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Abstract

Hypertension remains a major global health challenge and is the leading modifiable risk factor for
cardiovascular morbidity and mortality worldwide. Despite significant advances in pharmacological
treatment, lifestyle-related factors such as physical inactivity, obesity, excessive dietary sodium intake, and
tobacco or alcohol use continue to play a major role in the increasing burden of hypertension. Regular physical
activity, including structured exercise programs, has been shown to improve vascular function and promote
better blood pressure control. However, the optimal role and dose—response relationship of resistance training
in the management of hypertension are not yet fully defined. Improved understanding of these relationships
is essential for developing effective non-pharmacological interventions that complement pharmacological
therapies. An analytical cross-sectional study was conducted between April and May 2025 among
hypertensive outpatients attending randomly selected clinics in Aden, Yemen. A total of 422 patients were
recruited using simple random sampling from clinic registration lists. Eligible participants were adults aged
18 years or older who had been receiving antihypertensive therapy for at least one year. Pregnant women and
patients with irregular medication adherence were excluded. Data were collected using a structured, pretested,
and validated Arabic questionnaire adapted from prior studies. Statistical analysis was performed using SPSS
version 25. Descriptive analysis and chi-square tests were used for categorical variables, and a P-value of less
than 0.05 was considered statistically significant. A total of 422 hypertensive patients were included in the
analysis. The median age was 57 years, and males constituted 53.8% of participants. The prevalence of
overweight and obesity was high (35.8% and 32.9%, respectively). Cigarette smoking was reported by 25.2%
of patients, while 40.1% reported qat chewing, and only 9.7% engaged in regular physical exercise. Diabetes
mellitus (37.9%) and heart disease (27.7%) were the most common comorbidities, followed by dyslipidemia
(23.5%) and chronic kidney disease (9.2%). Calcium channel blockers (34.1%) and diuretics (30.8%) were
the most commonly prescribed antihypertensive drug classes, followed by angiotensin-converting enzyme
inhibitors and angiotensin receptor blockers (each 24.4%). According to both WHO and ACC/AHA
guidelines, no antihypertensive class demonstrated statistically significant superiority in achieving blood
pressure control (P> 0.05). Blood pressure control among hypertensive outpatients in Aden, Yemen, remains
suboptimal. Although calcium channel blockers and diuretics were the most frequently prescribed
medications, no single antihypertensive drug class was superior in achieving optimal blood pressure control.
Lifestyle-related risk factors, particularly smoking, physical inactivity, and excess body weight, were highly
prevalent, and comorbid conditions such as diabetes and cardiovascular disease further compounded the
disease burden. These findings underscore the importance of integrating comprehensive lifestyle modification
programs, smoking cessation interventions, and patient education into routine hypertension management
strategies to improve clinical outcomes.
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Introduction:

Hypertension represents the most important risk factor
for cardiovascular mortality worldwide and is considered
one of the leading causes of death from cardiovascular
diseases, affecting nearly one billion individuals globally
[1]. Despite significant advances in pharmacological
treatment, lifestyle factors such as physical inactivity,
obesity, excessive dietary sodium intake, and tobacco or
alcohol use continue to drive the increasing prevalence
of hypertension [2]. Regular physical activity, including
structured exercise programs, has been shown to improve
vascular function and promote better blood pressure
control; however, the optimal role and dose-response
relationship of such interventions remain unclear [3].
Guideline recommendations for hypertension diagnosis
and management differ internationally. The World
Health Organization (WHO) and the American College
of Cardiology/American Heart Association (ACC/AHA)
guidelines show discrepancies in screening strategies,
diagnostic thresholds, and treatment targets, highlighting
the need to evaluate the real-world effectiveness of
antihypertensive therapies according to both guidelines
[4],[5]. This study generates important evidence
regarding the most commonly prescribed
antihypertensive  medications and their relative
effectiveness in lowering blood pressure when evaluated
against the ACC and WHO treatment targets. Such
findings will be highly relevant for clinicians,
policymakers, and researchers seeking to improve
hypertension management in Yemen. Assessment the
effectiveness of commonly prescribed antihypertensive
medications in this context is essential for developing
effective strategies to improve blood pressure control and
reduce cardiovascular risk.

