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A B S T R A C T   

Introduction: Data describing atrial fibrillation (AF) care in emergency centres (ECs) in sub-Saharan Africa is 
lacking. We sought to describe the prevalence and outcomes of AF in a Tanzanian EC. 
Methods: In a prospective, observational study, adults presenting with chest pain or shortness of breath to a 
Tanzanian EC were enrolled from January through October 2019. Participants underwent electrocardiogram 
testing which were reviewed by two independent physician judges to determine presence of AF. Participants 
were asked about their medical history and medication use at enrollment, and a follow-up questionnaire was 
administered via telephone thirty days later to assess mortality, interim stroke, and medication use. 
Results: Of 681 enrolled patients, 53 (7.8%) had AF. The mean age of participants with AF was 68.1, with a 
standard deviation (sd) of 21.1 years, and 23 of the 53 (43.4%) being male. On presentation, none of the par-
ticipants found to have AF reported a previous history of AF. The median CHADS-VASC score among participants 
was 4 with an interquartile range (IQR) of 2-4. No participants were taking an anticoagulant at baseline. On 
index presentation, 49 (92.5%) participants with AF were hospitalised with 52 (98.1%) participants completing 
30-day follow-up. 18 (34%) participants died, and 5 (9.6%) suffered a stroke. Of the surviving 31 participants 
with AF and a CHADS-VASC score ≥ 2, none were taking other anti-coagulants at 30 days. Compared to par-
ticipants without AF, participants with AF were more likely to be hospitalised (OR 5.25, 95% CI 2.10-17.95, p <
0.001), more likely to die within thirty days (OR 1.93, 95% CI 1.03-3.50, p = 0.031), and more likely to suffer a 
stroke within thirty days (OR 5.91, 95% CI 1.76-17.28, p < 0.001). 
Discussion: AF is common in a Tanzanian EC, with thirty-day mortality being high, but use of evidence-based 
therapies is rare. There is an opportunity to improve AF care and outcomes in Tanzania.   

African relevance 

• There is a dearth of data describing atrial fibrillation care and out-
comes in emergency centres in sub-Saharan Africa.  

• This study found that in a Tanzanian emergency centre, atrial 
fibrillation was common but awareness was low, use of anti-
coagulation was rare, and thirty-day mortality and stroke rates were 
high.  

• These findings suggest that efforts may be needed to improve AF 
surveillance, care, and outcomes in emergency centres in sub- 
Saharan Africa. 

Introduction 

Atrial Fibrillation (AF) is the most common arrhythmia of clinical 
significance worldwide, and is linked to substantial morbidity and 
mortality [1,2]. In 2010 there were an estimated 33.5 million in-
dividuals living with AF globally, but there is only limited data 
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describing the burden or outcomes of AF in sub-Saharan Africa (SSA) 
[3,4]. Valvular heart disease, in part due to a relatively high burden of 
rheumatic heart disease, is particularly common in SSA and is a major 
risk factor for AF in the region [4]. Apart from valvular heart disease, the 
ongoing increase in the prevalence of other AF risk factors such as hy-
pertension, obesity, and advanced age [5], are expected to result in a 
growing burden of AF in SSA [6,7]. Indeed, a recent analysis of data 
from the Global Burden of Disease study found that the burden of AF was 
increasing more rapidly than any other cardiovascular disease in SSA 
[8]. To address this growing disease burden [9], further data regarding 
the epidemiology, care, and outcomes of AF in SSA are needed. 

The management of AF in many parts of SSA is constrained by 
resource limitations [10,11]. The diagnosis of AF requires both access to 
electrocardiography (ECG) and expertise to interpret this diagnostic test 
which are not universal across SSA [12,13]. Moreover anticoagulation; 
the cornerstone of long-term AF management, requires therapies, lab-
oratory monitoring, and routine outpatient follow-up that are not widely 
available in SSA settings [10]. The CHADS-VASC risk stratification tool 
is used worldwide to assess the need for anticoagulation [14], but 
existing evidence suggests that this tool is used inconsistently in SSA. [7] 
Recent reviews of the few existing studies of AF management in SSA 
found that even though the majority of participants in a heterogenous 
group of studies met criteria for anticoagulation, use of anticoagulants 
was woefully suboptimal [7,15]. A 2016 study of patients admitted for 
AF to a cardiology unit in Burkina Faso, for example, found that 98% of 
patients had CHADS-VASC scores greater than 1, but only 35% of pa-
tients were on anticoagulation [16]. The challenges many SSA health 
systems have in managing AF and preventing its complications are well- 
summarised by the McKinsey report on the Tanzanian healthcare sys-
tem: limited access to primary care, a severely understaffed health 
workforce, and lack of funding for technological equipment such as 
ECGs [17,18]. In this context, cost of screening and long-term follow-up 
for AF for many patients in SSA is potentially prohibitive [6,7]. 

