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Purpose: To investigate the knowledge, attitudes, and practices (KAP) of hypertensive patients with aortic dissection (AD) and aortic
aneurysm regarding AD and its prevention.

Patients and Methods: This cross-sectional study was conducted at Henan Chest Hospital between September 15, 2023, and
December 15, 2023. Patients with hypertension and either Stanford type A or B AD, ascending aortic aneurysm, or abdominal aortic
aneurysm were invited to participate.

Results: A total of 619 participants were included, of whom 521 (84.17%) were male. Their knowledge, attitude, and practice scores
were 4.12+1.25 (range: 0-22), 35.41+3.92 (range: 10-50), and 28.07+£2.96 (range: 8—40), respectively. Mediation analysis revealed
that knowledge directly influenced attitudes (f = 0.338, P = 0.010), and attitudes directly influenced practices (f = 0.458, P = 0.005).
Moreover, knowledge had an indirect effect on practices through attitudes (B = 0.155, P = 0.006). In the subgroup of patients with
confirmed aortic dissection (n = 605), the mediation pattern was replicated.

Conclusion: Hypertensive patients with AD and aortic aneurysm demonstrated markedly insufficient disease-related knowledge
alongside relatively favorable attitudes and moderately engaged self-reported practices toward AD prevention. This imbalance
suggests that certain preventive behaviors may occur despite limited disease-specific understanding, indicating a possible separation
between knowledge and action. However, given the cross-sectional and self-reported nature of the data, the findings should be
interpreted as descriptive patterns rather than evidence of causal relationships or intervention effectiveness.

Keywords: knowledge, attitudes, practices, hypertension, aortic dissection, cross-sectional study

Introduction

The escalating prevalence of hypertension poses a significant global health challenge, particularly due to its association
with various cardiovascular diseases (CVDs). Hypertension, which becomes more prevalent with advancing age, affects
approximately 70% of individuals aged 70 and above worldwide.' It stands as the primary contributor to CVDs globally,
accounting for at least 22.3% of such conditions.” Hypertension is a leading modifiable risk factor for cardiovascular
morbidity and mortality worldwide. Aortic dissection (AD) is one of the most severe complications of hypertension. AD
occurs when there is a tear in the inner layer of the aorta or bleeding within the aortic wall, resulting in the separation of
the layers of the aortic wall.® This condition carries high mortality rates without prompt treatment, particularly Type
A AD, which can have a 30-day mortality rate as high as 90% if left untreated.* The incidence of AD has increased
parallel to the rising prevalence of arterial hypertension in the population.” Hypertension, along with other conditions like
connective tissue disorders, cystic medial disease of the aorta, and atherosclerosis, significantly weakens the aortic wall,
increasing the risk of AD.® Notably, nearly 80% of patients who experience AD have a history of hypertension.’

https://doi.org/10.2147/IJGM.S609862 International Journal of General Medicine 2026:19 609862 |
Received: 17 March 2026 © 2026 Thang et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.
Accepted: 8 June 2026 AT php and incorporate the Creative Commons Attribution — Non Commercial (unported, v4.0) License (http:/creati .org/licenses/by-nc/4.0/). By accessing the

Published: 22 June 2026 work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/4.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Zhang et al

Aortic aneurysm, another severe complication of hypertension, is characterized by a localized dilation of the aorta
that exceeds 1.5 times its normal diameter. It is typically classified by location, including thoracic and abdominal aortic
aneurysms, with the latter being more prevalent. Aneurysms often progress asymptomatically and may remain undetected
until rupture, which is associated with a high fatality rate of up to 90% in cases of abdominal aortic aneurysm rupture.®
Risk factors include hypertension, smoking, male sex, family history, and age over 65 years. Effective prevention
involves blood pressure control, smoking cessation, and regular imaging surveillance for early detection. Although less
acute than AD, aneurysm carries substantial long-term risks and healthcare burdens, emphasizing the need for increased
knowledge and preventive behaviors among at-risk populations.” Both AD and aortic aneurysm are severe complications
of hypertension, sharing overlapping risk factors such as poor blood pressure control, smoking, and genetic predisposi-
tion. While AD presents acutely, aneurysms often progress silently and can rupture without warning, carrying high
mortality rates. Therefore, it is essential to assess patient understanding and behaviors toward both conditions to inform
preventive strategies.

