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while age, socio-economic status and diabetes were associ-
ated with BMI only in urban dwellers.  Conclusions:  The prev-
alence of stroke-risk factors of diabetes, smoking, inactivity 
and harmful alcohol consumption was rare in Uganda. Rural 
dwellers belonging to a higher age group tended to be with 
hypertension and elevated waist hip ratio. Unlike high-in-
come countries, higher socioeconomic status was associat-
ed with overweight and obesity.  © 2015 S. Karger AG, Basel 

 Introduction 

 Stroke is a leading cause of preventable death and dis-
ability in adults in many developing nations  [1–7] . In 
Sub-Saharan Africa (SSA), stroke occurs at much earlier 
ages resulting in a greater number of years of potential 
life  lost  [1, 2, 6, 7] . In developing countries, including 
Uganda, rapid western cultural adaptation like sedentary 
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 Abstract 

  Background:  Socioeconomic transition is changing stroke 
risk factors in Sub-Saharan Africa. This study assessed stroke-
risk factors and their associated characteristics in urban and 
rural Uganda.  Methods:  We surveyed 5,420 urban and rural 
participants and assessed the stroke-risk factor prevalence 
and socio-behavioural characteristics associated with risk 
factors.  Results:  Rural participants were older with higher 
proportions of men and fewer poor compared to urban ar-
eas. The most prevalent modifiable stroke-risk factors in all 
areas were hypertension (27.1% rural and 22.4% urban, p = 
0.004), overweight and obesity (22.0% rural and 42% urban, 
p < 0.0001), and elevated waist hip ratio (25.8% rural and 
24.1% urban, p = 0.045). Diabetes, smoking, physical inactiv-
ity, harmful alcohol consumption were found in  ≤ 5%. Age, 
family history of hypertension, and waist hip ratio were as-
sociated with hypertension in all, while BMI, HIV were associ-
ated with hypertension only in urban dwellers. Sex and fam-
ily history of hypertension were associated with BMI in all, 
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 lifestyle, consumption of tobacco and alcohol, high fat/
cholesterol diet as well as demographic transition are 
markedly increasing the burden of non-communicable 
diseases such as stroke  [6, 8] . Deaths from non-commu-
nicable diseases are projected to increase by 17% over the 
next 10 years unless urgent action is taken  [9] .

  Risk factors for stroke include hypertension, smoking, 
abdominal obesity, overweight and obesity, harmful alco-
hol consumption, physical inactivity, type 2 diabetes mel-
litus and hyperlipidemia  [8, 10] . A large multicentre 
 (INTERSTROKE) case-control study showed that ten 
factors account for 90% of stroke risk and half of these are 
modifiable (hypertension, smoking, waist hip ratio, diet, 
physical inactivity)  [10] . Stroke-risk factors, once rare in 
traditional African societies are rapidly becoming a major 
public health problem  [11, 12] . In some SSA countries, 
major stroke-risk factors have increased to epidemic pro-
portions  [13–15] . In Uganda, isolated studies reported 
that stroke-risk factors are highly prevalent  [16–24] . For 
example, hypertension occurs in 30.5% of adults in rural 
Western Uganda  [21] . 

  The high burden of stroke requires effective strategies 
for prevention, especially in resource-limited settings  [1, 
25, 26]  where there is large migration from rural to urban 
areas. However, effective stroke prevention needs to be ad-
dressed by strategies targeting those at high risk for stroke 
 [1, 27] . Characterization of the most prevalent risk factors 
is often lacking in developing countries in Africa  [1, 27] . 

  This study assessed the prevalence of stroke-risk fac-
tors and the associated socio-behavioural and demo-
graphic characteristics between rural and urban popula-
tions in the most populous district in Uganda. Findings 
are expected to inform policy planning and may become 
applicable to other SSA countries as well. 

