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Abstract 
Background: Chronic heart failure is a public health problem worldwide. It 
has a high mortality rate and is accompanied by a decreased functional ca-
pacity and alteration of the quality of life. Objective: This study aimed to as-
sess the cardiovascular functional capacity of a group of patients suffering 
from heart failure using the 6-minute walk test (6 MWT). Methods: This was 
a cross-sectional study carried out in the cardiology unit of Douala’s general 
hospital for 4 months. We included all eligible patients aged 18 years or more 
who had stable chronic heart failure and gave informed consent. Those who 
had an acute coronary syndrome (≤1 month), tachycardia (HR ≥ 120 bpm), 
high blood pressure (SBP ≥ 180 mmHg and/or DBP ≥ 100 mmHg) and re-
duced mobility due to orthopaedic reasons were excluded. A 6 MWT was 
done according to the American Thoracic Society guidelines. The 6 MWT 
result was considered poor for < 300 m distance, the average for 300 - 450 m 
and good for >450 m. Results: We recruited a total of 81 patients (61.7% 
women) with a mean age of 65.9 ± 10.6 years. The most frequent risk factor 
for heart failure was high blood pressure (77.8%), alcohol consumption (69.1%) 
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and a sedentary lifestyle (53.1%). The left ventricular ejection fraction was 
mostly preserved (42.0%) or mildly altered (46.9). The 6 MWT results were 
poor in 55.6% of cases, average in 19.8% of cases and good in only 24.7% of 
cases. More than half (59.3%) of the participants perceived the effort as being 
difficult. The cardiovascular functional capacity was significantly associated 
with age, heart failure stage and physical activity (p < 0.05). Conclusion: Most 
patients suffering from chronic stable heart failure in the general hospital of 
Douala have poor cardiovascular functional capacity. 
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1. Introduction 

Heart failure is a clinical syndrome consisting of cardinal symptoms that may be 
accompanied by signs, due to a structural and/or functional abnormality of the 
heart that results in elevated intracardiac pressures and/or inadequate cardiac 
output at rest and/or during exercise [1]. It is a major public health issue world-
wide. The prevalence of chronic heart failure is estimated from 1% to 12% ac-
cording to study results [2]. Despite some important improvements in the man-
agement, the prognosis is still poor. For all types of heart failure, the mortality 
rate after diagnosis was estimated to be 20% - 30% and 45% - 60% after 1 year 
and after 5 years [3]. These important mortality rates are accompanied by high 
rates of hospitalizations, decreased ability to carry out activities of daily living 
and impaired quality of life. The European Society of Cardiology has recom-
mended exercise rehabilitation in all patients with chronic heart failure to reduce 
hospitalizations which was estimated to cost $20 billion in the United States in 
2009 and improve exercise capacity as well as the quality of life [1] [4]. However, 
the functional capacity of heart failure patients needs to be assessed first to de-
termine the appropriate rehabilitation program for them and their prognosis. 
Bittner et al. and Naïbé et al. showed that a reduced functional capacity was as-
sociated with an increased risk of mortality [5] [6]. The Gold standard meas-
urement method is peak oxygen consumption obtained from a cardiopulmonary 
exercise test [7] [8]. Since maximal intensity physical activity is not achievable by 
all patients, the 6-minute walk test (6 MWT) is carried out and provides an in-
direct measure of cardiovascular functional capacity [9]. This study assessed the 
cardiovascular functional capacity of stable chronic heart failure patients using 
the 6 MWT. 

2. Methods 
2.1. Study Setting and Design 

This was a cross-sectional study carried out in the cardiology unit of the Douala 
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General Hospital, Cameroon. 

2.2. Study Period 

The study was performed for 4 months, from January to April 2020. 

2.3. Participants 

Inclusion criteria: we included patients aged 18 years or more who had stable 
chronic heart failure and gave informed consent. 

Exclusion criteria: any patient who had an acute coronary syndrome (≤ 1 
month), tachycardia (HR ≥ 120 bpm), high blood pressure (SBP ≥ 180 mmHg 
and/or DBP ≥ 100 mmHg) and reduced mobility due to orthopaedic reasons 
were excluded. 

Sampling: all eligible patients were included throughout the study period. 

2.4. Procedure 

For all the participants, the following data were collected in a predesigned col-
lection form: personal information, past medical history, symptoms and signs of 
heart failure, vital and anthropometric parameters, paraclinical investigations 
and treatment modalities. 

A 6MWT was then performed during which blood pressure, heart rate, and 
oxygen saturation were monitored. Patients could stop and rest if needed. The 
test was immediately interrupted in case of the apparition of one of the following 
symptoms: chest pain, palpitations, mental confusion or impaired coordination 
of gait, malaise, intractable dyspnoea, leg cramps or extreme tiredness and any 
other reason justified clinically. 

The theoretical distance to be attained by a healthy subject was calculated us-
ing the following formula: 6 MWT (in meters) = 218 + [5.14 × Height in cm] − 
[5.32 × age] − [1.8 × Weight in Kg] + [51.31 × gender] with gender = 0 for 
women and 1 for men. 

The overall cardiovascular functional capacity was considered as good for a 
distance > 450 m, average for a distance between 300 - 450 m and poor for a dis-
tance < 300 m. 

2.5. Statistical Analysis 

Data were analysed using R software version 3.6.2. The Chi-square test was used 
to compare the distribution between categorical variables. Differences were con-
sidered statistically significant for a p-value < 0.05. 

