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Background: Hypertension is a global health concern that can lead to cardiovascular disease
and death. In Ethiopia, the risks for cardiovascular disease have been increasing dramatically.
But due to the high burden of communicable diseases, less emphasis is given to non-
communicable diseases like hypertension. This study aimed to fill the information gap by
determining the prevalence and the key determinants of hypertension in the study area.
Methods: Institution-based cross-sectional study was conducted in Yekatit 12 Hospital Medical
College, Addis Ababa, Ethiopia from September to October 2016. A total of 414 adults visiting
medical OPDs were selected using systematic random sampling. Data were collected by blood
pressure measurements and a pre-tested structured questionnaire. Descriptive statistics were
computed. Multivariable logistic regression analysis was used to determine the adjusted odds
ratio with a 95% confidence interval. The goodness of fit of the model was also checked by
Hosmer and Lemeshow test.

Results: The overall prevalence of hypertension in the study area was 38.9% (95% CI:
34.1-43.7). Age above 55 years (AOR = 3.33, 95% CI: 1.88-5.90), family history of
hypertension (AOR = 2.71, 95% CI: 1.37-5.36), diabetes (AOR = 4.15, 95% CI 1.77-9.72),
obesity (AOR = 5.50, 95% CI: 2.07-14.62), knee arthritis (AOR = 1.71, 95% CI: 1.24, 2.36),
and not walking at least for 10 minutes continuously on daily basis (AOR = 2.86, 95% CI:
1.15 =7.12) were found to be independent predictors of hypertension.

Conclusion: Prevalence of hypertension was high in the study area, and a large proportion
of them were also newly diagnosed. Factors like age, family history of hypertension,
diabetes, obesity, knee arthritis, and exercise were found to be independent predictors of
hypertension. Therefore, we recommend people who have these risk factors to have screen-
ing for hypertension.
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Background

Hypertension is a global health concern. It can lead to severe complications and
increases the risk of heart disease, stroke, and death. Hypertension affects an
estimated 1.13 billion people worldwide, two-third of this lives in low and middle-
income countries.' The disease is also increased in economically developing coun-
tries, most countries in Africa, in recent years; while it remained stable or decreased
in developed countries’ The pooled prevalence of hypertension in sub-Saharan
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Africa was 30% in 2013.° Institution-based studies in
Ethiopia show the prevalence of hypertension to range
from 7% to 37% and 37-78% of the patients are not
aware of their blood pressure (BP) condition.*

The complications of hypertension account for
9.4 million deaths worldwide every year.’ Hypertension
has been an important risk factor for coronary heart dis-
ease, congestive heart failure, ischemic and hemorrhagic
stroke, renal failure, and peripheral arterial diseases.*®’

Among the commonly known risk factors for this cata-
strophic disease some are modifiable like obesity, physical
activity, diet, smoking, alcohol consumption, and diabetes
mellitus whereas some of them are not amenable to change,
these include gender, age, genetics, and race.® '

In Ethiopia, the risk of cardiovascular disease has been
increasing alarmingly in recent years."> But due to the
high burden of communicable disease, less emphasis has
been given to non-communicable diseases like hyperten-
sion. This study was aimed to fill this information gap by
determining the prevalence and the key determinants of

hypertension in the study area.

Methods
Study Design and Setting

An institution-based cross-sectional study was conducted
in Yekatit 12 Hospital Medical College, Addis Ababa,
Ethiopia from September 2016 to October 2016. Yekatit
12 Hospital Medical College was established in 1922 G.C.
It has been providing service to the community for the past
94 years. It is the third oldest hospital in Addis Ababa next
to Minillik IT and Balcha hospitals. It has a catchment
population of over 20 million with over 800 outpatient
visits daily and 750 inpatient beds. Patients older than 14
years of age are treated at the adult wing of the hospital.

