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Abstract
Cardiac rehabilitation is still underused in Africa, despite its cost effectiveness
widely demonstrated around the world. Aim: To evaluate the results of a cardiac rehabilitation program in the first Senegalese outpatient center in low
resource context. Patients and Method: We carried out a prospective and
interventional study. It compared on one hand a group of coronary patients
at baseline and after 6 months of our rehabilitation program and on the other
hand a control group of patients not enrolled in rehabilitation. Results: We
included 70 patients (30 in the rehabilitation group and 40 in the control
group). After rehabilitation, the functional capacity improved: 6.99 ± 2.9
Mets at M0 vs 8.8 ± 2.23 Mets at M6, p = 0.0001. Patients of intervention
group significantly increased motivation to lifestyle changes and knowledge
about their disease. We found better control at 6 months of hypertension
(84.50% vs 33.70%, p = 0.003), diabetes (70.00% vs 26.70%, p = 0.0042), LDL
cholesterol (33.00% vs 5.00%, p = 0.002) in the group “Rehabilitation”. Prevalence of psychosocial issues like anxiety and depression decreased in intervention group: 50.00% at M0 to 23.33% at M3 (p = 0.021), then 30.00% at M6
(p = 0.18). Return to work and resuming sexual activity were not significantly
different. Conclusion: Comprehensive cardiac rehabilitation program, with
low cost equipment in a short duration, could have real benefits in the management of coronary artery disease by reducing anxiety and depression, improving treatment compliance, control of cardiovascular risk factors, lifestyle
changes and disease knowledge.
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1. Introduction
Cardiovascular rehabilitation is nowadays a cornerstone of secondary prevention
in the management of coronary artery disease [1]. Indeed, participation in a cardiac rehabilitation program has been correlated with a better quality of life as
well as a decrease in morbidity and mortality associated with cardiovascular disease [2]. This intervention is a multicomponent and complex model of care.
Consequently, the nature and the quality of services may vary significantly
around the globe, according to the country’s income, the available professionals
and other factors [3].
In sub-Saharan Africa, numerous technical progresses, interventional or surgical, are being made to reduce the burden of coronary artery disease. But cardiac rehabilitation remains almost non-existent in this area of the world. Very
few African data are available on the impact of cardiac rehabilitation [4] [5] [6].
This fact could be due to several barriers identified in low- and middle-income
countries such as socio-economic factors [4].
The aim of this work was to evaluate the results of a short cardiac rehabilitation program, performed by the first Senegalese outpatient center.

2. Methods
2.1. Patients and Study Setting
This is a prospective, interventional, case-control type study concerning two
groups of patients followed for coronary heart disease, in the cardiology departments of two level 3 hospitals in Dakar (Senegal) from February 2019 to October
2019. In the “case” group, patients are referred to the cardiac rehabilitation unit,
after an initial hospitalization for acute or chronic coronary syndrome. The patients of the control group had regular outpatient visits after hospitalization.
They were self-selected. Counselling for the risk factors management was provided during the medical visit. Their data were collected at the beginning and
the end of the follow-up.
The patients who were not included in our study were those:
- Unable to participate in the study due to their geographical location
- Not having had at least semi-annual follow-ups
- Whose files were unusable
- Not wanting to participate in the study

2.2. General Organization of the Rehabilitation Program
The team is made up of a cardiologist specialized in cardiac rehabilitation, a diDOI: 10.4236/wjcd.2021.119039
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abetologist, a dietitian-nutritionist, two physiotherapists, a nurse, a nurse aide
and a sports instructor. A psychologist is called upon if necessary. First, an initial
interview is made by the nurse or nurse aide. This interview assesses the patient’s
psychological, social and professional environment, his habits and life plans, his
expectations regarding the program.

2.3. Training
Training takes place in a dedicated room, equipped with an emergency trolley
(including semi-automatic defibrillator), programmable bicycles ergometers and
treadmills for domestic use, and various gym equipment. The accommodation
capacity is 24 patients per day. Patients get an average of 15 to 20 sessions of exercise 3 times a week. The number of prescribed training sessions varies according to the indication, age, comorbidities, initial functional capacity and the goals
negotiated during the educational diagnosis.
A non-compulsory exercise test is carried out at the end of the program in
order to gauge the improvement in the patient’s physical capacities, to determine
the limits of training during phase 3 post-rehabilitation and above all, to propose
an adjustment or a change of workstation when needed.