Despite the growing prevalence of hypertension, the rate of adequately controlled hypertension remains disappoint-
ingly low, failing to meet expectations.'® This disparity highlights the pressing need for intensified efforts in managing
and preventing hypertension, particularly considering its critical role in the development of life-threatening conditions
such as AD. However, while there is extensive research on Knowledge-Attitude-Practice (KAP) related to hypertension
itself, there is a notable lack of studies exploring the knowledge, attitudes, and practices of hypertensive patients
towards AD and its prevention.'""'? The KAP model plays a crucial role in influencing human health behaviors and is
essential for understanding and improving health literacy.'* According to this model, knowledge has a positive impact on
attitudes, which, in turn, influence behaviors and practices.'* A previous KAP study on cardiovascular diseases also
suggested that assessing knowledge, attitudes, and practices is useful for identifying awareness gaps and informing
targeted preventive education.'> Implementing the KAP questionnaire in the healthcare field allows for a thorough
assessment of the knowledge, attitudes, and practices of the target population, as well as evaluating the demand for and
acceptance of relevant information.'® This approach is vital for tailoring health education programs to meet the specific
needs of different populations. Most existing KAP studies have focused on general hypertension management rather than
severe and potentially fatal hypertension-related complications such as aortic dissection and aortic aneurysm. Therefore,
the applicability of the KAP framework in patients who have already experienced acute or life-threatening aortic diseases
remains insufficiently examined. Furthermore, a critical appraisal of the current literature via PubMed reveals that
existing KAP studies often rely on descriptive correlations without exploring the underlying mechanistic pathways, such
as the mediating role of attitudes,'” and frequently utilize non-standardized instruments that limit cross-study
comparability.'® In addition, many previous KAP studies have been cross-sectional in design, limiting their ability to
clarify whether knowledge is translated into preventive behaviors through attitudes. Accordingly, limited empirical
evidence is available regarding disease-specific KAP and the relationships among knowledge, attitudes, and practices
in hypertensive patients with AD or aortic aneurysm. Therefore, this study aimed to investigate the KAP of hypertensive
patients with AD and aortic aneurysm regarding these conditions and their prevention, and to examine the relationships

among knowledge, attitudes, and practices.'’

Materials and Methods

Study Design and Participants

This cross-sectional study took place at Henan Chest Hospital from September 15, 2023, to December 15, 2023. The
study received approval from the Ethics Committee of Henan Chest Hospital (Approval number: #2023 08-16), and
informed consent was obtained from all participants.

Patients with hypertension and Stanford A or B type AD, ascending aortic aneurysm, or abdominal aortic aneurysm,
were invited to complete the study. These conditions were included because they are severe aortic diseases closely related
to hypertension and require long-term prevention, blood pressure control, and follow-up management. Exclusion
criteria: 1) Patients with a history of neurological damage such as stroke, cerebral hemorrhage, epilepsy, or other
neurological impairments; 2) Patients displaying preoperative symptoms of coma or consciousness disorders; 3)
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Patients who declined to participate; 4) Patients with a history of substance abuse or prolonged use of psychotropic drugs,
and those with recent significant surgical history.

Questionnaire

The questionnaire was newly developed by the research team specifically for this study, rather than adapted from an
existing validated instrument. It was developed with input from three subject matter experts, including two specialists in
cardiovascular surgery and one specialist in cardiovascular internal medicine. Content validity was assessed qualitatively
through expert review, during which the experts evaluated whether the items were relevant, clear, and appropriate for
assessing knowledge, attitudes, and practices related to aortic dissection prevention among hypertensive patients. After
receiving feedback from these experts, a preliminary test was conducted with a group of 43 participants, resulting in
a reliability Cronbach’s alpha of 0.832.

The final version of the questionnaire consists of four distinct sections: basic information, knowledge, attitudes, and
practices. The basic information section comprises 16 items, while the knowledge section includes 11 items, the attitude
section has 10 items, and the practices section contains § items (Supplement file). During the statistical analysis, scores
were assigned based on the response options for each item. For example, in the knowledge section, scores of 2, 1, and 0
were given for complete understanding, partial understanding, and lack of understanding, respectively, with a score range
from 0 to 22 points. The attitude section used a five-point Likert scale, ranging from highly positive (5 points) to highly
negative (1 point), resulting in a score range of 10 to 50 points. The practices section also utilized a five-point Likert
scale, ranging from highly consistent/always (5 points) to highly inconsistent/never (1 point), with a score range of 8 to
40 points. Scores exceeding 70% of the maximum score in each section were considered to reflect satisfactory knowl-
edge, positive attitudes, and proactive practices, consistent with previous KAP research using a 70% cutoff.?’

Questionnaire Distribution and Quality Control

The questionnaire was uploaded to the Wenjuanxing platform, and an electronic questionnaire link was generated.
A convenience sampling method was employed to select hypertensive patients with AD or aortic aneurysm who received
treatment at Henan Chest Hospital between June 2021 and December 2023. Eligible participants were approached by
healthcare professionals during hospitalization, follow-up visits, or via telephone using the contact information provided
during their hospital stay. The distribution of the questionnaires to participants was guided by healthcare professionals.
Participants had the option to complete the questionnaire by scanning a QR code on their smartphones during
hospitalization or follow-up visits. Alternatively, they could choose to complete the questionnaire via phone interviews
using the contact information provided during hospitalization. The KAP assessment was conducted after diagnosis. For
patients with acute aortic dissection, the questionnaire was administered after hospitalization rather than before disease
onset or before diagnosis. To ensure consistency between the two data collection methods, the same questionnaire items,
response options, and standardized instructions were used for both QR-code self-completion and telephone interviews.
Healthcare professionals involved in data collection were instructed not to interpret or explain items beyond the
standardized wording, so as to minimize interviewer-related variation. Once all data were collected, the questionnaires
were checked for quality by a member of the research team. The questionnaires with obvious logical errors or a pattern of

choosing the same options were considered invalid.

