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Abstract: Background: Population based survey study on hypertension risk factors among adults in Ethiopia are lacking.
The objective of this study was to assess hypertension risk factors (socio-demographic and behavioural) among adults aged 1564 years, at Gilgel gibe field research center, 2013. Methods: An analysis of population based cross-sectional survey data on
chronic non-communicable diseases was carried on, between March and May 15, 2013 at the Field Center. Four thousand &
fifty five individuals (hypertensive=303, non-hypertensive=3752) were involved for analysis. Principal investigator together
with data miner extracts the required data. Bivariate analysis of the association between the explanatory and outcome variable
were carried out and assessed using Odds ratio with 95% confidence interval; variables in a binary screening found at p-value
≤ 0.25 candidate, and then Multiple logistic regression analysis employed to find out significant socio-behavioural factors
associated with being hypertensive, employing Statistical Program for Social Science version 20.0. Result: Four thousand and
fifty five (90.7%) out of the planned sample engross in the analysis (hypertensive =7.5%; women 179 (4.4%; Nonhypertensive = 92.5%). And the age groups of 45-54 years were substantial number of suffering hypertension 67(7.8%).
Female, able to read and write only, alcohol binge women and vigorous recreational exercise were predictors of hypertension.
Men and urban residents were less likely to be hypertensive (Odd Ratio =0.74 and, 0.82, respectively). Current Khat chew was
highest among hypertensive (Odd Ratio =1.07(95%CI: 0.84-1.36). Reported risk factor: low fruit &/ or vegetable serve was the
highest both in normotensive (42%) & 43% in hypertensive, and total level of physical inactivity was the lowest among
hypertensive (1.7%), and current alcohol consumption 5.5% among normotensive. The results of bivariate analysis illustrated
female, alcohol binge women and vigorous exercise in leisure were statistically significant with Odd Ratio of (1.35, 6.12 and
2.03) times more likely hypertensive, respectively. Then multivariate analysis, denote the Odd Ratio value of being female was
1.32, able to read and write only 1.60, binge women 6.78 and vigorous recreational activity 2.61 times more likely to have the
disease, in the current study. Conclusion & Recommendation: Socio-behavioural risk factors for hypertension were common,
so provision of health education & setting up of and strength a surveillance system for hypertension and its risk factors and
further extended studies including biological risk factors; is necessary to reduce the burden of hypertension, in the survey
population.
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1. Introduction
All together chronic non-communicable diseases (CNCDs)
were considered a problem of affluent. The epidemiological
transition has resulted double burden of communicable
diseases & chronic non-communicable diseases; NCDs [1, 2,

9]. According to the dictionary of epidemiology, CNCDs
defined as, are non-infectious diseases, of long duration, and
chiefly includes cardiovascular diseases (CVDs), cancer,
diabetes mellitus (DM) & chronic respiratory diseases are

Science Journal of Public Health 2015; 3(2): 281-290

leading causes of death and disability, globally & in all WHO
regions [1, 2, 9]. CVDs a leading causes of NCDs deaths,
comprises hypertension / high blood pressure (HTN/HBP) as
chronic diseases (CDs) & proximate biological risk factors
for morbidity and mortality worldwide (48%) and >80% in
low middle income country (LMIC) and of 34 % NCDs
deaths, CVDs accounts 15% in Ethiopia [2, 6, 9].
HTN is a silent/ iceberg disease & it is defined as systolic
blood pressure (SBP) persistently ≥140 &/ or diastolic blood
pressure (DBP) ≥ 90 mmHg or taking anti-hypertensive drug
[3]. It is the leading risk factors for CVDs in all WHO
regions [3-5, 16, 49], united with other group of diseases it
accounts 82% of CVDs mortality associated to older age,
gender, smoking, alcohol consumption, unemployment, low
education level, insufficient physical activities, and risky
dietary habits [5, 16, 8]. The major identified risk factors for
HTN include demographic (sex, age and residence) and
Behavioural (tobacco use, alcoholism, khat chewing, low
fruit and/ or vegetable intake and physical inactivity) and
biological factors [8-9, 11, 19-20]. Studies have indicated
that these risk factors are widespread globally [20, 22]. On
the other hand it is shown that level of proximate
demographic factors: education, occupation and income
affect and further influence tobacco use, physical activity and
dietary habit [2, 11, 12]. Demographic factors: Age, gender
and residence were shown to be associated with HTN [7, 19,
36-38, 51] and Reported factors: smoking, khat chewing,
physical inactivity and low fruit and/ or vegetable intake [37,
45] in Ethiopia.
HTN can be prevented if the community gets appropriate
information, education and communication on possible risk
factors. Most of the risks are attributable to lifestyle and
behavioral patterns, and can be changed [11, 16, 20].
Therefore, determining the burden of risk factors for HTN in
the population would help to design and implement
promotive and preventive measures. In the developing world,
wide gap exists between the reality of health burden of HTN
and the response to it. If the emergence and prevention of
risk factors are left undirected, growth of the problem will
continue accelerating and worst [11-13, 20]. Therefore a
balance in prevention and control intervention between the
already prevalent infectious diseases and the rising burden of
HTN would be the best way forward [13, 14, 20].
In the last few years, life style of the Ethiopian population
is changing due to urbanization and demographic transition
[6, 10, 21, 24, 54]. As a result the burden of HTN could be on
the rise. In view of the above context and recognizing the
rareness of similar studies in the country, this study was
conducted to determine risk factors for HTN such as both in
proximate and contextual demographic factors and also
modifiable behavioural factor: smoking, alcoholism, physical
inactivity, suboptimal dietary habit, & Khat chewing in
community setting.