Methodology
1- Study Design and Population: -

An analytical cross-sectional study was conducted
between April and May 2025 among hypertensive
outpatients attending randomly selected clinics in Aden,
Yemen

2-Sample size and sampling technique

2025 in selected outpatient clinics in Aden Governorate,
Yemen. The study population consisted of all
hypertensive patients aged 18 years and older who
attended the outpatient clinics during the data collection
period. The sample size was estimated based on the target
population size, assuming a 50% response rate, a margin
of error of 5%, and a 95% confidence level, using the
following formula:

Sample size =Z* x P (1 — P) + d?

Based on this calculation, the required sample size was
determined to be 385 patients. An additional 10% was
added to compensate for possible non-response, resulting
in a final sample size of 422 participants to enhance the
reliability of the study.

Inclusion criteria:

1. Patients who had been receiving antihypertensive
medications for more than one year.

2. Patients aged 18 years and older.
Exclusion criteria:

1. Patients who were not using antihypertensive
medications on a regular basis.

2. Pregnant women.
3. Patients who refused to participate in the study.
3-Data collection:

The self-reported questionnaire was designed and
adapted by the authors based on similar studies. Mixed
(close-open) structured questionnaire developed into
English, after that translated into Arabic, and then
translated back into English to confirm the validity of the
translation and the integrity of the content. The survey
used the Arabic text to administer the study. Similarly,
the scientific reliability and validity of the tool were
evaluated by three independent public health experts,
who provided feedback on the accuracy, relevance, and
simplicity of the included questions and statements.
5%of the questionnaire was pretested, and the final
version was reviewed and approved by the research team.
A calculated Cronbach alpha of more than 0.7 will be
obtained from the overall domains.

4-Statistical analysis:

For the statistical analysis, coded data were entered and
analyzed using IBM SPSS Statistics median and
interquartile ranges are applied for non-normal variables.
In addition. On the other hand, qualitative data is
expressed by percentage and proportion.

The relation between categorical variables analyzed with
a chi-square test and a P-value less than 0.05 was
considered statistically significant. The topic and tables
were written in the ward office, while the Graphs were
drawn using the Excel program.

5-Ethical consideration:

The context and objectives of the study were explained
to respondents on the first page of the questionnaire; they
had the freedom to leave at any moment, without
explanation, and all data and opinions would be kept
private and anonymous. Verbal informed consent to
participate was obtained from the patients who agreed to
participate in the study before participation and from the
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doctors who own the clinics. The study protocol was also
approved by the Research Ethics Committee at the
Faculty of Medicine and Health Sciences, University of
Aden, with code: (Re-238-2025)

Result:
A- Univariate analysis:
1- Patients' characteristics:

Males constituted a slight majority (53.8%) compared to
females (46.2%), indicating a relatively balanced gender
distribution. The median age of the participants was 57
years (range: 26-92), reflecting a wide age variation and
emphasizing the study’s focus on middle-aged and older
adults, who are typically at higher risk of hypertension.
Most participants were married (79.3%), followed by
widowed individuals (11.7%).

Furthermore, overweight (35.8%) and obesity (32.9%)
were highly prevalent, indicating a substantial burden of
weight-related risk factors among the study population.
The majority of participants were non-smokers (74.8%);
however, 25.2% reported a history of smoking, including
both heavy and moderate smokers. Qat chewing was a
common practice among participants (40.1%), which is
considered an important local habit of interest due to its
potential cardiovascular effects. Only 9.7% of
participants reported engaging in regular physical
exercise, reflecting a generally sedentary lifestyle (Table
1)

Table 1: Patients' characteristics of the study sample,
Aden, Yemen 2025 (n=422)

Patients' characteristics

Sex
Males 227 53.8
Females 195 46.2

Age (median) 57 (26-92)
Marital status

Single 17 4
Married 335 79.3

Divorced 21 5
Widowed 49 11.7

body mass index

under weight 12 2.8
normal weight 120 28.5
over weight 151 35.8
obese 139 32.9
Cigarette smoking
Heavy smoker 42 10
moderate smoker 64 15.2
Non smoker 316 74.8
Qat chewing
Yes 169 40.1
No 253 59.9
Doing Exercises
Yes 41 9.7
No 381 90.3

2- The medical features (comorbidity) of the study
sample:

