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INTRODUCTION 
In developing countries, hypertension is becoming a public health 

1,2  emergency and is globally predominant .Hypertension is a significant 
modifiable risk factor for cardiovascular disease, and its early 
diagnosis and control of hypertension can reduce premature mortality 

3and disability .

The 2019-2021 National Family Health Survey in India revealed that 
21.3% of women and 24% of men above 15 years have hypertension, a 

4significant risk factor for ischemic heart disease . 

The top-bottom approach focuses on treatment given by healthcare 
professionals as main stay for hypertension management whereas a 
bottom-up approach suggests that patient outcomes can be improved 

5by patient self-care practices .

Hypertension self-care practice refers to a dynamic process which 
requires knowledge, attitude, awareness, and determination for 
disease management, with self- care being influenced by socio-
demographic factors including patient's age, level of education and 
disease knowledge. Health literacy is known to affect self-care 
practices in hypertensive patients, as patients with higher heath 

6literacy have higher medication adherence . 

As health literacy affects disease management, understanding 
associations of hypertension disease knowledge (HD-K) and 
perception with socio-demographic factors is critical for designing 
effective rehabilitation strategies.

More knowledge is associated with better adherence to 
antihypertensive medications and adoption of a healthier lifestyle, 
both being the potential mechanisms for improving control of 
hypertension, whereas insufficient disease knowledge leads to 

7inadequate blood pressure control .

To the best of our knowledge, there are no studies conducted till date on 
the hypertensive patients of Haryana that could reveal the HD-K 
knowledge and perception scores (PS) of these patients about 

hypertension. There is need to assess the disease knowledge and 
perception among patients with hypertension, to evaluate association 
of disease knowledge and perception with socio demographic factors 
and to assess the differences in the association of hypertension disease 
knowledge and perception with socio-demographic factors between 
urban-rural participants. 

Therefore, present study was conducted to assess the disease 
knowledge and perception among patients with hypertension and 
further to evaluate the differences in the association of hypertension 
disease knowledge and perception with socio-demographic factors 
between urban-rural participants. 

MATERIALS AND METHODS
The prospective cross-sectional study was conducted in a tertiary care 
teaching hospital from March 2024 to September 2024. Participants 
clinically diagnosed with hypertension while waiting to see their 
physician on clinical days were recruited in study. Sample size was 
determined using the single population proportion formula, sample 

2 2  size= Z  ×p (1-p)/d ; where  Z = standard normal variate (at (1-α/2) (1-α/2) 

95% Confidence interval=1.96) and d (absolute error in precision for 
the current study) =0.05 was taken based on the prevalence of 
hypertension among Haryana to be 26.2% (p = 0.26), resulting in a 
minimum required sample size of 296. Thereby, sample size of 300 

8  was determined for present study .

A total of 300 clinically diagnosed hypertensive patients were enrolled 
in study using convenience sampling. Patients in age group of 18-80 

  years,both male and female,on antihypertensive medications for more 
8, 6, 9. than six months, with or without comorbidities were included

Patients who were suffering from diseases in addition to hypertension 
and with gestational hypertension were excluded. Study participants 
were explained about the purpose and procedure of study. Following 
this, written informed consent was obtained from willing participants. 
The study was conducted after ethically approval by Institutional 
Biomedical Research Ethics Committee (BREC/23/TH-Physio-
therapy/15 dated 20/7/2023) and from Clinical trial Registry-India 
(CTRI/2024/03/063783 dated 07/03/2024). 
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ABSTRACT
Purpose: This study evaluated hypertension disease knowledge (HD-K) and perception scores (PS) of urban and rural hypertensive populations 
from Haryana as these factors are known to influence disease progression and further assessed differences in their association with socio-
demographic factors between urban-rural participants.  Prospective cross- sectional study done on 300 adults with hypertension in a Methods:
tertiary care teaching hospital. HD-K was evaluated using 14-item hypertension evaluation of lifestyle and management knowledge (HELM) 
scale, with “GOOD” HELM code for score in range 9-14 and “POOR” HELM code for score in range 0-8. PS were evaluated through brief illness 
perception questionnaire (BIPQ) comprising of eight perception related statements with perception code's: - “LOW” (for score <42), 
“MODERATE” (for score 42-49) and “HIGH” (for score >50).  There were highly significant mean differences (M.D.) for HELM scale Results:
scores (M.D.= 1.07, t= 4.55, p<0.01) and BIPQ scores (M.D.= 9.01, t= 7.45, p<0.01) between urban and rural hypertensive participants with 
educational qualification found to be highly significant associated with HELM scale scores (Beta= -0.19, p<0.01) and BIPQ scores (Beta= -11.47, 
p<0.01). CHAID's tree analysis revealed highly significant differences for HELM scale codes between urban and rural participants possessing 
similar perception codes but different levels of education: - moderate perception (p<0.01; χ2 = 21.14) and low perception (p<0.01; χ2 = 42.93). 
Conclusion: - There is highly significant difference between HD-K and PS of urban and rural participants because of significant differences in the 
association of HELM scores and BIPQ scores with educational qualification between urban-rural participants. 
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A detailed demographic information of all participants was collected 
mentioning age category, gender, educational qualification, marital 
status, occupation, level of physical activity, duration of hypertension, 
history of diabetes mellitus and substance abuse. Subjects enrolled in 
study were asked to first fill out hypertension evaluation of lifestyle 

