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ABSTRACT

Hypertension is a burgeoning public health issue in Rwanda, and understanding its prevalence and
associated factors among adults seeking outpatient care at Masaka District Hospital-Kicukiro is
crucial for effective management and prevention strategies. There was a paucity of research
specifically addressing hypertension prevalence and associated factors. This research aimed to
bridge this gap. A cross-sectional study was conducted within Masaka District Hospital focusing
on adult outpatients during February 2024. The target population consisted of individuals aged 18
and above attending the hospital. A sample size of 260 respondents was systematically selected.
Data was analysed using SPSS version 27. Results indicates that age was a notable predictor, with
individuals aged 38-47 years having 1.81 times higher odds (AOR: 1.81, 95% CI: 1.11-2.95, P =
0.001). Marital status also influenced hypertension prevalence, with married individuals showing
significantly lower odds (AOR: 0.65, 95% CI: 0.47-0.90, P = 0.004) compared to unmarried
individuals. Additionally, individuals with a monthly household income between 100,000 and
200,000 RWF had significantly higher odds (AOR: 3.24, 95% CI: 1.22-8.48, P = 0.042). There is
a strong association between socio-demographic, behavioral, dietary, maternal, lifestyle, and
health-related factors and hypertension among adult outpatients at Masaka District Hospital-
Kicukiro in Rwanda. The researcher recommend the integration of hypertension screening and
management services into existing healthcare programs at Masaka District Hospital-Kicukiro
District.

Key words: Prevalence, Associated factors, Hypertension, Outpatients, Hospital

Accronyms And Abbreviation: BP: Blood Pressure, CVD:Cardiovascular disease,
DM:Diabetes Mellitus, SPSS:Statistical Package of Social Science, WHO:World Health
Organization
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Introduction

Hypertension is a condition in which the long-term force of the blood against blood vessels is high
enough to eventually cause health problems such as heart diseases (WHO, 2019). According to the
World Health Organization (WHO) standards and Joint National Committee on Prevention
Detection Evaluation and Treatment of hypertension, hypertension refers to blood pressure 140/90
mmHg or higher on repeated diagnosis (WHO, 2019). Hypertension is one of the current global
health problems. In order to achieve Sustainable Development Goal (SDG) target 3.4, which calls
for a one-third decrease in early mortality from the top non-communicable diseases, treating
hypertension is one of the most crucial interventions (WHO, 2023).

One in three adults has hypertension worldwide, a condition that causes around half of all deaths
from stroke and heart disease (WHO, 2018). According to Kandasamy et al. (2018), there are two
people with either undiagnosed hypertension or pre-hypertension for every known case of
hypertension.

Globally, hypertension accounts for approximately 17 million deaths yearly and about 80% of
these deaths occur mainly in low and middle-income countries (WHO, 2010). From 1990 to 2009,
the global age-standardized prevalence of hypertension in persons aged 30-79 years increased;
however, after peaking, the prevalence fell to 33.1% (UI: 31.5-34.8%) in 2019. The similar bell-
curved trends were also observed in all WHO regions, except in Southeast Asia where the
prevalence has continued to rise since 1990 and in Europe where there has been continuous decline.
Among the WHO regions, the Eastern Mediterranean had the highest prevalence of adult
hypertension in 2019 at 37.8% (UI: 34.9-40.8%), followed by Europe at 36.9 % (UI: 35.0-38.7%),
Africa at 35.5% (UI: 33.0-38.0%) and the Americas at 35.4% (UI: 33.3-37.6%), while the Western
Pacific Region had the lowest level at 28.3% (UI: 24.8-32.1%) (Sabapathy et al., 2023)

In Easter Africa, the prevalence of hypertension between studies conducted 2014- 2019 and,
studies conducted 2020—-2022 indicated that the prevalence of hypertension was lowest in Ethiopia
(16.13%) and highest in Tanzania (26.76%) (Tegegne et al., 2023).

In Rwanda, the overall prevalence of hypertension in Rwanda was 15.4% (95% CI: 14.6%—
16.3%); this was 16.5% (95% CI: 15.1%—-18.0%) among males and 14.4% (95% CI: 13.4%—
15.5%) among females. The prevalence of hypertension was more than double in those aged 55—
64 years as compared to those 44 years and below (38.6%) (WHO, 2018).

Furthermore, in a study conducted by Niyonkuru & Habtu (2021) among working adults in
Rwanda indicated that 36 percent of people aged between 27 to 67 years were classified as being
hypertensive, giving a crude prevalence of 36%. Of these only 3% were aware of their hypertensive
status, 33% were not aware.

Factors associated with hypertension were grouped into two main groups namely modifiable and
non-modifiable factors. The modifiable risk factors for hypertension include raised cholesterol
levels in the body, obesity, eating less than 5 servings of fruits and vegetables per day, insufficient
physical activity, smoking and high alcohol consumption and occupational stress (Niyonkuru &
Habtu, 2021). The non-modifiable factors associated with hypertension include age over 65, family
history of hypertension, co-existing diseases such as diabetes and kidney diseases (National
Institute of Statistics of Rwanda (NISR), 2015). However, the available data is general to the whole
country, particular data for Masaka district hospital are still missing hence a need for this study.
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Methods

Research Design

This study was a cross-sectional study.
Study Area

Masaka Hospital, Rwanda, commonly known as Masaka District Hospital, is a hospital in Rwanda.
It is an urban, general hospital built between 2008 and 2011, with funding from the Government
of China, as a gift to the Government of Rwanda. The hospital is located in the Masaka
neighborhood, in the capital city of Kigali, the capital of Rwanda and the largest city in the country.
The geographical coordinates of Masaka Hospital are 01°59'30.0"S, 30°12'43.0"E (Latitude:-
1.991667; Longitude: 30.211944). It offers services in general medicine, emergency medicine,
traditional Chinese medicine, dentistry, orthopedic surgery, psychiatry, maternity services, internal
medicine, pediatrics, imaging services, general surgery, tuberculosis treatment, nutrition services,
general anesthesia, HIV/AIDS treatment, and outpatient services. The total population in its
catchment area is 400,000 people.