As the burden of cardiovascular disease increases in SSA, the need for 
acute care also increases [19]. In many parts of SSA, individuals tend to 
seek healthcare sporadically when they are symptomatic, in urgent care 
settings such as the emergency centre (EC); some patients seldom seek 
care in primary care settings [17,18,20]. This is especially true for AF 
which is often asymptomatic [21,22]. Since ECs are often equipped with 
cardiac monitoring capabilities necessary to diagnose AF [23], the EC 
may be an optimal setting to diagnose and initiate treatment for AF [24]. 
However, to our knowledge, there are no existing studies on AF preva-
lence, management, and outcomes in ECs in SSA [7].. 

This prospective observational study aims to describe the prevalence, 
management, and outcomes of AF among adults presenting with cardiac 
symptoms to an EC in northern Tanzania. 

Methods 

This study was conducted in the EC at Kilimanjaro Christian Medical 
Centre (KCMC). KCMC is a tertiary referral center situated in northern 
Tanzania, where the community prevalence of hypertension among 
adults is approximately 28% [25]. The KCMC EC sees approximately 
30,000 patients per year, and has access to 12-lead ECG and standard 
laboratory testing including coagulation studies. 

This was a prospective observational study, conducted from January 
2019 through October 2019. The participants in this study came from a 
prospective screening study for acute myocardial infarction, with 
detailed methods previously published [26]. Briefly, trained research 
assistants screened patients presenting to the KCMC EC, Monday 
through Friday, from 8 AM until 11 PM. Any adult (>17 years of age) 
presenting with symptoms of chest pain or shortness of breath were 
eligible for enrollment. Patients with self-reported fever or chest pain 
secondary to trauma were excluded. 

Enrolled participants completed a standardised questionnaire about 
medical history, medication use, and demographics. Trained research 

assistants obtained a 12-lead ECG with six-second, one-lead rhythm strip 
at time of enrollment, and measured participant weight, height, and 
blood pressure. ECGs were shared with the EC clinical team immedi-
ately. While in the EC, treatments and dispositions were directly 
observed and recorded. If a creatinine was obtained by the EC clinical 
team, the participant's serum creatinine level was collected directly from 
their chart. Physician-documented diagnoses were copied directly from 
the electronic medical record. Thirty days after enrollment, participants 
were contacted via telephone for a follow-up questionnaire; the follow- 
up questionnaire assessed mortality, medication use, rehospitalisation, 
and any interim strokes. If participants were not reachable by telephone, 
research assistants conducted in-home visits to administer the follow-up 
questionnaire. In cases of participant death, a relative was asked to 
complete the questionnaire. 