  Methods 

 Study Area and Setting 
 Cross-sectional surveys were conducted between August 2012 

and August 2013 in rural Busukuma sub-county and urban 
 Nansana sub-county, Wakiso district, Uganda. Wakiso district 
population was estimated to be 1,310,100 in 2010  [28] , making it 
the second most populous district in the country. Wakiso district 
surrounds the capital city Kampala, and is unique in that it has ar-
eas with markedly different levels of socio-economic development, 
ranging from peri-urban neighbourhoods (bordering the city and 
therefore undergoing rapid urbanisation) to typically rural areas. 
Most of the people understand or speak Luganda, a local Bantu 
dialect of the Baganda, the indigenous tribe of the region whose 
main occupation is subsistence farming. The district has seven 
health sub districts each with a level IV health centre. Multi-stage 
sampling was used to select the sub-counties of Wakiso district for 

survey implementation. First, the sub-counties were stratified into 
rural and urban and then one sub-county was chosen from each 
stratum by simple random sampling. 

  Enumeration and Mapping 
 All households and other key features in the selected study areas 

were mapped and enumerated to generate a sampling frame for the 
survey. A household was defined as any single permanent or semi-
permanent dwelling structure acting as the primary residence for a 
person or group of people. Household locations were mapped us-
ing hand-held global positioning system (GPS) receivers, and read-
ings were taken from the door of the household, if possible, or from 
a point that was most representative of the household. 

  Recruitment and Enrolment 
 Prior to the survey day, mobilization teams that consisted of 

village health team (VHT) members visited the study villages in 
order to raise awareness of the study. The mobilization of study 
villages focused on engaging with participants at both community 
and individual levels, with the aim of achieving and maintaining 
high levels of participation. This process involved meeting local 
leaders with letters detailing the purpose and duration for the 
study.

  Households were selected using a list randomly generated from 
the household enumeration database. Households were included 
if: (1) they had an adult aged 18 or older, and (2) the selected adult 
was willing to provide written informed consent. Households were 
excluded if: (1) no adult resident was at home on more than 3 vis-
its, or (2) the household was vacant. 

  In each household, one adult (18 years or older) was selected to 
participate in the survey. Selected adults were briefed about the 
study in the appropriate language and asked to attend a centrally 
placed research clinic the following day. 

  Ethical Approval 
 The survey protocol was approved by the Makerere University 

School of Medicine Research and Ethics Committee and The 
Uganda National Council of Science and Technology. Written in-
formed consent was obtained from all participants. 

  Study Procedures 
 A modified expanded questionnaire based on the World Health 

Organisation (WHO) STEPs questionnaire  [12, 29]  was adminis-
tered. Information including demographic data, family history of 
hypertension and diabetes mellitus, and past and present medical 
history of stroke-risk factors was collected. A physical examination 
including measurements of height, weight, waist circumference, 
hip circumference and blood pressure was conducted. Venous 
blood samples were collected to test for fasting lipid profiles, fast-
ing blood sugar, rapid plasma reagin and HIV test. 

  Measurements 
 Questions on physical activity were derived from the STEPS 

tool, which adapts them from the WHO Global Physical Activity 
Questionnaire (GPAQ)  [30] . The questions sought information on 
the participants’ undertaking of vigorous-intensity activities (e.g. 
digging, lifting heavy loads, construction work, etc.) and moder-
ate-intensity activities (e.g. brisk walking, carrying light loads, rid-
ing a bicycle, recreational activities like physical exercises and 
walking during leisure, etc.). Time spent on these activities in a 
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typical week was recorded. Participants were classified into those 
that met the WHO minimum recommendations for physical activ-
ity (at least 75 minutes of vigorous-intensity, or at least 150 min-
utes of moderate-intensity activities per week).