Diabetes mellitus (37.9%) and heart diseases (27.7%)
were the most prevalent comorbidities among the
participants. In addition, dyslipidemia (23.5%), kidney
disease (9.2%), and fatty liver disease (10.9%) were also
commonly reported. In contrast, cerebrovascular disease
was present in 7.3% of the sample, indicating an
advanced stage of cardiovascular involvement in a subset
of patients (Table 2)

Table 2: Distribution of the study sample by medical
features (comorbidity), Aden, Yemen 2025 (n=319)

Comorbidity diseases No* %
Diabetes Mellitus 160 37.9
Hypothyroidism 8 1.9
Hyperthyroidism 3 0.7
Heart diseases 117 27.7

Fatty liver 46 10.9
Cerebral vascular diseases 31 7.3
Kidney disease 39 9.2
Dyslipidemia 99 235
Others 86 20.4

*Total of multiple response answers

3- Antihypertensive Drug Classes Used among the
study sample:

Calcium channel blockers (34.1%) and diuretics (30.8%)
were the most frequently used, followed by ACE
inhibitors and ARBs (each 24.4%). Beta-blockers
(12.6%) and adrenergic receptor antagonists (14.2%) had
moderate use. Combination therapy was noted in 7.3% of
cases. (Table 3)

Table 3: Drug classes utilized by the study sample,
Aden, Yemen 2025

Antihypertensive class | No* | ) ‘

Calcium channel blockers. 144 34.1
Angiotensin-converting enzyme inhibitors
(ACEi) 103 24.4
Angiotensin Il receptor antagonists
(ARBS). 103 24.4
Beta blocker 53 12.6
Adrenergic receptor antagonists(except

beta blockers) % L2
Vasodilators 5 1.2
Renin inhibitors (RI) 5 1.2
Aldosterone receptor antagonist (MRAS) 8 1.9
Diuretics 130 30.8
Combination 31 7.3

*Total of multiple response answers

EJUA-BA | December 2025

267



EJUA Electronic Journal of University of Aden for Basic and Applied Sciences

Vol. 6, No. 4, December 2025

Noura A. and et al. Pages 265-271

https://ejua.net

B- Bivariate analysis:

1- Relation between antihypertensive class and
Hypertensive patients according to the WHO guide.

This table shows the relationship between different
classes of antihypertensive medications and blood
pressure control status according to WHO treatment
guidelines. Out of the total study population, 162 patients
(38.4%) had controlled blood pressure, while 260
patients (61.6%) had uncontrolled blood pressure There
were no significant associations found (P-values all >
0.05), indicating no single drug class was statistically
superior in achieving control. While ARBs and calcium
channel blockers showed slightly better control rates, but
not significant.(Table4)

Table 4: Relation between antihypertensive class and
Hypertensive patients, according to the WHO guide
Aden, Yemen 2025

Hypertensive patients

Antihypertensive uide
Controlled Uncontrolled
N=162(38.4%) | N=260(61.6%)
Calcium channel
b":{c'égrs' 54(33.3%) 90(34.6%) | (767
NO 108(66.7%) 170(65.4%) '
ACEi
YES 36(22.2%) 67(25.8%) 0.409
NO 126(77.8%) 193(74.2%) )
ARB:s.
YES 70(43.2%) 108(41.5%) 0735
NO 92(56.8%) 152(58.5%) )
Beta blocker
YES 19(11.7%) 34(13.1%) A
NO 143(88.3%) 226(86.9%) )
Adrenergic receptor
ami‘f’gg'sw 24(14.8%) 30(L5%) | o404
NO 138(85.2%) 230(88.5%) ’
Vasodilators
YES 2(1.2) 3(1.2%) oloal
NO 160(98.8%) 257(98.8%) )
Renin inhibitors
YES 1(0.6%) 4(1.5%) 0.395
NO 161(99.4%) 256(98.5%) '
Aldosterone
recepto:( ellznstagomst ) 548(2.5% 2 4(15% 2 0,450
NO (97.5%) 256(98.5%)
DUERITICS
YES 48(29.6%) 82(31.5%) 0.680
NO 114(70.4%) 178(68.5%) )

*Total of multiple response Answers  *Chi-square
test

2- Relation between antihypertensive class and
Hypertensive patients according to the ACC/AHA
guide:

