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Background: Diabetes mellitus (DM) is one of the main health problems in unindustrialized
countries. According to the International Diabetes Federation report, adults living with
diabetes were growing from time to time globally. Worldwide, diabetes mellitus accounts
for 8.8% (424.9 million) morbidity and 4 million deaths. Ethiopia is one of the countries
frequently affected by the disease with about 2.567 million (5.2%) of its population affected
with diabetes mellitus.

Objective: This study was aimed at determining the prevalence and associated factors of
diabetes mellitus among adult population in Hawassa Zuria Woreda, Sidama Region,
Ethiopia.

Methods: Community-based cross-sectional study was conducted from January 1 to
February 15, 2019 among 519 adult population. A study participant was selected using
a multistage sampling technique. We had employed the World Health Organization (WHO)
stepwise method for non-communicable disease surveillance to collect the data. Fasting
glucose meter was used from venous blood to test for blood glucose level. EPI info was
used to enter and clean the data and the data were transported to SPSS for analysis. To assess
associated factors with diabetes mellitus adjusted odds ratio (aORs) with 95% confidence
intervals (ClIs) was employed and p.value <0.05 was considered significant.

Results: A total of 516 participants were included in the study. The diabetes mellitus
prevalence was found to be 12.4% (95% CI: 9.5-15.2). Factors associated with diabetes
mellitus were being obese [AOR=9.2, 95% CI:4.3, 19.8], hypertensive (AOR=3.8, 95%
CI:1.75, 8.4), cigarette smoking (AOR=7.8, 95% CI: 3.45, 18.1) and high waist circumfer-
ence (AOR=25, 95% CI:8.5, 79).

Conclusion: This study revealed that the prevalence of diabetes mellitus was found to be
high, which was greater than the estimated national prevalence of diabetes mellitus. Obesity,
hypertension, cigarette smoking and high waist circumference were determinant factors for
diabetes mellitus. Appropriate actions such as creating community awareness on regular
blood sugar testing and preventive measures are recommended.
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Introduction

Diabetes is a chronic disease that happens either while the pancreas does not
produce adequate insulin or when the body cannot efficiently use the insulin it
produces.' Diabetes is one of the commonest non-communicable disease residues
greatly prevalent with an aggregate incidence worldwide. Three major groups of
DMs, namely, type 1 DM, type 2 DM, and gestational diabetes mellitus (GDM)."
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Permitting to the International Diabetes Federation Atlas
(IDFA) in 2017, estimation of more than 425 million peo-
ple comprehensive have diabetes of which Africa accounts
for about 16 million people with diabetes which is possible
to rise by 156% in 2045."

Diabetes mellitus is one of the main universal health
emergencies of the twenty-first century. It is amongst the
top 10 reasons for death occurred internationally and
with  the

communicable diseases (NCDs) (cardiovascular disease,

together other three significant non-
cancer, and respiratory disease) cause over 80% of all
premature NCD death.'?

Ethiopia is one of the nation’s frequently affected by
the disease. According to the 2017 report of IDF, the
number of adults aged 20-79 years living with diabetes
in the country was 2.567 million (5.2%). And, the whole
diabetes-related death was 30,972 accounts for 1% of the
mortalities.”® According to WHO, Ethiopia had a profile,
3.8% (4.0% amongst males and 3.6% amongst females) of
the population had diabetes morbidity in the year of 2016.°

Preceding studies through the World stated the diabetes
mellitus prevalence ranges from 1.4% to 13.55%."*>* Some
of the factors associated with the incidence of diabetes
encompassed: being overweight and obese, ' 2*27-%32
older age,'”'%%13132 having tertiary educational level,'®'
poor physical activity,>! having a family history of
DM,?"**% Jow fruit and vegetable consumption,'” cigarette
smoking,”>' alcohol consumption'*** waist to hip ratio
(WHR), 1821222429 14 being hypertensive. 182122242729

Accompanying continuing illustrative surveys to the
extent is energetic to planning monitoring and evaluation
of the effectiveness of health promotion and NCD preven-
tive programs. However, there is a scarcity of research
evidence recording magnitudes and risk factors of NCD
in Ethiopia.*> Therefore, this study is aimed at determin-
ing the prevalence and associated factors of DM among
adult population in semi-urban area, surrounding Hawassa

City.