2. Methods
This population-based analysis of cross-sectional survey of
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risk factors for HTN was conducted between March and May,
2013 at Gilgel Gibe Field Research Center (GGFRC) of
Jimma University. This study was extension of the survey for
determination of magnitude of CNCDs and risk factors of
CNCDs for the community at GGFRC [23-24].
For this particular study, a population based cross-sectional
survey conducted on a random sample of 5,500 adults aged
15-64 years who are residents of the selected ten kebeles at
GGFRC was used, as a data source [23]. Individuals’ aged 15
to 64 years from both sexes, who were residents of the 10
kebeles under surveillance by the research center were
considered. The sample size was determined based on the
original survey [24] and the WHO STEPS guideline [16],
which has three steps for stepwise assessment of risk factors
for CNCDs. For the current study, Of 4,352 individuals who
took part for determination of HTN as risk factors for
CNCDs at Step I and Step II, 4,055 adults’ aged 15-64 years
were involved.
Data collection instruments for the initial survey adapted
from WHO Stepwise instrument. Stepwise approach to
surveillance (STEPs) is a sequential process for collecting data
on CNCDs and their risk factors. It starts with gathering key
information on risk factors with a questionnaire, then moves to
simple physical measurements and then to more complex
collection of blood samples for biochemical analysis. Step 1:
contained structured questionnaire composed of sociodemographic variables and questions for assessing behavioural
risk factors for CNCDs surveillance. Accompanying with
WHO STEPs approach & employing the initial survey as
baseline data: socio-demographic and behavioral variables
incur through questionnaire at step I were reviewed to find out
possible risk factor for HTN [16, 24].
Data collectors of the initial survey study had a minimum
of high school completion and competent in Amharic and
Oromifa languages. Fifteen interviewers, six physical
measurement recorders and three supervisors for CNCDs
survey were recruited. Face-to-face interview was conducted
after obtained the participant’s consent. Three BP readings
taken using the WHO recommended automatic BP check. For
this particular study, the PI and data miners/extractors
reviewed the baseline data, and then required data was
extracted, in accordance to WHO steps and the initial survey
[16, 24].
The initial survey Data were analyzed using SPSS for
Windows version 16.0 after double data entry using EpiData
version 2, Background of study participants was described
and prevalence, and also values for risk factors of CNCDs
were classified based on WHO STEPS manual
recommendations [23, 24], determined and presented in
tables. For the current particular study, baseline data were
reviewed; entered data were extracted from those who
participated to study HTN as risk factors for CNCDs, and
then the data exported into SPSS version 20 for analysis. The
PI computed the statistical analysis. The data were processed
by using both descriptive summary measures and analytical
statistical methods that is frequency distribution, cross
tabulation, summary measures (frequency and percentages).
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Bivariate analysis was computed to see the association
between the exposure and outcome variables and
independent variables had p-value ≤0.25 were candidate to
Multiple logistic regression (MLR), employed to find out
significant socio-behavioural factors associated with being
hypertensive, with Odds ratios (OR) at 95% confidence
intervals (CI) was calculated & statistical significance were
accepted at the 5% (P-value < 0.05), employing with SPSS
version 20.0. Risk factors for HTN were determined and
organized and presented in tables, graphs and plot form.
The values for risk factors were classified based on the
WHO STEPs manual recommendations & according to the
original survey research [16, 23, 24]. Incomplete, distorted
and inconsistent data were left out from the analysis. Ethical
clearance was obtained from Jimma University’s Research
and Publication Office, and from the dedicated experts for
the field research center; the principal investigator and data
extractors only accessing the data maintained confidentiality.
Detailed information on methods of the initial survey
unexceptionally described in the original articles [23, 24].