According to ACC/AHA guidelines, only 10% of
patients achieved controlled blood pressure, while 90%
remained uncontrolled, and there were no significant
associations found between drug class and BP control (P

> 0.05). ARBs had a slightly better profile, but the
difference was not statistically significant .(Table 5)

Table 5: Relation between antihypertensive class and
Hypertensive patients, according to the ACC/AHA
guide Aden, Yemen 2025

Hypertensive patients

ACC/AHA guide

class Controlled | Uncontrolled
N=42(10%) | N=380(90%)

Antihypertensive

Calcium channel
b'$égrs' 13381%) | 131(345%) | a0
NO 29(69%) 249(65.5%)
ACEi
YES 10(23.8%) 93(24.5%) oo
NO 32(76.2%) | 287(75.5%) '
ARBs.
YES 21(50%) 157(41.3%) 0.280
NO 21(50%) 223(58.7%) :
Beta blocker
YES 2(4.5%) 51(13.4%) e
NO 40(95.5%) | 329(86.6%) :
Adrenergic receptor
a”t":(ggg'“s 6(143%) | 47(124%) | (oo
NO 36(85.7%) | 332(87.4%)
Vasodilators
YES 0(0) 2(0.5%) e
NO 42(100%) | 378(99.5%) :
Renin inhibitors
YES 1(2.3) 5(1.3%) 1
NO 41(97.7%) | 375(98.7%)
Aldosterone receptor
a”tigEf’S”'St 1(2.4%) 7(1.8%) 0571
G 41(97.6%) | 373(98..2%) :
Diuretics
YES 13(31%) 117(30.8%) 0.983
NO 29(69%) 263(69.2%) :

*Total of multiple response Answers  *Chi-square
test

Discussion:

This study was conducted to evaluate the effectiveness of
antihypertensive medications among patients with
hypertension attending outpatient clinics in Aden. The
results showed that patients were treated with various
classes of antihypertensive drugs, with calcium channel
blockers being the most frequently used (34.1%),
followed by diuretics (30.8%), while renin-angiotensin
system inhibitors were prescribed to 24.4% of patients.
This distribution is inconsistent with the findings of some
studies, that reported renin—angiotensin system inhibitors
were the most commonly prescribed antihypertensive
agents [6].

The sex distribution among hypertensive patients varies
considerably across studies. some of them reported a
higher proportion of females than males [7,8]. In
contrast, other study found a higher proportion of males.
[9]. Similarly, the findings did study not align with the
results of the study performed in Ethiopia [10].
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According to the World Health Organization, the age-
standardized prevalence of hypertension among adults
aged 30-79 years in Yemen is estimated at 28%—29.3%,
indicating that nearly one-third of adults within this age
group are affected [11]. This represents a major public
health challenge and reflects a higher burden of
hypertension in Yemen compared with global averages,
highlighting the urgent need for targeted prevention and
treatment strategies. In the present study, the median age
of participants was 57 years, and this agree with study
performed in Tanzania which reported the same age [12].

Evidence suggests that regular physical activity can
induce beneficial hemodynamic changes, increase nitric
oxide production, and improve peripheral vascular
resistance [2]. In the present study, only 9.7% of
participants reported engaging in regular physical
exercise, reflecting a predominantly sedentary lifestyle.
Physical inactivity is a well-established risk factor for
chronic diseases, including hypertension, and may partly
explain the high proportion of uncontrolled blood
pressure observed in this population [2,12].

This study also evaluated the impact of the 2017
ACC/AHA hypertension definition and its recommended
treatment target (<130/80 mmHg). Under this definition,
the diagnostic threshold for hypertension was lowered
from >140/90 mmHg to >130/80 mmHg, resulting in a
higher estimated prevalence of hypertension compared
with the WHO definition [13].

Regarding antihypertensive drug classes, angiotensin Il
receptor blockers (ARBs) demonstrated the highest
blood pressure control rates according to both
ACC/AHA and WHO guidelines. This finding is
consistent with a study that reported that ARBs may
achieve greater blood pressure reduction compared with
other antihypertensive agents [14].

Overall, the blood pressure control rate declined
markedly when applying the ACC/AHA guideline
compared with the WHO guideline, whereas the
proportion of uncontrolled hypertension increased
substantially under the ACC/AHA criteria.
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