medication and did not participate
in any other physical training program throughout the study period.

Table 1 shows the main characteristics of the participants. CAD
as hypertensive patients had preserved left systolic function (ejection
fraction >45%). CAD patients were referred for cardiac rehabilitation
after an acute coronary syndrome with or without ST-segment
elevation on electrocardiogram. HF patients had left ventricular systolic
dysfunction, defined as ejection fraction lower than or equal to 45%.
Heart failure resulted from ischemic cardiomyopathy or idiopathic
dilated cardiomyopathy.

Interviewed: 61

Cardiac rehabilitation protocol
The CRP was held at the Department of Physical Medicine and
Rehabilitation of CNHU HKM C. It is a period of 10 weeks with
3 sessions per week for a total of 30 sessions. Each session lasts one
hour and is divided into four steps: 10 minutes warm up, 5 minutes of
stretching, 35 minutes of fitness and 10 minutes of relaxation. The main
activity is performed on a cycle ergometer or rowing.
Previously to the beginning of the study, a schedule predicting
examination and training date for each patient has been designed in
order to control them adherence to the rehabilitation program.
Patients were trained in groups of three nevertheless, in order to
avoid any bias regarding the perception of effort, the stage of main
activity cycling or rowing was performed individually, in separated
training rooms.
Int J Phys Med Rehabil
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Trained: 28

Excluded: 33
. 19 exclusion criterias
(2 histories of syncope of effort,
10 recent CAD, 4 congestive HF
and 3 hypertensions severe at rest)
. 10 distance reason
. 4didnotagree for personalreason

Dropout: 1
Schedule reason
Inclued: 27

Figure 1: Flowchart showing the number of patients interviewed, excluded,
trained, who droppedout, and included in the study.
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After ER

P

96 (19.73)

78.55 (14.41)

<0.0001

SBP

139.30 (11.75)

124.67 (9.35)

<0.0001

DBP

88 (81; 91)

82 (80; 89)

0.0002

BMI

29.3 (26.15; 33)

27.1 (25.35; 30.2)

0.15

The values of HR and SBP are expressed as mean (standard deviation), while the
DBP and BMI are expressed as median (first interval quartil; quartil third interval).
Table 1: Comparison of values of heart rate (HR), systolic blood pressure (SBP),
Diastolic blood pressure (DBP) and body mass index (BMI) before and aftercardiac
rehabilitation program (CRP).

Patients performed a total of 30 sessions of CRP, one of 28 trained
dropped-out for professional schedule reason. From the 27 others
included, 5 performed the end evaluations on average 10 ± 3.3 days
after the date predicted by the schedule.
Figure 2 illustrates the different phases of intensity of physical
exercises during the stage of main activity on cycle ergometer or
rowing: Phase 1: 5 minutes at 11 of the Borg scale, Phase 2: 10 minutes
at 13 of Borg scale, phase 3: 5 minutes at 11, Phase 4: 10 minutes at 13,
Phase 5: 5 minutes at level 11.
Table 2 shows the comparison of the resting HR, systolic BP,
diastolic BP and BMI before and after the CRP. HR as systolic BP
distributions have seen normal while diastolic BP and BMI was not. So
to compare HR as systolic BP obtained before and after the CRP, the
paired-sample t test has been used while the Wilcoxon test have been
used for diastolic BP and BMI. It should be noted a significant reduction
in the heart rate (p<0.0001), SBP (p<0.0001) and DBP (p=0.0002) while
the reduction in BMI is proved non-significant.

