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Abstract
Atrial fibrillation (AF) represents a significant global public health concern, particularly due to its
association with adverse health outcomes such as stroke and heart failure. In Nigeria, where the burden of
cardiovascular diseases is rising, understanding the prevalence and impact of AF is crucial for effective
healthcare planning and intervention strategies.

This review examines the epidemiology of AF in Nigeria, comparing it with global and African data. It
explores demographic and regional variations, comorbidity factors, and the impact of AF on the healthcare
system, mortality, and quality of life.

Notably, the prevalence of AF in Nigeria generally falls just under 5%, but this figure rises to approximately
9% in stroke patients and 11-20% among those with heart failure (HF). Rheumatic heart disease (RHD) is
identified as a significant AF risk factor within Africa, affecting around 20% of AF patients - a stark contrast
to the 2% in North America. AF's association with higher mortality rates and functional deterioration
highlights the urgent need for improved diagnostic and therapeutic approaches, alongside broader public
health measures.

In conclusion, the review emphasises the significant public health concern AF represents in Nigeria,
especially among HF and stroke patients, and stresses the importance of tailored healthcare policies and
interventions to mitigate AF's impact and improve patient outcomes.
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Introduction And Background
Atrial fibrillation (AF) represents the most prevalent form of persistent cardiac arrhythmia and constitutes a
major worldwide public health issue [1]. This condition is characterised by rapid and disorganised electrical
activity in the atria, leading to ineffective contractions and an increased risk of thromboembolic events. The
etiologies of AF are multifaceted, involving risk factors such as diabetes, hypertension, ageing, dyslipidemia,
obesity, and smoking. Studies show that AF and coronary artery disease (CAD) often coexist due to these
shared factors, leading to pathophysiological changes and a higher risk of either condition. Typically, as the
prevalence of CAD risk factors increases, so does the AF likelihood [2,3].

The rising incidence of AF worldwide highlights its significant clinical impacts, including increased risks of
stroke, heart failure, systemic embolism, and a growing link to cognitive decline and dementia, potentially
due to microembolisms, bleeds, non-cortical/cortical infarcts, and chronic hypoperfusion. These factors
collectively contribute substantially to morbidity and mortality [4,5]. In Nigeria, for example, the
coexistence of AF and heart failure (HF) presents a troubling scenario for cardiovascular health. Studies
indicate a high prevalence of AF among HF patients, leading to a worse prognosis and further deterioration
in the quality of life [6,7]. This makes the diagnosis and treatment of AF and its cardiovascular
complications a matter of considerable importance within the field of cardiology.

In many developing nations, including Nigeria, there has been a gradual shift in disease trends from
infectious to non-communicable diseases. This epidemiological transition has also been driven by a surge in
cardiovascular risk factors such as hypertension, obesity, and diabetes mellitus [8]. The rise in the prevalence
of these risk factors in Nigeria and sub-Saharan Africa has significant implications for the incidence of AF
and other cardiovascular conditions [9,10].
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This review aims to comprehensively explore the epidemiology of atrial fibrillation in Nigeria, examining its
prevalence and comparing it with global and African data. The study delves into demographic and regional
variations, including age-specific epidemiology, gender differences, rural-urban disparities, and regional
distinctions. Additionally, it investigates comorbidity factors associated with atrial fibrillation in the
Nigerian population, considering lifestyle, cultural, socioeconomic, and environmental influences. Lastly,
the study explores the impact of AF on the healthcare system, its economic complications, effects on quality
of life, mortality, and healthcare accessibility in Nigeria. Understanding these critical issues can aid public
health initiatives and strategic resource allocation aimed at improving patient outcomes.

Review
The prevalence of atrial fibrillation: global and African perspectives
When compared to other regions, data on the prevalence and incidence of AF in Africa is limited. Globally,
the overall incidence and prevalence of AF are increasing, with estimates reaching 46.3 million individuals
worldwide in 2016, according to the Global Burden of Disease Project [11]. This growing burden is attributed
to various factors such as the rise in detection and the ageing demographic.

Significant variations in AF prevalence have been observed in diverse studies across Nigeria. In Enugu, a
hospital-based study at a tertiary centre analysed the electrocardiograms (ECGs) of 860 inpatients over five
months, revealing a prevalence of 3.5% for AF [12]. Similarly, a study conducted at a suburban tertiary
hospital in Southwest Nigeria from January 2012 to December 2015, involving 1462 patients, reported a
3.76% prevalence of AF [13].

