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ABSTRACT

Background: High body mass index in type 2 diabetes mellitus patients has been known to
cause adverse impacts in the treatment and prevention of its likely complications. According to
the World Health Organization, the number of patients with Type 2 diabetics in Ethiopia was
estimated as 800,000 in 2000 and projected to be about 1.8 million by the year 2030.

Objective: To assess the prevalence of High body mass index and its associated factors among
patients with type 2 diabetes mellitus attending the follow up clinics at St. Paul’s Hospital
Millennium Medical College in Addis Ababa, Ethiopia, 2022.

Methods: A hospital based cross sectional study was conducted from May 21, 2022 up to June
21, 2022 among type 2 diabetes mellitus patients who are attending diabetic clinic at St. Paul’s
Hospital Millennium Medical College. Systematic random sampling technique was used.
Structured questionnaire and anthropometric measures were employed to collect the data. Binary
and Multivariable logistic regression analysis models were used to determine the relationship of
each independent variable with the dependent variable. Statistical significance was determined at

the p-value < 0.05. Strength of association was described by adjusted odds ratio.

Result: Among the total 410 study participants, the prevalence of high body mass index was
64.9 %( 95%CI: 58.9, 69.5). As the findings of this study revealed factors which were
significantly associated with high body mass index were female gender (AOR: 2.788, 95%ClI:
1.620, 4.798), those who attended higher education (AOR: 6.396, CI: 2.177, 18.788), those who
sometimes uses walking on foot for transportation (AOR: 5.367, CI: 2.409, 11.959) and central
obesity (AOR: .024, CI: .010, .058).

Conclusion: The prevalence of high body mass index was found to be very high among type 2
diabetes mellitus patients in the study area. Thus, an effective management of high body mass
index aimed at bringing towards normal body weight through organized programs including
nutrition and physical activity education and training can have significant role in preventing the

associated further complications in diabetic patients.

Key words: High body mass index, Type 2 diabetes mellitus, Factors associated, Ethiopia
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1. INTRODUCTION

1.1.Background
High body mass index is defined as a body mass index (BMI) of 25.0 kg/m?2 or above, represent
progressive buildup of adipose tissue to levels that damage the physical and psychosocial health

and well-being of an individual (1).

Globally over the past decade it has been known that the prevalence of type 2 diabetes is
increasing alarmingly and exacerbated by the global rise in the prevalence of high body mass
index. It is predicted that there will be at least 350 million people in the world with type 2
diabetes by the year 2030, unless appropriate measures taken(2).Worldwide, the proportion of
adults with a BMI of 25 kg/m2 or greater increased between 1980 and 2013 from 28.8 to 36.9%

in males, and from 29.8 to 38.0% in females(3).

More than 2.6 million adults in Ethiopia are living with type 2 diabetes mellitus (T2DM).
Ethiopia is the leading country in Africa in terms of the absolute number of individuals
diagnosed with each type of diabetes(4). WHO estimates the number of Type 2 diabetics in
Ethiopia to be approximately 800,000 in 2000 and projected that it would increase to
approximately 1.8 million by the year 2030(5).

The development of Higher Body mass index is dependent on an imbalance between energy
intake and energy expenditure during prolonged time. Although influenced by genetics, the
current obesity epidemic appears to be driven principally by behavioral and environmental
factors. Lifestyle factors, including high-energy diets and lack of physical activity, are the
greatest contributors to the energy imbalance that causes obesity. Body mass index is the most

commonly used indicator of obesity today (6-8).

Diabetes patients with high body mass index had a twofold greater relative risk of mortality than
normal-weight patients (9). Patients having high body mass index also develops insulin
resistance and metabolic syndrome whose other components besides hyperglycemic are
hypertension, dyslipidemia, pro-inflammatory and pro-thrombotic state(10). Moreover, the
presence of High body mass index among type 2 diabetes patients increases the risk of mortality

from cardiovascular disease (11).



Higher Body Mass Index is an important modifiable risk factor for diabetes. Reducing the
Prevalence of Higher Body Mass Index will lead to an improvement in the medical performance
of diabetic patients (12). On type 2 DM patients, an increase in BMI results in severe obesity and
associated complications than on healthy person. There is a seven times more risk of diabetes
related health risks in individuals who weigh too much compared to those with normal weight

(13).

A combination of diet and exercise has been proven more effective in regulating blood sugar
more than diabetic medications do. The determinant factors for increased Prevalence of higher
body mass index among type 2 DM were residence area, alcohol consumption, low level
physical activities, duration of DM, central obesity and dietary intake. Using Waist
circumference (WC) in conjunction with BMI would be useful for better diagnosis and early

detection of type 2 DM patients with High body mass index(14, 15).

A few studies indicate that up to half of type 2diabetes patients are affected by higher body mass
index, with magnitude varying according to age and setting; 85% in Tanzania(16)and 27.4%—

83% in Nigeria(16).
1.2. statement of the problem

Now an epidemic, and arguably the most preventable cause of mortality and morbidity second to
cigarette smoking is High body mass index. (17)Globally, over 300 million and 1.1 billion cases
of adult obesity and overweight respectively are reported annually(18).The National
demographic health survey (DHS) survey conducted in 2016 report showed that in the urban
areas of Ethiopia 21% of women and 12% of men; and in Addis Ababa city 30% of women and

20% of men, were either overweight or obese(19).

Study conducted in Hosanna, south Ethiopia shows that the Prevalence of higher body mass
index was very high. This study showed that 35.9% of the type 2 DM patients were having High
body mass index. Of whom 31.5% were overweight and 4.4% were obese(14). Similar study
conducted in Mekelle shows that Prevalence of High body mass index among type 2 diabetes is

40.8(20).

Higher body mass index have been associated with profound health consequences including

hypertension, hyperglycemia, dyslipidemia, coronary artery disease, cardiovascular diseases,
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cerebrovascular diseases, osteoarthritis, gallbladder diseases, respiratory tract diseases as well as
psychological and emotional distress(8, 21). Higher body mass index has further been linked
with poor control of blood pressure, cholesterol and blood glucose levels among individuals with
type 2diabetes(22). High body mass index in high cardiovascular risk patients with Type 2 DM is
related to the major cardio metabolic risk factors. Furthermore, treatment intensity, like insulin,
statins or oral antihypertensive drugs, is higher in those with high body mass index; while Blood
Pressure and lipid control in these patients are remarkably suboptimal(23). It does interfere with
not only effective treatment of hyperglycemia, but also hypertension and dyslipidemia
cardiovascular disease, cerebrovascular disease, hyperlipidemia and increased incidence of
arthritis of the hands and knees, gallbladder disease, and sleep apnea(24). High body mass index
independently increased the risk of Coronary heart disease in patients with type 2 diabetes. The
Coronary heart disease risk was higher with increasing BMI than with stable or decreasing

BMI(25).

Prescriptions spending for community-dwelling Medicare beneficiaries found that annual drug
spending was significantly higher for Medicare beneficiaries with high body mass index
compared to normal-weight beneficiaries. Individuals with high body mass index also had higher
utilization rates of selected medications for diabetes, hypertension, ischemic heart, cardiac

failure, hyperlipidemia, and osteoarthritis(26).

In presence of much evidence that reversal of obesity generally is difficult and long-term success
rates are low, strategies to reduce obesity are essential and potentially more simpler than obesity

treatment regimens for controlling the current obesity epidemic(8).

A combination of diet and exercise has been proven more effective in regulating blood sugar
more than diabetic medications do(15). Weight loss among patients with type 2 diabetes has
shown to provide beneficial impacts in treatment and control of metabolic parameters. (27) It is
furthermore associated with a pronounced low cardiovascular risks among patients with type 2

diabetes(28).

The determinant factors for increased Prevalence of Higher body mass index among type 2 DM
were residence area, alcohol consumption, low level physical activities, duration of DM and

dietary intake(14).



Despite this devastating trend and the recognition of the emerging problem of chronic diseases as
a national public health concerns in the recently launched Health Sector Transformation Plan of

Ethiopia little efforts are being made to address High body mass index (29).

In previously conducted studies nutritional knowledge of the respondent to higher body mass
index was not considered (20, 30). The studies conducted were not included institutional factors
such as lack of exercise prescription and clinical factors like treatment categories. This study will
focus on these as an associated factor for High body mass index on type 2 DM patients.

Therefore, this study aims to assess the Prevalence of Higher Body Mass Index and its associated
factors among type 2 DM patients who are following treatments in St. Paul’s Hospital

Millennium Medical College, Addis Ababa, Ethiopia.

1.3. Rationale or Significance of the study
Higher body mass index is on the rise globally, not only in the general population but also in
patients of type 2 diabetes mellitus. Being obese is themselves risk factors for diabetes mellitus,

cardiovascular and other diseases(31).

Higher body mass index can potentiate and intensify the complication of diabetes and are the
causes that make the treatments of diabetes unsuccessful. Such that they can result in increased
duration of hospitalization and increase associated cost as an individual and as a society in
whole. Assessing the Prevalence of higher body mass index can be the means to measure

weather the treatments and health education given is successful or not(32).

As one of sub-Saharan African country, Ethiopia is facing burdens of both communicable and
non-communicable disease. So as one part of non-communicable disease, it is essential to assess
the prevalence and associated factors of higher body mass index in type 2 diabetes mellitus. As
of my knowledge there is limited study conducted in our country to assess the Prevalence of
higher body mass index in type 2 DM patients and its associated factors. In addition this study
will focus on treatment categories as associated factors of higher body mass index on type 2 DM

patients.