2118 (52.2%) female (female to male ratio of 1.09). Of
participated individuals 303 and 3752 were hypertensive and
non-hypertensive, respectively.

3. Operational Definitions

4.2. Distribution of Socio-Demographic Risk Factors for
HTN, in Survey Population, GGFRC

Adequate fruit and or vegetable intake: Daily consumption
of fruit and/ or vegetable at least five serving (400g=
5X80gm- a standard portion size is assumed to be 80g [9, 47].
Current Alcohol Drinker: Reported consumption of alcohol
30 days before the survey.
Behavioral Risk Factors: Risk factors including: smoking,
alcohol drinking, dietary habit, khat chewing and level of
physical activity
Current khat use: Reported consumption of khat at the
time of the survey.
Current smoking: Reported current smoking at the time of
the survey.
Hypertension: As mean SBP ≥140 and/ or DBP ≥90mmHg,
or history of anti-hypertensive treatment.
Low-level of total physical activity: Total physical activity
MET < 600 minutes/week.
Low Serving of Fruits and/ or vegetables: Serving of fruits
and/ or vegetables <5/day.
Modifiable Risk Factors: Those individuals can change to
improve health outcomes together with unhealthy diet,
physical inactivity, tobacco use, khat chewing and harmful
use of alcohol.
Non-modifiable Risk Factors: Characteristics that cannot
be changed by an individual / the environment include age
and sex.
Not-current alcohol drinker: Alcohol consumption 12
month before the survey excluding current drinker.
Past smoking: Reported earlier /previous history of
smoking, but quit at the time of the survey.

4. Results
Of the planned sample size of 4,469 adults 15-64 years of
age, 4,055 (91%) were involved with 1937 (47.8%) male and

4.1. Socio-Demographic Characteristics of Survey
Population
Out of total study participants who reported their
educational status, 3137 (77.4%; men= 49.6%, women =
50.4%) were unable to read and write. Of total survey
population who described about their occupation, just about
1741 (43%) were farmers. Nearly 75% of involved
individuals were from rural areas. Sex wise distribution
revealed 94 (2.23%) rural males and 142(3.5%) rural females
in hypertensive and 1352 (33.3%) rural males and
1451(35.8%) rural females in non-hypertensive. About
711(17.5%) were in the age group of 15-24 years, 904
(22.5%) between age of 35-44 years, and age group 25-34 &
45-54 years were close to 21.1 and 21%, respectively. The
participants were all over distributed evenly across in
residence.