  Alcohol use was assessed with questions on frequency, type of 
alcohol and quantity consumed. Participants classified as engaging 
in harmful alcohol consumption were men who had 5 or more and 
women who had 4 or more drinks on any day in a week in the one 
month preceding the survey  [31, 32] . Study participants were re-
quested to refrain from smoking and drinking alcohol or caffein-
ated beverages at least half an hour before the examination. Blood 
pressure was measured with an Omron automated sphygmoma-
nometer model HEM 907 whose accuracy has been validated  [33] . 
The participant was asked to sit on a chair and rest quietly for 15 
minutes with his/her legs uncrossed. The left arm was then placed 
on a table with the palm facing upward and the ante-cubital fossa 
at the level of the lower sternum. Two arm cuffs that fitted arm 
circumferences 9–13 inches and 13–17 inches were used in the 
process. Three BP measurements were recorded with at least 
5 minutes difference between each time the measurement was re-
corded. The average of the last two readings was considered the 
final BP reading. A participant was classified as being hypertensive 
if his or her average systolic BP was 140 mm Hg or higher, or if his 
or her diastolic BP was 90 mm Hg or higher, or if he or she were 
on anti-hypertensive treatment  [34] .

  Data Management and Statistical Analysis 
 Statistical analyses were carried out using Stata version 12.0 

software (StataCorp, College Station, Tex., USA). The outcomes of 
interest were hypertension defined as a systolic blood pressure 
>140 mm Hg and/or a diastolic blood pressure of ≥90 mm Hg or 
treatment with anti-hypertensive medication. The body mass in-
dex (BMI) was calculated as weight in kilograms divided by the 
square of height in meters. A participant was classified as over-
weight if the BMI was 25 kg m 2  or greater and obese if their BMI 
was 30 kg m 2  or greater  [35] . The waist hip ratio was abnormal if 
>0.90 for males and >0.85 for females  [35] . 

  The prevalence of known risk factors for stroke was sum-
marised as percentages with 95% binomial confidence intervals 
(CI). Univariable associations between hypertension and elevated 
BMI and their potential risk factors were assessed using logistic 
regression, and all variables demonstrating an association at a 20% 
significance level were included into multivariable logistic regres-
sion models. Logical model building using both forward and back-
ward elimination was used to generate minimum adequate models 
using a 5% significance level. The socioeconomic status and BMI 
were retained as fixed terms in the model, assessing for factors as-
sociated with hypertension regardless of statistical significance be-
cause of their known association to hypertension. For the same 
reason, physical inactivity was retained as a fixed term in the mod-
el, assessing for factors associated with overweight/obesity. 

  Results 

 Characteristics of the Participants 
 Five thousand four hundred and eighty one partici-

pants were contacted to make them participate in this 

study. Sixty participants had no BP, anthropometric and 
laboratory measurements and thus were excluded. The 
mean age of rural participants was higher than that of the 
urban participants, at 40.1 (16.3) and 32.7 (12.4), respec-
tively. There was a statistically significant difference in 
the distribution of sex, socioeconomic status, family his-
tory of hypertension, and family history of diabetes be-
tween the rural and urban settings (p < 0.001).  Table 1  
summarises participant characteristics. 

  Prevalence of Modifiable Risk Factors for Stroke 
 The most prevalent risk factors for stroke were hyper-

tension (27.1% rural and 22.4% urban, p = 0.004), over-
weight and obesity (22% rural and 42% urban, p < 0.0001), 
and elevated waist hip ratio (26.8% rural and 24.1% ur-
ban, p = 0.045). Stroke-risk factors of diabetes, smoking, 
physical inactivity and harmful alcohol consumption 
were found in <5% in all populations. Stratifying by age, 
the highest prevalence of hypertension was among par-
ticipants 60 years and older (59% in rural and 70% in ur-
ban). Similarly, the highest prevalence of elevated waist 
hip ratio was among participants 60 years and older (42% 
in rural and 45% in urban). Overweight/obesity was high-
est in participants aged 40–59 (30% in rural and 56% in 
urban). Nearly half of all participants had low HDL cho-

Table 1.  Characteristics of the participants

Variable Urban
n (%)