2.4. Patient Education
The monthly patient education program includes collective sessions on general
topics (cardiovascular system functioning, cardiovascular risk factors, blood
pressure, blood sugar and carbohydrate metabolism disorders, food families,
etc.) intended for all patients. There are also specific topics (coronary disease,
heart failure, hypertension, diabetes, anticoagulants) reserved for individuals
with these pathologies. The individual sessions concern special cases such as the
existence of a language barrier, or a special diet. At the beginning and end of a
monthly therapeutic education program, a knowledge and motivation assessment questionnaire is completed for each patient.

2.5. Ethical Aspects
Inclusion in our study was conditional on obtaining informed consent from patients. Anonymity and confidentiality were respected throughout our study.

2.6. Data Collection and Statistical Analysis
We assessed adherence to the rehabilitation program as well as attendance:
1) Adherence: were considered adherents, the patients enrolled having performed at least one of the prescribed sessions [7] [8];
2) Attendance: were considered assiduous, the patients registered having performed at least 67% of the prescribed sessions [9].
The data was collected from medical visit or rehabilitation files. The missing
information was completed during a visit or by phone call. We explored:
1) Anamnestic data: age, gender, professional situation, medical and surgical
DOI: 10.4236/wjcd.2021.119039
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history, cardiovascular risk factors, indications for rehabilitation, functional
signs;
2) Clinical elements: blood pressure (BP), heart rate (HR), respiratory rate
(FR), waist circumference, abnormalities of the clinical examination;
3) Paraclinical data: biological assessment (blood count, fasting blood sugar,
total/HDL/LDL cholesterol, triglycerides, uricemia, blood ionogram, urea, creatinine, glycated hemoglobin for diabetics);
4) Parameters at 6 months after rehabilitation: therapeutic compliance, regular physical activity practice (at least 30 minutes at moderate intensity three
times a week) and cardioprotective diet (low saturated fats, low carbs, high fibers, fruits and vegetables) after rehabilitation period by a questionnaire; control
of CVRF; increase of ischemic threshold; outcomes of disease in psychosocial
terms (by Hospital Anxiety and Depression Scale > 10) [10], in professional activities and in sexual activity.
The therapeutic targets of diabetes (HbA1C < 7%), arterial hypertension (BP <
140/90 mmHg) and LDL cholesterol (<70 mg/dL) have been defined according
to the recommendations of the ESC of 2016 in the prevention of cardiovascular
diseases [11].
Treatment compliance was assessed using a questionnaire established by
Girerd X et al. [12] allowing classification into three groups: complete compliance, partial compliance, non-compliance.
Data analysis was performed with Statistical Package for the Social Sciences
(SPSS) version 18 software. The various parameters collected are analyzed using
Chi-square tests, Pearson, Fisher’s two-tailed exact test or Student’s test according to their conditions of applicability. The quantitative parameters were expressed as means ± standard deviation. The comparison of the means was made
with the analysis of variance test for the independent data and by the Student’s
test for the linked data. The various statistical tests used were considered significant for a p value < 0.05.

3. Results
3.1. Characteristics of the Study Population
Seventy (70) patients were included in our study: 30 in the “rehabilitation”
group who were enrolled in the outpatient cardiovascular rehabilitation program
and 40 in the “no-rehabilitation” group followed on an outpatient basis for coronary artery disease.
During the study period, 62 patients were enrolled in the cardiovascular rehabilitation unit with an indication of coronary artery disease. Among them, 48
completed at least one session of the program, which makes the adherence rate
77.41%. The attendance rate was estimated at 70.96% (n = 44). Barriers to the
participation or completion of rehabilitation were: socio-economic factors such
as lack of medical insurance, low level of education and low income; professional
and social constraints; living far from the center. Of the 44 attending patients, 14
DOI: 10.4236/wjcd.2021.119039
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did not come to the sixth-month check-up.
The mean age was 61.01 ± 10.6 years [36 to 84 years]. The most represented
age group was that of 60 years and over who represented 46.70% (n = 14) of patients in the rehabilitation group and 57.50% (n = 23) of controls. The most
common CVRF were dyslipidemia, sedentary lifestyle, overweight and high
blood pressure. Table 1 summarizes the characteristics of our study population.

