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ASSESSMENT AND ANALYSIS OF KNOWLEDGE AND MEDICATION ADHERENCE IN PATIENTS WITH HYPERTENSION

ABSTRACT
Objective: Hypertension is a chronic condition that requires long-term management. Successful control of blood pressure largely depends on patient awareness and adherence to prescribed medication. This study was designed to assess the level of knowledge and medication adherence in patients with hypertension and to examine the influence of sociodemographic characteristics on adherence behaviour.
Methods: A cross-sectional study was conducted at a tertiary care hospital in Tumakuru from May 2025 to October 2025. A total of 147 patients diagnosed with hypertension were included in the study. Participants’ knowledge of hypertension and their medication adherence were assessed using a structured Knowledge Assessment Scale and the Morisky Medication Adherence Scale (MMAS-8), respectively. Statistical analysis was performed to determine the association between sociodemographic variables and medication adherence.
Results: Among 147 participants, 57.1% of participants were male. Most participants were aged 50–59 (30.6%) and resided in rural areas (66%). By knowledge assessment, most participants' knowledge level was moderate (55%), poor (24%), and good (21%). High awareness was found in lifestyle practices, including avoiding extra salt (94.5%), regular medication use (87%), daily exercise (85.7%), and monitoring of blood pressure (83.6%), complications of poorly controlled hypertension (43.5%) or alcohol as a risk factor (25.8%). Most participants' adherence levels were moderate (49.6%), poor (28.5%), and good (21.7%). We also found that sociodemographic factors like gender, age, education, and comorbidities are independent of medication adherence.
Conclusion: Patients demonstrated fair knowledge and moderate adherence; gaps remain in awareness and in consistent medication use. The absence of correlation with age, gender, or education suggests that psychological and communication factors influence adherence. Enhanced education, counselling, and follow-up are essential for improving hypertension outcomes.
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INTRODUCTION
Hypertension is a chronic medical condition characterised by persistently elevated blood pressure, typically defined as ≥130/80 mmHg (1). It is strongly associated with increased risk of renal and cardiovascular complications and contributes significantly to global morbidity and mortality (2). Its prevalence is higher among older adults, with no consistent difference between males and females (3).
The aetiology of hypertension is multifactorial, involving genetic predisposition, lifestyle behaviours, hormonal disturbances, renal and vascular disorders, as well as psychological factors such as stress and anxiety (4). These contributors lead to pathophysiological changes including increased cardiac output, arterial stiffness, elevated peripheral vascular resistance, and dysregulation of the renin–angiotensin–aldosterone system (RAAS) (5).
Hypertension frequently coexists with other chronic conditions due to shared risk factors and mechanisms. It is commonly associated with type 2 diabetes mellitus, obesity, and a sedentary lifestyle. Effective management, combining lifestyle modification and pharmacotherapy, has been shown to reduce cardiovascular morbidity and mortality (6). Common antihypertensive agents include diuretics, ACE inhibitors, angiotensin receptor blockers, calcium channel blockers, beta-blockers, and other agents such as spironolactone, prazosin, clonidine, hydralazine, and minoxidil (7).
Lifestyle modification remains the cornerstone of hypertension management. Evidence indicates that behavioural changes can significantly reduce blood pressure and prevent complications (8). The Joint National Committee (JNC) recommends interventions such as weight reduction, increased intake of fruits and vegetables, sodium restriction, regular physical activity, smoking cessation, and avoidance of alcohol for all individuals with hypertension, irrespective of pharmacological treatment (9).
Patient awareness and behaviour play a crucial role in disease control. Adequate knowledge positively influences attitudes and practices, particularly regarding non-pharmacological measures such as dietary modification, physical activity, and weight control (10). Knowledge assessment tools are widely used in Knowledge, Attitudes, and Practices (KAP) studies to identify gaps and guide targeted interventions (14).
Medication adherence is equally essential for optimal outcomes. Poor adherence is a major contributor to uncontrolled blood pressure, increased complications, and higher mortality. In contrast, good adherence improves treatment effectiveness, symptom control, and quality of life (11,12). The Morisky Medication Adherence Scale (MMAS-8) is a validated and widely used tool for assessing adherence behaviour in both clinical and research settings (13).
Against this background, the present study is justified. It aims to assess the level of knowledge and medication adherence among patients with hypertension, identify associated knowledge gaps and factors contributing to non-adherence, and examine the relationship between socio-demographic factors and medication adherence.

