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Abstract

Hypertension is the most critical modifiable risk factor for cardiovascular disease and a leading cause of premature
mortality worldwide. Despite its increasing burden in Libya, data on hypertension prevalence, awareness,
treatment, and control from hospital-based populations remain limited. This study aimed to determine the
prevalence, awareness, treatment, control, and associated risk factors of hypertension among adults attending
Jadu Hospitalin western Libya. A cross-sectional study was conducted among 150 adults aged 235 years attending
Jadu General Hospital over one year. Blood pressure was measured using standardized protocols. Hypertension
was defined as systolic blood pressure 2140 mmHg and/or diastolic blood pressure 290 mmHg, or current use of
antihypertensive medication. Data on sociodemographic characteristics, medical history, and hypertension
awareness were collected using a structured questionnaire. Multivariable logistic regression was performed to
identify factors associated with hypertension awareness. The overall prevalence of hypertension was 84.7%
(n=127). The mean age was 59.04 = 12.14 years, with 60% female participants. Hypertensive participants were
significantly older than non-hypertensive participants (60.54 + 12.07 vs. 50.78 + 8.87 years, p<0.001). Diabetes
mellitus was significantly more prevalent among hypertensive participants (22.0% vs. 4.3%, p=0.048).
Hypertension prevalence increased significantly with age, rising from 68.4% among participants aged 35-50 years
to 97.7% among those aged >65 years (p<0.002). Among hypertensive participants, awareness and treatment
rates were 63.0%, and blood pressure control was achieved in 41.3% of those treated. Older age was significantly
associated with higher awareness and treatment rates (p=0.002). Multivariable analysis demonstrated that
increasing age was independently associated with lower odds of lacking hypertension awareness (adjusted
OR=0.962, 95% CI: 0.930-0.994; p=0.022). This study reveals a high prevalence of hypertension among adults
attending Jadu Hospital, with advancing age being the strongest predictor. Although older participants
demonstrated higher awareness and treatment rates, blood pressure control remained suboptimal. These findings
highlight the urgent need for comprehensive public health strategies focusing on early detection, effective
treatment, lifestyle modification, and regular follow-up, particularly among older adults and other high-risk
populations in Libya.
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Introduction

Cardiovascular disease (CVD) is the most common non-communicable disease and remains the leading cause of death
worldwide, accounting for approximately one-third of all deaths globally [1]. Hypertension is recognized as the most critical
modifiable risk factor for CVDs, significantly contributing to the development of stroke, ischemic heart disease, heart
failure, chronic kidney disease, and premature mortality [2]. Moreover, hypertension contributes to diminished quality of
life while placing a significant financial burden on healthcare systems [3]. In 2024, an estimated 1.4 billion adults aged 30-
79 years were living with hypertension worldwide, representing approximately around 33% of this population [4].

The prevalence of hypertension has increased substantially, particularly in low- and middle-income countries including
Libya [5,6]. This shifting burden is heavily driven by rapid population growth, aging, urbanization, and lifestyle change [7].
Despite the serious health consequences of hypertension and the availability of effective treatment, a substantial
proportion of individuals with hypertension remain untreated, unaware, or inadequately controlled, particularly in low- and
middle-income countries [8,9]. Previous studies have shown that awareness, treatment, and control rates of hypertension
remain suboptimal in many low- and middle-income countries, including countries within the WHO Eastern Mediterranean
Region (EMR) [10].

Because hypertension is frequently asymptomatic, many affected individuals do not seek medical attention until
complications develop [11]. Consequently, delayed diagnosis and inadequate treatment remain major public health
challenges [12,13]. The growing burden of hypertension poses a significant challenge to healthcare systems and public
health worldwide. Therefore, an accurate assessment of the prevalence of hypertension is essential for identifying at-risk
populations, guiding prevention strategies, allocating healthcare resources, and reducing the overarching burden of
cardiovascular disease [14,15].