Discussion
The best way to determine the safe and efficient level of physical
activity has always been one of the principal topics in CRP research
area.
Currently, the training level has been determined by conventional
ergometric [17] or spiroergometric test [8]. Both these process require
expensive equipment and are so very little accessible in the sub-Saharan
African countries.
Thus CRP based on physiological parameters determined by this
equipment is difficultly practicable in this region. It is important to find
alternative programs, safe and efficient to treat the increasing part of
patients from socially disadvantaged conditions.
The results of this study showed that the CRP performed with
exercises of intensities equal to level 11 and 13 of Borg scale allowed to
obtain a statistically significant reduction in HR, resting SBP and DBP
while it was not sufficient to induce a reduction in the weight of the
patients studied.
From 33 patients excluded after the interviews, 10, despite their will
to participate to the CRP, could not for living too far from the research
local (Figure 1). This shows the importance to promote CRP in several
hospitals to answer the increasing request.
Only one of the 28 patients trained dropped out for professional
reasons (3.57%, Figure 1). That can be considerate as a high adherence
to the study when compared with others studies about RCP. Recently,
Martin et al. [18] reported 50% of patients dropping out prematurely in
a similar CRP including CAD patients. Forhan et al. [19] stated that the
presence of both diabetes and obesity are independent determinants of
CRP nonadherence while according to French et al. [20], perceptions
predict attendance at CRP. In the current study, only one patient is
Int J Phys Med Rehabil
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diabetic, 20 with overweight (Table 1) and illness perceptions have
not been investigated. However, these factors seem to not affect the
adherence of the study.
Regular physical activity induces changes in the cardiovascular
system, especially with regard to HR and resting BP [21,22]. These
changes are called “adaptations of the cardiovascular system.”
Due to the relative easiness of its measurement, the behavior of the
HR has been sufficiently studied in different conditions associated with
exercise [23,24]. The resting HR is considered as an efficient marker
of the effect of physical training on the body. Its adaptation results in
bradycardia.

19

Exercise intensity (Borg Scale)

Before ER
HR

17
15

11
9

Stage 4: 10 min

Stage 2: 10 min

13

Stage 3: 5 min

Stage 1: 5 min

Stage 5: 5 min

7
5
3
1
0

5

10

15

20

25

30

35

Time (minutes)

Figure 2: Illustration of the different phases of exercise’s intensity during the
main activity stage on cycle ergometer orrowing: Phase 1: 5 minutes at 11th
level of the Borg scale, Phase 2: 10 minutes at 13th phase 3: 5 minutes at 11th,
Phase 4: 10 minutes at 13th, Phase 5: 5 minutes at 11th.

Coronry heart
Heart failure Hypertension
disease
n=10

n =8

Gender (Women/Men)

5/5

2/6

n=9
0/9

Age (years)

45.8 ± 11.1

43.25 ± 8.8

43.0 ± 9.7

Height (cm)

172 ± 25

169 ± 22

164 ± 12

Weight (Kg)

88.4 ± 10.4

83.9 ± 8.3

82.6 ± 10.6

Body mass index (Kg/m²)

29.8 ± 5.32

29.4 ± 5.9

30.72 ± 4.2

Ischemic cardiomyopathy (n)

4

-

-

Dilated cardiomyopathy (n)

6

-

-

Left ventricular ejection fraction
(%)

57.8 ± 4.6

28.9 ± 7.0

69.2 ± 5.5

Aetiology of heart failure

Medication
β-blockers (n)

4

5

1

Vasodilators (n)

8

5

2

Diuretic (n)

3

4

3

Antialdosterone (n)

2

6

1

Antiplateletsagents (n)

10

5

5

Anti-hypertensive (n)

3

2

8

Oral antidiabetics (n)

1

0

0

Insulin (n)

0

0

0

Tobacco smoking (n)

4

1

0

Diabetes (n)

1

0

0

Heredity (n)

4

3

7

Overweight (n)

6

5

9

Dyslipidemia (n)

7

2

4

Riscfactors

Table 2: Patient’s main characteristics.
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Decreased values of resting HR have been observed in studies
using aerobic exercise programs. So Tulppo et al. [25] noted a
significant reduction in HR after an aerobic training program for 8
weeks including six 30-min sessions a week for the moderate-volume
training group and six 60-min sessions a week for the highvolume
training group at an intensity of 70-80% of maximum HR. Munk et
al. [26] reached similar results after 6 months of aerobic exercise at 2
sessions per week in a group of coronary failure patients beginning by
a warm up for 10 minutes at 50% to 60% of VO2 peak (60% to 70% of
peak HR) before walking four 4-minute intervals at 90% to 95% of peak
HR. Carvalho et al. [9], found that between the 11th and 13th level of
the Borg scale, the land group had an exercise training HR nearer the
respiratory compensation point (85% of the peak HR). In the current
protocol the patients performed 35 minutes on such intensity (Figure
2), this explain that we have reached the same results after a less time.
Several studies have evaluated the effect of exercise on resting BP
[27,28]. Katz and Wilson [29] obtained decreased BP values after 6
weeks of a program of physical training in female population, less time
than the duration of the current study. This can explain the decrease of
both systolic and diastolic BP seen in the current study.
The effectiveness of physical activity in reducing the body weight
has been shown by several studies on topics overweight or obese [30].
The small reduction in BMI in the current study is probably due to
the fact that obese subjects ultimately represented only a small portion
(14.8% vs. 74.04% overweight) of the sample.
The limitations of this study lie in the small number of patients who
participated and the duration of the program and in the absence of a
control group (not trained group). In this regard, the originally design
projected a control group in order to compare his variables with the
trained group variables. However, from a total of 32 patients evaluated
at the beginning, only 7 have been evaluated at the end of the study,
principally for schedule difficulties.
Subsequent studies more important regarding number of
participant protocol’s duration and presence of a control group are
necessary to investigate others aspects of this protocol.

