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Purpose: This study aimed to examine the medication knowledge, attitudes, and practices (KAP) of older hypertensive patients 
regarding antihypertensive therapy and to confirm the theoretical relationships among these domains.
Patients and Methods: A cross-sectional study was conducted from July to October 2023 among older hypertensive patients to 
assess their KAP regarding antihypertensive therapy. Structural equation modeling (SEM) was employed to assess the relationships 
among the KAP dimensions.
Results: A total of 561 valid responses from older hypertensive patients were included in the final analysis (response rate 74.7%). 
Older hypertensive patients exhibited a moderate level of knowledge (median 24, IQR 22–26), generally positive attitudes (median 23, 
IQR 19–24), and practices (median 33, IQR 27–37). SEM analysis revealed that knowledge directly influenced attitude (β=0.497, 
P<0.001) and practice (β=0.331, P<0.001). Attitude directly influenced practice (β=0.484, P<0.001). Knowledge also indirectly 
influenced practice through its effect on attitudes (β=0.241, P<0.001).
Conclusion: This study largely confirmed the expected KAP pathway in older hypertensive patients receiving antihypertensive 
therapy, showing that knowledge supports attitudes and, both directly and indirectly, influences practice. Although attitudes and 
practices were generally favorable, the moderate knowledge level and specific knowledge gaps suggest that targeted educational 
interventions remain necessary.
Keywords: knowledge, attitudes, practices, hypertension therapy, older patients with hypertension, cross-sectional study

Introduction
Hypertension is common among older adult patients, and the prevalence increases with age.1,2 Older adults and frail 
patients may be more likely to have medication adverse effects.3 Lower achieved systolic blood pressure (SBP) is 
associated with an increased risk of renal failure in patients >75 years old.4 Older hypertensive patients are more likely to 
have age-related diseases, which may be secondary (identifiable) causes of hypertension, such as chronic kidney disease, 
atherosclerotic renal artery stenosis, and hyperthyroidism.5,6

The pharmacological treatment of hypertension holds significant clinical importance in lowering blood pressure, 
preventing complications, and enhancing quality of life.3,7–9 However, medication management in hypertensive older 
adult patients can be influenced by various factors, including patients’ understanding of medications, their attitudes, and 
their adherence to prescribed treatment. In clinical practice, we often encounter questions such as whether patients 
comprehend the correct usage of medications, whether they are concerned about adverse effects, and whether they adhere 
to medication as prescribed. Hence, understanding the medication KAP of hypertensive older adult patients and the 
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potential impact of these factors on treatment outcomes is crucial for developing more personalized and effective 
treatment strategies. Previous studies reported that hypertensive patients have a relatively adequate KAP toward their 
disease.10–13 Two studies from Nepal reported that the KAP of hypertensive patients using antihypertensive therapy 
needed to be improved.14,15 Still, these previous studies were not specifically performed in older adults, nor were they 
specific to antihypertensive therapy.

Previous studies have reported KAP related to hypertension in general patient populations, and a limited number have 
evaluated KAP among antihypertensive medication users. However, these studies have largely focused on hypertension- 
related knowledge in broader adult populations rather than medication-related KAP concerning antihypertensive therapy 
in older adults. Because older patients have distinct treatment goals, comorbidity profiles, and medication-related 
concerns, evidence specific to this population remains limited. Therefore, this study aimed to assess medication- 
related KAP regarding antihypertensive therapy among older Chinese patients with hypertension and to analyze the 
relationships among these domains using SEM. The results could help gain a better understanding of the medication 
management needs of hypertensive older patients, identify potential challenges, and provide valuable insights for 
improving clinical practices. Furthermore, by promoting appropriate medication use in hypertensive older patients, the 
results could help further reduce their cardiovascular risk, enhance their quality of life, and support the development of 
patient-centered public health policies.

Materials and Methods
Study Design and Participants
This study is reported following the STrengthening the Reporting of OBservational studies in Epidemiology (STROBE) 
checklist.16 This multi-center cross-sectional study was conducted from July 2023 to October 2023 in general commu
nities in China. Convenience sampling was employed to recruit older hypertensive patients.

