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Abstract 
Poorly controlled blood pressure is associated with adverse health outcomes and increased 
mortality. This study aimed to describe the socio-demographic, clinical, and self-care profiles of 
hypertensive patients attending Tripoli University Hospital, with a focus on their blood pressure 
control status. It also examined the contribution of selected patient characteristics and self-care 

factors to uncontrolled blood pressure. A cross-sectional study was conducted among 335 patients, 
using an interviewer-based questionnaire, review of medical records, anthropometric 
measurement, and blood pressure measurement. Data were analyzed using SPSS software. A high 
prevalence of uncontrolled blood pressure was observed (64.5%). Non-adherence to 
antihypertensive medications (p<0.001, OR=6.201, 95% CI: 2.680-14.348), following a traditional 
diet (p=0.027, OR=2.205, 95% CI: 1.093-4.447), and not receiving lipid-lowering therapy (P=0.009, 
OR=2.530, 95% CI: 1.266-5.056) were significant predictors of uncontrolled blood pressure. 
Uncontrolled hypertension remains prevalent among patients in Tripoli. The findings  support the 

role of medication adherence and dietary modification in blood pressure control. Interventions that 
enhance patients' adherence to their prescribed treatment and adoption of antihypertensive dietary 
recommendations may reduce the burden of uncontrolled hypertension in Libya. 
Keywords. Hypertension Control, Blood Pressure, Medication Adherence, Compliance. 

 

Introduction 
Hypertension is one of the most prevalent chronic diseases. The estimated overall prevalence of 

hypertension in the Middle East region and in the Arab countries is 24.63 % and 29.5% respectively [1,2]. 

In Libya, the most recent data from the May Measurement Month 2018 Campaign showed a hypertension 

prevalence of 35.3% [3]. A more representative nationwide survey conducted earlier reported a slightly 
higher prevalence of 40.6% [4]. These findings reflect the persistently high burden of hypertension in 

Libya.  

Uncontrolled hypertension is a leading cause of death, contributing to both all-cause mortality and 

cardiovascular disease mortality [5]. The consequences of uncontrolled hypertension are both broad and 

severe. Persistently elevated blood pressure contributes to cardiovascular diseases like coronary heart 

disease [6] and heart failure [7,8]. It is also a major risk factor for other major health conditions like 
chronic kidney disease [9,10] and stroke [11]. Uncontrolled hypertension negatively impacts the quality of 

life of patients [12], and increases health-related costs [13]. 

Building on all of this, it is crucial to understand the factors that contribute to blood pressure control 

among hypertensive patients. Several studies have related specific characteristics and practices to blood 

pressure control, but the evidence is mixed. For instance, some studies reported an association between 
age and blood pressure control [14-16], whereas others found no association [17]. Inconsistent findings 

were also observed for clinical characteristics. For example, the number of medications has been reported 

to influence blood pressure control [18], although other studies did not find such an association [19]. 

Similarly, self-care practices, such as home blood pressure monitoring, are generally advisable, although 

some studies reported no significant contribution to blood pressure control [20].  

Despite the high prevalence of hypertension in Libya, a recent systematic review of hypertension care in 
the Arab countries found no studies addressing the burden of uncontrolled hypertension in Libyan clinical 

settings [21]. Since then, a few studies have emerged and examined the rate of uncontrolled hypertension 

in Libya [3,22]. However, evidence remains limited, particularly regarding behavioral and lifestyle-related 

predictors. In addition, given the mixed findings about the predictors of uncontrolled blood pressure in 

other populations, it is important to examine whether similar patterns exist in Libya. The findings can 
inform health authorities, particularly in the Medical Centre where this study was conducted, to design 

targeted interventions, optimize healthcare services, and ultimately reduce the prevalence of uncontrolled 

blood pressure. Therefore, this study aimed to describe the socio-demographic, clinical, and self-care 

profiles of hypertensive patients attending Tripoli University Hospital, with emphasis on their blood 

pressure control status. It also examined the contribution of selected socio-demographic, clinical, and self-

care factors to uncontrolled blood pressure. 
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Methodology 
A cross-sectional study was conducted between June 2023 and December 2023 among hypertensive 
patients in the Cardiology Outpatient Department clinic in Tripoli University Hospital (TUH), one of the 

largest Tertiary hospitals in Libya.  The study was conducted after obtaining the permission of the relevant 

authority in the TUH.  

