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Abstract

Background: Stroke risk factors are an emerging public health prob-
lem in Sub-Saharan Africa. This analysis examined demographic and
clinical correlates of blood pressure (BP) in a Ugandan sample at risk
for stroke.

Methods: We conducted a cross-sectional analysis of demograph-
ics, stroke risk factors, and selected clinical variables associated with
systolic blood pressure (SBP) and diastolic blood pressure (DBP).
Demographics (age, gender, marital status, education level, rural/sub-
urban/urban status, and employment status), stroke risk factors (dia-
betes, hyperlipidemia, obesity, smoking status, sedentary lifestyle,
and problem alcohol use), and clinical variables associated with SBP
and DBP were derived from the screening and baseline sample of a
prospective, randomized effectiveness-implementation trial testing a
novel stroke risk reduction approach (TargetEd manAgeMent Inter-
vention (TEAM)) conducted across three Ugandan sites. We exam-
ined variables with respect to an established set of guidelines for hy-
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pertension (HTN) severity, the European Society of Cardiology and
the European Society of Hypertension (ESC-ESH) Guideline.

Results: Of the total sample of 247, the mean sample age was 55.4
years (standard deviation (SD) = 12.0), with a female predominance
(n =168, 68%). In addition to HTN, the most common sample stroke
risk factors were hyperlipidemia (n = 199, 80.6%) and obesity (n =
98, 39.7%). The majority (n = 238, 96.4%) were prescribed at least
one medication to treat HTN. Mean SBP and DBP at baseline were
143.0 (SD = 19.8, range 94.5 - 206) and 89.3 (SD = 14.0, range 61 -
136), respectively. ESC-ESH classifications were grouped into grades
of increasing severity from the mildest (grade 1) to the most severe
(grade 3). An additional < grade 1 was created to reflect individuals
whose ESC-ESH scores dropped below grade 1 post-screening. There
were few significant differences across ESC-ESH groups, except that
having diabetes, being sedentary, and being a smoker were associated
with higher ESC-ESH grades.

Conclusions: To help reduce the stroke burden in Uganda, our find-
ings support the importance of raising awareness of HTN and helping
individuals to manage their HTN with both medications and lifestyle
approaches.

Keywords: Stroke; Modifiable risk factors; Hypertension; Sub-Sa-
haran Africa

Introduction

Neurological conditions such as stroke contribute substan-
tially to burden or disability [1] and cause 16.8% of deaths
in lower- and middle-income countries (LMICs) compared
with 13.2% of deaths in high-income countries [1, 2]. Unfortu-
nately, stroke risk factors, which were once rare in traditional
African societies, are an emerging public health problem [3].
A growing number of individuals with a sedentary lifestyle,
tobacco and alcohol use, and/or high fat/salt/cholesterol diets,
all increase population stroke risk [4]. In addition, population
aging and urban migration are associated with the stroke risk
factors of obesity and diabetes. Taken together, it is perhaps
not surprising that in Sub-Saharan Africa (SSA), stroke occurs
at relatively early ages, resulting in a substantial cumulative
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burden [4, 5].

While data projections are sobering, an important point
to consider in reducing stroke burden in LMICs is that many
stroke risk factors such as hypertension (HTN), obesity, dia-
betes, tobacco use, sedentary lifestyle, high fat/high salt diet,
and smoking are potentially modifiable. Reducing stroke risk
factors may be particularly highly effective in reducing stroke.
For example, while every 20/10 mm Hg increase in blood pres-
sure (BP) doubles the mortality from stroke, the use of antihy-
pertensive therapy can reduce stroke risk by 35-40% [6, 7]. In
Western Uganda, HTN has been reported in 30.5% of adults
over the age of 20 years [8]. Thus, HTN is a key actionable
target for stroke risk reduction in SSA and targeting individu-
als with poorly controlled BP may help reduce individual- and
population-level risk.

In spite of the critical need to manage stroke risk in
Uganda and SSA more broadly, the literature on effective ap-
proaches to manage HTN and other stroke risk factors in these
settings is limited [9, 10]. This data analysis, derived from a
baseline sample enrolled in an ongoing US National Institute
of Neurological Disorders and Stroke (NINDS)-funded rand-
omized controlled trial, examined demographics, stroke risk
factors, and clinical correlates of BP in a Ugandan sample at
risk for stroke. A deeper understanding of correlates of poorly
controlled BP could potentially inform care approaches that
target individuals and communities at risk.