REVIEW LITERATURE
1. According to Iqbal A, Jamal S et al. 2023 study, essential hypertension is described as a chronic elevation of blood pressure without a secondary cause and is the most common form of hypertension. It is driven by genetic and lifestyle factors such as obesity, high salt intake, inactivity, and stress, leading to increased peripheral vascular resistance and RAAS dysregulation. The condition is often asymptomatic but may result in complications, including stroke, myocardial infarction, and kidney disease. Management includes lifestyle modification and antihypertensive drugs (1).
2. Martin Fernandez J et al. 2024 conducted a retrospective cohort study 2007 – 2018, objective of the study was to investigate the association between newly diagnosed hypertension and the incidence of kidney or cardiovascular events (K/CVEs), along with mortality, among community-based residents. Studies have shown that newly diagnosed hypertension increases the risk of kidney and cardiovascular events, especially in individuals diagnosed before 55 years of age. Early-onset hypertension is also associated with higher cardiovascular and overall mortality, highlighting the importance of early detection and management.
3. Ostchega et al. 2020 reported that nearly 45% of U.S. adults had hypertension in 2017–2018, with prevalence increasing significantly with age and affecting about three-quarters of individuals aged 60 and above. Higher rates were observed among non-Hispanic Black adults, while college education was associated with lower prevalence. The study also highlighted changes over time in hypertension trends and noted that the 2017 ACC/AHA guidelines lowered the diagnostic threshold to 130/80 mmHg, which increased the proportion of individuals classified as hypertensive to support earlier diagnosis and intervention (3).
4. Saxena et al. 2018 explain essential hypertension as a condition where blood pressure rises due to increased cardiac output and/or increased resistance in blood vessels. They describe it as a multifactorial disease influenced by genetics, excess salt handling by the kidneys, overactivity of the sympathetic nervous system, hormonal imbalance through the renin–angiotensin–aldosterone system, and poor endothelial function. The authors also link lifestyle and health conditions such as obesity, sleep apnea, and metabolic disorders to its development. Overall, they emphasise that hypertension is not just a blood vessel problem but involves complex interactions between the nervous system, hormones, and lifestyle factors (4).
5. Balu, Venkatesha et al. 2024’s study explains hypertension as a common condition influenced by both genetic and lifestyle factors such as poor diet, inactivity, obesity, and stress. They describe it as a disease driven by increased blood vessel resistance and hormonal imbalance, particularly involving the renin–angiotensin–aldosterone system. The authors also note that hypertension often has no clear symptoms, so regular screening is important for early detection. Management mainly focuses on lifestyle changes along with medication to prevent complications affecting the heart and kidneys (5).
6. Sharma et al. 2024 report that around 61% of patients with hypertension showed moderate to high adherence to their medication, while lower adherence was mainly linked to forgetfulness, cost of medicines, and fear of taking treatment for life. Some patients also struggled with side effects and missed follow-ups, which affected consistent medication use. The study suggests that simple steps like reminders, better counselling, and reducing treatment costs can help patients stay on track with their medication and improve blood pressure control (6).
7. According to Wolde M et al.’s study 2019 assessed knowledge of hypertension among patients attending public health facilities and found that more than half (55.3%) had low knowledge, while only 26.8% had high knowledge about the disease. The study highlighted that poor knowledge contributes to noncompliance and increases the risk of severe complications. It identified key factors associated with better knowledge, including employment in government organizations, longer duration of treatment, and living closer to health facilities. Patients with longer treatment history and better access to healthcare showed higher awareness of hypertension. The authors conclude that targeted health education is needed, especially for newly diagnosed patients, non-government workers, and those living in remote areas, to improve disease understanding and treatment outcomes(7).
8. Dalal JJ, Kerkar P et al. 2021 emphasise that effective control of hypertension is essential to reduce major adverse cardiovascular events (MACE) and related mortality. The authors explain that poor adherence to antihypertensive treatment increases the risk of cardiovascular complications, whereas better adherence significantly improves outcomes. They further note that factors such as treatment type, comorbidities, medication cost, and physician–patient relationship influence adherence. The study highlights that strategies like regular follow-up, pill monitoring, digital tools, and better physician–patient collaboration can improve treatment compliance. In addition to medication adherence, the authors stress the importance of lifestyle modifications such as a healthy diet, regular physical activity, reduced salt intake, limiting alcohol consumption, weight management, and stress reduction, as these measures help prevent and control hypertension effectively (8).
