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Objective: This study aims to investigate the mediating role of health literacy—both in hypertensive patients and their spouses —on
the relationship between illness perception and medication adherence, based on the Actor-Partner Interdependence Mediation Model
(APIMeM).

Methods: Hypertensive patients and their spouses from a selected region were recruited through convenience sampling between
August 2024 and March 2025. Data were collected using the General Information Questionnaire, Brief Illness Perception
Questionnaire, Health Literacy Scale for Chronic Disease Patients, Morisky Medication Adherence Scale, and the Caregiver Self-
care Contribution Scale.

Results: (1) Regarding the actor effects, patients’ health literacy partially mediated the relationship between their illness perception
and medication adherence (effect size: 0.028, 95% CI: 0.007~0.067, P < 0.05). Similarly, spouses’ health literacy partially mediated
the effect of their own illness perception on their medication adherence (effect size: 0.240, 95% CI: 0.165~0.324, P < 0.05). (2) For the
partner effects, patients’ health literacy partially mediated the relationship between their spouse’s illness perception and the patient’s
medication adherence (effect size: 0.042, 95% CI: 0.018~0.084, P < 0.05). Meanwhile, the spouse’s health literacy fully mediated the
effect of the patient’s illness perception on the spouse’s medication adherence (effect size: 0.139, 95% CI: 0.020~0.302, P < 0.05).
Conclusion: A bidirectional actor-partner effect exists between illness perception and medication adherence among hypertensive
patients and their spouses. Health literacy plays a significant mediating role in these relationships. These findings suggest that clinical
interventions should target both patients and their spouses simultaneously, enhancing health literacy, strengthening disease knowledge,
improving illness perception, and thereby promoting better medication adherence.

Keywords: high blood pressure, health literacy, illness perception, medication adherence, actor-partner interdependence model,
mediation model

Introduction

Hypertension is one of the most prevalent and preventable causes of mortality worldwide. According to the Global
Report on Hypertension 2023, approximately 1.42 billion individuals are currently affected globally, with projections
indicating a rise to 1.56 billion' by 2030. In China, the adult prevalence exceeds 25.2% among individuals aged 18 and
above, and rises to over 50% in those older than 60. Prevalence is notably higher in northern regions than in the south,
with a narrowing gap between urban and rural areas. Major risk factors include high dietary salt intake—about twice the
WHO recommended level—abdominal obesity (over 30%), sedentary behavior, smoking, and aging, which increases risk
fivefold in individuals over 65 years old.” Hypertension significantly elevates the risk of cardiovascular diseases, such
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as stroke and myocardial infarction, as well as kidney and retinal complications.* Globally, hypertension-related diseases
are responsible for around 10 million deaths annually, and in China, over 40% of cardiovascular and cerebrovascular
fatalities are directly attributed to hypertension.”® Current prevention and management strategies emphasize early
detection, lifestyle modification (eg, salt reduction, weight control, smoking cessation), and adherence to standardized
pharmacologic regimens. However, medication adherence rates remain suboptimal globally—below 50%’*—and
improving adherence among hypertensive patients is an urgent clinical challenge.

Mueller et al’ found that individuals with higher health literacy were better able to comprehend medication
instructions, resulting in improved adherence. Illness perception refers to a patient’s subjective understanding of
their disease, shaped by personal knowledge and experiences. According to Chen et al,'” a stronger perception of
illness severity correlates with heightened risk awareness and increased motivation for self-management, which in turn
enhances adherence to prescribed medications. Moreover, health literacy may mediate this relationship, as patients’
comprehension of their illness influences their capacity to seek, understand, and apply health information effectively.
Kenny’s Actor—Partner Interdependence Mediation Model (APIM), developed in 1999,'" emphasizes the interdepen-
dent nature of dyadic relationships—particularly among close pairs such as spouses—and their influence on emotional,
cognitive, and behavioral health outcomes. APIM allows simultaneous examination of an individual’s influence on
their own outcomes (actor effect) and their influence on their partner’s outcomes (partner effect), as illustrated in
Figure 1.2

Traditional hypertension research has predominantly focused on the individual level, employing univariate statistical
methods that often overlook the close interactions and emotional bonds between patients and their caregivers (such as
spouses). This non-independence of data frequently leads to statistical biases and limitations in conclusions. The
introduction of the Actor-Partner Interdependence Model (APIM) effectively addresses this gap. Its core lies in
simultaneously estimating both the “actor effect” (the influence of an individual’s own variables on their own outcomes)
and the “partner effect” (the influence of an individual’s variables on their partner’s outcomes), thereby revealing
bidirectional interaction pathways within dyadic relationships.

