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in Hosanna Town, Southern Ethiopia
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Background/Objectives: Diabetes is a global public health problem, and its burden is rising, particularly
in developing countries. However, limited data is available from sub-Sahara African communities to assess
and monitor the disease burden. The study aimed to determine the prevalence and associated factors of
diabetes in Hosanna, Ethiopia.

Methods: A community-based cross-sectional study was conducted among 634 randomly selected adults
in Hosanna. The study participants were recruited by multi-stage stratified sampling. A face-to-face
interview using a structured questionnaire was administered by trained nurses. Anthropometry, blood
pressure and fasting blood glucose levels were measured. Diabetes mellitus was considered when the
fasting blood glucose level was =126 mg/dl on two separate measurements or when the participant
self-reported a previous diagnosis of diabetes by healthcare providers or when the participant was
currently receiving treatment for diabetes. Multi-variable binary logistic regression was used to identify
factors associated with diabetes mellitus.

Findings: The overall prevalence of diabetes was found to be 5.7% (95% ClI; 4.0-7.7), out of which
more than one third (36%) were not aware of it prior to the survey. Nearly two thirds (61.1%) of the
diabetic participants were also found to be hypertensive. In the multi-variable analysis, diabetes was
associated with current alcohol use, sitting on average of more than 8 hours/day, abnormal BMI and being
hypertensive.

Conclusion: The prevalence of diabetes among the adult population in the town is alarming. If appropriate
measures to address the burden are not emplaced, it might result in serious complications to the patients
and unnecessarily high costs to the health system of the country. Active screening for raised blood
glucose level should be given due consideration, particularly in the community setting. Designing health
education programs on the importance of physical activity and the risks of alcohol use should also be
considered.

Introduction
Diabetes mellitus is a chronic disease of elevated blood

in the past few decades due to the effects of rapid urbani-
zation, globalization and life style changes [5]. Moreover,

glucose level due to either suboptimal production of insu-
lin by the pancreas or peripheral resistance of the body to
insulin [1]. It is one of the leading global health problems,
accountable for about half a billion cases and 1.6 million
deaths of the adult population in 2016 [2—4]. Despite
efforts by the World Health Organization (WHO) to reduce
the burden of diabetes, its prevalence is increasing and
might cause further premature death and an estimated
economic burden of $2.1 trillion (2.2% share of the global
GDP) in 2030 [2].

Although, the prevalence of diabetes in Sub-Sahara
Africa was reported to be lower (3%) as compared to the
global prevalence (8.5%) in 2016, there is a rising trend
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it is alarming that more than two thirds of the diabetes
mellitus cases were undiagnosed in the Sub-Sahara Africa
3, 4, 6-9].

In Ethiopia, according to the national WHO STEPS sur-
vey of 2015, the prevalence of diabetes mellitus was 3.2%
[10]. A few other studies in Ethiopia report the prevalence
of diabetes mellitus in a range from 0.5% to 6.5% [11-17].
Moreover, the prevalence of undiagnosed diabetes, those
who are neither aware of raised blood sugar nor taking
any anti-diabetic medications, was very high in Ethiopia
[7-9, 18]. If diabetes is not recognized early and treated, it
may pose serious health problems as it progresses to affect
other organs of the body [7, 19, 20]. However, the preva-
lence of diabetes (diagnosed and undiagnosed) among the
adult population of Hosanna is unknown. Not only the
prevalence but also factors associated with diabetes mel-
litus are not known in the town, and previously conducted
studies in other parts of Ethiopia have reported inconsist-
ent and inconclusive findings with regard to risk factors
of diabetes mellitus [13—16]. These studies reported older
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age, a family history of diabetes, hypertension and physi-
cal inactivity are associated with diabetes. However, none
of the prior studies reported on dietary factors, abnormal
BMI and behavioral factors. There is no evidence to direct
the decision-making abilities of the health system policy
makers, programs and actors, which in turn has an impli-
cation on budget allocation and resource distribution.
There has been much investment to prevent and control
communicable diseases in the town, but appropriate
attention has not been given yet for the control of non-
communicable diseases, including diabetes. Therefore,
this study aims to assess the prevalence and associated
factors of diabetes mellitus and has generated evidence
that will benefit the people of the town in several ways.
For instance, the findings can be used by the health sys-
tem as a baseline for planning, budgeting and resource
allocation. The findings can also be used by researchers
for advocating healthy life styles and by programmers to
design appropriate, effective and efficient interventions
to prevent and control diabetes mellitus.

Methods and Materials

Study setting and population

Data for this study were obtained from a community-based
cross-sectional study conducted from May 15 to May 20,
2017, among a selected adult population (>18 years) in
Hosanna, Ethiopia. The town is structured in 3 sub-cities,
having 12 kebeles (the lowest administrative unit in
Ethiopia). According to the 2007 national census report,
the town had a population of 69,995.

Sample size and sampling procedures

A sample of 634 was estimated using the single popula-
tion proportion formula by taking 95% confidence inter-
val (CI), 5% margin of error, design effect of 2, 5.1% preva-
lence of diabetes mellitus in North West Ethiopia [13] and
adding up a 10% non-response rate. Multi-stage stratified
sampling was employed to recruit the samples. In the first
stage, out of the three sub-cities of the town, three kebeles
from each were randomly selected by lottery (total of nine
kebeles). The number of households to be included from
each kebele was proportional to the population. Then,
households to be included in the study were selected by
simple random sampling (computer-based random num-
ber generator) using the health extension workers family
folder and registry as a sampling frame. In the Ethiopian
health system, the lowest health facility located near the
community is called a health post. In this level of health
facility, the health extension workers provide basic ser-
vices on immunization, family planning, antenatal 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 catchment. Each fam-
ily folder contains the address of the household, the list
of individuals in that family and their age groups and dif-
ferent household characteristics (e.g., type of latrine they
have). The health extension workers follow the population
in their catchment based on the family folder and update
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any vital events, such as birth and death. Moreover, the
health extension workers have the overall list (registry)
of their 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 individu-
als in the selected households were included in the study.
Individuals who were critically ill and unable to respond
for the interview were excluded from the study.