Presence of AF was defined by EC ECG result, according to European 
Society of Cardiology guidelines; specifically AF was defined as a sup-
raventricular arrhythmia with irregularly, irregular R-R intervals, ab-
sent P-waves, and irregular atrial activity [27]. All ECGs were 
interpreted by two independent physician adjudicators, with training in 
either emergency medicine or cardiology. Physician adjudicators 
reviewed ECGs to determine the presence of atrial fibrillation; in cases of 
disagreement, a third physician adjudicator served as the tiebreaker. 
Physician adjudicators were blinded to all clinical information other 
than participant age and sex. Agreement among physician adjudicators 
regarding the presence of AF was excellent (99% agreement, κ = 0.935). 
Participant co-morbidities such as hypertension, diabetes, and prior 
diagnosis of AF were defined by either participant self-report or by 
documentation as past medical history in the electronic medical record. 
Chronic kidney disease was defined by either participant self-report or 
estimated glomerular filtration rate < 30 mL/min. Participant medica-
tion use, both prior to EC presentation and at thirty-day follow-up, was 
also defined by participant self-report. History of ischemic heart disease 
was defined by any of the following: self-reported history of myocardial 
infarction, presence of pathologic Q waves in contiguous ECG leads 
consistent with prior infarction as per Fourth Universal Definition of 
Myocardial Infarction criteria [28], pathologic ST elevation in contig-
uous leads as per universal criteria for acute myocardial infarction, or 
serum troponin >99th percentile of the manufacturer-defined normal 
range. Sedentary lifestyle was defined as a self-reported less than 150 
min of moderately vigorous exercise per week, as per World Health 
Organization guidelines [29]. Principal EC diagnosis was defined as the 
first diagnosis documented by the EC physician in the patient's elec-
tronic medical record. Occurrence of stroke in the thirty days following 
EC presentation was defined by participant self-report. 

Statistical analysis was performed in the R suite. Continuous vari-
ables are presented as medians with interquartile range (IQR) and cat-
egorical variables are presented as frequencies. Participants who were 
lost to follow-up were excluded from follow-up analyses. Estimated 
glomerular filtration rate was calculated directly from the documented 
serum creatinine level using the CKD-EPI equation. [30] Mean arterial 
pressure was calculated adding two-thirds of the measured diastolic 
blood pressure to one-third of the measured systolic blood pressure. 
Each participant's CHADS-VASC score was calculated directly from their 
self-reported comorbidities [31]. To compare characteristics of partici-
pants with and without AF, Welch's t-test was used for continuous var-
iables and Pearson's chi-squared was used for categorical variables. In 
cases where the expected cell count was <5, Fisher's exact test was used 
for comparisons of categorical variables. Odds ratios and corresponding 
95% confidence intervals were calculated directly from two-by-two 
contingency tables. 

All participants provided written, informed consent at the time of 
enrollment. The study protocol was approved by ethical review com-
mittees at KCMC, the Tanzania National Institute for Medical Research, 
and Duke Health. 
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Results 

Of 681 enrolled participants presenting to KCMC EC with shortness 
of breath or chest pain, 53 (7.8%) of patients were found to be in AF. 
Table 1 presents the characteristics of participants with AF and com-
pares them to participants without AF. The mean age and standard de-
viation (sd) of participants with AF was 68.1 (sd = 21.1) years, with 23 
of the 53 patients (43.4%) being male. Common comorbidities among 
participants with AF included hypertension (n = 39, 73.6%), heart 
failure (n = 32, 60.4%), and ischemic heart disease (n = 26, 49.1%). The 
most common presenting symptom among participants with AF was 
shortness of breath (n = 50, 94.4%). None of the participants with AF 
reported a known prior history of AF, and their median CHADS-VASC 
score was 4 (IQR = 2,4). At the time of initial EC presentation, 4 
(7.6%) participants with AF were on aspirin therapy, and no participants 
were taking any other anticoagulant such as warfarin. On presentation, 
21 (39.6%) participants with AF had rapid ventricular rate (pulse >100 
beats per minute). Relative to participants without AF, participants with 
AF were more likely to be older (mean age 68.1 years versus 58.9 years, 
p = 0.03), more likely to have a known history of hypertension (OR 1.85, 
95% CI 1.01–3.61, p = 0.49), more likely to have a known history of 
heart failure (OR 3.37, 95% CI 1.19–6.09, p < 0.001), and were more 
likely to report a sedentary lifestyle (OR 3.35, 95% CI 1.63–7.85, p =
0.001). 

Table 2 summarises the management of patients with AF in the EC. 
While in the EC, 3 (5.7%) patients received aspirin, and 3 (5.7%) pa-
tients received a beta-blocker. No patient received heparin or a calcium 
channel blocker. The vast majority of patients with AF (49 patients, 
92.5%) were admitted to the hospital. Compared to participants without 
AF, AF participants were more likely to be treated with a beta-blocker 
(OR 5.44, 95% CI 1.08–20.82, p = 0.036), and were more likely to be 
admitted to the hospital (OR 5.25, 95% CI 2.10–17.95, p < 0.001). 