In hypertension management, medication adherence, emotion regulation, and illness perception in patients and their
spouses are often intertwined. For instance, a patient’s depressive mood may increase the caregiver burden on the spouse,
while supportive behaviors from the spouse can, in turn, influence the patient’s blood pressure control outcomes and
treatment adherence. APIM provides a rigorous framework for analyzing such dyadic interactions. It is particularly suited
for exploring shared management mechanisms within couples or patient-caregiver dyads, thus promoting a theoretical
expansion in hypertension research from an individual-oriented to a relationship-oriented perspective. Furthermore, it
lays the groundwork for developing intervention strategies targeted at the dyad as a whole.

Given the mutual influence of patients and spouses on each other’s health literacy and illness perception, these
dynamics may jointly affect medication adherence. Therefore, this study employs an extended APIMeM framework to
explore the interactive relationships among illness perception, health literacy, and medication adherence in patient-spouse
dyads. The objective is to clarify the mediating pathways and provide a scientific basis for dyadic interventions aimed at
improving treatment adherence in hypertensive populations.

Subjects and Methods

Subjects
From August 2024 to March 2025, hypertensive patients and their spouses were recruited via convenience sampling from
a designated district.

Inclusion criteria for patients were: (1) clinically diagnosed with hypertension; (2) currently married with a living
spouse; (3) aged between 18 and 85 years; (4) capable of basic comprehension and communication; (5) provided
informed consent and voluntarily participated in the study.

Exclusion criteria for patients were: (1) a history of psychiatric disorders; (2) severe comorbidities or critical illnesses,
such as heart failure, respiratory failure, or malignancies.
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Inclusion criteria for spouses were: (1) aged 18-85 years; (2) primary caregiver of the hypertensive patient; (3)
mentally alert and able to complete the questionnaire independently; (4) provided informed consent and voluntarily
participated.

Exclusion criteria for spouses included the presence of serious physical or mental illness.

Based on the actor-partner interdependence model (APIM), with an expected actor and partner effect size of 0.25, o =
0.05, and 1-B = 0.9, the minimum required sample size was 171 dyads."® Structural equation modeling (SEM), however,
requires at least 200 cases. Considering these factors and accounting for a 10% attrition rate, the target sample size was
set at 223 dyads. Ultimately, 274 hypertensive patient-caregiver pairs were surveyed, and 256 valid and complete
questionnaire sets were recovered, yielding a response rate of 93.43%.

This study was finally approved by the Ethics Committee of the Second Affiliated Hospital of Chongqing Medical
University (No:2024-070025).

Survey Tools

(1) General Information Questionnaire

Designed by the research team, this questionnaire collected demographic and clinical data, including age, gender,
education level, living arrangements, income, duration of hypertension, medication type, and number of comorbidities
for patients. Spouse-related data such as age, gender, education, and economic status were also collected.

(2) Brief lliness Perception Questionnaire (BIPQ)

Originally developed by Broadbent et al.,'*

the Chinese version of the BIPQ was used to assess illness perception in
both patients and spouses. The scale comprises three dimensions: cognitive (5 items), emotional (2 items), and illness
understanding (4 items), along with four open-ended items on perceived etiology. Items were rated on an 11-point
Likert scale (0—-10), with items 3, 4, and 7 reverse-scored. The total score ranges from 0 to 80, with higher scores
indicating stronger illness perception. Cronbach’s a coefficients in this study were 0.810 (patients) and 0.833

(spouses).

(3) Health Literacy Management Scale (HeLMS) for Chronic Disease Patients
Developed by Jordan et al.,"> and adapted into Chinese by Sun Haolin et al, this instrument evaluates the health literacy
of chronic disease patients. It contains 24 items across four dimensions: information acquisition (9 items), communica-
tion ability (9 items), health improvement willingness (4 items), and financial support willingness (2 items). Items are
rated on a 5-point Likert scale from “very difficult” (1) to “not difficult at all” (5), with total scores ranging from 24 to
120. Scores <72 indicate severely limited health literacy; 73-95 suggest limited literacy, and >96 indicate adequate
literacy. The tool was also adapted to assess spouses’ health literacy. Cronbach’s o was 0.891 for patients and 0.856 for
spouses.

