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Abstract

Background: Overweight and obesity are associated with health complications the gravity of which, vary with the
regional deposition of the excess fat. The Body Mass Index (BMI) is often used to measure obesity although is an
inferior predictor of cardiovascular disease risk mortality and morbidity compared with measures of abdominal
obesity. We analyzed data from Uganda’s 2014 World Health Organization (WHO) STEPwise approach to surveillance
of Non-communicable diseases (NCDs) survey to estimate the prevalence of abdominal obesity and associated
factors to provide information on the prevention and control of overweight and obesity.

Methods: Data were collected using the WHO STEPS protocol. Waist measurement was taken using a non-stretchable
standard tape measure mid-way between the lowest rib and iliac crest with the subject standing at the end of gentle
expiration. Participants with waist circumference > 102 cm for men and 88 cm for women were classified as abdominally
obese. We used weighted modified Poisson regression with robust error variance to estimate the prevalence of
abdominal obesity and associated factors.

Results: Of the 3676 participants, 432 (11.8%) were abdominally obese; with the prevalence higher among females 412
(19.5%) compared with males 20 (1.3%). Compared with males, female participants were more likely to be abdominally
obese Adjusted Prevalence Rate Ratio (APRR) 7.59 [5.58–10.33]. Participants who were married or cohabiting APRR 1.82 [1.
29–2.57] and participants who were separated or divorced APRR 1.69 [1.17–2.46] were more likely to be abdominally
obese compared with those who had never married before. Compared with rural dwellers, participants from urban
areas were more likely to be abdominally obese APRR 1.29 [1.09–1.53]. Compared with participants with normal blood
pressure, those with elevated blood pressure were more likely to be abdominally obese APRR 1.83 [1.57–2.14].
Compared with participants without any education, those with secondary education were more likely to be
abdominally obese APRR 1.42 [1.12–1.78].

Conclusions: There is a high prevalence of abdominal obesity among adults in Uganda which puts many at risk of
developing associated metabolic complications. These data provide useful information for developing interventions
and formulation of policies for the control and prevention of abdominal obesity in Uganda.
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Background
The significance of obesity as a global public health chal-
lenge cannot be over emphasized. Cross country com-
parisons have shown steady increases in the prevalence
of overweight and obesity in Africa which are envisaged
to reach epidemic proportions in the near future if left
unabated [1]. Between 1995 and 2011 the prevalence of
overweight and obesity in Uganda increased more than
2-fold from 8 to 18.8% according to the Uganda Demo-
graphic Health Surveys (UDHS) [2, 3]. Overweight and
obesity are associated with complications that include
hypertension, atherosclerosis, diabetes and many types
of cancers [4]. Aside from the degree of obesity, the re-
gional distribution of fat is an important determinant of
the health hazards associated with obesity. For example
increased intra-abdominal fat has been associated with
increased glucose intolerance [5], mortality from all
causes, cardiovascular diseases and cancers [6]. The
Body Mass Index (BMI) (kg/m2) is commonly used to
quantify obesity and then classify individuals as
underweight, normal weight, overweight or different
subgroups of obesity. Although BMI has been shown to
correlate well with measures of abdominal obesity at the
population level, persons with higher readings of abdom-
inal obesity will have more abdominal fat at any given
BMI value at the individual level [7]. It has been shown
that after adjusting for BMI, the risk of cardiovascular
disease mortality is higher among persons with higher
waist-circumference [6]. In fact, a meta analysis has
shown that measures of abdominal obesity are superior
to BMI in the detection of risk factors for cardiovascular
diseases in both women and men [8].
Previously, there have not been any national population

studies on obesity in Uganda. Some studies however have
been conducted among young adults [9], adolescents [10],
women and children [11], and some in selected districts
representing urban and peri-urban settings [12]. Further-
more, all these studies used BMI as an indicator of obesity
and therefore could not distinguish abdominal obesity
from overall obesity.
In 2014, a nationwide survey was carried out in Uganda

to provide baseline estimates of the major risk factors for
Non-Communicable Diseases (NCDs). We analyzed data
from this survey to estimate the prevalence of abdominal
obesity and identify the associated factors to provide infor-
mation for the prevention and control of abdominal obesity
and its associated complications among adults in Uganda.