Sample size was computed using the Cochrane formula to estimate the proportion of uncontrolled blood 

pressure control, using a previously reported prevalence of   34.4% in Libyan settings [22]. The required 
sample was 347, which was increased to 409 to account for a 15% non-response rate. Hypertensive 

patients attending the Cardiology OPD were consecutively recruited. Participation was voluntary, and 

unwell patients, those with secondary hypertension, or pregnant women were excluded. Newly diagnosed 

hypertensive patients were also included to describe the overall socio-demographic, clinical, and blood 

pressure control profile of hypertensive patients in this setting. While some of these patients may not yet 

be on medication or routine follow-up, their inclusion reflects the real-world spectrum of patients 
encountered. However, for analyses focusing on medication and follow-up adherence, newly diagnosed 

individuals were excluded.  

Data was collected by a research team of intern doctors using an interviewer-administered questionnaire 

and review of respondents' medical records. The questionnaire captured socio-demographic 

characteristics, respondents' perceptions, clinical characteristics, self-care practices, and healthcare 

follow-up data. Medication adherence was assessed by self-report using a single item in which 
respondents were asked about whether they regularly took their prescribed antihypertensive medications. 

Medical records were reviewed to verify some selected clinical data and to extract patients' most recent 

lipid profile results. Anthropometric measurements (weight, height, and waist circumference) were taken 

using standardized equipment and procedures, while blood pressure was measured with a standardized 

manual sphygmomanometer following the WHO recommendations.  
The outcome variable was blood pressure control status, defined as a binary variable (controlled versus 

uncontrolled). Respondents with systolic blood pressure (SBP) ≥ 140 mmHg, and/ or diastolic blood 

pressure (DBP) ≥ 90 mmHg were classified as having uncontrolled blood pressure. This definition aligns 

with the World Health Organization (WHO) treatment goal for hypertension control [23].  

Independent variables included socio-demographic (such as age, sex, and educational level), clinical 

factors (such as comorbidity, lipid profile, and anthropometric measurements), and behavioral factors 
reflecting hypertension self-care practices (medication adherence, dietary practice, physical activity, Home 

Blood Pressure Monitoring [HBPM], follow-up adequacy, and smoking status). Age was categorized using 

NCEP ATP III cardiovascular risk thresholds:  ≥45 years for males and≥55 years for females [24]. 

Education was classified as low (no formal, primary, and preparatory), medium (secondary and high 

diploma), and high (university and higher). Occupation was grouped as professional workers (Teachers, 
doctors, nurses, engineers); manual or service workers (employees, farmers, laborers); and non-employed 

(unemployed, housewives, students). BMI was calculated as weight (kg)/ height (m2) and categorized as 

non-obese (<30 kg/m2) and obese (≥30 kg/m2) [25]. Waist circumference (WC) indicates central obesity 

and no central obesity (≥ 94 cm in males or ≥ 80 cm in females) per WHO thresholds [25]. Follow-up 

frequency was initially recorded as: monthly, every 3-4 months; every 6 months; annually; newly 

diagnosed.  For analysis, an adequate follow-up variable was defined as monthly or every 3-4 months; not 
adequate as ≥ 6 months, consistent with WHO guidance, which suggests monthly reviews during titration 

and 3–6-month intervals for stable patients [26]. Exploratory variables included in this study: follow-up 

healthcare settings, follow-up healthcare provider, perceived impact of hypertension on daily functioning, 

and perceived symptoms attributed to hypertension. 

Data analysis was performed using SPSS version 26. Continuous variables with missing values less than 
8% were managed using mean imputation; however, for serum lipids, where the percentage of missing 

values ranged from 11.9 to 27.2%, analyses were performed on valid cases. Descriptive statistics were 

used to summarize study variables according to their type and distribution. Chi-square test, independent 

t-test, and Mann-Whitney U test were used to examine the bivariate association between blood pressure 

control status and the study variables. Variables that showed a significant (≤0.05) association with poor 

blood pressure control were considered in the multivariate analysis. Binary logistic regression was used to 
identify the independent predictors of poor blood pressure control.  