9. A 2023 cross-sectional study by Andala S, Sofyan H et al., conducted among 534 patients with hypertension, found that only 28.5% were highly adherent to their medications. The study showed that patients who accepted their condition and had a better understanding of hypertension—especially regarding taking medicines correctly, following a healthy diet, and avoiding alcohol—were more likely to stick to their treatment. Overall, the findings suggest that simple patient education and improved awareness can make a real difference in helping people manage hypertension more effectively (9).
10. According to Laila Ali Mohammed Al-Nashri’s 2023 study, hypertension continues to be a major health concern affecting people across different age groups, not just the elderly. The study found that although many patients had limited knowledge about the condition, their attitudes and day-to-day practices were generally better, especially in areas like reducing salt intake, taking medications regularly, and attending follow-ups. It also showed that medication adherence was fairly good overall, and was better among females, older individuals, those with higher education, and patients who had lived with hypertension for a longer time. In summary, the study highlights that improving patient education and awareness is key to better hypertension control, though the findings are based on a single centre and would benefit from larger, multi-centre studies (10.)
11. According to Moon SJ, Lee W-Y et al. 2017, a systematic review of the MMAS-8 looked at how well this tool measures medication adherence in different clinical settings. Out of 418 studies, 28 were included for detailed analysis. The results showed that the scale has acceptable reliability, with Cronbach’s alpha ranging from 0.67 in type 2 diabetes to 0.77 in osteoporosis, and good consistency over time with ICC values around 0.80. However, when using a cut-off score of 6, the tool had low sensitivity but moderate specificity, meaning it is more reliable than it is effective at correctly identifying patients who are non-adherent (11).
12. According to Rashid A’s 2024 study, a multicentre cross-sectional survey involving 402 patients with hypertension assessed medication adherence using the Morisky Medication Adherence Scale. The study found that 63.4% of patients were adherent to antihypertensive therapy, which was still below the desired level of 80%. Higher adherence was observed among younger age groups, married individuals, urban residents, and those with moderate monthly income, suggesting that socio-demographic factors play an important role in treatment behaviour. Overall, the study highlights the need for targeted patient education and counselling, particularly for older, rural, and single patients, to improve adherence to antihypertensive medications (12).
13. According to Alruwaili BF’s 2024 study, a cross-sectional survey of 390 patients found that 49.2% had inadequate hypertension knowledge and 40.8% had poor medication adherence. A significant positive correlation was observed between knowledge and adherence, indicating that a better understanding of hypertension improves treatment behaviour. Adherence was higher among urban residents, private-sector workers, and patients with longer disease duration. The study highlights the need for ongoing patient education and targeted counselling to improve hypertension management (13).
14. According to Pirasath S, Kumanan T et al.2017, a cross-sectional study at Teaching Hospital Jaffna found that although most patients (69.9%) had adequate knowledge about hypertension, awareness of their own disease status and blood pressure values was poor. Many patients were unable to recall their diagnosis or recent BP readings, indicating limited self-monitoring. Despite reasonable knowledge, medication adherence was generally low, with forgetfulness and disruption of daily routines identified as the main reasons for non-adherence. The study highlights a clear gap between knowledge and practice and stresses the need for stronger patient education and adherence-support interventions (14).
15. According to Hussainy SA, Shereen S et al. 2024, a prospective observational study found that hypertension prevalence increased steadily with age and was more common among males compared to females. The majority of patients were aged ≥60 years, and age and gender were significantly associated with hypertension. CNS-related complications were frequently observed, and diuretics were the most commonly prescribed antihypertensive drugs. The study emphasizes the importance of early monitoring of blood pressure and risk factors by clinical pharmacists to improve patient outcomes and quality of life (15).
