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Abstract 

Background: Acute coronary syndrome (ACS) is a rare diagnosis in sub-Saharan 

Africa, but patient and physician-related factors that may contribute to under-diagnosis 

are poorly understood. Methods: A community survey was performed of adults in 

northern Tanzania, and respondents were asked to describe symptoms of ACS, personal 

healthcare-seeking preferences for chest pain, and perceptions of self-risk.  A 

retrospective chart review was conducted at a referral hospital in northern Tanzania to 

determine rates of various diagnoses among admitted adults over a six-month period.  

A prospective observational study was conducted in the emergency department, and 

diagnostic workups, treatments, and diagnoses for adults with chest pain or shortness of 

breath were recorded.  Results: Of 718 survey respondents, 277 (38.6%) stated they 

would present to a hospital for chest pain and 115 (16.0%) were able to identify a 

conventional ACS symptom.  Retrospectively, ACS accounted for 9 (0.3%) adult 

admissions, whereas heart failure accounted for 294 (12.2%) admissions.  Prospectively, 

among 339 adults presenting with chest pain or shortness of breath, 170 (50.1%) received 

an electrocardiogram, 9 (2.7%) underwent cardiac biomarker testing, and 6 (1.8%) were 

diagnosed with ACS.  Conclusions: In northern Tanzania, community awareness of ACS 

symptoms is low and only a minority of adults would present to a hospital for chest 

pain.  Full diagnostic workups are rare among patients with symptoms of possible ACS, 

and ACS is a rare diagnosis.    
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1. Introduction  

Acute coronary syndrome (ACS) is the most common cause of death worldwide.1  

In sub-Saharan Africa (SSA), there is little data regarding the incidence or prevalence of 

ACS despite the recent rapid rise in risk factors like hypertension and obesity.2, 3  A 

recent systematic review found only a few published reports regarding the burden 

prevalence of ACS in SSA, but these were performed in small non-generalizable 

populations and were subject to significant methodological limitations.4  In Tanzania, for 

example, there are currently no rigorous ACS prevalence or incidence data available.  

However, the Global Burden of Disease study, using modeling based on data from other 

settings and local risk factor burden data, estimates that ACS is currently the fourth 

most common cause of morbidity in the country.5 

In spite of such projections, ACS appears to be an uncommon diagnosis across 

the region.6-8  In two recent retrospective reviews of hospital admissions at referral 

centers in Nigeria and Ghana, ACS accounted for less than 0.25% of all adult 

admissions.6, 7  Beyond these retrospective studies suggesting ACS is rare, there have 

been few other published reports of ACS cases from SSA.4, 9  Several epidemiologists 

have noted this paucity of data and surmised that the primary form of cardiovascular 

disease in SSA is stroke, rather than ACS.10, 11  The apparent scarcity of ACS relative to 

stroke in SSA is curious, in light of the fact that the risk of ACS and stroke are highly 

correlated, at least in other world regions.12-15  The paucity of diagnosed ACS cases 
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relative to risk factor burden and stroke burden in SSA has many potential explanations.   

One possible contributor to under-detection of ACS in SSA may be the role of the 

patient.16  If patients are not aware of the symptoms of ACS or do not seek care in the 

formal healthcare system for ACS symptoms, their beliefs and behavior may be driving 

under-recognition of ACS in SSA.  Indeed, prior research regarding infectious diseases 

in SSA found that laypersons often ascribed fevers to non-infectious causes such as rain 

or dust, resulting in patients not seeking care in hospitals or clinics, potentially resulting 

in the underreporting of certain infections.17  If patient beliefs about ACS are similarly 

affecting their healthcare-seeking behavior, then patient knowledge and practices may 

be buttressing the misconception that ACS in SSA is rare.18 

 Beyond understanding the role of the patient in ACS diagnosis, delineating 

patient knowledge, attitudes, and practices towards ACS is necessary to create 

educational programming to improve ACS care in SSA.  If patients in SSA do not 

possess adequate knowledge regarding ACS and do not engage in preventative practices 

regarding ACS, then ACS outcomes will likely not improve without patient-centered 

interventions.  Indeed, research regarding cardiovascular disease in high-income 

countries has shown that better patient knowledge and attitude results in improved 

uptake of preventative practices and improved clinical outcomes.19-21  Thus, 

characterizing patient beliefs and behaviors is a necessary first step to develop 

educational and health-system interventions in SSA to curtail ACS morbidity and 
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mortality. 

Apart from patient-related factors, physician practices may also be contributing 

to under-recognition of ACS in SSA.  Some researchers have speculated that the ACS 

may be under-reported in SSA due to widespread lack of diagnostic equipment and 

insufficient clinician education.8  If physicians do not regularly consider a diagnosis of 

ACS and do not routinely pursue the testing required for such a diagnosis, then the low 

numbers of reported ACS cases may be more reflective of physician practices than of 

low disease incidence. 

However, little is known about patterns of ACS diagnosis and care in SSA.  In 

hospitals outside SSA, patients with symptoms like chest pain or shortness of breath 

commonly present to the emergency department (ED) and diagnostic workups for ACS 

are routinely pursued for such patients.22, 23  To our knowledge, however, there has been 

only one study of the management of chest pain in SSA.  In a retrospective review at a 

single ED in South Africa, only 1.7% of patients had chest pain and 12% of these patients 

received a diagnosis of ACS.24  Other than this study, there is currently no data from SSA 

regarding the prevalence of chest pain and shortness of breath among ED patients, the 

comorbidities and risk profiles of such patients, and the diagnosis and care given to such 

patients.  Understanding such patterns of diagnosis and treatment is essential to 

clarifying the role of the provider in ACS under-detection in SSA. 

The purpose of this study was to describe patient and physician beliefs and 
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behaviors surrounding ACS in northern Tanzania in order to understand barriers to 

ACS diagnosis and care.  To do so, we conducted a cross-sectional community survey, a 

retrospective chart review, and a prospective hospital-based observational study in the 

Kilimanjaro Region of Tanzania.  The contents of this thesis were taken from two 

published manuscripts25, 26 and from two other manuscripts being prepared for 

publication. 
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2. Methods 

This study consisted of three distinct parts: a community-based survey, a 

retrospective chart review, and a hospital-based prospective observational study. 

2.1 Setting 

This study was conducted in the Kilimanjaro Region of northern Tanzania.  The 

community-based survey was conducted in the city of Moshi (population 184,289) and 

two surrounding rural districts, Moshi Rural and Hai (populations 466,740 and 210,531, 

respectively).27  In 2014, the local prevalence of hypertension and glucose impairment 

among adults in Kilimanjaro was 28% and 22%, respectively.28, 29  The retrospective chart 

review and prospective observational study were conducted in the ED at Kilimanjaro 

Christian Medical Centre (KCMC), a tertiary care center located in Moshi.  ED 

physicians at KCMC have access to electrocardiography (ECG), an array of laboratory 

tests including troponin assays, computed tomography, and echocardiography.   

2.2 Community survey methods 

The methods used in the community-based survey have been previously 

published.25, 26  The survey used sampling techniques recommended by the World 

Health Organization (WHO) for cluster-based surveys.30  A two-stage randomized 

population-based cluster survey was conducted with selection of urban and rural sub-

districts proportionate to population size.  Within the three study districts, sixty sub-

districts were selected randomly in a population-weighted manner.  Quantum 
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Geographic Information System (QGIS, v2.18.7) was then used to generate twelve 

random points within each selected sub-district.  The household closest to each random 

point was approached in person by a member of the study team for survey participation.  