 

Results 

Of the 409 recruited patients, only 335 were eligible and participated in the study, which gives a response 
rate of 81.90%. Both sexes were represented, and 60.0% of the respondents were in the age of 

cardiovascular risk (males≥ 45 years, females ≥ 55 years). Many patients had either medium (42.0%) or 

low education, and 52.7% were not employed. Only 323 patients reported their average monthly income, 

with 82.4% of them having low income (<2000 LD). Out of 326 respondents, 66.9% had a positive family 

history of hypertension. Most patients perceive no impact of hypertension on their life (91.9%), and a few 

of them perceived specific symptoms as being related to their hypertension (8.1%) (Table 1). Headache 
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(66.67%) and fatigue (22.22%) were the most frequently reported symptoms, followed by epistaxis (7.41%) 

and tinnitus (7.41%).  

 
Table 1: Socio-demographic characteristics and hypertension-related perceptions (n=335) 

Variable f (%) Range 

Sex    

Males 137 (40.9)  

Females 198 (59.1)  

Age (years)*    54.28 ± 10.43 19-85 

Age risk groups    

No age risk (M<45yrs, F< 55) 134 (40.0)  

At risk age (M≥45yrs, F ≥55yrs) 201 (60.0)  

Educational levels (n=331) a    

Low education (No formal or basic education) 128 (38.7)  

Medium education (Secondary and high diploma) 139 (42.0)  

Higher education (University and higher) 64 (19.3)  

Employment status (n=330) a    

Professional and skilled workers 67 (20.3)  

Manual or service workers 89 (27.0)  

Non-Employed 174 (52.7)  

Income** 900 
(600-

1500) 

130-

5000 

Low (<2000 LD) 276 (82.4)  

Middle (2000- 4000 LD) 55 (16.4)  

High (>4000 LD) 4 (1.2)  

Perceived impact on daily functioning (n=333) a    

No 306 (91.9)  

Yes 27 (8.1)  

Perceived symptoms attributed to hypertension (n=333)a    

No 306 (91.9)  

Yes 27 (8.1)  

Family history of hypertension (n=329) a    

Yes  220 (66.9)  

No 109 (33.1)  

* Continuous variables presented as mean±SD (x̄ ±SD);  ** Continuous variables presented as median 
(Interquartile Range) Mdn [IQR]); a Valid percentage presented 

 
The clinical profile of the respondents is shown in (Table 2). The median duration of hypertension is 6 

years (IQR:2-20), and more than half of the patients have uncontrolled blood pressure (64.5%). Most of the 

respondents were taking at least one antihypertensive agent (97.3%). Of these, 42.7% were on 
monotherapy, 35.5% on two agents, and 20.9 % were on three or four agents. Lipid-lowering agents were 

taken by 38.8% of patients. Although 58.1 % of the respondents had at least another one comorbidity 

besides hypertension, polypharmacy (≥ 5 Medications) was observed in 7.5% of the sample.   

Of the 198 (58.1%) respondents who have comorbidity, 64.6% have single morbidity, 27.3% have two 

morbidities, 7.6% have three morbidities, and one respondent (0.5%) had four morbidities. Regarding the 

types of comorbidities, the most common conditions were diabetes mellitus (28.7%), dyslipidemia (25.7%), 
and cerebrovascular accidents (CVA) (6.6%). Less frequent diseases included bronchial asthma (4.2%), 

hypothyroidism (3.0%), cardiovascular disease (CVD) (2.7%), and chronic kidney disease (CKD) (1.5%). 

Other conditions like ischemic heart disease, hyperuricemia, and rheumatic arthritis were found in 0.9% 

of respondents, while various other conditions were documented in 0.3% of them. Only 24 (7.2%) of 

respondents had a history of previous hospital admission, with 82.6% of them having been admitted once, 
13.0% admitted twice, and 4.3% admitted three times. Of the 14 respondents who reported the cause of 

their admission, the most common reported causes were high blood pressure (28.6%), CVA (28.6%), or 

both (28.6%). 

BMI ranged from 18.01 to 58.43 kg/m2, with 59.7% of the patients being obese (BMI ≥30 kg/m2). Based 

on sex-specific cut-offs, 83.8% of patients had central obesity, with increased (14.3%) and substantial 

(69.1%) cardiovascular risk. The median time since the last lipid profile test was 3 months (IQR: 1-7.75).  
The mean LDL, total cholesterol, and HDL levels among respondents were 96.69 mg/dl (SD=32.18), 

161.22 mg/dl) (SD=38.33), and 45.70 mg/dl (SD=12.08) respectively. Triglycerides showed a positively 

skewed distribution with a median of 124.50 mg/dl (IQR: 86.75-158.25).  
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Table 2. Clinical characteristics of respondents (n=335) 

