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ABSTRACT

Objective Hypertension is a global public health
problem, with its burden increasing particularly in
developing countries. However, it has not yet received
due attention in Ethiopia. The aim of this study was to
determine the prevalence and associated factors of
hypertension among adult population in Hosanna town,
southern Ethiopia.

Design Community-based cross-sectional study.
Setting Hosanna town, southern Ethiopia.

Participants Adult population aged >18 years (n=634)
were recruited by a multistage stratified sampling
technique.

Outcome measures A face-to-face interview using
structured questionnaire was carried out by trained
nurses. Anthropometry and blood pressure were
measured following standard procedures. Hypertension
status was defined as systolic blood pressure >140 mm
Hg and/or diastolic blood pressure >90 mm Hg in two
separate measurements or reported use of prescribed
antihypertensive drugs for raised blood pressure.
Factors associated with hypertension were identified by
multivariable binary logistic regression analysis.
Results The overall prevalence of hypertension was
found to be 17.2% (19.3% and 14.2% among men and
women, respectively). About 40% were unaware that
they were hypertensive prior to the study. Older age >35
years (adjusted OR=3.9, 95% Cl: 1.4 to 10.8), alcohol use
(adjusted OR=3.4, 95%Cl: 1.4 to 8.3), consumption of
saturated oil (adjusted OR=6.5, 95% Cl: 1.5 to 17.5) and

unspecified different types of oil (adjusted OR=8.2, 95% Cl:

1.9 to 25.1) and overweight/obesity (adjusted OR=2.9,
95%Cl: 1.9 to 4.6) were found to be independently
associated with hypertension.

Conclusions The prevalence of both diagnosed and
undiagnosed hypertension is alarmingly high in the town.
These findings underscore the need to design health
information provision systems on the risk factors of
hypertension and promote good health practices. Blood
pressure screening programmes at community levels to
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Strengths and limitations of this study

» Community-based study allows generalisation of
the findings to the population.

» A tool adapted from the standard WHO STEPS
approach for surveillance of chronic non-
communicable diseases was used.

» Some of the variables (eg, nutritional) were assessed
for a week prior to survey and might not represent
the usual pattern.

» Recall bias might affect the result of the study.

INTRODUCTION
Hypertension is a state of high blood pres-
sure and a leading risk factor for cardio-
vascular  diseases  (CVDs),  globally.'™
Non-communicable diseases (NCDs)
accounted for 72.3% of global deaths in 2016,
of which more than 50% were attributed
to cardiovascular problems.' * There is a
declining trend in CVDs in developed coun-
tries due to effective interventions, but the
burden of CVDs is on the rise in developing
countries such as Ethiopia.' 0

In Ethiopia, according to the finding from
the WHO STEPS survey of 2015, the preva-
lence of hypertension was found to be 15.8%."
There are also few studies that reported the
prevalence of hypertension ranging from
8% to 35%.° *'° Moreover, the prevalence of
undiagnosed hypertension (those who are
neither aware of the raised blood pressure
nor are taking any antihypertensive medica-
tion) is high in Ethiopia. Undiagnosed hyper-
tension may pose a serious problem, as it is
asymptomatic. Although little is known about
the study area, reasons reported for the high
burden of hypertension disorder in Ethiopia
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Our study area (Hosanna town) is known for its rapid
urbanisation and population growth due to in-migra-
tion of the surrounding rural people. The lifestyle of
these rural people gets altered when they start living in
the town, which may pose them at risk of hypertension.
However, to our knowledge, there is only one study in
the town conducted in 2014 by recruiting adults aged
25-64 years."® However, the study was not representative
and was limited in assessing several risk factors of hyper-
tension. Although the prevalence of hypertension is
known to be varying from place to place and time to time,
previous studies conducted in Ethiopia have reported
inconsistent and inconclusive findings regarding the risk
factors. Moreover, prior studies were limited in assessing
dietary risk factors, overweight/obesity, physical activity
and behavioural risk factors. Evidence of the burden of
hypertension is inadequate to direct the decision-making
abilities of the health system policymakers, programmes
and actors, which in turn has an implication on budget
allocation and resource distribution. There have been
many investments to prevent and control communicable
diseases in the town, but appropriate attention has not yet
been given for the control of NCDs, including hyperten-
sion. Therefore, this study aimed to determine the prev-
alence of hypertension and its associated factors among
adult population (=18 years) using a community-based
study design and WHO STEPS approach for surveillance
of chronic NCDs."? The findings of this study can be used
to guide hypertension prevention and control activities in
Ethiopia and in similar low-income countries.

