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ASSESSMENT OF KNOWLEDGE AND MEDICATION ADHERENCE IN PATIENTS WITH HYPERTENSION

ABSTRACT
[bookmark: _GoBack]Objective: Hypertension is a chronic illness. Successful management relies on patient awareness and medication adherence. This study was designed to assess the level of knowledge and medication adherence in patients with hypertension and examine how sociodemographic characteristics influence adherence behaviour.
Methods: A cross-sectional study was conducted at a tertiary care hospital, Tumakuru, from May 2025 to October 2025. A total of 147 patients diagnosed with hypertension were analysed to assess their level of knowledge and medication adherence using the Knowledge Assessment Scale and the Morisky Medication Adherence Scale (MMAS-8), respectively. Statistical analysis was conducted to evaluate the association between sociodemographic factors 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.
Keywords: Hypertension, Medication Adherence, Morisky Scale, Knowledge Scale.

INTRODUCTION
Hypertension is a chronic medical condition characterised by persistent elevation of blood pressure more than 130/80mmhg(1). Non-communicable disease poses a significant global threat, claiming the lives of 41 million people annually, and many of these deaths occur in low and middle -income countries(2). Prevalence of hypertension is higher among older adults and not significantly different between men and women(3). Etiological factors such as genetics, lifestyle, hormonal imbalances, kidney disease, vascular disease, anxiety, and stress influence blood pressure (4).  The development of hypertension involves increased cardiac output, narrowed or stiffened arteries, increased peripheral vascular resistance, and overactivity of the Renin-Angiotensin-Aldosterone System (5).
Co-morbidities often complicate hypertension by overlapping pathophysiology and other risk factors. Hypertension coexists with Type 2 diabetes, obesity, sedentary lifestyle. Lifestyle modification and anti-hypertensive drugs reduce cardiovascular morbidity and mortality(6). Antihypertensives like hydrochlorothiazide, furosemide, enalapril, ramipril, telmisartan, losartan, amlodipine, verapamil, nifedipine, atenolol, metoprolol, propranolol, carvedilol, spironolactone and prazosin. Clonidine, hydralazine, minoxidil. are used in the hypertension management(7). 
The cornerstone of preventive management in hypertensive patients is lifestyle modification. Good lifestyle modification practices improve health status and reduce elevated blood pressure which, further reduces the complications of hypertension(8). The eighth report of the Joint National Committee recommends all hypertensive patients, whether on antihypertensive medications or not, to modify their lifestyles by losing weight, eating more fruits and vegetables, restricting themselves from salt intake, doing physical activity, stopping smoking and abstaining from alcohol(9).
Knowledge plays an important role in the management of hypertension with good practice and attitude. Nonpharmacological approaches such as reduced alcohol intake, reduced salt intake, weight management, regular exercise, and high intake of fruits and vegetables result in good management of high blood pressure(10).
 Knowledge scale in health research measures the population’s understanding and awareness of a specific disease condition. So, it forms a vital part of studies like Knowledge, Attitudes and Practice (KAP) surveys, which aim to assess awareness of people and how they feel, and what they do in relation to a particular issue, such as health behaviours or disease prevention(14). The knowledge scale serves to measure comprehension, identify knowledge gaps, inform interventions, and evaluate program effectiveness.
Medication adherence plays a vital role in the management of hypertension and associated comorbidities. Patients with high medication adherence were presented with better blood pressure control; decreased adherence is associated with increased morbidity and mortality in many chronic diseases, so it is essential to assess medication adherence when interpreting clinical outcomes of chronic diseases. For preventing hypertension and its complications, it is important to increase patient adherence to antihypertensive medications(11).
Consistent adherence to prescribed medications increases the likelihood of successful treatment, symptom control, and overall disease management. Patients who adhere to their prescribed regimens experience better health and a higher quality of life(12)
Moriskey Medication Adherence Scale (MMAS) is the most used patient questionnaire for the assessment of medication adherence. The current updated scale, was named as 8 item Moriskey Medication Adherence Scale (MMAS-8) has been used in more than 200 studies, it consist of 8 items, the first 7 of which are yes or no questions and the last of which is 5point likert-scale rating(13). 
This research aims to assess the level of knowledge in patients with hypertension and to evaluate medication adherence to identify knowledge gaps and prevent medication non-adherence.
To assess the level of knowledge and medication adherence among patients with hypertension and to determine the association between sociodemographic factors and medication adherence.


