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Introduction: Hypertension may be common among market salespersons who are mostly physically inactive throughout the day.
However, the burden of hypertension in this population remains unknown. In this study, we determined the prevalence of undiagnosed
hypertension and associated factors among market salesperson in Kitgum central market, Kitgum district, Northern Uganda.
Methods: A cross-sectional study, recruiting market salespersons aged 18 years or older without a prior diagnosis of hypertension or
currently on anti-hypertensive therapy was conducted. A standardized questionnaire was administered, and body mass index (BMI)
estimated. Hypertension was defined as two consistent measurements of systolic blood pressure >140mmHg and/or diastolic blood
pressure >90mmHg measured 4 hours apart. Multivariable logistic regression analysis was performed to determine factors indepen-
dently associated with undiagnosed hypertension. P<0.05 was considered statistically significant.

Results: We enrolled 240 participants. The mean age was 39.4 + 12.8 years. Most (83.3%, n=199) participants were female and urban
dwellers (88.3%, n=212). The prevalence of undiagnosed hypertension was 16.7% (n=40). Of the 40 participants with hypertension, 16
(40%) were younger than 40 years. Factors associated with undiagnosed hypertension were, age >50 years (adjusted odds ratio (aOR):
7.0, 95% confidence interval (CI): 1.9-25.6, p=0.003), male gender (aOR: 4.2, 95CI: 1.5-11.1, p=0.005), alcohol consumption (aOR:
2.6, 95CI: 1.1-6.0, p=0.021), and being overweight (aOR: 3.6, 95CI: 1.5-8.8, p=0.005).

Conclusion: About one in six of market salespersons had undiagnosed hypertension, with a disproportionately high burden among
those younger than 40 years. A larger multi-centric study is recommended to confirm our findings.
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Introduction

Between 1975 and 2015, the burden of hypertension among adults rose from about 594 million cases to over a billion
cases globally.! Hypertension and other non-communicable diseases (NCD) are the leading causes of premature deaths in
both high- and low-income countries.” NCDs contribute to over 70% of annual mortality, translating to over 41 million
death cases globally, with between 75% and 80% these deaths occurring in low- and middle-income countries (LMIC).>
Hypertension is the leading cardiovascular risk factor for stroke and ischaemic heart diseases in the world.® According to
the recent World Health Organization report, about 27% of the adults in sub-Saharan Africa have hypertension higher
than the global average of 22%.

Hypertension accounts for approximately 7% of the global disability adjusted life years, and about 45% of global
cardiovascular morbidity and mortality.* Hypertension contributes to about 9.4 million deaths and about 17% of the total
deaths globally." The burden of hypertension has increased exponentially over the past few decades. However, a large
proportion of those with hypertension remain undiagnosed, untreated or inadequately treated predisposing to higher risk
of hypertension-related complications such as stroke and myocardial infarction.’
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In Africa, the estimated number of people with hypertension has increased steadily from 54.6 million in 1990 to
92.3 million in 2000 (70% rise) and 130.2 million in 2010 (41% increase from the year 2000). This number is projected to
rise to 216.8 million by the year 2030 (66% rise from the year 2010).° In sub-Saharan Africa, the total number of individuals
with hypertension was estimated to be 75 million in 2008 and projected to be at 125.5 million by 2025.” There is a high burden
of hypertension in Africa; however, over three-quarters of the cases are unaware they have hypertension.®

In Uganda, according to the findings from the National NCDs Risk Factor Survey, the overall prevalence of
hypertension was 26.4%, with the northern region of the country contributing 23.3% of the individuals having
hypertension.” This study also found out that the prevalence of hypertension is high in urban area yet only 7.7% of
the people with hypertension were aware of their elevated blood pressure status. Hypertension is a silent killer; therefore,
early identification of subjects with undiagnosed hypertension may prevent or reduce progression of many of its serious
complications. Therefore, we aimed to determine the prevalence and factors associated with undiagnosed hypertension
among market salespersons operating in Kitgum central market, Kitgum district, Uganda.