Study results from Nigeria align with findings in other African countries [12,13]. Across Africa, hospital-
based studies indicate an AF prevalence of around 5%, with specific country variations. For instance, in a
study in South Africa, 4.6% of cardiology patients were found to have AF, representing an estimated
prevalence of 5.6 cases per 100,000 populations per year [14]. Similarly, another study in Ivory Coast over a
10-year period reported a prevalence of 5.5% among admitted individuals. Mbaye et al. noted a prevalence
of 5.4% in Senegal while Shavadia et al. in Nairobi, Kenya, reported 0.7% [15-17]. Notably, a community-
based study in rural Ghana highlighted a significantly lower prevalence of 0.3% among individuals aged 50
and older [18]. However, it is critical to note that, in contrast to the community-based Ghanaian study, the
aforementioned studies primarily involved inpatient settings, where the prevalence of AF may be inflated
due to acute illnesses.

In the developed world, the prevalence of AF averages 1-2%, increasing with age. Projections for the United
States suggest a surge to 12.1 million affected individuals by 2030 [19]. In Europe, the prevalence of AF was
approximately 9 million in 2010, and it is anticipated to reach 14 million by 2060 among those aged over 55
years [20].

AF in heart failure patients
Atrial fibrillation and heart failure have emerged as notable cardiovascular epidemics in recent years,
prompting research into their intricate pathophysiological relationship [21]. AF plays a role in the
development or progression of heart failure through various mechanisms. Elevated resting heart rate and
abnormal exercise response contribute to a shortened diastolic filling time, resulting in diminished cardiac
output. The irregular ventricular response further compounds this effect, and the loss of effective atrial
contractile function becomes particularly significant in individuals with diastolic dysfunction. Conversely,
heart failure can predispose individuals to AF through multiple pathways. Elevated cardiac filling pressures,
interstitial fibrosis, dysregulation of intracellular calcium, and dysfunction in autonomic and
neuroendocrine systems are some of the implicated mechanisms [22].

The frequent association of atrial fibrillation (AF) with heart failure (HF) has raised awareness of its
detrimental prognostic impact on the disease's natural progression. Like the prevalence of AF in the general
population, there is a noticeable upward trend in patients with coexisting heart failure, reaching rates as
high as 35% in previous reports [23,24]. Notably, studies conducted in Africa have reported lower rates
compared to heart failure registries in other global regions. In the United States, Euro Heart Failure Survey
II and Acute Decompensated Heart Failure Syndrome Registry of Asia, AF prevalence was reported at 31%,
39%, and 36%, respectively [25]. In contrast, The Sub-Saharan Africa Survey on HF (THESUS-HF) registry
documented an 18% prevalence of AF among heart failure patients [26]. The IDAN-HF study sheds light on
AF prevalence within the heart failure population in Nigeria, revealing a significant rate of 20% [7]. This data
not only offers insights into the current state of AF in this patient group but also reflects broader
epidemiological concerns within the Nigerian healthcare system, indicating a substantial clinical burden.
Supporting these findings, the Abeokuta Heart Failure registry - a hospital-based, single-centre,
prospective, observational study that enrolled 285 subjects with new-onset acute heart failure (AHF) over
two years - recorded an 11.5% prevalence of AF among its participants [27].

Research in Kano, Nigeria, spanning 2005 to 2006, disclosed an AF prevalence of 14.1% in individuals
diagnosed with heart failure with reduced left ventricular ejection fraction (HFrEF) and a higher rate of
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19.1% among those with heart failure with preserved ejection fraction (HFpEF) [28]. In line with these
findings, a separate investigation in a tertiary hospital in Kano reviewed the prevalence and clinical
characteristics of heart failure patients with atrial fibrillation, identifying a prevalence of 12.5% within the
examined heart failure group [29]. These findings align with previous studies, reinforcing the recognition of
AF as a common comorbidity in heart failure patients.

In the context of Nigeria, the reported AF prevalence appears lower than that in the US and Europe, but
higher than in some other African countries. Sliwa et al. reported a lower AF prevalence of 6.6% among 2393
HF patients in Soweto, South Africa, and a hospital-based study in Kumasi, Ghana, identified AF in 8.9% of
HF patients [14,30].

AF and stroke
Stroke poses a significant global health challenge, ranking as one of the leading causes of death worldwide
and exerting substantial impact, particularly in developing regions such as sub-Saharan Africa (SSA) [31].
The condition can be broadly classified into haemorrhagic and ischaemic types. However, studies in Africa
face limitations in stroke diagnosis and subtype classification, leading to adverse outcomes. Factors
contributing to these challenges include limited access to brain imaging and cardiovascular examinations
such as ECG and echocardiography, the scarcity of functional stroke units, and the limited availability of
neurologists [32]. These constraints are further intensified by patients' financial limitations, hindering their
ability to afford essential diagnostic tests.