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 required for the study was calculated using the formula: n = (Z2 x P(1-P))/d2 (1-α) where n represents the sample size, Z is the standard normal deviate corresponding to a 95% confidential interval  (Z= 1.96), P is the population proportion (56.9% or 0.569) of patients adherent to antihypertensive medications, and d is the absolute precision (8% or 0.08). Based on the above calculations, the minimum sample was determined to be 147.
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, along with 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. 
Patient adherence to the treatment was assessed by interviewing participants in the local language using a set of questionnaires in the 8-item Morisky medication adherence scale.
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 comprising 147 patients was included based on the inclusion and exclusion criteria. The number of male 84 (57%) hypertensive patients was higher when compared to the number of females 63 (43%) hypertensive patients. The largest age group was 50-59 years, comprising 45 (30.6%) patients, followed by 60-69 years with 34 (23%) patients, and 40-49 years with 32 (21.7%) patients. A total of 25 (17%) patients were aged 70 years and above, while 10 (6.80%) patients were between 30-39 years, and only 1 (0.68%) patient was under 30 years, making it the smallest number of hypertensive patients. 
 Out of 147 patients, 97 (65.98%) resided in rural areas, while 50 (34.01%) resided in  urban areas. This shows that the majority were from rural regions. Among 147 participants, the maximum number of participants belonged to graduates, 50 (34.01%), followed by higher secondary education, 35 (23.80%), postgraduates or professional qualifications, 23 (15.64%), secondary education, 20 (13.60%), primary education, 13 (8.84%) and the lowest proportion was illiterate, 6 (4.08%).
In this study, comorbidities such as ischemic heart disease, diabetes mellitus, and cardiovascular diseases were observed in 147 patients; 86 (58.5%) patients had no comorbidities, while 61 (41.4%) patients had comorbidities, as shown in Table 5.
Table 1: Distribution of patients based on gender
	Sl.no 
	Category 
	No of patients
	 Percentage

	1.
	Male
	84
	57

	2.
	Female 
	63
	43


                               Fig. 1: patients are categorized based on gender



                             
	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


                           



Table 2: Distribution of patients based on age

                        




                                             Fig. 2: Patients are categorised based on age

Table 3: Distribution of patients based on their residence
	Sl.no
	Category
	No of patients
	    Percentage

	1.
	Rural 
	97
	65.98

	2.
	Urban
	50
	34.01








Table 4: Distribution based on patient literacy
	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: Distribution based on comorbidities
	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 
Among the 147 patients, most knew the basics of blood pressure, with 64.6% aware of normal readings and 55.7% recognizing high BP, although fewer (43.5%) understood the complications of uncontrolled BP. Patients showed high awareness regarding excessive salt intake as a risk factor (88.4%) and moderate for being overweight (53.7%), but low for alcohol intake (25.8%). Most participants understood the symptoms of high (65.9%) and low BP (80.2%), and the majority recognised the importance of lifelong medication (70.7%) and regular BP monitoring (83.6%). Overall, patients were fairly knowledgeable, though gaps remain in understanding complications and less obvious risk factors. 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
Fig. 3: Knowledge assessment questionnaires, as the questions are mentioned in Table 6.






                       
Fig. 4: Knowledge assessment score, as mentioned in Table 7.

	Sl.no
	Parameter
	No on patients
	percentage

	1.
	Poor
	36
	24

	2.
	Moderate
	80
	55

	3.
	Good
	31
	21



Table 7: Knowledge Assessment Score





Among the 147 patients, most knew the basics of blood pressure, with 64.6% aware of normal readings and 55.7% recognizing high BP, although fewer (43.5%) understood the complications of uncontrolled BP. Patients showed high awareness regarding excessive salt intake as a risk factor (88.4%) and moderate for being overweight (53.7%), but low for alcohol intake (25.8%). Most participants understood the symptoms of high (65.9%) and low BP (80.2%), and the majority recognised the importance of lifelong medication (70.7%) and regular BP monitoring (83.6%). Overall, patients were fairly knowledgeable, though gaps remain in understanding complications and less obvious risk factors. 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 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
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 9: Association between sociodemographic 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)









Table 10- Chi-Square test
	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











The distribution of medication adherence was assessed across various socio-demographic and clinical variables at a significance level of 0.05. Overall, adherence patterns were found to be consistent across all groups, and no statistically significant associations were observed with any of the studied variables.
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).


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 (112 and 113), 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 was observed, 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.  A relatively small sample size was a limitation of the study, which limited its ability to detect subtle relationships between variables. Furthermore, medication adherence was measured through patient interviews, which is a commonly used approach in research but can sometimes be influenced by recall bias and may not always correspond to actual day-to-day medication-taking behaviour accurately. 

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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