MATERIALS AND METHODS

Study setting and population

Data for this study were obtained from the community-
based cross-sectional study conducted from 15 May to 20
May 2017 among selected adult population (=18 years) in
Hosanna town, southern Ethiopia.

Sample size and sampling procedures

The sample size (n=634) was estimated using a single
population proportion formula by considering 95%
confidence level, 5% margin of error, 41% prevalence of
undiagnosed hypertension in sub-Saharan Africa® and
design effect of 1.5% and 10% non-response rate. The
sample size determined was for the prevalence study, and
the correlations are secondary analysis.

Multistage stratified sampling technique was used to
recruit the samples included in the study. In the first
stage, of the total three subcities of the town, three
kebeles (lowest administrative unit in Ethiopia) from
each were selected randomly by lottery method (a total of
nine kebeles). The number of households to be included
from each kebele was allocated proportionally to the
population. Then, households to be included in the study
were selected by simple random sampling technique
(computer-based random number generator) using the
health extension workers’ family folder and registry as a

sampling frame. In Ethiopian health system, the lowest
health facility located near a community is called health
post. In this facility, the health extension workers provide
basic services such as immunisation, family planning, ante-
natal care, health education, nutritional supplements and
some level of treatment for different disease conditions.
To facilitate these, the health extension workers have a
family folder for each household (family) in their catch-
ment. Each of the family folders contains information
such as the address of the household, list of individuals in
that family and their age groups, and different household
characteristics (eg, type of latrine they have). The health
extension workers follow all the population in their
catchment based on the family folder and update any
vital events such as birth and death. Moreover, the health
extension workers have the overall list (registry) of the
population in their catchment area. The research team
used this list of individuals as a sampling frame to select
participants for the study. All the eligible individuals in
the selected households were included in the study. The
individuals who were critically ill and unable to respond
to the interview were excluded from the study.

Patient and public involvement
Neither patients nor the public were involved in the
development of this study.

Data collection procedures

A structured questionnaire which is adapted from the
WHO STEPS instrument was used to collect data (see
online supplemental file 1). The WHO STEPS question-
naire is a standard instrument for surveillance of NCDs
and their risk factors.'? Information on sociodemographic
characteristics, behavioural and medical-related ques-
tions, and physical and blood pressure measurements was
collected. The data collectors were eight trained clinical
nurses who were working in the study area and able to
speak local language.

Face-to-face interview was conducted at home level after
the interviewers explained the purpose of the study and
obtained the participant’s informed consent to participate
in the study. Eligible participants were declared unavail-
able if they were not found on three separate visits. After
completion of the face-to-face interview, all participants
were given appointment for physical and blood pressure
measurements to be taken at the nearest outreach sites
(health centres). All study instruments were translated
into local language (Amharic) by native speakers and
then back-translated to English by another person who
understood the language, for consistency. Instruments
used for measuring physical dimensions such as weight
scale and height measuring board were calibrated in a
daily basis and checked after each measurement. Daily
supervision was made in the field during data collection
by the investigators.

Two separate blood pressure measurements were
taken using digital blood pressure measuring apparatus
(Beurer BM 47 Upper Arm Blood Pressure Monitor). The
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right arm was used for this measurement. The displayed
reading of the systolic and diastolic blood pressure was
recorded. Participants took rest for 10 min between each
reading. The average of two blood pressure measure-
ments was taken. Height was measured by a sliding
metre and read in centimetres to the nearest 0.1 cm and
recorded. Weight was measured using a digital weighing
scale (UNICEF seca) and recorded in kilograms to the
nearest 0.1 kg.mo 19