10 and management knowledge scale (HELM) which contains a total of 
14 questions. Disease perception was evaluated through filling of 
another 8-item questionnaire by participants, namely brief illness 

11perception questionnaire (BIPQ) . It had eight perception related 
statements in 10-point Likert type scale which were scored between 0-
10 response scale with a maximum perception score of “80”. 

Statistical Methods
Statistical calculation was performed using SPSS version 26.  
Association between various categorical variables including 
demographic detail of urban and rural participants expressed as 
number (percentage) was done using Chi-square test. Comparison 
between urban and rural participants for means of continuous variables 
expressed as mean ± standard deviation, including sub-components of 
HELM mean score, total HELM mean score and total BIPQ mean 
score was done with independent sample “t-test” and Cohen's D effect 
size. Further, Bland- altman plots were used to compare between-
group mean differences for HELM scale score and BIPQ score of 
urban and rural participants.  Associations between hypertension 
knowledge score and disease perception score were evaluated with 
socio-demographic factors including participant's age, gender, area of 
living (urban / rural), educational qualification and duration of 
hypertension using standard multiple regression analysis. CHAID 
(Chi-square Automatic Interaction Detectors) decision tree were used 
for evaluating differences in the association of hypertension disease 
knowledge and perception with socio-demographic factors between 
urban-rural participants. The significance level was set at a p-value < 
0.05.

RESULTS
The enrolment of urban/rural hypertensive participants is shown in the 
CONSORT (Consolidated Standards of Reporting Trials) flow 
diagram (figure 1). The demographic characteristics (table I) of 
patients included in study showed no significant association between 
any factors including age, gender, and duration of hypertension. 

2 However, there was highly significant association (χ value = 75.09; 
p<0.01) between level of educational qualification and region of living 
(urban/rural) of hypertensive participants. 

A two tailed t-test for independent samples showed that there was 
statistically significant difference between urban and rural 
hypertensive population (p<0.01) with respect to dependent 
variable(s) namely HELM Scale general knowledge domain-score, 
HELM Scale Lifestyle & Medication Management domain- score, 
HELM Scale Monitoring & setting goal domain-score, HELM Scale 
Total Score and BIPQ Total Score (table II).  

Due to significant differences in educational qualification (table I), 
HELM scale score and BIPQ score (table II) between rural and urban 
hypertensive participants, multiple linear regression analysis was 
further carried out for evaluating association of HELM scale total 
score and BIPQ total score of study participants with selected 
sociodemographic factors including age, gender, educational 
qualification, area of living (urban/rural) and duration of hypertension. 

The following regression model (table IV) was obtained with multiple 
regression analysis of BIPQ total score as independent variable and 
age, gender, area of living and educational qualification as dependent 
variables: - BIPQ Total Score = 35.3 + 0 · Age + 0.13*Gender Female - 
0.21*Urban/Rural + 8.6*Educational Qualification 12th + 
16.74*Educational Qualification Higher education - 11.47 
*Educational Qualification th5 . 

Multiple linear regression analysis (table V) performed to examine the 
influence of duration of hypertension (in years) of urban and rural 
hypertensive participants on HELM scale total score showed 
following regression model:- HELM Scale Total Score = 9.61 - 
0.35*Duration of Hypertension 6 to 10 years - 0.84*Duration of 
Hypertension 11 to 15 years - 1.94*Duration of Hypertension 16 to 20 
years - 4.61*Duration of Hypertension 21 to 25 years. 