Methods
Study Design and Setting

We conducted a community-based, cross-sectional study among market salespersons (venders) in Kitgum central market,
Kitgum municipality, Kitgum district in Northern Uganda. The central market has an estimated 500 salespersons. There
are several items sold in the market including foods and non-food items. The market does not have a health wellness
facility and all medical services are sought from either nearby clinics or Kitgum General Hospital, which is located about
2 kilometers from the market.

Study Population

We included market salespersons aged 18 years or older operating in Kitgum central market, Kitgum municipality, who
provided written informed consent. We excluded pregnant women and individual with known diagnosis of hypertension
or receiving anti-hypertensive medicines prescribed by a qualified physician.

Sampling Technique and Procedure

A systematic sampling method was used whereby every individual had a chance of being selected, however, if
a participant was selected and found to have a known diagnosis of hypertension or were on anti-hypertensive medica-
tions, had any known heart disease, was pregnant or below 18 years, she or he was excluded from the study and the next
participant was moved on to. This helped the researcher obtain samples that are representative of the population and also
prevented bias as well as saved time.

Sample Size Determination

The sample size was estimated by the Kish—Leslie formula (1965). At a level of statistical significance at 95% confidence
interval (standard value 1.96), prevalence of undiagnosed hypertension assumed to be 50% (since no previous study),
maximum acceptable marginal error of 5% (0.05) and power of 80% gave a minimum sample size of 385 participants.
Using the finite population factor for a finite population of market salesperson currently estimated at 500 in Kitgum
central market, a final sample size of 240 participants was reached at, inclusive of a 10% non-response rate.

Data Collection
A semi-structured pre-tested, questionnaire was used to collect demographic and behavioral information, anthropometric
and blood pressure measurements of all eligible study participants.

Data were collected on a daily basis, and all respondents were interviewed on a one-on-one basis to ensure privacy.
Two different blood pressure readings were taken 4 hours apart using manual blood pressure machines with the
respondent sitting upright on a firm chair and their arms at the level of the heart after resting for 5 minutes before
commencement of blood pressure measurements. Average blood pressure was calculated to determine the overall blood
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pressure of each participant. Using a calibrated stand-on weighing scale, the weights of the participants was measured
with each participant standing in an upright position on the weighing scale with feet wear off and no additional weight in
the hands and pockets. Their weight was then read and recorded. The heights of the participants were obtained using
a height board with the participants standing on the height meter bare footed, standing upright with the head forward and
arms hanging at the side. Their maximum height was then read and recorded in meters. The BMI was then calculated by
dividing weight in kilograms by height in meter squared to ascertain whether the respondent was obese or not.

Operational Definition
e Obesity: BMI >30kg/m*
e Overweight: BMI between 25 and 29.9kg/m?.
e Hypertension: A systolic blood pressure (SBP) of at least 140mmHg and/or diastolic blood pressure (DBP) of at
least 90mmHg measured 4 hours apart.

Data Analysis Plan

The data was first cleaned and prepared in Microsoft Excel 2016 and then imported into STATA Software Version 17.0
for analysis. Continuous variables, such as age and blood pressure, were re-categorized into categorical outcomes using
established guidelines. A bi-variable logistic regression analysis was conducted to assess the association between
undiagnosed hypertension and the sociodemographic characteristics and other risk factors, and the results were presented
as crude odds ratios (cOR) with their 95% confidence intervals (CI) and p-values. Independent variables that showed
some evidence of association with the dependent variable at the bi-variable analysis level (p< 0.2) were included in the
multi-variable logistic regression model, along with known risk factors of hypertension with borderline outcomes. Step-
wise logistic regression analysis was performed adjusting for all known confounders. The results of the multi-variable
logistic regression are presented as adjusted odds ratios (aOR) with their 95% CI and p-values. A p < 0.05 was
considered strong evidence of an association between the independent and dependent variables. Variables with fewer
than five outcomes were not included in the multi-variable regression due to data sparseness, and all variables in the
model were assessed for collinearity, which was considered present if the variables had a variance inflation factor (VIF)
greater than 3.