Physical activity was measured using the WHO physical
activity questionnaire.19 The questionnaire assesses work-
related activity, walking, sport and recreational activity,
and time spent on sitting per day. Work-related activities
were categorised as work involving vigorous-intensity and
moderate-intensity activities. Work involving vigorous-
intensity activity was measured by asking the question,
‘Does your work involve vigorous-intensity activity that
causes large increases in breathing or heart rate (carrying
or lifting heavy loads, digging or construction work) for at
least 10 min continuously?” and work involving moderate-
intensity activity was measured by asking the question,
‘Does your work involve moderate-intensity activity that
causes small increases in breathing or heart rate such as
brisk walking (or carrying light loads) for at least 10 min
continuously?” Based on this, an adult person should do
at least 150 min of moderate-intensity work (aerobic phys-
ical activity) or 75min of vigorous-intensity work (aerobic
physical activity) or 60 min of combination of vigorous-
intensity and moderate-intensity work (aerobic physical
activity) per week. If the self-reported physical activity did
not fit with the WHO recommendation, participants were
categorised as physically inactive.'”

Operational definitions and measurement of variables
Hypertension status of participants was defined as systolic
blood pressure =140mm Hg and/or diastolic blood
pressure 290mm Hg in two separate measurements or
reported use of prescribed antihypertensive drugs for
raised blood pressure. Undiagnostic hypertension was
defined as systolic blood pressure 2140 mm Hg and/or
diastolic blood pressure 290 mm Hg, but the participants
being unaware of it prior to the study.7_10 1

Current smoking and current alcohol use was defined
as using tobacco products and alcohol within the
preceding month prior to the survey, respectively.7_10 Age
of the study participants was dichotomised during the
analysis as below and above the median age of the study
participants (35 years) based on the data of the study
(post hoc). The educational status of the study partici-
pants was categorised as illiterate, if they were unable to
write and read, and literate, if they were able to write and
read.

Weight divided by height squared (kg/m®) was used to
compute the body mass index (BMI). Then, BMI was cate-
gorised as normal, if it was <25 kg/mQ; overweight, if it was
from 25 kg/m2 to 29.9 kg/mQ; and obese, if it was 230 kg/
m® However, for the analysis, we categorised weight into

two groups as normal and abnormal BMI (merging the
overweight and obese group).”’

Data management and analysis

Data were checked, cleaned and entered into Epi data
V.3.1 software and then imported to SPSS V.20.0 soft-
ware for analysis. Incomplete and inconsistent data were
excluded from the analysis. Descriptive statistics were
used to summarise the data by frequency, percentage,
mean and SD. The prevalence of hypertension was
described using the proportion and 95% CI. Associations
between independent variables and hypertension were
analysed first using bivariate analysis ()~ test and binary
logistic regression) to identify factors eligible for multi-
variable analysis. Those variables with a value of p<0.25 in
the bivariate analysis were included in the multivariable
logistic regression analysis. The magnitude of the associ-
ation between independent and dependent variables was
measured using OR and 95% CI, and a value of p<0.05
was considered statistically significant. Multicollinearity
between variables was assessed using the multicollinearity
diagnostics (variance inflation factor and tolerance test).
The final multivariable binary logistic regression model
was found to be fit based on the finding of the Hosmer-
Lemeshow goodness-of-fit test.

RESULTS

Sociodemographic characteristics of the participants

A total of 627 participants’ data were analysed (response
rate of 98.9%). The majority of participants (58.5%)
were men, and the mean age of the participants was 36
(+11.6) years. The age of the study participants ranged
from 20 to 80 years. About two-thirds of the participants
were married (65.6%) and one-third was self-employed
(31.6%). Of all the participants approached, 95% indi-
cated that they had formal education and were able to
read and write (table 1).

Prevalence of hypertension

The mean systolic and diastolic blood pressure was 123.4
(£14.3) mm Hg and 75.3 (£9.3) mm Hg, respectively. The
overall prevalence of hypertension was found to be 17.2%
(95% CI: 14.5% to 19.9%), which was higher in men
(19.3%) than in women (14.2%). The majority of hyper-
tensive participants were found (29.6%) to be in the age
group of 45-54 years. Among all the hypertensive people
identified (n=108), a significant proportion (39.8%) were
not aware that they had raised blood pressure prior to the
study; thus, they were newly diagnosed. The majority of
participants who were aware that they were hypertensive
were taking dietary modifications (90.8%). Nearly half of
the participants (45.9%) were ever screened for raised
blood pressure; of them, 22.6% were informed that they
have raised blood pressure (table 2).