The study complies with the Declaration of Helsinki. The study was approved by the ethical review committee of 
Shanghai Taikang Shenyuan Rehabilitation Hospital. All subjects provided written informed consent before completing 
the questionnaire.

The inclusion criteria were 1) residents of Shanghai, Zhejiang, and Jiangsu aged 60 and above, and 2) a diagnosis of 
hypertension. The exclusion criteria were 1) recent severe acute physical illnesses that could affect the survey, such as acute 
cerebrovascular accidents, acute coronary syndrome, or acute infections, 2) surveys completed in less than 114 s (minimum 
time calculated based on single-choice questions) or more than 1800 s.10–15

Procedures
The questionnaire items were developed based on national and international hypertension guidelines3,7–9 and patient 
education materials, focusing on key concepts relevant to older adults (eg, blood pressure targets, lifestyle recommenda
tions, and principles of antihypertensive drug use). To ensure that the content was understandable for older patients, the 
items were written in plain language, reviewed by a panel of cardiovascular and pharmacy experts, and pilot-tested in 
a group of 50 older hypertensive patients. Feedback from this pilot testing was used to refine wording and remove overly 
technical formulations before field administration. The overall reliability of the questionnaire was 0.829 (Cronbach’s α), 
which falls in the “good” range, indicating that the questionnaire has good internal consistency reliability.

The final questionnaire was in Chinese and comprised four dimensions: demographic information of the participants (15 
questions), knowledge dimension (15 questions), attitude dimension (10 questions), and the practice dimension (10 questions). 
In the knowledge dimension, single-choice items (K1-K4 and K7-K10) were scored 1 point for correct responses and 0 points 
for incorrect ones. For the multiple-choice items (K5, K6, and K11-K14), all listed options were correct. Each option selected 
gave 1 point. For the special item (K15), selecting options A and C awarded 2 points, but selecting option B, regardless of 
A and C, was scored 0. Higher scores indicated better knowledge. The scores could range 6–39.

The attitude items were scored using Likert-5 scales. The positive items (A1 and A4) were scored from strongly 
agree=5 to strongly disagree=1. The negative items (A2, A3, A5, and A6) were scored from strongly agree=1 to strongly 
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disagree=5. The open-ended items (A7-A10) were not scored and were analyzed qualitatively. Higher scores indicated 
a more positive attitude. The scores could range 6–30.

The practice items were scored using Likert-5 scales. The positive items (P1, P8, and P9) were scored from never=1 
to always=5. The reverse-coded items (P2-P6) were scored from never=5 to always=1. The open-ended items (P7 and 
P10) were not scored and were analyzed qualitatively. Higher scores indicated a more positive attitude. The scores could 
range 8–40.17,18

An online questionnaire was constructed to facilitate data collection using the WeChat-based Questionnaire Star mini- 
program, and a QR code was generated for participants to access and complete the questionnaire through WeChat. Within 
each community, the survey was facilitated by on-site health care workers and community administrators. Residents who 
met the inclusion criteria and expressed interest in the study were screened for eligibility by trained investigators. Each IP 
address was limited to one submission, and all questions were mandatory to ensure the quality and completeness of the 
questionnaire results. An incomplete questionnaire could not be submitted. Subsequently, an Excel spreadsheet was 
exported from the Questionnaire Star platform. A team of researchers examined the integrity, internal consistency, and 
validity of all questionnaires.

Sample Size
The minimal sample size was estimated using Cochran’s sample size formula for survey studies:19

Where Z2 is the confidence coefficient, p is the proportion, and d is the margin of error. The sample size is maximized 
when p=0.5. A 95% confidence interval involves a Z-value of 1.96. The margin of error was assumed at 5%. Hence, 
a minimum of 384 participants were needed.

