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ABSTRACT

Background:

As a result of modernization, prolonged time spent in sedentary behaviors has emerged as an
important behavioral risk factor for chronic diseases, independent of leisure-time physical
activity. Sedentary lifestyles are prevalent among office workers and little is known whether
they are being predisposed to central obesity, which is an independent risk factor for
cardiovascular and metabolic disorders. Understanding the domains of sedentary behavior,

which are prevalent among office workers, is also important for targeted interventions.

Objective:
To assess the domains of sedentary behavior, and its association with central obesity among

adults working in public offices in Addis Ababa, Ethiopia.

Methods:

Institution-based cross-sectional study was conducted among a sample of 1230 working
adults. A two-stage random sampling technique was employed. Data was collected by
interviewer-administered questionnaire while central obesity was measured based on WHO
recommendation for waist circumference measurement. Data was entered and cleaned using
EPI INFO version 7 and exported to STATA version 15.1 for analysis. Descriptive statistics
was used to present the study results while binary and then, multivariable logistic regression
were employed to examine the association between sedentary behavior and central obesity,
adjusting for confounders. Adjusted odds ratio with 95% Confidence Interval was computed

to evaluate the association and p-value <0.05 was used to declare statistical significance.

Results:

The overall magnitude of central obesity among adults working in public offices of Addis
Ababa was 49.4%. The proportion of workers who did not meet the WHO recommendation
of physical activity for health was 71.4%. Workers who spent sitting at least 5 hours at work
had 4.9-times higher odds of central obesity than those who sat for less than 5 hours, AOR
(95% CI) = 4.9 (3.0, 8.1). Those who spent at least 2 hours sedentary while watching
televisions and during other leisure activities also had 3.5- and 6.8-times higher odds of central
obesity than those who sat for less than 2 hours, AOR (95% CI) = 3.5 (2.3, 5.5) and 6.8 (4.1,

11.4), respectively, after adjusting for observed covariates including age and sex.
Vi



Conclusions and recommendations:

The magnitude of central obesity is substantially high among office workers in Addis Ababa.
Workers who spent significant time sitting at work are more likely to have central obesity,
while time spent sedentary while watching televisions and during other leisure activities are
important contributors to central obesity. Hence, interventions should target those who spend
significant time sedentary at work and during their leisure time, mainly through watching

televisions.

vii



1. INTRODUCTION
1.1. Background

Due to advances in technology, activities that pose energy expenditure are being reduced and
sedentary lifestyles that involve little or no regular physical activity, are getting predominant
(1). Accordingly, sedentary behavior is not merely lack of physical activity, it is rather defined
as, “any waking behavior characterized by an energy expenditure of <1.5 metabolic equivalents
(METSs) while in asitting or reclining posture” (2). Sedentary behaviors may include behaviors
at work or school, during transport, while watching television (TV) and in leisure-activities
which include other screen-time such as using computer and mobile, and sitting to read, talk,

do homework, or listen to music (3).

White collar office workers and blue collar workers such as drivers and assemblers are found
to be at higher risk of sedentary behavior due to their work conditions (4, 5). Office workers
spend most duration of their time in sedentary activity (6). Physical activity time of most
sedentary workers is not likely to increase during non-working hours when compared to
workers who had more physically active occupation (7). Prolonged time spent in sedentary
behaviors is emerging as an important behavioral risk factor for chronic diseases, independent
of leisure-time physical activity (8). Therefore, office workers are at higher risk of developing
diseases such as cardio vascular, type 2 diabetes and hypertension (9).

According to the World Health Organization (WHO), obesity is defined as abnormal or
excessive fat accumulation that may impair health (10). Obesity is, generally, a result of long
term positive energy imbalance between energy intake and expenditure (11). Sedentary
behavior is widely implicated as a primary contributor to the increasing prevalence of obesity

in a society and poses independent risks to health (12).