Ethical Considerations

In this study, all ethical principles related to the protection of human subjects in research were followed, as outlined in the
Declaration of Helsinki. The study protocol was approved by the Gulu University Research and Ethics Committee
(Approval number: GUREC-2022-378) and all study participants provided written informed consent. Permission to
conduct the study was obtained from the Office of the Town Clerk of Kitgum Municipal Council, the District Health
Officer for Kitgum district (DHO), and the Market Superintendent for Kitgum central market.

Results

Demographic Characteristics

We enrolled a total of 240 respondents. The mean age of all study participants was 39.4 £ 12.8 years. Most (83.3%,
n=199) of the participants were female and were married (63.8%, n=153). The residence of the participants was
distributed as follows: 11.67% lived in rural areas and 88.33% lived in urban areas (Table 1).

Behavioural and Socio-Economic Characteristics of the Participants

More than half (57.5%, n=138) of the study participants had larger household size. Seventy-four (30.8%) participants
practiced agriculture in addition to market sales. Overall, 181 (75.4%) participants had no history of alcohol use and 2
(0.8%) smoked cigarette. Family history of hypertension was positive for 68 (28.3%) participants and that of diabetes
mellitus in 10 (4.2%) participants (Table 2).
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Table 1 Demographic

Characteristics

of the Study

Participants

Socio-Demographic Characteristics | N=240 %

Age, years <29 62 25.83
30-39 73 30.42
4049 59 24.58
>50 46 19.17

Sex Male 40 16.74
Female 199 83.26

Marital Status Single 57 23.75
Married 153 63.75
Divorced/Separated 30 12.5

Education Level None 35 14.58
Primary 105 43.75
Secondary/Tertiary 100 41.67

Residence Rural 28 11.67
Urban 212 88.33

Table 2 Behavioural
Participants

and Socio-Economic Characteristics of the

Variable Category Frequency | Percent
Household size <5 102 42.5

26 138 57.5
Other occupation None 149 62.08

Agriculture 74 30.83

Others 17 7.08
Alcohol use No 181 75.42

Yes 59 24.58
Alcohol drinking duration Never 181 7542

<| year 40 16.67

>| year 19 7.92
Alcohol quantity Never 181 7542

<I| bottle 34 14.17

>| bottle 25 10.42

(Continued)
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Table 2 (Continued).

Variable Category Frequency | Percent
Smoking history No 238 99.17
Yes 2 0.83
Smoking duration Never 238 99.17
<| year 2 0.83
>| year 0 0
Daily cigarettes smoked 0 238 99.17
210 sticks 2 0.83
Physical activity No 99 41.25
Yes 141 58.75
Family history of hypertension No 172 71.67
Yes 68 2833
Family history of diabetes mellitus | No 230 95.83
Yes 10 4.17

Body Mass Indices of the Participants

Of the 240 participants, 119 (49.6%) had normal BMI, 79 (32.9%) were overweight, and 42 (17.5%) were obese

(Figure 1).

Prevalence of Undiagnosed Hypertension
Overall, 40 (16.7%) participants had undiagnosed hypertension (Figure 2).

Factors Associated with Undiagnosed Hypertension
Factors statistically significantly associated with undiagnosed hypertension were, age >50 years (aOR: 7.0, 95CI:
1.9-25.6, p=0.003), male gender (aOR: 4.2, 95CI: 1.5-11.1, p=0.005), alcohol use (aOR: 2.6, 95CI: 1.1-6.0,
p=0.021), and being overweight (aOR: 3.6, 95CI: 1.5-8.8, p=0.005), Table 3.

Figure | The distribution of the body mass indices of the study participants.
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Figure 2 The prevalence of hypertension among the study participants.