Variable f (%) Range 

Hypertension characteristics    

Hypertension Duration (Years) * 6 (2-20) 0.25-30 

>5 Yrs 143 (42.7)  

5-10 Yrs 131 (39.1)  

>10 Yrs 61 (18.2)  

Systolic Blood Pressure (mmHg)** 141.46 ±17.11 
100-

200 

Diastolic Blood Pressure (mmHg)** 85.11 ±8.84 60-110 

Blood pressure control     

Controlled (SBP <140mmHg and DPB <90mmHg) 119 (35.5)  

Uncontrolled (SBP ≥140mmHg and/ or DPB ≥90mmHg) 216 (64.5)  

Medication Profile    

Number of antihypertensive drugs** 1.73 ±0.85 0-4 

No medications 9 (2.7)  

On one or more antihypertensive medications  326 (97.3)  

Lipid-lowering agents    

Yes 130 (38.8)  

No 205 (61.2)  

Total number of all medications** 2.50 ±1.25 0-6 

Polypharmacy    

≥ 5 Medications 25 (7.5)  

< 5 Medications 310 (92.5)  

Presence of comorbidities    

Yes 198 (58.1)  

No 137 (40.9)  

History of previous admission    

No 311 (92.8)  

Yes 24 (7.2)  

Weight (Kg)** 85.50 ±15.82 48-156 

Height (cm)** 163.76 ±9.77 
138-

190 

BMI (Kg/m2)** 32.08 ±6.48 
18.01-
58.43 

Obese (BMI ≥30 Kg/m2) 200 (59.7)  

Non obese (BMI<30 Kg/m2) 135 (40.3)  

Waist Circumference (cm)** 101.09 ±13.28 70-154 

Waist circumference CVD risk categories (Sex specific cut-offs)      

    No Risk: (Males <94cm or females <80 cm)  56 (16.7)  

    Increased Risk (Males: 94-101.99 cm or female:80-87.99 cm)  48 (14.3)  

   Substantial risk (Males ≥102cm or female ≥88 cm) 231 (69.0)  

Lipid profile     

Time since last lipid profile test (months)* 3.00 
(1.00-

7.75) 
0-36 

LDL (mg/dl)** 96.69 ±32.18 38-219 

Cholesterol (mg/dl)** 161.22 ±38.33 87-299 

TGD (mg/dl)* 124.50 
(86.75-

158.25) 
45-404 

HDL (mg/dl)** 45.70 ±12.08 10-97 
   * Mdn (IQR), ** x̄ ±SD 

 
Table 3 describes self-care practices for hypertension among respondents. Among the 326 respondents 

who were on antihypertensive medications, 324 reported their medication adhe status, with 34.3% being 

non-adherent. Of 334 respondents, almost half (48.5%) reported following the usual Libyan diet, reflecting 
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poor adherence to hypertension dietary recommendations, while 51.5% reported following a modified low 

salt or low salt and fat diet. Among 330 patients with available data, 80.0% reported no engagement in 

physical activity. Likewise, among 316 respondents, more than half (51.9%) did not practice home blood 
pressure monitoring. Of 324 respondents who reported their follow-up frequency, 38.3% had non-

adequate follow-up (six months and yearly). The healthcare provider most frequently seen was the 

cardiologist (48.1%). Only 326 respondents reported their follow-up healthcare settings, with 47.2% 

attending hospitals, and as few as 27.9 % attending primary health care units. Of 331, active smoking was 

disclosed only by 14.2 % respondents, and 70.2% of them were males. 

 
    Table 3: Self-care practices for hypertension among respondents(n=33) 

Variable f (%) 

Medication adherence (n= 324)a   

Yes 213 (65.7) 

No 111 (34.3) 

Dietary care practice (n=334) c   

The usual Libyan diet 162 (48.5) 

Low salt diet 144 (43.1) 

Low salt and fat diet 28 (8.4) 

Physical activity engagement (n=330) c   

       Yes 66 (20.0) 

No 264 (80.0) 

Home Blood Pressure Monitoring (HBPM) (n=316) c   

       Yes 152 (48.1) 

No 164 (51.9) 

Adherence to follow-up (n=324) b   

Adherent (Monthly & 3-4 months) 200 (61.73) 

Non-adherent (6 months & yearly) 124 (38.27) 