Regression analysis of BIPQ Total Score (table VI) with duration of 
hypertension (in years) of urban and rural hypertensive participants 

showed following regression model: - BIPQ Total Score = 40.68 - 
1.04* Duration of Hypertension 6 to 10 years - 3.68*Duration of 
Hypertension 11 to 15 years - 4.24*Duration of Hypertension 16 to 20 
years - 17.68*Duration of Hypertension 21 to 25 years. 

CHAID decision tree (figure 4) for evaluating association between 
th th theducational qualification (5  standard, 10  standard, 12  standard and 

higher education) of urban/rural hypertensive participants with HELM 
Scale code and BIPQ code of urban/rural hypertensive participants 
revealed that there was highly significant association between 
educational qualification and perception codes of urban/rural 

2hypertensive participants (p<0.01; χ = 275.44). All participants with 
high perception code had “GOOD” HELM scale code. Also, majority 
participants with high perception code were found to possess higher 
educational qualification (n= 47), with larger number of participants in 
urban group (n=37) as compared to rural group (n=10). 

DISCUSSION
This study sought to explore how socio-demographic factors like 
education, and living environment influence the knowledge and 
perception of hypertension disease among urban and rural 
hypertensive participants. The findings highlight some key differences 
that are required to be incorporated while developing health education 
modules for patients with hypertension. 

Socio-demographic Factors and Their Impact 
Age: - Age remains one of the most significant contributors to 
hypertension risk. This is primarily due to biological changes such as 
increased arterial stiffness and peripheral resistance, leading to higher 

12systolic blood pressure, particularly in older adults . In present study, 
approximately one-third of both urban (31.3%) and rural (38%) 
participants were over the age of 60 with no significant age difference 
between urban and rural participants (table I). 

Gender Disparities: -Gender also played a notable role, with a higher 
proportion of hypertensive patients being male (57%) compared to 
female (43%) with no significant difference between the number of 
male and female participants enrolled in urban/ rural group in study 

14(table I). This pattern mirrors the findings of Bashyal et al. , who 
reported a similar distribution (58.2% male, 41.8% female). While the 
biological risk may not differ greatly by gender, men may be more 
exposed to behavioral risk factors like smoking and alcohol use or may 
underutilize healthcare services, contributing to these differences.

Marital and Occupational Influences: - There were no significant 
differences between participants enrolled in urban/ rural group in study 
in terms of marital status and occupation (table I). Given that many of 
the study participants were elderly, it is likely that some were retired or 
engaged primarily in home management—a pattern also seen in 

14Bashyal et al.  work, where 38.5% of participants were homemakers. 
Such demographic details suggest that interventions tailored to older, 
home-based populations may be especially effective.

Lifestyle and Physical Activity: - The role of lifestyle choices was also 
apparent. A majority (74%) reported engaging only in mild physical 
activity with no significant difference between urban and rural 
participants (table I). 

Education and its impact: - One of the most striking findings, was the 
difference in educational levels between urban and rural participants. A 

thlarge portion of urban participants had at least completed 12  grade or 
thhigher, while rural participants mostly had education up to 10  grade or 

below. This educational divide was statistically significant (χ² = 75.09; 
p < 0.001, table1) and had a direct influence on disease knowledge and 

16perception. Research by Mohammad R (2024)  supports the link 
between higher education and better health literacy, with educated 
individuals more likely to understand the implications of hypertension 
and adopt healthier lifestyles. For instance, those with education grade 

thabove 10  standard or more had significantly higher HELM scores (p 
=0.001) and PS, suggesting that education improves both 
understanding and attitude toward the disease (Figure 3, 4).

Hypertensive Disease Knowledge and Perception Scores in Urban 
and Rural Participants 
The most compelling evidence of disparity came from the analysis of 
HD-K and PS. Urban participants scored significantly higher (p<0.01) 
on both HELM scale total mean score (9.74 ± 1.92) and BIPQ total 
mean score (44.31 ± 8.75) compared to rural participants (HELM scale 
total mean score: -8.67 ± 2.16; BIPQ total mean score: 35.31 ± 11.94) 
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(table II, figure 2 and 3). Medium Cohen's D effect size (0.52) was 
observed for HELM scale total score and for BIPQ total score large 
Cohen's D effect size (9.01) was observed between urban and rural 
participants.  