Sample Size Calculation
The required sample size was estimated using Cochran’s formula for cross-sectional studies ny = (Z* x p x (1 - p)) /

221,22
e,

where Z is the standard normal variate at a 95% confidence level (1.96), p is the estimated proportion of the
population with adequate knowledge (assumed to be 50% in the absence of prior data), and e is the margin of error (set at
5%). This yielded a minimum sample size of 384 participants. Allowing for a 10% attrition rate, the target sample size
was set at 480. Ultimately, 619 participants were included, exceeding the calculated requirement and ensuring sufficient

statistical power and reliability of the results.
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Statistical Analysis

Data analysis was performed using Stata 14.0 (Stata Corporation, College Station, TX, USA). Prior to statistical analysis,
data were screened for invalid responses and assessed for distributional assumptions. Normality of continuous variables
was evaluated using the Kolmogorov—Smirnov test, and homogeneity of variance was assessed before conducting
parametric analyses. Continuous variables were presented as mean and standard deviation (SD). If the data followed
a normal distribution, a 7-test was utilized for group comparisons. In cases where normal distribution was not observed,
the Wilcoxon Mann—Whitney test was employed to compare two groups. For three or more groups with continuous
variables displaying normal distribution and homogeneity of variance, analysis of variance (ANOVA) was used.
Alternatively, the Kruskal-Wallis analysis of variance was applied when normal distribution was not met. Categorical
variables were presented as frequencies and percentages. Mediation analysis was conducted to explore both direct and
indirect effects among the variables: knowledge (K), attitudes (A), and practices (P). The model structure was based on
the hypothesized KAP framework, with standardized path coefficients reported. Indirect effects were evaluated using
a bias-corrected bootstrap procedure with 1000 resamples. Statistical significance of mediation effects was determined
using the 95% bootstrap confidence intervals. Subgroup analysis was performed among participants who reported
a confirmed diagnosis of aortic dissection. Within this subgroup, KAP scores were compared across demographic and
clinical characteristics using the same statistical tests described above. In addition, mediation analysis based on the KAP
framework was repeated in this subgroup to examine whether the relationships among knowledge, attitudes, and practices
were consistent with those observed in the overall sample. In this study, statistical significance was determined by a two-
sided p-value <0.05.

Results

Basic Characteristics

Initially, the total sample consisted of 628 cases. During data cleaning, 9 cases containing invalid responses were
excluded. These invalid responses included selections that did not correspond to the predefined response categories for
demographic variables (eg, non-existent response options for gender, marital status, or place of residence). Consequently,
a final valid sample of 619 cases was retained for analysis, yielding a validity rate of 98.57%. Among the respondents,
336 (54.28%) participants were aged 46—65 years, and 521 (84.17%) were male. The knowledge, attitude, and practice
scores were 4.12+1.25 (range: 0-22), 35.41£3.92 (range: 10-50), and 28.0742.96 (range: 8—40), respectively (Table 1).

Table | Basic Characteristics of All Participants

N (%) Knowledge Score Attitude Score Practice Score
MeantSD | P MeantSD | P MeantSD | P

Total n=619 4.12+1.25 35.41£3.92 28.07+2.96

Age, years 54.67+13.15 <0.001 <0.001 <0.001

18-35 58 (9.37) 5.13£1.76 38.44+3.93 29.63£2.91

36-45 86 (13.89) 4.30%1.13 37.11+3.44 29.54+2.54

46-65 336 (54.28) 4.09+1.01 35.53+3.44 28.21+2.74

Over 65 139 (22.46) 3.63£1.28 32.77+3.69 26.15%2.71

Gender 0.206 0.681 0.282

Male 521 (84.17) 4.15%1.26 35.45+3.92 28.12+2.97

Female 98 (15.83) 391111 35.15+3.92 27.77£2.86

Marital status 0.001 0.038 0.035

Unmarried/divorced/ widowed 72 (11.63) 3.68+1.09 34.26+4.37 27.34+2.86

Married 547 (88.37) 4.17+1.25 35.55+3.83 28.16+2.96
(Continued)
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Table | (Continued).

N (%) Knowledge Score Attitude Score Practice Score
MeantSD | P MeantSD | P MeantSD | P

Residence <0.001 <0.001 0.020

Rural 419 (67.69) 3.93£1.09 35.01+3.84 27.84+2.85

Urban 163 (26.33) 4.60x1.50 36.48+3.89 28.65+3.10

Suburban 37 (5.98) 4.05+1.05 35.16+4.13 28.08+3.23

Education <0.001 <0.001 0.001

Primary school and below 304 (49.11) 3.811.12 34.74+3.88 27.66%2.94

Junior high school 186 (30.05) 4.17£0.91 35.65+3.56 28.45+2.65

High school/technical school 65 (10.5) 4.46x|.21 36.87+3.93 29.10£3.26

College/undergraduate and above 64 (10.34) 5.04+1.93 36.35+4.43 27.85%3.22

Employment status 0.027 <0.001 <0.001

Employed with a fixed job 153 (24.72) 4.39x1.56 37.03+4.01 28.91+2.85

Unemployed or without a fixed job 466 (75.28) 4.02x1.10 34.87+3.74 27.79+2.94

Average monthly per capita income in <0.001 <0.001 0.001

your family in the past year, yuan

<5000 240 (38.77) 3.83£1.09 34.45+3.84 27.59+2.93

5001-10,000 229 (37) 4.18x1.07 35.47+3.71 28.09+2.96

>10,000 150 (24.23) 4.46x1.58 36.83+3.93 28.80+2.86

Type of medical insurance 0.351 0.111 0.023

Only social medical insurance (eg, employee 607 (98.06) 4.08%1.13 35.36+3.89 28.04+2.95

medical insurance, “New Rural Cooperative

Medical Insurance”, “Urban Residents Basic

Medical Insurance”, etc.)