If there were no eligible respondents at the nearest household, then the next closest 

household to the selected point was approached for inclusion. 

The survey was performed from February 2018 to May 2018.  Any household 

resident who self-identified as a healthcare decision maker was eligible for survey 

participation, but only one individual per household was enrolled.  Sociodemographic 

information about respondents including age, sex, and level of education was collected.  

Participants were then asked, (1) “What are the possible causes of chest pain in an 

adult?” (2) “What are the symptoms of a heart attack?” (3) “Do you think you have a 

chance of having a heart attack?” and (4) “Where would you go if you or another adult 

member of your household were to have chest pain?”  For questions (1) and (2), 

participants were asked to list as many answers as they could think of, and they were 

not given a picklist to choose from.  For question (3), participants could choose “yes,” 

“no,” or “don’t know” as responses.  For question (4), participants were asked to choose 

from a picklist of different kinds of Tanzanian healthcare facilities, as well as self-

treatment at home or traditional healer.  Surveys were conducted in Swahili by trained 

research assistants using using Open Data Kit software (ODK v1.12.2, Seattle, 

Washington) on Samsung Galaxy Tab A tablets (Samsung, Seoul, Korea).   



 

7 

2.3 Retrospective chart review methods 

The ED admissions logbook was retrospectively reviewed for admissions with 

diagnoses of ACS, heart failure, or stroke.  This logbook includes information regarding 

patient age and sex, vital signs, blood glucose, physician-documented diagnosis, and 

disposition.  Admission diagnoses are copied verbatim from the patient chart and are 

not standardized to ICD-10 taxonomy.  In cases of heart failure, the underlying etiology 

of heart failure is recorded in the logbook if it is known to the physician based on 

existing diagnostic data.  All adult admission data from the logbook was retrospectively 

reviewed for a six-month period, from September 21st, 2017 to March 22nd, 2018.  All 

admission data were entered into an electronic database exactly as recorded without 

abstraction or interpretation. 

2.4 Prospective observational study methods 

All KCMC ED patients aged greater than 17 years were screened by trained 

research assistants.  Screening was conducted during one clinical shift (morning, 

evening, or overnight) per day, from August 20th 2018 to January 4th 2019.   The number 

of days spent screening during morning, evening, and overnight shifts was proportional 

to total patient volumes during each type of shift.  Inclusion criteria were (1) primary or 

secondary complaint of chest pain or shortness of breath and (2) age greater than 17.  

Patients were excluded if they reported a history of fever during the present illness, if 

their chest pain was secondary to trauma, or if they were unable to provide informed 
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consent.  A standardized questionnaire regarding sociodemographic background, 

medical co-morbidities, and lifestyle behaviors was adapted from the WHO STEPS 

instrument for non-communicable disease surveillance31 and administered to all 

participants.  Standardized information regarding history of present illness was also 

collected from each enrolled patient.  Participant weight and height were measured and 

recorded, and blood pressure was measured using the Beurer BM40 automatic blood 

pressure monitor (Beurer, Ulm, Germany).  Enrolled patients were followed until 

admission or discharge from the ED; all treatments administered, prescriptions given, 

and diagnostic investigations ordered by the ED physician were documented by the 

study team.  ED diagnoses were copied directly from the patient’s medical record.  

2.5 Language 

All questionnaires used in the community survey and prospective observational 

study were translated into Swahili and back-translated into English to confirm content 

fidelity and to identify any ambiguities in language.  Special attention was paid to the 

terms “heart attack” and “chest pain,” since these terms can have different 

interpretations across cultures and languages.  Several wording options for these terms 

were piloted with fifteen Tanzanians of both medical and non-medical backgrounds.  

They unanimously agreed that the best Swahili phrases for these concepts were 

“mshituko wa moyo” and “maumivu ya kifua,” respectively.  They further confirmed that 

the Swahili phrase “mshituko wa moyo” does not have additional connotations such as 
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heartbreak or emotional fright.  All study instruments were piloted with 20 Tanzanians 

prior to initiation of both the community survey and the prospective observational 

study to ensure comprehensibility. 

2.6 Study definitions 

2.6.1 Urban residence 

Urban residence was defined as residence within Moshi Urban district. 

2.6.2 Conventional myocardial symptoms 

Conventional myocardial infarction symptoms were defined a priori as chest 

pain, shortness of breath, arm pain, jaw pain, diaphoresis, nausea, dizziness, or 

epigastric pain.  

2.6.3 “Other heart problem” 

In response to the community survey question regarding causes of chest pain, 

‘other heart problem’ was defined as any response involving the heart other than a heart 

attack.   

2.6.4 ACS 

Cases of ACS in both the retrospective and prospective studies were defined as 

any patient with a physician-recorded diagnosis of ACS, ST elevation myocardial 

infarction, non-ST elevation myocardial infarction, myocardial infarction, or unstable 

angina.   
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2.6.5 Heart failure, stroke, and symptomatic hypertension 

Cases of heart failure in both the retrospective and prospective study were 

defined by any patient with a physician-documented diagnosis of heart failure, 

congestive heart failure, or congestive cardiac failure.  Cases of stroke were defined by a 

recorded diagnosis of stroke, ischemic stroke, hemorrhagic stroke, or cerebrovascular 

accident.  Cases of symptomatic hypertension were defined by a documented diagnosis 

of hypertensive emergency, hypertensive urgency, or severe hypertension. 

2.6.6 Hypertension 

Cases of hypertension in both the retrospective or prospective study were 

defined as self-reported history of hypertension, physician-documented diagnosis of 

hypertension, or measured blood pressure ≥140/90 mmHg, as per JNC 8 guidelines.32 

2.6.7 Diabetes 

In the retrospective chart review, diabetes was defined as a documented 

diagnosis of diabetes mellitus or random blood glucose ≥200 mg/dL, as per American 

Diabetes Association guidelines.33  In the prospective observational study, diabetes was 

defined by patient self-report. 

2.6.8 Other cardiovascular risk factors 

In the prospective observational study, hyperlipidemia, HIV infection, and 

current or prior tobacco use were defined by patient self-report.  Personal cardiovascular 

disease history was defined by self-reported history of heart attack or stroke; patients 
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who reported a history of heart attack or stroke in a first-degree blood relative were 

defined as having a family history of cardiovascular disease.  Patients with body mass 

index (BMI) ≥ 30 kg/m2 were defined as obese, those with BMI between 25 and 30 kg/m2 

were defined as overweight, those with BMI between 17.5 and 25 kg/m2 were defined as 

normal weight, and those with BMI < 17.5 kg/m2 were defined as underweight.  

Sedentary lifestyle was defined as fewer than 150 minutes of moderately vigorous 

exercise, consistent with WHO recommendations.34  Patients who reported not eating 

fruits and vegetables at least once daily were defined as having a poor diet, based on 

data demonstrating that daily consumption of vegetables and fruits significantly reduces 

risk of cardiovascular disease.35 

2.6.9 Anginal severity 

Patients who reported that their chest pain or shortness of breath were not 

affected by exertion were defined as having non-exertional symptoms.  For all other 

patients, severity of angina was graded by the Canadian Cardiovascular Society (CCS) 

guidelines for angina pectoris.36  

2.7 Statistical analyses 

Categorical variables are presented as proportions, and continuous variables are 

presented as means (standard deviations) or medians (ranges).  Associations between 

categorical variables and continuous variables were evaluated using Welch’s t-test.  

