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Objectives: The objective of this study is to increase understanding of knowledge, attitudes,
and preventative practices regarding ischemic heart disease (IHD) in sub-Saharan Africa in
order to develop patient-centered interventions to improve care and outcomes.

Study design: This is a prospective observational study.

Methods: Adult patients presenting with chest pain or shortness of breath to an emergency
department in northern Tanzania were enrolled. A questionnaire was adapted from
existing knowledge attitude and practice surveys regarding cardiovascular disease and the
WHO STEPS instrument. Individual five-year risk of cardiovascular event was determined
by validated models based on age, sex, systolic blood pressure, body mass index, diabetes,
and smoking status. An IHD knowledge score was calculated by giving one point for each
correct response to the knowledge-related items, with a maximum score of 10. Associa-
tions between IHD knowledge and patient characteristics were assessed by Welch's t-test.
Results: A total of 349 patients were enrolled, with median interquartile range (IQR) age 60
(45, 72) years. Of participants, 259 (74.2%) had hypertension, and 228 (65.3%) had greater
than 10% five-year risk of cardiovascular event. The mean (SD) knowledge score was 4.8
(3.3). The majority of respondents (224, 64.2%) recognized obesity as a risk factor for heart
attack, while a minority (34, 9.7%) knew that a daily aspirin could reduce the risk of car-
diovascular event. Greater IHD knowledge was associated with younger age (P = 0.045) and
higher levels of education (P < 0.001) but not higher risk of cardiovascular disease
(P = 0.123). Most respondents expressed a willingness to diet to improve their health (322,
92.3%) and a preference for treatment from a physician rather than a traditional healer for
a heart attack (321, 92.0%). A minority of patients reported exercising regularly (88, 25.2%)
or seeing a doctor routinely for checkups (100, 28.7%).
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Conclusions: High-risk emergency department patients in northern Tanzania have moder-
ate knowledge regarding IHD but do not consistently engage in healthy preventive prac-
tices. Patient-centered interventions are needed to improve IHD knowledge and practices

in high-risk populations.

© 2019 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.

Introduction

Ischemic heart disease (IHD) is the leading cause of death
worldwide." Little is known about the epidemiology of IHD in
sub-Saharan Africa (SSA), although the incidence of the dis-
ease is presumed to be increasing given the rapid rise in car-
diovascular risk factors and metabolic changes such as
hypertension and obesity across SSA.>? In Tanzania, for
example, IHD is currently estimated to be the fourth leading
cause of mortality.* Like many countries in SSA, Tanzania
faces the dual burden of communicable diseases like HIV and
malaria as well as a growing burden of noncommunicable
diseases like hypertension: although HIV remains the leading
cause of mortality in Tanzania,* the community prevalence of
hypertension in many parts of the country now exceeds levels
seen in Europe and North America.”’

Against this backdrop, a firm understanding of patient
knowledge, attitudes, and practices toward IHD in SSA is
lacking. Although several studies describe community
awareness of stroke and other forms of cardiovascular disease
in SSA,® '° to our knowledge only one study regarding patient
knowledge of IHD has been conducted in SSA to date.'” This
study, conducted among HIV-infected outpatients in Kenya,
found that most participants were unaware of IHD symptoms
or risk factors."” Beyond these findings, much remains to be
learned about patient perceptions and behavior regarding IHD
in SSA, particularly among those at greatest risk. In Tanzania,
for example, little is known about patient knowledge of IHD
risk factors or uptake of preventative practices like salt
reduction and exercise.

Characterizing patient knowledge, attitudes, and practices
toward IHD is essential to developing educational and health
system interventions to reduce IHD-related morbidity and
mortality across SSA. Although some have questioned
whether physician failure to diagnosis IHD may contribute to
under-detection of IHD in SSA,*®*° the role of the patient in
IHD diagnosis and outcomes has heretofore been relatively
ignored. If patients at high risk for IHD in SSA have poor
knowledge, inappropriate attitudes, and unhealthy practices
regarding IHD, then IHD burden and outcomes will likely be
refractory to improvement, despite physician-centered in-
terventions. Indeed, studies from settings outside SSA have
demonstrated that improvements in patient knowledge and
attitudes regarding cardiovascular disease result in healthier
preventative practices and better outcomes.?* ?? For instance,
studies from the United Sates have found that improved car-
diovascular health literacy was associated with improved

control of hypertension and diabetes, lower rates of cardio-
vascular readmissions, and increased medication adher-
ence.?” Thus, understanding patient beliefs, perceptions, and
behaviors is essential to develop interventions reducing IHD
morbidity and mortality across SSA.