Methods
Study design
The Uganda national NCD risk factor survey was con-
ducted using a cross-sectional study design. Data were
collected using the World Health Organization’s (WHO)
STEPwise approach to surveillance, a global standardized

protocol for assessment of risk factors for NCDs [13]. A
detailed description of the conduct, sampling procedures
and methods used to conduct the survey has been
described elsewhere [14–16]. Here we only describe the
methods relevant to the content of this paper.

Measurements
Briefly, in STEP 1, the survey collected data on
socio-demographic and behavioral characteristics includ-
ing alcohol use, tobacco use, fruit and vegetable intake
and level of physical activity (PA).
In STEP 2, physical measurements were made includ-

ing weight, height, blood pressure, waist circumference
and hip circumference. Three blood pressure readings
were taken and the average of the last two was used in
analysis. A participant was classified as being hyperten-
sive if their average systolic blood pressure was ≥140
mmHg, and/or their average diastolic blood pressure
was ≥90mmHg [17] or if they reported being on any
medication for raised blood pressure.
Waist and hip circumferences were measured to the

nearest 0.5 of a centimeter using a non-stretchable stand-
ard tape measure. The waist measurement was taken
mid-way between the lowest rib and the iliac crest with
the subject standing at the end of gentle expiration, and
hip measurement at the greater trochanters [18]. Partici-
pants were ineligible for the waist and hip measurement if
pregnant, chair-bound or had a colostomy/ileostomy.
Before the waist and hip circumferences were measured,

the Research Assistant requested the participant to wear
light clothing. An explanation about the importance of the
measurements and that clothing can substantially affect
the circumference reading were provided to the partici-
pant. Thus where found necessary participants were asked
to remove all outer layers of clothing, such as jackets,
heavy or baggy jumpers, cardigans and waistcoats, shoes
with high heels, tight garments intended to alter the shape
of the body, such as corsets, lycra body suits and support
tights. If the participant was wearing a belt, they were re-
quested to remove it or loosen it for the measurements.
Research Assistants received training on how to conduct
these measurements during a five-day training prior to
initiation of the survey.
In STEP 3, a finger-prick blood sample was collected

to assess the level of plasma glucose (FPG) in the fasting
state. Participants with a FPG of at least 6.1 to 6.9
mmol/L were classified as pre-diabetic while those with
at least 7.0 mmol/L or on treatment for diabetes mellitus
were classified as diabetic [19].

Statistical analysis
Based on an expert consultation report of 2008, the
WHO provided cut-off points of waist circumference
and waist-hip ratios, that suggest increased risk for
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metabolic complications [20, 21]. A waist circumference >
94 cm for men and > 80 cm for women indicates increased
risk for metabolic complications and a waist circumfer-
ence > 102 cm for men and > 88 cm for women indicates
substantially increased risk for metabolic complications
and a need for weight management [22]. In the analysis for
this article, participants at a substantially increased risk for
metabolic complications were described as abdominally
obese [22, 23]. Waist circumference was preferred over
waist-hip ratio as an indicator of abdominal obesity be-
cause a preliminary analysis revealed that the two measures
were positively correlated. In addition, a comparative
evaluation of waist-circumference, waist-hip ratio and BMI
showed that waist circumference was superior to both
waist-hip ratio and BMI in the prediction of single and
multiple cardiovascular disease risk factors [24]. The preva-
lence of abdominal obesity was calculated as the percent-
age of participants with higher than the above stated
cut-off measurements. We used the Pearson’s Chi-square
statistic to assess whether there was an association between
the prevalence of abdominal obesity among males and fe-
males and the various participant characteristics. The Pear-
son’s Chi-square statistic or the Chi-square test for
independence assesses whether two categorical variables
are associated/ related. In our analysis, the null hypothesis
(H0) was that there was no association between the preva-
lence of abdominal obesity among males and females and
any of the participant characteristics i.e. that the prevalence
of abdominal obesity among males and females was the
same across the participant sub-categories. The null
hypothesis was rejected at a p-value of < 0.05.
To identify factors associated with abdominal obesity,