Statistical Analysis
The statistical analysis was performed using SPSS 26.0 (IBM Corp., Armonk, NY, USA). The distribution of the scores for 
each dimension was first tested for normality using the Kolmogorov–Smirnov test; all scores showed a skewed distribution. 
The continuous variables were presented as median (interquartile range) and analyzed using the Mann–Whitney U-test (two 
groups) or the Kruskal–Wallis H-test (more than two groups). The categorical data were presented as n (%) and analyzed using 
the chi-squared test. Correlation analysis of the dimension scores was performed using Spearman correlation. Univariate and 
multivariable logistic regression analyses were conducted with the dimension scores as dependent variables. Variables for 
inclusion in the multivariate regression analysis were selected based on variables with a P-value <0.1 from the univariable 
analyses. Structural equation modeling (SEM) was utilized to explore the relationships between KAP. P-values <0.05 were 
considered statistically significant.

Results
Characteristics of the Subjects
A total of 751 questionnaires were collected through collaboration with a large domestic older adult care organization in the 
Yangtze River Delta region (including Shanghai, Jiangsu, and Zhejiang provinces). Two questionnaires were excluded for 
being outside the answer timer, and 188 for logic errors such as reporting a duration of antihypertensive therapy but 
indicating not taking antihypertensive therapy, answering having hypertension but not taking medication, and then stating 
taking medication. Ultimately, 561 valid questionnaires were included in the analysis, yielding a valid questionnaire rate of 
74.7%. Among them, 333 (59.4%) were aged 65–79 years, 313 (55.8%) were female. Older hypertensive patients exhibited 
a moderate level of knowledge (median 24, IQR 22–26), generally positive attitudes (median 23, IQR 19–24), and practices 
(median 33, IQR 27–37) (Table 1).
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Table 1 Characteristics of the Participants

Variable n (%) Knowledge Attitude Practice

Median (IQR) P Median (IQR) P Median (IQR) P

Total 561 24 (22, 26) 23 (19, 24) 33 (27, 37)

Gender <0.001 0.003 <0.001
Male 248 (44.2) 24 (22,25) 22 (18,24) 32 (26.5,36)

Female 313 (55.8) 25 (23,26) 23 (20,24) 35 (28,38)

Age 0.010 <0.001 0.002
65–79 years 333 (59.4) 24 (22,26) 22 (18,24) 32 (26,37)

>80 years 228 (40.6) 24 (23,26) 23 (21,24) 35 (30,37)

Marital status <0.001 <0.001 <0.001
Married 419 (74.7) 24 (23,26) 23 (20,24) 36 (29,38)

Single 22 (3.9) 24 (22,26) 22.5 (19,24) 29 (26,32)

Divorced 26 (4.6) 21 (19,23) 20 (17,21) 26 (24,30)
Widowed 94 (16.8) 23 (21,25) 21 (18,24) 29 (26,33)

Marital status [adjusted] <0.001 <0.001 <0.001

Married 419 (74.7) 24 (23,26) 23 (20,24) 36 (29,38)
Other 142 (25.3) 23 (21,24) 21 (18,23) 29 (25,32)

Education level <0.001 <0.001 <0.001

Junior high school and below 182 (32.4) 22.5 (21,24) 19 (16,22) 28 (25,32)
High school or vocational school 246 (43.9) 25 (23,27) 24 (23,24) 37 (32,38)

College and above 133 (23.7) 24 (22,26) 23 (21,24) 34 (31,36)

Residential area <0.001 <0.001 <0.001
Local urban area 515 (91.8) 24 (22,26) 23 (20,24) 34 (28,37)

Local rural area 46 (8.2) 21 (20,22) 17 (16,19) 25 (22,28)

Medical payment method <0.001 <0.001 <0.001
Urban employee medical insurance 436 (77.7) 25 (23,26) 23 (21,24) 36 (31,38)

New rural cooperative medical scheme 10 (1.8) 21 (21,23) 16.5 (15,20) 26 (24,28)
Urban resident basic medical insurance 115 (20.5) 22 (20,24) 18 (15,21) 26 (24,29)

Medical Payment Method [adjusted] <0.001 <0.001 <0.001

Urban employee medical insurance 436 (77.7) 25 (23,26) 23 (21,24) 36 (31,38)
Other 125 (22.3) 22 (20,24) 18 (15,20) 26 (24,29)

