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Abstract 
Background: Atrial fibrillation (AF) is the most frequent sustained arrhyth-
mia. The prevalence is increasing with that of other cardiovascular risk factors 
in our low-income setting. It is potentially serious due to the associated com-
plications. Few data exist on the epidemiology of AF in Sub-Saharan Africa 
(SSA). Methodology: We carried out a cross-sectional study between 2005 and 
2009 in the Cardiology Unit of the Douala General Hospital. Patients were 
adults ≥ 18 years of both sex, who had an ECG diagnosis of Atrial Fibrillation 
and a comprehensive investigation of the cause of AF. Results: A total of 2581 
patients were seen in this unit, of whom 182 (7.1%, [95%: 6.1 - 8.1]) had AF. 
Their mean age was 59.2 ± 15.4 years, and there were 100 (58.2%, [95% CI: 51 
- 65.6], p = 0.002) females. Hypertension was the most frequent risk factor 
(77.3%, [95% CI: 70.3 - 82.8]), and 163 (95.3%, [95% CI: 90.7 - 97.8]) of the 
patients were symptomatic. Hypertensive heart disease (45.6%, [95% CI: 38.3 - 
53.1]), idiopathic dilated cardiomyopathy (19.3%, [95% CI: 14.1 - 25.9]), and 
valvular heart disease (16.4%, [95% CI: 11.6 - 22.6]) were the main etiologic 
factors of AF. The most frequent complications were heart failure seen in 77 
(45%, [37.8 - 52.5]) and ischemic stroke in 27 (15.5%, [95% CI: 11.1 - 22]) of 
patients. Digoxine was prescribed in 121 (70.8%, [95% CI: 63.6 - 77.1]) pa-
tients to control heart rate, while amiodarone was prescribed in 67 (29.2%, 
[95% CI: 32.2 - 46.7]) patients to revert to sinus rhythm. No electrical cardi-
oversion was carried out. Aspirine was prescribed in 119 (69.6%, [95% CI: 
62.3 - 76]) patients, and anti-vitamin K in 53 (30.4%, [95% CI: 24.5 - 38.3]) 
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patients. Conclusion: Atrial fibrillation was seen in seven percent of patients 
in the Cardiology Unit of this low-income setting. Patients were relatively young 
compared with high income settings. Hypertension, idiopathic dilated cardi-
omyopathy, and valvular heart disease were the main causes. Rate control was 
the main treatment strategy. Oral anti-coagulants were less frequently used. 
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1. Introduction 

Cardiovascular disease (CVD) is on the rise in the African continent, accounting 
for 20% of cases of death. According to the World Health Organization (WHO), 
CVD related death will increase by 160% in 2030. This will be the first cause of 
mortality, accounting for 23.6 million deaths [1]. This is due to the rapid urba-
nization that is associated with changes in life-style, which leads to the emer-
gence of CVD risk such as hypertension, diabetes, dyslipidemia, obesity, tobacco 
use, and sedentarity [1] [2]. Atrial fibrillation (AF) is the most frequent sus-
tained arrhythmia affecting 3% of the adult population [3] [4]. It carries a high 
morbidity and mortality due to its complications such as ischemic stroke, heart 
failure, and sudden death [5] [6] [7]. The prevalence of AF is on the rise in high- 
income settings due to the high rates of risk factors such as hypertension, dysli-
pidemia, heart failure, ischemic heart disease, and valvular heart disease [8]. Due 
to the rising rate of risk factors of AF in our setting coupled with the lack of data, 
this work aimed at studying burden, associated factors, and management of AF 
in our setting. 

2. Methodology 

Study design and Setting: We carried out this cross-sectional study in the Cardi-
ology unit of the Douala General Hospital (DGH) between January 2006 and 
December 2009 (47 months). The DGH is a tertiary health institution in Came-
roon, sub-Saharan Africa. It has a catchment population of about three million 
inhabitants. It has vocation providing health care and as a Teaching Hospital for 
medical students and in-training specialists. 