Both social medical insurance and commercial 12 (1.94) 5.58+3.77 37.75+4.73 29.66+2.77

medical insurance

Smoking 0.021 0.269 0.714

Never smoked 262 (42.33) 4.14x1.45 35.35+4.37 28.01+3.05

Former smoker, currently quit 95 (15.35) 3.85%1.15 34.94+3.68 27.88+3.30

Currently smoking 262 (42.33) 4.18+1.02 35.62+3.49 28.19+2.72

Alcohol consumption 0.651 0.196 0.101

Almost never 236 (38.13) 4.07+1.24 35.14+3.84 27.94+2.83

Occasionally 288 (46.53) 4.13+1.27 35.60+4.11 28.27+3.05

Frequently 69 (11.15) 4.26x1.09 35.91+3.42 28.17+2.94

Every day 26 (4.2) 3.92£1.29 34.30+3.51 26.69+2.76

Usual sleep quality <0.001 <0.001 <0.001

Very good 45 (7.27) 4.71x1.50 38.4+4.29 29.6+3.51

Quite good 181 (29.24) 4.27%1.36 36.79+3.57 29.17£2.81

Average 261 (42.16) 4.09x+1.07 35.11+3.48 27.78+2.69

Quite poor 119 (19.22) 3.78%1.19 33.43+3.54 26.78+2.62

Very poor 13 (2.1) 3.15+0.89 29.76+2.89 25.00+2.85

Duration of hypertension 0.022 0.924 0.126

<6 months 235 (37.96) 4.32+1.31 35.54+3.80 28.21%2.75

26 months, less than one year 10 (1.62) 3.8+1.22 35.3+4.08 29.70+3.56

2| year, less than two years 14 (2.26) 3.85+0.66 34.64+3.22 28.85+2.62

22 years, less than three years 27 (4.36) 4.37+1.44 35.74+5.05 28.74+3.13

23 years 333 (53.8) 3.96%1.17 35.31+3.93 27.83+3.06

Family history of hypertension 0.8I1 0.839 0.882

Yes 46 (7.43) 4.04x1.34 35.47+4.87 28.17£2.93

No 573 (92.57) 4.12+1.23 35.40+3.83 28.06+2.96
(Continued)
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Table | (Continued).

N (%) Knowledge Score Attitude Score Practice Score
MeantSD | P MeantSD | P MeantSD | P
Family history of aortic dissection 0.971 0.585 0.8I1
Yes Il (1.78) 4.13x1.24 35.42+3.89 28.10+2.94
No 608 (98.22) 3.35£1.08 34.50+5.09 26.64+3.54

Distribution of Knowledge, Attitudes, and Practices

The distribution of knowledge dimensions indicated that even after surgery and recovery, complications such as new
dissections, organ ischemia, aneurysm formation, or rupture may occur (K11) with 86.59%. Conversely, the two
questions with the highest proportion of respondents choosing the “Heard of it but not familiar or have little under-
standing” option were “Hypertensive patients need to undergo long-term antihypertensive treatment and maintain blood
pressure below the target level (140/90 mmHg), which is an important measure to prevent AD (K4)” with 58.64%, and
“Besides hypertension, other risk factors for AD include smoking, atherosclerosis, and family inheritance” (K3) with
54.6% (Table 2).

Patients’ attitudes towards questions related to AD exhibited variation, with 38.45% agreeing that AD is a very
dangerous disease and that hypertensive patients should take active measures to prevent it, while 42.81% were neutral on
this point (A1). Additionally, 45.72% recognized the importance of maintaining a good, positive mindset in controlling
blood pressure and preventing AD (A7). Conversely, 46.2% disagreed that the effectiveness of measures to prevent AD
was uncertain (A3), and 47.17% strongly disagreed with the statement “Taking medication for hypertension every day is
troublesome, and it creates an economic burden for the family, so I am unwilling to undergo drug treatment” (AS5)
(Table 3).

The distribution of responses on the practice dimension revealed that, regarding quitting smoking or avoiding
exposure to second-hand smoke (P3), 30.53% were more aware, 25.69% were less aware, and 29.56% were not
concerned. It is also notable that patients did not frequently measure their blood pressure (P6), with 35.06% doing so
sometimes and even 23.26% never (Table 4).

Mediation Analysis

Mediation analysis demonstrated that knowledge directly influenced attitudes (B = 0.338, P = 0.010). Attitudes also
had direct effects on practices (B = 0.458, P = 0.005, respectively). Morecover, knowledge had an indirect effect on
practices through attitudes (f = 0.155, P = 0.006) (Table 5 and Figure S1). The mediation model was saturated (just-
identified) with degrees of freedom equal to zero (DF = 0). In such models, the chi-square statistic is necessarily
zero, and global fit indices, including the Comparative Fit Index (CFI), the Tucker—Lewis Index (TLI), and the Root
Mean Square Error of Approximation (RMSEA), are mathematically constrained (eg, CFI = 1, TLI = 1, RMSEA
= 0). Therefore, these indices do not provide evaluative information regarding model fit, and interpretation should
instead rely on the significance and magnitude of the estimated path coefficients rather than global model fit
statistics. This should be distinguished from latent-variable SEM, in which such ideal fit indices are generally not
expected.

