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Introduction: Hypertension is a serious medical condition that significantly increases the
risks of heart, brain, kidney, and other diseases. The prevalence is highest in Africa (27%)
and lowest in America (18%). Hypertension is a major reason for premature death world-
wide; this is why it will become a targeted non-communicable disease by 2025.
Objective: To assess the prevalence of hypertension and associated factors among adults in
Debre Berhan town, Amhara region, Ethiopia.

Methods: A community-based cross-sectional study was conducted among 680 participants
who were selected by a systematic sampling technique. Data were checked, cleaned, and entered
into Epi-data then exported to SPSS-23 for analysis. Hosmer-Lemeshow test was used to check
the model fitness. Binary logistic regression analysis was used to see the association between
dependent and independent variables. All variables with p <0.25 were taken into the multi-
variable model to minimize the possible confounders. The multi collinearity test was carried out
to see the correlation between independent variables by using a variance inflation factor (VIF).
The odds ratio along with 95% CI were estimated to measure the strength of association and to
identify factors associated with hypertension using multivariable logistic regression. Descriptive
statistics in the form of tables, figures, percent with measure of central tendency and dispersion
with multivariable analysis were used to report the findings and to identify the factors associated
with the outcome variable at a p<0.05.

Results: Among 680 participants, the prevalence of hypertension was 27.5%. Sex, being
male (AOR: 1.77, 95% CI: 1.12-2.81), alcohol consumption (AOR: 2.76: 95% CI: 1.87—
4.05), physical exercise (AOR: 2.17, 95% CI: 1.28-3.71), being overweight (AOR: 1.99,
95% CI: 1.11-3.58), and family history of hypertension (AOR: 2.10, 95% CI: 1.43-3.08)
were found to be significantly associated with hypertension.

Conclusion and Recommendation: Prevalence of hypertension in Debre Berhan town
was relatively high compared with other studies. So, it is necessary to emphasize intervention
in the community for behavioral change, in order to minimize alcohol consumption and to
encourage adoption of regular physical exercise, with the existing health system and partners
working on hypertension.

Keywords: hypertension, prevalence, adult, Debre Berhan

Background

Hypertension is defined as systolic blood pressure greater than or equal to 140
mmHg and diastolic blood pressure 90 mmHg and above.' It is a “silent killer” due
to no warning signs or symptoms, and many people do not know whether they have
it or not.”
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The growth of urbanization is one of the main reasons for
the increasing prevalence of hypertension in Aftrica. The
levels of hypertension are higher in urban than in rural settings
mainly because of behavioral factors associated with urban
settings such as dietary changes and sedentary lifestyles.**

The predisposing factors of hypertension are age, sex,
marital status, unhealthy diet, physical activity, obesity, too
much alcohol, smoking, and also hereditary factors.>®
Hypertension is a primary cause of financial problems,
including the cost of caring for all the complications aris-
ing from it such as stroke, congestive heart failure.>’
Hypertension is a major problem in the world, causing
around 10.4 million deaths per year and mostly the suffer-
ing groups are in low and middle-income countries.®’

Hypertension is one of the main risk factors for cardi-
ovascular disease-associated deaths in Ethiopia, and it
affects 15.9% of the population; an Ethiopian non-
communicable diseases report shows that nationally 16%
of the population were affected.'® In Debre Berhan town,
from a health institution report, there were 6074 hyperten-
sion cases. Hypertension also has a wide distribution in the
Ambhara region, North Shoa zone in which there are
26,071 cases of hypertension and it accounts for 56% of
all the non-communicable diseases.'' Currently the
Federal Ministry of Health and a few organizations are
participating in hypertension prevention and control pro-
grams, although they started late and do not address all the
Ethiopian population.'?

Methods and Materials
Study Setting

The study was conducted in Debre Berhan town, North
Shoa zone, and Amhara regional state. It is located in the
eastern part of the Amhara region, 130 km to the north of
Addis Ababa. Based on 2019 demographic data, the town
has a total population of 114,652 (Female = 62,809 and
Male = 51,843)." The town has one public referral hospi-
tal, one private general hospital, three health centers, nine
health posts, and three private clinics which provide dif-
ferent health services for the community and people com-
ing from different neighboring regions.