Materials and Methods

Overview

The parent study, from which these data were derived, is a
prospective, randomized effectiveness-implementation trial of
two stroke reduction approaches (TargetEd manAgeMent In-
tervention (TEAM) vs. Enhanced Treatment as Usual (ETAU))
in 247 Ugandans at risk for stroke. Details of the study proto-
col have been published elsewhere [11]. The project is being
conducted across three Ugandan sites enrolling a representa-
tive sample of Ugandans at risk for stroke. For this analysis,
only study screening and baseline data were used, and we con-
ducted a cross-sectional analysis of demographics, stroke risk
factors, and selected clinical variables associated with systolic
blood pressure (SBP) and diastolic blood pressure (DBP). The
screening process for stroke risk factors was based upon an
initial self-reported assessment of having or not having dia-
betes, hyperlipidemia, obesity, smoking, problem alcohol use
or sedentary lifestyle as well as an initial single screening BP
measurement. To complete calculation of a screening BP, the
BP measurement was repeated after 3 days to confirm the high
SBP taking into account possible white coat HTN, and/or opti-
mizing the drugs prescribed for cardiovascular risk reduction.
Based on the second BP measurement (post initial screening
BP evaluation), those found with high SBP and confirmed
to have two or more stroke risk factors based on laboratory
testing were considered “enrolled” and then completed study
baseline evaluation.

This study was approved by the School of Medicine,
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Research and Ethics Committee (SOMREC) Mak-SOM-
REC-2023-648 and UNCST HS2944ES. All experiments were
performed in accordance with the relevant guidelines and reg-
ulations (Declaration of Helsinki).

Sample

All individuals were 18 years of age or older and were deemed
to be at risk for stroke based upon the following: 1) High SBP
defined as > 140 mm Hg assessed on at least two occasions at
least 3 days apart and either criterion 2 or 3 as noted below:
2) At least one other modifiable stroke risk factor including
diabetes, hyperlipidemia, obesity, smoking, problem alcohol
use or sedentary lifestyle; 3) History of stroke or transient is-
chemic attack (TIA) within the past 5 years.

All study participants provided informed consent for par-
ticipation. All study participants with normal BP at screen-
ing were excluded. The enrolled sample was selected to be
as broadly generalizable as possible to the general population
of Ugandans at risk for stroke and there were minimal exclu-
sion criteria. Based on our study inclusion criteria, we enrolled
subjects who had a high SBP and at least one other modifi-
able stroke risk factor at screening. While medication treat-
ments for HTN are effective in lowering BP, individuals can
still have suboptimal BP control for a variety of reasons in-
cluding poor adherence, medication dosing being suboptimal,
or being on a medication that is not ideal for that individual.
The stroke risk reduction intervention that is being tested in
the overall randomized controlled trial is intended to help in-
dividuals better manage their BP and general cardiovascular
risk by making appropriate lifestyle changes and/or communi-
cating with healthcare providers to identify treatments to help
them achieve optimal BP control. Individuals who had demen-
tia, those with sickle-cell disease, those who were pregnant or
those who were unable to participate in study procedures were
excluded from participation.

Variables

This baseline sample analysis examined demographics (age,
gender, marital status, educational level, rural/suburban/urban
status, and employment status) and selected clinical variables
in relation to baseline HTN components including SBP, DBP
and consideration with respect to an established set of guide-
lines for HTN severity.

HTN variables

SBP and DBP

All BP assessments used a standardized protocol in a medical
outpatient clinic at the various hospitals. Prior to BP measure-
ment, study participants were requested beforechand to refrain
from smoking and drinking alcohol or caffeinated beverages
at least half an hour before the examination. BP was measured
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with an Omron automated sphygmomanometer model HEM
907 whose accuracy has been validated [12]. The participant
was asked to sit on a chair and rest quietly for 15 min 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. Three measurements were taken at
least 5 min apart. The average of the last two readings were
considered to be the final BP reading.

HTN classification

All sample participants had elevated SBP at study screening
defined as SBP of 140 or higher. Levels of HTN severity were
classified post hoc using the European Society of Cardiology
and the European Society of Hypertension (ESC-ESH) Guide-
line published in 2018 [13]. The ESC-ESH classifications are
organized into grades of increasing severity with grade 1 being
the mildest category and grade 3 being the most severe. Grade
1 is defined as SBP 140 - 159 mm Hg and/or DBP 90 - 99 mm
Hg. Grade 2 is defined as SBP 160 - 179 mm Hg and/or DBP
100 - 109 mm Hg. Grade 3 is defined as SBP > 180 mm Hg
and/or DBP > 110 mm Hg. For analyses, a fourth ESC-ESH
grade was created to reflect SBP < 140 mm Hg and DBP < 90
mm Hg. In addition to SBP, DBP and ESC-ESH classification,
we also assessed whether an individual was prescribed medi-
cation to manage HTN.

Other stroke risk factors

Diabetes

Diabetes was defined as having a glycosylated hemoglobin
(HbA1c) level of > 6.5%.