Differences in the Association of Hypertension Disease Knowledge 
and Perception with Socio-demographic Factors Between Urban 
and Rural Participants 
HELM scale total score (table III) was found to be significantly 
associated (p<0.05) with area of living (urban / rural) and highly 

thsignificantly (p<0.01) associated with educational qualification (5 , 
th12  and higher education) of participants whereas non-significantly 

associated with socio-demographic factors including age and gender 
(p>0.05).  This suggests that geographical distribution does affects the 
HD-K because of disparity in educational levels between urban and 
rural population.  

BIPQ (table 4) linear regression model supports the fact that disease 
perception score was non-significantly associated with age, gender, 
and area of living (urban/rural) (p>0.05) and was highly significantly 
associated with educational qualification (p<0.01). 

CHAID decision tree (figure 4) revealed that there was highly 
thsignificant association between educational qualification (5  standard, 

th th10  standard, 12  standard and higher education) and PS (low, 
moderate, and high) of all hypertensive participants (both urban and 
rural).  Both urban and rural participants with high perception score 
had “GOOD” HELM scale score and majority were found to possess 
higher educational qualification (n= 47), with larger number of 
participants in urban group (n=37) as compared to rural group (n=10). 

For similar levels of perception, HELM scale scores of participants 
differed highly significantly between urban-rural groups and within 
urban-rural groups. The differences in HD-K and PS between urban 
and rural participants are attributable to the differences in level of 
education possessed by these participants.

The findings of present study indicate that educational qualification 
equally affects an individual's HD-K and perception irrespective of the 
geographical location/area of living of participants. These findings are 
suggestive of the fact that education is the primary factor that 
contributes to differences in both perception and HELM scale scores in 
both urban and rural participants irrespective of their area of living. 
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Table I: Demographic Details of Urban and Rural Hypertensive Participants
Area of Living (Urban/ Rural) Total χ2 

value
p-
valueUrban Rural

N % % within Urban/ 
Rural

N % % within Urban/ 
Rural

n %

Age Category 18-30 13 4.33% 50% 13 4.33% 50% 26 8.67% 1.636 .802 NS
31-40 26 8.67% 52% 24 8% 48% 50 16.67%
41-50 26 8.67% 52% 24 8% 48% 50 16.67%
51-60 38 12.67% 54.29% 32 10.67% 45.71% 70 23.33%
>60 47 31.3% 45.19% 57 38.0% 54.8% 104 34.66%
Total 150 50% 150 50% 300 100%

Gender Male 84 28% 56% 87 29% 58% 171 57% .122 .726 NS
Female 66 22% 44% 63 21% 42% 129 43%

Educational 
Qualification

5th 1 0.33% 0.67% 39 13% 26% 40 13.33% 75.09 0.001**
10th 44 14.67% 29.33% 70 23.33% 46.67% 114 38%
12th 53 17.67% 35.33% 30 10% 20% 83 27.67%
Higher education 52 17.33% 34.67% 11 3.67% 7.33% 63 21%

Marital Status Married 140 46.67% 93.33% 141 47% 94% 281 93.67% 2.822 0.244 NS
Unmarried 6 2% 4% 2 0.67% 1.33% 8 2.67%
Widow 4 1.33% 2.67% 7 2.33% 4.67% 11 3.67%

Occupation Worker 28 9.33% 18.67% 20 6.67% 13.33% 48 16% 10.00 0.26 NS
Housewife 60 20% 40% 61 20.33% 40.67% 121 40.33%
Professional 8 2.67% 5.33% 6 2% 4% 14 4.67%
Unemployed 5 1.67% 3.33% 6 2% 4% 11 3.67%
shopkeeper 12 4% 8% 5 1.67% 3.33% 17 5.67%
Farmer 18 6% 12% 19 6.33% 12.67% 37 12.33%
Retired 14 4.67% 9.33% 29 9.67% 19.33% 43 14.33%
Driver 1 0.33% 0.67% 1 0.33% 0.67% 2 0.67%

Level of Physical 
Activity

No 13 4.33% 8.67% 19 6.33% 12.67% 32 10.67% 4.33 .144 NS
Moderate 25 8.33% 16.67% 14 4.67% 9.33% 39 13%
Mild 112 37.33% 74.67% 117 39% 78% 229 76.33%

Duration of 
Hypertension (in 
years)