Factors associated with hypertension
In the bivariate analysis, older age 235 years, current
tobacco use, alcohol use, abnormal BMI and type of oil
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Table 1 Sociodemographic characteristics of study
participants in Hosanna town, southern Ethiopia, 2017
(n=627)

Frequency
Variable Category (%)
Sex Male 367 (58.5)
Female 260 (41.5)
Age <25 years 112 (17.9)
25-34 years 203 (32.4)
35-44 years 155 (24.7)
45-54 years 105 (16.7)
55-64 years 40 (6.4)
>65 years 12 (1.9)
Marital status Single 216 (34.4)
Married 411 (65.6)
Educational status llliterate 32 (5.1)
Literate 595 (94.9)
Occupation Government employed 181 (28.9)
NGO employed 38 (6.1)
Self-employed 198 (31.6)
Student 59 (9.5)
Housewife 87 (13.9)
Retired 21 (3.3)
Unemployed 43 (5.8)

NGO, non-governmental organisation.

commonly used were found to be significantly associated
with hypertension (table 3).

Overall, 4.6% of the participants indicated that they
were current smokers of tobacco products. Among the
current smokers, 38% were found to be hypertensive.

The proportion of current alcohol drinkers was 15.9%,
with majority of them being in the age category of 35-44
years. Among the current alcohol drinkers, 34% were
found to be hypertensive. One week prior to the survey,
about 20% and 9% of participants did not consume fruits
and vegetables, respectively. A quarter (25.9%) and 13%
of those who did not consume fruits and vegetables were
hypertensive, respectively.

A high proportion (87.5%) and more than one-third
(37%) of the participants commonly used saturated fats
(oils) and unspecified different types of fats (oils) for
meal preparation, respectively. Thirty percent of the
participants had more than two times meal outside of
their home. Nearly half (51.9%) of those who commonly
used saturated fats and unspecified different types of fats
for meal preparation were found to be hypertensive.

Regarding the participants’ physical activity, more than
three-fourths (83%) of the participants’ physical activity
did not meet the WHO recommendations. In addition,
9.4% of the participants spent more than 8 hours per day
sitting.

Table 2 Prevalence of hypertension among adult
population in Hosanna town, southern Ethiopia, 2017

Frequency (%) 95% CI

Variables

Overall hypertensive (n=627)

Yes 108 (17.2) 14.51t019.9
No 519 (82.8) 80.1t0 85.5
Hypertension in the age
groups
<25 years (n=112) 7 (6.3) 22to11.2
25-34 years (n=203) 18 (8.9) 4910 13.0
35-44 years (n=155) 28 (18.1) 12.0 to 24.1
45-54 years (n=105) 32 (30.5) 21.7 10 39.8
55-64 years (n=40) 15 (37.5) 22.0t0 52.8
>65 years (n=12) 8 (66.7) 62.9 to 82.6
Ever screened for raised
blood pressure by a
healthcare provider (n=627)
Yes 288 (45.9) 42.1t049.9
No 339 (54.1) 50.1 to 57.9
Told that they had raised
blood pressure (n=228)
Yes 65 (22.6) 17.8 t0 28.9
No 223 (77.4) 71.21t0 80.3
Measures taken to control
their raised blood pressure
(n=65)
Taking antihypertensive 30 (46.2) 32.81057.8
drugs
Dietary modifications 59 (90.8) 83.1t0 96.9
Weight loss measures 47 (72.3) 60.0 to 83.1
Doing regular exercise 21 (32.3) 20.3t042.2
Taking traditional 16 (24.6) 13.8t0 35.4

medication

The mean height and weight of the participants were
169 (+4.2) cm and 66.98 (+8.2) kg, respectively. The mean
BMI of the participants was 23.63 (+£3.4) kg/mQ, which
is 23.46kg/m® among men and 23.87kg/m® among
women. About a quarter of the participants (24.4%) were
with abnormal BMI (either overweight or obese). Nearly
half of those with abnormal BMI were hypertensive.

In further multivariable analysis after adjusting for
confounding variables (sex, age, smoking status and
alcohol drinking), hypertension was significantly asso-
ciated with age =35 years, current alcohol drinking,
commonly using saturated and unspecified types of oils,
and abnormal BMI. However, other variables such as sex,
smoking status, fruit and vegetable consumption, and
time spent on sitting were not significantly associated with
hypertension (table 4).