Hyperlipidemia

Hyperlipidemia was defined as having abnormal/elevated
serum cholesterol/lipids. The serum assessments conducted
included cholesterol, high-density lipoprotein (HDL), low-
density lipoprotein (LDL), and triglycerides. Normal reference
ranges for cholesterol were 0 - 5.17 mmol/L, for LDL were
0 - 4.11 mmol/L, for HDL were 1.15 - 3.3 mmol/L, and for
triglycerides were 0 - 2.3 mmol/L. For this analysis, elevated
cholesterol was defined as > 5.2 mmol/L, elevated LDL was
defined as > 3.4 mmol/L, and elevated triglycerides were de-
fined as > 1.7 mmol/L. For HDL, abnormal values of concern
were lower than the reference range and differed for men and
women. Abnormal HDL was defined as < 1.0 mmol/L for men
and < 1.3 mmol/L for women.

Obesity

Obesity was classified using body mass index (BMI) with a
value of > 30 classified as obese.
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Smoking status

Tobacco use was measured by the Global Adult Tobacco Sur-
vey (GATS) questionnaire [14]. Given the very low rates of
tobacco use in this sample, smoking status based on the GATS
was dichotomized as yes/no.

Problem alcohol use

Problem alcohol use for study screening purposes was assessed
with questions on frequency, type of alcohol, and quantity con-
sumed. Participants were classified as engaging in potential
problem alcohol use if they exceeded the recommended level
for safe alcohol intake, i.e., more than three drinks on average
every time they drink, or if they undertook binge drinking (i.e.,
more than three drinks on one occasion in the 1 month pre-
ceding the evaluation) [15, 16]. Alcohol use was also assessed
with the Alcohol Use Disorders Identification Test (AUDIT)
[17]. The total score on the AUDIT ranges from 0 to 40 with
higher scores indicating more severe problems with alcohol.
A total score of less than 8 indicates no harmful drinking be-
havior or alcohol dependence, while a total score of 8 or more
indicates harmful drinking behavior. A score of 13 or more in
women is likely to indicate alcohol dependence, while a score
of 15 or more in men is likely to indicate alcohol dependence.
Given the low rates of alcohol use in this sample, any score
above 8 was collapsed into a category of harmful drinking be-
haviors.

Sedentary lifestyle

Screening for sedentary lifestyle used a single question adapt-
ed from the Global Physical Activity Questionnaire (GPAQ)
[18]. Individuals were classified as having sedentary lifestyle
if they answered “yes” to the following question: In a typical
week, do you spend at least 150 min doing moderate-intensity
activities that cause small increases in breathing and heart rate
at work, traveling to places or activities for leisure? Exam-
ples of activities are brisk walking/jogging/biking/gardening/
housework.

Personal stroke or TIA history

Past stroke or TIA occurrence (within the past 5 years) was
assessed at study screening. We also assessed for self-reported
family stroke history. Personal and family stroke history were
classified into separate dichotomous variables (yes/no).

Data analysis

Univariate descriptive analysis using frequencies and percent-
ages for categorical variables and means, standard deviations
(SDs), and ranges for continuous variables is shown in Table
1. Comparisons of baseline demographics and clinical charac-
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Table 1. Baseline Demographics and Clinical Characteristics of the TEAM Uganda Sample (N = 247 Randomized Sample)

Variables N (%) Mean (SD), range
Age (years) 55.4(12.0),20-90
Gender

Male 79 (32.0)

Female 168 (68.0)

Educational level

None 18 (7.3)

Primary 118 (47.8)

Secondary 87 (35.2)

Tertiary 24.(9.7)

Marital status

Single 15 (6.1)

Married 132 (53.4)

Separated/divorced/widowed 100 (40.5)

Currently employed/working? 162 (65.6)
Residency status

Rural 53 (21.5)

Suburban 83 (33.6)

Urban 111 (44.9)

Family stroke history 50 (20.2)
Stroke risk factors at screening

SBP > 140 mm Hg 247 (100)

Diabetes 72 (29.1)

Hyperlipidemia 199 (80.6)

Obesity® 98 (39.7)

Current smoker 3(1.2)

Sedentary lifestyle 58 (23.5)

Problem alcohol use 26 (10.5)

Personal history of stroke or TIA 49 (19.8)

Total number of stroke risk factors (including HTN) at screening 3.0(0.9),2-6
SBP at screen 158.1 (14.9), 140 - 216
DBP at screen 954 (11.4),71.5-132
SBP at baseline 143.0 (19.8), 94.5 - 206
DBP at baseline 89.3 (14.0), 61 - 136
ESC-ESH 2018 Guideline HTN¢ at baseline

< Grade 1 (SBP < 140 and DBP < 90) 93 (37.7)

Grade 1 83 (33.6)

Grade 2 47 (19.0)

Grade 3 24 (9.7)

Serum cholesterol 4501.1),1.7-7.1

Proportion with elevated value 61 (24.7)

Serum HDL 1.6(2.8),03-44

Proportion with abnormal (low) value

Men (n =79) 25 (31.6)
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Table 1. Baseline Demographics and Clinical Characteristics of the TEAM Uganda Sample (N = 247 Randomized Sample) - (continued)