Although Body Mass Index (BMI) is the most frequently used measure of adiposity, BMI alone
is not the most accurate measure of increased Cardio Vascular disease (CVD) risk (13). Instead,
waist circumference (WC), waist-to-hip ratio (WHR) or waist to height ratio (WHtR) are
reported to be better predictors of obesity (14). Studies showed that the risk of metabolic
complications are not totally attributable to excess body weight, but to the location of this

excess weight, particularly central obesity (or android obesity, abdominal obesity or upper
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body obesity) unlike gynoid obesity (or lower body obesity with fat located around the hips
and buttocks) (15). Hence, abdominal obesity was established to be the most prevalent cause
of cardio metabolic risk, even among those with normal BMI (13). A study conducted among
workers of public schools and commercial banks in Addis Ababa indicated that WC is the best

measure of central adiposity for predicting the risk of CVD among working adults (16).

Central obesity is defined by the WHO as, WC measurement of >94 cm for men and >80 cm
for women, WHR >0.90 for men and >0.85 for women, and WHtR cut-off points for the
increased cardiovascular risk (17), that differ among diverse ethnic groups due to differences

in energy imbalance, physical activities and body build level (18).

Regular level of Moderate-to-Vigorous Physical Activity (MVPA) is, therefore, recommended
for physiological benefits (including reduced visceral fat) and a reduced risk of chronic disease

and premature mortality (19).
1.2. Statement of the problem

According to WHO, more than 650 million of the world population were obese and the
worldwide prevalence of obesity has nearly tripled since 1975, obesity being a major threat to
health throughout the world and killing more people than underweight (20).

Obesity and other non-communicable diseases occur not only among the wealthy but also are
rapidly rising in the African Region (21), particularly in urban settings (22). The rapid
urbanization accompanied by nutrition transition is changing the disease pattern in sub-Saharan
Africa with CVD and its related risk factors gaining prominent position (23). These factors
coupled with a more sedentary lifestyle, all of which promote obesity (24). Additionally, sub-
Saharan women are far more likely to be obese than men affecting women’s health issues,

pregnancy, maternal and infant health (25).

Non-communicable diseases are estimated to account for 30% of total deaths in Ethiopia (26).
Studies also show that Addis Ababa is experiencing double burdens of under and over nutrition
(27). About 31% of deaths reported from hospitals in Addis Ababa were attributed to diabetes
mellitus and cardiovascular diseases (28). The prevalence of hypertension is around 20% and



15% among healthy working men and women, respectively (29). This increased risk of cardio

metabolic disorders could be attributable to central obesity (30).

The city administration of Addis Ababa has launched weekend based monthly campaigns on
mass sport activities with the motto “roads for pedestrians”. But the proportion of office
workers who actually take part and its impact in their obesity status is not known. Although
local studies are lacking, according to the Ethiopian law of labor proclamation, Ethiopian
public office workers are expected to spend the 8 working hours of a day in their office during
working days of the week, being more likely to experience long time sitting (31). This may
contribute to health risks associated with their sedentary behavior (32). Sitting time at office,
coupled with time spent on leisure time, was also associated with cardio-metabolic risk
biomarkers, with sitting time being an independent risk of central adiposity (33).

A review of studies on sedentary behavior and health found that adults spend 46-59% of the
day being sedentary and indicated this could be a new focus of research area (34). Therefore,
this study will assess the domains of sedentary behavior and its association with central obesity
among office workers in Addis Ababa, which will contribute to the targeted intervention plan

of reducing sedentary behavior.
1.3. Rationale and significance of the study

Since obesity related chronic diseases are associated with long time medical care and service,
interventions should focus to prevent the growing prevalence of obesity to improve health and

reduce economic costs (35).

For public health intervention programs to be more effective in the reduction of obesity and
related risk of non-communicable diseases, special attention should be paid to a common risk
factor such as sedentary behavior among groups of people, office workers in particular, who at
more risk of exposure to prolonged sedentary time (36). Even though office workers do not
have a well-established and legally bound breaks to support physical activity, studies on

sedentary behavior and central obesity in particular, have not been conducted in Ethiopia, yet.

Therefore, the finding of this research would be useful to serve as a base line evidence for

researchers, policy makers, health professionals, communities and other stakeholders.
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2. LITERATURE REVIEW

2.1 Magnitude of obesity

The World Health Organization indicated that the global prevalence of obesity in 2018 has
grown by nearly three times the prevalence of obesity that was during the 1975, ending up with
about 13% of the world population being obese (20).

The Demographic Health Survey (DHS) analysis of 32 Sub- Saharan African countries showed
the pooled prevalence of obesity in the region to be 15.9% (37). A study in Tanzania revealed

that the prevalence of obesity among adults was 19.2% (38).