Therefore this study aims to assess the prevalence of higher body mass index in type 2 DM
patients and its associated factors on patients who are following treatments in St. Paul’s Hospital

Millennium Medical College Addis Ababa, Ethiopia.

Identifying factors associated with higher body mass index will be helpful to educate and thereby
control the progress of high body mass index in patients with type 2 diabetes, which can reduce

the risks of high body mass index related comorbidities and mortalities in type 2 diabetes.

The findings of this study will be helpful to educate patients to improve their life style and hence
enhance the improvement in the diabetes management. It will help to understand the factors
associated with high body mass index so as to create appropriate investigation and treatment
guidelines for hospital. Another significance of this study for health professional is it will
provide an evidence based data for diabetic care and education. Furthermore, the finding may

serve as a base line data for policy makers and researchers.



2. Literature Review

2.1. Prevalence of Higher Body Mass Index
Non-communicable diseases commonly associated with higher body mass index like type II DM,
cardiovascular diseases, cancers and hypertension are gradually replacing infectious diseases as a
main source of morbidity in African countries(33). Population surveys conducted in various
areas of sub Saharan Africa shows that prevalence of high body mass index is increasing with in

the general population(34).

Approximately 84.5% of hospitalized type 2 diabetes patients were having higher body mass
index (BMI>25 kg/m?). More percentage of females (61.3%) were obese (BMI >30 kg/m?
compared to males (54.6%). Obese patients with type 2 diabetes were younger, have poor
glycemic control, exhibited hypertension, and had worse lipid profiles compared to type 2
diabetes patients with BMI <30 kg/m?. Approximately 84.5% of the hospitalized type 2 diabetes
patients identified in this study were overweight or obese (BMI >25 kg/m?), suggesting the need

for effective weight loss intervention in this population(35).

Research conducted with in the Swedish National Diabetes Register was to review the
associations of higher body mass index with CVD in type 2 diabetes showed that higher body
mass index independently increased the chance of cardiovascular heart disease and
cardiovascular disease in patients with type 2 diabetes. The cardiovascular heart disease risk was

higher with increasing BMI than with stable or decreasing BMI during the study(25).

The LEADER (liraglutide effect and action in diabetes evaluation of CV outcome results) trial,
which is aimed to assess the cardiovascular safety of liraglutide in patients with T2DM.
According to LEADER findings, in this population of patients with T2DM, the prevalence of
higher body mass index is very high (90.3). Only 9.1 % of the patients were of normal
weight(23).

According to the study conducted in Ghana the prevalence of higher body mass index is
increased among diabetic patients. Being a female was significantly related to increased risk of
obesity. Taking of snacks in between meals, eating meals late at night, physical inactivity,

excessive fast food intake, and beverage intake were common causes of obesity among diabetic



patients. Physical exercise and dietary measures to regulate body weight are lacking despite the

will to achieve appropriate body weight(32).

The study including data of 446 type 2 DM patients attending a diabetes clinic of a university
teaching hospital in Southern India result shows that there’s increased prevalence higher body
mass index in that clinical population of diabetes, suggest that structured weight reduction should
be an integral decision of attainment of glycemic targets. The percentage of diabetics with
general obesity was 48.9% while 68.1% had central obesity. The results show in 59.9% females
had raised BMI compared to 40.9% in males. Similarly, 86.6% of females had a waist

circumference above the cut off value as compared to 54.7% males(26).

Study conducted to measure the prevalence of higher body mass index among type 2 diabetic
patients attending diabetes clinics in northern Tanzania showed high magnitude (85.0%) of high
body mass index among type 2 diabetic patients who were attending care clinics in these setting.
Of them, 44.9% were overweight and 40.1% were obese and the prevalence of higher body mass
index were marginally significantly varies inconsistent with their occupation and age of

participants(22).

The systematic review that was aimed to assess prevalence of hypertension and obesity in
patients with type 2 diabetes mellitus captured data from observational studies from 36 countries
around the world, demonstrated that the high prevalence of obesity in type 2 DM as a worldwide
issue. Of the studies evaluating obesity prevalence in patients with T2DM, over one-quarter of
the 32 rates according to BMI were above 50%, whereas over four-fifths of the rates estimated
by waist circumference were above 50%. The high prevalence of central obesity (high waist
circumference) in most regions was observed than those recommended by the International

Diabetes Federation (IDF)(36).

Study conducted in Ethiopia ,Addis Ababa showed that 46.4% of the diabetic patients were
overweight or obese(37). The study conducted to assess prevalence of overweight and its
associated factors among type 2 diabetes mellitus patients at Mekelle public hospitals, showed
that the prevalence of overweight among type 2 DM patients using BMI as a measure was 40.8%
and by using waist circumference as a measure 53.2% of the study subjects had central
obesity(20). And also study conducted in Jimma, southwest Ethiopia shows that the prevalence

of higher body mass index among type 2 DM patients is very high(36.2%)(38). Similarly, the
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study conducted in Hosanna, south Ethiopia shows that the prevalence of higher body mass
index was very high. This study showed that 35.9% of the T2DM patients were having higher

body mass index. Of whom 31.5% were overweight and 4.4% were obese(14).

2.2. Factors associated with higher body mass index among type 2 DM Patients

2.2.1. Socio demographic factors associated with higher body mass index
The prevalence of higher body mass index was significantly different according to occupation
and age of participants. Slightly vast majority of patients who were employed were having high
body mass index as compared to those who were unemployed. The prevalence of higher body
mass index was highest in patients aged 41-60 years and those <40 years comparing to those
older than 60 years. Patient’s <40 years had 70% higher odds of having high body mass index
compared to those older than 60 years. Those aged 41-60 years, had twofold increase in odds of

having high body mass index compared to those who were older than 60 years(22).

A retrospective study conducted in Uganda to determine prevalence of higher body mass index
and associated factors with higher body mass index among patients with type 2 diabetes mellitus
showed that the factors found to be associated with high body mass index among type 2 DM
patients were female gender, age, and Socioeconomic status(39).

In Tanzania study aimed to assess the prevalence of higher body mass index among type 2
diabetic patients showed factors like gender and residence are associated with magnitude of
higher body mass index. High prevalence of higher body mass index were observed in female
participants as Longitudinally, evidence suggests that marriage predicts weight gain in both men
and women, whereas marital termination (through divorce or widowed) predicts weight loss

compared to their male’s counterparts i.e. 92.2% vs. 69.9%(40).

Slightly vast majority of patients who were employed (91.4%) and self-employed (88.9%) were
having high body mass index as compared to those who were unemployed (79.3%). Data shows
being employed or self-employed had twofold increase in odds of having high body mass index
in this setting(22). Being from urban residence had 3.4 times the odds of having high body mass

index compared to their counterparts(20).



2.2.2. Behavioral factors associated with high body mass index
In a study conducted in Iran, increased prevalence of higher body mass index in females was
attributed to differences in level of physical activity. The majority of subjects in particular
women had none or low levels of physical activity(41).
According to the study conducted in Ghana, taking of snacks in meals, eating meals late at night,
physical inactivity, excessive fast-food intake, and alcoholic beverage intake were associated
with increased prevalence of higher body mass index. Four hundred and ten (410) representing
75.5% of the participants were not physically active. Only 133 (24.5%) do regular exercise. The
common type of exercise among the participants was walking(57.1%) followed by jogging
(42.9%).Twenty-five percent (25.0%) of participants with history of alcohol intake were obese
using the BMI, WC, and WHR whereas 75.0% were obese using WHtR(32).
In crossectional study conducted in Uganda, those who reported to rarely consuming fruits and
vegetables were less likely to have high body mass index than those who had regular intake of
fruits and vegetables(39).
Study conducted in Mekelle, Tigray showed alcohol consumption, physical activities, central
obesity and dietary intake were the determinant factors for overweight among type 2 diabetes
mellitus patients(20).
The study conducted at Nigist Eleni Memorial Hospital, Hadiya Zone, Southern Ethiopia, being
a diabetic patient for 3 years or more and poor dietary practices were significantly associated
with high body mass index of the type 2 DM Patients(14).Current cigarette smoking were
positively associated with high body mass index among the study participants(42).

2.2.3. Knowledge of high body mass index
According to the crossectional study conducted in Ghana, Using WHR as an indicator, 19.7% of
participants with adequate knowledge, 29.1% with inadequate knowledge, and 45.5% with no
knowledge of high body mass index were obese (p = 0.0101) while 22.5% of participants with
adequate knowledge, 39.3% with inadequate knowledge, and 72.2% with no knowledge of high
body mass index were obese (p< 0.0001)(32).

Study aimed for assessment of the level and associated factors with knowledge and practice of

Diabetes Mellitus among Diabetic Patients attending at Felege Hiwot Hospital, Northwest -



Ethiopia shows less than 10 % of study participants knew weight reduction as life style

modification for prevention of diabetes related complications(43).

2.2.4. Clinical factors associated with high body mass index
According to retrospective study conducted in United States of America (USA) the comorbidity
burden tended to increase in older age groups and was higher in men than women. The most

common condition in patients with T2DM included hypertension(44).

Previous reports from the National Diabetes Register in Sweden have shown that obese patients
with type 2 diabetes have higher frequencies of hypertension, dyslipidemia and micro

albuminuria, which are well-known cardiovascular risk factors(25).