Socio-demographic risk factors for HTN included in the
analysis were age, sex, residence, occupation, and
educational level. Accordingly, 124 (3.1%) male and 179
(4.4%) females (dominant cases) were hypertensive, but
3752(92.5%) were non-hypertensive. Likewise the
distribution of cases ranges from n= 55 (age range of ≤34
and >54 years) and n= 67(age group of ≥35 and ≤54 years).
Correspondingly 78 of males and 121 of female’s cases were
unable to read & write. In addition, 141 of hypertensive were
farmers. Dominant cases were rural in residential, 237
(78.2%).
4.3. Distribution of Behavioural Risk Factors for HTN, in
Survey Population, GGFRC
Reported risk factors for HTN included in the analysis
were cigarette smoking, alcohol drinking, dietary habit, khat
chewing and level of physical activity. And about, 303(7.5%)
were hypertensive. More than 5% male and 4.5% female
were smokers (hypertensive=22 and non-hypertensive= 363).
Also 226(6.0%) non-hypertensive and 20(6.6%) hypertensive
were past daily smokers. Alcohol consumption status of nonhypertensive=3752, and hypertensive=303) were 12.7% and
12.5%. Over and above 42% of the population; nonhypertensive (38.8%) & hypertensive (3.2%) ate < five
servings of fruit and/ or vegetables a day (0 serving (<1 /day)
=92.4 and 7.6%, 1-4 serving = 92.5 and 7.5%), respectively.
Low level of total physical activity was found in 561(15%)
and in 52(17.2%) of non-hypertensive and hypertensive
individuals, respectively. Concerning to khat chewing
1462(39%) and 123(40.6%) of normotensive and
counterparts were current chewer.
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5. Risk Factors for Hypertension
5.1. Socio-Demographic Risk Factors
Binary logistic regression was computed to assess the
association between socio-economic status and being
hypertensive. Age-specific distribution of hypertensive
depicted that the prevalence of HTN rises steeply with
increase in age. Maximum increase in the frequency of HTN
i.e. 90% is observed from age group 35-44 to ≥ 45-54 years.
Female individuals were 1.35 times more likely to be
hypertensive than male and statically significant. Those who
were age group of 45-54 were 1.02 times more likely to be
hypertensive than age group of 15-24 years. Concerning to
educational level: able to read and write only were 1.57 times
more likely to be hypertensive as compared to those unable
to read and write & statistically significant. Other risk sociodemographic factors were rural residence (OR=1.2(95%CI:
0.92-1.61), occupation: daily laborer, OR= 1.30 (95%CI=
0.70-2.42), unpaid employee 1.42(95%CI=0.42, 4.77) and
home maid (1 out of 25 was cases) with OR= 0.47(0.06-3.52).
5.2. Behavioural or Reported Risk Factors for HTN
Binary logistic regression was workout to describe the
association among reported risk factors & being hypertensive.
Individuals who were current smoker were 1.09 times more
likely to be hypertensive than non-smokers, similarly those
currently smoke (1-20 cigarettes per day) or light smokers
were 1.36 times more likely hypertensive as compared to the
non-user; however these were not statistically significant.
Whereas female drank ≥ 4 drinks during a single occasion
were 6.01(OR=6.12(95%CI: 4.12-9.20) times more likely
hypertensive (P-value ≤ 0.001). In addition, past daily
smokers were 1.10 times to be hypertensive as compared to
counterparts. Alcohol consumption of (1-6 times /week)
among not current drinker and current drinker were 1.20 and
1.01 times more likely being hypertensive, correspondingly.
Zero serving (<1 per day) of fruit and/ or vegetable was 1.80
times being hypertensive as compared to 1-4 serving per day
(OR=1.76).
Those who were participate in: vigorous recreational
exercise for at least 10minute were 2.03 times more likely to
develop HTN and significant, moderate recreational activity
1.43 times more likely and suggestively significant (P-value
=0.078). However, total level of physical activity showed that
those who were physically inactive (low) were 1.19 times
more likely hypertensive and moderately active (OR=1.18).
People who were ever and currently chew khat were 1.067
and 1.07 times more likely to be hypertensive compare to
counter parts, in turn, on the other hand insignificant
(P>0.05).
5.3. Multivariate Analysis for Factors Independently
Associated with HTN
For multivariate logistic regression 23 variables include:
socio-demographic characteristics and behavioural condition
have p-value of ≤0.25 were candidate. And then gender:
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female (OR=1.32), educational level(able to read and write
only, OR=1.60), alcohol use (binge women, OR=6.78) &
participated in vigorous recreational activity (OR=2.61) were
predictors.