Analysis of the Ethiopian Demographic Health Survey (EDHS) found the prevalence of obesity
for urban settings to be 2.8% (39), whereas the prevalence of obesity in Gondar was 16.2%
(40), and 51.2% in Bahir Dar, based on WHR >0.95 for men & >0.85 for women (41).

A study among working adults in Wolayta Sodo Town, Southern Ethiopia, revealed the
prevalence of central obesity was 52.7%, based on WC >94 c¢cm for men & >80 cm for women,
and 67% based on WHR >0.85 & >0.90 for men and women, respectively (42). A study done
among employees of the Commercial Bank of Ethiopia and teachers in public schools of Addis

Ababa found a mean WC of 85.6 cm in men and 80.6 cm in women (29).

2.2 Determinants of central obesity
2.2.1 Determinants at population level

A. Globalization

Shifts in agriculture to commercial crop and increases in food imports resulted in the
introduction of unhealthy, low-cost and processed foods to urban areas of Sub-Saharan Africa
(SSA) (43). Low-cost vegetable oils from industrialized countries also increase fat
consumption in the developing world (44). Globalization fastens ‘nutrition transition’, where
traditional staple diets rich in whole grain, fruits and vegetables are replaced by ‘Westernized’
diets rich in fat, sugar and nutritionally poor calories, thereby increasing the risk of obesity and

related illnesses, and social costs (45).



B. Urbanization

Urban dwellers have increased access to imported high-calorie, high-fat ‘Western” food
choices (46), These foods are often available at low, affordable prices, making it economically
accessible to substitute cheap vegetable fats and convenience and fast foods for traditional
staples (47). Additionally, more urban women work outside of their homes and spend less time
for preparing meals, hence, increasing reliance of their families on packaged foods outside
home (48). Evidences also show that, immigration from a rural community to a more urbanized

community poses an additional risk of obesity (49).
C. Government Policy

Based on the evidence from a systematic policy review of 116 low-to-middle income countries
that are members of the WHO, 47% of the countries had NCD prevention strategies such as
salt consumption, fat consumption, fruit and vegetable intake or physical activity out of which
proposed actions to promote healthier diets and physical activity account for small proportions
of the strategy. The coverage of policies in Africa, Europe, America and Eastern Mediterranean
that specifically targeted at least one of the risk factors reviewed was lower than that of South-
East Asia and Western Pacific (50). Therefore, the government policy to prevent the NCD
challenges in low and middle income countries, through physical activity in particular, should
be provided the due attention in population groups such as office workers who have higher
chance of exposure to sedentary behaviors and NCDs.

Although weekend based monthly campaigns on mass sport activities with the motto “roads
for pedestrians” launched by the city administration of Addis Ababa Ethiopia in particular, is
appreciable, this will also be challenged by the pandemic occurrence of Covid-19 disease

whose transmission favors participation in mass events.



2.2.2. Determinants at individual level

A. Socio-demographic factors

Evidences from various studies indicated that sex (38, 39, 51), age (37), educational status (38),
marital status (52), sedentary occupational status (51), level of income (38), urban residences
(29) and childhood nutritional status (53) are the most frequently reported factors that
contribute to central obesity among adults.

B. Genetic factors

Genes have been identified to influence an uncontrollable urge to eat; an inclination to physical
inactivity; an increased capacity to store fat; and a minimal ability to expend dietary fat (54).
They are impacted by environmental factors, and this gene—environment interaction can create

additional risk of central obesity (55)..
C. Dietary factors

Increased total caloric intake has a direct link with development of obesity (47). As a result of
‘the nutrition transition’ to more Western style diets, calories consumed are getting increased
(49). This transition involves replacement of fruits, vegetables and whole grains with foods
rich in animal and vegetable fats and simple sugars, but low in fiber (48, 56). ‘Luxury foods’
such as meat, fried foods, soft drinks, butter, sugar, bottled beer, tinned food and cheese are
being consumed in higher amounts (56).

D. Behavioral risk factors

A cross sectional Spanish study conducted in Spain shows daily alcohol consumption was
positively associated with obesity (57). Whereas, a prospective cohort study among US women
found normal-weight women who consumed light-to-moderate amount of alcohol had lower

risk of obesity (58). Therefore, alcohol consumption has inconsistent association with obesity.