The odds of hypertension among participants aged
=35 years were four times higher compared with those of
younger ones (adjusted OR=3.97, 95% CI: 1.45 to 10.83).
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Table 3 Bivariate analysis showing factors associated with hypertension in Hosanna town, southern Ethiopia, 2017

Hypertension

Variables Yes No COR (95%Cl) P value
Sex

Male 71 (19.3%) 296 (79.7%) 1.5(0.9t0 2.2) 0.18

Female 37 (14.2%) 223 (75.8%) 1.0
Age

<35 years 25 (7.6%) 306 (92.4%) 1.0

>35 years 83 (28.0%) 213 (72.0%) 4.8((2.9t07.7) 0.007*
Current smoker

No 97 (16.2%) 501 (83.8%) 1.0

Yes 11 (37.9%) 18 (62.1%) 3.2(1.5t06.9) 0.71
Current alcohol drinker

No 11 (20.4%) 43 (79.6%) 1.0

Yes 21 (46.7%) 24 (53.3%) 3.4 (1.4 10 8.3) 0.03*
Did not consume fruit and/or vegetables in the last week

No 87 (16.1%) 454 (83.9%) 1.0

Yes 21 (24.4%) 65 (75.6%) 1.7 (0.9t0 2.9) 0.2
Type of oil used

Vegetable oils 3 (3.8%) 75 (96.2%) 1.0

Saturated fat 56 (17.7%) 261 (72.3%) 5.3 (1.6 to 17.6) 0.01*

Different types 49 (21.1%) 183 (78.9%) 6.7 (2.0 to 22.1) 0.004*
Physical activity

Did not meet WHO recommendation 92 (17.7%) 428 (72.3%) 1.2 (0.7 t0 2.2) 0.49

Met WHO recommendation 16 (14.9%) 91 (85.1%) 1.0
Time spent on sitting

<8hours 90 (15.9%) 477 (84.1%) 1.0

>8hours 18 (30.0%) 42 (70.0%) 2.3(1.3t04.2) 0.1
BMI category

Abnormal 49 (29.9%) 115(70.1%) 2.9 (1.9t0 4.6) 0.0001*

Normal 58 (12.5%) 405 (87.5%) 1.0

*Significantly associated in the bivariate binary logistic regression analysis and x2 test.

COR, crude OR.

Similarly, the odds of hypertension among currentalcohol
drinkers were three times higher compared with those
of non-drinkers (adjusted OR=2.9, 95% CI: 1.1 to 7.6).
Moreover, the odds of hypertension among participants
who commonly used saturated oil (adjusted OR=6.5,
95% CI: 1.5 to 17.5) and unspecified different types of
oils (adjusted OR=8.2, 95% CI: 1.9 to 25.1) for cooking
meals were higher compared with those who commonly
used vegetable oils for cooking meals. Furthermore, the
odds of hypertension among overweight/obese individ-
uals were three times higher compared with those with
normal weight (adjusted OR=2.7, 95% CI: 1.7 to 4.3).

DISCUSSION
The burden of hypertension and its associated cardiovas-
cular problems are increasing in developing countries

like Ethiopia.l >4 This study found out the overall prev-
alence of hypertension to be 17.2% in Hosanna town.
Nearly one in every five adults in Hosanna town had
hypertension. About 4 (40%) out of 10 people in the
town were not aware of that they were hypertensive prior
to the study. This finding of our study has a public health
implication and it should be considered as a major
public health problem of the community. Hypertension
is asymptomatic until complications arise and may cause
serious health problems which include sudden death due
to cardiac problems, if left unrecognised and untreated.
The high proportion of undiagnosed (unaware) hyper-
tension calls for different public health interventions
like providing hypertension screening programmes at
the community level 27

Dereje N, et al. BMJ Open 2020;10:€035823. doi:10.1136/bmjopen-2019-035823



Open access

3

Table 4 Multivariable logistic regression analysis showing factors associated with hypertension in Hosanna town, southern

Ethiopia, 2017 (n=627)