we used weighted modified Poisson regression with robust
variance [25], to estimate both the crude and adjusted
prevalence rate ratios (PRR), with their corresponding
95% confidence intervals. Modified Poisson regression
with robust error variance was used because there is a ten-
dency to over-estimate the prevalence and under-estimate
the standard errors of the estimated risk-ratios when the
outcome is not rare as is the case with logistic regression
[26]. To account for differing sampling proportions of par-
ticipants per enumeration area, all analyses were done
using sampling selection weights. All variables suspected
to be associated with abdominal obesity were fitted into a
model and removed one at time starting with the variable
with the highest p-value until only those with a p-value <
0.05 were left in the model. The independent variables in-
cluded in the model were age, sex, and marital status, level
of education, geographical region of residence, urban or
rural residence, employment status, fruit and vegetable
consumption, level of physical activity, alcohol use, blood
pressure and FPG. All statistical analyses were performed
using STATA version 12 (StataCorp, College Station,
Texas, USA).

Results
Participants and their characteristics
From the sample size calculation, 4900 participants were
targeted of whom 3987 agreed to participate, yielding a
participation rate of 81.4%. Of the 3987 participants,
3676 had measurements for both waist and hip circum-
ference and are included in this analysis. Of the 3676
participants, 1562 (42.5%) were males, 2688 (73.1%)
resided in rural areas and 2398 (65.3%) were either
married or cohabiting (Table 1).

Prevalence of abdominal obesity among adults in Uganda
Among the males, 20 (1.3%) were abdominally obese as
were 412 (19.5%) among the females, (p < 0.05) (Table 2).
Overall, 432 (11.8%) were abdominally obese. In urban
areas 160 (16.2%) were abdominally obese as were 272
(10.1%) in rural areas. The prevalence of abdominal obes-
ity among men and women was significantly associated
with marital status (p = 0.01). Men had a mean waist
circumference of 77.4 cm while women had a mean waist
circumference of 80.7 cm, and 79.3 cm overall.

Factors associated with abdominal obesity
The factors significantly associated with abdominal obes-
ity were sex, marital status, level of education, urban/
rural residence and blood pressure. Compared with
males, female participants were more likely to be
abdominally obese APRR 7.59 [5.58–10.33] (Table 3).
Participants who were married or cohabiting APRR 1.82
[1.29–2.57] and participants who were separated or
divorced APRR 1.69 [1.17–2.46] were more likely to be
abdominally obese compared with participants who had
never married before. Compared with rural dwellers,
participants from urban areas were more likely to be ab-
dominally obese APRR 1.29 [1.09–1.53]. Compared with
participants with normal blood pressure, participants
with elevated blood pressure or on treatment for ele-
vated blood pressure were more likely to be abdominally
obese APRR 1.83 [1.57–2.14]. Compared with partici-
pants without any education, participants with secondary
education were more likely to be abdominally obese
APRR 1.42 [1.12–1.78].