Ex-smokers and heavy smokers were found to have higher odds of obesity (59). While khat
extracts or cathinone results in changes in fat mass, appetite, lipid biochemistry and hormonal
levels (60).



A meta-analysis of 30 studies from around the world showed consistent increased risk of

obesity amongst short sleepers in adults in cross-sectional studies (61).
E. Activity/Sedentary factors

Decreases in physical activity levels, directly related to caloric imbalance and weight gain, are
rising globally (62). The WHO report in 2010 showed that 60% of the world’s population does
not meet the level of physical activity recommended for health (62). Physical inactivity rates
in developing countries have been found to vary from 17 to 91% (63).

Decreases in physical activity is usually associated with increased urbanization and
introduction of technologies that make work more sedentary (64). Changes in occupation with
urban jobs becoming more sedentary led to drops in physical activity at work (45, 47). The
recording of the physical activity level of office workers have produced poor results with only
49% of participants meeting the recommended duration of MVPA set by the ACSM of 150
minutes a week (65). An Australian study also found a strong association between
‘occupational sitting time’ and obesity (66). Sufficient energy expenditure with leisure-time

activity, may not offset the effects of sedentary occupations in relation to obesity (67).

Studies showed that high proportions of days of office workers are sedentary and sedentary
activities are often long and uninterrupted, with 55% of sedentary behaviors being spent in
durations of 20 or 30 minutes (68). This is supported by studies whose findings show between
25-67% of sitting time among office workers to be more than 20 and 30 minutes (69).
Behaviors of long durations of uninterrupted sitting are also risks to health, while regular
changes in posture after food consumption helps reduce plasma glucose and insulin levels (70)

and enhance musculoskeletal health and levels of productivity at work (36).

TV viewing is reported to be the most prevalent leisure time activity in adults (71). Adults who
report longer durations of sitting time and time spent watching TV are more likely to be obese
(72). Evidences show that indicators of sedentary behavior, like time spent watching TV, total
sitting time, and objectively measured accumulated sedentary time, predict insulin resistance,
type 2 diabetes, cancer, cardio-vascular, and all-cause mortality (73). A meta-analysis also
found mortality risk to increase by 5% for each additional hour spent sitting beyond seven

hours per day (74).



Decreases in physical activity are also found in increased use of transportation to get to work,
while using computers at home and during more passive leisure time activities (45). This
further signifies role of not only the job of office workers but also their low levels of physical

activity outside of working hours (5).
2.3. Measurement of sedentary behavior

The total time spent in sitting, or in specific sedentary behaviors, can be assessed by subjective
self-report questions or objective monitoring devices, such as accelerometers, inclinometers,

or sensors assessing variations in physiological parameters.

Accelerometers can quantify the amount and temporal patterns of time spent sitting across the
day of time below the threshold of movement (75). Whereas, inclinometers can distinguish
between lying, sitting and standing, and hence, quantify time spent in different postures.
Although these approaches are valuable and avoid the biases of self-reported methods,
sometimes what people are doing with respect to different sedentary behaviors needs to be

known, and hence, self-report assessment methods are required.

Self-report on sedentary behavior, which is the most widely used, can ask respondents to report
frequency and duration of time spent in different settings, such as sitting at work,
transportation, watching TV and playing computer game, over a specific time period (76).
Alternatively, diaries of time-use, whereby participants record their behavior at set time periods
over several days, is used (3). Direct observation of sedentary behaviors is also an alternative
method that could have reliable estimates, despite the issues of privacy and cost.

2.6. Sedentary behavior and central obesity among office workers

A cross-sectional study among workers on data from the 2007-2008 Australian National
Health Survey found that workers with mostly sitting jobs had significantly higher risk of
obesity than workers with mostly standing jobs (RR=0.88) and workers with leisure-time
sitting of less than four hours per day had significantly lower obesity risk than workers with
four or more hours per day of leisure time sitting (RR=0.77) (77).



A study done among United States workers found that sedentary work, low physical job
demand, or their combination increased the risk for central obesity in male workers,
particularly when they worked longer than 40 hr. per week, after controlling for covariates, and

sedentary work marginally increased the risk for central obesity in female workers (78).