Despite the growing evidence on hypertension prevalence in Libya [16,17], data from different hospital-based populations
and specific clinical settings remain limited. This study aimed to address this gap by examining the prevalence, awareness,
control, and associated risk factors of hypertension among adults attending Jadu Hospital, Libya. By determining the
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prevalence of hypertension and identifying associated risk factors, this study will provide evidence to inform local
healthcare strategies and contribute to national efforts to prevent and control hypertension.

Material and Methods

Study design and participants

This cross-sectional study was conducted over a one-year period to determine the prevalence of hypertension and identify
associated risk factors among adults attending Jadu Hospital, Libya. A total of 150 participants aged 35 years and older
were included in the study. Of all participants included in the analysis, 40% (n = 60) were male, and 60% (n = 90) were
female. Exclusion criteria included pregnant women and individuals who were unable to provide informed consent.

Data collection

Data were collected using a structured questionnaire designed to obtain information on participants' sociodemographic
characteristics, including age, gender, occupation, and smoking status, as well as medical history, awareness of
hypertension status, and current use of antihypertensive medications. The questionnaire was completed by all participants
before blood pressure measurement.

Blood pressure was measured according to a standardized protocol using a calibrated mercury sphygmomanometer.
Participants were seated comfortably and allowed to rest for at least 5 minutes before measurement. Two blood pressure
readings were obtained at 5-minute intervals, and the average of the two measurements was recorded for analysis.
Hypertension was defined as a systolic blood pressure (SBP) 2140 mmHg and/or a diastolic blood pressure (DBP) 290
mmHg, or current use of antihypertensive medication [18,19].

Statistical Analysis

Data were analyzed using IBM SPSS Statistics for Windows, Version 27.0 (IBM Corp., Armonk, NY, USA). Continuous
variables were summarized as mean = standard deviation (SD), whereas categorical variables were presented as
frequencies and percentages. Comparisons of continuous variables between men and women were performed using the
independent-samples t-test. Comparisons of categorical variables were performed using the chi-square test. Multiple
logistic regression analysis was performed to identify factors independently associated with hypertension. Odds ratios
(ORs) with 95% confidence intervals (Cls) were calculated. A two-tailed P value < 0.05 was considered statistically
significant.

Ethical Considerations

Ethical approval for the study was obtained from the Libyan Medical Research Center Bioethics Committee (Approval No.
NBC:018. H.26.119). The study was conducted in accordance with the ethical principles of the Declaration of Helsinki.
Written informed consent was obtained from all participants prior to enrollment. Participants were informed about the
nature, purpose, and objectives of the study, and all collected data were kept confidential and stored securely to protect
participants' privacy.

Results

A total of 150 adults participated in this cross-sectional study conducted at Jadu General Hospital, Western Libya. Of the
participants, 90 (60.0%) were women and 60 (40.0%) were men. The overall mean age was 59.04 + 12.14 years, while the
mean SBP and DBP were 147.37 + 20.88 mmHg and 83.31 + 11.38 mmHg, respectively.

As shown in Table 1, there were no statistically significant differences between women and men with respect to age (P =
0.812), systolic blood pressure (P =0.451), hypertension status (P = 0.195), diabetes mellitus (P = 0.151), or nationality (P =
0.671). However, men had a significantly higher mean diastolic blood pressure than women (P = 0.037). Significant sex
differences were observed for smoking status and employment status (both P < 0.001). The study population was almost
entirely Libyan, with only two non-Libyan participants.

Table 1. Demographic and clinical characteristics of the study participants by sex (N = 150).