Variables N (%) Mean (SD), range
Women (n = 166) 90 (54.2)

Serum LDL 3.0(1.3),0.4-8.3
Proportion with elevated value 82 (33.2)

Serum triglycerides 1.6 (1.0),0.3-7.7
Proportion with elevated value 84 (34.0)

HbAIc (total sample) 6.1(1.9),2.0-15.0
HBA ¢ (those with diabetes) 8.4 (1.8),6.5-15.0

BMI 28.7(5.8), 16.8 - 45.5
Proportion with obesity 98 (39.7)

AUDIT total score 1.0 (3.5),0-30
Proportion with harmful drinking behaviord 8(4.9)

Current smoker®, N (%) 4 (1.6)

Receiving medication treatment for stroke/cardiovascular risk reduction
No 5(2.0)
Yes (at least 1 drug) 242 (98.0)

Number of medication treatments, mean (SD) 3.0(1.2),0-6
Sample prescribed a single medication 16 (6.6)
Sample prescribed two treatments 67 (27.7)
Sample prescribed three or more treatments 159 (65.7)

alncludes self-employed work at home or farming. ®Obesity defined as BMI > 30. SESC-ESH grade 1: SBP 140 - 159 mm Hg and/or DBP 90 - 99 mm
Hg; grade 2: SBP 160 - 179 mm Hg and/or DBP 100 - 109 mm Hg; grade 3: SBP = 180 mm Hg and/or DBP = 110 mm Hg. dHarmful drinking behaviors
based on AUDIT score defined as total score > 8. ®Current smoke based on baseline assessment using the Global Adult Tobacco Survey (GATS).
SD: standard deviation; HTN: hypertension; BMI: body mass index; AUDIT: Alcohol Use Disorders Identification Test; TEAM: TargetEd manAgeMent
Intervention; SBP: systolic blood pressure; DBP: diastolic blood pressure; HbA1c: glycosylated hemoglobin; HDL: high-density lipoprotein; LDL:
low-density lipoprotein; TIA: transient ischemic attack; ESC-ESH: the European Society of Cardiology and the European Society of Hypertension.

teristics across the four ESC-ESH cut-points were conducted
using Chi-square tests for categorical variables such as gender
and education and one-way analysis of variance for continu-
ous. Bonferroni post-hoc tests were used for pairwise group
comparisons. Additionally, correlations were used to identify
the associations of baseline demographics and clinical charac-
teristics with SBP, DBP, and ESC-ESH HTN severity grade.
The HDL values for two extreme outlier cases (due to a pre-
sumed genetic variant) were not included in means and cor-
relational analysis for this biomarker. The level of significance
for all P-values in this study was set at o < 0.05.

Results

Overall sample

Table 1 shows the demographics and clinical variables of the
randomized baseline sample. Mean age was 55.4 (SD = 12.0),
with a range of 20 - 90 years. The majority of the sample
were female (n = 168, 68%) and nearly half of the sample (n
= 118, 47.8%) had a primary-level education. There were 49
individuals (19.8%) who had a previous stroke or TIA and 50
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individuals (20.2%) had a family history of stroke. In addition
to HTN, the most common stroke risk factors in the screening
sample were hyperlipidemia (n = 199, 80.6%) and obesity (n
=98, 39.7%). A scant minority (n =4, 1.6%) were smokers as
identified by the GATS.

Figure 1a and b shows the distribution of SBP and DBP at
screening. Figure 2a and b shows the distribution of SBP and
DPB at baseline. Notably, the overwhelming majority of the to-
tal sample (n =242, 98%) were prescribed at least one medica-
tion to treat stroke/cardiovascular risk prior to their enrollment
in the study. As noted in Table 1, of participants prescribed at
least one medication, individuals were taking an average of
three medications. Participants were prescribed medications in
the following categories: calcium channel blockers (N = 204,
84.29%), angiotensin converting enzyme (ACE)/angiotensin
I receptor blocker (ARB) drugs (N =177, 73.14%)), alpha- and
beta-blockers (N =98, 40.50%), antiplatelet (N = 67, 27.69%),
oral diabetes drugs (N =48, 21.52%), lipid lowering drugs (N
=50, 20.66%), diuretics (N = 47, 19.43%), insulin (N = 24,
10.71%), combination drugs (N = 4, 1.65%), and anticoagu-
lants (N =2, 0.83%). Individuals with a personal stroke history
were on an average of 3.2 (1.0) medications, while those with-
out a personal stroke history an average of 2.9 (1.3) medica-
tions (data not shown).

www.neurores.org



Sajatovic et al

J Neurol Res. 2024;14(2):74-85

40

30

Frequency

11

140.00 160.00 180.00

Average systolic blood pressure at screening

40

30

Frequency

A\

/
T/
-

80.00 100.00

Mean =158.09
Std. Dev. =14 .88
N =247
mﬁ -
200.00 220.00

Mean = 95.40

Std. Dev. =11 .431

M =247

120.00 140.00

Average diastolic blood pressure at screening

Figure 1. Distribution of SBPs (a) and DPBs (b) in a Ugandan screening sample. SBP: systolic blood pressure; DBP: diastolic

blood pressure.

