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ABSTRACT

BACKGROUND: The burden of chronic non-communicable diseases is on the rise in middle and low
income countries on top of the existing infectious diseases. Moreover, the distributions of the specific risk
factors are not systematically identified in those countries hampering the designing of appropriate
preventive and control strategies. The objective of this component of the study was to describe the
distribution of risk factors for chronic non-communicable diseases.

METHODS: The cross sectional study was conducted from September 2008 to January 2009 at Gilgel
Gibe Field Research Center of Jimma University. Data were collected using WHO steps instruments
translated into the local languages. Individuals for the study were selected by stratified random
sampling for interviewing, physical examination and biochemical tests from the study base. Data were
analyzed using SPSS for Windows version 16.0 and STATA 11.

RESULTS: The distribution of the various categories of risk factors is identified. Among the
behavioral risk factors, the prevalence of smoking is 9.3%, alcohol consumption 7.3%, consumption of
fruits and vegetables below adequate level 27.0%, low level physical activity (16.9%) and khat chewing
(38.6%). The prevalence of physical risk factors is 9.3% for hypertension, 2.6% for overweight and
33.3% central obesity. The prevalence of metabolic disorders is 10.7% for high total cholesterol and
7.7% for raised triglyceride. Overall, 80.0% of the population had at least one of the risk factors.
CONCLUSION: The magnitude of risk factors for chronic non-communicable diseases is considerably
high in the study population. Appropriate preventive measure and should be designed to prevent and
control these risk factors.
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INTRODUCTION

Chronic non-communicable diseases (CNCDs)
such as cardiovascular diseases, cancer, chronic
respiratory disease, mental illnesses and diabetes
are leading causes of death and disability
worldwide (1-3). The major identified risk factors
for most CNCDs include tobacco use, alcoholism,

high blood pressure, high blood glucose, serum
lipid abnormalities, obesity, low fruit and
vegetable intake, physical inactivity and biological
factors (4, 5). Studies have indicated that these
risk factors are widespread globally (5). On the
other hand it is shown that level of education,
occupation and income affect tobacco use,
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physical activity and dietary habit which further
influence Body Mass Index (BMI), blood
pressure, and cholesterol level (2). Khat chewing
was shown to be associated with mental disorders,
increased blood pressure, palpitation (6-8) and
myocardial infarction (9,10) in Ethiopia.

CNCDs 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 (2, 4). Therefore,
determining the burden of risk factors for CNCDs
in the population would help to design and
implement promotive and preventive measures. In
the developing world, wide gap exists between the
reality of the chronic disease burden and the
response to it. If the emergence and prevention of
risk factors are left undirected, growth of the
problem will continue accelerating (11-12).
Therefore a balance in prevention and control
intervention between the already prevalent
infectious diseases and the rising burden of
CNCDs would be the best way forward (3, 11).

In the last few years, life style of the
Ethiopian population is changing due to
urbanization and demographic transition (13, 14).
As a result the burden of CNCDs could be on the
rise. In view of the above context and
recognizing the paucity of similar studies in the
country, this study was conducted to determine
the prevalence of known risk factors for CNCDs
such as smoking, alcoholism, physical inactivity,
suboptimal dietary habit, Khat chewing as well as
metabolic disorders in community setting.

SUBJECTS, MATERIALS AND METHODS

This population-based cross-sectional survey of
risk factors for CNCDs was conducted from
September 2008 to January 2009 at Gilgel Gibe
Field Research Center (GGFRC) of Jimma
University. This study was part of the survey for
determination of magnitude of CNCDs, risk
factors of CNCDs and biochemical,
immunological and  hematological  value
determination for the community at GGFRC.
Individuals’ aged 15 to 64 years from both
sexes, who were residents of the 10 kebeles under
surveillance by the research center were studied.
The sample size was determined based on the
WHO STEPS guideline (15), which has three

steps for stepwise assessment of risk factors for
CNCDs. Step one, two and three were used to
assess the risk factors through interviewing,
physical measurement and biochemical tests,
respectively. The population was stratified by sex,
age (15-24 years, 25-34 years, 35-44 years, 45-54
years and 55-64 years) and residential area (urban
and rural) and such stratification was considered
in the sample size calculation so as to be able to
make analysis by those variables. For step one
(interview) and two (physical measurement), 250
individuals from each sex and each age stratum
were taken giving a sample size of 2500.
However, due to further stratification by
residential area, the sample size was doubled to
5,000. Taking 10% non-response rate, the total
sample size became 5,500. The sample was
allotted to each age, sex and residential area
stratum proportional to its size. Individual study
participants were then selected from each stratum
by stratified random sampling.