Occupation <0.001 <0.001 <0.001

Farmers 48 (8.6) 22 (21,23) 16 (15,18) 26 (24,28)
Workers 105 (18.7) 22 (21,24) 18 (16,20) 26 (24,29)

Cadres 266 (47.4) 25 (24,27) 24 (23,24) 37 (34,38)

Other 142 (25.3) 24 (23,26) 23 (21,24) 33 (29,36)
Monthly income (RMB) <0.001 <0.001 <0.001

<5000 110 (19.6) 22 (21,23) 16 (15,18) 26 (23,28)

5000–8000 182 (32.4) 24 (22,26) 23 (20,24) 33 (28,36)
>8000 269 (48.0) 25 (24,27) 24 (23,24) 37 (33,38)

Monthly income (RMB) [adjusted] <0.001 <0.001 <0.001

≤8000 292 (52.0) 23 (21,25) 20 (17,23) 29 (25.5,34)
>8000 269 (48.0) 25 (24,27) 24 (23,24) 37 (33,38)

Duration of hypertension <0.001 <0.001 <0.001

<5 years 142 (25.3) 23 (21,25) 21 (17,23) 29 (26,33)
6–10 years 125 (22.3) 22 (21,24) 18 (16,22) 27 (25,30)

>11 years 294 (52.4) 25 (24,27) 24 (23,24) 37 (34,38)

Duration of antihypertensive therapy <0.001 <0.001 <0.001
<5 years 177 (31.6) 23 (21,25) 20 (17,23) 29 (26,36)

6–10 years 115 (20.5) 23 (21,24) 20 (17,23) 28 (25,32)

>11 years 269 (48.0) 25 (24,27) 24 (23,24) 37 (33,38)

(Continued)
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Knowledge, Attitudes, and Practices Distribution
In the knowledge dimension, participant responses indicated that understanding of specific antihypertensive therapy 
could be enhanced. Specifically, knowledge concerning the fundamental treatment goal for older adults was limited, with 
43.1% of respondents selecting the correct option of “lowering blood pressure to below 140/90 mmHg” (K8). Similarly, 
the understanding of lifestyle recommendations was not comprehensive, as only 34.9% correctly identified “intense 
physical activity” as an inappropriate change for hypertensive patients (K9). Furthermore, awareness of basic principles 
for antihypertensive drug use in older adults was moderate, with 65.2% correctly identifying that a “rapid” approach 
should be avoided (K10) (Table S1).

Regarding the attitudinal dimension, participants displayed overwhelmingly positive and well-informed beliefs about 
antihypertensive therapy. Specifically, a vast majority (n=513) recognized that hypertension is a dangerous but manage
able disease (A1). This understanding was complemented by a strong belief in the necessity of lifelong treatment, with 
427 participants agreeing that medication must be taken consistently for life (A4). Furthermore, confidence in the 
prescribed therapy was exceptionally high, as a combined 465 participants believed their current medication was 
effective in controlling their hypertension (A7). This proactive stance was further supported by the high willingness 
(n=445) to undergo regular follow-up and adjust their medication plan (A10) (Figure S1).

On the practice dimension, participants demonstrated largely positive behaviors, particularly in their commitment to 
medication adherence and following professional medical advice. Specifically, a combined majority of 74.5% reported 
that they “Always” (n=211) or “Often” (n=207) follow their doctor’s medication advice and instructions (P9). 
Furthermore, a high degree of understanding regarding the chronic nature of the condition was evident, as 68.9% 
(n=357) stated they “Never” stop taking medication even when they feel their blood pressure is under control (P6). This 
strong adherence was reinforced by the fact that the majority (n=308) reported “Never” having reduced the dosage or 
stopped medication without informing their doctor (P4) (Figure S2).

Table 1 (Continued). 