Study Population

The research aimed to assess the prevalence and associated factors of hypertension in adult
outpatients seeking care at Masaka District Hospital-Kicukiro in Rwanda from March to May
2024. According to the data provided by the Head of the Non-Communicable Diseases department
at Masaka District Hospital the target population was 560 patients that were scheduled in March
2024.

Sample Size

Sample size was calculated using Slovin’s formula with confidence interval of 95% and margin
error of 5%.

_ N
1= Tr (NG

Whereby: n = sample size
N = Total population

e = Error tolerance

560 560 560
n= = =— =234
1+(560(0.05%0.05) 1+1.4 2.4

A non-response of 10% was added, therefore, the study considered a sample of 260 respondents
as calculated above with help of mentioned formula.

Sampling Techniques

A systematic sampling technique was used. The first member of the sample was selected using a
simple random sampling method. Subsequently, every 2™ participant (k=N/n =
560/260=2.153846) present at the outpatient department daily was selected. A systematic random
sampling is preferred for a finite population with incomplete sampling frame. Inclusion critera
were; adults aged 18 years and above, being outpatients and consenting to participate.
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Data Collection procedures

The research plan involves administering a questionnaire at Masaka District Hospital-Kicukiro in
Rwanda; participants were asked a series of questions related to hypertension and potential
contributing factors. The primary objective of the questionnaire is to investigate the prevalence of
hypertension among adult outpatients who are seeking medical care at this hospital. In addition to
determining the prevalence of hypertension, the questionnaire aims to identify and understand the
factors associated with hypertension among the adult outpatients. These factors include lifestyle,
diet, physical activity, family history, and other relevant aspects. After collecting the responses
response, the data was analyzed to determine the overall prevalence of hypertension and explore
associations between hypertension and various associated factors. Each day during the data
collection period from 07:00 to 17:00, the researcher and his research assistants visited the
outpatients department at Masaka District Hospital. The daily list of outpatients were used to select
the first participant through a balloting method. Then, every second participant was selected. The
purpose of the study was explained to the participants who were allowed to ask questions. After
satisfactorily responding to their questions and explaining their rights (such as voluntary
participation and right to refuse to answer any question or to withdraw at any time), participants
were given a consent form for their signature. The blood pressure and other anthropometric
measurements were taken after they voluntarily consented to participate in the study. Thereafter,
the interviewers’ administered the questionnaire to the participants.

Data Analysis

The data analysis was done using SPSS version 27. Before data analysis, preliminary checks and
test (such as normality) and data cleaning data was done. Thereafter, categorical variables were
presented using frequencies and percentages were used to present continuous variables. To
examine the bivariate relationship between the dependent and independent variables, Chi-square
test was used. Variables with a significant p-value in the bivariate analysis was included in the
multivariate analysis to identify independent predictors of hypertension using logistic regression
model. Odds ratios (crude and adjusted) along with their corresponding 95% confidence intervals
were reported for each independent predictor. A significance level of 0.05 was applied for the two-
tailed p-value to determine the statistical significance of the findings.

Ethical considerations

Ethical considerations are paramount in the design and execution of this research, given its focus
on understanding the prevalence and associated factors of hypertension in the adult population
seeking care at Masaka District Hospital-Kicukiro in Rwanda. Before data collection, ethical
clearance was obtained from MKUR while permission to conduct the study was obtained from
Masaka District Hospital administration. The research adhered to ethical principles to ensure the
well-being, rights, and confidentiality of the participants. Informed consent was obtained from all
adult outpatients involved in the study, clearly explaining the purpose, procedures, and potential
risks. Additionally, measures were in place to protect the anonymity of the participants, and any
personal information collected were handled with strict confidentiality. The research respected the
autonomy of the participants, allowing them the freedom to participate voluntarily without
coercion. Moreover, ethical guidelines were followed in data collection, analysis, and reporting to
uphold the integrity of the research process.
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Results and Discussion
Demographic Characteristics of Respondents

Findings about respondent’s characteristics such as age, gender, level of education, occupation,
monthly income, Ubudehe category, and residency are presented Table 4.1 below.

