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Background: Worldwide mortality due to cardiovascular disease is the dominant cause of 
death, and ischemic heart disease is the leading one. Though risk factors for Ischemic heart 
diseases are modifiable and preventable, it is not well investigated in the local context. Thus, 
this study aimed to assess the dietary and behavioral risk factors for ischemic heart disease 
among patients in medical outpatient departments in Southern, Ethiopia.
Methods: A facility-based unmatched case-control study was conducted from November 16 
to March 20, 2020, among patients with ischemic heart disease and those patients who 
visited the three hospitals of the Wolaita Zone. A convenient sampling method was used and 
the data were entered using Epi data version 3.1 and exported to SPSS version 21 for 
analysis, a p-value <0.05, were considered statistically significant.
Results: A total of 557 study participants (140 cases and 417 controls) were included in a ratio 
of 1:3. The adjusted odds ratio for having no formal education (AOR = 3.18; 95% CI: 1.59, 6.34), 
previous history of hypertension (AOR= 2.84; 95% CI: 1.73, 4.66), physical inactivity (AOR= 
2.23; 95% CI: 1.32, 3.76), inadequate intake of fruit and vegetable consumption (AOR= 2.43; 
95% CI; 1.40, 4,22), palm oil use for food preparation (AOR= 2.12; 95% CI: 1.23, 3.63) and 
obesity (AOR= 5.68; 95% CI: 2.63, 12.23) increased the occurrence of the disease.
Conclusion: Although ischemic heart disease is preventable, using relatively simple and 
inexpensive lifestyle changes, it is projected to cause preventable loss of life. So, expanding 
health education and healthy life styles including exercise is recommended.
Keywords: behavioral, ischemic heart disease, case-control, logistic regression, Ethiopia

Background
Globally among the non-communicable diseases, cardiovascular-related death 
accounts more than 70% of mortality worldwide.1 Among this, ischemic heart 
disease is the most dominant one. It is caused by imbalance in supply and demand 
of oxygen to some parts of the myocardium leading to formation of atherosclerosis. 
Most people do not have symptoms at an early age.2 Depending on the severity of 
arterial narrowing and myocardial response angina pectoris (chest pain), sudden 
cardiac death, acute myocardial infarction, and chronic ischemic heart disease were 
detected.3,4

The magnitude of deaths from non-communicable diseases alone surpasses all 
other combined causes, where it is anticipated to increase from 38 million in 2012 
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to 52 million by 2030.5,6 A lot of patients of ischemic 
heart disease present with heart failure and cardiomegaly 
due to ischemic damage of the left ventricle.7–9

A study in China showed that around 17 million people 
died because of cardiovascular diseases in 2016, which 
occupied 31% of all deaths.10 NCDs including CVDs 
share various modifiable behavioral risk factors such as 
unhealthy diet, tobacco use, excess alcohol consumption 
and physical inactivity which lead to metabolic 
syndromes.11–13 In older people, IHD is already the lead-
ing cause of death and the second leading cause of death in 
men and women in the African region, respectively.14,15 

This shift is more common in urban and high-income 
individuals with higher incomes and alternative 
lifestyles.16 In both gender, IHD ranked 8th among the 
leading causes of death in Africa following cerebrovascu-
lar diseases.

These continued to be a persistent major public health 
problem all over the world including our country Ethiopia 
where mortality due to NCD is over three-quarters.17–19 In 
Ethiopia, ischaemic heart disease is one of the top three 
prevalent CVDs. The reduction in the mortality rate due to 
CVDs is slower than for communicable diseases and other 
causes of mortality.20 Another study in Addis Ababa, 
Ethiopia showed IHD occupied a 7.4% of death.21 Also, 
a study in Jimma showed from admitted IHD patients 
61.25% were diagnosed with chronic ischemic heart 
disease.9 In Ethiopia, unlike the majority of previous studies 
which assessed risk factors, it was hard to reach enough 
studies having a case-control association of risk factors to 
the disease. Empirical findings also indicated socio- 
demographic, nutritional, and behavioral factors with dif-
ferent study designs. Thus, this study aimed to identify the 
modifiable dietary and behavioral risk factors in the study 
area. These findings urge Ethiopia and the local community 
to consider IHD as a priority public health problem.