(4) Chinese Medication Adherence Scale (CMAS)

Translated into Chinese by Si Zaixia et al,'® this 8-item scale evaluates medication adherence. Items 1-4 and 6-7 are
scored 1 point for “No” and 0 for “Yes.” Item 5 is reverse-scored. Item 8 uses a 5-point Likert scale, scoring from 0 to 1.
Total scores range from 0 to 8, with scores <6 considered poor adherence and >6 considered good. The Cronbach’s a
coefficient in this study was 0.814.

(5) Caregiver Contribution to Self-Care of Chronic lliness Inventory (CC-SC-CII)
Developed by Vellone et al'” and translated into Chinese by Chen et al in 2021, this scale assesses caregivers’
contributions to patients’ self-care. It includes three dimensions: self-care maintenance, monitoring, and management,
totaling 19 items. Each dimension is scored on a 0—100 scale, with scores >70 indicating adequate caregiver involvement.
The Cronbach’s a coefficient in this study was 0.860.
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Data Collection Methods

All questionnaires were administered by trained research personnel. Before distribution, participants were briefed on the
study objectives and procedures and signed informed consent forms. Patients and their spouses completed the ques-
tionnaires independently in separate rooms. Completed forms were collected immediately and checked for completeness.
In cases where participants had difficulties understanding or completing the questionnaires, trained investigators provided
one-on-one verbal guidance and recorded responses accurately based on participant input.

Statistical Methods

Data analysis was conducted using SPSS 27.0. Continuous variables conforming to normal distribution were expressed as
mean + standard deviation, while categorical data were presented as frequencies and percentages. Harman’s single-factor
test was employed to assess common method bias. Pearson correlation analysis was used to evaluate variable relation-
ships. The APIMeM model was constructed using AMOS 29.0 with maximum likelihood estimation for model fitting.
The bootstrap method was applied to test the significance of mediation effects. A two-tailed P-value <0.05 was
considered statistically significant.

Results

General Information of Respondents
A total of valid questionnaires were collected in this study, and the basic information at admission is shown in Table 1.

Table | General Information of the Subjects (n = 256)

The Patient Classification n Percentage Spouse Classification n Percentage
(%) (%)
Age (years) <60 198 77.34 Age (years old) < 60 201 78.52
260 58 22.66 260 55 21.48
Gender Male 159 62.11 Gender Male 97 37.89
Female 97 37.89 Female 159 62.11
Level of education Primary school and 18 7.03 Education level Primary school and 19 7.42
below below
Junior high 56 21.88 Junior high 60 23.44
High school 77 30.08 High school 78 30.47
Junior college 40 15.62 Junior college 39 15.23
Bachelor’s degree or 65 25.39 Bachelor’s degree or 60 23.44
above above
Monthly income (Yuan) < 3000 35 13.67 Underlying Have 95 37.11
diseases
3000 ~ 5000 97 37.89 No 161 62.89
5001 ~ 8000 75 29.30 Monthly income < 3000 45 17.58
(yuan)
> 8000 49 19.14 3000 ~ 5000 102 39.84
Duration of disease <l 62 24.22 5001 ~ 8000 8l 31.64
(years)
I ~5 76 29.69 > 8000 28 10.94
>5 118 46.09
Type of medication <3 13 44.14
(type)
>3 143 55.86
Number of <3 19 46.48
comorbidities
>3 137 53.52

Note: Comorbidities refer to hypertension, hyperlipidemia, diabetes, coronary heart disease, respiratory chronic diseases, etc.
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Table 2 Scores and Correlation Analysis of Health Literacy in lliness Perception and Medication Adherence of Hypertension
Patients and Their Spouses (r Value, n = 256)

Items Mean | Standard Deviation ©) ® ® ® ® ®
@ Patient perception of illness 44.64 5.36 |

@ lliness perception of spouses 42.89 495 0.143* |

® Patients’ health literacy 8l1.51 9.15 0.356% | 0.354* |

@® Spouse health literacy 81.29 10.24 0.229*% | 0.412* | 0.767* |

® Patients’ medication adherence 5.84 1.33 0.247% | 0.331* | 0.683* | 0.674* |

® Spouse’s contribution to medication adherence | 7].33 8.46 0.218* | 0.325*% | 0.781* | 0.820* | 0.801* | |

Note: * P < 0.05.