Methods
Study Setting

The study was conducted in Hawassa Zuria Woreda,
Southern Ethiopia, with its capital town Dore Bafana,
which is located 21 km southwest from Hawassa, the
Regional Capital. The woreda is bordered at the North
by Oromia regional state, at the East by Hawassa city
administration, at the southeast by Boricha woreda, at the

south by Balela woreda, and at the east by Oromia region.
The Woreda is divided into 23 peasant administrations.
Maize is the common crop produced in the woreda. The
total population of the woreda, as projected from the 2007
national census, was 160,180 of which 81,692 (51%) were
females and 78,488 (49%) were males.’

Study Design, Period, and Sample Size

A study was a community-based cross-sectional conducted
from January, 1 to February 15, 2019. The source popula-
tion of the study was all adult population above 18 years in
Hawassa Zuria woreda who are living in the area for more
than six months. And, the study population was adult
population aged above 18 years living within eligible
households in randomly selected Kebeles (smallest admin-
istrative unit) in Hawassa zuria Woreda. The sample size
was calculated by a single population proportion formula
bearing in mind a 6.5% prevalence of DM from the pre-
vious study,” 3% desired precision, 95% confidence inter-
val (CI), and a design effect of 2. Accordingly, the smallest
sample size (n) intended was found to be 519.

Sampling Technique

Multistage sampling technique was applied to select study
participants. First, five kebeles (smallest administrative
unit) were nominated randomly out of 23 kebeles in the
district. Then, the sample was distributed to the nominated
kebeles in proportion to the whole number of households
in all kebele. Households in each kebele were selected
through the systematic sampling technique via using the
list of households as a sampling frame. K value for sys-
tematic sampling was 13, and then every k household were
selected. Lastly, one person was randomly selected from
households with more than one eligible individual.

Data Collection and Measurement
A pretested structured interviewer-administered question-
naire was used to collect the data. And, physical measure-
ments and biochemical measurement were modified from
“WHO STEP” wise method for non-communicable dis-
eases risk factor surveillance (STEPS). The questionnaire
had three sections: socio-demographic and behavioral
information, physical measurements (anthropometric and
blood pressure), and biochemical tests.®

Step 1: Demographic and Behavioral Characteristic
Data. In this stage, demographic and behavioral risk fac-
tors were collected via face-to-face interviews using an
interviewer-administered questionnaire.
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Step 2: Blood pressure measurement: Blood pressure
(BP) was taken in the sitting situation on the right arm by
the mercury sphygmomanometer. Two evaluations were
taken 5 minutes apart, and the average was considered as
the final BP reading. Hypertension is demarcated as a systolic
BP of >140 mmHg or diastolic BP of >90 mmHg.’
Anthropometric measurements: Height was taken by

a stadiometer, standing upright on a flat surface.
Bodyweight was measured while wearing light clothes on
an adjusted scale. Body mass index (BMI) was calculated by
the formula: weight in kilograms divided by height in meters
squared. A BMI <18.5kg/m2 was considered underweight,
18.5-24.9 kg/m2 was normal, 25-29.9 kg/m2 overweight
and >30 kg/m2 obesity.'® Waist circumference (WC) digni-
fied at the estimated midpoint between the lower margin of
the last palpable rib and the top of the iliac crest by elastic-
plastic tape. WC values >94 and >80 cm for men and women
respectively were measured high.'!

Step 3: Biochemical measurements: using plain vacationer
tubes 3mL venous blood were got after an overnight fast (>
8hrs) at the communal. To allow clotting blood samples were
left at room temperature for 15-20 minutes and centrifuged at
3000 rpm for 10 minutes. Then sera were shifted into 2 mL
Eppendorf tubes and stored at+4°C for 1-2 hours at sampling
sites and elated to Dore Bafano primary hospital. By using
a chemistry analyzer (DIRUI CS 1248) the levels of glucose,
total cholesterol (TC), and triglycerides (TG) were measured.
The diagnosis of DM was based on the WHO 2006 with
fasting blood glucose of over >126 mg/dl being diagnostic
for DM.'? The optimum serum level for lipid profiles was
careful as <200 mg/dl for TC and <150 mg/dl for TG in both
genders as per the third report of the national cholesterol
education program expert panel on detection, evaluation, and
treatment of high blood cholesterol in adults."