16. According to Ramchandwani S, Mickey AR et al. 2024, a cross-sectional study of 260 hypertensive patients found that most participants were aged 60–80 years, with a slightly higher proportion of females. While general awareness of hypertension was moderate, detailed knowledge of blood pressure thresholds, risk factors, and target BP levels remained inadequate. Medication adherence was also poor, with forgetfulness identified as the main reason for nonadherence. Overall, the study highlights persistent gaps in knowledge and adherence despite reasonable awareness, emphasizing the need for stronger patient education and primary healthcare support (21).
17. According to Kishor R, Kumari S et al. 2024, a community-based cross-sectional study among 262 hypertensive patients in selected villages of Khagaul block, Patna assessed medication adherence using the MMAS-8 scale. The study reported that 3.8% of patients had high adherence, 50.8% moderate adherence, and 45.4% poor adherence, with an overall adherence rate of 54.6%. Higher adherence was linked to longer disease duration, once-daily medication, absence of comorbidities, and controlled blood pressure. The study concludes that improving adherence requires active patient engagement and caregiver support to address forgetfulness and enhance hypertension management (23).
18. According to Das AK, Lahiri G et al. 2020, a cross-sectional study among 318 hypertensive patients assessed knowledge, attitude, and practice (KAP) using a validated questionnaire. The study found that most participants were male, had secondary-level education, and had hypertension for less than five years. Overall KAP scores were low, indicating inadequate awareness and self-care practices among patients. Better KAP was associated with higher education level, longer duration of hypertension, and sex-related differences in practice. The study concludes that there is a clear need to improve patient education to strengthen hypertension management (25).
MATERIALS AND METHODS
A cross-sectional study was conducted over 6 months in the department of general medicine among patients diagnosed with hypertension at a tertiary care teaching hospital from May 2025 to October 2025. Informed consent forms were received from each participant before the study began. Patients included in the study were hypertensive individuals aged 18 years or older who were admitted to the hospital and able to communicate effectively. Both male and female patients who had been on antihypertensive therapy for at least three months to six months were included. Patients with comorbidities were also considered for inclusion. Patients who were uncooperative or unwilling to participate were excluded from the research. In addition, individuals with cognitive impairment, psychiatric disorders, diabetic neuropathy, those admitted to the ICU, and terminally ill patients were excluded.
The sample size was calculated using the single population proportion formula , where is the required sample size, is the standard normal deviate corresponding to a 95% confidence level (1.96), is the estimated population proportion of patients’ adherent to antihypertensive medications (0.569), and is the margin of error (0.08). Substituting the values into the formula, . Thus, the minimum required sample size was determined to be 147 participants.
Data were collected from patients admitted to the hospital during the study period using a pre-designed data collection form. This form helped gather key details such as age, gender, and name, as well as relevant clinical information, including past medical conditions and medication history. Details on antihypertensive drugs, such as name, dose and frequency of the drugs, prescribed for the treatment of hypertension, were collected from patient case records and through structured interviews. Data recorded included age, gender, duration of hypertension, comorbid conditions, current medication and adherence behaviour. Patients’ adherence to antihypertensive therapy was assessed using validated questionnaires, and their responses were recorded
 A set of questionnaires for the knowledge scale in our study was selected and adapted from a previously validated study by Das AK et al (25), which assessed patients’ knowledge, attitude and practice regarding hypertension in a tertiary care research hospital. The knowledge assessment was carried out using a simple 10-item questionnaire. Each correct answer was given 1 mark, while incorrect or “No” responses were given 0 marks. The total score for each participant was converted into a percentage and then grouped as poor (<50%), moderate (50%–74%), and good (≥75%).
Patient adherence to treatment was assessed by interviewing participants in the local language using a set of questionnaires, including the 8-item Morisky medication adherence scale. Medication adherence was assessed using the Morisky Medication Adherence Scale (MMAS-8). In this scale, items 1–7 were scored as 0 for non-adherent responses (Yes) and 1 for adherent responses (No), while item 8 was scored using a 5-point weighted Likert scale. The final score ranged from 0 to 8 and was classified as low adherence (<6), medium adherence (6 to 8), and high adherence (8).