Sample Size and Sampling Procedure

The minimum sample size, 423, was calculated with the
following assumptions: P=0.5, 95% confidence interval,
5% margin of error, and 10% non-response rate. These
adult patients aged above 25 years old attending the adult
medical outpatient departments (OPDs) for various rea-
sons were included in the study. The study participants
were selected by systematic random sampling.

Data Collection Tools and Procedures
Trained research assistants performed the measurements
and administered a pre-tested structured questionnaire.

Blood pressure was measured using an adult size
Mercury sphygmomanometer while the patient was in
a sitting position from the left arm after the patient rested
for at least 5 minutes before measurement. Two measure-
ments of BP in a single visit were taken at least five
minutes apart and the average of the two records was
used to classify the blood pressure. Height was measured
by using a stadiometer while the patient was in an upright
position without wearing shoes. Weight was measured
using a digital weighing scale with a precision of 0.1kg.
The scale was calibrated to zero levels before each mea-
surement. Waist circumference was measured by using
a flexible tape meter at both the levels just above the
iliac crest at the maximum circumference of the hip.

Variables of the Study

Hypertension, the dependent variable, was defined as
a self-reported physician diagnosis of hypertension, or
use of antihypertensive medication, or systolic BP (SBP)
>140 mm Hg and/or diastolic BP (DBP) > 90mm Hg.'*"

Independent variables considered were socio-
demographic and Socioeconomic Factors such as age,
sex, residence, educational status, religion, ethnicity occu-
pation, and monthly income; Factors related to hyperten-
sion like Family history of hypertension, diabetes,
arthritis; Behavioral Factors including Alcohol consump-
tion, cigarette smoking, physical inactivity, and salt
consumption.

A participant is labeled as an excessive salt user than
his/her family member if he/she adds salt to the plate after
the food is served.

The BMI of the patients was classified as Underweight
(BMI < 18.49 kg/m?), normal weight (BMI 18.5-24.9 kg/m?),
overweight (BMI 25.0-29.9 kg/mz), and obese (BMI >

30.0-39.9 kg/m*'°

Data Processing and Analysis

Data were cleaned and entered into Statistical Package for
(SPSS) wversion 20 for
Descriptive statistics, including frequency and proportions,

Social Sciences analysis.
were computed to summarize the study variables. Both
bivariable and multivariable logistic regression analyses
were carried out. Variables with a p-value of less than
0.2 in the bivariable analysis were entered into the multi-
variable analysis. Both Crude Odds Ratio (COR) and
Adjusted Odds Ratio (AOR) with a 95% confidence inter-
val were estimated to show the strength of association.

Finally, a P-value of less than 0.05 in the multivariable
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logistic regression analysis was used as variables signifi-
cantly associated with the occurrence of hypertension. The
goodness of fit of the model was checked by Hosmer and
Lemeshow test.

Ethical Considerations

Ethical approval and permission to conduct the study after
verbal informed consent was obtained from the research
and ethics review board of the University of Gondar.
Verbal informed consent was obtained from participants
after a comprehensive explanation of the purpose and
procedure per the Declaration of Helsinki. To keep the
privacy of participants’, names and other personal identi-
fiers were not collected.

Results
Socio-Demographic and Economic

Characteristics

A total of 414 adults participated in the study making the
response rate 97.9%; more than half 219 (52.9%) were
females. The mean age was 45.3+12.7 years. The majority
of participants, 138 (33.3%) were orthodox Christians, 248
(59.9%) were married and 152 (36.7%) were government
employees (Table 1).

Dietary and Exercise-Related

Characteristics of Respondents

More than ninety-six percent of the participants, 399
(96.4%), reported that they usually use vegetable oil for
meal preparation. Eighty-two (19.8%) respondents have
reported excessive use of salt than other family members.
A larger proportion of participants, 263 (63.6%), reported
eating vegetables at least 1-3 days in the week before the
survey. Half of the respondents 207 (50.1%) do not eat
fruits at all on any days of the previous week.