Variable Women Men P value
Age (yr) 59.23+11.606 58.75+12.99 0.812
DBP (mmHg) 81.72+12.16 85.67+9.72 0.037
SBP (mmHg) 148.56+20.75 | 145.58+21.13 0.451
Hypertension
No 11 (12.2%) 12(20.0%)
Yes 79 (87.8%) 48(80.0%) 0.195
Diabetes mellitus
No 76 (84.4%) 45 (75.0%)
Yes 14 (15.6%) 15 (25.0%) 0.151
Smoking
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No 90 (100.0%) 37 (61.7%)
Yes 0 (0.0%) 23 (38.3%) <0.001
Occupation
Employed 20 (22.2%) 41 (68.3%)
Unemployed 70 (77.8%) 19 (31.7%) <0.001
Nationality
Libyan 89 (98.9%) 59 (98.3%)
Non-Libyan 1(1.1%) 1(1.7%) 0.671

0rg/10.54361/ajmas.269825

Table 2. Comparison of selected cardiovascular disease risk factors between hypertensive and non-hypertensive

participants.
Hypertension Non- Hypertensive Hypertensive
status (n=23) (n=127) p-value
Age (yr) 50.78+8.87 60.54+12.07 <0.001
Gender 0.195
Women 11 79
Men 12 48
Diabetes 0.048
No 22 99
yes 1 28
Current Smoking 0.120
No 17 110
Yes 6 17

As shown in (Table 2), hypertensive participants were significantly older than non-hypertensive participants (60.54 = 12.07
vs. 50.78 + 8.87 years, P <0.001). Diabetes mellitus was significantly more prevalent among hypertensive participants than
among non-hypertensive participants (22.0% vs. 4.3%, P = 0.048). In contrast, no significant associations were observed
between hypertension status and smoking status (P = 0.120) or sex (P = 0.195). Smokers comprised 13.4% of the
hypertensive group and 26.1% of the non-hypertensive group.

Table 3: Distribution of hypertension according to age group and gender

Hypertension
Age Total Total Women | Men | P-value
Total 150 127 79 48 0.195
35-50 38 26 15 11 0.358
51-65 68 58 40 18 0.575
>65 44 43 24 19 0.268
P-value 2 <0.002 0.04 0.032

Hypertension prevalence increased significantly with age, rising from 68.4% (26/38) among participants aged 35-50 years
t0 97.7% (43/44) among those aged >65 years (p = 0.002). When analyzed separately by gender, this significant age-related
trend remained evident in both women (p = 0.040) and men (p = 0.032). However, no significant differences in hypertension
prevalence were observed between women and men overall (p = 0.195) or within any individual age group (all p > 0.05) (Table

3).
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Figure 1. Age variations in the prevalence of
hypertension among women and men
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Table 4. Hypertension awareness, treatment, and blood pressure control among hypertensive participants

Awareness Treatment Control
Age (yr) Yes No Yes No Yes No
Total 80 (63.0%) 47 (37.0%) 80 (63.0%) 47 (37.0%) 33 (41.3%) 47 (58.7%)
35-50 (n=26) 15 (57.7%) 11 (42.3%) 15 (57.7%) 11 (42.3%) 9 (60.0%) 6 (40.0%)
51-65 (n=58) 29 (50%) 29 (50.0%) 29 (50%) 29 (50.0%) 12 (41.4%) 17 (58.6%)
>65 (n=43) 36 (83.7%) 7 (16.3%) 36 (83.7%) 7 (16.3%) 12 (33.3%) 24 (66.7%)
P-value 0.002 0.002 0.212

The rates of hypertension awareness, pharmacological treatment, and blood pressure control according to age group are
presented in (Table 4). Among the 127 hypertensive participants, both hypertension awareness and pharmacological
treatment rates were 63.0%. Age was significantly associated with both awareness and treatment (p = 0.002), with the
highest rates observed among participants aged > 65 years (83.7%), compared with 57.7% among those aged 35-50 years
and 50.0% among those aged 51-65 years.

Among the 80 participants who were aware of their hypertension and receiving pharmacological treatment, 41.3% achieved
blood pressure control (SBP <140 mmHg and DBP <90 mmHg). The highest control rate was observed among participants
aged 35-50 years (60.0%), followed by those aged 51-65 years (41.4%) and >65 years (33.3%). Although blood pressure
control decreased with increasing age, the difference was not statistically significant (p = 0.212).