Rural
n (%)

p
value

Age group, years
Teenager <20 224 (5.8) 41 (2.9)
Young adult (20–39) 2,767 (71.1) 766 (53.9)
Middle-aged adult 

(40–59) 725 (18.6) 402 (28.3) <0.001
Elderly/aged (60–80) 178 (4.6) 211 (14.9)

Age, years, mean (SD) 32.7 (12.4) 40.1 (16.3)
Sex

Male 1,072 (27.5) 555 (39.1) <0.001
Female 2,822 (72.5) 865 (60.9)

Social economic status
Poorest 1,262 (32.4) 110 (7.7)
Poor 1,088 (27.9) 197 (13.9)
Less poor 672 (17.3) 693 (48.8) <0.001
Least poor 872 (22.4) 420 (29.6)

Family history of hypertension
No 2,746 (70.7) 1,110 (78.4) <0.001
Yes 1,136 (29.3) 306 (21.6)

Family history of diabetes
No 3,461 (89.1) 1,324 (93.5) <0.001
Yes 422 (10.9) 92 (6.5)
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lesterol. High LDL cholesterol was highest (24%) among 
urban participants whose age was <20 and highest (2%) 
among rural participants who were in the age range 20–
39. In contrast, physical inactivity was highest (22%) 
among urban participants whose age was <20 and highest 
(4%) among rural participants whose age ranged from 40 
to 59.  Figures 1  and  2  summarise the prevalence of the 
modifiable stroke-risk factors in rural and urban partici-
pants by age group.

  Factors Associated with Being Hypertensive  
 At multivariable logistic regression, non-modifiable 

factors associated with hypertension among rural and ur-
ban participants were age 40–59 (OR 3.74, 95% CI 1.3–
10.9 and OR 6.06, 95% CI 3.6–10.2, respectively) and 60 
or older (OR 9.88, 95% CI 3.3–29.3 and OR 17.26, 95% CI 
9.5–31.5, respectively) as well as family history of hyper-
tension (OR 1.63, 95% CI 1.2–2.2 and OR 1.21, 95% CI 
1.01–1.5, respectively). 

  Fig. 1.  Prevalence of modifiable risk factors 
for stroke by age group in the rural setting. 

  Fig. 2.  Prevalence of modifiable risk factors 
for stroke by age group in the urban setting. 
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  Modifiable factors associated with hypertension 
among rural and urban residents were elevated waist hip 
ratio (OR 1.51, 95% CI 1.1–2.0 and OR 1.42, 95% CI 1.2–
1.7, respectively) and diabetes (OR 2.66, 95% CI 1.3–5.3 
and OR 1.82, 95% CI 1.3–2.6, respectively). Harmful al-
cohol consumption (OR 1.77, 95% CI 1.1–2.9) and over-

weight and obesity (OR 1.53, 95% CI 1.3–1.8) were also 
associated with hypertension among the urban partici-
pants. Urban participants with HIV were less likely to be 
hypertensive (OR 0.40, 95% CI 0.3–0.6).  Table 2  shows 
socio-behavioural and demographic characteristics asso-
ciated with being hypertensive.

Table 2.  Factors associated with hypertension

Variable n/N Rural
AOR, 95% CI

p value n/N Urban
AOR, 95% CI

p value

Age, years
<20 4/41 1 20/220 1

20–39 104/756 1.19 (0.4–3.4) 0.746 396/2,691 1.56 (0.9–2.6) 0.084
40–59 147/392 3.74 (1.3–10.9) 0.015 314/711 6.06 (4.1–10.9) <0.001
60+ 124/209 11.38 (3.3–29.3) <0.001 121/173 17.26 (9.5–31.5) <0.001