1-5 yrs. 89 29.67% 59.33% 80 26.67% 53.33% 169 56.33% 6.66 0.15 NS
6-10 yrs. 48 16% 32% 43 14.33% 28.67% 91 30.33%
11-15 yrs. 11 3.67% 7.33% 19 6.33% 12.67% 30 10%
16-20 yrs. 2 0.67% 1.33% 7 2.33% 4.67% 9 3%
21-25 yrs. 0 0% 0% 1 0.33% 0.67% 1 0.33%

Diabetes Mellitus 
(yes/ no)

No 115 38.33% 76.67% 112 37.33% 74.67% 227 75.67% .163 .686 NS
Yes 35 11.67% 23.33% 38 12.67% 25.33% 73 24.33%

Any Substance Abuse No 117 39% 78% 115 38.33% 76.67% 242 80.67% 0.08 0.78 NS
Yes 33 11% 22% 35 11.67% 23.33% 58 19.33%

** Statistically significant at p<0.01; NS-nonsignificant at p>0.05

Table II: Comparison Between the Mean Values of HELM Scale Score and BIPQ Score of Urban and Rural Hypertensive Participants  
Participants Region HELM mean score (s) BIPQ mean score

General knowledge 
domain

Lifestyle and medication 
management domain

Monitoring and setting 
goal domain

Total HELM Scale 
mean score

Total BIPQ
Mean score 

Mean ± SD Mean ± SD
Urban (n=150) 2.45 ± 0.82 5.4±1.52 2.16±0.8 9.74±1.92 44.31±8.75
Rural (n=150) 2.17 ± 0.97 4.61±1.67 1.89±0.72 8.67±2.16 35.31±11.94
t- value 2.7 4.26 3.04 4.55 7.45
p-value 0.007** 0.001** 0.003** 0.001** 0.001**
Mean difference 0.28 0.79 0.27 1.07 9.01



Reference category for regression: - Duration of Hypertension: - 1 to 5 
years
*Significant at p<0.05, ** Highly Significant at p<0.01; NS-
nonsignificant at p>0.05

Figure 1: CONSORT (Consolidated Standards of Reporting 

Trails) Flow Diagram of Study Participants from Enrolment to 
Analysis

Figure 2: Bland -Altman Plots for Mean Differences Between 
HELM Total Score (Urban vs Rural)
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95% Confidence interval 0.07-0.49 0.42-1.15 0.09-0.44 0.61-1.54 6.62-11.4
Cohen's d effect size 0.31 0.49 0.35 0.52 0.86
*Significant at p<0.05 with two tailed independent “t-test;” **Highly significant at p<0.01 with two tailed independent “t-test;” NS: - non-
significant at p>0.05 with two tailed independent “t-test”; Cohen's D effect size: - small effect = 0.2, medium effect = 0.5, large effect = 0.8.

Table III: Association of Hypertension Evaluation of Lifestyle and Management Knowledge Score (HELM Scale Total Score) with Selected 
Sociodemographic Factors. 

Unstandardized
Coefficients

Standardized
Coefficients

95% confidence interval 
for B

Model B Beta Standard error t p lower bound upper bound
Constant 9.75 0.5 19.53 <.001 8.76 10.73
Age -0.01 -0.05 0.01 -0.87 .387NS -0.02 0.01
Gender Female -0.16 -0.03 0.24 -0.65 .515 NS -0.63 0.32
Urban/ Rural -0.58 -0.13 0.27 -2.16 .032* -1.11 -0.05
Educational Qualification 12th 0.94 0.19 0.3 3.13 .002** 0.35 1.53
Educational Qualification Higher education 1.07 0.2 0.34 3.13 .002** 0.39 1.75
Educational Qualification 5th -1.21 -0.19 0.39 -3.14 .002** -1.98 -0.45

thReference categories for regression: - Gender-Male, Area of living- Urban, Educational qualification- 10 . *Significant at p<0.05, ** Highly 
Significant at p<0.01; NS-nonsignificant at p>0.05

Table IV: Association of Brief Illness Perception Score (BIPQ Total Score) with Selected Sociodemographic Factors.
Unstandardized
Coefficients