2.6. Ethical Considerations 

This study was carried out with strict respect for all ethical principles and by the 
Declaration of Helsinki. Ethical clearance was obtained from the Institutional 
Ethical Review Board of the University of Douala. A research authorization was 
also obtained from the Douala General Hospital. 
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3. Results 

We included 81 patients (61.7% of women) in the study. Their mean age was 
65.9 ± 10.6 years. Table 1 shows the sociodemographic characteristics of the 
study population. The most frequent risk factors for heart failure were hyperten-
sion, alcohol consumption and a sedentary lifestyle (Figure 1). Almost all of the  

 
Table 1. Sociodemographic characteristics of the study population. 

 Number (n) Percentage (%) 

Gender 
Male 

Female 

 
31 
50 

 
38.3 
61.7 

Age categories 
[30 - 40[ 
[40 - 50[ 
[50 - 60[ 
[60 - 70[ 

70+ 

 
02 
03 
20 
39 
17 

 
2.5 
3.7 
24.7 
48.1 
21.0 

Marital Status 
Single 

Married 
Divorced 
Widower 

 
13 
37 
28 
03 

 
16.0 
45.7 
34.6 
3.7 

Profession 
Unemployed 

Employed 
Retired 

 
23 
32 
26 

 
28.4 
39.5 
32.1 

 

 
Figure 1. Frequencies of risk factors of heart failure in the study population. 
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participants were in class I (43.2%) or II (53.1%) heart failure according to the 
New York Heart Association classification. Only three were in class III. One-third 
(29.6%) of the participants were in atrial fibrillation and nine (11.1%) had 
tachycardia on resting ECG. Most of the participants had a preserved (42.0%) or 
mildly altered (46.9%) left ventricular ejection fraction. More than half of the 
participants had poor cardiovascular functional capacity (Figure 2) and 59.3% of 
them perceived the effort as being difficult. The cardiovascular functional capac-
ity was significantly associated with age, heart failure stage and physical activity 
(Table 2). 

4. Discussion 

Cardiopulmonary exercise testing (CPET) with measurement of oxygen consump-
tion during maximal exercise tests is the gold standard method for measurement 

 

 
Figure 2. Distribution of the study population according to functional capacity. 

 
Table 2. Factors Associated with cardiovascular functional capacity. 

 

Cardiovascular functional capacity 

p-value Good 
n (%) 

Average 
n (%) 

Poor 
n (%) 

Age category 

[30 - 40[ 

[40 - 50[ 

[50 - 60[ 

60+ 

 

2 (100) 

2 (66.7) 

10 (50.0) 

6 (10.7) 

 

0 (0.0) 

0 (0.0) 

5 (25.0) 

11 (19.6) 

 

0 (0.0) 

1 (33.3) 

5 (25.0) 

39 (69.7) 

 

<0.001 

HF class (NYHA) 

I 

II 

III 

 

19 (54.3) 

1 (2.3) 

0 (0.0) 

 

11 (31.4) 

5 (11.6) 

0 (0.0) 

 

5 (14.3) 

37 (86.0) 

3 (100) 

 

<0.001 

Physical activity 

Yes 

No 

 

18 (47.4) 

2 (4.7) 

 

11 (28.9) 

5 (11.6) 

 

9 (23.7) 

36 (83.7) 

 

<0.001 

HF: heart failure; NYHA: New York Heart Association. 
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of functional cardiovascular capacity [7] [8]. It is used in various clinical situa-
tions, particularly in chronic heart failure. In a patient who cannot afford maxi-
mal exercise, the 6-minute walk test which is a sub-maximal effort test has been 
shown to strongly correlate with the results of CPET [9] [10]. The 6 MWT is also 
a prognostic factor and help’s to improve the functional capacity of heart failure 
patients. In this study, we assessed the cardiovascular functional capacity of a 
group of patients suffering from chronic stable heart failure [6] [11]. The mean 
age of the participants was higher than those of other studies in Africa. This dif-
ference can be explained by the greater proportion of women in our study 
population and both the low male/female sex ratio and older age account for the 
high proportion of heart failure with preserved left ventricular ejection fraction 
[12] [13]. The participants in our study had in the greatest proportion a poor 
functional capacity with a distance walked less than 300 metres. One-fifth also 
had an average capacity between 300 and 450 meters. These results are close to 
other studies which have also found mean distance walked by heart failure pa-
tients in Africa comprised between 300 and 400 meters [6] [10] [14]. There was 
an association between poor functional capacity during the 6 MWT with ad-
vancing age, heart failure class and the lack of regular physical activity. The re-
striction in physical activity may be in this case a consequence of reduced func-
tional capacity secondary to heart failure. We didn’t find an association between 
6 MWT and other factors which were described in the literature such as older 
age, female sex, low body mass index, anaemia, increased heart rate at rest, dia-
betes and decrease in the estimated glomerular filtration rate [15]. This may be 
related to the small sample size of our study or differences in study design. Some 
other factors such as depression and N-terminal pro-brain natriuretic peptide 
were not assessed in this study [15]. The association between performance on 
the 6 MWT and echocardiographic parameters such as E/E’ and E wave decel-
eration time were not evaluated. These are some limitations of our study which 
need to be addressed during further studies in our setting. 

5. Conclusion 

The cardiovascular functional capacity of heart failure patients followed up at 
the Douala general hospital is mostly poor and seems to be associated with ad-
vancing age, class of heart failure according to the NYHA classification and 
physical activity. 
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