Sixteen participants (3.9%) declared that they were
smoking cigarettes previously. Fourteen participants
(3.4%) were current smokers of whom eight (57.1%)
were smoking at least five cigarettes per day. Regarding
their alcohol consumption status, 184 (44.4%) current
users.

The average BMI of respondents was 19.87 + 9.23.
Forty-three (10.4%) respondents were overweight whereas
39 (9.4%) were obese. A large proportion of the study
participants 244 (58.9%) had no history of vigorous work
activities such as carrying or lifting heavy loads or

Table | Socio-Demographic Characteristics of the Study
Participants in Yekatit 12 Hospital Medical College, Addis
Ababa, Ethiopia-2016

Characteristics Frequency Percentage
Marital status
Married 248 59.9
Single 48 1.6
Divorced 51 12.3
Widowed/widower 67 16.2
Educational level
No formal education 70 16.9
Primary level 109 26.3
Secondary level 113 27.3
Tertiary level 122 29.5
Occupation
Government employee 152 36.7
Private employee 94 227
Merchant 60 14.5
Housewife 25 6.0
Retired 60 14.5
Others* 23 5.6
Religion
Orthodox 138 333
Muslim 109 26.3
Protestant 99 23.9
Catholic 60 14.5
Jehovah witness 8 1.9
Ethnicity
Ambhara 122 27.1
Oromo 126 304
Tgrie 76 18.4
Gurage 90 21.7
Others** 10 2.4
Monthly income
<750 43 10.4
751-1300 99 23.9
13012000 106 25.6
>2000 166 40.1

Notes: *Students and daily laborers; **Dorze, Silte and Somali.

construction works. But most participants 375 (91.5%)
walks for at least 10 minutes continuously every day
(Table 2).

The Prevalence of Hypertension

The overall prevalence of hypertension was 38.9% (95% CI:
34.1-43.7). Among all hypertensive people identified, 72
(44.7%) did not know they had hypertension (newly
screened) and the other 89 (55.3%) were on antihypertensive
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Table 2 Dietary and Exercise-Related Characteristics of the
Study Participants in Yekatit 12 Hospital Medical College, Addis
Ababa, Ethiopia-2016

Characteristics Number Percentage
Smoking

Never 384 92.8

Current 14 34

Previous 16 39
Alcohol use

Never 195 47.1

Current 184 44.4

Previous 35 85
Commonly used oil/fat

Vegetable oil 399 96.4

Butter/Ghee 15 3.6
Fruit consumption/week

None 207 50.1

1-3 days 155 374

4-7 days 52 12.6
Vegetable use/week

None 46 1.1

1-3 days 263 63.6

4-7 days 105 25.4
Excessive salt

Yes 82 19.8

No 332 80.2
Vigorous work/week

None 244 589

1-3 days 98 237

4-7 days 72 17.4
Walking for 10 minutes

None 25 6.0

Daily 375 91.5

Less than 5 days per week 14 34
Diabetes status

Yes 38 90.6

No 375 9.4
Family History of hypertension

Yes 53 12.8

No 296 71.5

| do not know 65 15.7

treatment. The burden of hypertension has also shown
a notable difference by age of the participants (Figure 1).

Factors Associated with Hypertension
Among the non-modifiable risk factors, age, and family
history of hypertension were found to be significantly

Prevalence of hypertension
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40

ases
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20 [
10 // '

0

Age 25-34

® Prevalence of
hypertension

Percentage of

35-44 45-54 >55

19.9 16.1 22.4 41.6

Figure | The prevalence of hypertension by age of study participants in Yekatit 12
hospital medical college, 2016.

associated with hypertension. On the other hand, having
diabetes, walking for 10 minutes daily, obesity, and self-
reported knee arthritis were independently associated with
hypertension. Participants who are equal or above 55 years
old had a higher odds of developing hypertension when
compared with those in the age group of 25 to 34, with an
AOR of 3.33 [95% CI: 1.88-5.90].