Stroke prevalence rates vary across Africa. In a 2007 study, the reported crude prevalence rate for stroke in
urban Nigeria was 1.14/1,000, which is comparatively lower than rates observed in most developed countries
[33]. Over the period from 2009 to 2013, there was a notable 10.8% increase in the incidence of stroke in
Africa, primarily associated with the growth and ageing of the African population [34]. Insights derived from
the INTERSTROKE study's epidemiological data disclose that in Africa, the proportions of ischaemic and
haemorrhagic strokes are 66% and 34%, respectively [35]. Similarly, in Nigeria, a prospective cohort study
conducted at the National Hospital Abuja, focusing on patients with acute stroke from January 2010 to June
2012, reported that 62% had ischaemic stroke while 32% experienced haemorrhagic stroke [36]. Findings
from neighbouring Cameroon present a slight variation, with ischaemic strokes accounting for 52%, and
haemorrhagic strokes for 48% [37]. These distributions contrast with high-income countries, where
ischaemic strokes predominate at 91%, and haemorrhagic strokes at 9% [35].

AF stands out as a leading cause of cardioembolic stroke and is linked to significant morbidity and economic
burden [38]. Recognizing AF as a cause of stroke is crucial, as anticoagulation measures can effectively
prevent recurrent strokes [39]. In a cross-sectional study conducted in Nigeria, which scrutinised a cohort of
369 stroke patients, AF was identified in 9.6% of the participants. Initially, 27 individuals with suspected
cardioembolic stroke exhibited unremarkable findings on ECGs. Subsequent evaluation was conducted
through 24-hour Holter monitoring, revealing the presence of AF [40]. The SIREN (Stroke Investigative
Research and Educational Network) study, initiated in August 2014 as a multicenter case-control
investigation across diverse sites in Nigeria and Ghana, provided valuable insights into the association
between AF and stroke. Within the initial 24 hours following acute ischaemic stroke, 60%-85% of patients
exhibited ECG abnormalities, with AF being present in 4.2% of cases. Notably, patients with ischaemic
stroke demonstrated a significantly higher likelihood of having AF compared to those with haemorrhagic
stroke [41]. In a five-year analysis conducted by Ibrahim et al. to examine the clinical presentations and
predictors of stroke mortality in rural Southwestern Nigeria. Among 309 patients confirmed by CT imaging
to have experienced a stroke, the majority (90.2%) had a stroke for the first time. Atrial fibrillation was
detected on ECG in 18.8% of the affected patients [42]. Alkali et al. in their study reported an AF prevalence
of 9.2% among patients presenting at the National Hospital Abuja with acute stroke [36].

The observed prevalence of atrial fibrillation (AF) as a risk factor in stroke patients, as indicated by studies
conducted in Nigeria, seems to surpass that reported in certain other African nations. In Sierra Leone and
Malawi, for instance, a lower prevalence of 6.1% and 7%, respectively, was documented [43,44]. This
difference may be attributed to the constrained availability of ECG at the time of admission in some of these
studies [35,44].

Risk factors of AF
Atrial fibrillation (AF) has been associated with various risk factors, ranging from dietary and lifestyle factors
to conditions such as hypertension, diabetes, and heart disease [45]. Notably, the Framingham Heart Study
firmly established the connection between hypertension and AF, indicating that a blood pressure (BP)
exceeding >160/95 mmHg is associated with an elevated AF risk, with odds ratios of 1.5 for men and 1.4 for
women [46]. In line with this, a study conducted by Anisiuba et al. in Enugu, Nigeria, aimed at determining
the incidence of AF, reported hypertension as the predominant underlying condition in 33.3% of cases,
followed by valvular heart disease at 23.3% [12]. This evidence reinforces the correlation between
hypertension and AF.

Type 2 diabetes mellitus has been identified as a significant contributor to the risk of new-onset AF,
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demonstrating a 1.5 times increased risk. Moreover, a dose-response relationship has been observed
between blood glucose levels and AF risk in individuals with diabetes and pre-diabetes, with respective
increases of 28% and 20% [47].

Lifestyle factors also play a crucial role in AF incidence. Larsson et al. reported a noteworthy association
between moderate alcohol intake and AF, revealing a relative risk (RR) of 1.08 (95% CI: 1.06 to 1.10) even
with as low as one drink per day [48]. Smoking not only increases the incidence of AF but also heightens the
risk of thromboembolic events in AF patients [49]. Encouragingly, quitting smoking has been demonstrated
to reduce the risk of AF by 36% [50]. Sedentary behaviour, implicated as a risk factor for various
cardiovascular diseases, has been linked to AF through the development of insulin intolerance, leading to
endothelial cell death and inflammation [51].