Thirty-day follow-up was achieved for 52 of 53 (98.1%) participants 
with AF, and 617 of 628 (98.2%) of participants without AF. Of par-
ticipants with AF, 18 (34.6%) died within 30 days of hospital presen-
tation, and 5 (9.6%) suffered a stroke (Table 3). Compared to 
participants without AF, participants with AF were more likely to die 
(OR 1.93, 95% CI 1.03–3.50, p = 0.031) and more likely to suffer a 
stroke (OR 5.91, 95% CI 1.76–17.28, p < 0.001). Of the 34 participants 
with AF surviving to thirty days, 3 (8.8%) participants were re- 
hospitalised within 30 days, 1 (1.9%) was taking aspirin at 30 days, 
and none were taking another anti-coagulant (Table 4). Fig. 1 summa-
rises the CHADS-VASC scores and anticoagulant use of participants at 
30-day follow-up. Of the surviving 31 participants with AF and a 
CHADS-VASC score ≥ 2, 1 (3.2%) was taking aspirin, and none were 
taking other anti-coagulants. 

Discussion 

To our knowledge, this study is one of the first prospective studies of 
AF among EC patients in SSA. We found that AF was relatively common 
in the EC setting, but patient awareness of AF was low and thirty-day 
outcomes following EC presentation were poor. Approximately one- 
third of patients with AF died within 30 days of hospital presentation, 
and few surviving patients were using evidence-based therapies such as 
anticoagulation. No patients at high risk for stroke (CHADS-VASC ≥2) 
were taking an anticoagulant, either before or after their EC presenta-
tion. We also found that, compared to other EC patients presenting with 
chest pain or shortness of breath, patients with AF were more likely to be 
admitted to the hospital, more likely to die within thirty days of pre-
sentation, and more likely to suffer a stroke within thirty days. This data 
highlights the need both for further study of AF epidemiology and in-
terventions to improve AF care across SSA. 

AF was found in 7.8% of EC patients presenting with shortness of 
breath or chest pain. This is higher than what has been described in high- 
income settings: in the US, for example, approximately 5.7% of adults 

Table 1 
Characteristics of adults presenting to the KCMC EC with and without atrial 
fibrillation, 2019 (n = 681).   

Patients 
with AF, n 
(%) 
N = 53 

Patients 
without 
AF, n(%) 
N = 628 

OR (95% CI) p 

Characteristic n (%) N (%)   
Age, mean (sd) years 68.1 

(21.1) 
58.9 
(19.4)  

0.003* 

Male 23 
(43.4%) 

294 
(46.8%) 

0.87 
(0.49–1.53) 

0.632 

BMI, mean (sd), kg/m2 23.5 (5.9) 25.2 (5.5)  0.126 
Self-reported history of 
atrial fibrillation 

0 (0%) 0 (0%) – – 

Known co-morbidities     
Hypertension 39 

(73.6%) 
376 
(59.9%) 

1.85 
(1.01–3.61) 

0.049* 

Heart failure 32 
(60.4%) 

196 
(31.2%) 

3.37 
(1.91–6.09) 

<0.001* 

Ischemic heart disease 16 
(30.2%) 

221 
(35.2%) 

0.80 
(0.42–1.45) 

0.463 

Chronic kidney disease 10 
(18.9%) 

72 
(11.5%) 

1.81 
(0.82–3.65) 

0.112 

Diabetes 5 (9.4%) 145 
(23.1%) 

0.36 
(0.12–0.84) 

0.021* 

History of stroke 4 (7.5%) 24 (3.8%) 2.11 
(0.59–5.79) 

0.265 

Hyperlipidemia 2 (3.8%) 45 (7.2%) 0.54 
(0.08–1.84) 

0.570 

Valvular heart disease 1 (1.9%) 16 (2.5%) 0.83 
(0.03–4.22) 

0.861 

HIV 1 (1.9%) 15 (2.3%) 0.89 
(0.04–4.54) 

0.912 

History of alcohol use 39 
(73.6%) 

432 
(68.8%) 

1.25 
(0.68–2.45) 