Data Quality Control

To safeguard the quality of the data, a pre-test was done on
5% of the questionnaire at neighboring Boricha district
having similar socio-cultural characteristics with study
subjects. Questionnaire was first prepared in English and
translated into Sidamu Afo, a local language, and back
translated into English by another translator to keep its
consistency. The questionnaire was assessed for its clear-
ness and the questions that were problematic to reply were
restated. A four-day training on questionnaire administra-
tion, physical measurement, and biochemical measurement
techniques were given to the data collectors five days
earlier than the actual survey. Data were collected by five

nurses, two health officers, and two-laboratory technicians.
Earlier starting blood collection, laboratory technicians
were invigorated on appropriate sample collection. To
minimize observer error physical measurements were
recorded twice and in some cases three times, whereas,
rotation of data collectors was done to compare results.
The glucometer device and strips were checked periodi-
cally for constancy in reference and test reading. The
instrument DIRUI CS1248 chemistry analyzer was stan-
dardized by calibrator (Autocal) and quality control sam-
ples normal (Humatrol N) and pathological (Humatrol P)
was run every day before running samples for tests. The
entire processes of data collection were overseen by super-
visors and the principal investigator. The collected info
was regularly checked in the field by the supervisors.

Data Management and Analysis

Data were examined for completeness and consistency and
any unfinished information was excluded from the entry.
Coded data were entered and cleaned by EPI info version
3.5.1 stats package and transported to SPSS version 20 for
analyses. Frequency distribution and percentage calcula-
tion were done to describe the socio-demographic charac-
teristics and other variables. Adjusted odds ratio (AOR)
with 95% confidence intervals (Cls) was calculated using
logistic regression analysis. Variables with a p-value of
less than 0.25 in bivariate analysis were candidates for
multivariate analyses to control for potential confounders.

Result

Socio-Demographic Characteristics

Out of 519 selected adult participants, 516 were partici-
pated in this study giving a response rate of 99.4%. Three
persons were found inadequate for biochemical analysis
and were excluded from the study. The median (interquar-
tile range) age of the study participants was 35 (28-43)
years. The Socio-demographic characteristics of the vari-
ables are shortened in Table 1.

Behavioral Characteristics

Around one-quarter of the participants had smoked cigar-
ettes at least once in their lifetime of whom 100 (19.3%)
are current smokers. Among current smokers almost all,
98 (98%) had smoked for less than four years. About 88
(88%) of the smokers were categorized as a light smoker.
Regarding alcohol consumption 124 (24%) of respondents
had drunk at least once in their lifetime while, 52 (10.1%)
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Table | Socio-Demographic Characteristics of the Study Table 2 Behavior and Feeding Characteristics Among
Participants, Hawassa Zuria, 2019 Participants of Hawassa Zuria, 2019

Variables Frequency Percentage Variables Frequency | Percentage

Residence Ever smoked Cigarettes (n=516)

Urban 129 25 Yes 131 254
Rural 387 75 No 385 74.6

Sex Smoke currently (n=516)

Male 323 62.6 Yes 100 19.3
Female 193 374 No 416 80.7

Age Smoking years (n=100)

18-24 80 15.5 <4 98 98

25-34 168 326 25 2 2

3544 144 279

45.54 68 132 Smoking dose (n=100)

>55 56 10.9 Light smoker 88 88
Moderate smoker 3 3

Median (IQR) age 35 (28-43) - Heavy smoker 9 9
Educational Status 60 1.6
Cannot read and write 80 15.5 Ever consumed an alcohol
Read and write only 140 27.1 ves 124 24
Primary education 112 21.7 No 392 76
Secondary education 124 24 Current alcohol drink (n=52)

Diploma and above Yes 32 101
Religion No 464 89.9
Protestant 444 86 Alcohol dose (n=52)