Clinical factors found to be associated with high body mass index reported co-morbid chronic
disease were hypertension and CVD. Regarding treatment categories patients treated with
insulin only compared to 57.6% of those treated with tables only were obese(39). Among the
factors which were significantly associated with obesity on type 2 DM patients is duration of

DM(25).

The crossectional study conducted in Uganda shows that, patients who were on dual therapy
were more than 2.2 times more likely to have high body mass index. Patients who had
neuropathy complications were 1.4times more likely to have high body mass index. Diabetic
patients who also had hypertension were more than 1.7 times more likely to have high body mass

index(39).

Study conducted in Mekelle, Tigray showed that the odds of overweight among participants who
stayed with type 2 DM for 3—-6 years was 2.8 times higher compared to those who stayed less
than 3 years(20).

The study conducted at Nigist Eleni Memorial Hospital, Hadiya Zone, Southern Ethiopia, being
a diabetic patient for 3 years or more and poor dietary practices were significantly associated

with the obesity of the type 2 DM Patients(14).

2.2.5. Institution/service-related factors
According to the study conducted at Nigist Eleni Memorial Hospital, Hadiya Zone, Southern

Ethiopia, 8.8% individuals didn’t have nutritional education from any sources Despite attending
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diabetic care clinic, there is limited self-management education offered by the health care
workers this might contribute to the observed high magnitude of higher body mass index in this

study population in that setting(45).

Regarding prescription of regular exercise, the study conducted found that only 37(18.4%) of the
respondents reported as they were practicing physical exercise regularly but out of total
respondents, 73(36.3%) reported that they never engaged in physical exercise as the result of

lack of clear instructions(46).
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2.3. Conceptual frame work

This conceptual frame work was developed from Determinants of obesity and associated

population attributes, South Africa: Empirical Evidence from a National Panel Survey, 2008-

2012(47). And other reviewed literatures (30, 39, 45, 48, 49). The diagram shows the

relationship between high body mass index and socio demographic, behavioral, institution

related and clinical factors among type 2 DM patients.

Institution/service
related factors

Health education

Regular follow-up

Behavioral factors

Dietary practice;

Socio demographic factors

Age, Marital status, Sex, ]
Education, Occupation,
Residency, Income

% Knowledge of high frequency of different
body mass index food groups, junk food
R G nowled - Level of exercise
erieral Hnowledge - Alcohol intake
Cause - Smoking
Complications
Management
High body mass
\ index among T2
DM patients

Clinical factors
Duration of DM

Treatment categories

Figure 1. Conceptual frame work for the study on prevalence of high body mass index and its

Associated factors among type 2 diabetes in St. Paul’s Hospital Millennium Medical College,
Addis Ababa Ethiopia, 2022.
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3. Objectives of the Study
3.1. General Objective

To assess the prevalence of higher body mass index and its associated factors among patients
with type 2 diabetes mellitus attending follow up clinic at St. Paul’s Hospital Millennium

Medical College in Addis Ababa, Ethiopia, from May 21, 2022 up to June 21, 2022.

3.2. Specific Objectives
- To assess the prevalence of higher body mass index among type 2 diabetic patients
Attending follow up clinic at SPHMMC Addis Ababa Ethiopia;
- To identify factors associated with higher body mass index among type 2 diabetic patients

Attending follow up clinic at SPHMMC Addis Ababa Ethiopia
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4. Materials and Method

4.1. Study setting and Period

St Paul’s Hospital Millennium Medical College /SPHMMC/is found in Addis Ababa, the capital
city of Ethiopia. It is governed by a board under the Federal Ministry of Health. St Paul’s
Hospital Millennium Medical College is in the process of building its capacity quickly in a short
period of growing from 3 to 250 faculty members in the last six years, and expanding teaching
facilities. The college has currently over 3736 clinical, academic , administrative and support
staffs those provide medical specialty service to patients who are referred from all over the
country, teaching medicine and nursing students and doing basic and applied researches. While
the inpatient capacity is more than 700 beds, the college sees an average of 1200 emergency and
outpatient cases daily. Annual average of 200,000 patients and a catchment population more than
5 million, approximately 75% of patients receive medical service free of charge.

The study was conducted from May 21, 2022 up to June 21, 2022 during the routine working
hours of the hospital.
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4.2. Study Design

A hospital based cross sectional study design was conducted

4.3. Population
4.3.1. Source population

All type 2 DM patients visiting SPHMMC

4.3.2.Study population

All type 2 diabetes patients having follow-up in St. Paul’s Hospital Millennium Medical College
Addis Ababa, Ethiopia, during data collection period.

Eligibility criteria
4.3.3. Inclusion criteria

All type 2 diabetes mellitus patients who have follow up visit in the study area were included.

4.3.4. Exclusion Criteria

Those critically ill, pregnant and have ascites were excluded.
4.4. Study Variables

4.4.1. Dependent variables
Body Mass Index among T2 DM Patients (normal vs high)

4.4.2. Independent variables
Socio-demographic factors: Age, Sex, Marital Status, Religion, Ethnicity, Educational status,

Income level, Residency, occupation

Behavioral factors: Physical activity, dietary intake, smoking, alcohol consumption
Clinical factors: Disease duration, Treatment categories

Institution/service-related factors: Nutrition education, regular visit, exercise prescription

Knowledge of high body mass index: General knowledge, Cause, Complications and

Management
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4.5.Measurement and Data Collection Method
4.5.1. Sample size determination
Sample size is determined using single population proportion sample size calculation formula by
considering the following assumptions: On the basis of a previous study, considering the
outcome variable as the prevalence of higher body mass index, the proportion of higher body
mass index T2DM patients with inactive level of exercise at Jimma hospital, Southwest Ethiopia,
was 50.6%.(38), 95% confidence level and a margin of error 5% .The final sample size by

adding 10 percent of nonresponse rate is 422.

The following formula was used to work out the sample size.

For the first objective

(Za/2)*p(1—P)
n= d?

Where; n=Desired sample size.
Zo/2= Critical value= (1.96)

P= Prevalence of condition being studied. In this case proportion of having higher
body mass index T2DM patients with in-active level physical activity at Jimma hospital,

Southwest Ethiopia, was 50.6%.(38)

d= precision (marginal error) =0.05

n= (1.96)%0.506(0.494)/ (0.05))

n=384

The nonresponse rate (10%) was considered and the final sample size is 422

Therefore, n= 38(10% of 384) +384 =422
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4.5.2. Sampling technique
SPHMMC was selected by simple random sampling technique by using lottery method from

public hospitals giving general services.

The monthly Average number of type two diabetes mellitus patients at follow-up clinics in St.
Paul’s Hospital Millennium Medical College from the patient appointment registration book is

around 850.

Systematic random sampling technique was applied to select the study participants.

For St. Paul’s Hospital Millennium Medical College systematic random sampling interval (K) is
determined as; K = 850/422= 2, the first patient was taken by lottery method and the next was

proceeded as every 2" patient.

4.5.3. Data collection procedures
Data collection methods including face-to-face interviews with questionnaires and
anthropometric measurements were taken by the trained research assistants. Three supervisors
were participated and also Three Bsc nurses were trained for data collection and participated in
the face-to-face interviews with type 2 diabetic patients. Questions on socio-demographic,
clinical and diagnostic characteristics, duration of DM and treatment options were asked during

the face-to-face interviews.

Following WHO recommendation, blood pressure was measured with the subject in a seating
position after waiting in a quiet room for at least five minutes with legs uncrossed. Depending on
the size of the subject’s right upper arm, one of two mercury sphygmomanometers with different
size cuffs were used to take three readings for blood pressure, measured to the nearest 2mmHg,
at intervals of one minute each. An average of three readings were used for the analysis, in
compliance with WHO recommendation of taking a minimum of two recordings of both the

systolic and diastolic pressures, to minimize measurement errors(50).

Anthropometric measures: Weight and height, measurements were taken. Heights of subjects
were measured to the nearest 0.1centimetres, using a standard stadiometer with subjects standing

in the upright position and without shoes on their feet. To ensure that an upright position was
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maintained, each subject was told to stand tall, looking straight forward, while the data collector
positioned the head, so that the temporo-mandibular joint is at level with the eye and both heels

on the ground, before taking the height measurement.

To measure the weight, subjects were first taken off heavy outer jackets, overalls, scarves or
heavy items in their pockets, and stand with both feet close together on a bathroom scale. Weight
is recorded to the nearest kilogram. Next the waist and hip girth were measured with the use of a
flexible, inelastic tape, calibrated in centimeters. Waist girth is measured at the mid-way
circumference between the lowermost rib margin and the iliac crest at the end of normal
expiration, while the hip girth is measured at the level of widest circumference of the hip over
the greater trochanter. Both measurements were taken three times and the average of the three
readings was also taken for the calculation of the body mass index, and further analysis. Body
mass index was calculated for each subject, as the value of the weight (kg), divided by the square

of the height (m2) or Wt/ht?)(50).

Circumferences were evaluated by using a stretch-resistantl-cm-wide measuring tape that
provides a constant measurement. Circumference measurements were taken while the subject is
in the standing position and breathing normally. Hip circumference was measured around the
widest portion of the buttocks, with the tape parallel to the floor. for taking both waist and hip
circumference measurements.