Common Method Bias Test

The results showed that there were 22 factors had eigenvalues greater than 1, with the first factor accounting for 22.32%
of the variance. For spouses, 19 factors had eigenvalues greater than 1, with the first factor explaining 26.79% of the
variance. As both values were below the critical threshold of 40% there was no significant evidence of common method
bias in this study,'® indicating that there was no serious common method bias in this study.

Scores and Correlation Analysis of lliness Perception, Health Literacy, and Medication

Adherence in Hypertensive Patients and Their Spouses

The descriptive statistics and correlation analyses of illness perception, health literacy, and medication adherence are
presented in Table 2. All correlations were statistically significant (P < 0.05), suggesting meaningful associations among
the variables for both patients and spouses. The scores of each scale are shown in Table 2, and the correlation was
significant (P < 0.05).

Host-Object Interdependence Mediating Model Analysis of lliness Perception, Health

Literacy and Medication Adherence of Hypertension and Their Spouses

In this study, illness perception was used as the independent variable, health literacy as the mediating variable, and
medication adherence as the dependent variable to construct a mediation model of subject-object interdependence. Model
fitting results showed and excellent fit with a saturated model (3% (15) = 916.89, P < 0.001), CFI, GFI and NFI were all 1,
RMSEA < 0.001. The model is shown in Figure 1. Bootstrap repeated sampling 5000 times was used to estimate the 95%
confidence interval to test the mediating role of health literacy between illness perception and medication adherence. If
the confidence interval did not include 0, the mediating effect was established. Regarding the actor effects, patients’
health literacy partially mediated the relationship between their illness perception and medication adherence (effect size:
0.028, 95% CI: 0.007~0.067, P < 0.05). Similarly, spouses’ health literacy partially mediated the effect of their own
illness perception on their medication adherence (effect size: 0.240, 95% CI: 0.165~0.324, P < 0.05). (2) For the partner

al
X1 Y1 =

P1

cl c2

P2

X2 Y2 —
a2
Figure | Standard model diagram.

Notes: Cl, Y| and Y2 are the dependent variables, E| and E2 are the residuals, Y| and Y2 are the parts of Y| and Y2 that are not explained by XI and X2, respectively. C2
is the correlation between them, which accounts for other factors related to the relationship between the couple. al and a2 are the subject effect. P12 and P21 is object
effect.
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effects, patients’ health literacy partially mediated the relationship between their spouse’s illness perception and the
patient’s medication adherence (effect size: 0.042, 95% CI: 0.018~0.084, P < 0.05). Meanwhile, the spouse’s health
literacy fully mediated the effect of the patient’s illness perception on the spouse’s medication adherence (effect size:
0.139, 95% CI: 0.020~0.302, P < 0.05). The results of the mediation effect test are shown in Table 3 and Figure 2.

Discussion
The findings of this study reveal that both hypertensive patients and their spouses exhibit moderate levels of illness perception,

consistent'>*°

with previous studies. However, health literacy levels in both groups were relatively low, lower than those
reported by Lor et?' al. Medication adherence among patients was also suboptimal. This may be attributed to the adaptive
cognitive mechanisms commonly found in chronic disease contexts. Over time, patients and their spouses may develop
a “cognitive equilibrium”—recognizing the potential risks of hypertension while maintaining a controlled sense of threat
through limited behavioral adjustments. While this adaptation may mitigate anxiety, it can also result in superficial health
knowledge. Many patients, for instance, are aware of the importance of “taking medicine on time” but lack deeper under-
standing of the underlying pathophysiology (eg, endothelial damage) or personal risk factors (eg, genetic predisposition),
ultimately leading to insufficient health literacy. Additional contributors include limited personalized communication from
healthcare providers, minimal behavioral guidance, and the spouses’ reliance on informal, non-professional information
sources. These factors reinforce cognitive limitations and hinder effective disease management. Medication adherence suffers

Table 3 Mediating Effect Size Analysis of Health Literacy on lliness Perception and Medication Adherence (n = 256)