Data collection tools and procedures

Face-to-face interviews were conducted by trained nurses
using a structured questionnaire adapted from the WHO
STEPwise approach to chronic disease surveillance tool
[21]. Information on tobacco use, alcohol consumption,
fruit and vegetable consumption, physical activity, physi-
cal measurement, blood glucose level, chronic disease his-
tory and family health was collected. Standard procedures
adapted from the WHO STEPwise guideline were used to
measure weight, height, blood pressure and blood glucose
level. Height was measured by sliding meter and read in
centimeters 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. Blood
pressure measurements were taken using a digital blood
pressure measuring apparatus (digital sphygmomanom-
eter). Two measurements of blood pressure for each par-
ticipant were taken for analysis purposes, recording the
mean of the first and second readings. The right arm was
used for this measurement. The displayed reading of the
systolic and diastolic blood pressure was recorded. Partici-
pants rested for ten minutes between each reading [21].

The research investigators were responsible for the
overall management of the project: for development of
the final questionnaire, for making the initial contact
with and securing participation of the kebeles selected,
for identifying survey administrators and for training and
assigning them to the selected kebeles. Data collectors
were 15 trained nurses and public health professionals
who were working in the study area at the time of data
collection and who were able to communicate with the
local language.

On the first day, interviews were held at the participants’
homes. Eligible participants were declared unavailable if
they were not found on three separate visits. In six house-
holds, adult participants were unavailable on repeated
visits during the data collection period and were replaced
by the next eligible households. On the subsequent day,
anthropometric, blood pressure and fasting blood glu-
cose measurements were taken at health centers nearer
to the community. A blood sample for measuring the fast-
ing blood glucose level was taken after the participants
of the study fasted overnight for at least 12 hours [1, 8].
Blood glucose level was measured using a glucometer.
Seven participants were not able to visit the health center
for anthropometric, blood pressure and fasting blood
glucose measurements, and they were excluded from the
analysis.

All study instruments were translated into the local
language (Amharic) by native speakers and then back
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translated to English by other persons who understand
the languages to check consistency. Pretesting was con-
ducted in 5% of the samples to see the completeness,
consistency and applicability of the instruments and was
ratified accordingly. Instruments used for measuring the
physical dimensions, such as the digital weighing scale
and height measuring board, were calibrated on a daily
basis and checked after every measurement.

Daily supervision was made in the field by field super-
visors and investigators during data collection. Data col-
lectors checked for data completeness and consistency
before leaving each house. Field supervisors also checked
the completeness and consistency of the data on a daily
basis, and they returned to interviewers if the data were
incomplete and inconsistent.

Measurement of variables

Diabetes mellitus (raised blood glucose level) was defined
as fasting blood glucose level >126 mg/dl on two separate
measurements or a self-report of previous diagnosis by
healthcare providers or receiving treatment for diabetes.
Undiagnostic diabetes was defined as participants whose
fasting blood glucose level was >126 mg/dl on two sepa-
rate measurements and were unaware of it prior to the
survey [1, 13, 15].

Raised blood pressure (hypertension) was defined as a
systolic blood pressure >90 mmHg or diastolic blood pres-
sure >140 mmHg on two separate measurements or tak-
ing anti-hypertensive drugs to control their raised blood
pressure [22-25].

Current smoking and current alcohol use was defined as
using tobacco products and alcohol within the preceding
month prior to the survey [21].

Weight divided by height squared (KG/M?) was used to
compute the body mass index (BMI). BMI was categorized
as normal if it was <25 KG/M?; overweight, if it was from
25-29.9 KG/M? and obese if it was >30 KG/M?. However,
for the analysis, we categorized BMI into two groups: nor-
mal and abnormal (merging the overweight and obese
group) [26-28].

Physical activity was measured by using the WHO
physical activity questionnaire [21]. The questionnaire
assessed work-related activity, walking, sport and rec-
reational activity, and time spent sitting per day. Work-
related activities were categorized 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 like (carrying or lifting heavy loads, digging
or construction work) for at least 10 minutes continu-
ously?’, 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 minutes continu-
ously?’ Based on this, an adult person should do at least
150 minutes of moderate intensity work or 75 minutes of
vigorous intensity work or 60 minutes of a combination
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vigorous and moderate intensity work per week. If the
self-reported physical activity did not fit with the WHO
recommendation, participants were categorized as physi-
cally inactive [21, 26-29].

Data management and analysis

Data were checked, cleaned and entered into Epi data 3.1,
then imported into SPSS version 20 for analysis. Seven
participants’ data were found to be incomplete and thus
excluded from the analysis. Descriptive statistics were
used to summarize the data. The prevalence of diabetes
mellitus was described using proportion and 95% CI.
Associations between independent variables (age, sex, cig-
arette smoking, alcohol use, physical inactivity, etc.) and
diabetes mellitus were analyzed first using bivariate anal-
ysis (in the binary logistic regression) to identify factors
eligible for the multivariable binary logistic regression
analysis. Those variables with p-value < 0.25 in the bivari-
ate analysis were included in the multi-variable analysis.
Magnitude of the association between the independent
and dependent variables were measured using the odds
ratios (OR) and 95% Cl, and P values below 0.05 were con-
sidered statistically significant. Multi-collinearity between
variables was assessed using the multi-collinearity diag-
nostics (Variance Inflation Factor and tolerance test).
The final multi-variable binary logistic regression model
was found to fit based on the finding of the Hosmer-
Lemeshow goodness-of-fit test.