Table 4.1 Characteristics of adult outpatients attending Masaka District Hospital, Rwanda
March 2024 (n=260)

Variables Frequency (n) Percentage (%)
Age (years)

Mean age (SD) 40.7 (10.42)

Min, Max 18, 58

18 —27 37 14.2
28 —37 55 21.2
38-47 88 33.8
48 — 57 74 28.5
>58 6 23
Marital status

Single 44 16.9
Married 157 60.4
Divorced/separated 40 15.4
Widowed 19 7.3
Gender of respondents

Male 121 46.5
Female 139 53.5
Occupational status

Student 36 13.8
Unemployed 75 28.8
Civil servant 58 22.3
Farmer/laborer 60 23.1
Self-employed/business 31 11.9
Ubudehe category

Category 1 39 15.0
Category 2 46 17.7
Category 3 138 53.1
Category 5 37 14.2
Education level

No formal education 72 27.7
Primary education 82 31.5
Secondary education 34 13.1
Tertiary education 72 27.7
Residence

Urban 172 66.2
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Rural 88 33.8
Monthly household income (RWF)

<100,000 67 25.8
100,000 - 200,000 61 23.5
200,001 - 300,000 85 32.7
>300,000 47 18.0

Min, Max, minimum, maximum; RWF, Rwanda Francs; SD, standard deviation Source:
Primary data, 2024

Table 4.1 presents the distribution of social-demographic factors among the 260 respondents. The
mean (SD) of the respondent is 41 (10) years with the youngest and oldest being 18 and 58,
respectively. Majority of respondents were 38 years or older (64.6%), female (53.5%), from urban
area (66.2%), married (60.4%), employed (57.3%), had secondary or tertiary education (40.8%),
employed (57.3%), earning a minimum of 100 000 RWF (74.2%) and in category 3 of Ubudehe
(53.1%).

Prevalence of hypertension

The prevalence of hypertension among adult outpatients attending Masaka District Hospital-
Kicukiro in Rwanda in February 2024 is presented in Table 4.2 below;

Table 4.2. The prevalence of hypertension among adult outpatients attending Masaka
District Hospital-Kicukiro in Rwanda in February 2024 (n=260)

Variables Frequency (n) Percentage (%)
Diagnosed with Hypertensive (new diagnosis) 31 11.9
Hypertensive (existing diagnosis) 63 24.3
Hypertensive (new and old diagnosis) 94 36.2
Normotensive 166 63.8

Total 260 100.0

Source: Primary data, 2024

As shown in Table 4.2, the overall prevalence of hypertension is 36.2%, highlight that more than
one-third of the adult outpatients attending the hospital were hypertensive. Specifically, 11.9%
(n=31) of the individuals were newly diagnosed with hypertension, reflecting recent identification
of the condition of hypertension. Meanwhile, 24.3% (n=63) of the individuals had an existing
diagnosis of hypertension, signifying they had been previously diagnosed and were continuing to
manage the condition.
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Table 4. 3 Behavioral Factors of adult outpatients attending Masaka District Hospital,
Rwanda March 2024 (n=260)

Variable Category Frequency Percentage
(m) (%)

Smoking tobacco products (cigarettes, Yes 211 81.2
cigars, pipes)?

No 49 18.8
Number of cigarettes/cigars/pipes 2 per day 55 26

3 per day 61 28.9

4 per day 95 45.1
Consuming alcohol Yes 191 73.5

No 69 26.5
Frequency of alcohol drink per week Once or twice per 42 22.0

week

3-5 times per week 85 44.5

Daily 64 33.5
Engaging in physical activity Yes 207 79.6

No 53 20.4
Physical activity frequency Once or twice per 42 20.3

week

3-5 times per week 103 49.8

Daily 62 29.9

Source: Primary data, 2024

A substantial majority, 81.2% (n=211), reported smoking tobacco products such as cigarettes,
cigars, or pipes. Among the smokers, the frequency of tobacco use varied, with 26% (n=55)
smoking 2 cigarettes/cigars/pipes per day, 28.9% (n=61) smoking 3 per day, and the majority,
45.1% (n=95), smoking 4 per day. In terms of alcohol consumption, 73.5% (n=191) of the
respondents admitted to drinking alcohol. Among those who consumed alcohol, 22% (n=42)
reported drinking once or twice per week, 44.5% (n=85) drank 3-5 times per week, and 33.5%
(n=64) consumed alcohol daily. The data indicates that the most common frequency of alcohol
consumption among these patients is 3-5 times per week, followed by daily consumption (33.5%).
On a positive note, a large proportion of respondents, 79.6% (n=207), reported engaging in
physical activity. Among those who reported engaging in physical activity, those who engage in it
3-5 times per week (49.8%) were predominant.
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Table 4. 4 Dietary Factors of adult outpatients attending Masaka District Hospital, Rwanda

March 2024 (n=260)

Variable Category Frequency Percentage
(m) (m)
The frequency fruits are consumed per day Less than once a
101 38.8
day
1-2 times a day 71 273
More than 2 times 19 73
a day
I don’t eat fruits 69 26.5
The frequency vegetables are consumed per Less than once a
76 29.2
day day
1-2 times a day 133 51.2
More than 2 times 27 10.4
a day
I don’t eat
vegetables 24 92
The frequency processed or salty foods (e.g.,  Rarely or never 31 11.9
chips, fast food) are consumed .
Occasionally 86 33.1
Frequently 143 55.0
Adding salt to the meals after cooking or at the Yes 186 71.5
table
No 74 28.5
The frequency sugary beverages (e.g., soda, Rarely or never 61 23.5
fruit juice) are consumed .
Occasionally 117 45.0
Frequently 82 31.5