6. Discussion
Risk factors distribution assessment is essential for
prevention and control of CVDs, a major CNCDs holding
HTN as single risk factors. This study focused on finding out
socio-behavioral risk factors for HTN. However,
underreporting of behavioural risk factors for HTN could
have happened due to issues of sensitivity and self-reported
data (social desirability bias). This survey data analysis is the
first of its kind in the survey population of finding out risk
factors for HTN in a community setting, in particular. Of
4,469 planed sample 4,055(91%) were included in the
analysis. Slight difference in sex, age and residence based
distribution of hypertensive cases perhaps affected the true
distribution of the risk factors among those individuals and
results should be interpreted with cautions.
The broad mechanisms involved in the development of
HTN include biological and reported risk factors [2, 6, 2526]. By proxy HTN considered as single leading cause for
CNCDs, particularly for CVDs, but in LMIC data on factors
associated with it still scarce [7, 9, 35]. Of total of 4,055
individuals included in the analysis, 7.5 % (reported=2.5%
and observed= 5%) were hypertensive (largely rural females)
which is close to the number of cases in the initial survey [23,
24]. Like other CDs, HTN is highly driven by sociodemographic and behavioural related risk factors [5, 11-14,
16, 36].
Socio-demographic risk factors: Social determinants
should not only juxtapose with traditional risk factors acting
disease together. Taking a dynamic perspective on these
social determinants of health, and in particular viewing them
in a biological and epidemiological context, emphasizes the
fact that intervention as early in life as possible is desirable in
order to prevent hypertensive disease. In the current study
SES included in the analysis were age, sex, educational level,
residence and occupation.
Sex: Many reports, and review articles described HTN is
highly distributed in LMIC & people are affected at much
younger ages (mainly in men than women) in developing
than developed countries [2, 5, 22]. Of total non-hypertensive
and hypertensive, 1939(51.7%) and 179(59.1%) were
females, moreover 6.4% and 8.5% were hypertensive males
and females, respectively. All around female was found to be
significance both in bivariate and in multivariate analysis.
And females were 1.32 times more likely to be hypertensive,
and was predictors, this finding is consistent with findings
reported by the side of [30, 33] and other reports where HTN
mainly affected females at advanced age than males (suffer
before middle and at young age, but disagree with the study
done at [29, 36, 44] and across in three population in Africa
and Asia (Ethiopia, Vietnam and Indonesia) [22].
Age: Studies agree with the fact that HTN increased with
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age, due to vascular change and atherosclerosis. In the
current finding age wise distribution of hypertensive was
increase from age 25-34(6.9%), followed by age group of 3544 years (7.4%), and then 45-54 (7.8%) were more likely
hypertensive as compared to age 15-24 having an OR (0.88,
0.96, 1.02), but the result is not unexpected in light of a study
done on [36], as age increase there were high odds among
males, but females. In contrast to the current result, in all
(Ethiopia, Vietnam and Indonesia) except Hawaii [49] studies
age was significantly associated with HTN, possibly may be
difference in age group of various study, in most studies age
distribution range from 15-100 years. The result implied as
compared to developed country, aged women(above middle
and at old age) affected more than men(mainly suffer at
young) in developing country [2, 5, 22], suggested that widen
age range may be help to distinguish the disagreement/
significant change.
Residence: Urbanization and globalization leads to an age
old disease. The urban to rural gradient in HTN is wider in
some countries than others. However, the gap between
wealthier and poorer countries, as well as urban and rural
populations is narrowing rapidly. The prevalence of HTN in
urban and rural populations is comparable. Thus, the public
health importance of HTN is apparent in both urban and rural
populations in Africa including Ethiopia [7, 22]. HTN was
more likely in rural than urban 7.8% (OR=1.2), this is
possibly due to the highest distribution of socio-behavioural
risk factors in rural areas, but statistically insignificant, and
consistent finding with study conducted at [7, 19] as well
study across in three population of Africa and Asia, but slight
difference among urban residents of Ethiopia (OR=1.02) [7,
22]. Difference in risk factors in various studies observed
may be because of variation in gender wise distribution, and
geographical differences, many conducted at urban residents,
implied that risk factors and risks are across in residence, and
consider both in and semi-residence is important for
screening and prevention. .
Education: Higher level of education is associated with
greater awareness regarding health and diseases. Multiple
reports and studies [2, 7, 20, 49] have shown that education
significantly reduces the prevalence of illness (educated were
less to be risk than less educated or uneducated). Some
studies find that education level is inversely associated with
HTN, resemble as a study conducted on Punjabi females;
literates are more hypertensive than illiterates [30] while
others suggest that there is a direct proportion between them.
The present sample is in conformity with the latter studies in
India; where less educated and uneducated were more likely
hypertensive than educated. The result of the current study
exhibited also the theoretical aspect, most hypertensive cases
were unable to read and write 199(7.0%). The finding
revealed hypertensive case were decrease as their educational
level increase namely from 10.6% to 8.1% and then 5.5%,
OR (1.57, 1.17, 0.77) from able to read and write followed by
1-4 grade, and finally those attend >5 grade, respectively.
Participants able to read and write only were 1.60 times more
likely to be hypertensive than those unable to read and write