In the context of an existing prospective study of adults
presenting to an emergency department (ED) in northern
Tanzania, we characterized the knowledge, attitudes, and
practices (KAP) toward IHD among a high-risk patient popu-
lation and described the association between personal IHD
risk and IHD-related awareness and behaviors.

Methods
Study location

This study was conducted at Kilimanjaro Christian Medical
Centre (KCMC), a tertiary care center in the Kilimanjaro Region
of northern Tanzania. In 2014, the prevalence of hypertension
among adults in Kilimanjaro was 28%, and the prevalence of
diabetes was 6%.”?® Patients were recruited from the KCMC
ED, which receives all patients presenting for urgent un-
scheduled care.

Survey development

No locally validated KAP survey for IHD exists in Tanzania or
SSA at large. Therefore, the survey used in the present study
was derived from multiple existing KAP surveys related to
cardiovascular disease from SSA and elsewhere.'’?* %%
Candidate questions from existing surveys were selected
and reviewed by an interdisciplinary team consisting of car-
diologists, emergency medicine physicians, and lay people
from Tanzania and the United States. From this pool of
questions, items were chosen for inclusion in the KAP survey
based on cultural relevance, pertinence to IHD, and unique
content. The draft KAP survey was then translated from En-
glish to Swahili and independently back-translated to confirm
fidelity to the intended content and to flag any potential am-
biguity. The modified KAP survey was then piloted with 10
Tanzanians, some with and some without medical back-
grounds, to ensure content clarity and fidelity. The final
version of the KAP survey used in this study consisted of 22
items, including 10 questions regarding IHD knowledge, seven
questions regarding IHD attitudes, and five questions
regarding IHD practices.
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Study procedures

A prospective observational study was conducted in the KCMC
ED. As part of a parent study on patterns of care for patients
with chest pain or shortness of breath, all adult (age > 18
years) patients presenting to the ED were screened by trained
research assistants. Adult patients presenting with chest pain
or shortness of breath were eligible for inclusion in the parent
study. Exclusion criteria were inability to provide informed
consent, chest pain secondary to trauma, and self-reported
fever. Screening was conducted during one shift (morning,
evening, overnight) per day and the total number of days
assigned to each shift was proportional to patient volumes
during those shifts. All patients enrolled into the parent study
were co-enrolled into the KAP study. Research assistants
administered the KAP survey and a medical questionnaire
derived from the World Health Organization STEPS instru-
ment (WHO) to each enrolled patient.”® The medical ques-
tionnaire collected information regarding sociodemographic
background, medical history, and lifestyle behaviors. Surveys
were administered using Samsung Galaxy Tab E tablets
(Samsung, Seoul, South Korea). In addition, one-time mea-
surements of weight, height, and blood pressure were ob-
tained for each participant at time of enrollment. Blood
pressure was measured using the Beurer BM40 automatic
blood pressure monitor (Beurer, Ulm, Germany). The study
was conducted from 20 August 2018 to 4 January 2019.

Study definitions

Hypertension was defined as a self-reported history of hy-
pertension or a measured blood pressure >140/90 mmHg, as
per JNC eight definitions.® Although guidelines generally
require elevated blood pressure measurements on two sepa-
rate occasions for a new diagnosis of hypertension,*® follow-
up visits were not conducted during this study and so the
study definition for hypertension relied on the single blood
pressure measurement obtained at enrollment. History of
diabetes, hyperlipidemia, HIV infection, tobacco use, and
alcohol use were defined by self-report. Body mass index (BMI)
was used to categorize patients as obese (BMI > 30 kg/m?),
overweight (25 kg/m? < BMI < 30 kg/m?), normal weight
(18.5kg/m? < BMI < 25 kg/m?), and underweight (BMI < 18.5 kg/
m?). Individual five-year cardiovascular risk was calculated
using the Harvard NHANES (National Health and Nutrition
Examination Survey) risk score based on age, sex, systolic
blood pressure, diabetes, current smoking, and BMI.**? This
risk score has been internationally validated, including in
SSA.?? Patients were categorized as low-risk if they had less
than a 10% five-year risk of cardiovascular event; those with
greater than 10% five-year risk of cardiovascular event were
categorized as high-risk.