Ethical considerations

Before beginning data collection, ethical clearance was
obtained from the Wachemo University institutional
review board (WCU/IRB/086/17) and informed written
consent of the participants was obtained during the data
collection. Those participants with an elevated fasting
blood glucose level and blood pressure were linked to the
health centers for appropriate care and treatment.

Results

Participants’ socio-demographic characteristics

As presented in Table 1, among the total participants
(n = 627), 58.5% were males and 47.2% were above
35years. About two thirds (65.6%) of the participants were
married, and about one third were self-employed (31.6%).

Prevalence of Diabetes Mellitus

The overall prevalence of diabetes mellitus was found
to be 5.7% (95% CI; 4.0-7.7), 6.5% among the males
and 4.6% among the females. Among the diabetics, only
about two thirds were told that they were diabetic by the
health professionals, and the remaining one third (36%)
were not aware of it before. Those participants who were
aware of their diabetic status were taking different meas-
ures to control the disease, such as taking insulin (65.2%),
taking oral anti-glycemic medications (34.8%), dietary
modifications (73.9%), traditional medicine (39.1%) and
exercise (39.1%). As indicated in Table 2, the prevalence
of diabetes was found to be highest among hypertensive
participants.
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Participants’ behavioral characteristics

Overall, 4.8% of the participants reported they were cur-
rent cigarette smokers (within the preceding month).
Whereas, 7.2% of the participants ever smoked cigarettes
in their lifetime. Among the current and ever smokers,
only about 7% and 8.8%, respectively, were found to be
diabetic.

The prevalence of current alcohol use among the study
participants was 15.9%. A substantial proportion of the
alcohol users were in the age group of 35-44 years.
Among the current alcohol users, 13% were found to be
diabetic.

In the bivariate analysis (Table 3), current alcohol use
has a statistically significant association with diabetes.
However, current cigarette smoking was not significantly
associated with diabetes.

Participants’ dietary patterns and physical activity
In the week prior to the survey, about one out of five
and one out of ten participants, respectively, had not

Table 1: Socio-demographic characteristics of the study
participants in Hosanna, 2017 (n = 627).

Variable Response Frequency
(percent)
Sex Female 260 (41.5%)
Male 367 (58.5%)
Age <35 years 331(52.8%)
>35 years 296 (47.2%)
Marital status  Single 216 (34.4%)
Married 411 (65.6%)
Educational [ljiterate 32(5.1%)
status Literate 595 (94.9%)
Occupation Government/NGO employed 219 (34.9%)
Self employed 198 (31.6%)
Student 59 (9.5%)
Housewife 87 (13.9%)
Retired 21(3.3%)
Unemployed 43 (5.8%)
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consumed fruits and vegetables. Among those who had
consumed fruits and vegetables, about 78% and 90%,
respectively, consumed less than five servings of fruits and
vegetables per day. Only 7.2% and 8.9%, respectively, of
those who had not consumed fruits and vegetables were
found to be diabetic.

A considerable proportion of the participants (87.5%)
reported they have commonly used saturated fats (oils) or
unspecified different types of fats (oils) for meal prepara-
tion; out of them, 6% were diabetic.

In the week prior to the survey, 30% of the participants
ate meals outside of their home more than two times.
Out of those, 5.9% were diabetic. In the bivariate analysis
(Table 4), none of the dietary factors showed a statistically
significant association.

According to the WHO recommendation, an adult per-
son should do at least 150 minutes of moderate inten-
sity work or 75 minutes of vigorous intensity work or
60 minutes of a combination of vigorous and moderate
intensity work per week [28]. However, only 17.1% of the
respondents’ physical activity met the WHO recommenda-
tions. Moreover, 7.8% of the participants did not walk or
bicycle in the week prior to the survey. In addition, about
9.4% of the respondents spent an average of more than
8 hours per day sitting.

In the bivariate analysis (Table 4), physical activity of
the participants was not significantly associated with dia-
betes mellitus. However, those who spent an average of
more than 8 hours per day sitting had an increased risk
of diabetes.

Participants’ physical and blood pressure
measurements

The mean weight, height and BMI of the participants
were 66.98 + 8.1 KG, 1.69 + 0.1 M and 23.6 + 3.4 KG/M?,
respectively. About one quarter (24.4%) of the partici-
pants had abnormal BMI (either overweight or obese). The
prevalence of diabetes mellitus among the overweight or
obese participants was found to be 10.2%. Abnormal BMI
showed a statistically significant association with diabetes
(Table 4).

Blood pressure was measured two times and the aver-
age was recorded. The mean systolic blood pressure was
123.4 mmHg, and the mean diastolic blood pressure was
75.3 mmHg. With regard to their hypertensive status

Table 2: Prevalence of diabetes mellitus among adult population in Hosanna, 2017.