Variable n (%) Knowledge Attitude Practice

Median (IQR) P Median (IQR) P Median (IQR) P

Different hypertension medications used 0.038 <0.001 <0.001

Have hypertension but no medication 1 (0.2) 19 (19,19) 15 (15,15) 28 (28,28)
1 type 162 (28.9) 24 (22,26) 22 (18,23) 31 (26,36)

2 types 193 (34.4) 24 (22,26) 23 (19,24) 34 (28,37)

3 types or more 205 (36.5) 24 (22,26) 23 (20,24) 36 (28,38)
Types of antihypertensive therapy <0.001 0.007 <0.001

Have hypertension but no medication 1 (0.2) 19 (19,19) 15 (15,15) 28 (28,28)

1 type 258 (46.0) 24 (22,26) 23 (19,24) 34 (28,37)
2 types 246 (43.9) 24 (22,26) 23 (19,24) 34 (29,37)

3 types or more 56 (10.0) 22 (21,24) 19.5 (17,23) 26 (24,29)

Received medication education <0.001 <0.001 <0.001
Yes 427 (76.1) 25 (23,26) 23 (21,24) 36 (30,38)

No 134 (23.9) 22 (21,24) 19 (17,22) 27.5 (25,31)

Have a family doctor <0.001 <0.001 <0.001
Yes 450 (80.2) 24.5 (23,26) 23 (20,24) 35 (30,37)

No 111 (19.8) 22 (20,24) 19 (16,22) 26 (24,29)

Comorbidities n (%)

None 233 (41.5)

Cerebrovascular disease 152 (27.1)
Heart disease 182 (32.4)

Diabetes 182 (32.4)

Kidney disease 40 (7.1)
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Correlations
Table 2 shows that the knowledge scores were correlated to the attitude (r=0.544, P<0.001) and practice (r=0.624, 
P<0.001) scores, while the attitude scores were correlated to the practice scores (r=0.643, P<0.001).

Multivariable Analysis
Marital status other than married (OR=0.564, 95% CI: 0.343–0.925, P=0.023), rural area (OR=0.290, 95% CI: 0.111–0.757, 
P=0.011), other insurance (OR=0.558, 95% CI: 0.322–0.969, P=0.038), farmers (OR=0.244, 95% CI: 0.095–0.629, P=0.004), 
workers (OR=0.442, 95% CI: 0.238–0.821, P=0.010), higher income (OR=1.744, 95% CI: 1.111–2.736, P=0.016), anti
hypertensive medications for >11 years (OR=1.899, 95% CI: 1.142–3.159, P=0.013), and no medication education 
(OR=0.505, 95% CI: 0.303–0.843, P=0.009) were independently associated with the knowledge scores (Table S2).

High school education (OR=3.067, 95% CI: 1.641–5.730, P<0.001), other medical insurance (OR=0.320, 95% CI: 
0.161–0.635, P=0.001), higher income (OR=2.034, 95% CI: 1.221–3.388, P=0.006), hypertension for >11 years 
(OR=3.983, 95% CI: 2.217–7.154, P<0.001), no medication education (OR=0.412, 95% CI: 0.229–0.742, P=0.003), 
and knowledge score >24 (OR=2.450, 95% CI: 1.445–4.156, P=0.001) were independently associated with the attitude 
scores (Table S3).

Marital status other than married (OR=0.447, 95% CI: 0.227–0.881, P=0.020), other medical insurance (OR=0.351, 
95% CI: 0.143–0.861, P=0.022), workers (OR=0.217, 95% CI: 0.080–0.592, P=0.003), higher income (OR=2.317, 95% 
CI: 1.256–4.271, P=0.007), antihypertensive medication for 6–10 years (OR=0.288, 95% CI: 0.126–0.657, P=0.003), one 
current antihypertensive medication (OR=5.512, 95% CI: 1.694–17.939, P=0.005), two current antihypertensive medica
tions (OR=3.947, 95% CI: 1.216–12.816, P=0.022), no family doctor (OR=0.257, 95% CI: 0.107–0.616, P=0.002), 
knowledge score >24 (OR=2.878, 95% CI: 1.546–5.359, P=0.001), and attitude score >23 (OR=5.945, 95% CI: 3.182– 
11.108, P<0.001) were independently associated with the practice scores (Table S4).