Standardized
Coefficients

95% confidence interval 
for B

Model B Beta Standard error t p lower bound upper bound
Constant 35.3 1.78 19.88 <.001 31.79 38.82
Age 0 0 0.03 0.13 .898 NS -0.05 0.06
Gender Female 0.13 0.01 0.85 0.15 .878 NS -1.55 1.81
Urban/ Rural -0.21 -0.01 0.96 -0.22 .826 NS -2.11 1.69
Educational Qualification 12th 8.6 0.34 1.07 8.08 <.001**          6.5 10.71
Educational Qualification Higher education 16.74 0.6 1.22 13.75 <.001** 14.33 19.15
Educational Qualification 5th -11.47 -0.34 1.38 -8.33 <.001** -14.19 -8.74

thReference categories for regression: - Gender-Male, Area of living- Urban, Educational qualification- 10 . *Significant at p<0.05, ** Highly 
Significant at p<0.01; NS-nonsignificant at p>0.05

Table V: Association Between HELM Scale Total Score and Duration of Hypertension in Urban and Rural Hypertensive Patients. 
Unstandardized
Coefficients

Standardized
Coefficients

95% confidence interval 
for B

Model B Beta Standard error t p lower bound upper bound
Constant 9.61 0.17 57.32 <.001 9.28 9.94
Duration of Hypertension 6 to 10 years -0.35 -0.07 0.28 -1.22 .223NS -0.91 0.22
Duration of Hypertension 11 to 15 years -0.84 -0.11 0.43 -1.95 .05 NS -1.7 0.01
Duration of Hypertension 16 to 20 years -1.94 -0.15 0.75 -2.61 .01* -3.42 -0.47
Duration of Hypertension 21 to 25 years -4.61 -0.12 2.19 -2.11 .036* -8.94 -0.28
Reference category for Regression: - Duration of Hypertension: - 1 to 5 years
 *Significant at p<0.05, ** Highly Significant at p<0.01; NS-nonsignificant at p>0.05

Table VI: Association Between BIPQ Total Score and Duration of Hypertension in Urban and Rural Hypertensive Patients. 
Unstandardized
Coefficients

Standardized
Coefficients

95% confidence interval 
for B

Model B Beta Standard error t p lower bound upper bound
Constant 40.68 0.87 46.62 <.001 38.95 42.41
Duration of Hypertension 6 to 10 years -1.04 -0.04 1.47 -0.71 .48NS -3.96 1.88
Duration of Hypertension 11 to 15 years -3.68 -0.1 2.25 -1.64 .103 NS -8.13 0.77
Duration of Hypertension 16 to 20 years -4.24 -0.06 3.88 -1.09 .276 NS -11.92 3.44
Duration of Hypertension 21 to 25 years -17.68 -0.09 11.38 -1.55 .121 NS -40.2 4.84



Figure 3: Bland -Altman Plots for Mean Differences Between 
BIPQ Total Score (Urban vs Rural) 

Figure 4: CHAID Decision Tree was for Evaluating Association 
Between Educational Qualification, HELM Scale Code and BIPQ 
Scale Code of Urban Hypertensive Participants

CONCLUSION
The findings of present study led us to accept the alternate hypothesis 
that there is highly significant difference between the hypertensive 
disease knowledge and perception of urban and rural hypertensive 
participants. The determinants of hypertensive disease knowledge and 
perception of both rural and urban participants are area of living and 
educational qualification, with duration of hypertension found to affect 
only hypertensive disease knowledge. Association of hypertensive 
disease knowledge score and perception score with educational 
qualification differed significantly between rural and urban 
participants due to disparity in levels of education.

REFERENCES 
1. Koya, S. F., Pilakkadavath, Z., Chandran, P., Wilson, T., Kuriakose, S., Akbar, S. K., & 

Ali,A. (2022). Hypertension control rate in India: systematic review and meta-analysis 
of population-level non-interventional studies, 2001–2022. The Lancet Regional Health 
- Southeast Asia, 9, 100113. https://doi.org/10.1016/j.lansea.2022.100113

2. Chobanian, A. V., Bakris, G. L., Black, H. R., Cushman, W. C., Green, L. A., Izzo, J. L., 
Jones, D. W., Materson, B. J., Oparil, S., Wright, J. T., & Roccella, E. J. (2003). Seventh 
report of the Joint National Committee on Prevention, Detection, Evaluation, and 
Treatment of High Blood Pressure. Hypertension, 42(6), 1206–1252. https://doi.org/ 
10.1161/01.hyp.0000107251.49515.c2