Prevalence of diabetes mellitus Percent  95% CI

Overall (n = 627) 5.7 4.0-77
Among current smokers (n = 30) 6.7 0.1-174
Among current alcohol users (n = 100) 13.0 6.5-20.0
Among physically inactive participants (n = 107) 56 18-104
Among those who didn’t consume fruit (n = 125) 72 3.0-12.0
Among those who didn't consume vegetables (n = 56) 89 18-179
Among those who commonly use saturated or unspecified oil (n = 549) 6.0 4.2-8.0
Among those with abnormal BMI (n = 153) 105 5.9-159
Among hypertensive participants (n = 108) 204 13.1-28.3
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Table 3: Socio-demographic and behavioral characteristics of the participants and the association with diabetes

mellitus in Hosanna, 2017.

Variables Diabetes Mellitus COR 95%CI Pvalue
Yes No

Sex

Female 12(33.3%) 284(42.0%) 145 0.71-2.95  0.31

Male 24(66.7%) 343 (58.0%) 1.00

Age

<35 years 13(36.1%) 318(53.8%) 1.00 1.02-4.15 0.04*

>35 years 23(63.9%) 273 (46.2%) 2.06

Educational status

Literate 33(91.7%) 562(95.1%) 1.00

Iliterate 3(83%)  29(4.9%) 176 0.51-6.01  0.37

Current smoker

Yes 2 (5.6%) 28 (4.7%) 12 0.27-5.17 0.82

No 34(94.4%) 563(95.3%) 1.00

Current alcohol use

Yes 13(36.1%) 87 (14.7%) 3.30 1.60-6.70 0.001*

No 23(63.9%) 504 (85.3%) 1.00

* Significantly associated.

Table 4: Dietary and physical activity related factors of the participants and the association with diabetes mellitus in

Hosanna, 2017.

Variables Diabetes Mellitus COR 95%Cl  Pvalue
Yes No

Physical Activity

Not meet WHO recommendation 30(83.3%) 490(82.9%) 103 0.42-2.54 0.95

Meet WHO recommendation 6(16.7%) 101(17.1%) 1.00

Fruit consumed in the last week

Yes 27 (75.0%) 475(80.4%) 1.00

No 9(25.0%) 116(19.6%) 137 0.63-2.98 0.44

Vegetables consumed in the last week

Yes 31(86.1%) 540(91.4%) 1.00

No 5(13.9%)  51(86%) 171 064-458 029

Types of oil commonly used

Unsaturated 3(8.3%) 75(12.7%) 1.00

Saturated or unspecified 33(91.7%) 516(87.3%) 160 0.48-5.34 0.45

BMI

Normal 20(55.6%) 454 (76.8) 1.00

Abnormal 16 (444%)  137(232) 265 134-526 0.005*

Time spent sitting in the last week

1-4 hours/day 13(36.0%) 196(33.2%) 1.00

5-8 hours/day 16 (44.4%) 343(58.0%) 2.00 0.70-5.40 0.15

>8 hours/day 7(194%)  52(8.8%) 289 113-7.35 0.026*

Hypertensive

Yes 22 (61.1%) 86 (14.6%) 9.23 4.55-18.73 0.0001*

No 14 (38.9%) 505 (85.4%) 1.00

* Significantly associated.
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(defined as systolic blood pressure of greater than or
equal to 140 mmHg and/or diastolic blood pressure of
greater than or equal 90 mmHg), 17.2% were found to be
hypertensive.

Factors associated with diabetes mellitus

In the bivariate analysis, variables significantly associated
with diabetes mellitus were age > 35 years, current alco-
hol use, spending on average more than 8 hours per day
sitting, abnormal BMI and hypertension. Further multi-
variable analysis was performed to control the effects
of confounders and to estimate the independent effects
of the explanatory variables on the outcome variable.
Accordingly, current alcohol use, sitting on average more
than 8 hours per day, abnormal BMI and hypertension
were found to be significantly associated with diabetes
mellitus (Table 5).

The odds of developing diabetes mellitus was three
times more likely among those who currently use alcohol
than their counterparts (AOR = 3.31, 95% CI; 1.58-6.92).
The odds of developing diabetes mellitus among those
who were sitting on average more than 8 hours per day
was 2.5 times higher than those who sat less than 4 hours
per day (AOR = 2.48, 95% CI; 1.05-6.59). The odds of
developing diabetes mellitus was two times higher among
those with abnormal BMI compared to those with normal
BMI (AOR = 2.12, 95% CI; 1.04—4.33). Similarly, those par-
ticipants who were hypertensive were seven times more
likely to be diabetic than those who were not hypertensive
(AOR = 7.36, 95% CI; 3.35-16.17).
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Discussion

The burden of diabetes mellitus and its associated modi-
fiable risk factors are increasing in developing countries
like Ethiopia [6, 30, 31]. A community-based cross-
sectional study to assess the prevalence and associated
factors of diabetes was conducted in Hosanna, Ethiopia.
The study uncovered an unacceptably high overall preva-
lence of both diagnosed and undiagnosed diabetes melli-
tus (5.7%) among the adult population. Alarmingly, more
than one third (36%) of the diabetic population were not
aware of their diabetic status prior to the survey. If dia-
betes mellitus is not timely undiagnosed and left unrec-
ognized, it may cause serious complications, long-term
disabilities and pre-mature death [7, 9]. This problem in
part may reflect a lack of adequate awareness on screen-
ing of diabetes among the community members, and in
part, it reflects an absence of quality healthcare facilities
that mobilize active screening services in the community.
This finding calls for active community-based screening
programs for early detection of diabetes and emphasizes
the need for universal health coverage.