Associations between two categorical variables were evaluated with Pearson’s chi-
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squared except when the expected cell count was <10, when Fisher’s Exact method was 

used.  Odds ratios and corresponding 95% confidence intervals were calculated directly 

from two-way contingency tables.  Statistical analyses on the community survey data 

were performed in STATA (v15.1, StataCorp, College Station, TX, United States), all 

other analyses were performed using RStudio (v3.3.2, Rstudio Inc, Boston, MA, United 

States).  Principal component analysis37 was conducted to generate a socioeconomic 

score for community survey participants from nine binary variables:  ownership of a 

vehicle, ownership of a television, ownership of a refrigerator, possession of a bank 

account, post-primary education, presence of electricity in the home, possession of 

health insurance, home floor material, and presence of a flush toilet in the home.  The 

five-year risk of cardiovascular event for each patient in the prospective observational 

study was calculated via Harvard NHANES (National Health and Nutrition 

Examination Survey) risk score.38  This model, which is based on age, systolic blood 

pressure, sex, current smoking, diabetes, and BMI, has been previously validated in 

SSA.39  A statistical significance threshold of 0.05 was used in all analyses. 

2.8 Ethical approval and funding 

Ethical approval for this study was obtained from the Duke Health Institutional 

Review Board, the Kilimanjaro Christian Medical Centre Research Ethics Committee, 

and the Tanzania National Institutes for Medical Research Ethics Coordinating 

Committee.  All study participants in the community survey and the prospective 
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observational study provided written informed consent prior to enrollment.  For the 

retrospective chart review, the requirement for individual informed consent was 

waived. 

The community survey was funded by Bill & Melinda Gates Foundation (grant 

number OPP1158210) and the remaining portions of the study were funded by the US 

National Institutes of Health (grant number D43TW009337). 
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3. Results 

3.1 Community survey results 

The results of the community survey have been previously published.25, 26  A total 

of 718 persons participated in the survey, and their sociodemographic features are 

summarized in Table 1.  The median (IQR) age of participants was 48 (32, 62) years, and 

485 (67.5%) of respondents were female.  The majority of respondents lived in rural 

areas (563, 78.4%) and did not have post-primary education (537, 74.8%).   

 

Table 1. Sociodemographic features of household survey respondents, Moshi Urban, 

Moshi Rural, and Hai Districts, 2018 (N=718). 

 n (%) 

Female 485 (67.5) 

Urban residence 155 (21.6) 

Education   

          None 40 (5.6) 

          Primary 497 (69.2) 

          Secondary 132 (18.4) 
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          Post-Secondary 49 (6.8) 

Have health insurance 230 (32.0) 

Religion   

          Christian 584 (81.3) 

          Muslim 115 (16.0) 

          Other 19 (2.6) 

Chagga tribe 535 (74.5) 

 Median (Range) 

Age, years 48 (17, 99) 

Household size, number of persons 4 (1, 13) 

SES score 0.29 (0, 1.01) 

SES: socioeconomic status 

 

 

Table 2 presents the possible causes of chest pain in an adult identified by the 

participants.  Weather and exercise were the most commonly mentioned causes of chest 
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pain, cited by 342 (47.6%) and 318 (44.3%) respondents, respectively.  Ninety-four 

(13.1%) participants were unable to think of any causes of chest pain.  Two (0.3%) 

respondents identified ‘heart attacks’ and 5 (0.7%) respondents identified ‘other heart 

problems’ as possible causes of chest pain, respectively.   

 

 

Table 2. Possible causes of chest pain in an adult identified by adult residents of 

northern Tanzania, 2018 (N=718). 

Cause Number of respondents (%) 

Weather 342 (47.6) 

Exercise 318 (44.3) 

Cigarette smoking 95 (13.2) 

Dust 66 (9.2) 

Tuberculosis 62 (8.6) 

Food 53 (7.4) 

Pneumonia 50 (7.0) 
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Other lung problems 42 (5.8) 

Other infections 41 (5.7) 

Smoke Inhalation 34 (4.7) 

Alcohol 31 (4.3) 

Injury 24 (3.3) 

Allergy 8 (1.1) 

Smells 5 (0.7) 

Malaria 5 (0.7) 

Other heart problems 5 (0.7) 

High blood pressure 3 (0.4) 

Heart attack 2 (0.3) 

Others 36 (5.0) 

Don’t know any 94 (13.1) 
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The symptoms of myocardial infarctions identified by respondents are presented 

in Table 3. The majority of participants (403, 56.1%) were unable to name any symptom 

of a heart attack.  The most commonly mentioned symptoms of a heart attack were 

feelings of worry, sadness, or anger (93, 13.0%) and headache (52, 7.1%).  One hundred 

and fifteen (16.0%) respondents were able to identify at least one conventional symptom 

of a myocardial infarction.  The most commonly identified conventional symptom was 

sweating, mentioned by 36 (5.0%) participants.  Chest pain was cited as a symptom of a 

heart attack by 24 (3.3%) participants. 

 

 

Table 3: Symptoms of a ‘heart attack’ cited by residents of northern Tanzania, 2018 

(N=718). 

Symptom Number of respondents (%) 

Don’t know any 403 (56.1) 

Feelings of worry, sadness, or anger 93 (13.0) 

Headache 52 (7.1) 

Palpitations 43 (6.0) 

Sweating 36 (5.0) 



 

19 

Shortness of breath 35 (4.9) 

Dizziness 33 (4.6) 

Chest pain 24 (3.3) 

Fever 20 (2.8) 

High blood pressure 19 (2.6) 

Unilateral paralysis 18 (2.5) 

Loss of consciousness 12 (1.7) 

Fatigue 10 (1.4) 

Confusion 5 (0.7) 

Jaw or arm pain 4 (0.6) 

Nausea  3 (0.4) 

Leg swelling 3 (0.4) 

Epigastric pain 1 (0.1) 

Others 17 (2.4) 
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Table 4 compares the sociodemographic features of respondents who were able 

to identify at least one conventional myocardial infarction symptom versus those who 

were not.  There were no statistically significant associations between ability to identify 

a conventional symptom and education, urban residence, age, or socioeconomic status.  

There were also no significant associations between ability to identify a convention 

symptom and preference for a hospital for symptoms of chest pain or shortness of 

breath. 

 

 

Table 4: Characteristics of participants who identified any conventional myocardial 

infarction symptom versus those who did not, northern Tanzania, 2018 (N=718). 