Sex
Male 129/547 240/1,036
Female 250/851 611/2,759

Socioeconomic status
Poorest 15/110 1 0.379 206/1,237 1
Poor 26/195 0.72 (0.4–3.5) 0.614 187/1,061 1.01 (0.8–1.3) 0.932
Less poor 196/681 1.17 (0.6–2.2) 0.126 173/654 1.12 (0.9–1.5) 0.393
Least poor 142/412 1.63 (0.9–3.0) 285/843 1.22 (0.9–1.6) 0.110

Family history of hypertension
No 272/1,091 1 534/2,683 1
Yes 107/303 1.63 (1.2–2.2) 0.002 315/1,102 1.21 (1.01–1.5) 0.043

Family history of diabetes
No 348/1,303 744/3,375
Yes 31/91 106/411

Current smoking
No 350/1,296 808/3,622
Yes 29/100 42/169

Harmful alcohol consumption
No 361/1,340 821/3,699 1
Yes 18/56 28/91 1.77 (1.1–2.9) 0.029

BMI, kg/m2

<25 272/1,090 1 374/2,197 1
>25 107/308 1.33 (0.9–1.8) 0.073 475/1,591 1.53 (1.3–1.8) <0.001

Waist hip ratio
Normal 231/1,023 1 540/2,879 1
Elevated 148/375 1.51 (1.1–2.0) 0.005 311/915 1.42 (1.2–1.7) 0.001

Physical inactivity
No 334/1,217 1 826/3,673 1
Yes 45/177 0.89 (0.6–1.3) 0.579 23/110 1.07 (0.6–1.8) 0.806

Diabetes
No 356/1,354 1 770/3,621 1
Yes 23/44 2.66 (1.3–5.3) 0.005 81/173 1.82 (1.3–2.6) 0.001

HIV positive
No 340/1,231 773/3,270 1
Yes 26/114 43/352 0.40 (0.3–0.6) <0.001

LDL cholesterol
Normal 359/1,330 645/2,881
High 7/15 168/739

 Age confounds the socioeconomic status in both rural and urban settings. ADR = Adjusted odds ratio; N = number of participants 
with information on hypertension (blood pressure measurements and/or on antihypertensive treatment); n = number of participants 
with hypertension.
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  Factors Associated with Overweight and Obesity  
 At multivariable logistic regression, non-modifiable 

socio-demographic and behavioural characteristics asso-
ciated with overweight and obesity among rural and ur-
ban participants was being female (OR 3.68, 95% CI 2.6–
5.1 and OR 4.16, 95% CI 3.5–4.9, respectively). Increasing 
age (OR 5.87, 95% CI 3.9–8.9) and family history of dia-
betes (OR 1.38, 95% CI 1.1–1.8) were also independently 
associated with overweight and obesity in the urban set-
ting. 

  As noted in  table 3 , modifiable factors associated with 
overweight and obesity present only among urban dwell-

ers included higher socio-economic status (OR 1.79, 95% 
CI 1.5–2.2), diabetes (OR 1.4, 95% CI 1.02–2.0) and high 
LDL cholesterol (OR 1.34, 95% CI 1.1–1.6). 

  Discussion  

 In agreement with previous studies  [10, 16, 22, 27, 36–
40] , hypertension, overweight and obesity, and elevated 
waist hip ratio were the most prevalent modifiable stroke-
risk factors among rural and urban Ugandans. Risk fac-
tors such as smoking, diabetes, physical inactivity and 

Table 3.  Factors associated with overweight and obesity

Variable n/N Rural
AOR, 95% CI

p value n/N Urban
AOR, 95% CI

p value

Age, years
<20 5/41 1 38/220 1

20–39 152/756 1.49 (0.6–3.9) 0.429 1,068/2,685 3.46 (2.3–5.1) <0.001
40–59 117/392 2.22 (0.8–6.0) 0.117 402/711 5.87 (3.9–8.9) <0.001
60+ 34/209 0.99 (0.3–2.8) 0.982 83/172 3.66 (2.2–6.1) <0.001

Sex
Male 51/547 1 206/1,033 1
Female 257/851 3.68 (2.6–5.1) <0.001 1,385/2,755 4.16 (3.5–4.9) <0.001