Materials and Methods
Study Setting and Study Period
The study was conducted from November 16, 2019, to 
March 20, 2020, in selected public and non- 
governmental hospitals in southern Ethiopia. There are 
seven hospitals in Wolaita zone from these three hospitals 
were selected purposively. These hospitals were Wolaita 
Sodo University referral hospital (governmental), Sodo 
Christian Hospital, and St. Mary Dubo Hospital (non- 
governmental hospitals), primarily serving the catchment. 

Wolaita Sodo University referral hospital is a referral hos-
pital serving around 2 million people in the catchment 
area, including the neighboring Kambata Tambaro, 
Gamogofa and Dawuro zones.

Study Design
A hospital-based unmatched case-control study was 
employed.

Study Population
The study population for cases included all adult patients 
above 18 years of age admitted and on follow-up to the 
medical wards of Wolaita Sodo University referral hospi-
tal, St Mary Dubo Hospital and Sodo Christian Hospitals 
with a diagnosis of IHD. For selection of controls, 
a person’s prior history regarding cardiovascular disease 
was asked and it was assured that they had no history of 
hospital admission or taken treatment for CVDs.

Inclusion and Exclusion Criteria
Inclusion Criteria for Cases

● All adult patients who met the diagnosis of ischemic 
heart disease with electrocardiogram, cardiac biomar-
kers or echocardiography during the study period.

Inclusion Criteria for Controls
● Patients attending outpatient clinics for minor com-

plaints from non-cardiac clinics (ophthalmology, 
ENT, dermatology, and family planning clinic).

Exclusion Criteria for Cases and Controls
Patients who were readmitted after being included in the 
study with stable IHD were excluded unless they develop 
ACS of new onset. Among controls, those patients with out-
comes that could be related to the same exposure, such as 
lung cancer, chronic obstructive pulmonary disease, chronic 
kidney disease, and mentally unstable were excluded. 
Moreover, we also excluded patients with other metabolic 
diseases like diabetes mellitus and hypertension since risk 
factors for these diseases and the cases might be similar.

Measurement Variables
The dependent variable in the study was ischemic heart 
disease which was diagnosed using ECG, echocardiogra-
phy and cardiac biomarkers.
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● ECG finding with the presence of flat or down- 
sloping ST-segment depression of 1.0 mm or greater 
finding on ECG and T-wave inversion.

● Echocardiographic finding which includes dilation of 
left ventricle, acute severe mitral insufficiency and 
fall of stroke volume.

● The presence of cardiac biomarkers like elevated 
level of troponin (above 0.4 ng/mL) within a few 
hours of heart damage and remains elevated for up 
to two weeks.22,23

Sample Size and Sampling Technique
Sample Size
The sample size was calculated based on the double pro-
portion formula for case-control study using Epi Info Stat 
Calc version 7.1, assuming a 95% confidence level, 80% 
power, and ratio of cases to controls of 1:3. Different 
dietary and behavioral risk factors of ischemic heart dis-
ease from different studies had been used to obtain the 
largest sample size and a study from South Africa was 
used with percent of hypercholesterolemia among controls 
of 7.6% with AOR=2.53, 95% CI (0.92,6.89).24 Finally, by 
adding a 10% non-response rate, the total sample size for 
the study was 557 (140 cases and 417 controls).

Sampling Procedure
Wolaita Zone has seven hospitals, among which three 
hospitals were purposively selected because of high 
patient flow, availability of ECG machine and 
Echocardiography and senior clinicians. All cases of IHD 
within the study period were included until the sample size 
was achieved. For each case, three hospital-based controls 
were selected from patients with minor complaints from 
non-cardiac outpatient clinics or inpatient wards (ophthal-
mology, ENT, dermatology, family planning clinic) with 
proportional allocation for each ward.