Discussion
In this cross-sectional study among adult market vendors in Kitgum central market, mainly consisting of urban
population, the prevalence of hypertension was about 17%. Our findings show that older age, male gender, alcohol

Table 3 Multivariable Analysis of Factors Associated with Undiagnosed Hypertension Among
Market Salespersons in Kitgum, Uganda

Independent Variables Adjusted OR | 95% CI p-value
Age <29 years Reference

30-39 years 1.76 0.51 6.07 0.374

4049 years 2.32 0.66 8.18 0.190

>50 years 7.02 1.93 25.55 0.003
Sex Male Reference

Female 0.24 0.09 0.65 0.005
Other occupation No Reference

Yes 1.27 0.59 2.77 0.541
Alcohol use No Reference

Yes 2.64 1.15 6.02 0.021
Physical activity Yes Reference

No 1.84 0.85 397 0.119
Family history of hypertension | Yes Reference

No 0.55 0.24 1.25 0.151
Diabetes mellitus No Reference

Yes 0.31 0.03 2.96 0.311
Body mass index Normal weight Reference

Overweight 3.59 1.46 8.82 0.005

Obese 2.46 0.8l 745 0.113
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intake, and being overweight were associated with hypertension. Our findings suggest a significantly high proportion of
market salesperson living with hypertension not being aware of their blood pressure status. The prevalence of hyperten-
sion of about 17% is similar to findings from previous study in western and eastern Uganda that found a prevalence of
hypertension of 22%,'" This is consistent with the fact that hypertension is a silent disease with millions of people living
with the disorder in the community without being diagnosed.

The prevalence of hypertension in the present study is consistent with previous reports from Ethiopia (12.3%),* and
North Central Nigeria (17.2%) of the participants who were hypertensive but not aware.”> However, our findings is not in
agreement with a study done in Uganda which found a prevalence of hypertension of 27% and only 8% were aware of
their diagnosis.'' A national survey in Uganda found that only 7.7% of the people with hypertension were aware of their
blood pressure status.'? This difference might have been due to the differences in the study populations and the study
design as our study was a cross sectional, but the study done by Majumdar and the team was retrospective, while the
study by Gawattude and his team was a nationwide survey, while our study only investigated market salesperson. A study
recruiting individuals from a rural community in Sudan found the prevalence of undiagnosed hypertension of about
38.2%,"? a similar study in Nigeria among market traders,' and to another study, where the prevalence of undiagnosed
hypertension was 42.8%.° The variation in the study results may be due to the differences in the study population as our
study was done in urban market where majority of the study participants were possibly more aware about their health
status. Secondly, the low consumption of fats and sugar and high consumption of vitamins among our respondents that
may explain a healthy diet which is protective for hypertension. Additionally, there has been an increasing campaign on
non-communicable diseases like diabetes and hypertension which probably resulted into an increasing awareness among
the people which might have resulted into some reduction in the prevalence of undiagnosed hypertension. Nevertheless,
this relatively moderately low prevalence of undiagnosed hypertension with the facts that global death due to non-

communicable disease being on increase compared to other causes,'”

and also hypertension being a silent killer in
Uganda,'® clearly point out the need for continuous campaign to create awareness about the condition to help reduce the
rampant morbidity and mortality that comes as result of living with undiagnosed hypertension.

We found that the odds of having hypertension increased with age, people between the ages of 30-39 years had 76%
higher odds of having hypertension as compared to those less than 29 years of age, while those 40—49 had more than
twice higher odds of having hypertension compared to those <29 years. The highest odds of having hypertension were
observed among participants older than 50 years. Additionally, we found that the odds of having hypertension were
greater if the participant was male, had history of alcohol consumption, and was overweight which is in agreement to
a study done in Wakiso district Central Uganda,'” a study done on epidemiology of hypertension in Uganda also revealed
that male sex, higher BMI and advancing age were associated with hypertension'* which was in agreement with a study
in sub-Saharan Africa which also revealed that older age was highly associated with hypertension.® These findings are
explained by the scientific facts that as people aged, they tend to develop hypertension as a result of increased resistance
in the blood vessels.'® Therefore, the need to encourage healthy living practices among the elderly to reduce on the risks
as evidence by some studies is recommended."’