The overall prevalence of diabetes mellitus in Hosanna
is much higher than the 3.2% reported nationally by the
WHO STEPs survey [10]. However, it is comparable with
the prevalence reports from Northwest Ethiopia (4.9%
and 5.1%) [13, 17] and Addis Ababa (6.5%) [12]. The dis-
crepancies in the prevalence might be because of the fact
the WHO STEPs survey included both urban and rural
populations. As expected and reported by other studies
conducted in Ethiopia, the prevalence of diabetes mellitus

Table 5: Factors associated with diabetes mellitus among adult population in Hosanna, 2017.

Variables Diabetes  COR (95% ClI) AOR (95% CI)  P-value
Mellitus
Yes No
Age
<35 years 13 318 1.00 1.00
235 years 23 273 2.06(1.02-4.15) 1.52(0.72-3.21) 0.23
Current alcohol use
Yes 13 87 3.30(1.60-6.70) 3.31(1.58-6.92) 0.002*
No 23 504 1.00 1.00
BMI
Normal 20 454 1.00 1.00
Abnormal 16 137 2.65(1.34-5.26) 2.12(1.04-4.33) 0.04*
Time spent sitting in the last week
1-4 hours/day 13 196 1.00
5-8 hours/day 16 343 2.00(0.70-5.40) 1.86(0.65-532)  0.25
8 hours/day 7 52 2.89(1.13-7.35) 2.48(1.05-6.59) 0.04~
Hypertensive
Yes 22 86 9.23(4.55-18.73) 7.36(3.35-16.17) 0.0001*
No 14 505 1.00

* Significantly associated.
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in the rural population is lower compared to the urban
population. This is due to lifestyle differences among the
rural and urban populations [8, 13, 16, 25].

Current alcohol use was found to be associated with dia-
betes mellitus, which is supported by other studies. [32,
33] However, a study conducted in Northwest Ethiopia [13]
reported protective effects of alcohol use on diabetes mel-
litus. The differences on the dosage and patterns of alco-
hol use might have influenced the findings of the studies.
Moreover, the participants of the respective studies may
have reported no use or lower use, as alcohol use is not
well accepted by Ethiopian. However, the findings of this
study revealed an increased risk of diabetes mellitus among
those who use alcohol irrespective of the dosage and type
of alcohol. This can be explained by the fact chronic alco-
hol use might cause dysfunction of the pancreatic 3 — cells
and insulin resistance [32, 33]. Moreover, alcoholic bever-
ages can directly increase the blood sugar level, stimulate
appetite and affect decision making for dietary planning
[34, 35]. It is to be noted that alcohol use in the town is
high (15.9%) and should be actively controlled by creating
awareness in the community on the risks of alcohol use.

Physical inactivity (sedentary life) is also identified as a
risk factor for the development of diabetes mellitus. This
study’s findings are consistent with other studies [26, 27,
29, 36] and supportive of the WHO recommendation of
physical activity (doing at least 150 minutes of moderate
intensity work or 75 minutes vigorous intensity work or
60 minutes of a combination of vigorous and moderate
intensity work per week) [28].

Consistent with other studies [8, 26, 37], abnormal BMI
(obesity) was found to be associated with diabetes mel-
litus. These findings suggest weight control and physical
activity should be considered as important interventions
for the prevention and control of diabetes mellitus in the
town. Because the prevalence of obesity was found to be
high and the practice of physical activity was low, strong
commitment and action is demanded to halt the high bur-
den of diabetes mellitus.

In the present study, raised blood pressure (hypertension)
was found to be a strong risk factor for the development
of diabetes mellitus, which is consistent with other stud-
ies [15, 18, 23, 38]. A considerable proportion of the par-
ticipants had both hypertension and diabetes mellitus. This
finding is alarming and suggests measures are necessary to
control the twin trajectories. Moreover, what makes this
finding serious is that more than one third of the diabetic
patients were not aware of their elevated blood pressure
and blood sugar prior to the survey. Unless timely measures
to control elevated blood pressure are taken, microvascular
and macrovascular complications of diabetes mellitus are
inevitable and might be worsened. This in turn will escalate
the cost of treatment and will have a significant negative
impact on the health system of the country.

Strengths and limitations

The present study employed a community-based design,
which allows for generalization to the population of the
town. The study employed three data collection meth-
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ods (participant interviews, physical measurements, and
blood tests using standard procedures), which allowed for
the inclusion of all potential risk factors (variables) and for
triangulating the study findings from different sources.
Moreover, the WHO STEPwise approach to chronic dis-
eases surveillance tool was used to conduct this study,
which can provide comparability of our findings with
other similar studies globally.

However, this study has limitations because it employed
a cross-sectional study design and because it was not pos-
sible to ascertain the temporal relationships between the
variables. In addition to this, some of the variables were
taken for a study period only. For instance, nutrition-
related questions were assessed for one week prior to the
survey and might not represent the usual pattern and par-
ticipants may have been prone to recall bias. Moreover,
alcohol use related variables were not inclusive of the
locally available products as they are difficult to measure.
Furthermore, as the number of current smokers in our
study were few, its statistically significant association with
diabetes was masked. Differentiation of Type 1 and Type 2
diabetes mellitus was not possible in this study. Therefore,
we recommend research that can address these problems
by employing observational study designs and by recruit-
ing study participants prospectively.

Conclusion

The prevalence of both diagnosed and undiagnosed dia-
betes mellitus among the adult population in Hosanna is
high. If appropriate measures to address the burden are
not emplaced, it might result in serious complications to
the patients and unnecessary high costs to the health sys-
tem of the town and the country. The burdens of modifi-
able risk factors of diabetes (alcohol use, obesity, physical
inactivity and raised blood pressure) were also found to be
high in the town. Active screening for raised blood sugar
levels and blood pressure should be given due consid-
eration, particularly in the community setting. Designing
health education programs on the importance of physical
activity and the risks of alcohol use are critical to control-
ling the burden of diabetes mellitus.