Descriptive statistical methods were employed to analyse the collected data, and results were presented as mean, percentage and frequency.

STATISTICAL ANALYSIS
Demographic details of patients were entered and organised using Microsoft Word. Clinical data and treatment data were analysed using Microsoft Excel Office 2019, including descriptive statistics such as proportions, percentages, and frequencies. The chi-square test of independence was used to assess associations between independent variables and medication adherence. A p-value ≤ .05 was considered statistically significant by using a web-based social science statistics calculator.


RESULTS 
A cross-sectional study of 147 patients was conducted based on predefined inclusion and exclusion criteria. The study population included 84 males (57%) and 63 females (43%) (Table 1). 
The majority of participants belonged to the 50–59 years age group, followed by 60–69 years and 40–49 years (Table 2).
Most participants were from rural areas, and a higher proportion were graduates compared to other educational categories (Tables 3 and 4). Regarding clinical characteristics, a greater proportion of patients had no comorbidities compared to those with comorbid conditions (Table 5).


Table 1: : Patient Demographics Based on Gender
	Sl.no 
	Category 
	No of patients
	 Percentage

	1.
	Male
	84
	57

	2.
	Female 
	63
	43





Fig. 1: Patient Demographics Based on Gender









Table 2: Patient Demographics Based on Age
	Sl.no
	Age in years
	No of patients
	Percentage

	1.
	<30 
	1
	0.68

	2.
	30-39
	10
	6.80

	3.
	40-49
	32
	21.7

	4.
	50-59
	45
	30.6

	5.
	60-69
	34
	23.12

	6.
	≥70
	25
	17.0









                                             Fig. 2: Patient Demographics Based on Age



Table 3: Patient Demographics Based on gender
	Sl.no
	Category
	No of patients
	    Percentage

	1.
	Rural 
	97
	65.98

	2.
	Urban
	50
	34.01










Table 4: Patient Literacy Status Distribution
	Sl.no 
	Category 
	No of patients
	Percentage 

	1.
	Illiterate
	6
	4.08

	2.
	Primary education
	13
	8.84

	3.
	Secondary education
	20
	13.60

	4.
	Higher secondary education
	35
	23.80

	5.
	Graduate
	50
	34.01

	6.
	Postgraduates/professionals 
	23
	15.64



Table 5: Patient Comorbidity Profile Distribution
	Sl.no 
	Category 
	No of patients 
	Percentage 

	1.
	With comorbidities
	61
	41.4

	2.
	Without comorbidities
	86
	58.5



	Sl. No
	QUESTIONS
	YES
	NO

	1.
	Do you know the normal BP readings?
	64.6%
	35.3%

	2.
	Do you know what the high BP is?
	55.7%
	44.2%

	3.
	Do you know what complications can arise if BP is not controlled?
	43.5%
	56.4%

	4.
	Is excessive salt intake, one of the risk factors for developing high BP.
	88.4%
	11.5%

	5.
	Is excessive alcohol intake, one of the factors for developing high BP?
	25.8%
	74.2%

	6.
	Is being overweight one of the risk factors for developing high BP.
	53.7%
	46.2%

	7.
	Do you know about symptoms of high BP?
	65.9%
	33%

	8.
	Do you know about symptoms of low BP?
	80.2%
	19.7%

	9.
	Do you have to take antihypertensive medicines for life time?
	70.7%
	29.2%

	10.
	Is regular BP measurement necessary for high BP patient?
	83.6%
	16.3%


Table 6: knowledge Assessment questionaries


Knowledge Assessment:
Responses to the knowledge-based questionnaire indicated that participants had better awareness of basic aspects of hypertension, such as normal blood pressure values, symptoms, and the importance of regular monitoring. However, the understanding of complications and certain risk factors, such as alcohol consumption, was comparatively lower (Table 6).
 By the percentage method, knowledge score was classified into poor, moderate and good; the majority (55%) exhibited a moderate level of knowledge regarding their condition. About one-fourth (24%) of patients had poor knowledge, while 21% had good knowledge. These results showed that most patients possess a basic understanding, but a significant number still lack adequate knowledge, emphasising the requirement of educational interventions to improve patient awareness and support better self-management (Table 7).