In the context of Africa, Rheumatic Heart Disease (RHD), particularly mitral stenosis, emerges as a
significant risk factor for AF [45]. RHD is prevalent in 21% of AF patients [14], aligning with the findings of
the Randomised Evaluation of Long-Term Anticoagulation Therapy (RE-LY) AF study, where RHD was
present in 22% of African AF patients compared to 2% in North American patients [52]. It also tallies with the
findings of Anisiuba et al. [12].

Sub-Saharan Africa exhibits distinctive patterns of comorbidities in AF patients, with hypertension
prevalent in 50-87%, heart failure in 32-64%, diabetes in 4-63%, RHD in 15-38%, and dilated
cardiomyopathy in 16-38% [53]. This contrasts with the Caucasian population, where coronary artery
disease, congestive heart failure, and obesity are more predominant [54].

A study conducted in Port-Harcourt, Nigeria, identified hypertensive heart disease, dilated
cardiomyopathies, and RHD as the most common comorbidities associated with AF [55]. Similarly, a Lagos-
based study reported the prevalence of hypertensive heart disease at 46.2%, dilated cardiomyopathy at
20.8%, RHD at 17.9%, thyrotoxic heart disease at 7.7%, and hypertrophic cardiomyopathy at 5.1% [56].

Impact of atrial fibrillation
In Nigeria and other sub-Saharan African countries, the concurrent existence of infectious and non-
communicable diseases presents a formidable challenge to the healthcare system [8]. One of the aims of this
study was to elucidate the prevalence and impact of atrial fibrillation (AF), especially in stroke and heart
failure (HF), contributing substantial data to enhance our comprehension of the evolving cardiovascular
disease landscape in Nigeria. Our findings indicate that AF is not an infrequent occurrence among the
Nigerian populace, with a prevalence slightly below 5% [12,13]. A significantly higher prevalence is observed
among patients with heart failure, ranging between 11% and 20% [7,27-29]. The correlation of AF with the
severity of HF, particularly in New York Heart Association (NYHA) class IV patients, highlights the interplay
between these two conditions [7].

Research indicates that Africans with heart failure (HF) face a notably higher risk of death, exceeding twice
the global average [57]. The presence of AF adds complexity to predicting outcomes for these patients by
worsening their overall health conditions. According to Akintunde et al., the increased occurrence of AF
among Heart Failure with Reduced Ejection Fraction (HFrEF) patients suggests a potentially serious
situation, signalling a more severe prognosis and advanced symptoms of HF [7]. In the Nigerian context, the
predominance of hypertension as a risk factor for AF demonstrates the need for focused diagnostics,
interventions and awareness campaigns [12]. Analysing how AF affects the functional status and outlook of
HF patients reveals that AF is associated with worse traditional indicators of health problems and death.
These include lower ejection fraction, kidney issues, pulmonary hypertension, and thromboembolic risk.
Patients with coexisting AF and HF are likely to experience a noticeable impact on their daily lives [7].

Patients diagnosed with atrial fibrillation (AF) exhibit an increased susceptibility to thromboembolic events,
emphasising the necessity for anticoagulation therapy [29]. As previously highlighted with references to
findings from the INTERSTROKE study, there is a significant elevation in the risk of ischaemic strokes linked
with AF [35]. Despite the acknowledged correlation between AF and stroke, Sub-Saharan African countries
exhibit suboptimal management practices characterised by low utilisation of anticoagulants [14,55]. The
observed non-compliance with recommended anticoagulation therapy necessitates immediate attention to
mitigate the associated risk of stroke.

There are limited data available on the financial impact of AF in Nigeria. Given the frequent co-occurrence
of AF with heart failure and other serious conditions, such as stroke, it is reasonable to infer that its
financial implications are significant. A notable study by Ogah et al. in Abeokuta, Nigeria, sheds light on the
significant economic toll of heart failure on both individuals and the broader community. The research
reveals that individuals affected by HF are relatively young, with an average age of 58. This fact, combined
with the country's low minimum wage and the widespread reliance on out-of-pocket payments for
healthcare, significantly amplifies the economic burden of HF on patients and society [58].

This review extensively explores atrial fibrillation in Nigeria, including its impact on heart failure patients,
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and highlighting its association with certain comorbidities, increased mortality, functional decline, and an
elevated risk of stroke. These findings shed light on the cardiovascular disease landscape in the region,
stressing the importance of targeted interventions.

Conclusions
Collectively, these studies illustrate a clear and pressing epidemiological trend of AF among various
cardiovascular patient groups in Nigeria. Such prevalence data are critical for the healthcare system to
recognize the extent of the issue; however, the lack of incidence rates, which are essential for tracking the
condition’s progression and forecasting future trends, indicates a gap in knowledge.
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