While all individuals had HTN and at least one other stroke
risk factor at study screening, not all individuals had HTN classi-
fied within the ESC-ESH categories by the time they completed
study baseline, presumably because individuals had improved
adherence with taking medication to manage their BP once they
had provided consent to participate in the study.

ESC-ESH HTN grade comparisons with demographics
and clinical variables

ESC-ESH classifications were grouped into grades of increas-
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ing severity with grade 1 being the least severe and grade 3
being the most severe. An additional classification < grade
1 was created to reflect individuals whose ESC-ESH scores
dropped below grade 1 that was identified during screening.
The majority of individuals fell into the < grade 1 category (N
=93, 37.7%) or grade 1 category (N = 83, 33.6%) at baseline,
while smaller proportions fell into the grade 2 (N =47, 19%)
and grade 3 (N = 24, 9.7%) categories. With respect to corre-
lates of HTN grade, age was not significant; however, Bonfer-
roni comparisons identified that individuals were significantly
older in the < grade 1 and grade 1 as compared to the grade
3 group. Significant differences were identified in individuals
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Figure 2. Distribution of SBPs (a) and DBPs (b) in a Ugandan baseline sample. SBP: systolic blood pressure; DBP: diastolic

blood pressure.

with a personal history of stroke (Chi-square = 12.35, df = 3,
P = 0.006) who had a higher percentage of individuals in <
grade 1 as compared to grade 2. Significant differences were
identified in individuals with diabetes (Chi-square = 11.29,
df = 3, P =0.01) with a higher percentage of individuals in
grades 2 and 3 as compared to < grade 1. Significant differ-
ences were identified in individuals with a sedentary lifestyle
(Chi-square = 8.11, df = 3, P = 0.04); however, no significant
Bonferroni pairwise comparisons were found. Significant dif-
ferences were identified in individuals with SBP (Welch F =
165.01, df = 3, 76.16, P < 0.001) and DBP (F = 207.80, df =
3,243, P < 0.001). Tamhane T2 for SBP and Bonferroni for
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DBP pairwise comparisons were significantly different among
all groups with higher ESC-ESH grade classifications reflect-
ing higher scores of SBP and DBP. Significant differences
were identified for serum LDL (Welch F = 3.26, df = 3, 81.03,
P =0.026). Tamhane T2 comparisons identified that individu-
als had significantly higher serum LDL levels in the < grade 1
as compared to the grade 2 group. Significant differences were
identified in current smokers (Chi-square = 7.83, df =3, P =
0.05); however, no significant Bonferroni pairwise compari-
sons were found (Table 2).

Overall, there were few significant differences across
ESC-ESH groups, except that having diabetes, being seden-
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Table 2. Comparison of Baseline Demographics and Clinical Characteristics of the TEAM Uganda Sample Classified Using ESC-
ESH Cut-Points

ESC-ESH HTN grades?