                                    Fig. 3: Knowledge Assessment Questionnaire


                                        Table 7: Knowledge Assessment Score
	Sl.no
	Parameter
	No on patients
	percentage

	1.
	Poor
	36
	24

	2.
	Moderate
	80
	55

	3.
	Good
	31
	21









                                           Fig. 4: Knowledge assessment score



Medication Adherence
Medication adherence was assessed using the 8-item Morisky Medication Adherence Scale (MMAS-8). Among the study participants, 28.5% demonstrated poor adherence, 49.6% showed moderate adherence, and 21.7% exhibited good adherence to their prescribed antihypertensive medication. Many participants demonstrated only moderate adherence, suggesting occasional lapses such as missed doses or irregular intake of medications. And a smaller proportion of patients with good adherence (Table 8).

Table 8: Medication Adherence
	Sl.no
	Parameter
	No on patients
	percentage

	1.
	Poor 
	42
	28.57

	2.
	Moderate
	73
	49.65

	3.
	Good 
	32
	21.76




Fig. 5: Medication Adherence
Table 9: Chi-Square Test of Sociodemographic Factors and Medication Adherence
	Variables
	Poor
Adherence
(42)
	Moderate
Adherence
(73)
	Good
Adherence
(32)
	Total N=147
(N%)

	Gender
	
	
	
	

	Males
	24 (28.5%)
	42(50%)
	18(21.4%)
	84(57)

	Females
	18(28.5%)
	31(49.2%)
	14(22.2%)
	63(43)

	Age Group
	
	
	
	

	<30 
	0
	1
	0
	1(0.68)

	30-39
	3(30%)
	5(50%)
	2(20%)
	10(6.80)

	40-49
	9(28.1%)
	16(50%)
	7(21.8%)
	32(21.7)

	50-59
	13(28.8%)
	22(48.8%)
	10(22.2%)
	45(30.6)

	60-69
	10(29.4%)
	17(50%)
	7(20.5%)
	34(23.12)

	>= 70 
	7(28%)
	12(48%)
	6(24%)
	25(17.0)

	Residence 
	
	
	
	

	Urban 
	14(28%)
	24(48%)
	12(24%)
	50(34.01)

	Rural
	28(28.8%)
	49(50.5%)
	20(20.6%)
	97(65.98%)

	Education
	
	
	
	

	Illiterate
	2(33.3%)
	3(50%)
	1(16.6)
	6(4.08)

	Primary
Education
	4(30.7%)
	6(46.1%)
	3(23.07%)
	13(8.84)

	Secondary
Education
	6(30%)
	10(50%)
	4(20%)
	20(13.60)

	Higher Secondary
	10(28.5%)
	17(48.5%)
	8(22.8%)
	35(23.80)

	Graduate
	14(28%)
	25(50%)
	11(22%)
	50(34.01)

	Postgraduate/
Professionals
	6(26%)
	12(52.1%)
	5(21.7%)
	23(15.64)

	Comorbidities
	
	
	
	

	With Co- Morbidities
	17(27.8%)
	30(49.1%)
	14(22.9%)
	61(41.5%)

	Without
Comorbidities
	25(29%)
	43(50%)
	18(20.9%)
	86(58.5)