Statistical analyses

All statistical analyses were performed in RStudio (RStudio,
Boston, MA). Categorical variables are presented as pro-
portions and continuous variables are presented as means
(standard deviations) or medians (interquartile ranges). An

individual knowledge score was calculated for each

participant. Participants were given one point for each correct
answer to the knowledge-related questions (“yes” for all items
except item 2 for which the correct answer was “no”), with a
minimum possible score of 0 and a maximum possible score
of 10. Responses of “do not know” did not receive any points. A
higher knowledge score indicated better knowledge of ITHD.
Associations between IHD knowledge score and various
sociodemographic and health characteristics were assessed
using Welch's t test. For purposes of data analysis, education
was treated as a binary variable whereby those with any post-
primary education (secondary school or post-secondary edu-
cation) were compared to participants with no education or
primary school education only. All analyses were performed
at a 5% threshold for statistical significance. As this was an
exploratory, descriptive study, no sample size calculations
were performed in advance; sample size was dictated by the
length of enrollment feasible within the study budget.

Ethical approval

This study received ethics approval from the Duke Health Insti-
tutional Review Board, the Kilimanjaro Christian Medical Centre
Research Ethics Committee, and the Tanzania National Institutes
for Medical Research Ethics Coordinating Committee. All partic-
ipants provided written informed consent before enrollment.

Results

A total of 360 adult ED patients were eligible for study inclusion,
of whom 349 (96.9%) consented to participate. Table 1 presents
the sociodemographic characteristics and cardiovascular risk

Table 1 — Characteristics of emergency department
patients with chest pain or shortness of breath

participating in KAP survey, northern Tanzania, 2018
(N = 349).

Patient characteristics

Number of patients (%)

Male sex 148 (42.4)
Age, median (IQR), years 60 (45, 72)
Education
None 27 (7.7)
Primary 221 (63.3)
Secondary 55 (15.8)
Postsecondary 46 (13.2)
Medical comorbidities
Hypertension 259 (74.2)
Diabetes 45 (12.9)
Hyperlipidemia 40 (11.5)
HIV infected 6 (1.7)
History of tobacco use 114 (32.7)
History of alcohol use 238 (68.2)
Body mass index
Underweight 28 (8.0)
Normal weight 159 (45.6)
Overweight 90 (25.8)
Obese 72 (20.6)
5-year cardiovascular risk
Low risk (<10%) 121 (34.7)
High risk (>10%) 228 (65.3)

IQR, interquartile range.



https://doi.org/10.1016/j.puhe.2019.06.017
https://doi.org/10.1016/j.puhe.2019.06.017

PUBLIC HEALTH 175 (2019) 60—67 63

profiles of enrolled patients. The median (interquartile range
[IQR]) age of participants was 60 (45, 72) years, and 259 (74.2%)
met the study definition for hypertension. A total of 162 (46.4%)
participants were overweight or obese, and 228 (65.3%) had
greater than 10% five-year risk of cardiovascular event.

Fig. 1 presents participants’ responses to questions regarding
knowledge of IHD. The majority of patients (224, 64.2%) knew
that obesity increases the chance of having a heart attack.
Similarly, a majority of participants recognized high blood
pressure, a salt-heavy diet, a sedentary lifestyle, high choles-
terol, and old age as risk factors for a heart attack. However, only
a minority of enrolled patients knew that taking a daily aspirin
could reduce the chances of a second heart attack or stroke, that
diabetes increases the chances of a heart attack, or that a heart
attack is not the same thing as a stroke. The mean (standard
deviation [SD]) knowledge score was 4.8 (3.3).

Table 2 presents associations between participant charac-
teristics and knowledge score. On bivariate analysis, higher
knowledge score was associated with younger age and post-
primary education. There was no association between IHD
knowledge and cardiovascular risk.

With regard to participants' attitudes toward IHD, the
majority (322 patients, 92.3%) expressed a willingness to
reduce the amount they ate to improve their health (Table 3).
Similarly, the majority of participants viewed obesity as bad
for one's health, preferred treatment from a doctor over a
traditional healer for a heart attack, and believed that hospital
physicians can diagnose and treat heart attacks. Of partici-
pants, 117 (33.5%) felt that heart attacks were common in their
community and 263 (75.4%) stated they would not be scared if
a doctor told them they were having a heart attack.

With regard to participants’ practices surrounding IHD,
most reported that they take medicines daily as instructed by
their doctor and that they limit their salt intake (Table 4). Only
a minority of patients reported exercising more than twice
weekly, seeing a doctor regularly for health checkups, or
trying to lose weight. Fig. 2 summarizes the knowledge,

Taking an aspirin daily can reduce the chance of having a heart attack or stroke
A heart attack and stroke are the same thing

Diabetes increases the chance of having a heart attack

A heart attack happens when the heart does not get enough blood supply

High blood pressure increases the chance of having a heart attack

A sedentary lifestyle increases the chance of a heart attack

Old age increases the chance of a heart attack

A diet heavy in salt increases the chance of having a heart attack

High cholesterol increases the chance of a heart attack

Obesity increases the chance of a heart attack

s
o
b

Table 2 — Association between participant characteristics
and knowledge of ischemic heart disease among

emergency department patients with chest pain and
shortness of breath, northern Tanzania, 2018 (N = 349).