Discussion
The survey estimated that 11.8% of adults in Uganda are
abdominally obese with men and women having a mean
waist circumference of 77.4 cm and 80.7 cm respectively.
Sociologically, the high prevalence of abdominal obesity
in Uganda has been attributed to a society in which
plumpness is associated with wealth, respect, dignity,
confidence and beauty [27, 28].
Compared with Uganda, the mean waist circumference

reported in Botswana was higher among both men (82.5
cm) and women (88.4 cm) [29]. Similarly, the mean waist
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circumference reported in Tanzania was higher among
both men (80.6 cm) and women (84.9 cm) [30] compared
to the results of this study. In Kenya however, although
the mean waist circumference was higher (78.6 cm)
among men compared with Uganda, the women in

Kenya had a lower mean waist circumference (79.1
cm) [31].
All the surveys consistently reported higher mean waist

circumference among women compared with men. In the
association analysis, sex was also found to be a significant
predictor of abdominal obesity. This difference in the
extent of abdominal fat deposition between women and
men is no surprise finding and has been documented else-
where [32–34]. It has been attributed to the difference in
sex steroid hormones that drive the divergence in body
structure and composition particularly during adoles-
cence. In fact, even among men, the amount of free and
total testosterone is inversely associated with the degree of
abdominal obesity [35]. Some researchers however have
further attributed this difference to the dissimilarities in
the environment and genetic susceptibility of fat accumu-
lation [36] between men and women. Biologically though,
the increased waist circumference in females could also be
related to increasing parity [37] as pregnancy leads to an
increase in visceral and abdominal fat postpartum [20]
and a post-menopausal redistribution of body fat to the
abdominal area [38]. Interventions for the control and
prevention of unhealthy abdominal weight gain should
bear in mind the biological differences between men and
women and address the socio-cultural perceptions
surrounding abdominal obesity in Uganda.
We also found that participants who were married,

separated or divorced were more likely to be abdom-
inally obese. The literature on the association between
marital status and abdominal obesity is inconsistent.
Some researchers have reported similar positive asso-
ciations between being married or formerly married
and weight gain [39] while others have reported dif-
ferent patterns among married people, between
women and men [40]. The likelihood of married
people being more abdominally obese has been attrib-
uted to a change of dietary patterns after marriage
and increased social support. Married people are
more likely to have a more stable eating pattern and
the social support that comes from the responsibility
of eating together [41].
The analysis also revealed a consistent association

between high blood pressure and abdominal obesity.
Similar associations have been reported in cross-sec-
tional studies [42] and longitudinal studies [43]. After
following up participants for 13 years, Larsson and col-
leagues posited that it was because the adipocytes
around the abdomen are unique in such a way that they
deposit their free fatty acids directly into the portal vein
which increases the amount of fatty acids in the liver.
The elevated free fatty acid concentration results in an
increase in the contents of the portal blood vessels lead-
ing to high blood pressure [44]. Strategies aimed at the
control and prevention of abdominal obesity should

Table 1 Characteristics of participants, Uganda STEPS survey
2014

Characteristic -n- %

Sex

Male 1562 42.5

Female 2114 57.5

Age group, years

18–24 846 23.0

25–34 1089 29.6

35–44 795 21.6

45–54 538 14.6

55–64 289 7.9

≥ 65 119 3.2

Mean ± SD 35.8 ± 13.1

Residence

Rural 2688 73.1

Urban 988 26.9

Region

Eastern 1178 32.1

Central 904 24.6

Northern 695 18.9

Western 899 24.5

Ethnicity

Baganda 713 19.4

Banyankore/Bakiga 667 18.2

Basoga 291 7.9

Banyoro/Batooro 236 6.4

Lugbara/Madi 229 6.2

Other 1539 41.9

Marital status

Never married 602 16.4

Married/Cohabiting 2398 65.3

Separated/Divorced/Widowed 673 18.3

Completed level of education

No formal school 612 16.7

Primary school 1497 40.9

Secondary school 1203 32.8

University or higher 351 9.6

Employment status

Not employed 1257 34.2

Employed 2418 65.8
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entail screening to identify persons with elevated blood
pressure for early detection, management and treatment.
The analysis also revealed significant associations

between urban or rural residence, level of education and
abdominal obesity. Urban residence has previously been
associated with obesity [11] and has been attributed to
the rapid globalization and trends towards unhealthy
diets and sedentary lifestyles [45] in urban areas. Higher

level of education might explain abdominal obesity be-
cause it is a proxy indicator of higher socio-economic
status. In Uganda, overweight, raised blood pressure and
raised cholesterol are common among people with
higher socio-economic status [46] which can also be
reflected in the level of education [47]. Higher education
and wealth have also been shown to correlate with
higher weight status among people in Uganda [3].