Data Collection Procedure and Quality 
Management
Data were collected using pretested interviewer- 
administered structured questionnaires, which were devel-
oped by reviewing different literature25–27 and from the 
WHO standard tools,28,29 which were related to behavioral 
and dietary risk factors of ischemic heart disease, and 
different anthropometric measurements. The questionnaire 
was translated into the local language (Amharic) and sub-
sequently re-translated back to English by different lan-
guage experts to check for internal consistency. BSc 

nurses were recruited from the staff for interview adminis-
tered questionnaires and anthropometric measurements 
upon their previous experience and interest in collecting 
data. The data collectors were trained for one day on the 
objectives of the study, data collection tools, interviewees 
approach, interviewing techniques, maintaining confidenti-
ality, privacy and respect of the respondents. To minimize 
measurement error anthropometric measurements were 
taken after prerequisites to avoid error that is, Weight 
was measured after we checked for the scale pointer at 
zero, and subjects wore light clothed and stood straight 
and unsupported at the center of a balance platform. 
Height was also measured after participants were 
requested to take out their shoes; stood erect being knees 
straight and position at the plane with feet together. The 
heels, buttocks and shoulder blades were made straight 
against the stadiometer’s vertical stand. Instrument cali-
bration and random auditing were performed; measure-
ments were taken twice, and finally, we approximated 
height to the nearest 0.1 cm and weight to the nearest 
0.1kg. Anthropometric measurements (BMI) were trans-
lated according to the WHO Steps guidelines as shown 
below.28

● Underweight: <18.5 kg/m2

● Normal weight: 18.5–24.9 kg/m2

● Overweight 25.0–29.9 kg/m2

● Obesity: >30 kg/m2

The most important and common behavioral risk factors of 
ischemic heart disease were unhealthy diet, physical inac-
tivity, tobacco use and harmful use of alcohol.10 Since 
Ethiopian drinks such as “Tella, Areki, Teji, and borde“ 
were the kind of alcoholic drinks in the study area. Excess 
alcohol consumption was defined as consumption of these 
local drinks and standard ones more than six months above 
WHO recommendation.

Physical activity was considered as at least 150–300 
min of moderate-intensity aerobic activity or at least 75– 
150 min of vigorous-intensity aerobic physical activity or 
an equivalent combination of moderate and vigorous- 
intensity activity throughout the.30

To assess the current and previous status of smoking 
the following questions were asked.

- Do you have history of smoking, if yes duration, 
frequency and how much pack per one smoking session.

- Ever smoker was defined as, those patients who had 
ever tried smoking cigarettes in the past.
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- Current smoker was defined as those who had 
smoked cigarettes on one or more days in including the 
data collection period.

Fruit and Vegetable Consumption
According to WHO recommendation of fruit and vegetables 
consumption, intake of fruit and, vegetables more than three 
times per week was considered as adequate while less than 
three times per week as inadequate. In this study, use of 
packed oil for food preparation was considered as use of 
packed oils in the jar “Chef, Hayat, Viking”.

Salt Intake Measurement
Intake of salt is defined according to WHO recommenda-
tion of salt consumption. As a result, optimal salt intake is 
defined as intake of salt below 5 gram per day which is 
comparable to one teaspoon full. High salt intake was 
a daily salt consumption of more than one teaspoonful or 
5 gram per day.31 We told patients to report their salt 
intake in terms of gram or teaspoon according to their 
level of understanding and low was categorized as not 
taking any salt and very little amount.

Data Processing and Analysis
The data on each coded questionnaire were entered into 
Epi-data version 3.1 and double entry verification was 
made and exported to SPSS version 21 for analysis. The 
data were checked for assumptions and outliers. During 
analysis, descriptive statistics and bivariate analyses were 
performed to select variables for multivariate analysis. 
Significant variables with a p-value of ≤0.25, in bivariate 
analysis were retained for further consideration in multi-
variate logistic regression to control for confounders. 
Lastly, multivariate logistic regression was performed in 
order to control possible confounding effects of the 
selected variables. Odds ratios and 95% confidence inter-
vals were computed and a p-value of less than 0.05 was 
used to determine the cut-off points for statistical signifi-
cance and final model was checked by Hosmer-Lemeshow 
goodness of fit test and multi-colinearity and confounders 
interaction were checked.