Subgroup Analysis

Subgroup analysis was conducted among participants who reported a confirmed diagnosis of AD (n = 605). The mean
knowledge, attitude, and practice scores were 4.13 + 1.24, 35.43 + 3.89, and 28.11 + 2.94, respectively (Supplementary
Table 1). Significant differences in KAP scores were observed across age groups, with younger participants demonstrat-
ing higher knowledge, more positive attitudes, and better practices than older participants (all P < 0.001). Education
level, employment status, residence, monthly household income, and sleep quality were also associated with significant
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variations in KAP scores (all P < 0.05). In contrast, gender, smoking status, alcohol consumption, family history of
hypertension, and family history of aortic dissection were not significantly associated with KAP scores in this subgroup
(Supplementary Table 1).

Path analysis indicated that knowledge had a significant direct effect on attitudes (B = 0.328, P < 0.001), while
attitudes exerted a strong direct effect on practices (f = 0.451, P < 0.001). Knowledge did not show a significant direct
effect on practices (B = 0.038, P = 0.323), but had a significant indirect effect on practices through attitudes ( = 0.148,
P < 0.001), indicating a full mediation effect (Supplementary Table 2 and Supplementary Figure 2).

Discussion

Knowledge—Attitude—Practice Discordance in Hypertensive Patients

The findings indicate a marked discordance in the KAP pattern among hypertensive patients with AD, characterized by
extremely low knowledge scores (mean 4.12 out of 22, representing less than 20% of the maximum score) alongside
comparatively higher attitude and practice scores. This striking contrast represents one of the central observations of the
present study. Beyond potential measurement-related factors such as social desirability bias or interviewer effects, this
pattern may also reflect a phenomenon of “knowledge—behavior separation”. In clinical settings, patients may adhere to
prescribed treatments or lifestyle recommendations primarily due to strong medical advice, routine follow-up require-
ments, or perceived authority of healthcare providers, without fully understanding the underlying disease mechanisms or
preventive rationale. For example, antihypertensive medication adherence may occur as a passive response to physician
instruction rather than as a knowledge-driven preventive behavior. Because the KAP assessment was conducted after
diagnosis, the findings may reflect post-diagnosis understanding rather than baseline knowledge before disease onset.
This also raises the possibility of reverse causality, as disease experience, treatment, hospitalization, and repeated
interactions with healthcare providers may have shaped patients’ knowledge, attitudes, and practices after diagnosis.
Such partial or externally motivated compliance could result in relatively favorable self-reported practices despite limited
disease-specific knowledge. This dissociation between understanding and action has important clinical implications, as
behaviors not grounded in comprehension may be less sustainable and more vulnerable to discontinuation when super-
vision decreases.

The main findings of our study underscore a significant gap in understanding AD and its prevention among
hypertensive patients with AD. It is also noteworthy that a considerable proportion of participants expressed neutral
attitudes toward certain attitude items, particularly regarding the perceived severity of AD and the necessity of preventive
measures. A neutral response may reflect uncertainty, limited confidence in personal understanding, or ambivalence
toward disease-related information rather than firm disagreement. This pattern further suggests that although overtly
negative attitudes were not dominant, a substantial proportion of patients may lack strong conviction or clarity
regarding AD prevention, which could influence the consistency of preventive behaviors. Despite showing positive
attitudes and proactive practices towards managing AD, there is a notable lack of knowledge. Consistent with our results,
a study noted a limited knowledge of risk factors beyond hypertension and inadequate knowledge of preventive measures
among hypertensive patients.”> Although aortic aneurysm differs in clinical presentation from AD, it also represents
a life-threatening complication of hypertension, especially when rupture occurs. The low knowledge scores observed in
our study may also reflect inadequate knowledge of ancurysm-related risks and the importance of imaging surveillance,
blood pressure control, and smoking cessation in preventing aneurysm expansion or rupture. Therefore, education on
both AD and aneurysm prevention should be integrated into patient care.

Sociodemographic Variations in KAP Profiles

Descriptive and subgroup analyses revealed notable variations in KAP scores across several demographic and socio-
economic characteristics. In particular, younger participants tended to demonstrate higher knowledge scores and more
favorable attitudes and practices compared with older individuals. Similar patterns were observed across levels of
education, employment status, residence, household income, and sleep quality. These findings highlight heterogeneity
in KAP profiles within the hypertensive population and suggest that differences in information exposure, health literacy,
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Table 2 Response Distribution for Knowledge Dimension

Items, n (%) Never Heard | Heard of It But Not Familiar | Quite Familiar
of/Not or Have Little or Very
Familiar Understanding Familiar

KI. Do you know what aortic dissection is? 570 (92.08) 48 (7.75) 1 (0.16)

(Explanation: Aortic dissection refers to the tearing of the inner layer of
the aorta, with blood flowing through the opening, causing separation of
the aortic intima and media.)

K2. Aortic dissection is a highly dangerous cardiovascular 392 (63.33) 227 (36.67) /
disease, and hypertension is one of the main risk factors for
aortic dissection.

K3. Besides hypertension, other risk factors for aortic 281 (45.4) 338 (54.6) /
dissection include smoking, atherosclerosis, and family
inheritance.