Table 2 Prevalence of abdominal obesity among women and men in Uganda, STEPS survey 2014

Variable -n- # of persons with abdominal obesity –n-(%) Males n = 1562 Females n = 2114 p*

All 3676 432 (11.8) 20 (4.6) 412 (95.4) < 0.05

Age

18–24 846 41 (4.8) 3 (7.3) 38 (93.7) 0.31

25–34 1089 99 (9.1) 1 (1) 98 (99)

35–44 795 124 (15.6) 7 (5.6) 117 (94.4)

45–54 538 91 (16.9) 5 (5.5) 86 (94.5)

55–64 289 55 (19.0) 4 (7.3) 51 (92.7)

≥ 65 119 22 (18.5) 0 (0) 22 (100)

Rural-urban residence

Urban 988 160 (16.2) 11 (6.9) 149 (93.1) 0.09

Rural 2688 272 (10.1) 9 (3.3) 263 (96.7)

Marital status

Never married 602 22 (3.6) 3 (13.6) 19 (86.4) 0.01

Married/Cohabiting 2398 283 (11.8) 16 (5.7) 267 (94.3)

Other 673 126 (18.7) 1 (0.8) 125 (99.2)

Employment

Employed 2418 304 (12.6) 18 (5.9) 286 (94.1) 0.05

Unemployed 1257 128 (10.2) 2 (1) 126 (99.0)

Fruit & Veg servings/ day

≥ 5 566 59 (10.4) 3 (5.1) 56 (94.9) 0.93

1–4 2958 353 (11.9) 17 (4.8) 336 (95.2)

Met WHO recommendation for physical activity

Yes 3574 413 (11.6) 18 (4.4) 395 (95.6) 0.21

No 102 19 (18.6) 2 (10.5) 17 (89.5)

Alcohol use in standard drinks per occasion

Never 1905 253 (13.3) 9 (3.6) 244 (96.4) 0.06

Ever or≤ 6 1385 145 (10.5) 6 (4.1) 139 (95.9)

> 6 361 31 (8.6) 4 (12.9) 27 (87.1)

Hypertensive

No 2705 241 (8.9) 7 (2.9) 234 (97.1) 0.06

Yes 971 191 (19.7) 13 (6.8) 178 (93.2)

FPG (mmol/L)c

< 6.1 3309 376 (11.4) 13 (3.5) 363 (96.5) < 0.05

6.1–6.9 58 9 (15.5) 3 (33.3) 6 (66.7)

> 7.0 or on DM Rx 309 47 (15.2) 4 (8.5) 43 (91.5)
cFasting Plasma Glucose in mmol/L
p* p-value for a Chi-square test for independence comparing the prevalence of abdominal obesity among males and females across participant sub-categories
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Table 3 Factors associated with abdominal obesity among adults in Uganda, STEPS survey 2014

Variable Males Females Males and Females

Crude PRRa

[95% CI]
Adjusted PRR
[95% CI]*

Crude PRR
[95% CI]

Adjusted PRR
[95% CI]**

Crude PRR
[95% CI]

Adjusted PRR
[95% CI]***

Sex

Males – – – – 1.0 1.0

Females – – – – 8.70 [6.19–12.22] 7.59 [5.58–10.33]

Age

18–24 1.0 1.0 1.0 1.0 1.0 1.0

25–34 0.56 [0.21–1.49] 0.76 [0.29–1.97] 1.04 [0.80–1.34] 0.97 [0.76–1.25] 1.00 [0.78–1.28] 0.97 [0.76–1.25]