Participant characteristic Knowledge score, P
mean (SD)

Sex
Female 4.7 (3.3) 0.755
Male 4.8 (3.2)

Age
Age > 55 years 4.5 (3.3) 0.045*
Age < 55 years 5.2 (3.1)

Education
Primary or none 4.3 (3.3) <0.001*
Post-primary 6.0 (2.7)

5-year cardiovascular risk
Low risk (<10%) 5.1 (3.1) 0.123
High risk (>10%) 4.6 (3.3

* P<0.05.
SD, standard deviation.

attitudes, and preventative practices regarding IHD among
participants.

Discussion

This study is one of the first to investigate patient knowledge,
attitudes, and practices regarding IHD in SSA. To our knowl-
edge, this is the first published IHD KAP survey from Tanzania
and the first from SSA among patients with acute chest pain or
shortness of breath. Among a patient population at high-risk
for IHD, knowledge of IHD was associated with younger age
and higher education but not associated with personal car-
diovascular risk. Although patients generally expressed trust
in the healthcare system and a willingness to make lifestyle
changes, less than a third received regular health checkups or

834 69
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PERCENTAGE OF RESPONDENTS

mYes wDon'tknow =No

Fig. 1 — Responses to questions regarding knowledge of ischemic heart disease among emergency department patients
with chest pain and shortness of breath, northern Tanzania, 2018 (N = 349). Correct answers are represented in bold.
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Table 3 — Responses to questions regarding attitudes toward ischemic heart disease among emergency department

patients with chest pain and shortness of breath, northern Tanzania, 2018 (N = 349).

Question Yes, n (%) No, n (%) Do not know, n (%)
1. Heart attacks are common in my community

117 (33.5) 164 (47.0) 68 (19.5)
2. Obesity is bad for one's health

297 (85.1) 19 (5.4) 33 (9.5)
3. If a doctor told me I was having a heart attack, I would be scared

79 (22.6) 263 (75.4) 7 (2.0)

4. I would prefer to use medicines from a doctor more than traditional medicines from a traditional healer for a heart attack

321 (92.0) 8 (2.3) 20 (5.7)
5. There are things I can do to reduce my chances of having a heart attack

188 (53.9) 19 (5.4) 142 (40.7)
6. Doctors here can diagnose and treat heart attacks

262 (75.1) 8 (2.3) 79 (22.6)
7.1 am ready to reduce the amount that I eat to improve my health

322 (92.3) 16 (4.6) 11 (3.2)

Table 4 — Responses to questions regarding practices toward ischemic heart disease among emergency department

patients with chest pain and shortness of breath, northern Tanzania, 2018 (N = 349).

Question Yes, n (%) No, n (%) Do not know, n (%)
1. Do you currently take medicines every day as instructed by your doctor?

282 (80.8) 67 (19.2) 0(0)
2. Do you exercise more than twice weekly?

88 (25.2) 244 (69.9) 17 (4.9)

3. Do you go to the doctor regularly for health checkups?

100 (28.7) 247 (70.8) 2 (0.6)
4. Do you limit the amount of salt you use in your food so you don't develop health problems?

277 (79.4) 62 (17.8) 10 (2.9)
5. Do you try to lose weight?

121 (34.7) 191 (54.7) 37 (10.6)

exercised more than twice weekly. This study found many
high-risk patients with inadequate knowledge of THD and
unhealthy practices toward IHD, highlighting the need for
patient-centered educational interventions in northern
Tanzania, particularly among high risk populations.

A majority of participants recognized obesity, hyperten-
sion, age, high cholesterol, sedentary lifestyle, and a high-salt
diet as risk factors for heart attack. Overall knowledge of IHD
risk factors among our study population was better than
knowledge of stroke risk factors among patients and com-
munity members elsewhere in SSA.'* '® For example, fewer
than half of participants in studies published from SSA in the
past 7 years recognized hypertension, obesity, age, high
cholesterol, or sedentary lifestyle as risk factors for
stroke.'” ** Similarly, a study of IHD knowledge among HIV
infected patients in Kenya found that only small minorities of
patients recognized sedentary lifestyle, obesity, hypertension,
diabetes, hyperlipidemia, or age as IHD risk factors."” These
comparisons suggest that knowledge of cardiovascular dis-
ease among ED patients in northern Tanzania may be better
than in other patient populations in SSA. However, this study
identified several areas where patient knowledge was poor,
including the difference between heart attacks and strokes,
the physiologic meaning of a heart attack, the role of aspirin in
secondary prevention of cardiovascular events, and the as-
sociation between diabetes and IHD. Such topics should be
emphasized in patient-based educational interventions in
Tanzania. Although knowledge of heart attack symptoms was