Study Design

Community based cross-sectional study design was con-
ducted among 680 study participants in Debre Berhan
town from February 9, 2020-March 8, 2020. The town is
located 130 km to the north of Addis Ababa.

Sample Size Determination

The sample size was determined by using a single popula-
tion proportion formula and with an assumption of 95%
confidence level, 5% marginal error, and a proportion of
27.9%.'* Finally, a total of 680 sample size was calculated,
considering a design effect of 2 and 10% non-response rate.

Sampling Technique

Using the sampling frame of all 9 kebeles of Debre Berhan
town, 4 kebeles were selected by using a simple random
sampling technique. The required sample size was taken
proportional to the size of the sample frame selected
kebele. To get the individual sample units in each house-
hold level, systematic random sampling was conducted by
using the total household adult and number of samples
required in each kebele. After getting the sampling fraction
in the selected kebele a lottery method was used to get the
first “k” units of the households which is 13. For those
households greater than one subject, the lottery method
was used to select study participants.

Data Collection Tools and Procedures
Data collection instruments were questionnaires, BP appa-
ratus, and measuring of anthropometry. The questionnaire
was adapted from the WHO STEP wise approach recom-
mended for non-communicable disease surveillance.'® The
questionnaire was prepared in English language and then
translated into the local language (Amharic) by experts to
check for consistency.

Blood pressure was measured using an aneroid sphygmo-
manometer with a stethoscope after respondents waited for at
least 5 minutes. Participants were asked for alcohol con-
sumed, smoking, and taking caffeine after having a rest for
30 minutes before measurement. Two consecutive blood
pressure measurements were taken 5 minutes apart for all
study respondents in a sitting position with the appropriate
cuff size that covers 2/3 of the upper arm. Finally, by taking
an average of the two BP measurements, the status of the
participant was determined. Weight was measured with
a Seca-213 portable stadiometer. Participants are asked to
remove any heavy outer garments such as jacket, coat, and
shoes. The weights are moved until the beam balances (the
arrows are aligned). Finally, the weight is recorded to the
resolution of the scale (the nearest 100 g).

The participant is asked to stand with his/her back to the
height rule. The back of the head, back, buttocks, and heels
should be touching the stadiometer, feet together. The
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headpiece of the stadiometer or the sliding part of the mea-
suring rod is lowered so that the hair is pressed flat. Height is
recorded to the nearest centimeter. Measuring waist circum-
ference, the approximate midpoint between the lower mar-
gin of the last palpable ribs and the top of the iliac crest was
taken. Hip circumference should be measured as the max-
imal circumferences over the buttocks. Both hip and waist
circumference are measured by non-elastic tape meter.
Finally, waist to hip ratio (WHR) was the result of waist
circumference divided by hip circumference. All measure-
ments were taken early from 7 am to 9 am, and from 3 pm to
12 pm in a convenient place.

Data Quality Management

Before starting the actual data collection, 1-day training was
given for data collectors. The questionnaire was pretested
with 5% of the study sample. The instruments for the BP
apparatus were calibrated before the actual procedure was
performed. Continuous supervision was done in the spot
area by the recruited supervisor to check the completeness
of data and monitor the whole data collection process.

Data Processing and Analysis

The collected data were repeatedly checked for completeness
and cleaned, then entered into Epi-Data version 3.1 and then
exported to SPSS version 23 for analysis. Hosmer-Lemeshow
test was used to check the model fitness. Binary logistic
regression analysis was used to see the association between
dependent and independent variables. All variables with
a p-value < 0.25 were taken into the multivariable model to
minimize the possible confounders. The multi collinearity
test was carried out to see the correlation between indepen-
dent variables by using a variance inflation factor (VIF). The
odds ratio along with 95% CI were estimated to measure the
strength of association and to identify factors associated with
hypertension using multivariable logistic regression. Based
on multivariable logistic regression all variables with
a p-value less than 0.05 on bivariate results were taken as
a significant determinant of hypertension. Finally, the find-
ings of the study were presented by the text, graphs, and table.