Conclusion
The exercise program based on the stages of “medium” and “a little
difficult” to the Borg scale was effective in reducing HR and resting BP
in patients with heart disease compensated stage. It appears from this
study that such a program could be an effective alternative for physical
training for patients with compensated heart disease in socially
disadvantaged backgrounds.
References
1. Yusuf S, Reddy S, Ounpuu S, Anand S (2001) Global burden of cardiovascular
diseases: part I: general considerations, the epidemiologic transition, risk
factors, and impact of urbanization. Circulation 104: 2746-2753.

Exercise and cardiac complication. Do the benefits out weigh the risks?
Physician Sports Med 22: 56-58.
8. Wasserman K, Whipp BJ, Koyl SN, Beaver WL (1973) Anaerobic threshold and
respiratory gas exchange during exercise. J Appl Physiol 35: 236-243.
9. Carvalho VO, Bocchi EA, Guimarães GV (2009) The Borg scale as an
important tool of self-monitoring and self-regulation of exercise prescription
in heart failure patients during hydrotherapy. A randomized blinded controlled
trial. Circ J 73: 1871-1876.
10. Borg G, Hassmén P, Lagerström M (1987) Perceived exertion related to heart
rate and blood lactate during arm and leg exercise. Eur J Appl Physiol Occup
Physiol 56: 679-685.
11. Sirol FN, Sakabe D, Catai AM, Milan LA, Martins LEB, et al. (2005) Comparação
dos níveis de potência e da freqüência cardíaca no limiar de anaerobiose
determinado por dois métodos indiretos. Rev bras. fisioter 9: 211-218.
12. Pithon KR, Martins LEB, Gallo JRL, Catai AM, Silva E (2006) Comparação
das respostas cardiorrespiratórias entre exercício de carga constante e
incremental abaixo, acima e no limiar de anaerobiose ventilatório. Ver Brás
Fisioter 10: 163-169.
13. Sacilotto MC, Grossi RTD, Sirol FN, Pessotti ER, Catai AM, et al. (2007)
Relação da freqüência cardíaca e da potência no pico do teste ergométrico e
no nível do limiar de anaerobiose de homens de meia-idade saudáveis e de
hipertensos. Fisioterapia em movimento 20: 43-53.
14. Hurst JW, Morris DC, Alexander RW (1999) The use of the New York Heart
Association’s classification of cardiovascular disease as part of the patient’s
complete Problem List. Clin Cardiol 22: 385-390.
15. New York Heart Association (1994) Nomenclature and Criteria for Diagnosis
of Diseases of the Heart and Great Vessels Ninth Edition. Little Brown and
Company 253-255.
16. Pickering TG, Hall JE, Appel LJ, Falkner BE, Graves J, et al. (2005)
Recommendations for Blood Pressure Measurement in Humans and
Experimental Animals Part 1: Blood Pressure Measurement in Humans A
Statement for Professionals from the Subcommittee of Professional and Public
Education of the American Heart Association Council on High Blood Pressure
Research. Circulation 11: 697-716.
17. Lange Andersen K, Shephard R, Denolin H, Varnasukas E, Masironi R (1971)
Fundamentals of exercise testing world health organization. Geneva: WHO
133.
18. Martin BJ, Hauer T, Arena R, Austford LD, Galbraith PD, et al. (2012) Cardiac
rehabilitation attendance and outcomes in coronary artery disease patients.
Circulation 126: 677-687.
19. Forhan M, Zagorski BM, Marzonlini S, Oh P, Alter DA (2013) Predicting
Exercise Adherence for Patients with Obesity and Diabetes Referred to a
Cardiac Rehabilitation and Secondary Prevention Program. Can J Diabetes
37: 189-194.
20. French DP, Cooper A, John Weinman J (2006) Illness perceptions predict
attendance at cardiac rehabilitation following acute myocardial infarction: A
systematic review with meta-analysis. J Psychosom Res 61: 757-767.
21. Negrao CE, Moreira ED, Santos MC, Farah VM, Krieger EM (1992) Vagal
function impairment after exercise training. J Appl Physiol 72: 1749-1753.
22. Katona PG, McLean M, Dighton DH, Guz A (1982) Sympathetic and
parasympathetic cardiac control in athletes and nonathletes at rest. J Appl
Physiol Respir Environ Exerc Physiol 52: 1652-1657.