For step three (biochemical testing), 60%
(3,300) of the sampled individuals for step one
and two were selected by simple random sampling
and included for blood sample collection as per
WHO STEPS manual recommendation.

Data collection instruments for the study
were adapted from WHO STEPS instruments and
translated to local languages (Amharic and Afan
Oromo). The instruments were structured and
contained questionnaire for Step one and
recording formats for Step two and Step three.
The questionnaire for Step 1 comprised questions
about socioeconomic and demographic variables
and questions for assessing behavioral risk factors
for CNCDs including cigarette smoking, alcohol
drinking, dietary habit, khat chewing, and level of
physical activity. The recording formats were
used to record physical measurement values of
Step 2 such as blood pressure (BP), pulse rate,
weight, height, waist and hip circumference; and
values for biochemical markers of Step 3 such as
fasting blood sugar level, total blood cholesterol
level and blood triglycerides level (15).

Fifteen interviewers, Six physical
measurement recorders and three supervisors who
completed at least high school and competent in
local languages were recruited and trained on how
to obtain consent, use equipments and how to
perform and record the physical measurements.
Two nurses and two laboratory technicians were
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recruited and trained to collect blood sample,
determine blood sugar level, and transport blood
sample. The blood sample was transported in
icepack and stored in freezers until analyzed. Six
trained laboratory technicians performed the
laboratory analysis at Jimma University within 12
hours of blood sample collection.

Pre-test was conducted on the interview and
measurement sections of the study instrument.
After the pre-test, data collectors, supervisors and
investigators discussed on experiences and
identified gaps.  Standardized  measuring
instruments were used for physical measurements
and standard laboratory equipments and
procedures were used to determine biomarkers.
Daily supervision of the data collection was
made. Detailed information on methods
particularly ~ sampling procedures, physical
measurement and blood sample collection and
processing methods are described in articles 1, 3
and 4 of this special issue.

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 of risk
factors of CNCDs were determined and presented
in tables. The values for risk factors were
classified based on the WHO STEPS manual
recommendations. Accordingly, low serving of
fruits and vegetables was defined as less than five
serving of fruits and vegetables per day; low level

of physical activity as less than 600MET (16);
hypertension as systolic blood pressure
140mmHg or above and/or diastolic blood
pressure 90mmHg or above; overweight as BMI
25Kg/m? or higher, central obesity as Waist to
Hip Ratio (WHR) greater than one for men and
greater than 0.85 for women; high cholesterol as
blood cholesterol level 5.22mmol/L or more; and
raised triglyceride as blood triglyceride level
2.26mmol/L or more (15).

Ethical clearance was obtained from Jimma
University’s Research and Publication Office, and
signed informed consent was obtained from study
participants ~ before interview, physical
measurements and blood sample collection.

Detailed information on methods particularly
sampling procedures, physical measurement and
blood sample collection and processing methods
are also described in the other articles in this
issue.

RESULTS

The overall response rate for the interview,
physical measurement and biochemical testing
was 81.3%, 64.7% and 55.5%, respectively.
Seventy five percent of the interviewed, 81.8% of
those physically measured and 91.9% of whose
blood sample processed were from rural setting.
Fifty three percent of the

Table 1: Prevalence of behavioral risk factors for CNCDs, GGFRC, Sept.2008-Jan. 2009.

Urban Rural Total
Risk factors Men Women Men Women Men Women Total
Ne(%) Ne(%) Ne(%) Ne(%) Ne(%) Ne(%) Ne(%)
Current smoker
n 489 593 1604 1674 2093 2267 4360
Yes 53(10.8) 4(0.7) 331(21.6) 18(1.1) 384 (18.3) 22 (1.0) 406 (9.3)
Alcohol consumption
n 487 591 1602 1672 2089 2263 4352
Yes 115 (23.6) 96 (16.2) 62(3.9) 34 (2.0) 177(8.5) 130(5.7)  307(7.1)
Fruits and vegetables
n 454 557 1544 1590 1998 2147 4145
Yes (< 5 servings/d) 115(25.3)  156(28.0) 399 (25.8) 449(28.2) 514(25.7) 605(28.2) 1119(27.0)
Low level of physical
activity (MET- minute/wk)
n 471 573 1573 1649 2044 2222 4266
Yes (< 600 MET) 71 (15.1) 142(24.8) 147(9.3) 362(22.0) 218(10.7) 504(22.7) 722(16.9)
Khat chewing
n 489 593 1598 1673 2087 2266 4353
Yes 244 (49.9) 80(13.5) 1075(67.3) 281(16.8) 1319(63.2) 361(15.9) 1680(38.6)
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interviewed, 52.2% of those physically measured
and 50.6% of whose blood sample processed were
female. The socio-demographic characteristics of
the study population are described in articles 1 of
this special issue while for the physical
measurement and biochemical testing are
described in article 3, 4, and 5 of this special
issues.