Follow-up frequency (n=324) c   

Monthly 23 (7.10) 

Every 3-4 months 177 (54.63) 

Every 6 months 94 (29.01) 

Once a year 30 (9.26) 

Type of healthcare provider for follow-up (n=324) c   

Internal medicine specialist 76 (23.5) 

Cardiologist 156 (48.1) 

General practitioner 92 (28.4) 

Follow-up healthcare settings (n=326) c   

Hospital 154 (47.2) 

Private clinic 81 (24.8) 

PHC 91 (27.9) 

Smoking status (n=331) c   

Non smokers 284 (85.8) 

Smoker 47 (14.2) 

Sex distribution of smokers (n=47)    

Males 33 (70.2) 

Females 14 (29.8) 

Smoking duration (Years)* 23.00 ±10.33 

Number of cigarettes per day* 18.06 ±6.94 

Smoking cessation attempt among smokers (n=30)   

No 7 (23.3) 

Yes 23 (76.7) 

* x̄ ±SD; a Valid %:  Patients not yet on antihypertensive medications (n=9) and those with missing adherence data (n=2) 
were excluded from the denominator for medication adherence adequacy. b Valid %: newly diagnosed patients (n=3) and 
those who did not specify follow-up frequency (n=8) were excluded from the denominator for follow-up adequacy. c Valid 
%: other variables with missing responses were calculated after excluding those missing values from the denominator 
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Table 4 shows the bivariate association between the socio-demographic and clinical characteristics of 

patients with blood pressure control status. Income displayed a statistically significant association with 

blood pressure control status. Respondents with uncontrolled blood pressure have a lower median 
monthly income (Mdn=800 LD, IQR: 600-1200) than those with controlled blood pressure (Mdn=1000 LD, 

IQR:700-1700), and the difference was statistically significant (p=0.005). A lower proportion of 

uncontrolled blood pressure was observed among patients on lipid-lowering agents (55.4%) compared to 

those not receiving such agents (70.2%), with a statistically significant association (P=0.002). A higher 

proportion of uncontrolled blood pressure was observed among obese patients (71.0%) compared to non-

obese patients (54.8%), with a statistically significant association (p=0.002) and correspondingly the mean 
waist circumference was higher among uncontrolled blood pressure group (x̄=102.81, SD=12.75) 

compared to controlled group (x̄=97.96, SD=13.72), and the mean difference was statistically significant 

(p=0.0010). The mean LDL level was higher among uncontrolled blood pressure group (x̄=100.55 mg/dl, 

SD=33.9) compared to controlled group (x̄=90.51 mg/dl, SD=29.81), and the mean difference was 

statistically significant (p=0.015), and the mean Cholesterol level was higher among uncontrolled blood 
pressure group (x̄=164.83 mg/dl, SD=39.74) compared to controlled group (x̄=155.07 mg/dl, SD=35.12), 

and the mean difference was statistically significant (p=0.035). 

  

Table 4. Bivariate association between patients' socio-demographic and clinical characteristics 

with   blood pressure control status 

Independent Variable 

Blood Pressure Control 

P value 

Uncontrolled 

(SBP≥140 and/ 
or DBP≥90) 

Controlled 

(SBP<140 and 
DBP<90) 

F  (%) F  (%) 

Sex      

Females 131 (66.2) 67 (33.8) 0.439 

Males 85 (62.0) 52 (38.0)  

Age (mean ±SD) 54.15 ±9.75 54.50 ±11.60 0.780a 

Educational levels (n=331)       

Low (No formal and basic) 88 (68.8) 40 (31.3) 0.376 

Medium (Secondary or high diploma) 87 (62.6) 52 (37.4)  

University and higher 38 (59.4) 26 (40.6)  

Employment status (n=330)       

Professional and skilled workers 45 (67.2) 22 (32.8) 0.786 

Manual or service workers 55 (61.8) 34 (38.2)  

Non-Employed 111 (63.8) 63 (36.2)  

Income (LD) median (IQR) 800 
(600-

1200) 
1000 

(700-

1700) 

0.005* 
b 

Perceived impact on daily functioning        

Yes 19 (70.4) 8 (29.6) 0.511 

No 196 (64.1) 110 (35.9)  

Family history of hypertension       

Yes  136 (61.8) 84 (38.2) 0.159 

No 76 (69.7) 33 (30.3)  