Data Quality Control
We developed a questionnaire from WHO standard ques-
tionnaire and revising different literatures related to risk 
factors of cardiovascular disease and anthropometric mea-
surements were interpreted according to international 
guidelines. Finally, it was translated to Amharic from 

English and back to English. The principal investigator 
supervised the data collection process, checked for com-
pleteness, clarity, consistency and completeness daily.

Results
Socio-Demographic Characteristics of 
Participants
A total of 557 study participants with (140 cases and 417 
controls) were included, with a response rate of 100%. 
Nearly half of the cases (43.6%) and 42.7% controls 
were older than 55 years with interquartile range of 20. 
More than half of the cases, 73 (52.1%) and controls, 218 
(52.3%) were male participants. The majority of the cases 
and controls, 110 (78.6%) and 332 (79.6%) were married. 
Nearly half of the cases 70 (50.4%) and 113 (27.1%) of 
controls had no formal education (p= 0.001). Of the study 
participants, 63.6% of cases had previous history of hyper-
tension (p< 0.001) (Table 1).

Behavioral, Nutritional and 
Anthropometric Risk Factors of Ischemic 
Heart Disease
More than half of the cases had history of alcohol intake 
(57.1%) of which 31.3% drink daily. And among the 
controls 31.2% had a history of alcohol intake; among 
them, 46.4% drank alcohol once a week. Concerning phy-
sical inactivity, three-fourth of cases were physically inac-
tive as compared to controls (75.7% vs 53.0%). Regarding 
the history of khat chewing, 24 (17.1%) and 49 (11.8%) of 
controls chew khat.

More controls (39.8%) ate fruit and vegetable (more 
than three times per week) than cases (21.4%). The major-
ity of cases (79.3%) and controls (56.1%) used palm oil 
for food preparation. Concerning salt usage, 57.1% of the 
cases and 25.4% of controls used high amount of salt in 
their diet. Almost half of the cases 64 (45.7%) vs 35 
(8.4%) of controls were obese (Table 2).

Risk Factors of Ischemic Heart Disease
Bivariate logistic regression was performed between cases 
and controls to check the association between the depen-
dent and independent variables. Variables that were found 
to be associated with the outcome variable in the bivariate 
analysis (p≤ 0.25) were included in the multivariate ana-
lysis. Accordingly, sex, occupation, educational status, 
history of alcohol consumption, frequency of alcohol con-
sumption, khat chewing, less amount of fruit and vegetable 
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intake, physical inactivity, and type of oil used for food 
preparation, amount of salt consumption and obesity were 
associated in bivariate logistic regression and entered into 
the multivariate logistic regression model. After adjusting 
for possible confounding factors, educational status, pre-
vious history of hypertension, physical inactivity, type of 
oil used for food preparation, less amounts of fruit and 
vegetable consumption per week and obesity were found 
to be independent predictors of ischemic heart disease. 
Those with no formal education increased the occurrence 
of ischemic heart disease by 3.18 times (AOR= 3.18, 95% 
CI=1.59–6.34) as compared to those who were secondary 
and above educational status. Those with a previous 

history of hypertension were 2.84 times more likely to 
develop as compared to those with no history of hyperten-
sion (AOR= 2.84, 95% CI= 1.73, 4.66). The odds of 
having ischemic heart disease due to lack of physical 
activity was 2.23 times higher than that of the control 
group (AOR = 2.23, 95% CI = 1.32–3.76). After adjusting 
for other variables, unhealthy diets were still more likely 
to be associated with IHD, such as using palm oil for 
cooking meals and using fewer amounts of fruit and vege-
tables in the usual diet. The use of fewer amounts of fruit 
and vegetables increased by 2.43 times with [AOR = 2.43, 
95% CI; (1.40=4.22)] more likely to develop IHD and 
when compared with the control groups. In those cases 
who used palm oil for meal preparation increased the risk 
of developing the disease by two times as compared to 
[AOR =2.12, 95% CI; (1.23–3.63)] those who used sun-
flower oil. Those who were obese that is >30 or higher 
were 5.68 times at risk (AOR = 5.68, 95% CI; 2.63, 12.23) 
of developing the disease (Table 3). On the other hand, the 
effect of age, occupation, family history of hypertension, 
income, excess alcohol drinking, khat chewing and salt 
consumption disappeared in the multivariate analysis when 
adjusted for possible confounders.