Source: Primary data, 2024

Two out of five (38.8%) of the respondents reported consuming fruits less than once a day. Another
27.3% (n=71) ate fruits 1-2 times a day, and only a small fraction, 7.3% (n=19), consumed fruits
more than twice a day. Disturbingly, 26.5% (n=69) of the respondents reported not consuming
fruits. Vegetable consumption was more frequent compared to fruit consumption, with 51.2%
(n=133) of respondents eating vegetables 1-2 times a day. However, 29.2% (n=76) consumed
vegetables less than once a day, and 10.4% (n=27) ate vegetables more than twice a day. A smaller
proportion, 9.2% (n=24), reported not eating vegetables at all. The consumption of processed or
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salty foods, such as chips and fast food, was notably high among the respondents. The majority of
the respondents, 55.0% (n=143), reported consuming these foods frequently, while 33.1% (n=86)
ate them occasionally. Only 11.9% (n=31) of the respondents rarely or never consumed processed
or salty foods. Most respondents, 71.5% (n=186), admitted to adding salt to their meals after
cooking or at the table. Concerning sugary beverages, 45.0% (n=117) of respondents reported
consuming them occasionally, and 31.5% (n=82) consumed them frequently. A smaller
proportion, 23.5% (n=61), rarely or never drank sugary beverages (Table 4.4).

Table 4. 5 Lifestyle Factors of adult outpatients attending Masaka District Hospital, Rwanda
March 2024 (n=260)

Variable Category Frequency Percentage
(n) (n)
Experience high levels of stress in your daily Yes 125 48.1
life
No 135 51.9
Main source of stress Work 41 32.8
Money 45 36
problems
Illness 28 224
Traumatic 11 8.8
event
Hours of sleep on average per night 6-7 hours 93 35.8
7-8 hours 137 52.7
9-10 hours 30 11.5
Family history of hypertension (parents, Yes 109 41.9
siblings)
No 151 58.1

Source: Primary data, 2024

The data from Table 4.5 on lifestyle factors among respondents reveals notable patterns. Nearly
half of the respondents (48.1%) reported experiencing high levels of stress in their daily life.
Regarding sleep, the majority (52.7%) reported sleeping for 7-8 hours per night, while 35.8% slept
for 6-7 hours and 11.5% for 9-10 hours. Additionally, 41.9% of respondents reported a family
history of hypertension, indicating a genetic predisposition. Work was reported as a significant
stressor, with 41 patients (32.8%) citing it as a source of their stress. Money problems were also
common, with 45 patients (36.0%) identifying it as a key stress factor. Dealing with illness was
mentioned by 28 patients (22.4%) as a source of stress, while a traumatic event was cited by 11
patients (8.8%).
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4.3.4 Socio-demographic factors associated with hypertension prevalence

The multivariate analysis of the association of the socio-demographic factors with hypertension
prevalence is presented in Table 4.6.

Table 4.6 Multivariate analysis of the association between social-demographic factors and
hypertension among adult outpatients attending Masaka District Hospital, Rwanda (n=260)

Variables (n=260) (%) COR (95% CI) AOR (95% CI) P-value
Age (years)

18 —27 37 14.2 Reference Reference

28 — 37 55 21.2 1.16(0.73-1.83) 1.01 (0.55-1.72) 0.103
38 —-47 88 33.8 2.19(1.30-3.70) 1.81(1.11-2.95) 0.001
>48 80 28.5 5.60(2.43-7.07) 4.59 (2.42-6.17) 0.007
Marital status

Unmarried 103 39.6 Reference Reference

Married 157 60.4 0.89 (0.67-1.54) 0.65(0.47-0.90) 0.004
Gender

Male 121 46.5 Reference Reference

Female 139 53.5 0.75(0.53-1.04) 0.68(0.45-1.23) 0.262
Occupational status

Unemployed 111 42.7 Reference Reference

Employed 149 57.3 1.15(0.81-1.63) 1.16 (0.82-1.65) 0.371
Ubudehe category

Category 1 39 15  Reference Reference

Category 2 46 17.7 3.70 (2.33-6.04) 3.58 (2.42-5.27) 0.028
Category 3 138 53.1 3.80(2.44-7.24) 3.87(2.53-5.91) 0.024
Category 4 37 142 1.65(1.33-2.65) 2.53(1.33-3.93) 0.111
Education level

No formal education 72 27.7 Reference Reference

Primary education 82 31.5 1.02(0.47-2.29) 0.67(0.23-1.93) 0.058
Secondary education 34 13.1 1.48(0.19-2.22) 0.56(0.18-1.17) 0.004
Tertiary education 72 27.7 1.06 (0.51-2.12) 2.12(1.03-4.49) 0.214
Residence

Urban 172 66.2 Reference Reference
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Rural 88 33.8 1.06 (0.71-1.18) 1.12(0.73-1.71) 0.122
Monthly household income

Less than 100,000 RWF 67 25.8 Reference Reference

100,000 - 200,000 RWF 61 23.5 2.77(0.93-8.57) 3.24(1.22-8.48) 0.042
200,001 - 300,000 RWF 85 32.7 1.84(0.81-3.80) 2.03(1.01-4.08) 0.001
More than 300,000 RWF 47 18.1 2.03(1.35-3.03) 2.90(1.59-5.30) 0.119

Source: Primary data, 2024

The analysis reveals that age, marital status, ubudehe category, education and household income
are independent sociodemographic predictors of hypertension (Table 4.6). Compared to the
reference group (18-27 years), individuals aged 38-47 years had a significantly higher odds of
being hypertensive (AOR: 1.81, 95% CI: 1.11-2.95, P = 0.001). Similarly, those aged 48 years or
older also exhibited higher odds (AOR: 4.59, 95% CI: 2.42-6.17, P =0.007). However, individuals
aged 28-37 years did show a statistically significant difference compared to the reference group
(AOR: 1.01, 95% CI: 0.55-1.72, P =0.103).