Pathways Effect Standard 95% CI
Size Error

Patient perception of illness — patient medication adherence

Total effect 0.299 0.096 0.141 ~ 0.505
Direct effect 0.172 0.052 0.090 ~ 0.289
Indirect effect 0.127 0.057 0.023 ~ 0.243
Patients’ illness perception — health literacy — medication adherence 0.028 0.016 0.007 ~ 0.067
Patients’ iliness perception — spouses’ health literacy — patients’ medication adherence | 0.099 0.049 0.014 ~ 0.203
Spouse’s illness perception — Spouse’s contribution to patients’ medication adherence
Total effect 0.378 0.0470 0.274 ~ 0.460
Direct effect 0.154 0.042 0.060 ~ 0.227
Indirect effect 0.224 0.038 0.140 ~ 0.293
Spouse’s illness perception — spouse’s health literacy — spouse’s contribution to patients’ | 0.240 0.041 0.165 ~ 0.324

medication adherence
Spouses’ iliness perception — patients’ health literacy — spouses’ contribution to patients’ | —0.016 0.023 0.045 ~ 0.044
medication adherence

Spouse’s illness perception — patient’s medication adherence

Total effect 0.343 0.062 0.223 ~ 0.464
Direct effect 0.130 0.057 0.029 ~ 0.255
Indirect effect 0.213 0.037 0.131 ~0.281
lliness perception of spouses — health literacy of spouses — medication adherence of patients | 0.171 0.032 0.111 ~0.236
Spouses’ illness perception — patients’ health literacy — Patients’ medication adherence | 0.042 0.017 0.018 ~ 0.084
Patients’ illness perception — spouses’ contribution to patients’ medication adherence
Total effect 0.168 0.100 0.007 ~ 0.393
Direct effect 0.040 0.042 0.028 ~ 0.142
Indirect effects 0.129 0.068 0.012 ~ 0.268
Patients’ iliness perception — Patients’ health literacy — spouses’ contribution to patients’ | —0.011 0.018 0.038 ~ 0.027

medication adherence
Patients’ iliness perception — spouses’ health literacy — spouses’ contribution to patients’ | 0.139 0.073 0.020 ~ 0.302
medication adherence
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Figure 2 Path analysis model diagram of illness perception, medication adherence and health literacy of hypertensive patients and their spouses.
Note: Dashed line indicates path coefficient P > 0.05; Solid lines indicate path coefficient P < 0.05.

not only from low health literacy but also from conflicting illness perceptions—ranging from fear-induced hypervigilance to
complacency due to underestimation of risk. Passive spousal support and underutilization of community resources (eg, health
lectures) further exacerbate poor adherence outcomes.”>>

Given these insights, clinical interventions should be designed to address both patients and their spouses. Tailored
educational programs targeting disease mechanisms and complications should be offered to patients, while training to
enhance support capabilities can be provided to spouses. Family-based management strategies—such as joint diet
planning—should be encouraged, and medical communication tools (eg, visual aids, local dialects) can be utilized to
improve comprehension. Integrating community resources, such as regular skill-based training at primary care centers,
may help compensate for low health literacy. Moreover, dynamic assessments of illness perception (eg, using motiva-
tional interviewing to correct distorted beliefs) and coordinated family support strategies may improve overall medication
adherence by aligning cognitive, behavioral, and environmental factors. The positive correlations observed among illness
perception, health literacy, and medication adherence between patients and their spouses (P < 0.05) may reflect shared
cognitive environments and behavioral reinforcement within the household. Spouses often have similar exposures to
health information and may influence each other’s disease understanding and communication efficacy. Furthermore,
spousal support contributes directly to medication adherence, while high adherence by one partner may reinforce the
other’s confidence in disease management through reciprocal feedback.”* These findings suggest that incorporating
spouses into chronic disease management programs—through family-based education, skills training, and collaborative
goal-setting—may significantly enhance treatment outcomes and long-term adherence.

In this study, the illness perception and health literacy of patients and their spouses positively affect the medication
adherence of patients. The actor-effect analysis revealed that the patient’s health literacy played a partial mediating role
between their illness perception and medication adherence (effect value 0.028, P < 0.05), indicating that illness
perception influences medication-taking behavior through the mediating mechanism of health literacy. However, the
relatively weak pathway effect suggests certain limitations in the transformation from individual cognition to behavior. In
contrast, the spouse’s health literacy also exhibited a partial mediating effect between their own illness perception and the
patient’s medication adherence (effect value 0.240, P < 0.05), with a significantly stronger effect size than that of the
patient. This reflects that spouses more effectively promote patient adherence through means such as proactively learning
about the disease, providing behavioral modeling, or offering emotional support. This implies that spouses who perceive
the illness as serious may be more likely to acquire caregiving knowledge and, through behavioral modeling or emotional
encouragement, indirectly enhance the patient’s adherence. As previous literature suggests,” this stronger mediating
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effect emphasizes that the spouse’s health literacy functions as a critical link between illness perception and medication
adherence. In many cases, the spouse assumes an active role as a “co-manager” in the family’s health-related decision-
making. Thus, any improvement in their health literacy has a direct, measurable impact on the patient’s adherence
behavior. In contrast, the relatively weak mediating role of the patient’s own health literacy reflects the limitations
individuals may face in applying health knowledge to self-management. The dominant influence of the spouse’s literacy
underscores the importance of a robust familial support structure in chronic disease care.