Discussion
Cardiovascular diseases, mainly ischemic heart disease, 
are the principal causes of global mortality.32 Most of the 
risk factors were modifiable and preventable, among 
which dietary and behavioral risk factors were 
dominant33 This study showed that having no formal edu-
cation, having previous history of hypertension, physical 
inactivity, inadequate intake of fruit and vegetable, use of 
palm oil and being obese, were significant risk factors of 
ischemic heart disease in Southern, Ethiopia.

This study revealed that having previous history of 
hypertension was strongly associated with the occurrence 
of ischemic heart disease. Those with a previous history of 
hypertension were two times more likely to have ischemic 
heart disease than those with no history of hypertension 
(AOR= 2.84, 95% CI= 1.73, 4.66). A possible reason is 
that high blood pressure resulting from excess strain on 
coronary arteries serving the heart to slowly become nar-
rowed from a buildup of fat, cholesterol and other sub-
stances. This build-up creates atherosclerosis, which later 
leads to accumulation of a blood clot or plaque and sub-
sequently blood flow to the myocardium.34,35

Having no formal education increased the occurrence 
of ischemic heart disease by 3.18times (AOR = 3.18, 

Table 1 Socio-Demographic Characteristics of Respondents, 
Southern Ethiopia, 2020

Variable Categories Case No 
(%)

Control 
No (%)

Sex Male 73 (52.1%) 218 (52.3%)

Female 67 (47.9%) 199 (47.7%)

Age category 

(years)

<35 27 (19.3%) 103 (24.7%)

35–55 52 (37.1%) 136 (32.6%)

>55 61 (43.6%) 178 (42.7%)

Place of residence Urban 86 (61.4%) 241 (57.8%)

Rural 54 (38.6%) 176 (42.2%)

Ethnicity Wolaita 110 (78.6%) 287 (68.8%)

Gurage 16 (11.4%) 75 (18.0%)

Other * 14 (10.0%) 55 (13.2)%)

Marital status Married 110 (78.6%) 332 (79.6%)

Single/divorced/widowed 30 (21.4%) 85 (20.4%)

Religion Protestant 89 (63.6%) 228 (54.7%)

Orthodox 30 (21.4%) 131 (31.4%)

Other** 21 (15.7%) 58 (13.9%)

Educational status No formal education 70 (50.4%) 113 (27.1%)

Primary education 42 (30.2%) 172 (41.2%)

Secondary and above 27 (19.4%) 132 (31.7%)

Occupation Government employee 58 (41.4%) 117 (28.1%)

Farmer 29 (20.7%) 97 (23.3%)

House wife 31 (22.1%) 114 (27.3%)

Other*** 22 (15.7%) 89 (21.3%)

Income Low 45 ((8.1%) 111 (26.6%)

Middle 61 (43.6%) 169 (40.5%)

High 34 (24.3%) 137 (32.9%)

Family history of 

HPN

Yes 30 (21.4%) 87 (20.9%)

No 110 (78.6%) 330 (79.1%)

Previous history 

of HPN

Yes 89 (63.6%) 153 (36.7%)

No 51 (36.4%) 264 (63.3%)

Notes: Other*Dawuro, silte, Tigre, Hadiya** Muslim, Catholic, Adventis 
***Student, merchant, Self-Employed, job-less, hx; history, HPN; hypertension.
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95% CI = 1.53, 6.34) than those who had primary and 
above educational status. This is supported by different 
reported studies in Australia, London, and Spain.16,36–39 

The Number of years spent in school or in educational 
systems will have a lower risk of developing ischemic 
heart disease, which is also consistent with the current 
study and others.40–42 The association might be due to 
the level of knowledge of different life styles as not 
selecting what to eat or not understanding unhealthy 
behavior. In contrast to this study, educational status 
was not a direct risk factor for ischemic heart disease 
in a study conducted in Italy; rather, it is related to other 
chronic illnesses as a secondary complication due to 
lifestyle risk factor differences in the study population.43