Marital status is another factor with a significant association with hypertension, with married
individuals having lower odds of the outcome compared to unmarried individuals (AOR: 0.65,
95% CI: 0.47-0.90, P = 0.004), suggesting that being married plays a protective role against the
outcome. Gender does not show an association with the outcome, as females have lower odds
compared to males, but this difference is not statistically significant (AOR: 0.68, 95% CI: 0.45-
1.23, P =0.262).

Employment status did not affect the odds of the outcome. Employed individuals had slightly
higher odds compared to unemployed individuals, but this difference is not statistically significant
(AOR: 1.16, 95% CI: 0.82-1.65, P =0.371). However, socio-economic status, as measured by the
Ubudehe category, was significantly associated with odds of being hypertensive. Compared to
Category 1, individuals in Category 2 had higher odds (AOR: 3.58, 95% CI: 2.42-5.27, P = 0.028),
and those in Category 3 had even higher odds (AOR: 3.87, 95% CI: 2.53-5.91, P = 0.024).
Although Category 4 also exhibited increased odds, this association is not statistically significant
(AOR: 2.53,95% CI: 1.33-3.93,P=0.111).

Education level demonstrates varying impacts on the outcome. Secondary education is associated
with lower odds compared to no formal education (AOR: 0.56, 95% CI: 0.18-1.17, P = 0.004).
Primary education does not show a difference (AOR: 0.67, 95% CI: 0.23-1.93, P = 0.058). Tertiary
education shows higher odds in the adjusted analysis, but this is not statistically significant (AOR:
2.12,95% CI: 1.03-4.49, P = 0.214).

The place of residence is not significantly associated with hypertension among the outpatients at
Masaka District Hospital. Rural residents had slightly higher odds compared to urban residents,
but this difference is not statistically significant (AOR: 1.12, 95% CI: 0.73-1.71, P = 0.122).
Monthly household income is a factor with significant association with hypertension. Compared
to those earning less than 100,000 RWF, individuals with a household income of 100,000-200,000
RWF and 200,001-300,000 RWF had higher odds of the being hypertensive (AOR: 3.24, 95% CI:
1.22-8.48, P = 0.042) and (AOR: 2.03, 95% CI: 1.01-4.08, P = 0.001), respectively. Although
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individuals earning more than 300,000 RWF showed higher odds, this association is not
statistically significant after adjustment (AOR: 2.90, 95% CI: 1.59-5.30, P = 0.119).

Table 4.7 Multivariate analysis of the association between behavioral factors and
hypertension among adult outpatients attending Masaka District Hospital, Rwanda (n=260)

Variable Category (n=260) (%) COR (95% AOR (95% P-

Cls) CIs) value

Smoking tobacco products (cigarettes, Yes 211 812 2.28 (1.75- 2.31(1.57-
cigars, pipes)? ' 2.83) 2.92) 0.041

No 49 18.8 Reference Reference

Consuming alcohol Yes 191 735 2.52 (1.71- 1.73 (1.34-
' 2.71) 1.91) 0.013

No 69 26.5 Reference Reference

Engaging in physical activity Yes 207 79.6 Reference Reference
No 2.47(0.47- 3.89 (1.48- 0.008

>3 204 3.27) 4.65)

Source: Primary data, 2024

The table 4.7 presents data on the association between behavioral factors and hypertension
prevalence, using odds ratios (COR and AOR) with 95% confidence intervals (Cls) and p-values.
There is a statistically significant positive association between smoking tobacco products,
consuming alcohol, and hypertension. However, the association between physical inactivity and
hypertension is negative; engaging in physical activity is a protective factor. The p-value for
smoking tobacco products is 0.041, which is less than 0.05. This suggests that there is a statistically
significant association between smoking tobacco products and hypertension. Individuals who
smoke tobacco products are at higher odds of being hypertensive compared to non-smokers. The
p-value for consuming alcohol is 0.013, which is less than 0.05. This indicates a statistically
significant association between consuming alcohol and hypertension. Individuals who consume
alcohol are at higher odds of having hypertension compared to non-consumers. The p-value for
engaging in physical activity is 0.008, which is less than 0.05. This suggests that there is
statistically significant association between physical inactivity and hypertension.
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Table 4. 8 Multivariate analysis of the association between dietary factors and hypertension

among adult outpatients attending Masaka District Hospital, Rwanda (n=260)