3.2. Rehabilitation Indications
Fifty-three patients (75.70%) were included in our study after acute coronary
syndrome (ACS) and 17 (24.30%) were followed for chronic coronary syndrome
(CCS). Half of the patients (50.00%) of the rehabilitated patients are followed for
CCS. Thirty-five patients (50.00%) in our study population had undergone
myocardial revascularization. Among them, 27 were in the rehabilitation group
(21 percutaneous coronary interventions, 06 bypass surgery, 01 hybrid procedure) and 08 (08 percutaneous coronary interventions) in the non-rehabilitated
group.
Table 1. Characteristics of study population.
Data

Rehabilitation

No rehabilitation

Total

p

0.45

Socio-demographic characteristics
Mean age (years)

59.90 ± 10.71

61.85 ± 10.56

61.01 ± 10.60

Men

21 (70.0%)

26 (65.0%)

47 (67.1%)

Women

9 (30.0%)

14 (35.0%)

23 (32.9%)

Postgraduate level

25 (83.3%)

32 (80.0%)

57 (81.4%)

0.72

Married

30 (100.0%)

35 (87.5%)

65 (92.9%)

0.05

Medical insurance

29 (96.7%)

22 (55.0%)

51 (72.9%)

0.00

Professional activity

23 (76.7%)

18 (45.0%)

41 (58.6%)

0.01

0.66

Clinical characteristics

DOI: 10.4236/wjcd.2021.119039

Diabetes mellitus

10 (33.30%)

15 (37.50%)

25 (35.70%)

0.72

Dyslipidemia

20 (66.70%)

28 (70.00%)

48 (68.60%)

0.77

Sedentary lifestyle

17 (56.70%)

34 (85.00%)

51 (72.90%)

0.01

Hypertension

13 (43.30%)

24 (60.00%)

37 (52.90%)

0.17

Tobacco use

12 (40%)

11 (27.5%)

23 (32.9%)

0.271

Stress

20 (66.70%)

3 (7.5%)

23 (32.86%)

0.0001

Coronary heredity

3 (10%)

0 (0%)

3 (4.49%)

0.007

Obesity and overweight

16 (53.30%)

24 (60.00%)

40 (57.10%)

0.577

Left ventricular
ejection fraction

55 ± 10.29

47.46 ± 15.15

50.73 ± 13.70

0.022
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3.3. Impact of Rehabilitation
3.3.1. Parameters after Rehabilitation
Exercise stress test was performed before rehabilitation for all 30 patients and
after 6 months for 23 patients. For these 23 individuals, the functional capacity
improved: 6.99 ± 2.9 Mets at M0 vs 8.8 ± 2.23 Mets at M6, p = 0.0001.
The BMI in the “rehabilitation” group decreased in six months: 25.35 ± 4
kg/m2 to 24.53 ± 3.71 kg/m2 (p = 0.009) versus 25.66 ± 3.20 kg/m2 at M0 and
25.79 ± 3.37 kg/m2 at M6 (p = 0.490) in control group. There was a significant
increase of patients controlling waist circumference in the intervention group:
36.70% (n = 11) at M0 vs 63.33% (n = 19) at M6 (p = 0.016).
Patients of the “rehabilitation” group globally significantly increased their
motivation to get new healthy habits. They also improved their knowledge about
their disease, their treatment, their diet and the physical activity which they
could perform. Figure 1 shows the mean average of the intervention group for
each item of the self-assessment questionnaire at baseline and after 6 months.
3.3.2. Control of CVRF
We found a significantly better control of CVRF factors in the intervention
group. In this category, treatment compliance and regular practice of physical
activity have also significantly improved from M0 to M6 (respectively p =
0.0001, p = 0.0001) and comparatively to the control group after 6 months (respectively p = 0.001, p = 0.0001). Table 2 summarizes the evolution of CVRF
control, treatment in the two groups from the start (M0) to the end of the study
at 6 months (M6).
At 6 months after program, 22 (73.30%) individuals of “Rehabilitation group”
reported a healthy diet vs 18 (45.00%) of the controls (p = 0.02).
3.3.3. Outcomes in Ischemic Threshold, Return to Work and Sexual
Activity
We found in the “Rehabilitation group” an increase of clinical ischemic threshold in 27 subjects (90.00%) after 3 months and in 29 subjects (96.70%) after 6
months. In the controls, 35 individuals (87.50%) reported an increase of
ischemic threshold at 6-month follow-up (p = 0.18).
From the 41 employed people of our entire study population, only 8 (19.50%)
reported a temporary disability related to coronary artery disease. Three of them
were in the intervention group and 05 in the control group. All these disabled
patients at baseline returned to work at the 3-month follow-up.
At baseline, 01 man (3.33%) in the case group and 01 man (2.50%) in the control group reported an absence of sexual activity. At 6 months, any individual of
the intervention group had this problem. But among the controls, 02 men
stopped having sexual relationship with their partners. This fact was due to chest
pain during sexual activity (n = 1) and the fear of cardiac arrest (n = 1).
In the intervention group, a psychosocial issue related to coronary artery disease was reported by 50.00% of individuals (n = 15) at M0, in 23.33% (n = 07) at
M3 (p = 0.021), then in 30.00% (n = 09) at M6 (p = 0.18). In the control group,
DOI: 10.4236/wjcd.2021.119039
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this issue was found in 52.50% (n = 21) at M0 and 42.50% (n = 17) at M6 (p =
0.815).