Table 5. Multivariable logistic regression analysis of factors associated with lack of hypertension awareness among
hypertensive participants (N = 127)

Variable Adjusted OR (95% CI) P-value
Age (ys) 0.962 (0.930-0.994) 0.022
Female vs. Male 0.839(0.337-2.087) 0.706
Diabetes mellitus (Yes vs. No) 0.605 (0.223-1.641) 0.323
Smoking (Yes vs. No) 1.276 (0.356-4.575) 0.708
Pulse rate (beats/min) 0.990 (0.960-1.021) 0.513

A multivariable logistic regression analysis was performed among the 127 hypertensive participants to identify factors
associated with lack of hypertension awareness. As shown in (Table 5), age was the only factor independently associated
with lack of hypertension awareness (adjusted OR = 0.962, 95% CI: 0.930-0.994; p = 0.022). Specifically, each one-year
increase in age was associated with a 3.8% reduction in the odds of being unaware of hypertension. Sex, diabetes mellitus,
smoking status, and pulse rate were not significantly associated with lack of hypertension awareness (all p > 0.05).

Discussion

The present study investigated the prevalence, awareness, treatment, control, and associated risk factors of hypertension
among adults attending Jadu General Hospital in western Libya. No significant sex differences were observed in age or
systolic blood pressure, whereas men had significantly higher diastolic blood pressure than women. In addition, the
employment rate was significantly higher among men than women. These findings are consistent with previous studies
conducted in different populations [20,21].
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This study shows that the prevalence of hypertension was higher among women than men, although the difference was not
statistically significant. This trend is consistent with previous studies conducted in Libya and other countries, which also
demonstrated a higher prevalence of hypertension among women [20,21]. In contrast, other studies have reported a higher
prevalence among men [22]. These inconsistencies may reflect differences in study populations, demographic
characteristics, lifestyle factors, and healthcare utilization. Furthermore, biological sex differences, hormonal changes,
and age-related vascular remodeling may contribute to the observed variation in blood pressure between men and women
[23,24].

Advancing age was significantly associated with a higher prevalence of hypertension, with participants aged over 65 years
demonstrating the highest prevalence. This finding is consistent with previous studies showing that advancing age is one of
the strongest predictors of hypertension [20,22,25]. The association between advancing age and hypertension may be
explained by age-related arterial stiffness, reduced vascular compliance, endothelial dysfunction, and progressive
structural changes in the vasculature [26].

Diabetes mellitus was significantly more prevalent among hypertensive participants than among non-hypertensive
participants. This result is in agreement with previous reports demonstrating a strong association between hypertension
and diabetes mellitus [27-29]. The coexistence of these two conditions is largely explained by shared pathophysiological
mechanisms, including insulin resistance, chronic low-grade inflammation, oxidative stress, and endothelial dysfunction
[30]. Together, hypertension and diabetes synergistically accelerate both macrovascular and microvascular complications,
substantially increasing the risk of cardiovascular disease, stroke, and chronic kidney disease [31,32].

In contrast, no statistically significant association was observed between smoking and hypertension in the present study.
This finding is consistent with previous studies that also reported no significant relationship between smoking status and
hypertension [33,34]. However, it differs from the findings of Al-Hamdan et al.[25], who demonstrated a positive association
between smoking and elevated blood pressure. The lack of a significant association in the present study may be explained
by the relatively small humber of smokers in the study population, variations in smoking intensity and duration, or the
influence of unmeasured confounding factors. Additionally, the cross-sectional design of the study precludes the
establishment of causal relationships between smoking and hypertension.