Hypertension

Variables Yes No COR (95% Cl) AOR (95% Cl) P value
Sex

Male 71 296 1.5(0.9t02.2) 0.5(0.2to 1.4) 0.18

Female 37 223 1.0 1.0
Age

<35 years 25 306 1.0 1.0

>35 years 83 213 4.8(29t07.7) 3.8(1.4t010.8) 0.007*
Current smoker

No 97 501 1.0 1.0

Yes 11 18 3.2(1.5t06.9) 0.8 (0.2 to 2.7) 0.71
Current alcohol drinker

No 11 43 1.0 1.0

Yes 21 24 3.4 (1.4 t0 8.3) 2.9(1.1t07.6) 0.03*
Did not consume fruit and/or vegetables in the last week

No 87 454 1.0 1.0

Yes 21 65 1.7 (0.9 t0 2.9) 1.5 (0.8 to 2.6) 0.2
Type of oil used

Vegetable oils 3 75 1.0 1.0

Saturated fat 56 261 54(16to17.6) 6.5(1.5t017.5) 0.01*

Different types 49 183 6.7 2.0to22.1) 8.2(1.9to25.1) 0.004*
Time spent on sitting

<8hours 90 477 1.0 1.0

>8hours 18 42 2.3(1.3t04.2) 1.7(0.91t0 3.2) 0.1
BMI categories

Abnormal 49 115 2.9(1.9to0 4.6) 2.7 (1.7t0 4.3) 0.0001*

Normal 58 405 1.0 1.0

*Significantly associated in the multivariablebinary logistic regression model.

AOR, adjusted OR; BMI, body mass index; COR, crude OR.

The prevalence of hypertension in this study is compa-
rable with the findings from other towns of Ethiopia such
as Hawassa (19.7%),° Mekelle (19.1%)° and the Ethiopian
national prevalence (15.8%).” However, the prevalence of
hypertension in this study is higher than that reported from
the studies conducted in other towns of Ethiopia such as
Jimma (13.2%) " and Sidama zone (9.9%).° Moreover, the
prevalence of hypertension in this study is higher than that
reported from the study in North West Tanzania (8.0%)**
and lower than that reported from the studies conducted
in an urban slum in Nairobi, Kenya (29.4%),% and rural
Limpopo province of South Africa (41.4%).*° The discrep-
ancy in the prevalence of hypertension is due to the differ-
ence in urban-rural settings of the studies, the age group
of the study participants and difference in the lifestyles of
the population in the study areas. Our study is based on
urban adult population aged =18 years, whereas the study
conducted in the urban slum in Nairobi, Kenya, included
individuals aged 35—64 years. The higher prevalence in the

rural Limpopo province of South Africa might be attributed
to their higher tobacco smoking and alcohol use.*®

This study revealed that hypertension is associated
with older age, alcohol drinking, utilisation of saturated
fats/oils or unspecified different types of fats/oils and
abnormal BMI. Similar to other studies, we found that
the prevalence of hypertension increased with age, which
might be due to changes that occur in the walls of blood
vessels as age increases.” ' ' 227 Similarly, consumption
of excessive saturated fat/oil is also associated with hyper-
tension. This is because the body will convert saturated
fats into cholesterol, which in turn will narrow the arteries
and raise resistance in the blood vessels, resulting in high
blood pressure.® Studies also identified that abnormal
BMI (obesity) is associated with hypertension.” !¢ % 272

This study used a community-based design, which allows
generalisation to the population of the town. Moreover,
the study included participants’ interview and physical
measurements using standard procedures, which allowed
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us to triangulate the study findings from different sources.
However, this study has limitations since it has used cross-
sectional study design and some of the variables were taken
for the study period only. For instance, nutrition-related
questions were assessed for 1 week preceding the survey and
might not represent the usual pattern of lifestyles and are
prone to recall bias.

CONCLUSIONS

In sum, the prevalence of hypertension in the town is
exceedingly high. Significant proportions (40%) of adults
were unaware that they had hypertension prior to the study.
This is also related to modifiable risk factors such as alcohol
drinking, saturated fat/oil consumption, overweight/
obesity and physical inactivity. Therefore, due consideration
should be given for prevention and control of hypertension
by designing health information provision systems on the
risk factors of hypertension and promotion of good health
practices. Particular attention should be given on the type
of oil that people should commonly consume. Moreover,
the health departments should facilitate blood pressure
screening programmes at community levels to identify and
treat undiagnosed hypertension.
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