Structural Equation Modeling
The model (Figure 1) showed a root mean square error of approximation (RMSEA) of <0.001 (<0.080 is good), 
a standardized root mean square residual (SRMR) of <0.001 (<0.080 is good), a Tucker-Lewis index (TLI) of >0.999 

Table 2 Correlation Analysis

Knowledge Attitude Practice

Knowledge 1.000
Attitude 0.544 (P<0.001) 1.000

Practice 0.624 (P<0.001) 0.643 (P<0.001) 1.000

Knowledge
1

8

Attitude
2.1

e1 .75

Practice
.21

e2 .5

.5
.33

.48

Figure 1 Structural equation modeling.
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(>0.800 is good), and a comparative factor index (CFI) of >0.999 (>0.800 is good). Knowledge directly influenced 
attitude (β=0.497, P<0.001) and practice (β=0.331, P<0.001). Attitude directly influenced practice (β=0.484, P<0.001). 
Knowledge also indirectly influenced practice through its effect on attitudes (β=0.241, P<0.001) (Table 3).

Discussion
This cross-sectional study indicated that these older hypertensive patients exhibited generally positive attitudes and practices 
towards antihypertensive therapy, but possessed moderate knowledge levels. This suggests that while patients are generally 
willing and report adherence to medication regimens, gaps in their understanding may still exist. The study identified specific 
knowledge points that could be improved. Improving knowledge should also improve attitude and practice. A notable 
contribution of this study is that it examined medication-related KAP specifically among older Chinese patients with 
hypertension, a population less frequently investigated than general adult hypertensive populations. In addition, SEM was 
used to empirically test the hypothesized KAP pathway, providing quantitative support for the sequence in which knowledge 
influences attitudes and, directly and indirectly, practice. Although these findings are largely confirmatory, they extend the 
literature by contextualizing the KAP framework within antihypertensive therapy in older adults.

Previous studies reported that hypertensive patients had a relatively moderate to good KAP toward their disease,10–13 but 
these studies did not specifically examine the KAP toward antihypertensives. The present study showed relatively moderate 
knowledge but positive attitudes and proactive practices toward antihypertensive therapy among older adults. It is supported 
by Shrestha et al,14,15 who also showed moderate KAP toward antihypertensives among Nepalese with hypertension.

A core finding of this study is the strong positive correlation between the three dimensions of knowledge, attitude, 
and practice, which provides empirical support for the KAP theoretical model in the study population.18,20 It was further 
reinforced by the multivariate regression analysis, which showed that knowledge was an independent predictor of better 
attitudes and practices, and that positive attitudes were also strongly predictive of better practice. This sequence 
relationship (knowledge supports attitudes, attitudes drive practice) is crucial since it matches the KAP theoretical 
framework and suggests the validity of the constructs. Indeed, according to the KAP theory, knowledge is the basis for 
practice, and attitude is the driving force.18,20 It also directly responds to the study’s objectives and shows that the 
moderate level of knowledge observed in the study is not an isolated problem but a fundamental barrier to reaching ideal 
attitudes and practices. Therefore, the findings strongly suggest that knowledge enhancement, especially through targeted 
educational interventions, is not only necessary but also highly likely to have a cascading effect to improve patient 
attitudes and subsequent medication adherence. Although the present study did not directly measure where patients 
obtained their information, it is plausible that their knowledge of hypertension and antihypertensive therapy was shaped 
by routine physician consultations, pharmacist counseling, family doctor services, and community health education 
activities. Given that both prior medication education and having a family doctor were associated with higher KAP 
scores in this study, these channels likely play an important role in disseminating treatment-related information and could 
be leveraged to deliver more structured, patient-centered education on hypertension. Nevertheless, the results suggest that 
the points to be improved would include the goal of treating older adults with hypertension, the principles of 
antihypertensive drugs, the risk factors for hypertension, the classification of hypertension, the beneficial lifestyle 
changes, and the common side effects of antihypertensive drugs. Of note, a study revealed that community pharmacists 
had a poor KAP toward the education of patients with hypertension.21 Since community healthcare providers, including 
pharmacists, play an important role in patient education, continuing education activities should also target them. Future 