 Able to name a 

conventional 

symptom, n 

(%) (N=115) 

Unable to name 

a conventional 

symptom, n(%) 

(N = 603) 

OR (95% CI) p 

Female 78 (67.8%) 407 (67.5%) 1.02 (0.66, 1.56)  0.945 

Urban residence 25 (21.7%) 130 (21.6%) 1.01 (0.62, 1.64) 0.966 



 

21 

Post-primary 

education 

23 (20.0%) 158 (26.2%) 0.70 (0.43, 1.15) 0.160 

Health insurance 38 (33.0%) 192 (31.8%) 1.06 (0.69, 1.62) 0.800 

Chagga tribe 85 (73.9%) 450 (74.6%) 0.96 (0.61, 1.52) 0.872 

Hospital 

preferred facility 

for chest pain 

47 (40.9%) 230 (38.1%) 1.12 (0.75, 1.68) 0.582 

Hospital 

preferred facility 

for shortness of 

breath 

92 (80.0%) 430 (71.3%) 1.61 (0.99, 2.63) 0.055 

 Able to name a 

conventional 

symptom, 

mean (sd) 

(N=115) 

Unable to name 

a conventional 

symptom, mean 

(sd) (N = 603) 

 p 

Age, years 48.6 (18.5) 48.0 (18.0)  0.732 
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SES score 0.32 (0.28) 0.35 (0.30)  0.239 

*p<0.05 

SES: Socioeconomic status 

 

 

A total of 198 (27.6%) of respondents stated they thought they had a chance of 

suffering a heart attack.  Of the remaining respondents, 310 (43.2%) did not think they 

had any chance of having a heart attack and 210 (29.2%) did not know whether they 

were at risk.  Table 5 compares the sociodemographic features of participants who 

perceived themselves to be at risk for a heart attack versus other respondents.  

Compared to others, respondents who perceived themselves to be at risk for a heart 

attack were more likely to be older (mean age 52.8 vs 46.3 years, p<0.001).  There were 

no differences in gender, education, or socioeconomic status between the two groups.  

Self-perceived risk was not associated with increased likelihood of preferring a hospital 

for chest pain or shortness of breath. 

 

 

Table 5: Characteristics of respondents who felt they were at risk of heart attacks versus 

those who did not perceive any self-risk or were unsure, northern Tanzania, 2018 

(N=718). 
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 Perceived 

themselves to 

be at risk, 

n(%) (N = 198) 

Did not perceive 

themselves to be at 

risk or were unsure, 

n(%) (N = 520) 

OR (95% CI) p 

Female 134 (67.7%) 351 (67.5%) 1.01 (0.71, 1.43) 0.964 

Urban 42 (21.2%) 113 (21.7%) 0.97 (0.65, 1.45) 0.880 

Post-primary 

education 

42 (21.2%) 139 (26.7%) 0.74 (0.50, 1.10) 0.128 

Health insurance 64 (32.3%) 166 (31.9%) 1.02 (0.72, 1.45) 0.918 

Identified a 

conventional  

symptom of 

myocardial 

infarction 

32 (16.2%) 83 (16.0%) 1.01 (0.65, 1.58) 0.948 

Chagga tribe 151 (76.3%)   384 (73.8%) 1.14 (0.78, 1.67) 0.392 
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Hospital 

preferred facility 

for chest pain 

68 (34.3%) 209 (40.2%) 0.78 (0.55, 1.10) 0.150 

Hospital 

preferred facility 

for shortness of 

breath 

134 (67.7%) 388 (74.6%) 0.71 (0.50, 1.02) 0.062 

 Perceived 

themselves to 

be at risk, 

mean(sd) (N = 

198) 

Did not perceive 

themselves to be at 

risk or were unsure, 

mean(sd) (N = 520) 

 p 

Age, years 52.8 (17.1) 46.3 (18.2)  <0.001* 

SES score 0.31 (0.27) 0.36 (0.30)  0.052 

*p<0.05 

SES: Socioeconomic status 
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Table 6 presents the responses to the question, ‘Where would you seek care if 

you or another adult in your household had chest pain?’  The most commonly selected 

facility was a hospital, but the majority of respondents (441, 61.4%) said they would 

present somewhere other than a hospital.  Only 104 (14.5%) participants said they would 

seek care entirely outside of the formal healthcare system, either by going directly to a 

pharmacy for treatment, self-treating at home, or watchful waiting.  No respondent said 

they would go to a traditional healer. 

 

 

Table 6. Responses to the question ‘Where would you seek care if you or another adult 

in your household had chest pain?’ among adults in northern Tanzania, 2018 (N=718). 

Facility Number of respondents  (%) 

Hospital  277 (38.6) 

Dispensary 206 (28.7) 

Health center 124 (17.3) 

Pharmacy 60 (8.4) 

Self-treatment at home 35 (4.9) 
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Do nothing/watchful waiting 9 (1.3) 

Clinic 3 (0.4) 

Traditional healer 0 (0.0) 

Don’t know 4 (0.6) 

 

Table 7 compares the sociodemographic characteristics of those who stated they 

would seek care at a hospital for chest pain versus those who did not.  Females were 

significantly less likely than males to prefer seeking care at a hospital (OR 0.65, p=0.008).  

There were otherwise no statistically significant associations observed between 

preference for a hospital and urban residence, education, ownership of health insurance, 

or age.  Of the 6 respondents who identified either heart attacks or heart problems as 

possible causes of chest pain, one (16.7%) stated that they would present to a hospital for 

chest pain.  

 

 

Table 7. Characteristics of respondents who would present to hospital for chest pain 

versus those who would not, northern Tanzania, 2018. 
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 Hospital first 

choice for chest 

pain, n(%)  

(N = 277) 

Hospital not 

first choice for 

chest pain, 

n(%) (N= 441) 

OR (95% CI) p 

Female 171 (61.7%) 314 (71.2%) 0.65 (0.47, 0.90) 0.008* 

Urban residence 50 (18.1%) 105 (23.8%) 0.70 (0.48, 1.03) 0.068 

Post-primary 

education 

76 (27.4%) 105 (23.8%) 1.21 (0.86, 1.71) 0.276 

Have health 

insurance 

97 (35.0%) 133 (30.2%) 1.25 (0.91, 1.72) 0.174 

Christian 229 (82.7%) 355 (80.5%) 1.16 (0.78, 1.71) 0.467 

Chagga tribe 217 (78.3%) 318 (72.1%) 1.40 (0.98, 1.99) 0.062 

Cited heart 

problem as 

possible cause of 

chest pain 

1 (0.4%) 5 (1.1%) 0.32 (0.04, 2.72) 0.268 
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 Hospital first 

choice for chest 

pain 

mean(sd) (N = 

277) 

Hospital not 

first choice for 

chest pain 

mean(sd) (N= 

441) 

 p 

Age, years 49.7 (17.1) 47.0 (18.6)  0.054 

SES score 0.37 (0.31) 0.34 (0.28)  0.245 

SES: socioeconomic status 

* p < 0.05 

 

 

3.2 Retrospective chart review results 

During the study period, 3961 adult patients presented to the KCMC ED, of 

whom 2418 (62.1%) were admitted.  The median (range) age of admitted adult patients 

was 52 (18, 105) years, and 1090 (45.1%) admitted patients were male.   

Of admitted patients, 204 (8.4%) had a diagnosis of stroke, 9 (0.3%) had a 

diagnosis of ACS, and 294 (12.2%) had a diagnosis of heart failure.  Together, these 

diagnoses accounted for 503 (20.8%) admissions.  The ratio of ACS admissions to heart 

failure admissions and stroke admissions was 1:32.7 and 1:22.7, respectively. 
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Table 8 presents the etiologies of heart failure cited by clinicians for the 294 

patients with admission diagnoses of heart failure.  Uncontrolled hypertension was the 

most commonly identified cause of heart failure, cited in 124 (42.2%) cases.  Only 1 

(0.3%) case of heart failure was attributed to ischemic heart disease. 