Result
Socio-Demographic Characteristics of

the Participants

In this study, a total of 680 respondents were included with
a 100% response rate, of which 351 (51.6%) were female
participants. The mean age of respondents was 36.4 + 9.1

SD, and 387 (56.9%) and 540 (79.4%) respondents were
married and Orthodox followers, respectively (Table 1).

Behavioral Factors of Hypertension

In behavioral factors; 90 (13.2%) of participants were cigar-
ette smokers, half (48.1%) of participants were alcohol con-
sumers, 141 (20.7%) of participants took regular physical
exercise and 596 (87.6%) of participants reported that they
consumed fruit three or more days per week (Table 2).

Health-Related Factors of Hypertension
In health-related factors of hypertension, about 89 (13.1%)
of participants were a previously known hypertension

Table | Socio-Demographic Characteristics of Adults in Debre
Berhan Town, North Shoa Zone Ethiopia, 2020 (n = 680)

Variables Category Frequency | Percentage (%)
Sex Male 329 484
Female 351 51.6
Age group 18-27 98 14.4
28-37 302 444
38-47 207 304
>48 73 10.7
Marital Status Married 387 56.9
Single 252 37.1
Others® 41 6.0
Religion Orthodox 540 794
Muslim 74 10.9
Others® 66 9.7
Educational Ist degree and | 301 44.3
status above
Diploma 206 30.3
Grade 9-12 92 13.5
Grade 1-8 43 6.3
Others© 38 5.6
Occupational Gov't 369 54.3
status employee
Merchant 142 20.9
Private 116 17.1
employee
Others* 53 7.8
Monthly <2000 73 10.7
income (ETB) 2001-3000 130 19.1
3001—4000 136 20.0
4001-5000 147 21.6
<5000 194 28.5

Notes: *Widowed or divorced, "Protestant or Catholic, “Cannot write and read,
only read and write, %jobless or housewife.

Vascular Health and Risk Management 2021:17

205

Dove:


https://www.dovepress.com
https://www.dovepress.com

Geset Haile et al

Dove

Table 2 Behavioral Characteristics of Respondents Among
Adults in Debre Berhan Town, North Shoa Zone Ethiopia,
2020 (n=680)

Table 3 Health-Related Characteristics of Respondents Among
Adults in Debre Berhan Town, North Shoa Zone Ethiopia, 2020
(n = 680)

patient, whereas 309 (45.4%) of respondents had a family
history of hypertension. Regarding body mass index
(BMI), 116 (17.1%) respondents were overweight, while
33 (10%) of males and 131 (37.3%) of female participants
were obese (Table 3).

Prevalence and Associated Factors of
Hypertension

Prevalence of Hypertension

The prevalence of hypertension in this study was found to
be 187 (27.5%). The mean SBP and DBP results were
124.6 mmHg + 12.1 SD and 78.8 mmHg + 9.3 SD respec-
tively. Among all hypertensive people identified, 98
(14.4%) did not know they were hypertensive (new
cases); 89 (13.1%) hypertensive participants reported that
they were using anti-hypertensive drugs during the data
collection period, and 62 (69.7%) had normal blood pres-

sure on measurement (Figure 1).

Variables Category Frequency | Percent Variables Category Frequency | Percent
(%) (%)
Cigarette smoking Yes 90 13.2 Known HTN Yes 89 13.1
No 590 86.8 patient No 591 86.9
Khat chewing Yes 125 18.4 Family history Yes 309 45.4
No 555 8l1.6 of HTN No 371 54.6
Alcohol drinking Yes 327 48.1 History of DM Yes 279 41.0
No 353 51.9 No 401 59.0
Frequency of alcohol Daily 48 14.7 BMI (kg/m?) Underweight | 19 2.8
drinking Weekly 59 18.0 Normal 540 79.4
Sometimes 220 67.3 Overweight 16 17.1
Obese 5 0.7
Doing physical activity | Yes 141 20.7
No 539 79.3 BFP (%) Male Normal 296 90.0
Obese 33 10.0
Frequency of exercise | Low 54 383
Moderate 50 355 Female | Normal 220 62.7
Highest 37 26.2 Obese 131 373
Fruit consumption Never use 36 5.3 WHR (%) Male Normal 28 85
I-2 days/week | 48 7.1 Risk 301 91.5
3 or more days/ | 596 87.6
week Female | Normal 17 4.8
Risk 334 95.2
Vegetable Never use 42 62 Abbreviations: BMI, body mass index; BFP, body fat percentage; DM, diabetes
consumption -2 days/week 57 8.4 mellitus; HTN, hypertension; WHR, waist to hip ratio.
3 or more days/ | 581 854
week