From a clinical perspective, interventions should simultaneously aim to strengthen the patient’s cognitive
understanding of hypertension and build the spouse’s practical caregiving competencies—such as medication
tracking and health coaching—to improve household-level disease management. In terms of partner (object) effects,
two key findings emerged: First, the patient’s health literacy partially mediated the influence of the spouse’s illness
perception on the patient’s medication adherence (effect value = 0.042, P < 0.05). This implies that a spouse’s
heightened illness awareness may indirectly promote the patient’s adherence through an improvement in the
patient’s health literacy, although the direct partner effect remains more prominent. Second, the spouse’s health
literacy completely mediated the effect of the patient’s illness perception on the spouse’s own medication adherence
(effect value = 0.139, P < 0.05). This finding further reinforces the pivotal role of the spouse’s health literacy as the
central pathway connecting the patient’s disease awareness to the spouse’s adherence behavior. The limited
mediating effect of patient literacy again highlights the constraint of individual knowledge translation, while the
significant role of spousal literacy points to the proactive caregiving role spouses often play. This underlines the
need for clinical practices to actively enhance the caregiving skills of spouses, especially in medication support, to
optimize intervention outcomes.

Furthermore, spousal health literacy plays a partial mediating role between the patient’s illness perception and
medication adherence (effect value: 0.099, 95% CI: 0.014-0.203, P < 0.05), as well as between the spouse’s own illness
perception and the patient’s medication adherence (effect value: 0.171, 95% CI: 0.111-0.236, P < 0.05). This indicates
that spousal health literacy acts as a crucial bridge linking the patient’s perception of illness to their medication-taking
behavior. When spouses possess higher health literacy—that is, the ability to access, comprehend, and apply health
information to make appropriate decisions—they can more accurately understand the patient’s condition and treatment
regimen. Consequently, they are better equipped to provide effective emotional support, medication reminders, and daily
supervision, thereby helping the patient develop a more accurate perception of the illness and improve medication-taking
behavior. Simultaneously, the spouse’s own perception of the illness also influences their motivation and approach to
participating in the patient’s health management. High health literacy enables them to more scientifically translate this
awareness into concrete supportive actions, which positively affects the patient’s adherence. This underscores the
importance of enhancing spousal health literacy in chronic disease management to optimize overall family health
behaviors and treatment outcomes.

Summary

This study employed the Actor—Partner Interdependence Mediation Model (APIMeM) to examine the mediating role of
health literacy in the relationship between illness perception and medication adherence from a dyadic (patient—spouse)
perspective. The findings confirmed that health literacy serves as a significant mediator between illness perception and
medication adherence in both actors and partners. Clinical practice requires the development of intervention strategies
from a dyadic synergy perspective: The primary focus is strengthening the spouse’s role as a “collaborator” through
training in medication management, blood pressure monitoring, and emotional support skills, translating their health
literacy into practical supportive actions. Concurrently, patient self-management should be optimized with personalized
medication guidance (eg, simplifying regimens, combination therapies) and health literacy education to address limita-
tions in their cognition-behavior transformation. Finally, a family support system must be constructed by establishing
long-term follow-up mechanisms that include spouses, utilizing digital tools for health data sharing, ultimately max-
imizing the effectiveness of patient-spouse collaborative management. However, this study employed a convenience
sampling method, which may limit the generalizability of the findings. Additionally, the use of patient-reported outcomes
may increase the risk of reporting bias. Finally, due to the limitations inherent in the cross-sectional design, it is not
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possible to dynamically observe change trajectories or longitudinal effects. Future research could involve multi-center,

large-sample longitudinal studies to further explore the interactive effects among these three factors.

Ethics Statement
This study was finally approved by the Ethics Committee of the Second Affiliated Hospital of Chongqing Medical

University (N0:2024-070025). Informed consent was obtained from all patients in this study.
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