Socioeconomic status
Poorest 15/110 1 445/1,234 1
Poor 33/195 1.21 (0.6–2.4) 0.586 391/1,058 1.12 (0.9–1.3) 0.240
Less poor 164/681 1.57 (0.8–2.9) 0.152 304/653 1.47 (1.2–1.8) <0.001
Least poor 96/412 1.48 (0.8–2.8) 0.228 451/843 1.79 (1.5–2.2) <0.001

Family history of hypertension
No 217/1,091 1 1,031/2,680 1
Yes 90/303 1.49 (1.1–2.0) 0.010 556/1,098 1.25 (1.1–1.5) 0.007

Family history of diabetes
No 281/1,303 1,369/3,365 1
Yes 26/91 222/410 1.38 (1.1–1.8) 0.007

Current smoking
No 300/1,296 1 1,541/3,615
Yes 7/100 0.46 (0.7–1.6) 0.062 48/169

Harmful alcohol consumption
No 302/1,340 1,559/3,692
Yes 5/56 31/91

Physical inactivity
No 269/1,217 1 1,550/3,666 1
Yes 38/177 1.04 (0.7–1.6) 0.839 35/110 0.71 (0.4–1.1) 0.141

Diabetes
No 291/1,354 1 1,488/3,614 1
Yes 17/44 1.88 (0.9–3.6) 0.062 102/173 1.4 (1.02–2.0) 0.039

HIV positive
No 271/1,231 1,379/3,264
Yes 27/114 141/352

LDL cholesterol
Normal 359/1,330 645/2,881 1
High 7/15 168/739 1.34 (1.1–1.6) 0.001

ADR = Adjusted odds ratio; N = number of participants with measured body mass index (BMI); n = number of participants with 
overweight and obesity.
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harmful alcohol intake that were reported to be highly 
prevalent in other studies  [10, 22]  were rarely found. 

  In our sample, rural dwellers were older by age and 
had a higher proportion of the least poor, more men, 
more hypertension and more abdominal obesity com-
pared to urban dwellers. Physical inactivity was more 
common among rural dwellers. It is possible that jobs 
and greater female economic opportunity attracts 
younger people and women to urban centres, leaving 
rural settings with higher concentrations of older people 
and men. Higher rates of hypertension and abdominal 
obesity in rural dwellers could reflect resident age and 
lack of access to information about healthy behaviors 
and stroke risk. Physically demanding employments 
such as forest and plantation/garden labour and small-
plot farming that requires traveling long distances to de-
liver produce or buy merchandise are very scarce today 
and may contribute to physical inactivity among rural 
residents. 

  Despite urban participants engaging in significantly 
more physical activity compared to the rural participants, 
there were higher rates of overweight and obesity as well 
as hyperlipidemia compared to rural participants. Among 
the 42% overweight and obese urban participants, 31.9% 
were in the age range 18 to 30. This is much higher than 
14.6% reported in a study conducted in central Uganda 10 
years ago  [17];  this suggests an increasing burden of over-
weight and obesity in urban communities. This supports 
the view that Uganda will have an increasing burden of 
stroke as Western cultural adaptation and economic de-
velopment among the urban population take its toll  [13] . 
In contrast to high-income countries where low socioeco-
nomic status is associated with obesity  [41] , studies in 
 Africa have demonstrated a strong positive relationship 
between obesity and high socioeconomic status  [15, 42] . 

  In this study, the prevalence of low HDL cholesterol 
decreased with increasing age (40 years and older), which 
is unexpected given that there is an increase in the preva-
lence of low HDL cholesterol with increasing age, as it is 
well documented in multiple studies  [43, 44] . In addition 
to increasing age, the high prevalence of overweight/obe-
sity, and hypertension in this group of participants should 
have favored an increase in prevalence of low HDL cho-
lesterol with increasing age as reported from multiple 
studies  [43, 44]  but this was not the case. There are sev-
eral genetic and environmental factors that influence 
HDL cholesterol  [44] . For example, HIV decreases the 
levels of HDL cholesterol  [45] , physical conditioning has 
been shown to increase the levels of HDL cholesterol. 
Women have higher HDL concentration than men. 