Associated Factors of Hypertension:
A Multivariable Analysis

On the multivariable logistic analysis being male, family
history of hypertension, alcohol consumption, physical
inactivity, and being overweight were significantly asso-
ciated with hypertension (p <0.05). However, the age of
respondents, marital status, khat chewing, body fat percen-
tage (BFP),
a significant association with hypertension

and cigarette smoking did not have
in the
Bivariate analysis, but the variables were not statistically

significant on multivariable logistic regression (Table 4).

Discussion

The prevalence of hypertension at the community level
was 27.5%. This finding is higher than the findings of
previous studies conducted in Tigray (16%), Bedele
(16.9%), Bahir Dar (11.4%), Debre Markos (12.5%),
Coastal Karnataka India (16.72%), Tanzania (8%), and
North India (14.4%).'°%* This difference might be due
to the difference in sample size, behavioral factors like
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Figure | Prevalence of hypertension among adults in Debre Berhan town, North Shoa zone, Ethiopia; 2020.

smoking with advanced possibility of difference in educa-
tional status, exercise, and cultural differences. The dis-
crepancy may also be due to the difference in age group in
the previous and current studies. The previous studies
included a high number of younger participants
(33.9%,2" 38.9%,'® 27.2%%°) but the current study has
14.4% of young participants. The other reason may be
the residence of participants engaged in the study. In the
current study, all participants were from urban areas,
whereas the previous studies included both rural and
urban areas.

The prevalence of hypertension was lower than studies
done in Iraq,23 Varanasi,24 and in the Middle East and
North Africa,”® in which the reported prevalences were
54.7%, 32.9%, and 32.3%, respectively. This discrepancy
might be due to the difference in the socio-economic status
of participants between the study populations. This study
prevalence was in line with the study conducted in Gondar
(27.9%), in which the similarity might be due to the
contextual similarity of socio-demographic character, and
study design.

Regarding the predictors of hypertension, sex, alcohol
consumption, regular physical exercise, BMI, and family
history of hypertension were significantly associated with
hypertension.

Sex is one of the determinants for hypertension identi-
fied in this study, as males had odds almost two times
higher when compared with females to develop likelihood
of hypertension. This study was supported by studies con-
ducted in Jigjiga,”® Hosanna,”” and India.?® The possible
explanation for this finding might be due to that males are
more exposed to risky behavior such as khat chewing,

khat
results in vasoconstriction,

which
and alcohol taking, since

catecholamine release

13,29

since increases
a high intake of alcohol stimulates the release of endothe-
lin 1 and 2 as well as angiotensin II which are known to be
potent vasoconstrictors.> !

But this finding disagrees with a study conducted in
Tanzania'® in which the finding shows that females were
more exposed to hypertension than males. It may be due to
difference in the study participants as the majority of the
participants were female (65%) or it may be due to body fat
accumulation being higher in the participating females than
males.

Another determinant of hypertension in this study was
alcohol consumption. The odds of developing hypertension
among alcohol consumers were almost three times higher
compared with those who did not consume alcohol. This
result was supported by studies carried out in Gondar,*?
Kenya,>® India,”® and Nepal.>* This might be due to similar-
ity in residence and exposure to risk factors like harmful use
of alcohol and time to time increment of alcohol consumers.

Regular physical exercise was another predictor to
develop hypertension. The study participants who did not
perform regular physical exercise were two times more
likely to develop hypertension. The current study was
supported by studies conducted in North India,”! Addis
Ababa,*> and Hosanna, Ethiopia.?” It might be due to high
accumulation of fat in the tissue and organs to alter hemo-
dynamic pathways and it leads to the development of
hypertension for those who did not practice regular
exercise.