	Variables
	df
	Calculated value(x2)
	Table value
	p-value

	Gender
	02
	0.015
	5.991
	0.992528

	Age group
	10
	1.1548
	18.307
	0.999668

	Residence
	02
	0.224
	5.991
	0.894044

	Education
	10
	0.3417
	18.307
	0.999999

	Comorbidities
	02
	0.0898
	5.991
	0.956093




Association Between Variables and Medication Adherence
The distribution of medication adherence was assessed across various socio-demographic and clinical variables at a significance level of 0.05. 
With respect to gender, males (57%) demonstrated 28.5% poor, 50.0% moderate, and 21.4% good adherence, while females (43%) showed a similar distribution with 28.5% poor, 49.2% moderate, and 22.2% good adherence (χ² = 0.015, df = 2, P = .992). In terms of age distribution, participants were predominantly in the 50–59 years group (30.6%), followed by 60–69 years (23.1%), 40–49 years (21.7%), above 70 years (17%), 30–39 years (6.8%), and below 30 years (0.68%), with adherence levels remaining comparable across all age groups (χ² = 1.1548, df = 10, P = .999).
Regarding residence, 34.0% of participants were from urban areas and 66.0% from rural areas, with similar proportions of poor, moderate, and good adherence observed in both settings (χ² = 0.224, df = 2, P = .894). Educational status also showed a comparable pattern, with graduates forming the largest group (34.0%), followed by higher secondary education (23.8%), and moderate adherence predominating across all educational categories (χ² = 0.3417, df = 10, P = .999). Similarly, participants with comorbidities (41.5%) and those without comorbidities (58.5%) exhibited nearly identical adherence patterns, with no meaningful variation between groups (χ² = 0.0898, df = 2, P = .956).
Chi-square analysis showed no statistically significant association between medication adherence and any of the socio-demographic or clinical variables studied, including gender, age, residence, education, and comorbidities (Table 9).
DISCUSSION 
In our study, male hypertensive patients outnumbered female hypertensive patients. A similar result was reported in Hussainy et al.’s (15) study and in previous studies (16,17). The maximum number of patients in the age group was 50-59 years; a similar result was reported by Savani et al. (18) and other studies (19&20). In the current study, a higher number of patients enrolled in the study belong to rural areas, with graduates comprising the largest educational group, 50 (34%), while only 6 participants were illiterate, 6 (4.08%). Among 147 participants, co-morbidities were observed in only 61 (41.4%), and the majority did not have a comorbid condition, 86 (58.5%). 
Knowledge plays a vital role in the prevention and management of hypertension-related complications, so the validated questionnaires were used to evaluate the disease-related knowledge among the participants. To assess this, the question “Do you know the normal BP reading?” was asked; responses were recorded as yes or no. We found that 64.63% of participants were familiar with normal blood pressure reading, similar to Ramchandwani et al.’s study (21). 55.7% of participants agreed they had knowledge of what high blood pressure is, which aligns with Abu et al.’s study, which mentioned that more than 50% of participants are aware of basic information about hypertension. According to Sinha R et al.’s study, 33% participants strongly agreed that salt reduction can control blood pressure, and 85% of them are aware of it and already avoiding the extra salt in their diet. This result coincides with the present study, as 88.4% of participants agreed that excessive salt intake is a risk for developing hypertension.  Similarly, 83.6% accepted the significance of regular blood pressure monitoring. These outcomes emphasise that lifestyle preventive measures related to awareness are well-adapted in the study population.
However, significant knowledge gaps were identified. Only 25.8% of the population admitted that excessive alcohol intake is a risk factor for hypertension, contrary to our result. Sinha R et al.’s (22) study found that 63% of the population were aware of risk factors for hypertension. Followed by 53.7% of participants aware that being over weight one of the risks for developing high blood pressure, and more than half, 56.4% of the study population, were unaware of complications result out of poor management of blood pressure. Insufficient knowledge regarding complications such as stroke, myocardial infraction and renal impairment may reduce perceived disease severity, compromising long term adherence and risk perception. Symptoms of both high blood pressure and low blood pressure were reported 65.9% and 80.2%, respectively, which reflect patient identification of symptoms rather than regular blood pressure monitoring, as hypertension is symptomatic in its initial stage. But 70.7% of participants understood that antihypertensive therapy requires lifelong continuation.
 However, moderate level adherence and knowledge suggest awareness alone translates into the optimal therapeutic behaviour.   
Poor awareness of alcohol related risk and disease complications shows the requirement for  targeted health educational intervention.

As shown in Table 8, among the 147 patients, Moderate adherence was observed in 50% males and 49.2% female. Poor adherence was reported in 28.5% of males and 28% female. Good adherence was slightly higher in females (22.2%) compared to males (21.4%).

Referring to age distribution, the largest group of participants (45; 30.6%) fell within the 50–59 age range. This group also had the highest proportion of patients with moderate adherence (48.8%), poor adherence (28.8%), and good adherence (22.2%). In the 60–69 age group (34; 23.12%), moderate adherence was highest (50%), followed by poor (29.4%) and good (20.5%) adherence. Similarly, in the 40–49 age group, moderate adherence was 50%, poor adherence 28.8%, and good adherence 21.8%. Among participants aged ≥70, moderate adherence was 48%, poor adherence 28%, and good adherence 24%. In the 30–39 age group, moderate adherence was 50%, poor adherence 30%, and good adherence 20%. The <30 age group included only single participant with moderate adherence.