0.468 

History of tobacco use 16 
(30.2%) 

195 
(31.1%) 

0.97 
(0.51–1.75) 

0.896 

Sedentary lifestyle 45 
(84.9%) 

391 
(62.3%) 

3.35 
(1.63–7.85) 

0.001* 

Medication use at baseline     
Antihypertensive 16 

(30.2%) 
147 
(23.4%) 

1.58 
(0.64–4.30) 

0.314 

Beta-Blocker 3 (5.7%) 27 (4.3%) 1.39 
(0.31–4.16) 

0.643 

Calcium channel 
blocker 

2 (3.8%) 40 (6.4%) 0.62 
(0.09–2.10) 

0.451 

Other 13 
(24.5%) 

120 
(19.1%) 

1.39 
(0.69–2.61) 

0.339 

Antiplatelet 4 (7.5%) 50 (8%) 1.13 
(0.29–3.72) 

0.866 

Warfarin 0 (0%) 3 (0.5%) – – 
Other anticoagulant 0 (0%) 0 (0%) – – 

Presenting symptoms     
Shortness of breath 50 

(94.4%)    
Chest pain 37 

(69.9%)    
Leg swelling 29 

(54.7%)    
Palpitations 16 

(30.2%)    
Light-headedness/ 
syncope 

3 (5.7%)    

Duration of symptoms 
prior to presentation, 
mean (sd), days 

7.2 (12.6)    

Pulse, mean (sd), beats 
per minute 

91.8 
(27.0)    

Rapid ventricular rate at 
presentation (pulse >
100 beats per minute) 

21 
(39.6%)    

CHADS-VASC score, 
median (IQR) 

4 (2, 4)    

AF: Atrial fibrillation. 
* p < 0.05. 
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undergoing ECG testing in the EC were found to have AF [32]. More-
over, our observed prevalence of AF in the EC is higher than what has 
been reported in community-based screenings of asymptomatic adults in 
SSA, where population prevalence has generally been found to be less 
than 1% [33,34]. In the KCMC EC, the high burden of AF is coupled with 
low patient awareness. None of the participants with AF reported a 
known prior history of AF, and many had elevated heart rates on pre-
sentation. Furthermore, very few AF patients in our study reported 
taking guideline-recommended therapies prior to their EC visit; none 
reported taking an anticoagulant at baseline. These findings are in 
contrast to high-income settings like the United States, where the large 
majority of EC patients with AF are already aware of their AF and are 

taking appropriate anticoagulation [35]. The high prevalence of AF in 
our study, together with low patient awareness and low uptake of 
evidence-based therapies, suggests that the EC may be an ideal location 
to screen for AF, initiate medication therapies, arrange follow-ups, and 
educate patients. Although our study focused on AF care, additional 
observational studies are needed to identify opportunities to improve 
evidence-based care for other diseases that may be sub-optimally 
managed in ECs in SSA. 

Thirty-day AF outcomes in our study were poor, with an all-cause 
mortality rate of 35%, which was significantly higher than among EC 
patients without AF. Furthermore, there was very low uptake of 
evidence-based anticoagulation following the EC visit, even among pa-
tients at high risk for stroke. The short-term mortality rates we observed 
in Tanzania are much higher than what has been reported in Kenya [4], 
and are also much higher than what has been reported outside of SSA: 
recent studies from the United States, Canada, and Europe reported 
thirty-day mortality rates between 0 and 15% [36–40]. The higher 
mortality rate in Tanzania may be attributable to multiple factors, 
including low uptake of guideline-recommended therapies like antico-
agulants and antihypertensives before and after the EC visit, limited 
access to primary care and specialists, and high short-term stroke rate. 
Indeed, the 30-day stroke rate observed in our cohort (10%) is much 
higher than what has been reported in high-income settings like Canada, 
where 0–5% of adults presenting to the EC with AF suffer a stroke within 
30 days [36,39,40]. Combined with the low use of evidence-based 
therapies following the EC visit, only 20% of participants received a 
thirty-day follow-up appointment and 8.8% of participants were re- 
hospitalised within a month following their EC visit. Further study is 
urgently needed to describe barriers to high-quality AF care in Tanzania 
and to develop interventions to improve EC-based care in Tanzania and 
across SSA. Although not currently widely available in SSA, novel an-
ticoagulants such as apixaban may eliminate some barriers to AF care in 
the region, since these agents do not require frequent laboratory 
monitoring or dose adjustments. 