35–44 0.35 [0.13–0.99] 1.03 [0.40–2.63] 1.11 [0.85–1.48] 1.08 [0.82–1.42] 1.04 [0.80–1.35] 1.05 [0.81–1.36]

45–54 0.42 [0.12–1.43] 0.64 [0.22–1.86] 0.92 [0.67–1.26] 0.90 [0.66–1.23] 0.85 [0.62–1.16] 0.86 [0.63–1.17]

55–64 0.27 [0.07–1.08] 0.62 [0.20–1.91] 1.08 [0.75–1.57] 1.02 [0.72–1.46] 0.97 [0.68–1.39] 0.94 [0.66–1.33]

≥ 65 0.39 [0.05–2.89] 0.58 [0.12–2.77] 1.23 [0.79–1.91] 1.22 [0.84–1.78] 1.11 [0.71–1.73] 1.11 [0.75–1.65]

Marital status

Never married 1.0 1.0 1.0 1.0 1.0 1.0

Married/Cohabiting 2.01 [0.90–4.51] 1.16 [0.59–2.27] 2.03 [1.31–3.15] 2.08 [1.39–3.13] 1.85 [1.27–2.70] 1.82 [1.29–2.57]

Other 1.56 [0.52–4.68] 0.68 [0.26–1.82] 1.83 [1.14–2.91] 1.92 [1.25–2.94] 1.67 [1.11–2.50] 1.69 [1.17–2.46]

Level of education

No formal schooling 1.0 1.0 1.0 1.0 1.0 1.0

Primary 0.57 [0.16–2.03] 0.60 [0.24–1.50] 1.18 [0.95–1.47] 1.18 [0.95–1.46] 1.15 [0.91–1.46] 1.17 [0.94–1.46]

Secondary 1.14 [0.34–3.76 1.08 [0.42–2.81] 1.44 [1.13–1.83] 1.40 [1.12–1.75] 1.42 [1.10–1.84] 1.42 [1.12–1.78]

University or higher 0.71 [0.19–2.68] 0.92 [0.31–2.70] 1.18 [0.82–1.68] 1.12 [0.78–1.60] 1.15 [0.80–1.66] 1.19 [0.84–1.67]

Region of residence

Eastern 1.0 1.0 1.0 1.0 1.0 1.0

Central 0.64 [0.22–1.85] 0.54 [0.22–1.31] 0.99 [0.76–1.28] 0.93 [0.72–1.20] 0.96 [0.75–1.23] 0.87 [0.69–1.11]

Northern 1.26 [0.54–2.89] 0.85 [0.37–1.98] 1.15 [0.92–1.44] 1.08 [0.86–1.36] 1.13 [0.89–1.44] 1.03 [0.82–1.30]

Western 0.86 [0.35–2.11] 0.51 [0.20–1.31] 1.23 [0.99–1.52] 1.18 [0.96–1.45] 1.19 [0.96–1.48] 1.15 [0.94–1.41]

Rural-urban residence

Rural 1.0 1.0 1.0 1.0 1.0 1.0

Urban 1.47 [0.68–3.18] 1.80 [0.98–3.31] 1.33 [1.10–1.60] 1.29 [1.09–1.54] 1.31 [1.08–1.58] 1.29 [1.09–1.53]

Employment

Unemployed 1.0 1.0 1.0 1.0 1.0 1.0

Employed 0.72 [0.33–1.54] 0.93 [0.45–1.91] 1.25 [1.05–1.49] 1.22 [1.04–1.43] 1.22 [1.01–1.47] 1.18 [0.99–1.40]

Fruit & Veg servings/ day

≥ 5 1.0 1.0 1.0 1.0 1.0 1.0

1–4 0.69 [0.32–1.47] 0.85 [0.38–1.91] 0.92 [0.75–1.13] 0.94 [0.77–1.15] 0.90 [0.73–1.12] 0.93 [0.75–1.15]