Study population: Participants were adults ≥ 18 years, of both sex, who were 
seen in this unit with an electrocardiogram (ECG) documented AF, and who 
underwent a comprehensive investigation of the cause of AF. 

Outcome measures: The main outcome was the presence of Atrial Fibrillation 
(AF) in the Hospital setting. Secondary outcome measures were the most probable 
cause of AF after a comprehensive clinical and echocardiographic examination. 

Measurements: Complete case records of patients were retrieved from which 
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we extracted socio-demographic data (age, sex, and profession), cardiovascular 
risk factors (hypertension, diabetes, obesity, dyslipidemia, tobacco, and excessive 
alcohol use), and clinical profile of patients (anthropometry, hemodynamics, 
symptoms and signs), type and cause of AF, associated heart disease, treatment 
given, and outcome. 

Working definitions: Atrial Fibrillation (AF) was diagnosed based on a docu-
mented ECG. The causes of AF were based on the Cardiologists’ working diag-
nosis after a comprehensive clinical evaluation and complementary tests. Parox-
ystic AF was defined as that which resolved spontaneously within seven days. 
Persistent AF was defined as that which lasted more than seven days without 
spontaneous resolution. Permanent AF was defined as that which last for more 
than one month despite treatment [9]. 

Sample size: This was a descriptive study of all eligible cases of AF seen during 
the study period. Thus, the sample size was a convenient sample of all eligible 
cases of AF. 

Statistical analysis: The data was analyzed using SPSS Version 15. We present 
continuos variables as means ± standard deviation (SD), and discrete variables 
as frequencies and proportions, with their 95% confidence intervals. The differ-
ence between means was assessed with the one-way ANOVA, and that between 
proportions with the Chi-square test or Fischer exact test where appropriate. A p 
value < 0.05 was considered statistically significant for observed differences. 

Ethical considerations: This work was approved by the ethical committee of 
the Douala General Hospital. We carried out this work in accordance with the 
declarations of Helsinki.  

3. Results 

Characteristics of the study population: The flow chart of the study population is 
shown in Figure 1. 

A total of 2581 patients were seen during this period, of whom 182 (7.1%, 
[95% CI: 6.1 - 8.1]) had AF (≈3.9 cases per month or ≈46.8 cases per year). Ele-
ven files were excluded from the final analysis due to insufficient data for a mea-
ningful analysis. Of the 171 complete files, 71 (41.5%, [95% CI: 34.4 - 49]) were  
males and 100 (58.5%, [95% CI: 51 - 65.6]) were females (p = 0.002). Their mean 
 

 
Figure 1. Flow chart of the study population. 
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age was 59.2 ± 15.4 years, and ranged from 20 to 84 years. Most patients (26.9%, 
[95% CI: 20.8 - 34]) were in the 61 to 70 year old age group (Figure 2). There 
was no significant difference in the age distribution according to sex (all p > 
0.05). 

The most frequent risk factor was hypertension (77.2%, [95% CI: 70.3 - 82.8]), 
and 163 (95.3%, [95% CI: 90.7 - 97.8]) of the patients were symptomatic. Table 1 
shows patients distribution according cardiovascular risk factors. 

The most frequent symptoms were dyspnea (39.9%, [95% CI: 32.7 - 47.3]), 
palpitations (32%, [95% CI: 25.6 - 39.5]), and chest pain (14.9%, [95% CI: 10.1 - 
20.7]). The distribution of patients according to their symptoms is shown in Ta-
ble 2. 

Permanent AF was seen in 109 (63.7%, [95% CI: 56.3 - 70.6]) of patients. 
The most frequent complications were heart failure seen in 77 (45%, [37.8 - 
52.5]) of patients, and ischemic stroke in 27 (15.5%, [95% CI: 11.1 - 22]). Ta-
ble 3 shows the distribution of patients according type of atrial fibrillation and 
its complications. 
 
Table 1. Distribution of patients according cardiovascular risk factors. 