The categories for smoking status include current smoker (defined as smoking at least one
cigarette within the past month), never smoker and former smoker (defined as having quit
smoking more than one month prior to the study). Data on current alcohol consumption was
considered as: never drinkers, excessive drinkers (=3 units/day for men and >2 units/day for

women) or moderate drinkers (<2 units/day for men and <1 unit/day for women)(42).

Dietary practice was assessed using the conceptualized form of perceived dietary adherence
questionnaire for people with Type2 Diabetes. Out of the nine items in the questionnaire, six
items were used because of accessibility of the products. The score for each item ranged from 0
to 7, with the maximum value ranging from 0 to 42. Participants who consume the mentioned

food he/she listed the frequency of days in week, those who don’t take any of them marked zero
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and those who took food items throughout the week marked 7. The Participants that scored
above the mean value were considered as having “good’’ dietary practice and those scored below

the mean value were labeled as “poor’” dietary practice(51).

Knowledge questionnaire were developed from previous research to assess knowledge of type 2

diabetes mellitus patients about high body mass index (52).
Physical activity questions were asked by validated physical activity questionnaire(53).

Tools for data collection of alcohol consumption, smoking/tobacco use and physical activity

were adapted from previous study(54).

4.6.Data Quality Assurance
The collected data was reviewed and checked for completeness before data entry. Any error if
found during expert evaluation and pretest ,which was conducted among 42 type 2 diabetes
mellitus patients at Yekatit 12 hospital DM follow up clinic ,were corrected and modification
was made into the final version of the data collection format. To maintain consistency of the tool
the questionnaire was first translated from English to Amharic then back to English. Training
was given to data collectors and supervisors for two days before actual data collection. Data
quality was controlled by designing the proper data collection materials, through continues
supervision. All completed data collection forms were examined for completeness and
consistency during data management, storage, cleaning and analysis. Weight measurement scale
was checked before measurement. pretest was done on 10 % of sample size on similar patients
following in Yekatit 12 hospital which is different from the study area. Depending on the result
of the pretest, correction and modification was made on the questionnaire before applied on the

study population.
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4.7. Operational Definitions

Overweight: BMI of 25 up to 29.9 kg/m?
Obese; BMI >30 kg/m?
Higher body mass index; BMI equal or above 25kg/m?

Low level of physical exercise: individual activity less than 150 min per week was considered

as low level of physical activities (55).

Adequate level of physical exercise; individual activity above 150 min per week was

considered as adequate level of physical activities (55).
Mild activity: Mostly Sitting or Standing with only a short walking distance

Moderate activity: Activities that require the same physical effort as walking long distance or

backyard gardening

Heavy activity: Activities that require the same effort as lifting heavyweights or heavy

construction work

Heavy Alcohol Consumption - Refers to the average consumption of more than 3 standard
alcoholic drinks per day for men or >2 alcoholic drinks for women. A standard alcoholic drink is
the equivalent of one glass/can/bottle (330ml) of regular beer (with 3% ethanol), one glass
(100ml) of wine (10% ethanol) or one glass or measure (40ml) of distilled spirit, each of which
adds up to about 10g of ethanol per drink (42, 54).

Moderate /low consumption; moderate drinkers (<2 units/day for men and <1 unit/day for
women(42)(54).

Never drinkers: Those who have never drank alcohol before.

Current smoker: defined as smoking at least one cigarette within the past month(42).

Never smoker and former smoker: defined as having quit smoking more than one month prior
to the study(42).

Adequate knowledge of overweight/obesity: Participants were said to have “adequate”
knowledge of overweight/obesity if they responded to at least three correct answers each about
causes, complication, management of obesity, and method of weight measurement out of 4, 3, 4

and 3 choices respectively(52).
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Inadequate knowledge of overweight/obesity: “inadequate” knowledge if they responded to at
most one correct answer each to causes, complications, management of overweight/obesity, and
method of weight measurement out of 4, 3, 4 and 3 choices respectively (52).

No knowledge (do not know) of overweight/obesity: if they did not know anything about
causes, complication, management of obesity, and method of weight measurement (52).

Good dietary practice; out of six food items used, score for each item ranged from 0 to 7, with
the maximum value ranging from O to 42. The Participants that scored above the mean value
were considered as having good dietary practice and those scored below the mean value were

labeled as poor dietary practice

4.8.Data Analysis and Interpretation

The collected data was entered and cleaned as well analyzed using an Epi info computer
software version 7 and Statistical package for social sciences (SPSS) computer software version

20.0 respectively.

Descriptive statistics were performed to identify the distribution of socio-demographic

characteristics of the study participants.

After that, descriptive statistics such as frequencies, percentages, means, standard deviations, and
crosstabs were used to summarize data. Model fitness was checked using Hosmer-Lemeshow
goodness-of-fit. Binary logistic regression was done to determine the relationship of each
independent variable with the dependent variable; variables with p value below 0.2 were entered
into a multivariable logistic regression analysis to determine the association between a set of
independent variables with the dependent variable using a step wise backward method(56). A
variable with p value less than 0.05 were considered as statistically significant. An Adjusted
Odds ratio with their 95% confidence interval (CI) was used to show the strength of association.

The result was presented using text, graphs and tables.
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4.9.Ethical Consideration
Ethical clearance and approval to conduct the research was obtained from St. Paul’s Hospital
Millennium Medical College Institutional Review Board /IRB/. Official letter from school of
public health was written to St. Paul’s Hospital Millennium Medical College out-patient
department. In addition, informed consent was obtained from each study participant to confirm
their willingness for participation after explaining the objective of the study. Respondents were
clearly told that they have the right to refuse or terminate at any time of the interview.

Respondents were coded anonymously and confidentiality of information was maintained.
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S. RESULT
5.1. Socio Demographic Characteristics of the Study Participants

From the total 422 participants, 410(97%) responded to the questionnaires. Out of 410
respondents 274(66.8%) were females. The age range of the patients was from 24 to 91 years and
mean age was 53.70 (SD%12.91). Among all the participants 268(65.4%) were Orthodox
Christian religion followers and 155(37.8%) were from Amhara ethnicity; 379(92.4%) were
from urban area; 158(38.5%) attended primary education and 208 (50.7%) were house wives.
In addition, 179(43.7%) of participants had monthly income ranging from 1000 to 5000, and
177(43.2%) had monthly income below one thousand birr. (Tablel).
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Table 1: Socio demographic characteristics of type 2 DM patients attending follow-up clinic at

St. Paul’s Hospital’s Millennium Medical College, Addis Ababa Ethiopia, 2022.(n=410)

Characteristics Frequency | Percent
Age group(yrs.)  <=40 80 19.5
41 to 64 241 58.8
>64 89 21.7
Sex Male 136 33.2
Female 274 66.8
Residence Rural 31 7.6
Urban 379 92.4
Marital status single 42 10.2
married 270 65.9
divorced 42 10.2
widowed 56 13.7
Religion Orthodox 268 65.4
Muslim 91 22.2
Protestant 48 11.7
Others 3 i
Ethnicity Oromo 144 35.1
Ambhara 155 37.8
Guraggie 75 18.3
Tigray and others 36 8.8
Education no formal education 94 22.9
primary education 158 38.5
secondary education 70 17.1
higher education 88 21.5
Occupation House wife 208 50.7
Self employed 78 19.0
Others 48 11.7
Government employed 34 8.3
NGO employed 23 5.6
Farmer 19 4.6
Income <1000 177 43.2
1000 to 5000 179 43.7
5001 to 10000 33 8.0
>10000 21 5.1

[ Others for ethnicity => Gamo and Silte] [ Others for Occupation => pensioner,

student, merchant and tailor]
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5.2.Knowledge of Type 2 DM Patients towards higher body mass
index

From all 410 respondents 195(47.6%) have inadequate level of general knowledge about the
meaning of high body mass index, ideal body weight and method of weight measurement, while
124(30.2%) have no knowledge and the remaining 91(22.2%) have adequate level of general
knowledge about the meaning of high body mass index, ideal body weight and method of weight
measurement. More than half of respondents 287(70%) have inadequate knowledge about causes
of high body mass index, 90(22%) of respondents did not know about causes of high body mass
index, while remaining 33(8%) have adequate knowledge about causes of high body mass index.
Out of 410 participants 329(80.2%) have inadequate knowledge about complications of high
body mass index, while 80(19.5%) did not know about complications of high body mass index.
From all 410 respondents 326(79.5%) have inadequate knowledge about management of high
body mass index, while 47(11.5%) of respondents did not know about management and
remaining 37(9%) have adequate knowledge about management of high body mass index.

(Table2).

Table 2: Knowledge of Type 2 DM Patients attending follow-up clinic at St. Paul’s Hospital
Millennium Medical College towards higher body mass index , Addis Ababa Ethiopia,
2022.(n=410)

Variables Frequency Percent
General knowledge adequate 91 22.2
Inadequate 195 47.6
Do not know 124 30.2
Causes adequate 33 8.0
Inadequate 287 70.0
Do not know 90 22.0
Complications adequate 1 0.2
Inadequate 329 80.2
Do not know 80 19.5
Management adequate 37 9.0
Inadequate 326 79.5
Do not know 47 11.5
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5.3. Dietary practice of type 2 diabetes

Based on six item questions, the minimum and maximum scores were 0 and 20 respectively with
the mean dietary practice of 7.10+4.033. Accordingly, those whose score of six food items taken
in seven days is below the mean were 244(59.5%) have poor dietary practice and 166 (40.5%)
have scored above the mean have good dietary practice. Proportions that reported of
consumption of the six food groups was displayed in table 3.