and statistically significant while in contrast with a study
done in eastern Uganda, and India whereas attended tertiary
educations and educated were more hypertensive [30, 34], on
the other hand there were no significant difference among
three population in Africa and Asia [22].
Occupation: With modernization and changing
demographic also known as SES profile of the population,
HTN are assuming an increasing importance. In the current
study the odds of being hypertensive among government
employee, merchant, daily laborer and unpaid worker were
markedly increase OR (1.10, 1.16, 1.30, and 1.42) times
more likely hypertensive as compared to farmers,
respectively, possibly due to stress, and lack of incentive, but
statistically insignificant, may be due to scattered of case
across factors, and conflicts with study reported at Turkish
[29].
Behavioural risk factors: HTN is highly driven by
reported risk factors. During the initial population based
survey, the distribution of these factors were (95%), current
khat chew and alcohol use was the highest and lowest (38.6%
and 7.1%), in rural men (67.3%) and rural women (2.0%),
definitely [23, 24]. Nonetheless, in the current study; low
serving of fruit and/ or vegetable was highest in the survey
population, both in normotensive (38.8%) and in
hypertensive (3.2%). However, alcohol use before 30 days of
the survey was the lowest in normotensive and hypertensive
groups (5.1% and 0.004%), yet 5.3% within hypertensive
individuals.
Current tobacco smoking: The use or misuse of addictive
substances, such as cigarettes, is increasingly prevalent in
Ethiopia. In the current study 31(10%) and 354(9.4%) were
current smoking as compared hypertensive with
normotensive, highest both in rural 26(8.6%) and 265(7.1%),
and among rural men 14(4.6%) and rural female135 (3.6%),
respectively. In addition, current smoking ranks as the second
behavioural risk factors among hypertensive and highly
distributed as compared to normotensive. Smokers were 1.09
times more likely to have the condition, so far no
significance was found, the same finding was met in the
study of Saudi Arabia [50]. The distribution is comparable
study conducted in Ethiopia [22, 37].
Alcohol Consumption: The relationship between HTN and
alcohol drink is unclear, but many reports and studies [43, 44,
53] suggested among drinkers; not binge drinkers there
appears to be J/or U shaped relation, and heavy use was
associated with HTN. And among young women who use
light to moderate alcohol reduce the risk of developing
hypertensive CDs and show J relationship. The finding
revealed alcohol consumption was higher for rural than urban
and among females than men population and 16(5.3%) and
207(5.5%) were current alcohol use, highest both in rural
14(4.6%) and 161(4.3%), and among rural women 9(3%) and
83 (2.2%), amongst hypertensive and normotensive,
separately. Similarly, number of days drinking alcohol and
duration has high odds to have the disease as compared to
abstainers OR (1.40, 1.01), congruently. This finding is
consistent with the study conduct at Addis Ababa [22].
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Though, binge women were 6.12 and 6.78 times more likely
to have the condition as compared to non-binge both in biand multivariate analysis and statistically significant,
consistent with the study conducted at [53], where binge men
was less likely (OR=0.074) [22, 43, 48] or women were 13
times being hypertensive. Suggested that abstainers are at
risk as compared to light to moderate user, and conversely
heavy drank lead to adverse effect (HTN).
Fruit and/ or vegetable intake: It is widely accepted that
fruit and/ or vegetable are important component of healthy
diet and that their consumption could help prevent a wide
range of CVDs including hypertensive CDs and WHO aim to
promote an increases in consumption of it. More than 42% of
the survey population consume fruits and/ or vegetables
below adequate level (< five servings/day), is lower than
WHO, 2003 report [54]. One possible reason contributing for
such a difference could be the fact that coverage of the
survey population. Low fruit and/ or vegetable consumption
is an important risk factor for CDs, but for many (mainly
developing) countries, no prevalence data have ever been
published. As compared hypertensive with normotensive,
130(43%) and 1574(42%) were serving <5, highest both in
rural 99(32.7%) and 1159(30.9%), and among rural men
91(30%) and rural women 835 (22.3%), consistently [36, 44].
Physical activity: Participate at work, recreational or
leisure’s reduced the burden of hypertensive CDs,
particularly among young men and above middle aged (older
women) since the occurrence of HTN varies across gender. In
the current study 5(1.7%) and 561(15%) were physically
inactive, highest both in rural 44(14.5%) and 376(10%), and
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among rural women 28(9%) and rural men 192 (5.1%),
compared hypertensive to normotensive, correspondingly.
Concerning to the total level of physical activity, the odds of
being hypertensive was increased from moderately active to
those physically inactive (OR=1.187 and 1.191), respectively.
However, it was not found to be significance, but as
compared those participated in vigorous leisure for at least
10minute were 2.61 times more likely to develop the
condition, and significant. The possible reason for this strong
association may be that, in women the possible preventive
effect of leisure physical activity occurs in later life (older
age) as a result of later appearance of HTN in women, since
majority of case were women found at middle age), the
opposite is true in case of men [36, 41, 42, 44]and consistent
finding with a study done among Turkish adults: Trabzon and
Saudi Arabia[29, 41], contrasted with what Goma reported at
Zambia [36].
Khat chewing: Is the most important highly distributed
reported factors in the population (39.1%), but as compared
those hypertensive and normotensive users, in the current
study 123(40.6%) and 1462(39%) were current khat chew,
highest both in rural 94(31%) and 1095(29.2%), and among
rural men 52(17.2%) and rural female 552 (14.7%),
congruently. Besides of the above reported risk factors those
who use khat (past daily and current chew), the odd of
developing the condition was 1.70, conversely no significant
difference. The finding was consistent with the study
conducted at [22, 37, 38, 45], however conflict with study
conducted at Saudi Arabia as khat user were more likely
hypertensive and depicted a significance difference [50].