Acknowledgements

The authors would like to thank Wachemo University for
providing funds to conduct this study. We would also like
to thank the study participants and data collectors for
their contributions for the success of this study.

Funding Information
Wachemo University.

Competing Interests
The authors have no competing interests to declare.

Author Contributions
All authors had access to the data and participated in
write-up of the manuscript.

Nebiyu Dereje played a major role in the conception,
design, conduct, analysis and interpretation of the study



Art. 18, page8 of 9

and wrote the first draft of the manuscript. Alemu Earsido,
Layla Temam and Ashenafi Abebe were involved in data
visualization, verification, analysis and interpretation of
the findings. All the authors reviewed the manuscript and
approved the final version.

References

1.

10.

World Health Organization. Definition, Diagnosis
and Classification of Diabetes Mellitus and its Com-
plications: Report of a WHO consultation. Part 1,
Diagnosis and Classification of Diabetes Mellitus.
Geneva: World Health Organization; 1991.

. Bommer C, Sagalova V, Heesemann E, et al.

Global Economic Burden of Diabetes in Adults: Pro-
jections From 2015 to 2030. Diabetes Care. 2018;
41(5): 963-70. DOI: https://doi.org/10.2337/
dc17-1962

. Wild S, Roglic G, Green A, Sicree R, King H.

Global prevalence of diabetes: Estimates for the year
2000 and projections for 2030. Diabetes Care. 2004;
27(5): 1047-53. DOI: https://doi.org/10.2337/
diacare.27.5.1047

. Global Burden of Disease Collaborators. Global,

regional, and national incidence, prevalence, and
years lived with disability for 354 diseases and
injuries for 195 countries and territories, 1990—
2017: A systematic analysis for the Global Burden
of Disease Study 2017. Lancet. 2018; 392(10159):
1789-858. DOI: https://doi.org/10.1016/S0140-
6736(18)32279-7

. Bickler SW, Wang A, Amin S, et al. Urbanization

in sub-Saharan Africa: Declining rates of chronic
and recurrent infection and their possible role in
the origins of non-communicable diseases. World
Journal of Surgery. 2018; 42(6): 1617-28. DOI:
https://doi.org/10.1007/s00268-017-4389-5

. Animaw W, Seyoum Y. Increasing prevalence

of diabetes mellitus in a developing country
and its related factors. PloS One. 2017; 12(11):
e0187670. DOI: https://doi.org/10.1371/journal.
pone.0187670

. Asmelash D, Asmelash Y. The Burden of Undi-

agnosed Diabetes Mellitus in Adult African Popu-
lation: A Systematic Review and Meta-Analysis.
Journal of Diabetes Research. 2019; 2019: 4134937.
DOI: https://doi.org/10.1155/2019/4134937

. Worede A, Alemu S, Gelaw YA, Abebe M. The prev-

alence of impaired fasting glucose and undiagnosed
diabetes mellitus and associated risk factors among
adults living in a rural Koladiba town, northwest
Ethiopia. BMC Research Notes. 2017; 10(1): 251. DOI:
https://doi.org/10.1186/s13104-017-2571-3

. Wondemagegn AT, Bizuayehu HM, Abie DD,

Ayalneh GM, Tiruye TY, Tessema MT. Undiag-
nosed Diabetes Mellitus and Related Factors in East
Gojjam (NW Ethiopia) in 2016: A Community-Based
Study. Journal of Public Health Research. 2017; 6(1):
834. DOI: https://doi.org/10.4081/jphr.2017.834

Gebreyes YF, Goshu DY, Geletew TK, et al. Prev-
alence of high blood pressure, hyperglycemia,

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Dereje et al: Diabetes and Its Associated Factors

dyslipidemia, metabolic syndrome and their deter-
minants in Ethiopia: Evidences from the National
NCDs STEPS Survey, 2015. PloS One. 2018; 13(5):
e0194819. DOI: https://doi.org/10.1371/journal.
pone.0194819

Endriyas M, Mekonnen E, Dana T, et al. Burden
of NCDs in SNNP region, Ethiopia: A retrospec-
tive study. BMC Health Services Research. 2018;
18(1): 520. DOI: https://doi.org/10.1186/512913-
018-3298-0

Gizaw M, Harries AD, Ade S, et al. Diabetes mel-
litus in Addis Ababa, Ethiopia: Admissions, compli-
cations and outcomes in a large referral hospital.
Public Health Action. 2015; 5(1): 74-8. DOI: https://
doi.org/10.5588/pha.14.0107

Abebe SM, Berhane Y, Worku A, Assefa A.
Diabetes mellitus in North West Ethiopia: A com-
munity based study. BMC Public Health. 2014; 14:
97. DOLI: https://doi.org/10.1186/1471-2458-14-97
Habtewold TD, Tsega WD, Wale BY. Diabetes
Mellitus in Outpatients in Debre Berhan Referral
Hospital, Ethiopia. Journal of Diabetes Research.
2016; 2016: 3571368. DOI: https://doi.org/10.
1155/2016/3571368

Tesfaye T, Shikur B, Shimels T, Firdu N. Prevalence
and factors associated with diabetes mellitus and
impaired fasting glucose level among members of
federal police commission residing in Addis Ababa,
Ethiopia. BMC Endocrine Disorders. 2016; 16(1): 68.
DOI: https://doi.org/10.1186/s12902-016-0150-6
Zekewos A, Loha E, Egeno T, Wubshet K, Merga
Z. Prevalence of Diabetes Mellitus and Associated
Factors in Southern Ethiopia: A Community-based
Study. Ethiopian Journal of Health Sciences. 2018;
28(4): 451-60.