 

 

Table 8.  Etiologies of heart failure cited by clinicians among admitted patients with 

heart failure, northern Tanzania, September 2017 - March 2018 (N=294). 

Heart failure etiology n % 

Uncontrolled hypertension 124 42.2% 

Cardiomyopathies 29 9.9% 

     Dilated cardiomyopathy 25 8.5% 

     Post-partum 

     cardiomyopathy 

3 1.0% 

     HIV cardiomyopathy 1 0.3% 

Valvular etiologies 10 3.4% 

     Rheumatic heart disease 7 2.3% 
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     Valvular heart disease 3 1.0% 

Ischemic heart disease 1 0.3% 

Unknown or unspecified 128 43.5% 

 

 

3.3 Prospective observational study results 

During the study period, a total of 3909 patients were screened, of whom 349 

(8.9%) patients were eligible for inclusion.  Of eligible patients, 339 (97.1%) participants 

consented to enrollment in the study.  Table 9 presents the characteristics and 

cardiovascular risk profile of enrolled patients.  The median (IQR) age was 60 (46, 72) 

years and 144 (42.5%) patients were male.  Of participants, 252 (74.3%) met the study 

definition for hypertension, including 203 (59.9%) who self-reported a history of 

hypertension and 176 (51.9%) who were noted to have an elevated blood pressure.  A 

total of 156 (46.0%) patients were overweight or obese, and 304 (89.7%) met the study 

definition for poor diet.  With regards to overall cardiovascular risk, 222 (65.5%) patients 

had greater than 10% five-year risk of cardiovascular event.  
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Table 9. Characteristics and cardiovascular risk factors among adults presenting to the 

emergency department with chest pain or shortness of breath, northern Tanzania, 2018 

(N=339). 

Patient Characteristics Median IQR 

Age, years 60 (46, 72) 

Systolic blood pressure, mmHg 138 (121, 155) 

Diastolic blood pressure, mmHg 85 (72, 96) 

 
Number of patients (%) 

Male 144 (42.5) 

Hypertension 252 (74.3) 

Diabetes 44 (13.0) 

Hyperlipidemia 39 (11.5) 

History of tobacco use 109 (22.0) 

Body mass index 
  

     Underweight 28 (8.3) 
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     Normal weight 155 (45.7) 

     Overweight 85 (25.1) 

     Obese 71 (20.9) 

Self-reported history of CVD 18 (5.3) 

Family history of CVD 86 (25.4) 

Poor diet 304 (89.7) 

Sedentary lifestyle 124 (36.6) 

HIV infected 6 (1.8) 

5-year risk of cardiovascular event 
  

     <5% 74 (21.8) 

     5-10% 43 (12.7) 

     10-20% 76 (22.4) 

     20-30% 75 (22.1) 

     >30% 71 (20.9) 

CVD: Cardiovascular disease 
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HIV: Human immunodeficiency virus 

 

 

The historical features of participants’ presenting illnesses are detailed in Table 

10.  The most common chief complaints among patients were chest pain and shortness of 

breath, endorsed by 122 (36.0%) and 107 (31.5%) participants, respectively.  Patients 

reported a median duration of illness of 7 days, and 314 (92.6%) reported that their 

symptoms were worse with exertion. 

 

 

Table 10. Historical features of present illness among adults presenting to the emergency 

department with chest pain and shortness of breath, northern Tanzania, 2018 (N=339) 

 
Number of patients % 

Chief complaint 
  

     Chest pain 122 (36.0) 

     Shortness of breath 107 (31.5) 

     Palpitations 18 (5.3) 

     Leg swelling 11 (3.2) 
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     Abdominal pain 10 (2.9) 

     Other 71 (20.9) 

Secondary complaints 
  

     Chest pain 139 (41.0) 

     Shortness of breath 137 (40.4) 

     Abdominal pain 66 (19.5) 

     Palpitations 60 (17.7) 

     Cough 60 (17.7) 

     Back pain 56 (16.5) 

     Leg swelling 51 (15.0) 

     Headache 38 (11.2) 

     Arm/jaw pain 35 (10.3) 

     Generalized weakness 28 (8.3) 

     Other 110 (32.4) 
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Duration of symptoms, median (IQR), days 7 (3, 28) 

CCS grading for anginal severity 
  

     Non-exertional symptoms 25 (7.4) 

     Class I 38 (11.2) 

     Class II 95 (28.0) 

     Class III 74 (21.8) 

     Class IV 107 (31.6) 

CCS: Canadian Cardiovascular Society36 

 

 

Table 11 summarizes the diagnostic workups, treatments, and diagnoses 

received by enrolled patients in the ED.  Of participants, 170 (50.1%) underwent ECG 

testing and 9 (2.7%) underwent cardiac biomarker testing.  With regard to treatment, 3 

(0.9%) patients were given aspirin.  The most common clinical diagnoses were 

symptomatic hypertension and heart failure, which were ascribed to 104 (30.7%) and 99 

(29.2%) patients, respectively.  Six patients (1.8%) were diagnosed with 

ACS.  Approximately one-third of patients (116, 34.2%) were admitted to the hospital. 
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Table 11. Patterns of diagnosis and management of adults presenting to the emergency 

department with chest pain and shortness of breath, northern Tanzania, 2018 (N = 339) 

 
Number of patients (%) 

ECG performed 170 (50.1) 

Cardiac biomarkers ordered 9 (2.7) 

Other laboratory investigations ordered 246 (72.6) 

Treatments administered in the ED 
  

     Aspirin 3 (0.9) 

     Clopidogrel 2 (0.6) 

     Furosemide 33 (9.7) 

     Anti-hypertensive 26 (7.6) 

     Supplemental oxygen 24 (7.1) 

     Analgesic 8 (2.4) 

     Other 23 (6.8) 
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     None 247 (72.9) 

Diagnosis 
  

     Symptomatic hypertension 104 (30.7) 

     Heart failure 99 (29.2)  

     PUD/gastritis 27 (8.0) 

     Non-specific chest pain 14 (4.1) 

     Pneumonia 12 (3.5) 

     Asthma/COPD 11 (3.2) 

     Malignancy 11 (3.2) 

     Acute coronary syndrome 6 (1.8) 

     Other 55 (16.2) 

Admitted to hospital 116 (34.2) 

PUD: peptic ulcer disease 

COPD: Chronic obstructive pulmonary disease 
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Table 12 presents the association between various patient characteristics and the 

decision to obtain an ECG.  Patients who received an ECG were more likely to deny a 

history of smoking (p = 0.025) and to have a chief complaint of chest pain (p = 

0.046).  There was otherwise no association between decision to obtain an ECG and 

overall five-year cardiovascular risk, age, hypertension, diabetes, or personal or family 

history of cardiovascular disease. 

 

 

Table 12. Association between patient characteristics and decision to obtain an ECG for 

adults presenting to the emergency department with chest pain and shortness of breath, 

northern Tanzania, 2018 (N = 339). 