A study in Korean National Health and Nutrition Examination Survey found Men who reported
sitting for >5 h/day were 1.5-times more likely to be obese than those who reported sitting for
<5 h/day after adjusting for all covariates, but sitting time was not significantly associated with

the prevalence of abdominal obesity after adjusting for covariates (79).

In general, all the studies revealed inconsistent association between the domains of sedentary
behavior and central obesity, and there is also limited evidence on the association between the
domains of sedentary behavior and central obesity, in particular. This study addressed the
association between domains of sedentary behavior and central obesity while considering
important confounders such as the breaks in sedentary behavior, dietary habits, physical

activity, age and sex.



3. OBJECTIVES

3.1. General objective

The general objective of the study is to assess the domains of sedentary behavior and its
association with central obesity among adults working in public offices in Addis Ababa,
Ethiopia, 20109.

3.2. Specific objectives

1. To determine the magnitude of central obesity among adults working in public offices in
Addis Ababa, Ethiopia, 2019.

2. To assess the proportions domains of sedentary behavior among adults working in public
offices in Addis Ababa, Ethiopia, 2019.

3. To examine the association of domains of sedentary behavior with central obesity among
adults working in public offices in Addis Ababa, Ethiopia, 2019.
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4. METHODS AND MATERIALS

4.1. Study Area
The study was conducted in public offices in Addis Ababa, the capital of Ethiopia. Adds Ababa,
as the largest city of Ethiopia, has a population 3.24 million with annual growth rate of 3.8 and
located at 901°48” N and 38044°24” E. with 2355 m above sea level and landed in 527 km?.
The city is a home of various ethnicities, which come from different regions of Ethiopia. The

city is subdivided into 10 sub-cities and 117 districts.

In Addis Ababa city Administration, there are 10 sub city and 117 district level administration
offices, within which there are a total of 38 649 working adults. In each 117 district, there is a
youth center within which gym facility is available for its people including the office workers.
A study conducted in Addis Ababa in 2011 showed that the prevalence of overweight/obesity
among working adults in Addis Ababa was 28.8% (16).

4.2. Study period
The time of data collection was from March to May 2019 in Addis Ababa.

4.3. Study Design
Institution based cross-sectional study was conducted among adults working in

administration offices of Addis Ababa, Ethiopia.
4.4. Population

4.4.1. Target population:
All adults working in public offices of Addis Ababa, Ethiopia.

4.4.2. Source population
All adults working in Yeka sub-city administration offices in Addis Ababa

during the time of data collection.

4.4.3. Study participants
Randomly selected adults working in the selected district administration offices
of Yeka sub-city during the study period.

11



4.4.4. Inclusion criteria
All adults working in Yeka sub-city administration who were voluntary to
participate in the study during the time of data collection.

4.45. Exclusion criteria
— Women with known pregnancy

— Women on maternity leave

4.5. Sample size

The sample size is calculated using the formula of sample size determination using Epi Info
windows version 7 statistical software.

For the first and the second objectives:
Using single population proportion formula, sample size determination was as follows:
Z* a2 (p)(L- p)
DZ
Where, n = the calculated number of sample size

n=

Z,,, = the standard score corresponding 95% confidence level =1.96
D = margin of sampling error 5% = 0.05
Niotar = total sample size after adding 10% non-response rate

N = Final number of sample size after considering design effect of 1.5

Objective 1:
P =52.7%, prevalence of central obesity based on WC among working adults (77)
n = 383, niwta = 422, and the final sample size, N = 633

Objective 2:

P=50%, prevalence of sedentary behavior among adults who spent sedentary >5 hours at work
or >1 hour during transport or >2 hours while watching TV and during other leisure activities.
These assumptions were considered due to the lack of studies done in comparable study areas
showing the prevalence of central obesity with the sedentary domain of interest.

n = 384, nwta = 421, and the final sample size, N = 632

12



For the third objective
Using the following double proportion formula:

Zao 4 Dy 2, [ )+ Py

(pl - p2)2

n=

Where,

e P;=50%, proportion of central obesity among adults who spent sedentary for >5 hours at

work or >1 hour during transport or >2 hours while watching TV and during other leisure
activities, due to lack evidence from previous studies.
Po= 40%, proportion of central obesity among adults who spent sedentary for <5 hours at
work or <1 hour during transport or <2 hours while watching TV and other leisure time.
Hence, assumptions of 10% difference were considered due to the lack of similar studies
conducted in comparable study areas showing the association of interest.

e q, probability of committing type | error; for 95% Significance, two tailed Z, = 1.96
e [-20%, probability of rejecting a true hypothesis; for 80% Power, using Zgz = 0.84

e r - the proportion of n: Py is 1.