Table 1. Bivariate logistic regression for socio-demographic risk factors associated with HTN, GGFRC, 2013.
Socio-demographic characteristics
Sex

Age in years

Residence

Educational Level

Occupation

Male
Female
15-24
25-34
35-44
45-54
55-64
Urban
Rural
Unable R&W1
Able to R&W only
1-4 grade
5-8 grade
≥9 grade
Farmer
Gov't employee
Merchant
Daily laborer
Unpaid
Student
Housewife
Pensioner
Unemployed
Other

1 R & W- Read and Write only

Hypertensive
No
124
179
55
59
67
67
55
66
237
199
64
21
12
7
141
11
17
12
3
13
47
4
2
52

%
6.4
8.5
7.7
6.9
7.4
7.8
7.5
6.5
7.8
7.0
10.6
8.1
5.5
5.6
8.1
9.2
8.8
10.3
11.1
5.9
6.6
7.8
3.0
7.0

Non-hypertensive
No
%
1813
93.6
1939
91.5
656
92.3
798
93.1
837
92.6
787
92.2
674
92.5
949
93.5
2803
92.2
2646
93.0
541
89.4
239
91.9
208
94.5
118
94.4
1600
91.9
108
90.8
176
91.2
105
89.7
24
88.9
208
94.1
665
93.4
47
92.2
65
97.0
695
93.0

Crude
OR (CI: 95%)
1.00
1.35(1.06-1.71)
1.00
0.88(0.60-1.29)
0.96(0.66-1.38)
1.02(0.70-1.47)
0.97(0.66-1.44)
1.00
1.2(0.92-1.61)
1.00
1.57(1.17-2.12)
1.17(0.73-1.87)
0.77(0.42-1.40)
0.79(0.36-1.71)
1.00
1.16(0.61-2.20
1.10(0.65-1.86)
1.30(0.70-2.42)
1.42(0.42-4.77)
0.71(0.40-1.28)
0.80(0.57-1.13)
1.0(0.34-2.72)
0.35(0.09-1.44)
0.85(0.61-1.20)
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Table 2. Bivariate logistic regression for behavioural –related factors associated with HTN in adults, GGFRC, 2013.
Behavioural Risk Factors
Current smoker
Current daily smokers
Cigarette consumed/day
Past daily smoker
Drink alcohol in the last 12 months
Freq. of drinking alcohol in the last
12 month.
Drink alcohol in the last 30 days
Alcohol consumption status
Alcohol Binge women
Fruit and or vegetable /serving
Fruit & or vegetable serving/ day
VWE2
MWE3
Walking/cycling/
VRE4
MRE5
TLPA6(MET-Minute/week)
Past khat chew
Current khat chew

No
Yes
No
Yes
Non-smoker
Light smoker
No
Yes
No
Yes
Abstainer
1-6 times a week
1-3 days/mos.
No
Yes
Abstainer
Ever drinker
<4 drinks
≥ drinks occasion
Low serving <5
Adequate
0, serving<1
1-4 serving
≥5 serving
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
High: (≥1500)
Moderate: (600 -1499)
Low: (<600)
No
Yes
No
Yes

Hypertensive
No
%
272
7.4
31
8.1
278
7.5
25
7.2
252
6.7
27
8.9
283
7.4
20
8.1
282
7.5
21
7.3
281
7.4
11
8.7
11
10.0
286
7.5
17
7.5
284
7.5
19
6.6
264
6.7
39
30.7
130
7.3
173
10.2
130
7.6
169
7.5
4
4.4
161
7.1
142
8.0
78
7.4
225
7.5
18
6.5
285
7.5
269
7.1
34
13.4
273
7.3
30
10.1
234
7.2
17
8.5
52
8.5
172
7.3
131
7.7
180
7.3
123
40.6

Non-hypertensive
No
%
3398
92.6
354
91.9
3431
92.5
321
92.8
3500
93.3
279
91.1
3526
92.6
226
91.9
3486
92.5
266
92.7
3537
92.6
116
91.3
99
90.0
3543
92.5
209
92.5
3484
92.5
268
93.4
3664
93.3
88
69.3
1574
92.7
2178
89.8
1574
92.4
2091
92.5
87
95.6
2109
92.9
1643
92.0
975
92.6
2777
92.5
261
93.5
3491
92.5
3532
92.9
220
86.6
3484
92.7
268
89.9
3007
92.8
184
91.5
561
91.5
2189
92.7
1563
92.3
2290
92.7
1462
39.0