This study had several limitations. First, the study only included 
patients with chest pain or shortness of breath, excluding patients with 
other AF presentations. AF may present with a wide range of symptoms 
or be asymptomatic, so our approach likely under-estimated the burden 
of AF in our study setting. Secondly, we used a single 12-lead ECG to 
screen for AF, which likely excluded some patients with paroxysmal AF 
who were in sinus rhythm at time of enrollment, thus resulting in an 
underestimation of the true prevalence of AF. Thirdly, we relied on 
patients to self-report a prior history of AF, their medication use, and 
subsequent occurrence of stroke which may have led to an underesti-
mation of usage rates of certain therapies and either over- or underes-
timation of subsequent stroke. Finally, we did not monitor inpatient care 
or the hospital discharge process, so it is unclear how prominent of a 
causative role AF played in the patients' current symptoms and inpatient 
hospital course. Furthermore, we are unable to determine whether the 
low usage rates of evidence-based therapies following the EC visit were 
due to clinician failure to prescribe such therapies, patient non- 
adherence, or a combination of both. 

In conclusion, AF is common among patients in a Tanzanian EC, but 
patient awareness of AF is very low. Patients with AF experience high 
thirty-day mortality and stroke rate, and anti-coagulant therapy among 
such patients was rare both before and after their EC visit. The EC may 
be an important setting for AF screening, and interventions are needed 
to improve AF care in Tanzania. 

Dissemination of results 

Results of this study were shared with staff members at the data 
collection site through an informal presentation. 

Table 2 
Emergency centre management of adult patients presenting with atrial fibrilla-
tion, KCMC, 2019 (n = 681).   

Participants 
with AF, n 
(%) 
N = 53 

Participants 
without AF, n 
(%) 
N = 628 

OR (95% CI) p  

n (%) (%)   

Medications 
administered     
Aspirin 3 (5.7%) 47 (7.5%) 0.77 

(0.18–2.23) 
0.625 

Heparin 0 (0%) 6 (1.0%) –  
Beta-blocker 3 (5.75%) 7 (1.1%) 5.44 

(1.08–20.82) 
0.036* 

Calcium channel 
blocker 

0 (0%) 35 (5.6%) – – 

Digoxin 2 (3.8%) 0 –  
Principal diagnosis     

Heart failure 21 (39.6%) 108 (17.2%) –  
Symptomatic 
hypertension 

13 (24.5%) 177 (28.2%)   

Atrial fibrillation 7 (13.2%) 0 (0%)   
Other 12 (22.6%) 343 (54.6%)   

Diagnosis of atrial 
fibrillation 
documented by 
EC physician 

8 (15.1%) 0 –  

Admitted to 
hospital 

49 (92.5%) 434 (69.1%) 5.25 
(2.10–17.95) 

<0.001* 

AF: atrial fibrillation, EC = Emergency centre. 

Table 3 
Thirty-day outcomes following emergency centre presentation among patients 
with and without atrial fibrillation, northern Tanzania (n = 669)a.   

Participants 
with AF, n(%) 
N = 52 

Participants 
without AF, n(%) 
N = 617 

OR (95% CI) p 

Death 18 (34.6%) 133 (21.6%) 1.93 
(1.03–3.50)  

0.031* 

Suffered a 
stroke 

5 (9.6%) 11 (1.8%) 5.91 
(1.76–17.28)  

<0.001*  

a Excludes twelve patients lost to follow-up 
AF: atrial fibrillation. 

Table 4 
Outcomes among patients with atrial fibrillation surviving to thirty days 
following emergency centre presentation (N = 34).  

Surviving participants n (%) 

Re-hospitalised  3 8.8% 
Taking anti-platelet  1 2.9% 
Taking anti-coagulant  0 0% 
Taking beta blocker  0 0% 
Taking calcium channel blocker  0 0% 
Had 30-day follow-up appointment  7 20.5%  
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