Sedentary life is also the main behavioral risk factor 
for ischemic heart disease. The results of this study 

showed that patients who were not engaging in regular 
physical activity or involved in physical activity for less 
than three days per week were more likely to develop 
ischemic heart disease than those who engaged in regular 
physical activity for more than three days. The odds of 
having ischemic heart disease due to lack of physical 
activity were 2.23 times higher than the control groups 
(AOR = 2.23, 95% CI = 1.32–3.76). This result is com-
parable with a study in the USA, Saudi Arabia, and 
Germany.26–28 This might be because the benefits of 
regular exercise improve myocardial contraction, electri-
cal stability, and an increase in stroke volume and max-
imal cardiac output. Regular exercise also reduces 
platelet aggregation and increases fibrinolytic activity.29

Diets high in fruits and vegetables are widely recom-
mended. Fruits and vegetables are important for dietary 

Table 2 Bivariate Logistic Regression and Behavioral, Dietary and Anthropometric Risk Factors of Ischemic Heart Disease in Selected 
Three Hospitals of Wolaita Zone, Ethiopia, 2020

Variable Categories Cases No (%) Controls No (%) COR (95% CI)

Educational status No formal education 70 (50.4%) 113 (27.1%) 3.03 (1.82–5.04)*
Primary level 42 (30.2%) 172 (41.2%) 1.58 (0.81–3.11)
Secondary level 27 (19.4%) 132 (31.7%) 1

Occupation Government employ 58 (41.4%) 117 (28.1%) 2.01 (1.14–3.52)*
Farmer 29 (20.7%) 97 (23.3%) 1.21 (0.65–2.26)

House wife 31 (22.1%) 114 (27.3%) 1.10 (0.59–2.03)

Other** 22 (15.7%) 89 (21.3%) 1

History of Smoking Yes 13 (9.3%) 33 (7.9%) 1.19 (0.61–2.33)
No 127 (90.7%) 384 (92.1%) 1

History of Alcohol consumption Yes 80 (57.1%) 130 (31.2%) 2.94 (1.98–4.36)*
No 60 (42.9%) 287 (68.8%) 1

History of Khat Chewing Yes 24 (17.1%) 49 (11.8%) 1.55 (0.91–2.64)*
No 116 (82.9%) 368 (88.2%) 1

Physical activity >150 min/week 34 (24.3%) 196 (47.0%) 1
<150 min/week 106 (75.7%) 221 (53.0) 2.77 (1.79–4.26)*

Fruit and vegetable intake < Three times/wk 110 (78.6%) 251 (60.2%) 2.4 (1.55–3.79)*
> Three times/wk 30 (21.4%) 166 (39.8%) 1

Type of oil for food preparation Palm oil 111 (79.3%) 234 (56.1%) 2.99 (1.90–4.71)*
Sun-flower oil 183 (43.9%) 29 (20.7%) 1

Salt you consumption Low 19 (13.6%) 138 (33.1%) 1
Optimal 41 (29.3%) 173 (41.5%) 1.72 (0.96–3.10)*

High 80 (57.1%) 106 (25.4%) 5.48 (3.13–9.60)*

BMI Underweight 17 (12.1%) 73 (17.5%) 1

Normal 30 (21.4%) 234 (56.1%) 0.55 (0.29–1.06)*

Over weight 29 (20.7%) 75 (18.0%) 1.66 (0.84–3.28)*
Obese 64 (45.7%) 35 (8.4%) 7.85 (4.02–15.34)*