Crude
OR (CI: 95%)
1.00
1.09(0.74-1.61)
1.00
0.96(0.63-1.47)
1.00
1.36(0.90-2.06)
1.00
1.10(0.69-1.77)
1.00
0.98(0.62-1.55)
1.00
1.40(0.64-2.24)
1.20(0.74-2.64)
1.00
1.01(0.61-1.68)
1.00
0.87(0.54-1.41)
1.00
6.12(4.12-9.20)
1.04(0.82-1.32)
1.00
1.80(0.65-4.97)
1.76(0.64-4.85)
1.00
0.88(0.70-1.12)
1.00
0.99(.76-1.29)
1.00
0.85(0.52-1.38)
1.00
1.00
2.03(1.39-2.97)
1.00
1.43(0.96-2.13)
1.00
1.19(0.71-1.99)
1.191(0.87-1.63)
1.00
1.07(0.84-1.35)
1.00
1.07(0.84-1.36)

Table 3. Multivariate logistic regression for socio-behavioural factors associated with HTN, GGFRC, 2013.
Predictor Variables
Sex
Residence
Educational Level
Cigarette consumed/day
Alcohol
Binge women
Physical activity

Male
Female
Urban
Rural
Able to read and write only
Other
Non-smoker
Light(1-20 cigarette/day)
< 4 drinks in single occasion
≥4 drinks in single occasion
Vigorous recreational activity
No

2 VWE=Vigorous work exercise
3 MWE=Moderate ’’ ’’
4 VRE=Vigorous recreational exercise
5 MRE=Moderate ’’ ’’
6 TLPA=Total level of physical activity(MET=Metabolic equivalent)

Hypertensive No (%)
124(6.4)
179(8.5)
66(6.5)
237(7.8)
64(10.6)
239(6.9)
276(7.3)
27(9.7)
264(6.7)
39(30.7)
34(13.4)
269(7.1)

Non-hypertensive No (%)
1813(93.6)
1939(91.5)
949(93.5)
2803(92.2)
541(89.4)
3211(93.1)
3500(92.7)
252(90.3)
3664(93.3)
88(69.3)
220(86.6)
3532(92.9)

Adjusted OR(95% CI)
1.00
1.32(1.04-1.68)
1.00
1.17(0.88-1.57)
1.60(1.19-2.15)
1.00
1.47(0.96-2.25)
1.00
1.00
6.78(4.53-10.16)
2.61(1.47-4.63)
1.00
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places educating people on HTN, the importance of
screening for HTN and the association between HTN
with risk factors.
Set up and strengthening a surveillance system for risk
factors of HTN which will be used to monitor and
evaluate health education and promotion activities.
Expand Information on risk factors; this may serve as a
system to monitor the prevalence of HTN and risk
factors and used to evaluate interventions put in place.

7. Conclusion and Recommendation
7.1. Conclusion
In conclusion the distribution of risk factors for CNCDs is
considerably high in the study population. Among
hypertensive and normotensive the highest and lowest
reported risk factors were khat chew (40.6%) and low fruit
and/ or vegetable serve (7.3%) and among counter parts low
fruit and/ or vegetable serve (92.7%) and khat chew (39%).
In terms of residence alcohol consumption, low dietary
intake of fruits and/ or vegetables, and low level of physical
activity, smoking and khat chew habits were more common
in rural area, among hypertensive women in the first three
and among men in the last two behavioural factors,
congruently.
These findings are crucial for evidence based decision
making. It will help policy makers for planning of preventive
and control measures of these modifiable risk factors. This
study will also give baseline information that will enable
researchers to conduct an extended inclusion of biological
and biochemical risk factors and follow-up studies. There
were associations between socio-demographic factors (being
female and low education level) along with behavioural
factors: binge alcohol use, and vigorous leisure recreational
activity for at least 10 minute), in the survey population,
GGFRC, Jimma zone. And there was no an association
between fruit and/ or vegetable serving, and total level of
physical activity with HTN. In spite of this, low fruit &/ or
vegetable serve, was common, followed by khat chew, then
physical inactivity, go along with tobacco smoking and lastly
alcohol use. In addition, to the assessed, involving other
biophysical and chemical risk factors will be helped in
understand significance difference with the risk.
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