K4. Hypertensive patients need to undergo long-term 256 (41.36) 363 (58.64) /
antihypertensive treatment and maintain blood pressure
below the target level (140/90 mmHg), which is an important
measure to prevent aortic dissection.

KS5. In addition to controlling hypertension, prevention of 351 (56.7) 267 (43.13) 1 (0.16)
aortic dissection includes quitting smoking, engaging in regular
exercise, maintaining healthy dietary habits, and undergoing
regular check-ups.

Ké6. Hypertensive patients should pay attention to diet and 412 (66.56) 207 (33.44) /
weight control, avoiding a high-salt, high-fat, high-cholesterol

diet.

K7. Prevention of aortic dissection also involves avoiding 398 (64.3) 220 (35.54) I (0.16)

strenuous exercise or heavy physical labor to prevent
triggering the condition.

K8. Common symptoms of aortic dissection include chest pain, | 339 (54.77) 279 (45.07) I (0.16)
back pain, difficulty breathing, and loss of consciousness. The
severe pain experienced by hypertensive patients during an
onset may further elevate blood pressure.

K9. Various causes can lead to acute chest pain, including acute | 334 (53.96) 283 (45.72) 2 (0.32)
myocardial infarction, aortic dissection, acute pulmonary
embolism, tension pneumothorax, and other high-risk chest
pains. It also includes stable angina, gastroesophageal reflux
disease, intercostal neuralgia, neurogenic functional chest pain,
and other low to moderate risk chest pains.

K10. High-risk acute chest pain, if not promptly treated, can be | 401 (64.78) 217 (35.06) I (0.16)
life-threatening. Therefore, hypertensive patients or those
with heart disease, if suddenly experiencing chest tightness,
chest pain, difficulty breathing, etc., should immediately call
120 for medical attention.

KI1. Surgical and interventional treatment is the most 536 (86.59) 81 (13.09) 2 (0.32)
important treatment for aortic dissection. However, even after

surgery and recovery, complications such as new dissections,

organ ischemia, aneurysm formation, or rupture may occur.

and daily living conditions may contribute to observed variations, without implying independent effects or causal
relationships. The identification of lifestyle factors such as smoking status and sleep quality as correlates adds
a nuanced perspective to the interaction between lifestyle choices and health literacy. This complexity is not unique to
our findings; similar trends have been observed in other studies. For instance, a previous study found that poor sleep
quality was significantly linked to higher risks of cardiovascular diseases and hypertension, suggesting a direct influence
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Table 3 Response Distribution for Attitude Dimension

Items, n (%) Strongly Agree Neutral Disagree Strongly
Agree Disagree

Al. Aortic dissection is a highly dangerous disease, and 111 (17.93) | 238 (38.45) | 265 (42.81) | 5 (0.81) /

hypertensive patients should take active measures to prevent it.

A2. Hypertension and aortic dissection are genetic, and there’s | 2 (0.32) 112 (18.09) | 239 (38.61) | 222 (35.86) | 44 (7.11)

nothing | can do about it.

A3. | believe the effectiveness of preventive measures for aortic | 3 (0.48) 64 (10.34) 149 (24.07) | 286 (46.2) 117 (18.9)

dissection is uncertain and requires time and effort.

A4. Hypertensive medication needs to be taken for a lifetime, 12 (1.94) 26 (4.2) 137 (22.13) | 254 (41.03) | 190 (30.69)

and | worry about the side effects, so | do not want to undergo
drug treatment.

AS5. Taking medication for hypertension every day is 6 (0.97) 41 (6.62) 156 (25.2) 124 (20.03) | 292 (47.17)
troublesome, and it creates an economic burden for the family,
so | am unwilling to undergo drug treatment.

Ab. | believe the importance of controlling blood pressure in 75 (12.12) 273 (44.1) 245 (39.58) | 18 (2.91) 8 (1.29)
preventing aortic dissection is:
A7. | believe maintaining a good and positive mindset is 61 (9.85) 283 (45.72) | 184 (29.73) | 75 (12.12) 16 (2.58)
important for controlling blood pressure and preventing aortic
dissection.

A8. | believe quitting smoking and avoiding secondhand smoke | 81 (13.09) 137 (22.13) | 161 (26.01) | 202 (32.63) | 38 (6.14)
are important for controlling blood pressure and preventing
aortic dissection.

A9. | believe a low-salt, low-fat healthy diet is important for 95 (15.35) 153 (24.72) | 161 (26.01) | 148 (23.91) | 62 (10.02)
controlling blood pressure and preventing aortic dissection.
AI10. | believe moderate exercise is important for controlling 107 (17.29) | 221 (35.7) 146 (23.59) | 86 (13.89) 59 (9.53)
blood pressure and preventing aortic dissection.

on health outcomes.>* Similarly, the connection between smoking and cardiovascular health is well-documented, with
smoking cessation known to decrease the risk of developing aortic diseases.”> These similarities suggest that lifestyle-
related factors may be associated with health management and outcomes among hypertensive patients. These results echo
guidelines that emphasize the detrimental effects of poor lifestyle choices on health outcomes in hypertensive patients.*®
Such evidence underscores the critical need to address both informational gaps and lifestyle factors in comprehensive
interventions.