 
ECG obtained, 

n (%) (N=170) 

ECG not 

obtained, n (%) 

(N=169) 

OR (95% CI) p 

Male sex 72 (42.4) 72 (42.6) 0.99 (0.64, 1.52) 0.963 

Hypertension 128 (75.3) 124 (73.4) 1.11 (0.68, 1.81) 0.686 

Diabetes 18 (10.6) 26 (15.4) 0.65 (0.34, 1.24) 0.189 

Hyperlipidemia 24 (14.1) 15 (8.9) 1.68 (0.85, 3.41) 0.130 
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History of tobacco use 45 (26.5) 64 (37.9) 0.59 (0.37, 0.94) 0.025* 

Overweight or obese 84 (49.4) 72 (42.6) 1.31 (0.86, 2.02) 0.209 

Personal history of 

CVD 

9 (5.3) 9 (5.3) 0.99 (0.37, 2.64) 0.990 

Family history of CVD 46 (27.1) 40 (23.7) 1.20 (0.73, 1.96) 0.473 

Poor diet 156 (91.8) 148 (87.6) 1.57 (0.77, 3.29) 0.205 

Sedentary lifestyle 65 (38.2) 59 (34.9) 1.15 (0.74, 1.80) 0.525 

Chief complaint chest 

pain 

70 (41.2) 52 (30.8) 1.57 (1.01, 2.47) 0.046* 

Anginal symptoms 159 (93.5) 155 (91.7) 1.30 (0.57, 3.04) 0.523 

>10% five-year risk of 

cardiovascular event 

109 (64.1) 113 (66.9) 0.89 (0.56, 1.39) 0.595 

 
ECG obtained, 

mean (sd) 

(N = ) 

ECG not 

obtained, mean 

(sd) 

n (%) (N =) 

 
p 
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Age, years 56.9 (18.8) 57.7 (18.7) 
 

0.698 

Systolic blood 

pressure, mmHg 

139.2 (29.5) 140.1 (26.6) 
 

0.762 

Symptom duration, 

days 

30.0 (73.4) 20.6 (31.7) 
 

0.127 
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4. Discussion 

This project consisted of three distinct studies, the results of which collectively 

suggest that patient and physician beliefs and behaviors may be contributing 

substantially to ACS under-detection in SSA. 

4.1 Implications of community survey findings  

To our knowledge, this paper presents the first study of community perceptions 

of chest pain and healthcare seeking behavior for chest pain in sub-Saharan Africa.  Only 

a tiny fraction of participants in this survey were aware of cardiovascular causes of chest 

pain, and the majority of respondents said they would not present to a hospital if they or 

another adult in their household had chest pain.  If ischemic heart disease is as common 

in Tanzania as is currently estimated by the Global Burden of Disease study,5 then these 

findings highlight an urgent need for community education that is likely not unique to 

northern Tanzania. 

Community awareness that life-threatening cardiovascular conditions like ACS 

could cause chest pain was extremely low in this study population.  This finding stands 

in contrast to the results of multiple studies from a wide range of settings outside of 

Africa which found that large majorities of respondents recognized chest pain as 

potentially having a cardiac origin without being prompted by a picklist.40-42  Thus, the 

findings of this study suggest that knowledge of ACS symptoms is much lower in 

northern Tanzania than in other settings across the globe. There has been no study of 
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perceptions of chest pain elsewhere in sub-Saharan Africa, and additional research is 

needed to establish whether knowledge of ACS is similarly poor in other African 

communities.  Increasing knowledge of ACS symptoms is an important public health 

goal because prior research has shown that such knowledge is associated with faster 

presentation to an appropriate healthcare facility.43 

A large number of participants in this study ascribed chest pain to environmental 

causes like weather, dust, and smoke inhalation.  This finding is consistent with the 

results of other studies in sub-Saharan Africa that have described widespread 

community beliefs in weather conditions as a cause of other physical symptoms like 

fever.17, 44  Infectious causes of chest pain, such as pneumonia, tuberculosis, and malaria, 

were also cited much more frequently by participants than cardiac causes.  This 

difference may be reflective of the long-standing emphasis on infectious disease in this 

community, in terms of research, resources, and education.  There are, however, no 

existing data about common causes of chest pain in Tanzania and data regarding the 

prevalence of ischemic heart disease in the country is sorely lacking.  Thus, further 

research is needed to describe the actual causes of chest pain in Tanzania and local 

burden of ACS in order to determine the magnitude of the discrepancies between actual 

and perceived causes of chest pain. 

In order to fully understand community knowledge of ACS, participants were 

also asked to list all the symptoms of ACS, rather than list causes of chest pain generally.  
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This study is among the first to examine community knowledge of ACS symptoms in 

SSA.  In a community with high prevalence of risk factors,28, 29 knowledge of ACS 

symptoms was limited.  These findings again underscore a grave need for educational 

programming to improve community awareness of ischemic heart disease. 

The vast majority of respondents were unable to name any conventional 

symptom of ACS, consistent with the results of the few other studies regarding 

knowledge of myocardial infarction symptoms in SSA.45, 46  Knowledge of symptoms 

was especially poor in our study setting, with only 16% of participants able to name a 

single symptom, the lowest proportion reported in SSA to date.45, 47  Lack of knowledge 

of the symptoms of this life-threatening condition was not confined to a single segment 

of the population; low levels of knowledge were observed across all ages, genders, 

tribes, education levels, and socioeconomic strata.  Thus, the need for community 

educational programming in northern Tanzania is particularly acute, especially given 

the high local prevalence of risk factors.28, 29  In recent years, the Tanzanian Ministry of 

Health, the Tanzanian Cardiac Society, and others have increased efforts to educate the 

community about symptoms of heart disease via media programming, which have 

emphasized chest pain, shortness of breath, and dizziness as potential warning signs.48-50  

The results presented here suggest that such efforts have not yet resulted widespread 

community recognition of the symptoms of ACS in northern Tanzania. 
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Less than a third of participants in this study felt that they were at any risk of 

having a myocardial infarction despite the high local prevalence of cardiovascular risk 

factors.28, 29  Older respondents were more likely to consider themselves to be at risk, but 

otherwise lack of self-perception of risk was not limited to any specific gender, 

education level, socioeconomic stratum, urban or rural setting, or tribe.  Thus, efforts by 

clinicians, public health officials, and community leaders are needed to emphasize 

personal risk of cardiovascular disease in educational programming.  These efforts 

would again be more effective if informed by data regarding local burden of disease, but 

such data are presently lacking in Tanzania.  Therefore, establishing the local prevalence 

of ischemic heart disease is essential to formulating a public health response to the 

observed low levels of knowledge of myocardial infarction symptoms and perception of 

self-risk.   

Less than half of respondents reported that they would present to the hospital for 

chest pain, a preference that was prevalent across socioeconomic strata, tribal and 

religious affiliations, education levels, and urban and rural settings.  This again stands in 

contrast to studies from outside Africa, which have found that the majority of 

respondents would call an ambulance or present directly to the emergency department 

for chest pain.51  Many participants in this study said they would seek care in other 

healthcare facilities such as dispensaries or health centers, but in the northern Tanzanian 

context such facilities would not be appropriate for ACS symptoms because they lack 
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capacity for basic diagnostic testing such as electrocardiogram or cardiac biomarker 

testing.  Women were less likely than men to state that they would present to a hospital.  

Such gender differences have been observed in some settings like Peru,40 but not in other 

settings like the United Kingdom.42  Age was not a significant predictor of healthcare 

seeking behavior for chest pain in this study population, perhaps because many of the 

commonly cited explanations for chest pain such as weather and dust are not associated 

with age.  Thus, there is a tremendous need for community educational interventions 

regarding appropriate care-seeking for chest pain in northern Tanzania, with particular 

attention to females, older residents, and other high-risk sub-populations.  There have 

been no other studies of healthcare seeking behavior for chest pain in sub-Saharan 

Africa, and additional research is needed to establish whether similar patterns of care-

seeking exist in other African settings.   