Hypertension Duration (Years, median (IQR) 5 (2-9) 6 (3-10) 0.070 b 

Treatment intensity c       

Mono therapy 91 (63.6) 52 (36.4) 0.989 

Dual therapy 75 (63.0) 44 (37.0)  

Poly therapy 41 (64.1) 23 (35.9  

Lipid-lowering agents      

Yes 72 (55.4) 58 (44.6) 0.006* 

No 144 (70.2) 61 (29.8)  

Polypharmacy      

≥ 5 Medications 14 (56.0) 11 (44.0) 0.357 

< 5 Medications 202 (65.2) 108 (34.8)  

Presence of comorbidities      

Yes 120 (60.6) 78 (39.4) 0.075 

No 96 (70.1) 41 (29.9)  

History of previous admission      

Yes 16 (66.7) 8 (33.3) 0.816 

No 200 (64.3) 111 (35.7)  

BMI      
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Obese (BMI ≥30 Kg/m2) 142 (71.0) 58 (29.0) 0.002*  

Non obese (BMI<30 Kg/m2) 74 (54.8) 61 (45.2)  

WC (mean ±SD) 102.81 ±12.75 97.96 ±13.72 0.001* a 

LDL (mg/dl) (mean ±SD) 100.55 ±33.09 90.51 ±29.81 0.015* a 

Cholesterol (mg/dl) (mean ±SD) 164.83 ±39.74 155.07 ±35.12 0.035* a 

TGD (mg/dl) (median±(IQR) 130.00 
(90.00-

160.00) 
121.00 

(78.00-

150.00) 
0.279 b 

HDL (mg/dl) (mean ±SD) 45.22 ±11.32 46.40 ±13.14 0.455 a 
* p<0.05, a Based on an Independent t-test, b Based on a Mann-Whitney test, c Treatment intensity was defined as the 
number of antihypertensive agents prescribed. Only respondents on one or more agents were included (n=226), and 

respondents not on medications (n=9) were excluded 

 

Most self-care practices showed a significant association with blood pressure control status (Table 5). A 

much higher proportion of uncontrolled blood pressure was observed among patients who reported no 
adherence to their antihypertensive medications (85.6%) compared to adherent patients (52.1%), with a 

statistically significant association (p>0.001). Similarly, the prevalence of uncontrolled blood pressure was 

significantly higher in patients who reported no adherence to dietary recommendations (77.8%) than in 

those with adherence to a low salt or low salt and fat diet (52.3%), and the association between dietary 

adherence and blood control status was statistically significant (p< 0.001). A statistically significant 

association (p= 0.001) was observed between physical activity engagement and blood control status, with a 
higher prevalence of uncontrolled blood pressure found among patients who reported inadequate physical 

activity (68.2%) compared with those who reported being engaged in regular activity (47.0%).  The 

prevalence of uncontrolled blood pressure was greater among patients who reported no home monitoring 

of their blood pressure (72.6%), compared to those who monitored their blood pressure at home (51.3%), 

and HBPM showed a statistically significant association with blood pressure status (p< 0.001). 
Furthermore, Adherence to follow-up was significantly associated with blood pressure control status (p< 

0.001), with a greater proportion of uncontrolled blood pressure observed among patients who reported 

non-adherence to follow-up visits (81.5%) compared to those who were on follow-up monthly or every 3 to 

4 months (52.0%).  In addition, the follow-up healthcare setting displayed a statistically significant 

association with blood pressure control status (p= 0.001), with a least prevalence of uncontrolled blood 

pressure found in patients who reported private clinics as their usual place of follow-up (55.6%) compared 
to that in patients who reported follow up in hospitals (58.4%) or primary healthcare clinics (80.2%). 

Moreover, the type of healthcare provider was also significantly associated with blood pressure status (p< 

0.001), with the least proportion of poor blood pressure control observed among patients on follow-up with 

a cardiologist (46.2%)  
 

Table 5: Bivariate association between patients' self-care practices with blood pressure control 
status  

Independent Variable 

Blood Pressure Control 

P value 

Uncontrolled 

(SBP≥140 and/ or 

DBP≥90) 

Controlled 

(SBP<140 and 

DBP<90) 

F  (%) F  (%) 

Medication adherence (n=324)a      

Adherent 111 (52.1) 102 (47.9) 0.000** 

Non-adherent  95 (85.;6) 16 (14.4)  

Dietary care practice (n=334)      