Patients who had a family history of hypertension had
2.71 times (AOR= 2.71 and 95% CI, 1.37-5.36) higher
odds their
counterparts.

of having hypertension compared to

The odds of having hypertension was 4.15 times higher
among patients who had diabetes (AOR=4.15 and 95% CI
1.77-9.72) than the non-diabetes.

Participants who did not walk at least for 10 minutes
continuously on daily basis had 2.86 times (AOR=2.86
and 95% CI 1.15 —7.12) higher odds of being hypertensive
when compared with those who did. The odds of being
hypertensive among obese participants was 5.5 times
(AOR=5.50 and 95% CI: 2.07-14.62) higher as compared
to those who have normal BMI.

Participants with self-reported knee arthritis also had
a 71% increased odds of developing hypertension as com-
pared to those without knee arthritis (AOR = 1.71; 1.24,
2.36) (Table 3).

Discussion

This study institution-based cross-sectional determined the
prevalence of hypertension and associated factors and
found a prevalence of 38.9%. We also found that a large
proportion of the hypertension cases were undiagnosed
and thus untreated. The prevalence of hypertension in
our study is in line with studies conducted in North India
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Table 3 Bivariable and Multivariable Logistic Regression Result of Factors Associated with Hypertension Among Study Participants in

Yekatit 12 Hospital Medical College, 2016

Variables Hypertension COR (95% CI) AOR (95% CI)
Yes No
Age
25-34 32 73 1.00 1.00
3544 26 68 0.18 (0.08-2.89) 1.25 (0.52-2.98)
45-54 36 72 1.72 (1.05-2.80) 1.41 (0.74-2.69)
255 67 40 427 (2.82-6.47) 3.33 (1.88-5. 90)*
Educational level
No formal education 24 46 1.00 1.00
Primary level 29 80 0.71 (0.46-1.10) 0.61 (0.31-1.22)
Secondary level 26 87 0.59 (0.38-0.91) 0.89 (0.44-1.81)
Tertiary level 27 95 0.53 (0.31-0.89) 0.85 (0.34-2.11)
Marital status
Married 57 191 1.00 1.00
Single 13 35 0.76 (0.43-1.33) 0.53 (0.23-1.24)
Divorced I 40 0.69 (0.35-1.36) 0.52 (0.20-1.38)
Widowed 30 37 2.01 (1.10-3.68) 0.77 (0.31-1.89)
Occupation
Gov't employee 31 121 1.00 1.00
Private employee 78 16 1.09 (0.58-2.05) 1.02 (0.37-2.85)
Merchant 13 47 0.81 (0.40-1.64) 1.18 (0.37-3.76)
House wife 9 16 2.20 (1.28-3.76) 1.33 (0.52-3.44)
Retired 24 36 2.58 (1.32-5.03) 0.92 (0.29-2.90)
Others* 6 17 1.43 (0.60-3.39) 1.05 (0.21-5.13)
Body Mass Index
Normal 57 168 1.00 1.00
Underweight 63 44 0.49 (0.24-0.99) 0.50 (0.22-1.16)
Overweight 15 28 1.50 (1.02-2.21) 1.57 (0.93-2.64)
Obese 26 13 4.52 (2. 27-9.01) 5.50 (2.07-14.62)*
Self-reported Diabetes
Yes 27 I 5.67 (3.02-10.64) 4.15 (1.77-9.72)*
No 134 242 1.00 1.00
Family history of hypertension
Yes 33 20 227 (1.41-3.64) 2.71 (1.37-5.36)*
No 73 223 1.00 1.00
I do not know 9 56 0.80 (0.46—1.40) 0.70 (0.30 —1.65)
Self-reported Knee Arthritis
Yes 26 I 2.82 (1.09-5.32) 1.71 (1.24-2.36)*
No 135 242 1.60 (0.86-2.98) 3.89 (0.69-7.32)
Walking for 10 minutes
None 16 9 3.46 (1.72-6.96) 2.86 (1.15 -7.12)*
Daily 143 232 1.00 1.00
<5 days per week 2 12 0.5 (0.28-0.74) 1.25 (0.36-2.21)
Note: *P-value < 0.05.
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(40.1%),"” and Nigeria (42.2%)."® However, it is higher
than studies done in Bahirdar city 16.45%'’ Jigjiga city
(28.3%),?° Tanzania (23.7%),>' and South India (30%).*
The possible reason for this discrepancy could be the
socio-demographic difference of study participants espe-
cially the age distribution, and/or the difference in
lifestyle.