Table3: Dietary practice of type 2 DM patients attending follow-up clinic at St. Paul’s Hospital
Millennium Medical College, Addis Ababa Ethiopia, 2022. (n=410)

Response in number of days per week
Dietary practice of type 2 diabetic | 3 days or less: | 4days or more:
patients No No
(%) (%)
Healthful eating plan such based on | 293 117
Ethiopian Food Guide for diabetics
or according to health professional | (71.5%) (28.5%)
advise
Fruit and vegetable 354 56
(86.3%) (13.7%)
Carbohydrate containing foods with | 409 1
a low Glycemic Index? (Example: | (99.7 %) (0.3%)
dried beans, lentils, barley, pasta,
low fat dairy products)
Foods high in sugar such as 408 2
Cakes, cookies, desserts, candies, | (99.5%) (0.5%)
etc.
Foods of freely or with minimal | 362 48
restrictions for diabetics (88.3%) (11.7%)
Foods high in fat (example: fatty | 401 9
meat, fried foods or deep fried | (97.8%) (2.2%)
foods)
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5.4. Physical activity level of type two diabetes mellitus patients
Out of all 410 respondents, majority 382(93.2%) never engage in vigorous physical activities;
343(83.7%) participate in moderate activities; 404(98.5%) engage in mild physical exercise.
In addition, 176(42.9%) were having low level physical activities, 130(31.7%) had sedentary life
style and remaining 104(25.4%) were having adequate level of physical activities. Out of 410
participants 231(56.3%) spend eight and more hours at work during a typical day. Regarding the
transportation method during this typical day 249(60.7%) use private car or taxi sometimes;
292(71.2%) use public transport sometimes; 403(98.3%) never used motor bike or bicycle as
transportation method and 176(42.9%) sometimes use walking on foot as transportation.

5.5. Alcohol consumption and smoking status of type 2 DM patients
From all 410 respondents 310 (75.6%) never drank alcohol, 83(20.2%) were moderate drinkers
and remaining 17(4.1%) were heavy drinkers; regarding the frequency of consumption, 51
(12.4%) drink less than three days monthly, 28 (6.8%) drink 1-4 days per week, 21 (5.1%) drink
>=5 days per week. Concerning smoking 396 (96.6%) of respondents were never smoker and 14

(3.4%) were former smoker.

5.6. Institution/service related characteristics of respondents
Regarding health education about high body mass index, 384 (93.7%) of respondents didn’t
received nutrition education, while remaining 26 (6.3%) of respondents received health
education regarding high body mass index. On the other hand almost all of the respondents
409(99.8%) had regular check-up. From the total of 410 respondents 397(96.8%) did not
received exercise prescription.

5.7. Clinical factors associated with high body mass index

From all 410 respondents 175 (42.7%) have more than three to ten years of diabetes
Follow-up and 98(23.9%) have more than 10 to 20 years of diabetes follow-up, 88(21.5%) have
one to three years of diabetes follow-up, 25(6.1%) have less than one years of diabetes follow-up
and remaining 24(5.9%) have more than twenty years of diabetes follow-up. (Table4).
Majority of subjects, 181 (44.1%) used oral hypoglycemic agent, 121(29.5%) used insulin only
to control blood sugar level, while 105 (25.6%) used tablet/oral and insulin as hypoglycemic

drugs and 3(0.7%) used exercise and nutrition only to control blood sugar level. (Table4).
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Table4: Clinical factors associated with high body mass index among type 2 DM patients
attending follow-up clinic at St. Paul’s Hospital Millennium Medical College, Addis Ababa
Ethiopia, 2022.(n=410)

Variables Frequency Percentage
Duration of DM <1 year 25 6.1
1to3 88 21.5
>3 to 10 175 42.7
>10 to 20 98 23.9
>20 24 59
Treatment categories  oral only 181 44.1
insulin only 121 29.5
oral and insulin 105 25.6
only dietary plan and exercise | 3 7

5.2.prevalence of high body mass index among type two DM patients
From all 410 respondents 8(2%), 136(33.2%), 168(41.0%) and 98(23.9%) were underweight,
Normal weight, overweight and obese respectively. The prevalence of high body mass index was
64.9%. (Figurel). The mean and standard deviation of BMI in this study were 26.94 and
5.520 Respectively. Whereas using WC as a measure 243 (59.3%) of participants were having
central obesity with mean and standard deviation of WC 96.9 and 12.77 respectively.
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Figure 2: Body mass index category of type two diabetes mellitus patients attending follow-up

clinic at St. Paul’s Hospital Millennium Medical College, Addis Ababa Ethiopia, 2022.(n=410).

From a total of 274(66.8%) Female respondents, 192(72.2%) had high body mass index and
74(27.8%) male respondents had high body mass index. according to the distribution shown
above most females than males had High body mass index. The distribution of high body mass
index by socio demographic characteristics is depicted in Table 5.
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TableS: Distribution of high body mass index by socio demographic factors among type two

DM patients attending follow-up clinic at St. Paul’s Hospital Millennium Medical College,

Addis Ababa Ethiopia, 2022.(n=410).

HIGHER BODY MASS INDEX
VARIABLES LABELS YES NO
Sex Male 74(27.8%) 62(43%)
Female 192(72.2%) 82(57%)
Age <=40 50(19%) 30(20.8%)
41 to 64 165(62%) 76(52.8%)
>64 51(19%) 38(26.4%)
Residence Urban 253(95%) 126(87.5%)
Rural 13(5%) 18(12.5%)
Marital status Single 21(7.9%) 21(14.6%)
Married 188(70.7%) 82(56.9%)
Divorced 25(9.4%) 17(11.8%)
Widowed 32(12%) 24(16.7%)
Level of Education No formal education 49(18.4%) 45(31.2%)
Primary education 115(43.2%) 43(29.9%)
Secondary education 43(16.2%) 27(18.8%)
Higher education 59 (22.2%) 29(20.1%)
Occupation House wife 151(57%) 57(39.3%)
Self employed 47(18%) 31(21.4%)
Others 22(8%) 26(18%)
Government employed | 21(7.9%) 13(9%)
NGO employed 17(6.4%) 6(4%)
Farmer 7(2.6%) 12 (8.3%)
Religion Orthodox 185(69.5%) 83(57.6%)
Muslim 58(21.8%) 33(22.9%)
Protestant 22(8.3%) 26(18.1%)
Catholic and others 1(0.4%) 2 (1.4%)
Ethnicity Oromo 81(30.5%) 63(43.8%)
Amhara 112(42.1%) 43(29.9%)
Guraggie 49(18.4%) 26(18%)
Tigray and others 24(9%) 12(8.3%)
Monthly Income in | 1000 to 5000 105(39.5%) 74(51.4%)
birr 5001 to 10000 24(9%) 9(6.3%)
>10000 15(5.6%) 6(4.2%)
<1000 122 (45.9%) 55(38.2%)
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5.2. Bivariable and multivariable logistic regression analysis of factors
associated with high BMI

All independent variables have been considered for the bivariable logistic regression analyses.
All independent variables that showed p-value less than 0.2 in bivariable analyses were
considered as candidate variables for the multivariable analysis. In bivariable analysis sex, place
of residency, ethnicity, marital status, religion, level of education, occupation, monthly income,
level of general knowledge about high body mass index, level of knowledge about causes of high
body mass index, frequency of alcohol consumption, exercise level, duration of DM, central

obesity and method of transportation were significantly associated with high body mass index.

Finally multivariable analysis was conducted and sex, educational level of respondents, those
who uses private car or taxi and walking on foot as transportation method and central obesity of
the respondents were statistically significant factors associated with high body mass index
among type 2 DM. The odds of having high body mass index were 2.8 times higher in females
than males (AOR: 2.788, CI: 1.620, 4.798). The odds of having high body mass index were 6
times higher in those participants who completed higher education than those without formal
education (AOR: 6.396, CI: 2.177, 18.788). The odds of having high body mass index increases
5 times among those who sometimes walking on foot for transportation than those who usually
uses walking on foot (AOR: 5.367, CI: 2.409, 11.959). Being not centrally obese decreases the
odds of high body mass index by 98% as compared to those participants who were centrally
obese (AOR: .024, CI: .010, .058). All significant variables with their adjusted odd ratio were
described in table 6. No significant associations were evident for the other variable including
marital status, level general knowledge about high body mass index and level of knowledge

about causes of high body mass index. (Table6).
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Table 6: Bivariable and multivariable analysis of factors associated with high body mass index

Among type two DM patients attending follow-up clinic at St. Paul’s Hospital Millennium

Medical College, Addis Ababa Ethiopia, 2022.(n=410).