Notes: Significant difference (COR*), other**; merchant, jobless, self-employed, student.
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guidance because of their concentrations of vitamins, 
minerals, especially electrolytes, dietary fiber and phyto- 
chemicals. It also improves hemostatic regulation, all of 
which contribute to the reduction of chronic 
diseases.44,45 A WHO report of 28 countries from low- 
and middle-income countries announced that only 18% 
of individuals consume 400 g/d of fruits and vegetables, 
which equates to ~5servings/d.46 In this study, cases with 
less fruit and vegetable intake in their usual diet per 
week were 2.43 times at risk of developing ischemic 
heart disease (AOR = 2.43, 95% CI = 1.40–4.22) than 
those who eat fruit and vegetables at least three times per 
week. Another systematic review also showed a positive 
association with cardiovascular disease.47 In addition, 
a study in Japan and the UK suggested that consumption 
of fruits and vegetables alleviates a large percentage of 
the CVD burden.48,49 In contrast, a study in China 
showed that for men, no significant association was 
found, suggesting that a high consumption of fruits 
may reduce the risk of CHD in Chinese women.50

Due to globalization and import liberalization, different 
cooking oils are currently available. In this study, those 
who prepared food using palm oil were 2.12 times at risk 
to develop ischemic heart disease (AOR = 2.12, 95% CI = 
1.23–3.63) than those who prepared food using sunflower 
oil. A study in Gonder, Ethiopia, disclosed that locally 
made oil has a higher degree of rancidity because of its 

higher iodine value compared to the imported oil.51 

Another study done in Low- and Middle-Income 
Countries and in Costa Rica also support this.(52,53) But 
another systematic review could not establish strong evi-
dence against palm oil consumption as a cardiovascular 
disease risk factor including IHD.54 This oil has more 
cholesterol compared to sunflower oil.

This study showed a significant relationship between 
the risk of ischemic heart disease and body mass index. 
Being obese was associated with the development of 
ischemic heart disease by 5.68 times (AOR= 5.68, 
95% CI =2.63–12.23). Obesity is one of the main com-
ponents in the development of metabolic syndrome 
where it is increased by five-fold in overweight people 
and by 20 times in obese people in comparison with 
people with normal body weight.55 In the other way, 
being obese is associated with a higher incidence of 
ischemic heart disease, despite their metabolic status.56 

A study in Hungary and Brazil showed there is a strong 
association between obesity and cardiovascular 
disease.57,58 But another study in Colorado showed 
a low association between obesity and myocardial 
infarction rates.59

This study found a significant association between 
various modifiable risk factors which can be tackled easily. 
We recommend improving healthy diet with healthy life 
styles and promoting health education.

Table 3 Factors Associated with Ischemic Heart Disease in Southern Ethiopia, 2020 (N= 557)

Variable Categories AOR (95%andCI) p-value

Educational Status No formal education 3.18 (1.59–6.34)** 0.001
Primary level 1.58 (0.81–3.11) 0.18

Secondary level 1

Previous history of hypertension Yes 2.84 (1.73–4.66)** <0.001
No 1

Physical activity >150 min/week 1
<150 min/week 2.23 (1.32–3.76)** 0.003

Fruit and vegetable intake <3 times/wk 2.43 (1.40–4.22)** 0.002
>3 times/wk 1

Type of oil for food preparation Palm oil 2.12 (1.23–3.63)** 0.007
Sun-flower oil 1

BMI Underweight 1

Normal 0.51 (0.25–1.04) 0.065

Over weight 1.52 (0.70–3.29) 0.29
Obese 5.68 (2.63–12.23)** <0.001

Notes: **and bold for AOR p < 0.05.
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Limitations of the Study
As a result of the nature of case-control study, the temporal 
relationships of events between explanatory variables and 
IHD cannot be determined. Recall bias and social desir-
ability bias are also potential limitations that might have 
affected the accuracy of information, especially related to 
behavioral factors and seasonal variation may affect diet-
ary intake. Moreover, the findings of the current research 
cannot be generalized to the whole community, because of 
its institution-based nature.

Conclusion
This study found a significant association between behavioral 
and dietary factors and IHD in the local context, too. 
Improving sedentary lifestyles and increasing daily activity 
to tackle obesity and associated factors such as diet modulation 
with more fruits and vegetables and using vegetable oils for 
food preparation and creating health education programs is 
critical. Therefore, attention needs to be paid to changes in the 
modifications of risk factors and emphasis to reduce morbidity 
and mortality either by including to health extension programs 
or giving health education in different community forums.
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