Significant
Variables (A)<Gradel (n= (B)Gradel(n= (C)Grade2(n= (D)Grade3 (n= difference be-
93, 37.7%), mean 83, 33.6%), mean 47,19.0%), mean 24, 9.7%), mean tween groups
(SD) or N (%) (SD) or N (%) (SD) or N (%) (SD) or N (%)
Age (years), mean (SD) 56.3 (12.0) 55.8 (11.9) 56.1(13.5) 49.6 (7.8) ns;A,B>D
Gender, n (%)
Male 27 (29.0) 27 (32.5) 17 (36.2) 8(33.3)
Female 66 (71.0) 56 (67.5) 30 (63.8) 16 (66.7) ns
Educational level, n (%)
None 5(5.4) 9 (10.8) 2 (4.3) 2 (8.3)
Primary 42 (45.2) 37 (44.6) 27 (57.4) 12 (50.0)
Secondary 37 (39.8) 27 (32.5) 13 (27.7) 10 (41.7)
Tertiary 9(9.7) 10 (12.0) 5(10.6) 0(0.0) ns
Marital status, n (%)
Single 10 (10.8) 3(3.6) 2 (4.3) 0(0.0)
Married 43 (46.2) 43 (51.8) 29 (61.7) 17 (70.8)
Separated/divorced/widow 40 (43.0) 37 (44.6) 16 (34.0) 7(29.2) ns
Currently employed/working® 56 (60.2) 58 (69.9) 30 (63.8) 18 (75.0) ns
Residency status, n (%)
Rural 14 (15.1) 19 (22.9) 15 (31.9) 5(20.8)
Suburban 37 (39.8) 23 (27.7) 12 (25.5) 11 (45.8)
Urban 42 (45.2) 41 (49.4) 20 (42.6) 8(33.2) ns
Stroke family history, n (%) 19 (20.4) 16 (19.3) 12 (25.5) 3(12.5) ns
Stroke risk factors at
screening, n (%)
Diabetes 16 (17.2) 30 (36.1) 19 (40.4) 7(29.2) ** C,B>A
Hyperlipidemia 77 (82.8) 68 (81.9) 36 (76.6) 18 (75.0) ns
Obesity 39 (41.9) 34 (41.0) 18 (38.3) 7(29.2) ns
Current smoker 2(2.2) 0(0.0) 0 (0.0) 1(4.2) ns
Sedentary lifestyle 27 (29.0) 12 (14.5) 10 (21.3) 9 (37.5) *
Problem alcohol use 10 (10.8) 6(7.2) 7 (14.9) 3 (12.5) ns
Personal stroke history 29 (31.2) 12 (14.5 5(10.6) 3(12.5) ¥ A>C
Total number of risk factors 3.0 (1.0) 3.0 (0.8) 2.9 (1.0) 3.1(1.1) ns
at screening, mean (SD)
SBP at baseline, mean (SD) 124.3 (10.4) 145.4 (6.8) 158.8 (10.9) 176.0 (16.6) ¥**D>C>B>A
DBP at baseline, mean (SD) 77.8 (7.4) 88.6 (6.9) 99.9 (7.7) 115.9 (8.9) ¥*** D>C>B>A
Serum cholesterol, mean (SD) 4.8 (1.1) 4.4(1.2) 4.4(1.0) 4.4(1.2) ns
Serum HDL, mean (SD) 1.3 (0.6) 1.3 (0.6) 1.4 (0.6) 1.3 (0.5) ns
Serum LDL, mean (SD) 3.1(1.0) 3.2(1.7) 2.6 (1.0) 3.0(1.6) *A>C
Serum triglycerides 1.6 (1.0) 1.7 (0.8) 1.8 (1.3) 1.6 (1.0) ns
HbAlc, mean (SD) 5.8 (1.7) 6.2 (2.0) 6.5(1.9) 6.2 (2.4) ns
BMI, mean (SD) 29.4 (6.1) 28.3 (5.5) 28.8 (6.0) 27.3 (5.0) ns
AUDIT, mean (SD) 0.7 (1.9) 0.8 (2.6) 1.0 (3.4) 3.0(8.2) ns
Current smoker®, n (%) 1(1.1) 1(1.2) 0 (0.0) 2 (8.3) <
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Table 2. Comparison of Baseline Demographics and Clinical Characteristics of the TEAM Uganda Sample Classified Using ESC-

ESH Cut-Points - (continued)

ESC-ESH HTN grades?®

Significant

Variables (A)<Gradel(n= (B)Gradel(m= (C)Grade2(m= (D)Grade3 (n= ifforence be-
93,37.7%), mean 83, 33.6%), mean 47, 19.0%), mean 24, 9.7%), mean tween groups
(SD) or N (%) (SD) or N (%) (SD) or N (%) (SD) or N (%)

Receiving medication treatment 92 (98.9) 81 (97.6) 47 (100.0) 22 (91.7) ns

for cardiovascular risk reduction,

n (%) (at least 1 drug)

Number of medication 3.0(1.1) 2.9(1.2) 3.0(1.2) 34(1.5) ns

treatments, mean (SD)

Number of individuals on 5(5.4) 7 (8.6) 4(8.5) 0(0.0) ns

a single treatment, n (%)

Number of individuals on 27 (29.3) 21 (25.9) 15(31.9) 4(18.2) ns

two treatments, n (%)

Number of individuals on three 60 (65.2) 53 (65.4) 28 (59.6) 18 (81.8) ns

or more treatments, n (%)

aESC-ESH grade 1: SBP 140 - 159 mm Hg and/or DBP 90 - 99 mm Hg; grade 2: SBP 160 - 179 mm Hg and/or DBP 100 - 109 mm Hg; grade 3: SBP
=180 mm Hg and/or DBP = 110 mm Hg. Includes self-employed work at home or farming. cCurrent smoker based on baseline assessment using the
Global Adult Tobacco Survey (GATS). *P < 0.05; **P < 0.01; ***P < 0.001. SD: standard deviation; HTN: hypertension; BMI: body mass index; AUDIT:
Alcohol Use Disorders Identification Test; TEAM: TargetEd manAgeMent Intervention; SBP: systolic blood pressure; DBP: diastolic blood pressure;
HbA1c: glycosylated hemoglobin; HDL: high-density lipoprotein; LDL: low-density lipoprotein; ESC-ESH: the European Society of Cardiology and the

European Society of Hypertension.

tary, and being a smoker were associated with higher ESC-
ESH grades. Somewhat counterintuitively, having a personal
stroke history was seen significantly more often in the group
with baseline HTN that was below any ESC-ESH grade (SPB
<140 and DPB < 90).