 Estrogen increases HDL cholesterol and protein and may 
in part account for the higher HDL in women  [46] . Re-
garding genetics, age is an important modifier of pheno-
types with resultant HDL cholesterol levels greater than 
in the younger counter parts  [47] . While other investiga-
tors have identified various explanations that might ex-
plain demographic and clinical characteristics correlated 
with HDL, in our study, the reason for the association is 
not clear. Additional studies conducted in Uganda and 
other Sub-Saharan African settings are needed to see if 
this finding is replicated.

  Non-modifiable factors associated with hyperten-
sion in our overall sample included older age and fam-
ily history of hypertension. This is in agreement with 
previous studies  [10, 38, 48, 49] . Also in agreement with 
other studies, modifiable factors associated with hyper-
tension in our sample were overweight/obesity, elevated 
waist hip ratio, diabetes and harmful alcohol consump-
tion  [16, 27, 39, 40, 49] . Rural hypertension prevalence 
was higher than in urban settings despite rural partici-
pants being less overweight. Identification of both non-
modifiable and modifiable factors associated with hy-
pertension has important implications for targeted 
screening. 

  Interestingly, urban HIV positive participants were 
less likely to be hypertensive. Studies on blood pressure 
in HIV patients showed conflicting results regarding the 
prevalence of hypertension  [50–52] . Most health centres 
in urban Uganda provide comprehensive HIV/AIDs care 
 [53] . It is possible that interventions emphasised in HIV 
care may offer protection against hypertension. In addi-
tion, HIV and HIV treatment may cause weight loss, thus 
reducing the risk for hypertension. 

  Non-modifiable factors associated with being over-
weight and obese included age, sex, family history of hy-
pertension and family history of diabetes in agreement 
with other studies  [16, 21, 54] . Similar findings were dem-
onstrated in Uganda, Kenya and Morocco  [16, 55, 56] . 
Sex as a factor associated with overweight and obesity is 
consistent with findings from other SSA settings  [27, 39, 
55, 57] . In contrast to our findings, estimates for most 
higher-income countries show that obesity is higher in 
men  [58] . 

  Modifiable factors associated with overweight and 
obesity that were seen only in the urban population in-
cluded higher social economic status, diabetes and high 
LDL cholesterol. The increased likelihood of being over-
weight with urban upward social mobility might be as-
cribed to increased access to energy-dense foods and less 
strenuous jobs resulting in many people having a positive 
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energy balance  [9, 55] . In the early phases of nutritional 
transition, obesity is more frequent in wealthier individu-
als  [39, 54, 55] . 

  Conclusions 

 In this large general population sample in Uganda, 
hypertension, elevated waist hip ratio, overweight and 
obesity were the most prevalent stroke-risk factors with 
significant differences in prevalence between rural and 
urban populations. Factors associated with the most 
prevalent risk factors differed between urban and rural 
populations. Stroke-risk factors of diabetes, smoking, 
physical inactivity and harmful alcohol consumption 
were rarely seen. Effective and pragmatic approaches in 
stroke prevention need to focus on those risk factors 
that are most relevant to a specific population. For ru-
ral residents in Central Uganda, approaches might pref-
erentially target older individuals and men while em-
phasizing the ‘silent killer’ aspect of hypertension as it 
relates to stroke. Among more affluent younger urban 
residents, dietary behavior and weight management 
may be particularly salient. Recognition of modifiable 
factors that can reduce rates of hypertension and obe-
sity and implementation of strategies that lead to be-
havior change may eventually help stem the tide of in-
creasing stroke burden in Uganda and in SSA more 
broadly. 
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