Abebe SM, Andargie G, Shimeka A, et al. The
prevalence of non-communicable diseases in
northwest Ethiopia: Survey of Dabat Health and
Demographic Surveillance System. BMJ Open. 2017,
7(10): e015496. DOI: https://doi.org/10.1136/
bmjopen-2016-015496

Aynalem SB, Zeleke AJ. Prevalence of Diabetes
Mellitus and Its Risk Factors among Individuals
Aged 15 Years and Above in Mizan-Aman Town,
Southwest Ethiopia, 2016: A Cross-sectional Study.
Int ] Endocrinol. 2018; 2018: 9317987. DOL: https://
doi.org/10.1155/2018/9317987

Mohamed SF, Mwangi M, Mutua MK, et al. Preva-
lence and factors associated with pre-diabetes and
diabetes mellitus in Kenya: Results from a national
survey. BMC Public Health. 2018; 18(3): 1215. DOL:
https://doi.org/10.1186/s12889-018-6053-x
Nigatu T. Epidemiology, complications and man-
agement of diabetes in Ethiopia: A systematic
review. Journal of Diabetes. 2012; 4(2): 174—80. DOL:
https://doi.org/10.1111/j.1753-0407.2011.00181.x
Riley L, Guthold R, Cowan M, et al. The World
Health Organization STEPwise approach to noncom-
municable disease risk-factor surveillance: Methods,
challenges, and opportunities. American Journal of


https://doi.org/10.2337/dc17-1962
https://doi.org/10.2337/dc17-1962
https://doi.org/10.2337/diacare.27.5.1047
https://doi.org/10.2337/diacare.27.5.1047
https://doi.org/10.1016/S0140-6736(18)32279-7
https://doi.org/10.1016/S0140-6736(18)32279-7
https://doi.org/10.1007/s00268-017-4389-5
https://doi.org/10.1371/journal.pone.0187670
https://doi.org/10.1371/journal.pone.0187670
https://doi.org/10.1155/2019/4134937
https://doi.org/10.1186/s13104-017-2571-3
https://doi.org/10.4081/jphr.2017.834
https://doi.org/10.1371/journal.pone.0194819
https://doi.org/10.1371/journal.pone.0194819
https://doi.org/10.1186/s12913-018-3298-0
https://doi.org/10.1186/s12913-018-3298-0
https://doi.org/10.5588/pha.14.0107
https://doi.org/10.5588/pha.14.0107
https://doi.org/10.1186/1471-2458-14-97
https://doi.org/10.1155/2016/3571368
https://doi.org/10.1155/2016/3571368
https://doi.org/10.1186/s12902-016-0150-6
https://doi.org/10.1136/bmjopen-2016-015496
https://doi.org/10.1136/bmjopen-2016-015496
https://doi.org/10.1155/2018/9317987
https://doi.org/10.1155/2018/9317987
https://doi.org/10.1186/s12889-018-6053-x
https://doi.org/10.1111/j.1753-0407.2011.00181.x

Dereje et al: Diabetes and Its Associated Factors

22.

23.

24.

25.

26.

27.

28.

29.

Public Health. 2016; 106(1): 74-8. DOI: https://doi.
org/10.2105/AJPH.2015.302962

Gebrihet TA, Mesgna KH, Gebregiorgis YS,
Kahsay AB, Weldehaweria NB, Weldu MG.
Awareness, treatment, and control of hyperten-
sion is low among adults in Aksum town, northern
Ethiopia: A sequential quantitative-qualitative study.
PloS One. 2017; 12(5): e0176904. DOI: https://doi.
org/10.1371/journal.pone.0176904

Kassa A, Woldesemayat EM. Hypertension and
Diabetes Mellitus among Patients at Hawassa
University Comprehensive Specialized Hospital,
Hawassa, Southern Ethiopia. International Journal
of Chronic Diseases. 2019; 2019. DOI: https://doi.
org/10.1155/2019/2509242

Kumela Goro K, Desalegn Wolide A, Kerga
Dibaba F et al. Patient Awareness, Prevalence,
and Risk Factors of Chronic Kidney Disease among
Diabetes Mellitus and Hypertensive Patients at
Jimma University Medical Center, Ethiopia. BioMed
Research International. 2019; 2019: 2383508. DOI:
https://doi.org/10.1155/2019/2383508

Muluneh AT, Haileamlak A, Tessema F, et al.
Population-based survey of chronic non-communi-
cable diseases at gilgel gibe field research center,
southwest ethiopia. Ethiopian Journal of Health
Sciences. 2012; 22(S): 7-18.

Sullivan PW, Morrato EH, Ghushchyan V, Wyatt
HR, Hill JO. Obesity, Inactivity, and the Prevalence
of Diabetes and Diabetes-Related Cardiovascular
Comorbidities in the U.S., 2000-2002. Diabetes
Care. 2005; 28(7): 1599-603. DOI: https://doi.
org/10.2337/diacare.28.7.1599

Eaton SB, Eaton SB. Physical inactivity, obesity,
and type 2 diabetes: An evolutionary perspective.
Research Quarterly for Exercise and Sport. 2017,
88(1): 1-8. DOLI: https://doi.org/10.1080/0270136
7.2016.1268519

World Health Organization. Global Strategy
on Diet, Physical Activity and Health: World
Health Organization; 2018. https://www.who.int/
dietphysicalactivity/pa/en/.