Self-assessment Questionaire
5.3

Mean average of all questions (from 0 to 10)

8.72
6.6

I can rate my state of health

8.5
8.1

I feel motivated to make these changes
5.1

I feel capable of making the necessary changes

8.6

3.5

I know the physical activities that I can do

8.87

I know which foods are beneficial for my health

4.2

I know my treatment

4.3
0.

M0

9.3

2.5
M6

8.33
8.53
5.

10.

7.5

Figure 1. Mean average of the intervention group for each item of the self-assessment
questionnaire at baseline and after 6 months.
Table 2. Evolution of cardiovascular risk factors control and therapeutic compliance
between the two groups.
Rehabilitation

No rehabilitation

pa

Hypertension control
M0

53.8%

41.7%

0.478

M6

84.6%

33.3%

0.003

pb

0.125

0.174
Diabetes control

M0

40.0%

26.7%

0.393

M6

70.0%

26.7%

0.042

pb

0.375

0.999
LDLc control

M0

26.67%

10%

0.067

M6

33.0%

5.0%

0.002

pᵇ

0.687

0.625

Regular physical activity
M0

43.3%

15.0%

0.008

M6

93.3%

37.5%

0.0001

pᵇ

0.0001

0.064

Complete treatment compliance
M0

26.6%

30.0%

0.76

M6

86.67%

32.5%

0.00001

p

0.0001

0.999

b

pa: p between Rehabilitation and no rehabilitation groups; pb: p between M0 and M6.