Correlates of HTN severity categories

Table 3 illustrates the associations between demographics and
clinical variables, SBP, DBP and any ESC-ESH grade. Factors
that were significantly associated with elevated SBP were el-
evated DBP, having diabetes, having a higher ESC-ESH grade
of HTN, being on more stroke/cardiovascular risk reduction
medications, and having problem alcohol use. Unexpectedly,
being married, and not having a personal stroke/TIA history
were also associated with higher SBP. Factors that were sig-
nificantly associated with higher DBP were older age, higher
SBP, having a higher ESC-ESH grade, and having problem al-
cohol use. As with SBP and unexpectedly, being married, and
not having a personal stroke/TIA history were also associated
with higher DBP. Similarly, factors that were significantly as-
sociated with a higher ESC-ESH grade were elevated SBP and
DBP, having diabetes, and having problem alcohol use.

Discussion

This analysis of screening and baseline data from an ongoing
Ugandan clinical trial testing a novel stroke risk reduction ap-
proach evaluated demographics and clinical factors associated

82 Articles © The authors | Journal compilation © | Neurol Res and Elmer Press Inc™

with BP and HTN. This research sample is at high risk for ei-
ther first time or recurrent stroke based upon their having mul-
tiple stroke risk factors including HTN. Findings have several
important clinical/policy and research implications.

The stroke risk factor of HTN has been demonstrated to
be both common and incompletely treated in Uganda. A 2009
Ugandan study by Wamala and colleagues estimated that
28.9% of urban adults and 25.8% of rural adults have HTN,
with an increase from 14% to 18% in 2005 [8]. A recent retro-
spective medical record review by Majumdar and colleagues
[19] which evaluated nearly 18,000 Uganda adults found an
age-standardized prevalence of HTN of 33.4%. In the same
report by Majumdar et al [19], older patients had higher rates
of HTN vs. younger patients (79% in 66+, as compared to
23% in those aged 18 - 30), as did males (46%) vs. females
(38%). A multiple logistic regression analysis describing HTN
prevalence and its correlates found older age (odds ratio (OR):
1.06, 95% confidence interval (CI): 1.05 - 1.06, P < 0.001),
male gender (OR: 1.15, 95% CI: 1.04 - 1.28, P =0.007), num-
ber of healthcare visits (OR: 1.13, 95% CI: 1.11 - 1.14, P <
0.001), and insurance status (OR: 1.21, 95% CI: 1.05 - 1.39,
P =10.007) to be associated with increased likelihood of HTN
[19]. Among those with HTN in the study by Majumdar et al,
rates of treatment with antihypertensive medication (39.4%)
and BP control (20% overall) were described [19]. This is sig-
nificantly less than in high-resource settings such as the USA
or countries in the Organization for Economic Co-operation
and Development (OECD) group [20, 21]. Our findings con-
trast somewhat with Majumdar and colleagues in that over
96% of our sample were prescribed medications to treat stroke/
cardiovascular risk more broadly, including multiple types of
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Table 3. Pearson Correlations for Baseline Demographics and Clinical Characteristics of the TEAM Uganda Sample (N = 247)

Variables SBP DBP ESC-ESH HTN severity grade?®
Age (years) -0.01 -0.24%%* -0.11
Female -0.04 0.03 -0.05
Educational level -0.08 -0.06 -0.08
Married 0.13* 0.17** 0.16*
Currently employed/working® 0.07 0.14* 0.08
Residency status (n = 129)

Rural 0.16 0.13 0.16
Stroke history

Family (yes) 0.02 0.02 -0.01
Stroke risk factors at baseline

Diabetes 0.19%** 0.10 0.15*

Hyperlipidemia -0.04 -0.05 -0.07

Obesity -0.03 -0.06 -0.07

Current smoker -0.01 -0.02 -0.00

Sedentary life style -0.04 -0.01 0.01

Personal stroke history -0.19%* -0.18%* -0.19%*
Total number of risk factors at screening (including HTN) -0.00 0.06 0.02
SBP 1.00%** 0.76%** 0.85%**
DBP 0.76%** 1.00%** 0.84%**
ESC-ESH 2018 Guideline HTN European grade 0.85%** 0.84 %% 1.00%%**
Serum cholesterol -0.05 -0.11 -0.12
Serum HDL 0.02 -0.04 0.00
Serum LDL -0.09 -0.07 -0.09
Serum triglycerides 0.09 -0.05 0.04
HbAlc 0.18%* 0.05 0.10
BMI -0.07 -0.07 -0.09
AUDIT total score 0.14* 0.14* 0.15*
Current smoker®, N (%) 0.07 0.13 0.10
Receiving medication treatment for cardiovascular risk -0.03 -0.10 -0.09
Number of medication treatments 0.13* 0.07 0.07