Adherent to dietary recommendations     90 (52.3) 82 (47.7) 0.000** 

Not adherent to dietary 

recommendations  
126 (77.8) 36 (22.2)  

Physical activity engagement (n=330)      

Yes 31 (47.0) 35 (53.0) 0.001* 

No 180 (68.2) 84 (31.8)  

HBPM (n=316)      

Yes 78 (51.3) 74 (48.7) 0.000** 

No 119 (72.6) 45 (27.4)  

Adherence to follow-up (n=324) b      

Adherent (Monthly & 3-4 months) 104 (52.0) 96 (48.0) 0.000* 

Non-adherent (6 months & yearly) 101 (81.5) 23 (18.5)  

Type of healthcare provider (n=324)      

Internal medicine specialist 61 (80.3) 15 (19.7) 0.000** 

Cardiologist 72 (46.2) 84 (53.8)  

General practitioner 73 (79.3) 19 (20.7)  
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Follow-up healthcare settings (n=238)      

Hospital 90 (58.4) 64 (41.6) 0.001* 

Private clinic 45 (55.6) 36 (44.4)  

PHC 73 (80.2) 18 (19.8)  

Smoking status (n=331)      

Non smokers 180 (63.4) 104 (36.6) 0.670 

Smoker 30 (66.7) 15 (33.3)  
* p<0.05, ** p<0.001 

 

A binary logistic regression model for uncontrolled blood pressure predictors was built with the variables 

that showed significant associations with control status in the bivariate analysis. However, two variables, " 

type of healthcare provider" and "place of follow-up," showed strong collinearity, reflected by the extremely 
inflated standard errors (SE). This is expected, as in practice the type of healthcare provider is strongly 

determined by the healthcare setting (e.g. cardiologists and internal medicine specialists in private clinics 

and hospitals, while general practitioners usually work in PHC facilities). To manage this issue, the type of 

healthcare provider was omitted, and the regression was repeated (Chan 2004). The resulting model was 

statistically stable, as all SEs were in the acceptable range. The model correctly classified 77.9 % of cases, 
and explained 4.8% of the variance in blood pressure control. Three statistically significant predictors of 

uncontrolled blood pressure persisted in the adjusted analysis. Patients who reported non-adherence to 

their antihypertensive medications were six times more likely to have uncontrolled blood pressure 

compared with adherent patients (p<0.001, OR=6.201, 95% CI: 2.680-14.348). Those following an 

ordinary Libyan diet were twice as likely to have uncontrolled blood pressure compared with patients 

adhering to a low-salt and low-fat and fat diet (p=0.027, OR=2.205, 95% CI: 1.093-4.447).  Finally, 
Patients who were not receiving lipid-lowering therapy were two and a half times more likely to have poor 

blood pressure control than those receiving these agents (P=0.009, OR=2.530, 95%CI: 1.266-5.056) (Table 

6).  

Table 6: Multiple regression model of uncontrolled blood pressure predictors 

Variable B P Adj. OR  (95% CI) 

Income  0.000 0.882 1.000 (1.000-1.000) 

Lipid Lowering therapy (No vs Yes) 0.928 0.009* 2.530 (1.266-5.056) 

BMI (Obese vs Non obese) 0.554 0.219 1.741 (0.719-4.216) 

WC  -0.004 0.794 0.996 (0.964-1,028) 

LDL  0.010 0.262 1.010 (0.993-1.027) 

Cholesterol  0.003 0.663 1.003 (0.989-1.017) 

Medications adherence  

(Non- adherent vs Adherent) 
1.825 0.000** 6.201 (2.680-14.348) 

Dietary care practice  
(Non-adherent vs Adherent) 

0.791 0.027* 2.205 (1.093-4.447) 

Physical activity engagement (No vs Yes) 0.480 0.284 1.616 (0.671-3.888) 

HBPM (No vs Yes) 0.420 0.254 1.522 (0.739-3.136) 

Adherence to follow-up  

 (Non-adherent vs Adherent) 
0.418 0.291 1.519 (0.699-3.299) 

Follow-up healthcare settings   0.432   

Private vs Hospital -0.263 0.533 0.769 (0.336-1.758) 

PHC vs Hospital 0.440 0.350 1.553 (0.617-3.910) 

Constant  -3.152 0.052 0.043  
*p<0.05, **p<0.001 

Discussion  

This study provides a comprehensive profile of hypertensive patients sampled at the cardiology OPD of a 
tertiary hospital in Tripoli, noting that many respondents usually follow up at other healthcare settings. 