DOI: 10.4236/wjcd.2021.119039
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4. Discussion
Cardiac rehabilitation cost-effectiveness has been widely proven around the
world. But this intervention remains quasi inexistent in Africa, where several
progresses have been made in the other fields of cardiovascular diseases management. Implementing the first Senegalese cardiac rehabilitation center was
quite challenging due to many facts:
1) Lack of cardiorespiratory stress test equipment: we performed a simple exercise (treadmill) stress ECG without analysis of gas exchange. Therefore, we
couldn’t determine the ventilatory threshold and the exact initial intensity of exercise training.
2) We performed exercise training with programmable treadmills and ergometers for domestic use (medical use treadmills were expensive). We didn’t have
telemetry ECG; therefore, we only used a heart rate monitor chest strap.
3) Some medical insurance companies didn’t recognize this activity and only
patients who had enough financial support accepted to be enrolled.
4) For these same economic reasons, we had to reduce the number of training
sessions to the minimum required for each patient to be independent and
enough self-confident to continue regular physical activity.
5) Patient education should have considered our cultural context: talking
about sexual activity in a mixed audience of elderly and young people is taboo
subject, but it was well appreciated at the end of sessions.
Socio-demographic data such as age, gender, marital status and level of education, were not significantly different between the two groups. The practice of a
professional activity and the existence of health insurance were significantly
higher in the rehabilitation group (p < 0.05). This difference could be explained
by the cost of the rehabilitation which reduced the accessibility of the program
to patients who have a low socioeconomic level or are without financial support.
These two parameters are themselves linked to the existence of a professional activity.
The age in the rehabilitation group was a bit younger than that reported by
Pavy (63.4 ± 10 years) [13] and by Adghar in Algeria (61 years) [6] in their series
of coronary patients admitted to cardiac rehabilitation.
Our results show overall a remarkable improvement in the control of CVRF
six months after the start of rehabilitation (Table 2).
Treatment compliance at inclusion in our series was low (30.00% in the rehabilitation group, 26.60% in the non-rehabilitation group). It is a challenge in the
management of coronary artery disease. The most common non-compliance
factors were forgetting to take medication and the high cost of medication in our
cohort. These factors were also identified by Eagle as favoring non-compliance
after ACS [14]. A positive impact of rehabilitation is suggested by our results.
Peersen associated participation in a cardiovascular rehabilitation program with
better treatment compliance (RR = 2.32) [15]. This impact would be largely
linked to patient education which leads to a better knowledge of the disease and
DOI: 10.4236/wjcd.2021.119039
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the benefit of the treatment by the patient. In their study, Burke associated this
better knowledge of the disease acquired in a cardiac rehabilitation program
with better treatment compliance in the management of cardiovascular diseases
[16].
Our data show improvement and maintenance of physical activity in the rehabilitated group 6 months after the program. A 2017 meta-analysis by Dibben
found similar results, associating participation in a rehabilitation program with
an increase in the level of physical activity [17]. An increase in the Ricci Gagnon
score was noted at 6 months by Pavy [13] and 77% of patients followed for 1
year by Denolle practiced physical activity regularly [18].
At baseline, even if difference may be apparent looking at percentages of diabetes control, p value was not significant at M0 between the two groups. The
most relevant result is that at M6 and this might be due to better treatment adherence, low rate of sedentary lifestyle and improvement in diet found at M6 in
the rehabilitated group. These results confirm those of EUROACTION [19] and
Denolle [18], who found 73.00% of patients controlled at 1 year of the program.
Participation in the rehabilitation program was associated with an improvement in lipid balance with significantly higher LDL-C control in the group rehabilitation at M6 at 33.00% (p = 0.02) and a significant increase in the rate of
HDL-C at M6 (p = 0.01). These findings were similar to those of Denolle [18]
and in EUROACTION [19] who respectively revealed 30.00% and 32.00% of
LDLc control. It was better, by 76.00% in the Pavy series [13], due to a less severe
therapeutic target, in accordance with the recommendations at the time of his
survey (LDL less than 1 g/l).
Sexual dysfunction is a common issue among cardiac patients and can be predictive of future cardiovascular events and poorer quality of life [20]. Nearly half
of these patients report a sexual problem, whether it is erectile dysfunction, lack
of orgasm, or lack of interest [21] [22]. Age, male gender, BMI, hyperlipidemia,
poor initial functional capacity are known to be independent factors of recovery
of sexual activity [22] [23]. In our study, very few men confessed sexual dysfunction, probably because it is a taboo subject in our Senegalese culture. Women of
our sample did not complain and some Senegalese series reveal their decency
and resignation when it comes to sexual concerns [24]. Other reasons could be
the size and the younger age of our sample, given that all the other factors (BMI,
functional capacity, anxiety and depression) were quite similar to other studies.
“Sexual life after coronary artery disease” is a component of our collective educational sessions available for all patients, as this is demonstrated by Lindau [25]
be a significant predictor of resuming this activity.
Return to work is a major goal of cardiac rehabilitation, which improves
health related quality of life, physical work capacity and resuming work [26]
[27]. We found a little proportion of disabled patients at baseline and they all
returned to work at 6-month follow-up. Female gender depression, limited secondary education, or low income are associated with decreased return to work
DOI: 10.4236/wjcd.2021.119039
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rates after coronary artery bypass grafting surgery (CABG) [28] [29]. After a
cardiac rehabilitation program following a CABG, persistent negative predictors
to return to work are depression, age and negative subjective occupational
prognosis [30]. The little size of our cohort did not allow us to do this analysis.
These psychosocial factors (symptoms of anxiety and/or depression) were reported by half of the intervention group at baseline but it decreased significantly
at 3 then at 6 months. Assessment of psychosocial factor is very variable and
some references suggest a better screening including vital exhaustion, type D
personality, chronic stress at work, social support [31] [32]. However, our findings are consistent with those of Alqahtani who found that total distress, depression, anxiety, and hostility were reduced among patients who completed the CR
programs [33]. Indeed, cardiac rehabilitation can help the patients to have better
understanding of the influence of psychobiological risk factors and the way to
manage their stress [34].

5. Conclusion
Our cardiac rehabilitation program in patients with coronary artery disease, resulted in good outcomes in a short period of time and with low cost equipment.
It was efficient in controlling CVRF, reducing anxiety and depression symptoms,
and improving treatment and diet compliance. Further investigations with larger
population should be conducted to better assess the benefits of resuming sexual
activity and returning to work.
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