Behavioral risk factors for CNCDs assessed
through interview were cigarette smoking, alcohol
drinking, dietary habit, khat chewing, and level of
physical activity. Accordingly, 9.3% of the
respondents were smoking cigarette (all kinds) at
the time of the study; more than eighteen percent
males were smokers, and 10.6% were from rural
and 5.3% form urban areas. Current alcohol
consumption at the time of study was 7.1% which
was higher among men (8.7%) than women
(5.7%) and among urban (19.6%) than rural
(2.9%) residents. Twenty seven percent of the
study population ate less than five servings of fruit
and vegetables a day. The proportion of those who
consumed less than five serving ranged from
25.3% in urban men to 28.2% in rural women.
Low level of physical activity was found in 722
(16.9%) of the population which peaked among
urban women (24.8%). Current Khat chewing was
reported by 1680(38.6%) of the population. The
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prevalence of chewing was higher for men
reaching up to 49.9% among urban men (Table 1).

Physical measurements performed to assess
risk factors were measurement of blood pressure
level, weight, height, waist circumference and hip
circumference. Three hundred (9.3%) of the study
participants had raised blood pressure. The
prevalence of raised blood pressure was higher
among men than women and urban than rural area,
with highest prevalence among urban men
(20.8%) (Fig 1).
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Figure 1. Prevalence of hypertension rates by sex
and place of residence, GGFRC, Sept 2008-Jan
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Figure 2. Pattern of high systolic blood pressure rates by age group and sex, GGFRC, Sept 2008-Jan 2009.

In both sexes, the magnitude of raised systolic and
diastolic blood pressure increased with age (Fig 2
and 3). Eighty three (2.6%) (1.5% men and 3.5%
women) of the study subjects had BMI > 25
kg/m® Overweight was more prevalent in urban

than rural area. According to waist hip
circumference ratio (WHC), the overall prevalence
of central obesity was 33.3%. More than six
percent males and 59.4% women had central
obesity.
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Figure 3. Pattern of high diastolic blood pressure rates by age group and sex, GGFRC, Sept 2008-Jan 2009.

The highest prevalence of central obesity was
found among urban women (60.6%) (Table 2).
Body mass index increased with age (Fig 4),
however, there was no significant change of the
WHR with age (Fig 5).

On biochemical analysis of blood samples the risk
factors assessed were blood cholesterol and
triglyceride level. One hundred eighty eight
(10.7%) of the study participants (12.3% women
and 9.0% men) had high total serum cholesterol
level (given the cut of point). The prevalence of

high cholesterol was higher in urban than rural
areas. Regarding high triglyceride, it was detected
in 133 of the study population giving overall
prevalence of 7.7%. The prevalence was higher in
urban than rural area with weak difference among
men and women. Overall, 80% of the study
population, with similar proportion within
residence and sex, had at least one risk for CNCDs
(Table 2).
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Figure 4. Pattern of high BMI rates by age group and sex, GGFRC, Sept 2008-Jan 2009.
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Figure 5. Pattern of high waist to hip circumference ratio by age group and sex, GGFRC, Sept 2008-Jan 2009.

Table 2. Prevalence of physical and biochemical risk factors for CNCDs, GGFRC, Sept 2008-Jan
2009.