Mediating Role of Attitudes and Implications for Health Education
Additionally, our mediation analysis results highlighted the important mediating role of attitudes in translating knowledge
into practices. Importantly, this mediating structure was replicated in the aortic dissection subgroup, supporting the
internal consistency of the KAP framework within patients who had experienced the disease. Although knowledge
directly influenced attitudes but had no statistically significant direct effect on practices, attitudes showed a strong direct
effect on practices and also mediated the indirect effect of knowledge on practices. Accordingly, this pattern was
interpreted as full mediation rather than partial mediation. This finding suggests that merely improving patients’
knowledge about AD may not be sufficient to change their preventive behaviors. Attitudes may represent an important
component in understanding how knowledge relates to self-reported practices. This mediating mechanism aligns with the
KAP theoretical framework and underscores the importance of comprehensive, multi-level health education strategies.?’
Given the cross-sectional and self-reported nature of the data, the present findings primarily describe observed
patterns in KAP rather than providing evidence for specific behavioral change mechanisms or intervention effectiveness.
The pronounced imbalance between limited knowledge and comparatively favorable attitudes and practices remains
a clinically relevant finding that warrants careful consideration in future patient education strategies. Participants
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Table 4 Response Distribution for Practice Dimension

Items, n (%) Very Consistent | Moderate Inconsistent | Very Inconsistent
Consistent

Pl. I know I should follow a low-salt, low-fat 298 (48.14) | 146 (23.59) 101 (16.32) 47 (7.59) 27 (4.36)

healthy diet, but I always find it challenging to

control myself.

P2. I know I should engage in moderate exercise, | 242 (39.1) 215 (34.73) 81 (13.09) 56 (9.05) 25 (4.04)

but I always have difficulty sticking to it.

P3. After discovering hypertension, | started 58 (9.37) 189 (30.53) 183 (29.56) 159 (25.69) 30 (4.85)

quitting smoking or avoiding secondhand smoke

as much as possible.

P4. 1 will follow the doctor’s advice and go for 146 (23.59) | 290 (46.85) 156 (25.2) 26 (4.2) I (0.16)

regular follow-up appointments at the hospital.

P5. If suddenly experiencing chest tightness, 400 (64.62) 158 (25.53) 52 (8.4) 9 (1.45) /

chest pain, difficulty breathing, etc., I will

immediately call 120 for medical attention.

P7. During follow-ups, if the doctor 108 (17.45) | 324 (52.34) 175 (28.27) 9 (1.45) 3 (0.48)

recommends it, | will undergo relevant

examinations.

P8. I will actively consult with the doctor about | 189 (30.53) | 315 (50.89) 95 (15.35) 16 (2.58) 4 (0.65)

controlling blood pressure and preventive

measures for aortic dissection.
Always Often Sometimes Rarely Never (measure
(measure (measure (measure (measure once every more
every day) | every 2-3 every 4-5 every 6-7 than 7 days)

days) days) days)
Pé6. Currently, | measure my blood pressure 16 (2.58) 94 (15.19) 217 (35.06) 148 (23.91) 144 (23.26)
frequency:

Table 5 Direct and Indirect Effects of Path Analysis

Model Paths Standardized Total Effects | Standardized Direct Effects | Standardized Indirect Effects
B (95% CI) P B (95% CI) P B (95% CI) P

Knowledge—Attitude | 0.338 (0.249-0.417) | 0.010 | 0.338 (0.249-0.417) 0.010

Knowledge—Practice | 0.198 (0.120-0.267) | 0.009 | 0.043 (—0.037-0.108) | 0.300

Attitude—Practice 0.458 (0.386-0.534) | 0.005 | 0.458 (0.386-0.534) 0.005

0.155 (0.111-0.209) 0.006

Knowledge—Practice

demonstrated varying levels of understanding regarding different aspects of AD. However, the coexistence of very low
knowledge scores with comparatively favorable attitudes and self-reported practices suggests that attitude and practice
measures may not solely reflect actual behavioral competence or informed decision-making. Participants may endorse
socially expected attitudes or report desirable practices without a corresponding depth of disease-specific knowledge.
This phenomenon may be further amplified by telephone-based data collection, which is known to increase social
desirability bias and acquiescent responding. As a result, attitudes and practices may be overestimated relative to
objective knowledge. Therefore, the observed discrepancy between low knowledge and relatively favorable attitudes
and practices should be interpreted not only as a possible knowledge—behavior separation, but also as a pattern that may
have been partly influenced by response bias. It is striking that even among patients who had experienced a life-

threatening condition such as AD or aneurysm, understanding of the disease remained limited. Several potential factors
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may explain this phenomenon. First, there may be insufficient post-discharge health education, as patients often do not
receive structured follow-up information about disease management and secondary prevention.”® Second, some patients
may face cognitive limitations due to age, comorbidities, or low educational attainment, making it difficult for them to
process complex medical information.”® Third, psychological trauma associated with critical illness may lead to
emotional avoidance or denial, hindering engagement with preventive knowledge.>* While some participants showed
knowledge of certain key concepts related to AD, such as risk factors and preventive measures, others exhibited limited
familiarity with the condition. This disparity underscores the need for targeted educational efforts to improve patients’
understanding of AD and its prevention. Specifically, recommendations include developing community-based workshops
or online resources that offer accessible and comprehensive information about AD, its risk factors, symptoms, and
preventive measures. Collaborating with healthcare providers and local organizations can enhance the reach and
effectiveness of these educational efforts, ensuring individuals from diverse backgrounds receive the necessary knowl-
edge to recognize and respond to AD promptly.*'*? Our findings reinforce the importance of patient education and
information dissemination as fundamental components of preventive care. Previous studies have emphasized that
improving knowledge and understanding of cardiovascular risk factors can significantly contribute to reducing morbidity
and mortality associated with aortic aneurysms and dissections.>> Moreover, global trends indicate that increased
healthcare expenditure, particularly on preventive care and education, is associated with a decline in mortality from
aortic aneurysms and dissections. In Europe, a shift in healthcare investment toward prevention and public knowledge
has significantly contributed to improved outcomes.>® While specific data on China’s preventive care expenditure are
limited, our findings support the notion that prioritizing education and preventive measures is essential for reducing the
burden of aortic diseases.