Orthodox 36 7 Light 48 84.6
Catholic 16 3.1 Heavy 4 15.4
Muslim 12 2.3
Others 8 16 Eat fruit in a week (n=268)

< 2days 176 65.7

Occupation 23 days 92 347
Farmer 244 473
Employee 120 233 Consumption of vegetable/wk
Daily laborer l6 3.0 (n=234)

Merchant 92 17.8 -2 days 206 88
House wife 44 85 23 days 28 2

Family size Use of fatty food
-3 persons 144 27.9 Yes 46 89
4-5 persons 248 48] No 470 ol
>5 persons 124 24 Additional salt use

Yes 45 8.7
No 471 91.3

of them drink alcohol currently of which 48 (84.6%) were
categorized under light drinkers’ (Table 2).

Physical Measurements and Biochemical
Tests of Participants

From the total study participants, the prevalence of hyperten-
sion was 92 (17.8%, 95% CI: 14.5-21.1). Regarding waist
circumference, 224 (43.3%, 95% CI: 39-47.7) of the partici-
pants had high waist circumference. Among study participants,

50 (9.7%, 95% CI: 7.1-12.2) of them had >200mg/dI of total
cholesterol and 32 (6.3%, 95% CI: 4.1-8.3) of the participants
had >150mg/dl of triglyceride (Table 3).

The Prevalence of Diabetes Mellitus

The DM prevalence was found to be 64 (12.4%, 95% CI:
9.5-15.2). Of these, the proportion of previously undiag-
nosed DM was 48 (75%) (Figure 1).
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Table 3 Physical and Biochemical Measurement of Participants in
Hawassa Zuria, 2019

Variables Frequency | Percentage with 95% Cls
Hypertension
Yes 92 17.8 (14.5-21.1)
No 424 82.2
Diabetes mellitus
Yes 64 12.4 (9.5-15.2)
No 452 87.6
Waist circumference
Normal 292 56.6
High 224 43.4 (39-47.7)
Total cholesterol
<200 416 90.3
2200 50 9.7 (7.1-12.2)
Triglyceride
<150 484 93.8
=150 32 6.3 (4.1-8.3)

Factors Associated with Diabetes Mellitus
In bivariate analysis variables like place of residence, age,
sex, marital status, religion, occupation, family size,
awareness about DM, khat chewing, coffee consumption,
tea consumption, and recreational sport were not partially
associated with DM (and P-value >0.25); However, mar-
ital status, educational status, alcohol consumption, fatty
food feeding, additional salt use, means of transportation,
body-mass-index cigarette smoking, hypertensive, high
waist circumference, total-cholesterol levels, number of
days eating fruit per week were found to be partially

80% - 75%
70% -
60% -
50% -
40% -
30% 25%

20% -

10% -

0% -
percent

association with diabetes mellitus at p-value less than or
equals to 0.25 and were candidates for multivariate
analysis.

Accordingly, participants who were obese or over-
weight were 9.2 times more likely at risk of being DM
positive than their counterparts (AOR=9.2: 95% CI: 4.3,
19.8). Hypertensive respondents were at risk of developing
DM that the odds of DM was about 4 times compared with
those participants having normal blood pressure
(AOR=3.8 95% CI:1.75-8.4). The odd of developing
DM among subjects with smoking habit was about 8
times linked to study participants who had never smoked
in their lifetime (AOR=7.8, 95% CI. 3.45, 18.1).
Moreover, respondents who had high waist circumference
were 25 times more likely to be DM positive compared to
their counterparts (AOR=25, 95% CI: 8.5, 79) (Table 4).