Using the above formula, the calculated sample size was 816 and considering a contingency of
5% for non-respondent, the total sample size became 857. Using a design effect of 1.5, the final

sample size, required was 1,286.

Therefore, the final sample size of the third objective which yields the largest sample size of

1,286 was taken as the final sample size of this study.
4.6. Sampling procedures

We used a two-stage random sampling techniqgue among administrative offices of Addis
Ababa, Ethiopia. Since office workers in a sub-city are recruited from all parts of the city and
for that reason the city administration serves hundreds of public service transport facilities for
its workers, we considered any adult working in a typical sub-city could be representative of
the whole adults working in public offices in Addis Ababa. Hence, Yeka sub-city was randomly
selected from the 10 sub-cities, as a primary sampling unit. Since the average number of office
workers in a district is 257, five (of the fourteen) districts were required to meet the sample
13



size of this study for feasibility reasons. Hence, the five districts were randomly selected as
secondary sampling units. Finally, the list of workers from the selected districts was used as a
sampling frame to select the participants of the study, by simple random sampling technique,

from each district as shown in Figure 4.1.

Addis Ababa city Administration
(10 Sub cities)

... 1%t stage sampling (random selection of a
N/ sub-city from the city administration).

Yeka Sub city
(14 districts)
District 1, 2, 3, ..., 14.

... 2" stage sampling (random selection of 5
districts from Yeka sub-city)

|
District 3 District 5 District 9 [()II\THI% ;)1 Dlijt_rizcé ;3
(N= 252) (N= 244) (N= 270) (N=262)

Figure 4.1. Sampling procedure

4.7. Data collection tools and procedures

Data was collected with structured interviewer-administered questionnaire. The questionnaire
consisted of information on demographic and socioeconomic characteristics adapted from
Ethiopian demographic and health survey; factors associated with obesity were adapted from
different literatures; dietary habit was assessed by using food frequency questionnaires (FFQ).
Sedentary behavior was assessed by questionnaires adapted from the International Sedentary
Assessment Tool (ISAT) (80), and physical activity was assessed by a questionnaire adapted
from validated global physical activity questionnaire (GPAQ) (81). To check for consistency,
the questionnaires was first developed in English, translated to local language (Ambharic) and

finally translated back to English by another language expert.
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Anthropometric Evaluation

Based on the written consent taken from the participants, the respondents confirmed that they
would cooperate to the study coming without having a breakfast for the due waist
circumference measurement. Waist circumference was measured at the midpoint between the
lower margin of the least palpable rib and the top of anterior superior iliac crest in the mid
axillary line using non-stretchable fixed tension tape wrapped around at this point, parallel to
the floor, ensuring it is adjusted without compressing the skin. While taking the measurement,
the participant wearing light clothing stood relaxed with feet close together, arms at the side
and body weight evenly distributed. The measurements were taken at the end of a normal
expiration. Each measurement was repeated twice; when the measurements are within 1 cm of
one another, the average was calculated. When the difference between the two measurements

exceeded 1 cm, the two measurements were repeated (17).

Evaluation of physical activity

The GPAQ Analysis Guide was used to assess the total physical activity level of the study
participants. The study participants were asked about days per week and hours per day they
spend on different activities. Then minutes spent on each domain of physical activity were
calculated and multiplied by number days of physical activity to get a week’s physical activity
in minutes. Total physical activity was categorized based on the WHO recommendation of
physical activity for health of 600 MET-minutes/week. Participants with TPA >600 MET-
minutes per week were categorized as they “met” the recommendation, otherwise they were

considered as they did “not met” the WHO recommendation of physical activity for adults.

Data collection

Two data collectors and one supervisor were recruited with qualifications of health officer.
Training was given for the data collectors and the supervisor on sampling procedures,
techniques of interview and data collection process