Participants exhibited varying levels of adherence to recommended practices for preventing and managing AD. While
some were willing to engage in proactive behaviors like seeking immediate medical attention for symptoms, others
encountered difficulties in implementing lifestyle modifications such as dietary changes. This may involve structured
lifestyle modification programs delivered through community centers or healthcare facilities, providing guidance on
dietary changes, regular exercise, and stress management techniques. Moreover, integrating telemedicine services can
improve access to healthcare professionals for ongoing monitoring and support. By addressing practical challenges and
offering continuous support, individuals can develop sustainable habits that decrease their risk of AD and enhance their
overall cardiovascular health.**

Limitations and Methodological Considerations

This study had several limitations. Firstly, the data were collected from a single institution, which limits the general-
izability of the findings to broader populations. As convenience sampling was used rather than true random sampling,
there remains a risk of selection bias. Patients who were more health-conscious, cooperative, or more willing to engage
with follow-up may have been overrepresented, which may limit the generalizability of the findings to all hypertensive
patients with AD or aortic aneurysm. While this strengthens the internal validity of our findings for our specific center,
caution should still be exercised when generalizing results to other healthcare settings or geographical regions with
different patient demographics or treatment protocols. Secondly, the cross-sectional design restricts our ability to
establish causality or capture temporal relationships between variables. Thirdly, reliance on self-reported measures,
such as questionnaire responses, may introduce response bias or inaccuracies due to recall or social desirability biases,
potentially influencing the validity of our results. Furthermore, the use of two different data collection methods, mobile
phone QR code self-completion and telephone interviews, may have introduced systematic measurement bias. The
presence of an interviewer during telephone surveys could increase social desirability bias, particularly for items
assessing attitudes and self-reported practices. Participants may have been more likely to provide responses perceived
as socially acceptable or consistent with medical advice when interacting directly with healthcare staff. This potential
mode effect could partly explain the comparatively high attitude and practice scores observed despite extremely low
knowledge levels. As the study did not formally compare responses across data collection modes, the extent of this bias
cannot be quantified, and future studies should consider using uniform administration methods or conducting mode-
specific analyses to minimize such systematic differences. Finally, although both abdominal aortic aneurysm and
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acute AD share a common association with hypertension, these conditions differ in their clinical presentation and
progression. The small number of patients with abdominal aortic aneurysm (only 14 cases) in our study limited our
ability to analyze these groups separately. In addition, the inclusion of patients with different medical conditions—
namely Stanford type A and B AD, ascending aortic aneurysm, and abdominal aortic aneurysm—may have introduced
clinical heterogeneity. Patients with acute AD may have experienced sudden symptoms, hospitalization, or surgical/
interventional treatment, which could increase their exposure to disease-related information and influence their KAP
responses. In contrast, patients with aortic aneurysm may have a more chronic or asymptomatic disease course, and their
risk perception and preventive behaviors may differ from those of patients with acute AD. Because the KAP assessment
was performed after diagnosis, the observed KAP scores may partly reflect post-event disease experience, treatment
history, hospitalization, or exposure to health education rather than baseline understanding before disease onset. Due to
the limited number of patients with aortic aneurysm and the lack of detailed data on disease severity, treatment history,
and exposure to health education, we were unable to conduct stratified analyses or adjust for these factors; therefore, the
relationships between KAP and clinical conditions should be interpreted cautiously, and the generalizability of the
findings to the broader hypertensive population may be limited.

Conclusion

In conclusion, this study describes a distinct KAP profile among hypertensive patients with AD, characterized by
markedly limited disease-related knowledge alongside relatively favorable attitudes and self-reported practices. This
imbalance suggests that certain preventive behaviors may occur in the absence of adequate disease-specific under-
standing, highlighting a potential separation between knowledge and action. However, this pattern may also be partly
influenced by measurement bias, including social desirability bias and the self-reported nature of attitude and practice
measures. In addition, clinical heterogeneity between acute aortic dissection and more chronic aortic aneurysm condi-
tions may have influenced patients’ disease experience, risk perception, and KAP responses.

These findings underscore the presence of substantial knowledge gaps and heterogeneity in KAP patterns within this
population. However, given the cross-sectional and self-reported nature of the data, the results should be interpreted as
descriptive rather than indicative of causal relationships or intervention effects. Future studies using longitudinal designs
and objective behavioral measures are warranted to further clarify how knowledge, attitudes, practices, disease experi-
ence, and healthcare interactions influence one another in this clinical context.
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