Variable Category (n=260) (%) COR (95% AOR (95% P-
Cls) Cls) value
The frequency fruits are Less than once a 101 33 8 1.15(1.09—- 1.13 (1.06 — 0.006
consumed per day day " 1.43) 1.32)
1-2 times a day 1.34(0.26-  1.24(1.02-
7 273 1.43) 1.56) 0.018
More than 2 Reference =~ Reference
. 19 7.3
times a day
I don’t eat fruits 2.45(2.02-  2.12(2.03-
69 263 2.28) 2.29) 0.004
The frequency vegetables are Less than once a 76 2919 1.89 (1.56 — 1.62(0.59 — 0.341
consumed per day day T 2.34) 2.21)
1-2 times a day 1.58(1.41-  1.54(0.12-
133 >12 2.14) 2.15) 0.521
More than 2
times a day 27 104 Reference  Reference
I don’t eat 24 9.9 2.56(2.24-  2.54(2.21-
vegetables T 5.95) 3.84) 0.012
The frequency processed or  Rarely or never 31 11.9 Reference  Reference
salty foods (e.g., chips, fast .
food) are consumed Occasionally 26 331 1.09(0.51-  1.01(0.47-
2.99) 1.89) 0.429
Frequently 2.00(1.89-  1.79(1.47-
143 330 2.11) 2.89) 0.029
Adding salt to the meals after Yes 136 715 2.00(1.99-  1.90(1.77-
cooking or at the table = 2.01) 2.28) 0.003
No 74 28.5 Reference  Reference
The frequency sugary Rarely or never 61 23.5 Reference ~ Reference
beverages (e.g., soda, fruit .
juice) are consumed Occasionally 117 450 1.12 (0.79-  1.03(0.59-
13.69) 11.61) 0.728
Frequently 20 315 5.16(4.43-  4.15(3.03-
7 6.05) 5.154 0.016

Source: Primary data, 2024
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The table 4.8 presents data on the association between dietary factors and hypertension using odds
ratios (COR and AOR) with 95% confidence intervals (Cls) and p-values. In the multivariate
model (Table 4.8), consumption of fruits and vegetables demonstrates protective association
whereas consumption of salty processed foods and sugary beverages and adding salt to food were
significantly associated with hypertension. The odds of hypertension among participants who
consume fruits less than once a day are 1.13 times the odds of those who consume fruits more than
twice a day, after adjusting for other variables (AOR): 1.13, 95% CI: 1.06-1.32, p=0.006). This
suggests a significant association between more frequent fruit consumption and lower odds of
hypertension. Participants who consume fruits 1-2 times a day have 1.24 times the odds of
hypertension compared to those who consume fruits more than twice a day, after adjusting for
other factors (AOR=1.24, 95% CI: 1.02—1.56, p=0.018). This indicates a significant association
between moderate fruit consumption and reduced odds of hypertension. Participants who do not
eat fruits have 1.12 times the odds of hypertension compared to those who consume fruits more
than twice a day, after adjusting for other variables (AOR=2.12, 95% CI: 2.03-2.29, p=0.004).
This suggests that not consuming fruits is associated with higher odds of hypertension.

The odds of hypertension among participants who consume vegetables less than once a day are
not significantly different from those who consume vegetables more than twice a day, after
adjusting for other factors (AOR=1.62 (0.59 — 2.21, p=0.341). The non-significant p-value
indicates that this association is not statistically significant. Participants who consume vegetables
1-2 times a day have similar odds of hypertension compared to those who consume vegetables
more than twice a day, after adjusting for other factors (AOR=1.54, 95CI: 0.12-2.15, p=0.521).
This association is not statistically significant. Participants who do not eat vegetables have 2.54
times the odds of hypertension compared to those who consume vegetables more than twice a day,
after adjusting for other factors (AOR=2.54, 95% CI: 2.21-3.84, p=0.012). This indicates a
significant association between not eating vegetables and higher odds of hypertension.

Participants who occasionally consume processed or salty foods have slightly lower odds of
hypertension compared to those who rarely or never consume these foods, after adjusting for other
variables (AOR=1.01, 95%CI: 0.47-1.89, p=0.429). However, this association is not statistically
significant. Participants who consume processed or salty foods frequently have 1.79 times the odds
of hypertension compared to those who rarely or never consume these foods, after adjusting for
other variables (AOR=1.79, 95% CI: 1.47-2.89, p=0.029). This suggests a significant association
between occasional consumption of processed or salty foods and increased odds of hypertension.

Participants who add salt to their meals after cooking or at the table have 1.90 times the odds of
hypertension compared to those who do not add salt, after adjusting for other variables. This
indicates a significant association between adding salt to meals and higher odds of hypertension
(AOR=1.90, 95% CI: 1.77-2.28, p=0.003).

Participants who consume sugary beverages occasionally have 1.23 times the odds of hypertension
compared to those who rarely or never consume these beverages, after adjusting for other factors
((AOR=1.23. 95% CI: 7.59-11.61, p=0.028). This suggests a significant association between
occasional consumption of sugary beverages and increased odds of hypertension. Participants who
frequently consume sugary beverages have 4.15 times the odds of hypertension compared to those
who rarely or never consume these beverages, after adjusting for other factors. This indicates a
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significant association between frequent consumption of sugary beverages and higher odds of
hypertension (AOR=4.15, 95% CI: 3.03-5.15, p=0.016).