aESC-ESH grade 1: SBP 140 - 159 mm Hg and/or DBP 90 - 99 mm Hg; grade 2: SBP 160 - 179 mm Hg and/or DBP 100 - 109 mm Hg; grade 3: SBP
> 180 mm Hg and/or DBP = 110 mm Hg. PIncludes self-employed work at home or farming. °Current smoker based on baseline assessment using
the Global Adult Tobacco Survey (GATS). *P < 0.05, **P < 0.01, ***P < 0.001. SD: standard deviation; HTN: hypertension; BMI: body mass index;
AUDIT: alcohol use disorders identification test; SBP: systolic blood pressure; DBP: diastolic blood pressure; HbA1c: glycosylated hemoglobin; HDL:
high-density lipoprotein; LDL: low-density lipoprotein; ESC-ESH: the European Society of Cardiology and the European Society of Hypertension;

TEAM: TargetEd manAgeMent Intervention.

antihypertensive drugs, and close to 40% of our group (all with
confirmed HTN at study screening) were normotensive by the
time they participated in study baseline evaluation. It is pos-
sible that individuals who are motivated to participate in a re-
search study might also be more motivated to seek and obtain
treatment for HTN and stroke risk than the general population
of Ugandans.

Our results also found that even with a confirmed diagno-
sis of HTN and being prescribed cardiovascular risk reduction
medications, BP control remained suboptimal for the majority

of study participants with ESC-ESH HTN grades 1, 2 and 3
found in 83 (33.6%), 47 (19.0%) and 24 (9.7%) of our sample,
respectively. This is consistent with other reports that suggest
that despite the availability of advanced diagnostic options and
multiple therapeutic drugs, suboptimal BP control is common
among rural and urban SSA populations [22-24]. Among the
ESC-ESH grades, there were few significant differences ex-
cept that having diabetes, being sedentary, and being a smoker
were associated with likelihood of worse BP control. There is
a substantial overlap between etiology of HTN and diabetes
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because of their common metabolic pathways and shared risk
factors [25]. Other reports from SSA have found strong asso-
ciations between having HTN and diabetes [26]. Other reports
from SSA have also identified sedentary lifestyle and smoking
as HTN risk factors [27, 28], and the presence of each of these
stroke risk factors may make it harder to achieve normal BP
among those with HTN. It is noteworthy that individuals who
were smokers or had problem alcohol use represented a rela-
tively small minority of the total sample.

It must be noted that the group overall, was relatively
young, with a mean age of approximately 55 years. It is pos-
sible that young individuals who have experienced stroke may
be subsequently able to make changes to their lifestyle and
health management that lead to positive downstream effects
on BP and other health metrics. Another counterintuitive find-
ing was that married individuals tended to have higher SBPs
and higher ESC-ESH grades. While marriage is often used as
a proxy marker of positive psychosocial support, it is possi-
ble that this is too simplistic of a conclusion and relationship
dynamics such as disability and gender role expectations post-
stroke could be impacting health and health management in
other ways. Our findings suggest that social, community and
family attitudes are likely important to stroke recovery and
overall stroke risk reduction.

While our study had a number of strengths including a
well-defined research sample, focus on individuals at rela-
tively high risk for stroke, and a good representation of rural,
suburban and urban participants, there are also some notable
limitations. Individuals who agree to be in a clinical trial may
be more motivated to adhere to stroke risk reduction treat-
ments (including taking medication treatments for HTN) than
the general population. While our study enrolled participants
from three geographic locations in Uganda, it may still not rep-
resent the full population which includes many sub-groups of
different tribal origin. The larger randomized controlled trial,
from which this baseline data analysis is derived, is intended to
focus on individuals who may have ongoing difficulties con-
trolling BP for a variety of reasons, including lifestyle issues,
suboptimal adherence to prescribed HTN medications, subop-
timal management of comorbid conditions and/or not being
prescribed the appropriate dosage or type of medication for
HTN. The intervention that is being tested in the randomized
trial from which the data were derived provides support for
healthy lifestyle, adherence promotion, managing comorbidi-
ties, and communicating with healthcare providers to accu-
rately monitor BP and response to medication. Knowing one is
being monitored usually promotes adherence/care engagement
even if temporarily. Our sample may not thus be generalizable
to the full range of Ugandans with HTN. Finally, the clinical
trial was largely conducted during the COVID-19 pandemic,
and it is not clear how much of an impact this may have had on
the types of participants who agreed to enroll in the study and/
or their health behaviors during a global health crisis.

In conclusion, to help reduce the stroke burden in Uganda,
our findings support the importance of raising awareness of
HTN and helping individuals to manage their HTN and cardio-
vascular risk with both medications and lifestyle approaches.
Policy efforts such as stroke education, HTN screening, and
the need to be adherent with medications to manage HTN may

84 Articles © The authors | Journal compilation © | Neurol Res and Elmer Press Inc™

help reduce the burden of stroke in Uganda and SSA more
broadly.
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