In this population, knowledge of myocardial infarction symptoms and 

perception of self-risk were not associated with preference for hospital care for common 

symptoms of cardiovascular disease such as chest pain and shortness of breath.  

Therefore, educational interventions regarding ACS ought to include information about 

appropriate care seeking for ACS symptoms rather than just recognition of such 

symptoms or emphasizing personal cardiovascular risk.  Previous research in Tanzania 

found that among patients admitted to referral hospitals with severe febrile illness, 

seeking care at multiple lower level health facilities and experiencing delays in accessing 



 

46 

referral hospitals was associated with increased mortality.52  It is unknown whether such 

patterns of delays within the healthcare system are also associated with increased 

mortality for cardiovascular diseases in Tanzania. 

The community survey study had several limitations.  First, participants were 

asked to report their care seeking behavior for a hypothetical case of chest pain rather 

than to report actual healthcare utilization during any prior episodes of chest pain.  If 

respondents selected a hospital because they perceived it to be the most socially 

acceptable answer, this may have resulted in an overestimation in the true proportion of 

patients who would present to a hospital.  Furthermore, patients were only asked to 

identify causes of chest pain generally, without specifying acuity or associated 

symptoms.  Adding such details may have resulted in a larger proportion of 

respondents identifying cardiovascular causes of chest pain and selecting a hospital as 

their preferred facility for chest pain.  Finally, this survey was only given to self-

identified healthcare decision makers.  This was done in an attempt to survey only those 

whose opinions might guide actual healthcare seeking behavior, but exclusion of other 

adults may have resulted in a sample that was not truly representative of the local 

community.  Furthermore, the survey was conducted in homes during daytime hours, 

which may have resulted in under-representation of males and individuals with certain 

occupations.  Finally, information about individual respondents’ cardiovascular risk 

profiles was not collected which would have allowed for a more nuanced analysis of 
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perceptions of self-risk.  Nonetheless, given the known high local burden of risk factors 

like hypertension, the low proportion of adult respondents in this study who felt they 

were at risk of a heart attack, and the lack of association between age and perception of 

self-risk observed in our study, there is clearly a need for increased awareness of 

cardiovascular risk in northern Tanzania. 

In conclusion, the results of the community survey suggest that, in northern 

Tanzania, community knowledge of ACS symptoms is low, recognition of personal risk 

of ACS is uncommon, and only a minority of residents would present to a hospital for 

possible symptoms of ACS like chest pain.  These findings, taken together, suggest that 

patient knowledge and healthcare seeking behavior may be contributing to under-

detection of ACS in SSA.  These findings also highlight an urgent need for community 

education regarding ACS in northern Tanzania. 

4.2 Implications of retrospective chart review findings  

 Heart failure and stroke were the most common admission diagnoses at a 

tertiary care center in northern Tanzania, accounting for more than one-fifth of all 

hospital admissions.  ACS was an exceedingly rare admission diagnosis, and ischemic 

heart disease was rarely cited as a cause of heart failure.  The large discrepancy between 

admissions for ACS versus other forms of cardiovascular disease raises important 

epidemiologic questions.  These findings underscore the urgent need for public health 

interventions to combat cardiovascular disease in Tanzania. 
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 Stroke accounted for nearly one in ten adult admissions in this study, similar to 

the proportion reported in Cameroon and Ghana.53, 54  The burden of stroke observed in 

our study was substantially more than what has been reported outside SSA:  in the 

United States (US), for example, all acute cerebrovascular disease accounted for only 

2.0% of adult hospitalizations in 2014.55   

 Heart failure was the leading cause of hospitalization in northern Tanzania, 

accounting for more than one in ten adult admissions.  This is also markedly higher than 

what has been observed outside SSA:  heart failure accounted for 3.0% of adult 

admissions in the US in 2014.55  Even compared to other settings in SSA, the 12.2% of 

hospital admissions due to heart failure observed in our study is high:  recent studies in 

Zimbabwe,56 Ghana,6 and Nigeria57, 58 reported that heart failure accounted for 4.7-9.6% 

of adult admissions.  In northern Tanzania, this single diagnosis consumes substantial 

inpatient hospital resources, and public health interventions are needed to prevent 

costly hospitalizations.  Although cost data was not collected in this study, previous 

studies in SSA have demonstrated that heart failure hospitalizations are catastrophically 

expensive for patients.59  Uncontrolled hypertension was the most commonly identified 

etiology of heart failure while ischemic heart disease was rarely cited as a cause of heart 

failure in our study, consistent with the results of other studies across SSA.60, 61  This 

stands in stark contrast to Europe and North America, where the majority of heart 

failure is due to ischemic heart disease.62   
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To date, little research has been done regarding the burden of ACS among 

hospital admissions in SSA.  ACS was a very uncommon diagnosis in northern 

Tanzania, accounting for 0.3% of adult admissions.  The paucity of ACS admissions in 

our study again stands in contrast to data from outside SSA: in the US, myocardial 

infarction accounted for 2.0% of adult hospitalizations in 2014.55  Moreover, the scarcity 

of ACS admissions relative to other cardiovascular admissions in northern Tanzania is 

particularly notable.  The ratio of ACS admissions to heart failure admissions was 

approximately 1:33 in our study, however in the US, this ratio was 1:1.5 in 2014.55  

Similarly, the ratio of ACS admissions to stroke admissions in our study was 1:23, 

whereas in the US in 2014 this ratio was 1:1.0.55  This disparity in ACS diagnoses versus 

other cardiovascular diagnoses does not appear to be unique to East Africa: a recent 

study in Ghana reported that the ratio of ischemic heart disease admissions to heart 

failure admissions was 1:12.6   

The apparent difference in the distribution of cardiovascular disease phenotypes 

in SSA versus other world regions raises many pressing epidemiologic questions.  

Possible explanations for the disparity include widespread under-detection of ACS in 

SSA or a combination of unique environmental or genetic risk factors leading to a 

predilection for certain forms of cardiovascular disease.  Some have postulated that ACS 

may be under-diagnosed in SSA due to poor community awareness and delayed 

healthcare seeking, inadequate physician training, and lack of diagnostic and treatment 
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capacity.8  Alternatively, some have argued that hypertension is the dominant 

cardiovascular risk factor in SSA whereas atherosclerosis, hyperlipidemia, and smoking 

are relatively more common in the rest of the world, which may explain the different 

phenotypes of cardiovascular disease in SSA.63  Others have raised the possibility of 

unique genetic or environmental factors that may predispose Africans to stroke and 

heart failure versus ACS.64, 65  Ultimately, a combination of these factors may explain the 

low burden of ACS relative to other forms of cardiovascular disease in Tanzania and 

SSA at large.  However, the findings presented here emphasize the need for multiple 

avenues of research to understand patient care-seeking behavior, physician diagnostic 

practices, and the true burden of disease of ACS in SSA. 