Table 4. 9 Multivariate analysis of the association between lifestyle factors and hypertension
prevalence among adult outpatients attending Masaka District Hospital, Rwanda (n=260)

Variable Category (n=260) (%) COR (95% AOR (95% P-
CIs) Cls) value
Experience high levels of stress  Yes 125 48.1 4.63 (3.41- 3.84 (2.49- 0.003
in your daily life ’ 5.88) 4.37)
No 13551.9 Reference Reference
Hours of sleep on average per 6-7 hours 93 35.8 Reference Reference
night
8 7-8 hours 137 52.7 2.68 (1.39-  2.84(1.39- 0.025
' 3.20) 3.70)
9-10 30115 2.31(1.59- 278 (1.66- 0.225
hours ’ 3.86) 3.78)
Family history of hypertension ~ Yes 109 41.9 2.08 (1.71-  3.05(1.62- 0.014
(parents, siblings) ' 3.62] 3.77)
No 151 58.1 Reference Reference

Source: Primary data, 2024

The data presented in Table 4.9 indicate that high levels of stress, shorter and longer durations of
sleep, and family history of hypertension are associated with higher odds of hypertension. These
associations remain statistically significant after adjusting for other factors (p<0.05). Individuals
who experience high levels of stress have a higher odds ratio (COR =4.63, 95% CI: 3.41-5.88) of
having hypertension compared to those who do not experience high levels of stress. After adjusting
for other factors, the adjusted odds ratio (AOR = 3.84, 95% CI: 2.49-4.37) remains significantly
higher for individuals experiencing high levels of stress (p = 0.003).

The findings again shows that individuals who sleep 7-8 hours per night have a higher odds ratio
(COR =2.68, 95% CI: 1.39-3.20) of having hypertension compared to those who sleep 6-7 hours.
After adjusting for other factors, the adjusted odds ratio (AOR = 2.84, 95% CI: 1.39-3.70) remains
significantly higher for individuals sleeping 7-8 hours per night (p = 0.025). For individuals who
sleep 9-10 hours per night also have a higher odds ratio (COR =2.31, 95% CI: 1.59-3.86) of having
hypertension compared to those who sleep 6-7 hours. However, this association is not statistically
significant after adjustment (AOR = 2.78, 95% CI: 1.66-3.78, p = 0.225).

For individuals with a family history of hypertension have a higher odds ratio (COR = 2.08, 95%
CI: 1.71-3.62) of having hypertension compared to those without a family history. After adjusting
for other factors, the adjusted odds ratio (AOR = 3.05, 95% CI: 1.62-3.77) remains significantly
higher for individuals with a family history of hypertension (p = 0.014).
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Discussion

This study assessed the prevalence and associated factors of hypertension among adult outpatients
at Masaka Hospital. The demographic profile of the respondents in this study aligns with previous
research conducted in similar Sub-Saharan African contexts, with a mean age of 41 years and a
predominance of female respondents (53.5%). This demographic distribution mirrors findings
from studies such as Ataklte et al. (2015) and Agyemang et al. (2016), which identified similar
age and gender patterns among hypertensive patients in urban Ethiopia and Ghana, respectively.
The urban dominance of respondents (66.2%) observed in this study is also consistent with
findings from Addo et al. (2012), which highlighted that urban populations in Africa are more
exposed to hypertension risk factors due to lifestyle changes associated with urbanization.

However, this study’s higher proportion of respondents from the upper socioeconomic tier
(Ubudehe category 3, 53.1%) contrasts with earlier research, such as Dzudie et al. (2012), which
primarily focused on lower socioeconomic groups who typically have less access to healthcare
services. This discrepancy may be attributed to the urban setting of the study population, where
higher socioeconomic status is more prevalent, reflecting better access to education and
employment opportunities. This finding aligns with the work of the NCD Risk Factor
Collaboration (2016), which notes a widening gap in hypertension management between urban
and rural areas.

The relatively young mean age of 41 years highlights the growing impact of hypertension on
younger populations in urban areas of Rwanda, likely due to urbanization and lifestyle changes.
This underscores the need for early intervention strategies that target younger demographics,
particularly those in urban settings where sedentary behavior and dietary changes are more
prevalent.

The predominance of female respondents further emphasizes the importance of incorporating
gender-sensitive approaches into hypertension management strategies. Public health interventions
should consider the unique healthcare needs of women, who may engage more frequently with
health services but also face challenges influenced by gender norms.

The high socioeconomic status of respondents challenges the common perception that
hypertension primarily affects lower-income groups. This suggests that public health strategies
should be inclusive of all socioeconomic groups, with targeted interventions addressing the
specific risk factors prevalent in each group. For example, campaigns aimed at reducing sedentary
lifestyles and promoting healthier diets should also focus on higher-income urban populations,
who may be more prone to lifestyle-related hypertension.

The overall hypertension prevalence of 36.2% in this study is consistent with other studies in Sub-
Saharan Africa, such as Ataklte et al. (2015) and the WHO STEPwise survey in Rwanda (2018).
The newly diagnosed hypertension rate of 11.9% aligns with findings from Agyemang et al.
(2016), indicating a significant portion of the population remains unaware of their hypertensive
status. This highlights the need for improved awareness and early detection efforts to manage
hypertension effectively and prevent complications.
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The study’s findings also underscore the importance of effective long-term management strategies
for hypertension, given the 24.3% of participants with a pre-existing diagnosis. Public health
campaigns should emphasize the importance of regular monitoring and adherence to treatment
plans to control blood pressure and mitigate risks.

This study identifies key sociodemographic factors as independent predictors of hypertension,
enhancing our understanding and corroborating previous research in similar contexts.

Age and Hypertension: Individuals aged 38-47 and those 48 years or older exhibited significantly
higher odds of hypertension compared to the reference group (18-27 years). This finding aligns
with Geldsetzer et al. (2019), which demonstrated an increase in hypertension prevalence with age,
particularly in those over 40 years. Similar observations were made by Ataklte et al. (2015) in Sub-
Saharan Africa, where age-related factors like arterial stiffness and increased vascular resistance
contribute to higher hypertension risk. The absence of a significant association in the 28-37 age
group suggests that hypertension prevalence may escalate in later life due to the cumulative effects
of lifestyle and aging.