Discussion
To our best knowledge, this study was the first in Hawassa
Zuria Woreda to assess the prevalence and associated
factors of DM among the adult population. In this study,
we have identified a high prevalence of diabetes mellitus
in the study area. A huge percentage of the DM was
undiagnosed and thus untreated. The associated factors to
DM include obesity, being a smoker, being hypertensive,
high waist circumference and high triglyceride levels.
This study revealed that DM prevalence is found to be
12.4%. The results obtained are comparable to study done in
East Gojjam, Ethiopia (11.5%), in the Democratic Republic
of Congo (11.7%), in Eket, South Nigeria (13.7%), and at
Hawassa City, Ethiopia (12.2%)."* %! Moreover, the result

u Prevesiously undiadgnosed DM

i Prevesiously diadgnosed DM

Figure | Distribution of previously diagnosed and undiagnosed DM among DM-positive participants.
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Table 4 Multivariable Analysis of Factors Associated with Diabetes Mellitus Among the Adult Population at Hawassa-Zuria Woreda,

Southern Ethiopia, 2019

Variables Diabetes Mellitus Status COR 95% CI AOR 95% CI
Yes No
Body mass index
Normal 24 356 | |
Over weight and Obese 40 96 6.2(3.5, 10.75) 9.2(4.3, 19.8)**
Hypertensive
Yes 36 64 4.7(2.69-8.25) 3.8(1.75-8.4)**
No 28 388 | |
Means of transportation
Foot 40 324 1.5(0.9-2.6) 0.47(0.2.1.13)
Vehicle 24 128 | |
Smoking
Yes 36 64 4.7(2.69-8.25) 7.8(3.45-18.1)**
No 28 388 |
Total cholesterol
<200 55 411 | |
2200 9 41 1.64(0.76-3.56) 0.76(0.26-2.23)
WHR
Normal 8 284 | |
High 56 168 11.8(5.5-25.4) 25(8.5-79)**
Fruit consumption days per week
0-2 48 376 | |
>3 16 76 1.65(0.89-3.1) 1.02(0.37-2.9)

Note: **Indicated as p-value <0.01.

is higher than other similar studies conducted in Ethiopia,
namely in Mizan Aman (6.5%), Dire Dawa city (8.95%),
Gilgel Gibe of Jimma zone (4.4%), in Addis Abeba (5%) and
at Bishoftu town (5%).”'7'"?? In the same way our result is
much higher than prevalence of type 2 diabetes in other Sub-
Saharan countries like 0.6% in rural Uganda, a study based
on random plasma glucose test’® and 0.8% in rural
Cameroon, a study based on fasting blood glucose test/oral
glucose tolerance test.>> This variation may be due to var-
iances in the period the studies were done, the area of the
study, designs of the study, sample sizes used, the socio-
demographic and life style of the studied population and
the composition of the study population. For instance, the
studies done in Bishoftu town, Gilgel Gibe and Dire Dawa
City were encompassed both urban and rural areas and
enormous sample sizes. While, the current study included
somewhat smaller sample compared to the sample sizes of
the other studies.

Amongst the issues with diabetes mellitus, the ratio of
persons diagnosed to the undiagnosed was one to three

(70% (n=48)) of the study participants with diabetes were
uninformed of their blood glucose level before the survey.
If this survey was not conducted and if these participants
were not included in the sample/survey, it means that these
diabetic cases would seek health care after complications
start to occur. That time would be too late to reverse
diabetic-related complications. This revealed that is rela-
tively higher than the reports from Southern Ethiopia'®
and Addis Abeba.*® However, it is lower than undiagnosed
diabetes in Mizan Aman 88.5%’ and in North West
Ethiopia 82.6% in rural setting.’” The high rate of undiag-
nosed diabetes may be due low cognizance of the people
about the disease. This is probably owed to the low health-
seeking behavior and subsequently, primary health-care
facilities are not inclusive in developing countries unlike
that in developed countries,” another reason might be more
attention given to communicable diseases and poor culture
of medical checkup in developing countries. It is of critical
importance to increase population awareness about chronic
diseases like diabetes to enhance early diagnosis of the
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disease and management before its progression to life
threatening complication.

In the current study, overweight and obese were found
to be statistically significantly associated with having dia-
betes mellitus. This is consistent with other similar studies
conducted in Mizan Aman, Kashmir India, Addis Abeba,
Bishoftu, and Sidama zone.”'?* This influence is due to
the condition that overweight and obese persons’ adipose
tissue discharges increased amounts of pro-inflammatory
cytokines, non-esterified fatty acids, glycerol, hormones,
and further factors that are intricate in the progress of
insulin resistance. Insulin resistance is conveyed by the
dysfunction of pancreatic islet B-cells the cells that release
insulin to control blood glucose levels. Irregularities in -
cell purpose are therefore serious is crucial to the risk and
development of DM.?