Met WHO recommendation for physical activity

Yes 1.0 1.0 1.0 1.0 1.0 1.0

No 1.76 [0.28–10.92] 1.55 [0.37–6.42] 1.03 [0.66–1.61] 0.92 [0.59–1.45] 1.05 [0.70–1.59] 0.90 [0.59–1.35]

Alcohol use in standard drinks per occasion

Never 1.0 1.0 1.0 1.0 1.0 1.0

Ever or≤ 6 1.44 [0.74–2.78] 0.89 [0.45–1.75] 1.00 [0.84–1.19] 0.97 [0.82–1.16] 1.01 [0.85–1.21] 0.99 [0.83–1.17]

> 6 1.53 [0.61–3.85] 1.07 [0.47–2.45] 1.15 [0.81–1.64] 1.12 [0.79–1.59] 1.19 [0.85–1.65] 1.20 [0.87–1.66]
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Strategies for economic development should also pro-
mote active lifestyles and healthy food choices so that
the socio-economic gains are not diluted by the individ-
ual and health system costs of treating abdominal obes-
ity related complications.

Strengths and limitations
The findings of this study are subject to a number of limi-
tations. First, because mean waist circumference can de-
pend on ethnic group and gender, and yet the cut-offs for
abdominal obesity that were used were based on reports
from European populations [20], it is likely that there was
misclassification of those at risk. However the few studies
that have reported the cut-offs for abdominal obesity and
risk of metabolic complications in African populations
have quoted more conservative cut-offs [48, 49]. This
means that the misclassification led to under-estimation
and not over-estimation of the prevalence consequently
biasing the associations towards the null. Secondly
because of the cross-sectional nature of the study design,
we cannot make inferences on causality. Also, information
on socio-demographic characteristics and some risk fac-
tors were assessed using self-reporting which is a source
of information bias. However the main outcome measure
was assessed using a standard protocol. In addition, find-
ings from the survey are representative of the Uganda
adult population and can be compared with findings from
other countries that used the same protocol.

Conclusions
There is a high prevalence of abdominal obesity among
adults in Uganda which puts many at risk of developing
associated metabolic complications. These data provide
useful information for developing interventions and
formulation of policies for the control and prevention of
abdominal obesity in Uganda.
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Table 3 Factors associated with abdominal obesity among adults in Uganda, STEPS survey 2014 (Continued)

Variable Males Females Males and Females

Crude PRRa

[95% CI]
Adjusted PRR
[95% CI]*

Crude PRR
[95% CI]

Adjusted PRR
[95% CI]**

Crude PRR
[95% CI]

Adjusted PRR
[95% CI]***

Hypertensive

No 1.0 1.0 1.0 1.0 1.0 1.0

Yes 8.85 [4.19–18.71] 10.15 [4.78–21.53] 1.59 [1.33–1.99] 1.60 [1.36–1.89] 1.79 [1.52–2.12] 1.83 [1.57–2.14]

FPG (mmol/L)

< 6.1 1.0 1.0 1.0 1.0 1.0 1.0

6.1–6.9 3.98 [1.14–13.91] 2.52 [0.80–8.00] 0.98 [0.55–1.78] 0.99 [0.56–1.78] 1.18 [0.72–1.95] 1.22 [0.74–2.01]

> 7.0, or on DM Rx 2.24 [1.05–4.76] 2.45 [1.32–4.54] 1.14 [0.88–1.48] 1.13 [0.88–1.45] 1.22 [0.94–1.59] 1.24 [0.96–1.60]
aPrevalence Rate Ratio
*Adjusted for blood pressure and FPG
**Adjusted for marital status, level of education, urban/rural residence, employment status and blood pressure
***Adjusted for sex, marital status, level of education, urban/rural residence and blood pressure
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