This study has found an increase in the risk of hyper-
tension as age increases. This finding is consistent with
other studies conducted in Gondar'' Uganda® Jordan'® and
Nepal.”* This could be due to age-related changes in
arterial and arteriolar stiffness, mainly due to arteriosclero-
tic structural alterations and calcification.”* But, the find-
ings from this study also show a high burden of the disease
in the young population for instance from 105 patients
younger than 35 years 32 of them were hypertensive.
This is an alarm that public health interventions should
also target the young population for young people are
prone to be engaged in other risks of hypertension like
alcohol drinking and smoking.

The risk of having hypertension was also increased in
obese patients as compared to those who have normal
BMI. This finding is in line with other studies conducted
in Durame, southern Ethiopia,’ Jigjiga city>® Uganda,® and
Varanasi India.”> Elevated arterial pressure or structural
changes in the kidney secondary to obesity can also be
a possible explanation for this association.?®*’

Patients who had a family history of hypertension were
also found to have more than a double increase in the risk
of having hypertension as compared to their counterparts.
This
studies™*2%** This could be due to the similarities of
genes in blood relatives which can predispose them to

association was also seen in other similar

high blood pressure, heart disease, and stroke or because
family members tend to have a similar lifestyle and dietary
habits that can predispose them for this disease.?*°
According to our findings, diabetic patients had an
increased risk of hypertension when compared to non-
diabetic patients. This finding is supported by several
other studies''~>'*?

made by diabetes leading to a high risk of cardiovascular
33,34

this could be due to the kidney damage

disease including hypertension.

Participants who had knee arthritis were found to have
an increased risk of hypertension as compared to their
counterparts. Studies have also found a similar association
between the two diseases.’”*® This could be due to indi-
viduals who are overweight or obese are often diagnosed
with arthritis which is caused by excessive pressure on

their joints or the use of non-steroidal anti-inflammatory
medications, NSAIDs, by these individuals. The use of
NSAIDs can directly affect blood pressure readings.>’

In this study, we have also found an increase in the risk
of hypertension in patients who did not walk at least for 10
minutes continuously on daily basis as compared to those
who did. Such associations were also seen in other
studies''**2® The reduction in blood pressure in indivi-
duals who walk for at least 10 minutes continuously daily
could be due to attenuation in peripheral vascular resis-
tance, which may be due to neurohormonal and structural
responses with reductions in sympathetic nerve activity
and an increase in arterial lumen diameters.*’

Limitations

Since we checked the diabetes status of patients by an inter-
view we might miss those who are diabetic but not diagnosed.
The cross-sectional nature of the study may not also provide
a strong cause-effect relationship. The relatively small sample
size used may also affect the estimates.

Conclusions

We have found a high prevalence of hypertension in the
study area and a large proportion of them was newly
diagnosed and in the young population. Factors like age,
family history of hypertension, diabetes, obesity, knee
arthritis, walk at least for 10 minutes continuously on
daily basis were found to be independent predictors of
hypertension. Therefore in addition to the established
annual screening recommendations, we suggest people
who have the identified risk factors in this study to have
screening for hypertension. Clinicians shall also consider
the identified risk factors to suspect and apply screening
for hypertension.
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