 Frequency (n) Percentage (%), 95% CI 
Hypertension 132 77.2 (70.3 - 82.8) 

Obesity 21 12.3 (8.2 - 18) 
Diabetes 19 11.1 (7.2 - 16.7) 

Alcohol misuse 15 8.8 (5.4 - 14) 
Tobacco 10 5.9 (3.2 - 10.4) 

Dyslipidemia 9 5.3 (2.8 - 9.70) 

 
Table 2. Distribution of patients according to their symptoms. 

 Frequency (n) Percentage (%), 95% CI 
Lipothymia 11 6.4 (3.6 - 11.2) 

Syncope 12 7 (4.1 - 11.90) 
Chest pain 25 14.6 (10.1 - 20.7) 
Palpitation 55 32.2 (25.6 - 39.5) 
Dyspnea 68 39.8 (32.7 - 47.3) 

 
Table 3. Distribution of patients according type of atrial fibrillation and its complica-
tions. 

 Frequency (n) Percentage (%), 95% CI 
Type of Atrial Fibrillation   

Paroxystic 3 1.8 (0.6 - 5) 
Persistent 59 34.5 (27.8 - 41.9) 
Permanent 109 63.7 (56.3 - 70.6) 

Complications of Atrial Fibrillation   

Heart failure 77 45 (37.8 - 52.5) 

Stroke 27 15.8 (11.1 - 22) 

Lower limb ischemia 1 0.6 (0.1 - 3) 

Death 6 3.5 (1.6 - 7.4) 
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Etiologies of AF: The probable cause(s) of AF (single or in combination) is 
summarized in Table 4. Hypertensive heart disease (45.6%, [95% CI: 38.3 - 
53.1]), idiopathic dilated cardiomyopathy (19.3%, [95% CI: 14.1 - 25.9]), and 
valvular heart disease (16.4%, [95% CI: 11.6 - 22.6]) were the main etiologic fac-
tors of AF. Of the 28 patients with valvular heart disease, 17 (60.7%, [95% CI: 
42.4 - 76.4]) was Rheumatic valvular heart disease, while 11 (39.3%, [95% CI: 
23.6 - 57.6]) was non-rheumatic valvular heart disease. Structural heart disease 
was seen in 145 (84.8%, [95% CI: 78.7 - 89.4]) patients. Idiopathic dilated cardio- 
myopathy was more frequently seen in men (p = 0.001). 

Treatment of AF: This is summarized in Table 5. Digoxine was used in 121 
(70.8%, [95% CI: 63.6 - 77.1]), and Amiodarone in 67 (39.2%, [95% CI: 32.2 - 
46.7]) of patients. No patient underwent electrical cardioversion. 
 

 
Figure 2. Distribution of patients by age range and sex (all p > 0.05). 
 
Table 4. Distribution of patients according the étiologies of AF. 

 Overall (n = 171) Males (n = 71) Females (n = 100) p value 

Hypertensive Heart Disease 78 (45.6) 36 (50.7) 42 (42) 0.262 

Valvular Heart Disease 28 (16.4) 12 (16.9) 16 (16) 0.876 

Dilated Cardiomyopathy 33 (19.3) 22 (31) 11 (11) 0.001 

Hypertrophic Cardiomyopathy 9 (5.3) 5 (7) 4 (4) 0.387 

Ischemic Heart Disease 8 (4.7) 2 (2.8) 6 (6) 0.330 

Pericarditis 5 (2.9) 4 (5.6) 1 (1) 0.079 

Pneumonia 4 (2.3) 2 (2.8) 2 (2) 0.733 

Hyperthyroidism 2 (1.2) 2 (2.8) 0 (0) 0.093 

Alcohol intoxication 2 (1.2) 2 (2.8) 0 (0) 0.093 

Idiopathic 6 (3.5) 4 (5.6) 2 (2) 0.017 
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Table 5. Distribution of patients according to the treatment. 