Marital Status: Married individuals had lower odds of hypertension, supported by Agyemang et
al. (2016), who suggested that marriage provides social and emotional support, mitigating stress—
a known hypertension risk factor. However, this finding contrasts with studies like Holt-Lunstad
et al. (2010), which highlight that the protective effect of marriage depends on the quality of the
marital relationship.

Socioeconomic Status: Higher socioeconomic status (Ubudehe category) was unexpectedly
associated with increased hypertension risk, diverging from trends in high-income countries where
lower socioeconomic status is typically linked to higher hypertension prevalence. Addo et al.
(2012) observed that in Sub-Saharan Africa, higher socioeconomic status correlates with access to
energy-dense diets and sedentary lifestyles, which may explain this association in Rwanda. This
underscores the unique socioeconomic dynamics where individuals in higher categories might
adopt lifestyles that elevate hypertension risk.

Education Level: Secondary education was associated with lower hypertension odds, consistent
with Hu et al. (2017), which linked higher education to better health literacy and behaviors. The
unexpected association of tertiary education with higher odds, although not statistically significant,
might be due to work-related stress or sedentary behavior associated with higher-level occupations,
as supported by the NCD Risk Factor Collaboration (2016).

Income and Hypertension: The association between higher household income and increased
hypertension risk aligns with findings from Dzudie et al. (2012) in urban Cameroon, where higher
income often correlates with unhealthy lifestyle choices. This contrasts with high-income
countries, emphasizing the distinct socioeconomic context in Rwanda.

Behavioral Risk Factors: The study confirmed significant positive associations between
smoking, alcohol consumption, and hypertension, with physical inactivity being negatively
associated, indicating its protective role. These findings resonate with global research, such as
Mills et al. (2018) on smoking and Roerecke et al. (2017) on alcohol, which identify these
behaviors as key hypertension risk factors. Physical activity's protective effect, well-documented
by Pescatello et al. (2015), further underscores the importance of promoting regular exercise.
Dietary Factors: The study found that fruit and vegetable consumption has a protective effect
against hypertension, while salty processed foods, sugary beverages, and added salt are associated
with increased risk. These findings align with Aune et al. (2017) and Mozaffarian et al. (2014),

387



JOURNAL OF PHARMACEUTICAL ANALYSIS
ISSN-2095-1779, VOL-14.2(2024)

reinforcing the role of diet in hypertension management. The study suggests public health
campaigns should promote healthy eating habits, with a focus on reducing sodium and sugar
intake.

Despite the valuable insights provided by this study, several limitations should be acknowledged.
First, the cross-sectional design limits the ability to establish causality between the identified
predictors and hypertension. While associations can be observed, it is not possible to determine
whether the identified factors directly cause hypertension or if they are correlated due to underlying
confounding variables.

Second, the reliance on self-reported data for variables such as alcohol consumption, physical
activity, and dietary habits may introduce bias, including recall bias or social desirability bias.
Participants might underreport behaviours perceived as unfavourable, such as smoking or high
alcohol consumption, which could lead to underestimation of the genuine associations with
hypertension.

Third, while relevant in the Rwandan context, the study's use of the Ubudehe socioeconomic
classification may only partially capture the complexity of socioeconomic status (SES). This
classification might only account for some aspects of SES, such as wealth, education, and
occupational status, which could lead to an incomplete assessment of the socioeconomic
determinants of hypertension.

Additionally, while the study included a large and diverse sample, the findings may need to be
more generalizable to populations outside Rwanda or rural areas within Rwanda, as the sample
was drawn from urban and peri-urban settings. Urbanization, access to healthcare, and lifestyle
factors may differ significantly between urban and rural populations, potentially affecting the
prevalence and predictors of hypertension.

Finally, the study did not account for certain potential confounding factors, such as genetic
predispositions, medication use, or comorbid conditions like diabetes, which could influence the
relationship between the identified predictors and hypertension. The exclusion of these variables
may lead to residual confounding, potentially skewing the observed associations.

Conclusion

The study conducted among adult outpatients at Masaka District Hospital-Kicukiro in Rwanda
revealed a high prevalence rate of hypertension, with 36.2% of the individuals included in the
study diagnosed with hypertension. The findings underscore the significant burden of hypertension
in this population and highlight the importance of medication adherence in managing this
condition. The study also identified several social-demographic, behavioral, and dietary factors
associated with hypertension. Factors such as age, marital status, and Ubudehe category were
significantly associated with hypertension, highlighting the need for targeted interventions for
specific demographic groups. Among dietary factors, the consumption of fruits and vegetables
demonstrates a protective effect, while frequent consumption of salty processed foods, sugary
beverages, and the practice of adding salt to food are associated with higher odds of developing
hypertension. Specifically, individuals who consume fruits less than once a day and those who do
not eat vegetables have significantly higher odds of hypertension. Similarly, frequent intake of
processed foods and sugary beverages, as well as adding salt to meals, are linked to increased
hypertension risk.Behavioral factors also play a crucial role, with high levels of stress, abnormal
sleep durations (both shorter and longer than recommended), and a family history of hypertension
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being significantly associated with elevated hypertension risk. These findings emphasize the
importance of addressing both dietary habits and lifestyle behaviors in the prevention and
management of hypertension.
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