Urban Rural Total
Risk factors
Men Women Men Women Men Women Total
Ne(%) Ne(%) Ne(%) Ne(%) Ne(%) Ne(%) Ne(%)
High blood pressure
n 231 318 1309 1363 1548 1681 3221
Yes 48 (20.8) 44(13.8) 110(8.4) 98(3.2) 158(10.3) 142 (8.4) 300 (9.3)
High BMI
n 232 320 1316 1379 1548 1699 3247
Yes* 17(7.3) 32(10.0) 6(0.5) 28 (2.0) 23 (1.5) 60 (3.5) 83 (2.6)
High WHR ratio
n 232 301 1311 1301 1543 1602 3145
Yes® 21(9.1) 162(53.8) 75(5.7) 789(60.6) 96(6.2) 951(59.4)  1047(33.3)
High cholesterol
level
n 103 138 764 754 867 892 1759
Yes* 18 (17.5) 29(21.0) 60(7.9) 81(10.7) 78(9.0) 110(12.3)  188(10.7)
Raised triglyceride
level
n 102 138 743 735 845 873 1718
Yes* 15(14.7) 17(12.3) 55(7.4) 46(6.3) 70(8.3) 67(7.2) 133(7.7)
Percentage with at
least one risk
n 492 594 1622 1692 2114 2286 4400
Yes 395 (80.3) 474(79.8) 1315(81.1) 1355(80.1) 1710(80.9) 1829(80.0) 3539(80.4)

WHC= Waist to hip circumference, BMI= Body mass index, “SBP >140 and/ or DBP >90 mmHg, * BMI>25Kg/m®,
*>1 for males and > 0.86 for females, £ (>5.22 mmol/L, * > 2.26 mmol/L



Risk Factor of Chronic Non-Communicable Disease...

Fessahaye A. et al 25

DISCUSSION

Risk factors distribution assessment is essential for
prevention and control of CNCDs. This study
focused on estimating prevalence of known
behavioral, biophysical and biochemical risk
factors for CNCDs. To assure validity of findings,
the study has wused standardized methods
recommended by WHO STEPS guideline and
sampling methods which involved simple random
sampling technigue. However, underreporting of
smoking, khat chewing and alcohol consumption
could have happened due to social desirability
bias. This study is the first of its kind in the
country to undertake all the three components of
WHO STEPS in a community setting. Non-
response  for  physical and  biochemical
measurement were discussed in article 3, 4, and 5
of this special issue. Low response rate perhaps
affected the true distribution of the risk factors and
results should be interpreted with cautions.

The prevalence of current smoking (9.3%)
was higher than findings of a national study in
Ethiopia (17), findings of community-based
studies in Butajira, Ethiopia (18, 19), and findings
among higher education communities in Ethiopia
and elsewhere (20-22). The fact that considerable
proportion of the community was smoking that
puts them at higher risk for CNCDs (23) clearly
demands prompt action. Current smoking was
more prevalent among men (18.3%) compared to
women (1.0%). This finding is consistent with
findings of other studies (17-19, 24). The
prevalence for rural community (10.6%) was
twice higher than urban (5.3%). Similarly, though
not as big, a slightly higher prevalence was
observed in rural population in the national study
in Ethiopia (17). The reasons for such difference
need to be investigated further. This rural to urban
difference could be due to social desirability bias
for cigarette smoking in urbanized society.

The current prevalence of alcohol
consumption in the population (7.3%) was much
lower than the prevalence found in Butajira town,
Ethiopia (25). The lower prevalence in our study
population might be due to religion difference
where most of our respondents were Muslim
where alcohol consumption is prohibited. Alcohol
consumption prevalence was higher among men
(8.5%) compared to women (5.7%). Similarly,
studies conducted at community settings in

Ethiopia (18, 25) and among University students
in Ethiopia (20) and South Africa (26) showed the
same pattern. The prevalence of alcohol
consumption was higher for urban (19.6%)
population than rural (2.9%).

The current prevalence of khat chewing
(38.6%) is lower than the finding in Butajira,
Ethiopia (18) but higher than findings of other
studies in Ethiopia (20, 21, 27, 28). The difference
could be due to cultural and age differences
among the study populations.

Concerning dietary pattern about a quarter
(27.0%) of the population reported to consume
fruits and vegetables below adequate level (below
five servings per day). The proportion of the
population who consumed fruits and vegetables
below adequate level in this study is by far lower
than the findings in all 52 countries taking part in
the 2002-2003 world health survey including
Ethiopia. The prevalence of low fruit and
vegetable intake in pooled sample from all the 52
countries was 78.0% (29). One possible reason
contributing for such a difference could be the fact
that coverage of world health survey was national
but this study was carried out in specific locality
of the nation where the production of fruit and
vegetable is better due to abundant rain fall.
Population in the study area produced more of
sorghum, maize and other cereals which could
affect their consumption.