2. DEITRICK JE, WHEDON GD, SHORR E (1948) Effects of immobilization upon
various metabolic and physiologic functions of normal men. Am J Med 4: 3-36.

23. Catai AM, Chacon-Mikahil MP, Martinelli FS, Forti VA, Silva E, et al. (2002)
Effects of aerobic exercise training on heart rate variability during wakefulness
and sleep and cardiorespiratory responses of young and middle-aged healthy
men. Braz J Med Biol Res 35: 741-752.

3. Hellerstein HK (1968) Exercise therapy in coronary disease. Bull N Y Acad Med
44: 1028-1047.

24. Leicht AS, Allen GD, Hoey AJ (2003) Influence of intensive cycling training on
heart rate variability during rest and exercise. Can J Appl Physiol 28: 898-909.

4. Wenger NK (1969) The use of exercise in the rehabilitation of patients after
myocardial infarction. J S C Med Assoc 65: 66-68.

25. Tulppo MP, Hautala AJ, Mäkikallio TH, Laukkanen RT, Nissilä S, et al. (2003)
Effects of aerobic training on heart rate dynamics in sedentary subjects. J Appl
Physiol 95: 364-372.

5. Tobis JS, Zohman LR (1968) A rehabilitation program for inpatients with recent
myocardial infarction. Arch Phys Med Rehabil 49: 443-448.
6. Zohman L (1973) Early Ambulation of Post-Myocardial Infarction Patients:
Montefiore Hospital. Academic Press Inc, Orlando, FL 329-335.
7. Flanklin BA, Blair SN, Haskell WL, Thompson RD, Van Camp SP (1994)

Int J Phys Med Rehabil
ISSN: 2329-9096 JPMR, an open access journal

26. Munk PS, Butt N, Larsen AI (2010) High-intensity interval exercise training
improves heart rate variability in patients following percutaneous coronary
intervention for angina pectoris. Int J Cardiol 145: 312-314.
27. Lund-Johansen P (1982) Effect of physical exercise on high blood pressure.
Contrib Nephrol 30: 98-100.

Volume 1 • Issue 7 • 1000160

Citation: Kpadonou TG, Fiogbé E, Datié AM, Alagnidé E, NiamaNata D, et al. (2013) Preliminary Results of a Cardiac Rehabilitation Program in
Patients with Compensated Heart Diseases in Sub-Saharan Africa (Benin): A Pilot Study. Int J Phys Med Rehabil 1: 160. doi:10.4172/23299096.1000160
Page 5 of 5
28. Hagberg JM, Montain SJ, Martin WH 3rd (1987) Blood pressure and
hemodynamic responses after exercise in older hypertensives. J Appl Physiol
63: 270-276.
29. Katz J, Wilson BR (1992) The effects of a six-week, low-intensity Nautilus

circuit training program on resting blood pressure in females. J Sports Med
Phys Fitness 32: 299-302.
30. Amano M, Kanda T, Ue H, Moritani T (2001) Exercise training and autonomic
nervous system activity in obese individuals. Med Sci Sports Exerc 33: 12871291.

Citation: Kpadonou TG, Fiogbé E, Datié AM, Alagnidé E, NiamaNata D, et al.
(2013) Preliminary Results of a Cardiac Rehabilitation Program in Patients with
Compensated Heart Diseases in Sub-Saharan Africa (Benin): A Pilot Study. Int
J Phys Med Rehabil 1: 160. doi:10.4172/2329-9096.1000160

Int J Phys Med Rehabil
ISSN: 2329-9096 JPMR, an open access journal

Volume 1 • Issue 7 • 1000160