Variables High body | COR(95%CI) AOR (95%CI) P
mass index Value
Yes | No
Sex Male 74 62 1 1
Female 192 | 82 1.962(1.282,3.001)* | 2.788 (1.620, 4.798)** .002
Educational level no formal education | 49 45 |1 1
primary education 115 |43 2.456(1.438, 4.195)* | 4.329(1.945, 9.635)** .000
secondary education | 43 27 1.463(.780, 2.743 ) 1.101(.445, 2.722) .835
higher education 59 29 1.868(1.024, 3.408)* | 6.396(2.177, 18.788)** | .001
Method of transportation
(Walking on foot) always 45 45 1 1
usually/often 77 40 1.925(1.097, 3.379)* | 3.330(1.537, 7.215)** .002
sometimes | 126 | 50 2.520(1.487, 4.270)* | 5.367(2.409, 11.959) ** | .000
never 18 9 2.000(.813, 4.922)* | 2.903(.970, 8.686) .057
Marital status single 21 21 1 1
married 188 82 2.293(1.187, 4.428)* | 1.307(.530, 3.223) 561
divorced 25 17 1.471(.620, 3.487) 496(.145, 1.697) 264
widowed 32 24 1.333(.597, 2.978) A462(.145, 1.472) 191
Method of transportation
(using private taxi or car)
always 20 12 1 1
usually/often | 75 25 1.800(.772,4.198)* | 2.360(.726, 7.671) 153
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sometimes 162 |87 1.117(.522,2.393) 1.698(.579, 4.976) 335
never 9 20 | .270(.093, .782)* .150(.034, .659 )** 012
Central obesity Yes 209 34 |1 1
No 57 110 | .084(.052, .137)* .024(.010, .058 )** .000
General knowledge about high BMI
Adequate 62 |29 1 1
Inadequate 135 | 60 1.052(.616, 1.798) 1.426(.633, 3.211) 392
Do not know 69 |55 .587(.333, 1.033)* .385(.138, 1.076) .069
Knowledge on Causes of High BMI
Adequate 24 9 1 1
Inadequate | 189 |98 |.723(.324,1.616) | .547(.192,1.561) 259
Do not know | 53 37 | .537(.224, 1.287)* | 1.541(.419, 5.671) S15

= (“*” Significant at p < 0.2, “**” Significant at p < 0.05)

COR Crude Odd Ratio, AOR Adjusted Odd Ratio, CI confidence interval, 1-reference.

33




6. DISCUSSION

This study assessed the prevalence and associated factors of high body mass index among type
two diabetes mellitus patients attending follow-up clinic at St. Paul Hospital Millennium Medical

College, Addis Ababa.

According to this study, the overall prevalence of high body mass index among the study
participants was 64.9 % (CI: 58.9, 69.5). Of which 41% and 23.9% were overweight and obese,
respectively. The findings of this study showed that the prevalence of Type 2 diabetic patients
with high body mass index in the study area is higher when compared with the findings of
previous similar studies conducted in Addis Ababa, 46.4% (37), in Hosanna, 35.9% (14), in
Mekelle, 40.8% (20) and in Jimma, 36.2% (38). This could be explained by the continuous
change in the life style factors of the society and limited education offered by the health care
workers in this setup. Nevertheless, the prevalence of Type 2 diabetic patients with high body
mass index in this study is lower when compared with the findings of similar studies conducted
in Tanzania (85%) (22) And in Nigeria (83%) (16). this could be explained by the likely

differences in the life style, socioeconomic status and cultural factors of different countries.

6.1.Factors Associated With High Body Mass Index

In this study the factors which were significantly associated with high body mass index in
multivariable logistic regression analysis were being female, those who attended primary and
higher education, being centrally obese and those who usually or sometimes use walking on foot
as transportation method. These results are in line with previous studies both prospective and
retrospective which were conducted in both general population and facility-based among patients
with type 2 diabetes (3, 6-8, 14,15,20).

Based on the adjusted odds ratio, it was found that women had 2.8 (95% CI: 1.620, 4.798) times
increased odds of having high body mass index as compared to men. Similarly, being female was
significantly associated with high body mass index, in a retrospective study conducted in Uganda
to determine the prevalence of overweight and obesity and associated factors among patients
with type 2 diabetes mellitus. This study showed that the factor found to be associated with
overweight and obesity among type 2 DM patients was female gender (39). A possible reason for
this difference might be physiological changes, genetic makeup, unhealthy eating behaviors and

individual lifestyles among women. However, there might be other possible explanations for this
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difference. In another study conducted in Tanzania, high prevalence of higher body mass index
was observed in female participants as longitudinally (40).

There was a statistically significant association between high body mass index and physical
activities. The odds of having high body mass index was 5 times higher among those who
sometimes uses walking on foot for transportation than those who usually uses walking on foot,
and this finding is in line with previous studies conducted in Mekelle and Hosanna, Ethiopia(14,
20). Similarly, this finding is in line with a study done in Ghana where physical activity was
significantly associated with overweight (32). The reason might be that physical activity
increases an individual’s energy expenditure, which can help them stay in energy balance and
such that physical activity decreases fat around the waist and total body fat, slowing increment of
high body mass index. On the other hand low level of physical activity promotes buildup of fat in
an individual’s body and thus it might result in high body mass index.

In this study marital status had no significant association with high body mass index. While
study conducted in Tanzania which was aimed to assess the prevalence of high body mass index
among type 2 diabetic patients showed marriage was significantly associated with magnitude of
high body mass index. Marriage predicts weight gain in both men and women, whereas marital
termination (through divorce or widowhood) predicts weight loss compared to their male’s
counterparts i.e. 92.2% vs. 69.9% (40). This might be due to socio demographic difference in our

setup women engage in more daily life activities.

In this study income level is not found to be associated with high body mass index but the odds
of having high body mass index were higher among those with higher income level when
compared to their counterparts on previous study conducted in jimma (38). Similarly, on
retrospective study conducted in Uganda where factors found to be associated with high body
mass index among type 2 DM patients is socioeconomic status (39). This relationship is probably
due to participants with higher income level usually adopt western life style, which frequently
leads to more intake of high fat and high caloric diet have a higher risk of expose to energy-

dense foods and a sedentary way of life.

Other socio-demographic characteristics like occupation, place of residency and religion were
not significantly associated with high body mass index. In previously conducted study conducted

in South Africa showed that the most significant determinant of obesity was unemployment (42).
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Similarly, study conducted in northern Tanzania shows being employed or self-employed had
twofold increase in odds of having high body mass index in this setting (22). This could be
explained by socioeconomic difference and life style difference of the populations. And also in
previous study conducted in Mekelle, the odds of high body mass index were lower among
patients live in rural area compared to their counterparts (20). The possible reason might be due
to participants who live in urban area live a sedentary way of life and do less exercise and use

vehicles for transportation.

In current study, duration of diabetes; treatment category; regular follow-up; knowledge about
high body mass index; health education and exercise prescriptions for diabetes were not
significantly associated with high body mass index. While in previous studies among the factors
which were significantly associated with obesity on type 2 DM patients is duration of DM
(14,20,25).The crossectional study conducted in Uganda showed that, patients who were on dual
therapy were more than 2.2 times more likely to be overweight and obese (39). Since the other
variables were significant in these populations, the above mentioned knowledge, clinical and
institution/service related variables were adjusted as confounders in multivariable logistic

regression.
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Limitations of the study

-There may be a recall bias in answering questions related to dietary practices, time spent for
doing physical activity and sitting on a typical day.

- A single health facility based nature of the study that considered only patients under follow-up
might limit the generalizability of the findings for all type 2 diabetic populations in Ethiopia.
However, some findings of this study concur well with other previous studies.

-Its cross-sectional design has inherited disadvantage in ascertaining the temporal relationship

between exposure and outcome.
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7. CONCLUSION

In conclusion, compared to the earlier studies, the prevalence of high body mass index in this
study was found to be high among type 2 diabetes mellitus patients attending follow-up clinic at

St. Paul’s Hospital Millennium Medical College, Addis Ababa.

Being female, those who attended primary and higher education, being centrally obese, those
who usually or sometimes uses walking on foot and those who usually uses private car/taxi as
transportation method were statistically significant factors associated with high body mass index
among type 2 DM. Therefore, all stakeholders who are involved in the management of diabetes

should be aware of this situation and should take appropriate interventions to tackle this problem.
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8. RECOMMENDATIONS

Based on this study finding the following recommendations have been forwarded to each

respective body.
To Federal Ministry of Health

Minister of health should appropriately balance health professionals and client’s ratio in

outpatient department in order to enhance physical activity and nutrition education for patients.

Public awareness through mass media about the prevalence of the problem and associated

complications can have significant role in creating awareness.
To St. Paul’s Hospital Millennium Medical College in Addis Ababa

Effective management of high body mass index aimed at bringing towards normal body weight
through organized programs including physical activity and nutrition education and training can

have significant role in preventing the associated further complications in diabetic patients.

Public health awareness especially hospital-based awareness on healthy lifestyle and nutrition is

essential in early management of diabetes.

This increased prevalence of high body mass index among type 2 diabetic patients in the present
study over most of other similar studies necessitates greater efforts from responsible bodies to

find possible solutions.

This finding is useful for the planning of health and nutrition programs as well as intervention
strategies to combat high body mass index among type 2 DM patients, thereby reduce or prevent

further insulin resistance and complications.
To health professionals

Health service providers should encourage patient education programs about the importance of

physical activity for the control of obesity among type two diabetic patients.

Health service providers should screen body mass index and record it in follow-up charts.
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To future researchers

Further study is needed to assess the outcome of type 2 diabetes in presence of high body mass

index.