The data revealed a clear age-related gradient among hypertensive participants: older individuals, particularly those past
65, exhibited significantly elevated levels of disease awareness and medication uptake. This pattern is consistent with the
broader literature, which has long established that elderly patients typically have closer and more continuous contact with
the healthcare system. Consequently, they benefit from a greater number of clinical touchpoints that enable timely blood
pressure monitoring, diagnostic labeling, and early pharmacological intervention.[16,22,35].

In addition, healthcare providers may be more likely to initiate antihypertensive therapy in older patients because of their
greater risk of cardiovascular complications, including myocardial infarction, heart failure, and stroke, as recommended
by current hypertension management guidelines [8,15]. Older adults may also demonstrate better adherence to medical
follow-up because of increased health awareness and the presence of other chronic conditions requiring regular healthcare
visits, which may further contribute to the higher rates of hypertension awareness and treatment observed in this age group.
Multiple logistic regression analysis further demonstrated that increasing age was independently associated with a lower
likelihood of lacking hypertension awareness. Specifically, each one-year increase in age was associated with a 3.8%
reduction in the odds of being unaware of hypertension (adjusted OR = 0.962, 95% CI: 0.930-0.994; p = 0.022). In contrast,
sex, diabetes mellitus, smoking status, and pulse rate were not independently associated with lack of hypertension
awareness after adjustment for potential confounding factors. These findings indicate that age was an independent
predictor of hypertension awareness.

Despite higher levels of awareness and treatment among older participants, age was not significantly associated with
hypertension control. Although the proportion of participants with controlled blood pressure appeared to decline with
increasing age (60.0%, 41.4%, and 33.3% across the age groups), these differences were not statistically significant (p =
0.212). These findings suggest that greater awareness and treatment do not necessarily translate into adequate blood
pressure control. Similar observations have been reported in previous studies, indicating that blood pressure control is
influenced by multiple factors beyond medication prescription, including medication adherence, therapeutic inertia,
treatment intensity, adverse drug effects, lifestyle modification, dietary sodium intake, physical activity, obesity, and the
presence of multiple comorbidities ([36-38]). Therefore, improving blood pressure control requires comprehensive
management strategies that extend beyond increasing awareness and treatment alone.

The present study has several strengths. It simultaneously evaluated the prevalence, awareness, treatment, control, and
associated risk factors of hypertension using standardized blood pressure measurements in an adult population from
western Libya, where epidemiological data remain limited. In addition, the use of multivariable logistic regression analysis
allowed the independent assessment of factors associated with hypertension awareness while adjusting for potential
confounding variables. Nevertheless, several limitations should be acknowledged. First, the cross-sectional design
precludes establishing causal relationships between hypertension and the identified risk factors. Second, the relatively
small sample size and recruitment from a single healthcare center may limit the generalizability of the findings to the
broader Libyan population. Third, several important determinants of hypertension, including obesity, dietary habits, salt
intake, physical activity, medication adherence, and socioeconomic status, were not evaluated, which may have resulted
in residual confounding. Finally, blood pressure was measured during a single study visit, which may have resulted in
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misclassification because repeated measurements over time were not available. Future multicenter studies involving larger
and more representative populations are needed to confirm these findings and further identify the determinants of
hypertension in Libya.

Conclusion

This study demonstrates a high burden of hypertension among adults attending Jadu General Hospital, with prevalence
increasing significantly with age. Although older participants had significantly higher levels of hypertension awareness and
treatment, blood pressure control remained suboptimal. Increasing age was independently associated with a lower
likelihood of lacking hypertension awareness, whereas sex, diabetes mellitus, smoking status, and pulse rate were not
independently associated with hypertension awareness after adjustment for potential confounding factors. Nevertheless,
this study provides valuable baseline data on the epidemiology of hypertension in western Libya. These findings underscore
the need for comprehensive public health strategies that promote early detection, effective treatment, lifestyle
modification, and regular follow-up, particularly among older adults and other high-risk groups, to improve blood pressure
control and reduce the burden of hypertension and its cardiovascular complications in Libya.
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