Table 3 SEM Analysis

Model Paths Total Effects Direct Effect Indirect Effect

β (95% CI) P β (95% CI) P β (95% CI) P

Knowledge → Attitude 0.497 (0.439, 0.556) <0.001 0.497 (0.439, 0.556) <0.001

Knowledge → Practice 0.572 (0.521, 0.623) <0.001 0.331 (0.267, 0.395) <0.001 0.241 (0.198, 0.283) <0.001
Attitude → Practice 0.484 (0.422, 0.546) <0.001 0.484 (0.422, 0.546) <0.001

Abbreviation: CI, confidence interval.
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research should explicitly investigate the main sources and perceived credibility of hypertension-related information 
among older adults, including clinicians, pharmacists, media, and digital platforms. Such data would inform the design of 
targeted educational interventions that build on the most influential information channels to improve patients’ knowledge 
and, consequently, their attitudes and practices.

The study generally showed that a higher socioeconomic status (ie, higher education, higher income, cadres, living in 
urban areas, and having urban employee medical insurance) was associated with higher KAP dimension scores. It is 
supported by Svendsen et al,22 who showed that a higher socioeconomic status was associated with higher health literacy. 
Being married was also associated with a higher KAP, probably because spouses care for each other and share 
knowledge. Not having received medication education was also associated with lower KAP scores, which was expected. 
Therefore, this study suggests that older adults with hypertension and a lower socioeconomic status, who are not married, 
and who did not receive medication education should be targeted first by educational interventions.

From a clinical and public health perspective, the findings suggest that apparently favorable attitudes and self- 
reported practices may coexist with only moderate medication knowledge. The identification of specific knowledge 
deficiencies, particularly regarding treatment goals for older adults and principles of antihypertensive drug use, offers 
practical targets for patient education. Furthermore, the associations observed for lower socioeconomic status, lack of 
medication education, and absence of family doctor support may help clinicians and policymakers identify subgroups 
requiring more intensive support.

This study had limitations. Because of the cross-sectional design, the findings should be interpreted as descriptive and 
hypothesis-generating rather than causal. Therefore, while the results support the rationale for targeted educational 
strategies, interventional and longitudinal studies are needed before firm conclusions can be drawn regarding effects on 
clinical practice or outcomes. The participants were enrolled through convenience sampling, possibly introducing 
a selection bias. Especially, a core limitation is that the data were collected online through WeChat, likely over- 
representing affluent, educated, and digitally literate individuals. This method systematically excluded more vulnerable 
populations (eg, rural, lower socioeconomic status) who probably exhibit lower knowledge scores. Consequently, the 
reported “positive” attitudes and practices are likely an overestimation of the true situation in the general population of 
older adults. Future studies should also include the possibility of completing a paper questionnaire to cover a broader 
range of participants. The participants were also from a single geographical area, limiting generalizability. The 
questionnaire was designed by local investigators, limiting generalizability and exportability. The exploratory factor 
analysis suggested the presence of crossloading, but it is a common phenomenon in KAP surveys since knowledge, 
attitudes, and practices are not polarly independent in reality but closely interwoven. The use of an online questionnaire 
probably introduced a selection bias based on digital literacy and confidence in the use of digital tools. Finally, all KAP 
studies are susceptible to the social desirability bias, ie, the participants could answer what they know they should do or 
think instead of what they are really doing/thinking.23,24

Conclusions
This study showed that older Chinese patients with hypertension generally reported positive attitudes and practices 
regarding antihypertensive therapy, despite only moderate knowledge. SEM findings supported the expected KAP 
pathway, suggesting that knowledge may influence practice both directly and indirectly through attitudes. The identified 
knowledge gaps and vulnerable subgroups provide practical direction for future educational interventions, although these 
findings should be regarded as descriptive and hypothesis-generating because of the cross-sectional study design. Future 
research should focus on designing and evaluating such interventions, especially for at-risk groups, to improve medica
tion knowledge, subsequently enhance attitudes and practices, and ultimately contribute to better clinical outcomes and 
quality of life for this vulnerable population.

Data Sharing Statement
All data generated or analyzed during this study are included in this article.
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