This study has shown that there was an important
association between cigarette smoking and diabetes melli-
tus, which is consistent with other similar studies con-
ducted elsewhere.”'"° There is an emerging body of
evidence to show that smoking is a risk factor for diabetes
mellitus. Cigarette smoking is certain of the known mod-
ifiable risk factor for diabetes mellitus both in industria-
lized and unindustrialized nations equally likewise
confirmed by this study.> Several hypotheses have been
proposed to elucidate this link. The mechanism of smok-
ing propagations the risk of diabetes and deteriorates glu-
cose homeostasis has not been fully shown; nevertheless,
the presented suggestion confirmations that the habit
upsurges insulin resistance. Cigarette smoking has been
recognized as a potential risk factor for insulin resistance,
a forerunner for diabetes. Smoking has also been revealed
to worsen glucose metabolism which may foremost to
diabetes mellitus.*”

Furthermore, waist circumference was one of the inde-
pendent risk factors associated with diabetes mellitus in our
study, which is also retained by other similar studies
elsewhere.”'** Furthermore, the proportion of individuals
with high waist circumference (32.6%) is remarkable in
rural setting and may contribute to alarmingly increasing
prevalence of diabetes, currently, in developing countries.
Previous studies from Ethiopia indicated that high waist
circumference is a risk factor for diabetes.”'® Thus, our
finding strengthens the idea that excess waist circumference
plays a role in the development of type 2 Diabetes. Though
not significant, participants with BMI >25.0kg/m2 category
have high chance of developing diabetes. Central obesity is
one of the familiar modifiable risk factors associated with

diabetes mellitus as per the WHO and IDF chronic non-

communicable disease surveys report in different
countries.”® This is why abdominal fat accumulation clues
to the secretion of highly active hormones called adipokines
that maybe will damage glucose homeostasis.

Finally, the current study also revealed that the preva-
lence of hypertensive persons was found to be one-fifth of
the participants and the odds of developing DM was about
four times among hypertensive respondents. This outcome
is in line with similar study results from Mizan Aman,
South Africa, Bishoftu, and Sidama zone.?22428.29 Thig
is higher than the prevalence reported in Koladiba, North
West Ethiopia.”® This discrepancy might be due to older
average age of this study population than that of Koladiba
town.

This study was conducted in a large number of parti-
cipants with proper sampling strategies which could
enhance the representation of the study population.
WHO’s recommendation for fasting blood glucose and
anthropometric measurements have been strictly followed.
Standardized measuring tools were used. Involving adult
populations from both urban and rural area could demon-
strate the distribution of the problem to the general popu-
lation. Our study was not free from limitations. For
example, the study was not capable to categorize the
different kinds of DM. Another limitation was diabetes
mellitus was identified by glucose meter from capillary
blood; which is not as reliable and accurate as plasma
glucose estimation diagnosed by a spectrophotometer.
Besides, the study was done among subjects with different
lifestyle and work culture. Additionally, it is imaginable
that participants did not trace their particular fasting time
and this influence has pretentious the general prevalence of
DM. Due to the cross-sectional nature of the study, we
could not control temporal relationships between DM and
the associated factors, for instance, triglycerides levels.
Longitudinal research is needed to determine temporal
and causal relationships between the covariates and DM.
Another limitation of this study may be that other factors
such as viral infection (like HIV) which may be associated
with diabetes mellitus but were not recorded in this study.
Activity and alcohol and substance consumption practices
were only assessed by interview which may not be accu-

rate due to recall bias.

Conclusion
This study revealed that DM prevalence in the study area

was high when compared to national prevalence.
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Overweight and/or obese, hypertensive, smoking habit and
high waist to hip ratio has higher odds of developing
diabetes mellitus. Seventy-five percent (48 out of 64) of
the diabetes cases were anew diagnosed in our study. We,
therefore, recommend timely and proper screening and
management of DM at the study area. And emphasis to
be given to those population at risk of developing DM.
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