A notable finding is that most participants resided in rural areas (97; 65.98%), where moderate adherence was higher (50.5%), along with poor adherence (28.8%) and good adherence (20.6%). In urban areas, among 50 participants, moderate adherence was 48%, poor adherence 28%, and good adherence 24%.

Regarding educational status, graduates represented the largest group (50; 34.01%), with the highest likelihood of moderate adherence (50%), poor adherence (28%), and good adherence (22%). Participants with higher secondary education had a moderate adherence rate of 48.5%, a poor adherence 28.5%, and a good adherence 22.8%. Postgraduates (23) exhibited the highest moderate adherence (52.1%), with poor adherence at 26% and good adherence at 21.7%. For participants with secondary education (20), moderate adherence was 50%, poor adherence 30%, and good adherence 20%. Participants with primary education had moderate adherence of 46.1%, poor adherence 30.7%, and good adherence 23.07%. Among illiterate participants, moderate adherence was 50%, poor adherence 33.3%, and good adherence 16.6%.

Finally, 61 participants (41.4%) had comorbidities, with 49.1% showing moderate adherence, 27.8% poor adherence, and 22.9% good adherence. Patients' absence of comorbidities had higher rates of moderate adherence (50%), poor adherence (29%), and good adherence (20.9%).
 However, no statistically significant association was found between medication adherence and key sociodemographic factors, including age, gender, residence, education and comorbidity status. Moderate adherence consistently emerged as the most common category, suggesting that medication adherence is independent of sociodemographic characteristics.

In this study, no statistically significant association was found between medication adherence and sociodemographic factors. 
This matches previous studies (23 and 24), which also reported no meaningful relationship between age and medication adherence. Similarly, in this study, gender was not found to have any meaningful association with medication adherence, and this agrees with findings from earlier research.
For educational status, there was no significant association with medication adherence, which is also supported by previous studies reporting similar results. Likewise, residence was not significantly associated with adherence, matching earlier findings that suggest place of living may not strongly influence medication-taking behaviour in this context.
Regarding comorbidity status, the present study also did not show any significant association with medication adherence. This result is similar to Kishore R et al. (23) but in contrast to Algabanni et al. (24), showing better adherence among patients with a single comorbidity compared to those with multiple comorbidities; however, these findings should be interpreted considering certain limitations.  
The lack of a significant association between sociodemographic factors and medication adherence may be due to the fact that adherence is mainly influenced by multifactorial behavioural, psychological, financial, and healthcare system–related factors rather than demographic characteristics alone. Psychological issues such as depression, comorbid mental illness, and patients’ beliefs about medicines can strongly affect adherence (26). In addition, factors like treatment understanding, quality of patient–provider communication, regimen complexity, follow-up support, and reminder systems play a more direct role in determining adherence (27). Therefore, sociodemographic variables alone may not show a significant relationship with medication adherence because more immediate behavioural and healthcare-related factors have a stronger influence.
Limitations 
This study was conducted in a single centre with a relatively small sample size, which may limit the generalisation of the findings; therefore, studies involving a larger population are recommended. Medication adherence was assessed through self-reported responses and may have been influenced by recall bias. In addition, factors such as psychological status, economic condition, and healthcare access, which can affect medication adherence, were not evaluated in our study.


Conclusion
This study showed that the majority of people with hypertension had a moderate understanding of their condition. Although many knew the basics, such as normal blood pressure levels, symptoms, the need for lifelong treatment and regular monitoring, gaps remained in knowledge of complications and important risk factors such as alcohol use and obesity. This suggests that while some patients are compliant with their treatment regimen, many patients still struggle with taking medication consistently.
Medication adherence was also mostly moderate, with many patients still facing difficulties in taking their medicines regularly. No significant association was found between adherence and sociodemographic factors such as age, gender, education, residence, or comorbidities. suggesting that factors beyond these characteristics may influence adherence.
Overall, the findings indicate the significance of continuous patient education and support to improve awareness, strengthen medication adherence, and achieve better long-term control of hypertension.
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