Gonzalez K, Fuentes J, Marquez JL. Physical
inactivity, sedentary behavior and chronic diseases.
Korean Journal of Family Medicine. 2017; 38(3): 111.
DOI: https://doi.org/10.4082/kjfm.2017.38.3.111

30.

31

32.

33.

34.

35.

36.

Art.18, page9 of 9

de-Graft Aikins A, Agyemang C. Chronic non-
communicable diseases in low-and middle-income
countries: Concepts and strategies for prevention,
control and advocacy. CAB Reviews; 2017. DOI:
https://doi.org/10.1079/PAVSNNR201712027
Gowshall M, Taylor-Robinson SD. The increasing
prevalence of non-communicable diseases in low-
middle income countries: The view from Malawi.
International Journal of General Medicine. 2018;
11: 255-64. DOI: https://doi.org/10.2147/1JGM.
$157987

Carlsson S, Hammar N, Grill V, Kaprio J. Alcohol
Consumption and the Incidence of Type 2 Diabetes.
A 20-year follow-up of the Finnish Twin Cohort
Study. Diabetes Care. 2003; 26(10): 2785-90. DOI:
https://doi.org/10.2337/diacare.26.10.2785

Kim S-J, Kim D-J. Alcoholism and diabetes mellitus.
Diabetes Metab J. 2012; 36(2): 108—15. DOI: https://
doi.org/10.4093/dm;j.2012.36.2.108

Teferra S, Medhin G, Selamu M, Bhana A, Hanlon
C, Fekadu A. Hazardous alcohol use and associ-
ated factors in a rural Ethiopian district: A cross-
sectional community survey. BMC Public Health.
2016; 16(1): 218. DOI: https://doi.org/10.1186/
$12889-016-2911-6

Getachew T, Defar A, Teklie H, et al. Magnitude
and predictors of excessive alcohol use in Ethiopia:
Findings from the 2015 national non-communi-
cable diseases STEPS survey. Ethiopian Journal of
Health Development. 2017; 31(1): 312-9.

Ding D, Lawson KD, Kolbe-Alexander TL, et al.
The economic burden of physical inactivity: A global
analysis of major non-communicable diseases. The
Lancet. 2016; 388(10051): 1311-24. DOI: https://
doi.org/10.1016/S0140-6736(16)30383-X

37. Alemseged F, Haileamlak A, Tegegn A, et al. Risk

38.

factors for chronic non-communicable diseases at
gilgel gibe field research center, southwest ethiopia:
Population based study. Ethiopian Journal of Health
Sciences. 2012; 22(S): 19-28.

Kassa A, Woldesemayat EM. Hypertension and
Diabetes Mellitus among Patients at Hawassa
University Comprehensive Specialized Hospital,
Hawassa, Southern Ethiopia. International Journal
of Chronic Diseases. 2019; 2019: 2509242. DOI:
https://doi.org/10.1155/2019/2509242

How to cite this article: Dereje N, Earsido A, Temam L, Abebe A. Prevalence and Associated Factors of Diabetes Mellitus in
Hosanna Town, Southern Ethiopia. Annals of Global Health. 2020; 86(1): 18, 1-9. DOI: https://doi.org/10.5334/a0gh.2663

Published: 24 February 2020

Copyright: © 2020 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution
4.0 International License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited. See http://creativecommons.org/licenses/by/4.0/.

Jul

Annals of Global Health is a peer-reviewed open access journal published by Ubiquity Press.

OPEN ACCESS @


https://doi.org/10.2105/AJPH.2015.302962
https://doi.org/10.2105/AJPH.2015.302962
https://doi.org/10.1371/journal.pone.0176904
https://doi.org/10.1371/journal.pone.0176904
https://doi.org/10.1155/2019/2509242
https://doi.org/10.1155/2019/2509242
https://doi.org/10.1155/2019/2383508
https://doi.org/10.2337/diacare.28.7.1599
https://doi.org/10.2337/diacare.28.7.1599
https://doi.org/10.1080/02701367.2016.1268519
https://doi.org/10.1080/02701367.2016.1268519
https://www.who.int/dietphysicalactivity/pa/en/
https://www.who.int/dietphysicalactivity/pa/en/
https://doi.org/10.4082/kjfm.2017.38.3.111
https://doi.org/10.1079/PAVSNNR201712027
https://doi.org/10.2147/IJGM.S157987
https://doi.org/10.2147/IJGM.S157987
https://doi.org/10.2337/diacare.26.10.2785
https://doi.org/10.4093/dmj.2012.36.2.108
https://doi.org/10.4093/dmj.2012.36.2.108
https://doi.org/10.1186/s12889-016-2911-6
https://doi.org/10.1186/s12889-016-2911-6
https://doi.org/10.1016/S0140-6736(16)30383-X
https://doi.org/10.1016/S0140-6736(16)30383-X
https://doi.org/10.1155/2019/2509242
https://doi.org/10.5334/aogh.2663
http://creativecommons.org/licenses/by/4.0/

	Introduction 
	Methods and Materials 
	Study setting and population 
	Sample size and sampling procedures 
	Data collection tools and procedures 
	Measurement of variables 
	Data management and analysis 
	Ethical considerations 

	Results 
	Participants’ socio-demographic characteristics 
	Prevalence of Diabetes Mellitus 
	Participants’ behavioral characteristics 
	Participants’ dietary patterns and physical activity 
	Participants’ physical and blood pressure measurements 
	Factors associated with diabetes mellitus 

	Discussion 
	Strengths and limitations 

	Conclusion 
	Acknowledgements 
	Funding Information 
	Competing Interests 
	Author Contributions 
	References 
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5