Both sexes were represented, and over half of the respondents were in the age range associated with 

increased cardiovascular risk. A substantial proportion were unemployed, and the vast majority had low 

income.  Clinically, the majority had hypertension for six years, most were receiving at least one 

antihypertensive medication, and about one-fifth were on intensive therapy with three or four agents. Over 

half had at least one chronic disease, most commonly diabetes and dyslipidemia, and around two-fifths 
were on lipid-lowering therapy. Over half of the patients were obese, and the majority had central obesity, 

reflecting increased or substantial CVD risk. Available lipid data suggest generally favorable levels in this 

cohort, although triglyceride values were positively skewed, indicating that a subgroup of patients has 

elevated levels.  

About one-third of respondents reported non-adherence to antihypertensive therapy, almost half followed 

the usual Libyan diet, reflecting poor adherence to dietary recommendations, and the majority were not 
physically active. In addition, more than half did not practice home blood pressure monitoring, and about 
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two-fifths did not adhere to adequate follow-up. These findings indicate generally low adherence to 

recommended self-care practices. This aligns with regional studies reporting similar suboptimal self-care 

practices in hypertensive patients [27-29]. 
Hospitals were the most frequent setting for follow-up, and cardiologists were the most consulted 

providers, while primary health and general practitioners played a relatively limited role. This pattern 

reflects the underutilization of primary care services in hypertension management. Only 30 patients 

reported their smoking status, with three-quarters of them disclosing being active smokers, the majority of 

whom were male. The limited responses point to likely underreporting.   

Over half of the patients had uncontrolled blood pressure. Together with the high prevalence of central 
obesity and age above ATP III risk thresholds [24], this indicates that a considerable proportion of this 

cohort remains at increased cardiovascular risk. The prevalence of uncontrolled blood pressure in this 

study is like findings reported in Palestine [30] and Iran [31], but higher than that reported in Lebanon 

[32]. The observed difference may reflect variation in healthcare access, adherence to self-care practices, 

and population characteristics. A review by Tailakh et al. [2] reported uncontrolled hypertension rates in 
Arab countries ranging from 56% to 92%, highlighting the ongoing challenges in blood pressure 

management. Our findings, which fall in the lower half of this range, indicate the need for improved 

hypertension management strategies in this population. 

This study identified three predictors of uncontrolled blood pressure. Patients not receiving lipid-lowering 

therapy were 2.5 times more likely to have poor blood pressure control than those receiving these agents. 

Similarly, an Ethiopian study reported better blood pressure control among statin users [33]. This 
association may partly reflect closer clinical monitoring of patients prescribed lipid-lowering therapy and 

their greater perception of cardiovascular risk, which could motivate stronger self-care practices, in line 

with the Health Belief Model  

In line with theoretical expectation, patients who reported non-adherence to their antihypertensive 

medications were sixfold more likely to have uncontrolled blood pressure compared with adherent 
patients. This finding aligns with previous evidence [34]. Patients following a traditional Libyan diet were 

twice as likely to have uncontrolled blood pressure compared with patients adhering to a low-salt and low-

fat and fat diet. This finding is consistent with recent evidence showing that salt intake among the Libyan 

population exceeds recommended health guidelines [35], suggesting that the high salt content of the 

Libyan diet may drive poor blood pressure control.  

 
Conclusion and limitations  

It was conducted at a major medical center in Tripoli, which enhances the clinical relevance of the 

findings. However, the study has some limitations. The sample was not randomly selected, which limits 

the generalizability of the findings. Self-care practices, including medication adherence, were self-reported, 

and no validated adherence scale was used. While this provides a direct measure of perceived adherence, 
this method is subject to social desirability bias, and adherence may therefore be over-reported. 

Additionally, although patients were recruited at this center's OPD, a considerable proportion of them 

reported receiving their routine follow-up at other healthcare facilities, including primary healthcare 

centers and private clinics. This heterogeneity may partly enhance the representativeness of the findings 

across different healthcare settings, although the non-random sampling still limits full generalizability. 

While the sample size was adequate for estimating the proportion of uncontrolled hypertension, it may not 
have been large enough to detect all associations with potential predictors. Further research should 

explore additional variables through a larger multicenter study to better understand the determinants of 

blood pressure control. 
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