 Frequency (n) Percentage (%), 95% CI 

Anti-arrhythmia medicine   

Digoxine 121 70.8 (63.6 - 77.1) 

Amiodarone 67 39.2 (32.2 - 46.7) 

Betabocker 7 4.1 (2 - 8.2) 

Flecainide 3 1.8 (0.6 - 5) 

Anti-Thrombotics   

Aspirin 119 69.6 (62.3 - 76) 

Anti-vitamin K 53 31 (24.5 - 38.3) 

Heparin 47 27.5 (21.4 - 34.6) 

4. Discussion 

We carried out a cross-sectional study in a sub-Saharan setting to assess the in- 
hospital prevalence, risk factors, and causes of Atrial Fibrillation (AF). The in- 
hospital prevalence of AF was about seven percent, and this was mostly due to 
hypertensive heart disease. It affected all age groups, especially people in their 
sixth decades. Heart failure and stroke were the most frequent complications. 
Most patients were treated with aspirin despite the high thrombo-embolic risk. 

Our findings should be interpreted in the light of its limitations. This was a 
hospital based study in a selected population of patients seen in a cardiology 
unit. The prevalence reported does not reflect the true population prevalence. 
The Holter ECG is not used for the diagnosis of AF in our study. The exact bur-
den of AF can only be ascertained with a community based study. The retros-
pective nature of the study does not permit us to carry out a hormonal investiga-
tion of AF for each patient. However, all patients had an echocardiogram to de-
termine the cause of AF (valvular versus non-valvular). Thus, hormonal work- 
up was case-by-case. The possible causes of AF as reported could represent that 
of the general population.  

The in-hospital prevalence, age, and sex distribution of AF is similar to that 
reported by other studies in a low-income setting in SSA [10] [11]. The preva-
lence of AF has been shown to increase with age [12]. More than half of patients 
with AF were aged greater than sixty years. However, most of the patients had a 
concomitant structural heart disease that can cause AF. AF appears highly sym- 
ptomatic, with dyspnea and palpitation being the most frequent symptoms [13]. 
About half of the patients presented with permanent AF. Twenty five percent of 
patients with paroxysmal AF on structural heart disease will evolve to persistent 
or permanent AF [14]. Hypertension was the most frequent risk factor for AF in 
our setting. This was similar to that reported by the Euro-Heart Survey [15]. Be-
sides hypertension as the main cause of AF in high and low-income settings, the 
pattern of the aetiology of AF differs slightly with that reported in the Framing-
ham study [6]. Dilated cardiomyopathy and rheumatic valvular heart disease were 
more frequent causes of AF in our setting. Structural heart disease was similarly 
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reported in a low income setting [16]. Conversely, AF has been shown to be a 
frequent complication of a structural heart disease. Hypertensive heart disease 
was the most frequent structural heart disease. This corroborates with the high 
rates of hypertension in the general population [9]. Heart failure and stroke were 
the most frequent complications of AF. We found relatively fewer cases of heart 
failure and stroke compared to that reported by Mbolla et al. in a low-income 
setting [17]. The use of anti-coagulants is a key aspect of treatment of permanent 
AF. This is to prevent thrombo-embolic events in high risk patients. Most pa-
tients were treatedwith aspirin, despite the high risk of thrombo-embolic events. 
This low use of oral anti-coagulants has been reported by many authors in low- 
income settings [12] [13] [16] [17]. This is due to constraints such as the high 
cost of the new oral anti-coagulants, and the biological surveillance with the an-
ti-vitamin K. Electrical cardioversion was not used in any of the patients. The 
strategy to control heart rate with digoxin was mostly used in low-income set-
tings as most patients were in heart failure [13] [16] [17]. Betablockers were not 
frequently used for treating heart failure and controlling heart rate in our set-
ting. 

5. Conclusion 

Atrial fibrillation was seen in seven percent of patients in the Cardiology unit of 
this low-income setting. Patients were relatively young compared to high income 
settings. Hypertension, idiopathic dilated cardiomyopathy, and valvular heart di- 
sease were the main causes of AF. Rate control was the main treatment strategy 
used, and oral anti-coagulants was less frequently used despite the high throm-
bo-embolic risk. Efforts should be heightened to prevent hypertension and rheu- 
matic heart disease in low-income setting. The cost of new oral anti-coagulants 
or the laboratory tests to monitor the effectiveness of the less expensive anti-vi- 
tamin K should be subsidized. 
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