not assessed in this study, a recent community survey con-
ducted in northern Tanzania found that knowledge of THD
symptoms among adults was very poor,>’ suggesting that in-
formation regarding IHD symptoms should also be included in
patient educational programming.

Unfortunately, higher personal cardiovascular risk was not
associated with better IHD knowledge in this study. However,
younger age and higher educational status were associated
with better knowledge of IHD. This finding is consistent with
results of other studies in SSA which found that higher level of
education was associated with better stroke knowl-
edge.’ '3'¢ This suggests that educational efforts regarding
IHD in northern Tanzania should target older high-risk
populations.

With regard to attitudes toward IHD, patients in this study
generally expressed willingness to make lifestyle changes to
improve their cardiovascular health and reported high levels
of trust in the formal healthcare system. However, given that
this study included only patients who had chosen to present
to the ED for their symptoms, such positive attitudes may not
reflect community-wide perspectives. A recent study found
that fewer than half of adults in northern Tanzania would
present to the ED for chest pain,®* suggesting that the atti-
tudes of patients in this study may not be representative of the
general population.

Despite having generally positive attitudes toward lifestyle
modifications and IHD prevention, participants’ self-reported
IHD practices were not uniformly positive. This finding is
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Knowledge

-Most patients recognized
common IHD risk factors
-Most did not know IHD

definition, meaning, or
medications

IHD in

Attitudes

-Most expressed faith in
doctors, feelings of self-
efficacy, and willingness to
make lifestyle changes

Tanzania

Practices

-Most reported medication
adherence and restriction of
salt intake
-Most did not see a doctor
regularly, exercise, or try to
lose weight

Fig. 2 — Summary of knowledge, attitudes, and preventative practices regarding ischemic heart disease (IHD) among

emergency department patients in northerm Tanzania.

unsurprising, as discordance between self-reported ideals and
actual health practices has been widely reported across many
settings.”®*° In our study, only a minority endorsed regular
exercise or regular visits to a doctor. This discrepancy sug-
gests that adequate knowledge and positive attitudes may not
be sufficient to produce desired preventive practices regarding
IHD in Tanzania, as noted in many other venues.**° Identi-
fying barriers to healthy practices and developing patient-
centered interventions that address such barriers will be
essential to reducing the burden of IHD locally.

This study had several limitations. First, patient self-report
was used to identify some cardiovascular risk factors like
diabetes, HIV, and hyperlipidemia. Given that many adults in
SSA with chronic diseases such as diabetes are unaware of
their diagnosis,?”*® this likely resulted in an underestimation
of the level of cardiovascular risk among the study population.
Furthermore, concerns about stigma may have resulted in
under-reporting of HIV infection and other comorbidities,
resulting in further underestimation of cardiovascular risk.
Obtaining lipid panels, hemoglobin Alc levels, and HIV
serostatuses would have led to a more accurate description of
the IHD risk profile of our participants. Secondly, like other
KAP surveys, this study was potentially subject to social
desirability bias. If participants perceived certain attitudes or

practices to be more acceptable in a hospital setting, this may
have biased their responses. This may have resulted in an
overestimation of, for example, the proportion of patients
who take their medications regularly or who view hospital
physicians as competent. Fourthly, as described above, the
participants in this study may not be representative of the
general community, as most Tanzanian adults reported in a
recent community survey that they would not present to the
ED for chest pain.®* Thus, the findings of this study may not be
generalizable to Tanzania or SSA at large. Finally, as there are
no existing KAP surveys regarding IHD validated in Swahili in
SSA, this study utilized a survey adapted from KAP surveys
validated in other settings and other languages. Therefore, the
psychometric properties of the tool used in this investigation
are unknown.

In conclusion, among ED patients with chest pain and
shortness of breath in northern Tanzania, knowledge of THD
was moderate but several key areas of knowledge deficits
were identified. Although attitudes toward IHD prevention
and formal healthcare were generally positive, patients did
not report consistently healthy practices regarding IHD pre-
vention. Patient-centered interventions are needed to
improve IHD knowledge and practices, particularly for high-
risk populations.
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