This study had several limitations. This study reported the clinical diagnoses 

according to the admitting physician, but the clinical and diagnostic data supporting 

these diagnoses were not reviewed and therefore no evaluation of the accuracy of these 

clinical diagnoses is possible.  However, evidence from SSA suggests that clinical 

diagnoses of stroke have >80% positive predictive value for stroke.66, 67  Similarly, studies 

outside SSA have shown that clinical diagnoses of heart failure are generally accurate.68, 

69   

 In conclusion, heart failure and stroke are the two most common admission 

diagnoses among adults in northern Tanzania and consume a large proportion of 

inpatient resources.  ACS is an extremely rare diagnosis in northern Tanzania relative to 
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other forms of cardiovascular disease, and further research is needed to ascertain the 

reasons for this discrepancy.   

4.3 Implications of prospective observational study findings 

To our knowledge, this is the first prospective study from SSA of patterns of 

diagnosis and treatment of patients with possible ACS.  We found large numbers of 

patients presenting to the ED with chest pain and shortness of breath, many of whom 

were high-risk.  However, few of these patients underwent full evaluation for ACS, and 

ACS testing was not targeted to higher risk patients.  Ultimately, very few patients 

received a diagnosis of ACS, and even fewer were treated with medications known to 

reduce mortality in ACS such as aspirin.  Taken together, these findings demonstrate 

that in northern Tanzania, diagnostic workups for ACS are not routine even among 

high-risk patients presenting to the ED.  These observations support speculation that 

physician practices may be contributing to ACS under-detection in SSA. 

We observed large numbers of patients presenting to the ED with chest pain and 

shortness of breath.  This is notable, given that a recent study found that the majority of 

adults in northern Tanzania would not present to a hospital for chest pain.25  This 

suggests that the number of patients observed in this study likely represent only a 

fraction of those with potential ACS symptoms in the wider community.  The median 

duration of illness at time of hospital presentation among patients in this study was 

seven days, indicating that even those who do seek hospital care for such symptoms do 
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not do so promptly.  Such delayed presentation stands in stark contrast to care-seeking 

behavior in high income countries, where median presentation times for patients with 

chest pain or other potential ACS symptoms are typically less than four hours.70-73  Even 

in other low- and middle-income countries (LMICs) such as Pakistan and India, the 

majority of patients with possible ACS symptoms presented to hospital within twelve 

hours.74-76  To our knowledge, this is the first report of pre-hospital delays among 

patients with chest pain and shortness of breath in SSA, and the results are 

discouraging.  The reasons for the pronounced delay in care-seeking observed in our 

study are likely myriad, but lack of patient education may be contributing to the 

problem.  A recent community survey found that the vast majority of Tanzanians did 

not associate chest pain or shortness of breath with potentially fatal cardiovascular 

diseases like ACS,25, 26 suggesting that lack of patient appreciation for the potential 

seriousness of these symptoms may explain such delayed care-seeking.  Further research 

is needed to understand other barriers to prompt hospital presentation. 

By conventional standards, the patients presenting in this study were at high risk 

for ACS.  They all had chest pain or shortness of breath, and nearly all of them had 

anginal symptoms.  Moreover, a large majority of them had risk factors like 

hypertension and approximately two-thirds had an overall five-year risk of 

cardiovascular event greater than 10%.  Despite this, diagnostic workups for ACS were 

not routine.  Only half of enrolled patients underwent ECG testing, and this testing was 
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not targeted to the most high-risk patients.  High-risk patients were in fact slightly less 

likely to receive an ECG than other patients, although this difference was not statistically 

significant.  Fewer than 3% of enrolled patients underwent cardiac biomarker testing, an 

essential part of the diagnostic workup for ACS.22  Although there have been no other 

studies of diagnostic workups for chest pain and shortness of breath in SSA, our results 

are similar to what has been observed in other LMICs.  In an ED-based study in 

Pakistan, for example, 55% of adults presenting with chest pain received an ECG and 5% 

had cardiac biomarker testing performed.77  Additional study is needed to determine if 

the patterns of diagnostic workups observed in our study are representative of physician 

practices across SSA.  In Tanzania, many healthcare facilities do not have access to 

electrocardiogram and cardiac biomarker testing,78 and so complete diagnostic workups 

for ACS may be even rarer in other hospitals.   

Consistent with other studies from SSA,6, 7, 24 ACS was a rare diagnosis in our 

study, attributed to only 1.8% of patients with chest pain or shortness of 

breath.  However, given the proportion of patients who did not undergo ECG or cardiac 

biomarker testing, it remains unclear whether the low number of ACS cases is reflective 

of low disease burden, frequent misdiagnosis, or both.  The majority of patients received 

a diagnosis of symptomatic hypertension or heart failure, two diagnoses that arguably 

require exclusion of ACS.  Less than 1% of enrolled patients received empiric treatment 
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with aspirin, an inexpensive and widely available treatment known to reduce mortality 

in ACS.79 

 When compared to standards of care in high income settings where ACS is a 

leading cause of mortality,22, 80 the patterns of diagnosis and treatment for ED patients 

with chest pain and shortness of breath observed in this study would be considered 

inadequate.  However, assessing the appropriateness of these patterns of care is difficult 

without knowledge of the local burden of disease.  Like most countries in SSA, there are 

currently no data regarding the burden of ischemic heart disease in Tanzania.4, 8  Thus, 

establishing the prevalence of ACS in this patient population is necessary to determine 

what interventions are required to improve care.  Regardless, the results presented here 

suggest that physician diagnostic practices may be contributing to the perception of ACS 

is rare in Tanzania, which may in turn reinforce patterns of incomplete diagnostic 

workups.  Additional research is needed to understand physician-perceived barriers to 

care which contribute to incomplete workups and low rates of ACS diagnosis and 

treatment. 

This study had several limitations.  First, this study relied on patient self-report 

to identify some cardiovascular risk factors, such as diabetes and hyperlipidemia.  Given 

the large proportion of adults in SSA with undiagnosed diabetes and other risk factors,81-

83 this likely resulted in an underestimation of the risk profile of this patient 

population.  Similarly, social desirability bias may have affected participants’ responses 
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to questions regarding cigarette smoking, exercise, and HIV infection, again leading to 

an underestimation of cardiovascular risk.  Additionally, although the kinds of 

diagnostic investigations ordered by physicians were recorded by the study team, the 

results of such testing were not collected.  This data would have led to a better 

assessment of the appropriateness of the clinical diagnoses given to enrolled patients.   

In conclusion, large numbers of adults present to the ED in northern Tanzania 

with chest pain and shortness of breath, but marked delays in care-seeking are 

common.  The majority of these patients are at high risk for ACS, but full diagnostic 

workups for ACS are infrequent and ACS is rarely diagnosed.  Further study is needed 

to understand physician- and patient-related barriers to care and to quantify the true 

local burden of disease.  
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5. Conclusion 

In conclusion, this study identified multiple patient and physician-related 

barriers to ACS diagnosis and care in northern Tanzania.  We found that there is little 

community knowledge of ACS and its symptoms, that the majority of adults do not 

perceive themselves to be at risk of ACS, and that patients who do seek care for potential 

ACS symptoms do so after prolonged delays.  We further found that ED physicians 

rarely initiate complete diagnostic workups for ACS even for patients who are high-risk, 

and that ACS is an extremely uncommon diagnosis.  These findings highlight an urgent 

need for patient and physician educational interventions to improve quality of care and 

to fully understand the burden of ACS in Tanzania.
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