3. Tsao, C. W., Aday, A. W., Almarzooq, Z. I., Alonso, A., Beaton, A. Z., Bittencourt, M. S., 
Boehme, A. K., Buxton, A. E., Carson, A. P., Commodore-Mensah, Y., Elkind, M. S., 
Evenson, K. R., Eze-Nliam, C., Ferguson, J. F., Generoso, G., Ho, J. E., Kalani, R., 
Khan, S. S., Kissela, B. M., . . . Martin, S. S. (2022). Heart Disease and stroke 
statistics—2022 Update: A report from the American Heart Association. Circulation, 
145(8). https://doi.org/10.1161/cir.0000000000001052

4. Alwani, A. A., Singh, U., Sankhyan, S., Chandra, A., Rai, S. K., & Nongkynrih, B. 
(2023). Hypertension-related distress and its associated factors: findings from an urban 
primary health centre of South Delhi, India. Journal of Family Medicine and Primary 
Care, 12(9), 1885–1892. https://doi.org/10.4103/jfmpc.jfmpc_1909_22

5. Aje, A. A., & Fakeye, T. O. (2024). Evaluation of disease knowledge and attitude with 
selected self-care and sociodemographic factors among outpatients with hypertension: a 
cross-sectional study. Deleted Journal, 21(1). https://doi.org/10.1186/s12982-024-
00372-x

6. Chidinma, W. (2021). Knowledge, Attitudes and Practices of Hypertension amongst 
Apparently Healthy Adults in a Rural Setting in Rivers State. INTERNATIONAL 
JOURNAL OF MULTIDISCIPLINARY RESEARCH AND ANALYSIS, 04(07). 
https://doi.org/10.47191/ijmra/v4-i7-04

7. Babaee Beigi MA, Zibaeenezhad MJ, Aghasadeghi K, Jokar A, Shekarforoush S, 
Khazraei H. The effect of educational programs on hypertension management. 
International Cardiovascular Respiratory Journal. 2014;8(3):94-8. https://pubmed.ncbi. 
nlm.nih.gov/25177671/. 

8. Thakur, J. S., & Nangia, R. (2022b). Prevalence, awareness, treatment, and control of 
hypertension and diabetes: results from two State-Wide STEPS survey in Punjab and 
Haryana, India. Frontiers in Public Health, 10. https://doi.org/10.3389/fpubh. 
2022.768471

9. Jankowska-Polańska, B., Uchmanowicz, I., Dudek, K., & Mazur, G. (2016). 
Relationship between patients&rsquo; knowledge and medication adherence among 
patients with hypertension. Patient Preference and Adherence, Volume 10, 2437–2447. 
https://doi.org/10.2147/ppa.s117269

10. Schapira, M. M., Fletcher, K. E., Hayes, A., Eastwood, D., Patterson, L., Ertl, K., & 
Whittle, J. (2012). The development and Validation of the Hypertension Evaluation of 
Lifestyle and Management Knowledge scale. Journal of Clinical Hypertension, 14(7), 

461–466. https://doi.org/10.1111/j.1751-7176.2012.00619.x
11. Broadbent, E., Petrie, K. J., Main, J., & Weinman, J. (2006). The Brief Illness Perception 

Questionnaire. Journal of Psychosomatic Research, 60(6), 631–637. https://doi.org/10. 
1016/j.jpsychores.2005.10.020

12. Preston, J., & Biddell, B. (2020). The physiology of ageing and how these changes affect 
older people. Medicine, 49(1), 1–5. https://doi.org/10.1016/j.mpmed.2020.10.011

13. Atinyi, R., Takramah, W., Axame, W. K., Owusu, R., Parbey, P. A., Takase, M., Adjuik, 
M., Tarkang, E., & Kweku, M. (2017). Prevalence and awareness of Hypertension 
among urban and rural Adults in the Keta Municipality, Ghana. The Journal of Medical 
Research, 3(3), 155–163. https://doi.org/10.31254/jmr.2017.3313

14. Bashyal, S. P., & Thapa, N. (2020). Knowledge and Perception Regarding Hypertension 
among Hypertensive Patients at a Tertiary Hospital in Kathmandu, Nepal. Journal of 
Advanced Academic Research, 7(1), 51–62. https://doi.org/10.3126/jaar.v7i1.35467

15. Medicine, A. C. O. S. (2018). ACSM's guidelines for exercise testing and prescription. 
LWW.

16. Mohammad, R., & Bansod, D. W. (2024). Hypertension in India: a gender-based study 
of prevalence and associated risk factors. BMC Public Health, 24(1). 
https://doi.org/10.1186/s12889-024-20097-5

International Journal of Scientific Research 79

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 14 | Issue - 11 | November - 2025