Low level of physical activity was reported
by 16.9% of the population which is higher than
findings of other studies in Ethiopia (17, 18). This
puts the population at higher risk of
cardiovascular, strokes and even cancer (23). The
level of inactivity was higher in urban (20.4%)
than rural (15.8%) and among women (22.7%)
than men (10.7%). This is consistent with findings
of other studies in Ethiopia (17, 18). The
difference might be due to the fact that the
occupation for rural population than urban and for
men than women was farming which contributes
for their physical activity. Despite the level of
physical inactivity in rural was lower than urban,
still higher than expected most people in rural
areas are active and have significant amount of
exertion which needs further studies using
different tools that are more sensitive to rural
population.

The prevalence of hypertension (9.3%) is
similar with the finding in rural Butajira, Ethiopia
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(18) and most of the findings in systematic review
of 25 studies conducted in 10 sub-Saharan African
countries (30) but it is lower than the finding in
Addis Ababa, Ethiopia (18) and systematic review
of findings of studies in Europe and North
America (31). The possible reasons for the
difference could be variations of study populations
in socio-demographic and economic
characteristics. The observed prevalence of
hypertension was more than two times higher in
urban (17.0%) than rural (7.8%) areas. This is
consistent with the findings in Ethiopia (18) and
the systematic review of sub-Saharan studies (30).
Hypertension was more prevalent among men
(10.3%) than women (8.4%) in this study which is
consistent with findings in Ethiopia (18) and
review of European and North American studies
(31). But the findings in review of sub-Saharan
Africa didn’t show consistent difference across
countries (30).

The prevalence of overweight (BMI >
25kg/m?) was 2.6%. The prevalence of overweight
was lower than the findings in Addis Ababa,
Ethiopia (18) and other countries like South Africa
(32) Pakistan (33) and Germany (34). This
difference could be explained by genetic, dietary,
economic and socio-cultural differences between
the study populations. The other reason could be
the fact that more than three-fourth of the study
participants were from the rural setting where they
are physically more active. Our study participants
were mainly from rural areas which could also
explain their lower BMI. Women (3.5%) were
more likely to be overweight compared to their
men counterparts (1.5%). One possible reason for
the difference might be due to the fact that men
are involved more in farming activities which
involves more physical exertion. Similar sex
variation was found in the studies in South Africa
(32) and Pakistan (35) but reversed in the German
study (34). The distribution of overweight was
higher among urban population (8.9%) compared
to rural (1.3%) which is consistent with the
findings in Pakistan (33). The variation between
urban and rural could be due to dietary habit
change and more sedentary lifestyle associated
with urbanization (2).

Central obesity as measured by WHC was
present in 33.3% of the study population showing
huge difference between women (59.4%) and men
(6.2%). There could be some pregnant women

who could have affected the prevalence in women.
Similar pattern of sex variation was reported in
other studies (32, 34) and particularly the South
African study found roughly comparable huge
difference between women (42%) and men (9.2%)
(32). Again like for overweight, the fact that men
are engaged more in field farm activities could
explain the low level of central obesity in men as
compared to their women counterparts. The
prevalence of central obesity in men is lower as
compared to the findings of the other studies
whereas the prevalence in women is higher (32,
34). Though this difference could be explained
partially by the difference in genetic and lifestyle
of the study population, the existence of such
significant difference between the genders in this
study needs further investigation. Like for
overweight the prevalence of central obesity is
higher in urban prevalence than in rural area.

Cholesterol level was high in 10.7% of the
population. It was more common in urban (19.5%)
than rural (9.3%) residents. This could be
explained by higher prevalence of obesity and
physical inactivity in the urban residents. The
distribution was higher among women (12.3%)
than men (9.0%). This observation is consistent
with the above findings on obesity. The
prevalence of raised triglyceride was 7.7%.
Consistent with findings on obesity and high
cholesterol, raised triglyceride was more common
in urban (13.3%) than rural (6.8%) population.

In conclusion the distribution of risk factors
for CNCDs is considerably high in the study
population. In terms of residence alcohol
consumption, low dietary intake of fruits and
vegetables, and low level of physical activity were
more common in urban area whereas smoking and
khat chewing habits were more common in rural
area. High BMI and central obesity as well as high
cholesterol were common among women while
hypertension was more common among men.
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 longitudinal studies.
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