The study participants who had a family history of
hypertension were two times more likely to develop
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Table 4 Bivariable and Multivariable Analysis of Factors Associated with Hypertension Among Adult Participants in Debre Berhan
Town, North Shoa Zone, Ethiopia, 2020

Variable Category Hypertension (%) COR (95% CI) AOR (95% CI)
Yes No
Sex Male 113(34.3) 216(65.7) 1.96(1.39-2.76) 1.77(1.12-2.81)*
Female 74(21.1) 277(78.9) | |
Age group 18-27 18(18.4) 80(81.6) |
28-37 64(21.2) 238(78.8) 1.19(0.67-2.14) 0.99(0.52-1.88)
3847 73(35.3) 134(64.7) 2.42(1.35-4.35) 1.44(0.72-2.99)
>48 32(43.8) 41(56.2) 3.47(1.74-6.91) 1.61(0.68-3.84)
Marital status Married 124(32.0) 263(68.0) |
Single 53(21.0) 199(79.0) 0.57(0.39-0.82) 0.69(0.45-1.07)
Others® 10(24.4) 31(75.6) 0.68(0.33—1.44) 0.70(0.31-1.55)
Khat chewing Yes 51(40.8) 74(59.2) 2.12(1.42-3.19) 1.49(0.92-2.40)
No 136(24.5) 419(75.5) |
Alcohol drinking Yes 123(37.6) 204(62.4) 2.72(1.92-3.87) 2.76(1.87-4.05)**
No 64(18.1) 289(81.9) | |
Family history of hypertension Yes 103(33.3) 206(66.7) 1.71(1.22-2.39) 2.10(1.43-3.08)**
No 84(22.6) 287(77.4) | |
Smoking Yes 37(41.1) 53(58.9) 2.05(1.29-3.24) 1.34(0.80-2.31)
No 150(25.4) 440(74.6) |
Doing regular physical activity Yes 21(14.9) 120(85.1) | |
No 166(30.8) 373(69.2) 2.54(1.55-4.19) 2.17(1.28-3.71)*
BMI (kg/m?) Normal 135(24.7) 412(75.3) | |
Overweight 50(45.9) 59(54.1) 2.58(1.64-3.77) 1.99(1.11-3.58)*
Obese 1(20.0) 4(80.0) 0.76(0.09-6.90) 0.62(0.06-6.25)
Under weight 1(5.3) 18(94.7) 0.17(0.02-1.29) 0.16(0.02-1.24)
BFP Normal 125(24.2) 391(75.8) |
Obese 62(37.8) 102(62.2) 1.90(1.31-2.77) 1.34(0.71-2.51)

Notes: |: reference, *Significantly associated with p< 0.001 on multiple logistic regression. **Significantly associated with p < 0.05 on multiple logistic regression, *Widowed

or divorced.

Abbreviations: AOR, adjusted odds ratio; BFP, body fat percentage; Cl, confidence interval; COR, crude odds ratio.

hypertension than their counterparts. This was supported
by studies conducted in Durame,*® coastal Karnataka
India,”* and south India.*® The possible explanation for
this may be that the family tends to share the same genes
that can predispose the person to high blood pressure and
stroke. Moreover, this may be because relatives shared
similar activities such as food choices, exercise, and alco-
hol drinking that can affect health.

This study shows an increment in BMI was identified
as a risk factor for hypertension. The study participants
who were overweight were two times more likely to
develop hypertension than their counterparts. This
study was supported by other research findings in
Debre Markos and South-eastern Nepal.”*>” This may

be due to the difference in feeding habits, and lack of
exercise.

Conclusion and Recommendation

This study shows that the prevalence of hypertension
among adult groups was relatively higher compared with
other studies. Sex, alcohol consumption, regular physical
exercise, body mass index, and family history of hyperten-
sion had a significant association with hypertension.
Enhanced health education for the community is needed
in order to reduce alcohol consumption and adopt regular
physical exercise. Strengthening and expanding commu-
nity services that focus on non-communicable disease
control like hypertension is needed. It will be necessary
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to arrange programs for regular physical exercise and to
conduct further studies like cohort study and case-control
to assess additional factors.
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