The study also revealed that men are more likely to have undiagnosed hypertension compared to women which is in
agreement with the finding from MEPI-CVD survey,'’ to finding from another related study on hypertension which
revealed that awareness about hypertension was higher among women than men;*® and results from national survey in
Kenya on prevalence, awareness, treatment, and control and determinants of hypertension which showed that men were
less aware of their hypertension status.' The finding was, however, not in agreement to a related cross-sectional
community-based study in Sudan which revealed a higher prevalence of undiagnosed hypertension among females
(39.3%) more than among males (36.7%)."> These findings may be explained by the general poor health seeking
behaviours among men unlike women. The variation in the findings above with that of South Sudan may be due to
the socio-economic differences in the study population as our study involved only market vendors and male respondents
were few.

This study found out that the odds of developing undiagnosed hypertension was higher in those who drink alcohol.
This is in agreement with a study done on alcohol consumption, hypertension and obesity, a relationship pattern along
different age groups in Uganda, which found out that hypertension prevalence ratios were higher with higher age groups,
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among moderate and non-drinkers but not among frequent drinkers.?! Long-term alcohol use can contribute to the
pathophysiology of hypertension through multiple mechanisms, including activation of the renin-angiotensin-aldosterone
system, increased sympathetic nervous system activity, oxidative stress, endothelial dysfunction, and impaired nitric
oxide bioavailability, all of which promote vasoconstriction, sodium retention, volume expansion, and vascular remodel-
ling, ultimately leading to elevated blood pressure levels. Our finding is also in agreement with that of a study carried out
in Kenya in which 4485 participants were recruited, and, which revealed that, harmful use of alcohol among other factors
like older age, higher body mass index were factors associated with hypertension,’ another study in Ethiopia.*
Furthermore, this finding was in agreement with the results from a country-wide survey on socio-demographic and
lifestyle factors associated with hypertension in Nigeria which found out that alcohol consumption was associated with
hypertension” and a cross-sectional national population-based survey which showed that past month binge drinking was
associated with hypertension.”*

This study found out that overweight of the respondents had almost fourfold higher odds of developing undiagnosed
hypertension compared to normal weight respondents, followed by obese respondents who had 2.5-fold higher odds of
developing undiagnosed hypertension. This finding was in agreement with findings from other studies done in Uganda,”'
a 2015 study on determinants of hypertension in a young adult Ugandan population in epidemiological transition-The
MEPI-CVD survey found out that Hypertension was significantly associated with obesity, male sex, and older age-group
among other factors,'” A sub-Saharan Africa study,'? a cross-sectional study carried out among 6538 male partners of
pregnant women participating in the healthy initiative program in north central Nigeria that noted that being overweight
and obese, was associated with undiagnosed hypertension.” This relation was also noted in a study on prevalence of
hypertension and its associated risk factors in rural black population of Mthatha town, south Africa which found out that
overweight/obese status among other factors was positively associated with the risk of developing hypertension.”> The
findings were further noted in a study carried out at the U.N. Mehta Institute of Cardiology and Research Centre in India,
where obesity was one of the major risk factors for un-diagnosed hypertension.?® This clearly shows the universality of
positive association of overweight to hypertension. Therefore, a lot of effort need to be geared towards controlling weight
as part of the healthy living practices to prevent hypertension.'®

This study has some limitations. We were unable to investigate other laboratory factors such as cholesterol level
which are known risk factors for hypertension. However, the study sample size was large enough and our study focused
on a population with limited literature as most previous studies included both those who were hypertensive and those
who did not know their blood pressure level.

Conclusions

In this study, we found that about one in six of market salespersons in Kitgum district had undiagnosed hypertension. Our
findings are confirmatory of the fact that age, weight, sex, and alcohol intakes are highly associated with hypertension.
The highest odds of having hypertension were observed among participants older than 50 years. We recommend
enhanced awareness among both rural and urban population about hypertension to reduce the prevalence of undiagnosed
hypertension and prevent complications.

Data Sharing Statement

All supporting data are included within the manuscript.
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