Researcher should have to investigate perceived barriers to regular physical activity among type

2 DM patients.
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10.Annexes

Annex i. Participant’s information sheet

Greeting: Good morning/afternoon

My name is I am working on behalf of research conducted by Sara

Birhanu student of st.paul’s hospital millenium medical college,school of public health in
nutrition. I would like to ask few questions which take around 7 munities. Your genuine
responses that you are going to give are very important to identify problems related to higher
body mass index and design programs. You are selected purposefully to be participant of this

study if you give me consent after you have understood the following information sheet:

Title of the study: prevalence of High body mass index among Type 2 Diabetes Patients at st.

paul’s hospital millenium medical college, Ethiopia 2022

Back ground of the study: Higher body mass index defined as BMI 25.0 kg/m? or above,
represent progressive buildup of adipose tissue to levels that damage the physical and

psychosocial health and well-being of an individual.

Objective of the study: To identfy the prevalence of high body mass index in Type 2 DM

patients at st. paul’s hospital millenium medical college,addis ababa, Ethiopia 2022.

Benefit of the study: you will not gain any direct benefit, yet if you have higher body mass
index during examination, opportunities for management will be arranged and you will be

followed. If you don’t have higher body mass index you reccomeded for strict followups.

Risk of the study: The study has no any risk for the participants and interview will be private to

make safe participants from any fear.

Rights of participants: Participating and non participation in the study is the full rights of
participants and you can ask any question which is not clear for you. You do not have to answer
any questions that you do not want to answer and you may end this interview at any time you

want to.

Confidentiality: Any information forwarded will be kept private and her/ his name will not be

specified.
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Annex ii. Informed consent

I have read this form or it has been read to me in the language I comprehend and understand all

conditions stated above. Are you willing to participate in this study?
1.No (Say Thank you)
2. Yes [Iparticipant’s signature .....................

Continue your interview

I certify that the nature and purpose, the potential benefits and possible risks associated with

participating in this study have been explained to the volunteer.

Signature of interviewer Date
Result of interview: 1. Completed
2. Respondent not available
3. Refused.
4. Partially completed

Checked by supervisor, name Signature Date

45



Annex iii: Data collection form of English version

Part 1:- Socio-demographic Information

S.NO QUESTION

1 Age

2. Sex

3. Place of residency
4. Marital stutus

5. Religion

6. Ethnicity

RESPONSE CATEGORY

1 Male

2 Female

1 urban

2 rural

1. Single

2. Married
3. Divorced
4. Widowed

5.0ther

1 Orthodox
2. Muslim
3. protestant
4. catholic
5. other_
1.0romo
2.Ambhara
3.Guragie
4.Tigray
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8.

10.

Did you attended formal

education

Educational level

Occupation

Income

5.0thers

1.Yes
2.No

1. Unable to read and
write

2. read and write

3. Primary

4. Secondary

5. Diploma

6. Degree and Above

1. Government employee

2. Nongovernmental employee
3. Self employed

4. Farmer

5. Student

6.. Merchant

7. Other (specify)

Enter birr per

month
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Part 2.

11.

12.

13.

14.

Behavioral and personal practices

Knowledge of Higher body mass index

General knowledge

Causes

Complications

knowledge about mgmt.

1.Understanding the meaning of high body

mass index

2.1deal body weight

3.Method of weight measurement
Causes of high body mass index
1.Poor diet

2.Physical inactivity
3.Insufficient sleep/stress

4.Family history of high body mass index

1.Hypertension
2.Stroke

3.Cancer

1.Dietary modification
2.Physical activity

3.Regular health checkup/medication

4.0ther life style(alcohol, smoking, and

sedentary activity)
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15.

16.

17.

18.

19.

20.

Dietary practice of type 2 diabetic Response in number of

patients days
Items 0 1 2 3 4 5 6 7

How many days in weak do you eat
healthful eating plan such based on
Ethiopian Food Guide for diabetics?

How many days in weak do

you eat fruit and vegetable
Servings?
How many days in weak do

you eat carbohydrate-

containing foods with a low
Glycemic Index? (Example:
dried beans, lentils, barley, pasta,
low fat dairy products)

How many days in weak do you

eat foods high in sugar, such as
Cakes, cookies, desserts, candies,
etc.?

How many days in weak do you eat

foods of freely or with minimal

restrictions for diabetics?

How many days in weak do you eat
foods high in fat (such as high fat
dairy

Products, fatty meat, fried foods or
deep fried foods)?
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21.

22,

23.

24.

25.

26.

CONCERNING ALCOHOL CONSUMTION

Have you ever taken any type of alcoholic drink?

(Beer, wine, spirit, ‘ tella’, ‘ tej’ etc.)

1. Yes

2. Yes, but not in
the past 12 months

3. No, I have never

=SKkip to Qn.22

In the past one month, how frequently have you taken 1. 5 or more days a

at least one alcoholic drink? *

*This refers to one ‘standard drink’

(see below)

When you drink alcohol, what is your average

Consumption at a sitting?

week
2. 1-4 days a week

3. Less than three
days this month

4. Less than every

month

(number of

drinks)

QUESTIONS RELATED TO SMOKING/TOBACO USE

Have you ever smoked on a regular basis?

Do you currently smoke any tobacco product

Such as cigarettes, cigars, or pipes?

On the average, how many of the following listed items
do you smoke each day?
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1.Yes, daily
2.Yes, but not daily

3.No, never daily

1. Yes

2. No =Skip to Qn

1. - no of factory-
produced cigarettes per
day

2. - no of hand-rolled
(local) cigarettes per day

3. - no of local pipes
(‘Gaya’) full of tobacco

CODE

code



27.

88.0ther

--(specify type ,and no per
day) e.g. “shisha’

Do you currently use smokeless tobacco product such as
snuff, chewing tobacco, etc.?

1. Yes, daily

2. Yes, sometimes

3. No, not at all

A. CONCERNING PHYSICAL ACTIVITY

28.

29.

30.

31.

Firstly, how many hours do you typically spend at work each day?

During these hours, how frequently do you practice the following? (Fill
1-4 from the response choices in the

space provided)

A. Mostly Sitting or Standing with only a short walking distance --------
- (mild exercise)

B. Activities that require the same physical effort as
walking long distance or backyard gardening ------

(moderate exercise)

C. Activities that require the same effort as lifting heavy weights or
heavy construction work -------- (heavy exercise

How often do you use the following transportation methods on
a typical day?)
A. Private car or taxi -------

B. Public transport such as city bus, factory bus, minibus
C. Motorbike or bicycle -------
D. Walking (on foot) -------

Outside the working hours or transportation time, how often
do you practice the following activities?
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CODE
--------- no  of
hours
1. Always
2.Usually/Often

3. Sometimes

4. Never

1. Always
2.Usually/Often
3. Sometimes

4. Never

1. Always
2.Usually/Often



(Fill 1-4 from the choices in the space provided)

A. Mostly Sitting or Standing with only a little walking ----
B. Activities that require the same effort as walking long
distance, or backyard gardening, or climbing upstairs ------
C. Activities that require the same effort as lifting heavy

weight or strenuous exercise ------

Part IV-clinical condition

32.

33.

Clinical condition

How long has it been since you diagnosed with DM?

Diabetic tratments

3. Sometimes
4. Never

If answer to Qn
31 is always (1)
or often

(2), specify the
time spent on
these activities.

Which drug regimen you are following currently for your diabetes?

Oral anti diabetic medication only

Insulin only

Insulin and oral anti diabetic medication
Only following dietary plan as recommended

Exercise
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34.

35.

36.

37.

38.

39.

40.

41.

PHYSICAL MEASUREMENTS
Weight
Heigth
BMI
wC
HC

WHR

CODE

HEALTH INSTITUTION/SERVICE RELATED CODE

Did you get health education

Overweight/obesity prevention?

Do you attend regular followup

42. Did you get exercise prescription
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regarding A. Yes
B. No

A. Yes
B. No

A. Yes

B. No



Annex iv: Amharic version of information sheet

PATICT Ao/ B Ao A-NANL AP AL P
N h8n To-Ah PATHA PANC UNIRT AALR N+ARAAR Uh9RS PUA+HET M- ARYF PANC

Yaege+ETY NAP+Y NAL MELTT +0PH FEETT AT P+HIE PMmed

U. P+AFELPT PG+ ABLE aDojAeh,

AAGRF: ATLIOTPAR/N MLIPATLICT AECH/N

NTB BNAA=N  A&N  TOAN PNTHA JPALPI® d®8hd  hAFE
P22 214 Lk + PRI FM, Ad- NCYF NTRFNYLM MGF AR PARLE ANAN, 1H:ha®MT NAL
Q&7 0 Paem@- PR LET ANTRANS ANN 7 L4 PAUMAL MPEPTT AMLSP AMSAL
PACAP dPAN NAPMY NAL M&ZLFTY PARPAMM JOAYPPT ATOAPT AG OO&TY APMenPTY
ATAPARM RATL PIH ATPTAL=ACAP PHADsmet NAA 9PRTP+ ABRUPT NAIMT, ATRLPY
A1ICPT ADBAU=MT+HT ANTART AT87.L 110 140 ATIEL PUA:-

PRG+k CON:- NASN TOAN UNTFA PANC UNTRT AA LN N+APAATR Uh9RG PUA+T @ ARYF
PANC YamgR+EFT NaR+y NAL M&ZTT +PPH F80 T ATIMGT P+HIE APM L &::

PGk AAT: N N8N TOAN PATHA PANC UNTRT WA LA NHARAAT UNTRT PUA+HE®- ARTH
PANC UaRIR+EFY haD+y NAL M&LTHS +PPH 186+ anancan( ym,::

PRTE MPIO IO AN T NGk AR PAYA+E APTF Nbm g PaY LT T MEIR NLPLIR NGk
PMT@ A28 N N8N TaAen PNTHA PARC UNTRT AALA N+HARAAT Uh9RT PUA+T D ARYF
PANC YaIR+ETY NAP+T NAL M&LTT PP M. FACTT ACRRLE NTNFA NAL NUIC 848
Pt ANTPRA ATLTAFPLM, B FaDGA::

PGk NIF:- NG+ AL MA+E AtAFLPTF gRI9R Paq paRm@ FoC PAA AT PTRAM-F ABLE
MNADERI+ MNP 1D

PHAFLPT ONF:. NMGTHRAL TATEID AATATEID dop ABNF PATD- AT +AFLPTFIR
NMIFD-9° 10 ALAFODYT NG+ @A LTFAAINHUI® N+ené NMGRAR 9oY90 ARYH
M PRPTF NATM PNAM ATENELATD APMPSP LFAA:

PGt MADLRTF: MITD-90 aOLE MAMLPTE PHMNE ALY NTPMLE AL PH+AFLPTY
NFRaRaAGIe ANKAL ARBATR:NTVIFPIC NbdF +PPHIT PATFE d®/EPF Naik NPT
+a0 LM MAMGP NPT PARLE M1%C HE, NT$P4 NBA NF IOLIC Yk PTRM-A BIFTA:
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Aneex v: Amharic version of consent form

A. PhIRIRYHE S
NAL LINNNFAPTY aBZE NN N+Z8F NG+ AL ATPATE £ LT 1PF 2
1) ARRALIR (AARAITAL)

2) AP (PATMEREPMAL)

Me+Y P PNLLM +T9L:- Ad NCY'F

PHMPEMACTT . P

PATMLR PCHNLLNT PT.. o,
PPATMEE MM T

1) P4 aap

2) @ ANNERPATD

3) MANNSRD-& P L5 LA INT

4) NNEAPTIPA

BT M MM N T &CT.........
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Annex vi: Amharic version of questionnaire

MUNELP LEPTFY N+AN+t P+HHIE PATPMEDP

+

mPe

0gm

P

panelp Nt

PINF U7

NYCPF ToVE 102

Pheh&adA

L. AT
2.0

1. h+m
2.1MC

1. PN

2. PAIN

3. NRFP+AR

4. 4%

5.8ANALTIAR. L
AT

rCqe

Fé1

Fe¢,
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10.

11.

PALU/A/ U
LA YN FALTT

PN FRLAV IS ADC

. PrANG

. RCNARC

N Nk 14

CAANARSIAR

AN N B W N

YL@
_KCRRAN

. TCENFTT
heAN
. AANALIASR

LR LW

@ PNFHIRYCH+IRLPA 1. AP
2. hE
MANPAPNPITAPNIPIPLPME

PrIPUCTELS 1.9YNNGaRY& L] L. FA/FF4
2.9NNGAR9&P FA/FTA
315828
4.2+5 L8
5.8 TNk
6. 21 ATNHPNAL

PCYRIN NC

hao My NAL O-&ZF AD-$F+7F PAdamAhT PP
AMPALAD T NAOMINALO-&ZFFLFTRHMSP
FANAT A TTANLTNIMINAL

PANLFIAN PHE,
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12. N MINALD-GLFMINAPT

13. TP PHFICT

14. AATNANATEMMCAD-$F

PUA+SF @ ANC QL TF YaOgo4EF PAAD 97) AJRgR 2

mPP

NATRYFE-NDNTHPTT

2haqAaR 371
ANARATPNPNA-AANTF

NeATPAG /
1P TN MINALANLTPAR-PN+NNFEN
/NAPMINAL &L T

PRIReIL

Nt+Ch

NTAC

PACR J7NTIRA P
ANARATPNSPN
aeNFPMTICLADs. / AR Y

AAPRROIHEN, (RAhUPA
MEHNATAIPNSALTLLCARTPNSN)

0123456

PANCURIRHEFINA T4 PPIRINARARL PALNARARChHAT LHUNAD-

MTMPAMITNAP L LAPINA

NAFI+ONMNATTPTT
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NATY+ AN TFHIH
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PELELATPATNATAPCNFTLODINA
NAFRIFOAMDATTPT+
NCNY L840 PHIPINTFNHP+E 1AL NI NAD/E ML A/ FLaD7N A

ATENNFINRNPTFIMETINZTAPTT
@H+PANNNLCONHNTFO-TIRNFNATYFONANNTTPTHLaRINA?

NARTFENDATFLTTHNIID LICAND CUTIR+ETFAIN TG 7LNTFIPN
AIRINTTLaDTNA?

L NARTFOADNTFETFNETT ENTF PATFD-RINTFIL AN A
(A1ENE+TENT LPAT - PO+F+PRAPTFI g ITP+MNTRINT)?

AADA+HMEM PR P T

MIEMITRYLITAANADNLUFD-PAU? (NLIMETE bA T 1 AP

(0]

B> OH) 2. APINIAAGT 12
MLTRELATD
3. ARINERLRNTIDE
Qn.22HAA

NALO-RYEDCO-NDPNLINATEPAANA MAIPTPUATRONL  1.NATETH 5

PA? x Refers LUPMPAAN+MATE TPLNFMMA, 1M MLIPNHPNALPTT 2
an
(NHUNFFLAN) 2. NA9°YHN1-4 $5F

3.
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NHUDChANTPTTNF

T
4. hocn++
AADAAMMNATE RENAD-ATNLEEFPIRTPYAID?  ceoeee (PA®MANHY)
NI iN+mAh+
24. NARRNG 1AM PP A7 1. APINPPY
2. . APININPHEALLATD
3. . h2NEmeA
25. NALFLHATRA IS 1. AP

m @- ?
AI4-MLIPN N PAMTFARTIOPFIRNPIRLRT Pabu i) 2. PATR Q D2 26 TIAA

26. NATNANPLENTN+ATPHHLHGO P PFONDATFLBAN? 1. -

NP$HNAZPANZNG
(ARhNN.PR) NI

PrIRNUPIRAFPANNN,

@ (‘gaya)

NePrAICPTHLF S
AA

—  (YRTFEMP(y:
ATNPTALTTHIP)
A9PAA’sisha ’

27. NALFLHERNAANCTICNPIRCTIAT LM MR 1. APINPPF
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PTHIPNP MR TADMH+ L MPTIA?

PANARATPNSN

28. Nangany piNan NGy NP ENNTTHAST P MEA?

29. NATHUNGFFO-NDPN+AFTITRIPUATLI IMATRIRE P

LCIN? (NN PAD-PIRARICCoR, PF
LaANF+AMEA)

U/ NANHE @-aR$anmm 2,92 aR @I N Aspes-NAICNF LT

. (@ANFEPANANSTATRN SA)

14

+@ANLANARHLFPMMERATPNSAPTLETCPTDLIOPT
CAthAATMIH oo (@hNATPANANSTATPAPA) i/

ATENNEMIATHIRANLNFPM ML RTINLTNANLTDLIN

NEPAINF L e (NNEaoAdRE)

30. N+ALM$FPM N+ INTCHHEPFIRTPUALH,

EMemN?) u. ParAa™N T DL IR AN,

NPUHNTAAAAATLPN+TAM-FMA P4 NLNADF TN

@ iNhAP+CNhAATDLINNAAT
(NA°IC)

31, NNGASHRD LI NN 7 CHASHD-6o |
P N+ATIHINSFIRTPUATH LATIAR S A
(NtMPADNFO-NAPNATRCRPT 1-4 L0

aNA%C

U/ NANHE DR MM L IRanSIRNFFRAD LD L) F M - A,

CEIPNACICARIHHARANL ML ML RATPNPAPTLPTT

MmLIePaLATNATMINNNNIMLIPMLALMM-MT
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2. APTATEIEIH

3. ARNERLD

------- PASPTHL

.A1H

2. @Y / NH1H

4.

A8 R

. NN

. UALH 2. NHE®TH / NHLH
CAT8YEUH 4. NEedN

MUYV
- ANE@YLH / NH1H

CAT8TEIH

Neeed-A



ATENNEMIATHIDAAL LT ML +INLTNNLFDEIT™N
NEPANANSTATPNS A -

uhsThUr >
32. PANCUMRICHTNU IR PUALH T+

33. Ah.CUaeIRnay AMm.an e UL+ FahNAPTE PEIN+NF
LLMASK;

34. Pnar1thNet
35. o+
36. PhNLTATRMTIP MY

37. P@™71NHL P
38. UTHCP

39. @I N8ALA------
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ARMC 28 @AALALH (1)
OEFNHILNLY  (2)

NATHUATRNSAPTAL PMé-.0-
TIHLOAR: e
(AR kN Y — LLPPF

PR P11 Yol Foemmmemev 1

R Ta ARG I T - — 2
PR PN TATA YA Femmmmmee
3
AP ITNATATPN S ANTINGTD
SR | E A 4
ARG 5
n.

(.

__hoea/mFc?



PM.S+LI™ / NAIAINTICHL P ITPATFD- TP+ T

40. NAMINALD-&LTIATNANAPMSTITRUCTHILPA? A AP 1

30N J—
41. aReNg ATt PRCIN ARP-—m- 1
3N J—
42. P N@.IT ATPNPN N YNT° £ FHHA
YN L — 1
3 N J— 2
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