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Background: To investigate the relationship between stroke patients’ illness perception and rehabilitation exercise adherence, while 
also exploring the potential mediating influences of frailty and family care, as well as the moderating impact of nutrition.
Methods: A total of 307 ischemic stroke patients underwent surveys utilizing the Illness Perception Questionnaire, the Frailty 
Assessment Scale, the Family APGAR Index, the Rehabilitation Adherence Assessment Scale, and the Mini Nutritional Assessment- 
Short Form. Pearson correlation analysis was used to examine the associations among the scores of various scales. Following data 
standardization, mediation and moderation effects were tested using PROCESS v4.1 Models 6 and 83, with the Bootstrap method 
employed to assess the robustness of these effects.
Results: Illness perception was negatively correlated with rehabilitation exercise adherence (r=−0.532, P<0.01). Both frailty (β= 
−0.17, 95% CI [−0.26, −0.079]) and family care (β=−0.101, 95% CI [−0.156, −0.052]) had significant independent mediating effects 
between illness perception and rehabilitation exercise adherence, and the chain mediation effect was also significant (β=−0.087, 95% 
CI [−0.14, −0.045]), accounting for 68.45% of the total effect. Nutrition moderated the relationship between illness perception and 
frailty (β=−0.176, P<0.001), with the positive influence of illness perception on frailty weakening as the level of nutrition increased.
Conclusion: Illness perception is negatively associated with rehabilitation exercise adherence, exacerbating frailty and reducing family 
care. The impact of illness perception on escalating frailty is primarily manifested through inadequate nutritional status. Therefore, 
healthcare providers are required to help stroke patients establish correct illness cognitions, prevent the occurrence of frailty, encourage 
family members to provide sufficient family care, and pay attention to patients’ nutritional status to promote better recovery.
Keywords: stroke, illness perception, frailty, family care, rehabilitation exercise adherence

Introduction
Ischemic stroke, a prevalent form of acute cerebrovascular injury, represents a significant contributor to morbidity and 
mortality in the adult population of China.1,2 Approximately 80% of patients are left with varying degrees of functional 
impairment. Rehabilitation exercises, as evidenced by clinical trials, are the most effective method for reducing disability and 
enhancing activities of daily living.3–6 Rehabilitation exercise adherence (REA) refers to the extent to which patients follow 
the guidance of healthcare providers or participate in rehabilitation training activities to promote comprehensive recovery of 
physical, psychological, and social functions. Optimal adherence plays a crucial role in enhancing rehabilitation 
effectiveness.7 The recovery of stroke patients is characterized by a slow and gradual rehabilitation process, demanding 
a high level of REA.8 Studies have shown that the early REA of stroke patients is slightly above 50%, impacted by multiple 
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factors, which seriously hinder the maximum functional recovery and increase the risk of disability.9,10 Therefore, it is 
essential to explore the factors influencing REA and the underlying mechanisms in stroke patients.

Currently, research on REA in stroke patients primarily concentrates on physical function and emotional experiences, 
with few investigations delving into illness perception (IP). The process of IP entails individuals assessing health threats 
through cognitive appraisal and emotional responses, which prompt adjustments in self-management and coping 
strategies, impacting psychological reactions and behaviors.11 Within a cultural framework of collectivism and filial 
piety, stroke patients’ IP are deeply impacted by family attitudes and care-related decision-making.12,13 The moral 
imperative of not burdening the family becomes ingrained as “my illness is a family load”, leading to heightened 
negative IP. Meanwhile, post-stroke functional deficits often elicit stigma-related shame.14 This shame can lead patients 
to refrain from openly discussing their condition and being active in their community, ultimately limiting their access to 
crucial rehabilitation information and strengthening negative IP. Studies have revealed that a significant number of stroke 
patients maintain a heightened negative IP, pointing to a widespread deficiency in their accurate and comprehensive 
comprehension of the condition.15,16 The deficiency may cause individuals to doubt the effectiveness of rehabilitation 
exercises, potentially decreasing their REA.17–19 This association has been confirmed by consistent evidence from 
Chinese and international studies. Domestic studies have reported that stroke survivors, especially those with hemiplegia, 
exhibit low overall adherence to prescribed rehabilitation exercises, and that more negative IP are significantly and 
inversely related to REA.9,20 International studies have confirmed this discovery and have also shown that patients 
usually receive information about strokes from informal sources rather than medical professionals before experiencing 
symptoms.21,22 This restricted knowledge base fosters a narrow, often catastrophic understanding of the disease, 
reinforced by cultural narratives that emphasize high morbidity and mortality; in turn, these cognitions evoke negative 
emotional responses that impede engagement in rehabilitation and prolong recovery. Similar patterns have been observed 
in various chronic illnesses. Enhancing IP through targeted education has been shown to improve REA in hypertension, 
chronic kidney disease, breast cancer, and more.23–26 This evidence-based intervention clarifies disease mechanisms, 
expected benefits of exercise, and self-management strategies, leading to increased therapeutic compliance in routine 
clinical practice. Nevertheless, the exact mechanisms behind this association are still uncertain. Consequently, we 
propose Hypothesis 1: More negative IP will be associated with lower REA.

According to Shelley’s stress process model,27 individuals employ both internal and external resources to cope with 
stressors based on their disease cognitions. Internal resources encompass physiological status and personality traits, while 
external resources include family and social support. Frailty, a common clinical condition among stroke patients, 
manifests as dysfunction in various physiological systems, rendering the body more susceptible and less capable of 
maintaining homeostasis.28,29 Stroke patients, with diminished physiological reserves, reduced psychological resilience, 
and impaired social functioning, are at an elevated risk of developing frailty to different extents.30 Research has 
confirmed a significant association between negative IP and increased frailty levels. Adverse IP can exacerbate emotions 
like anxiety and depression, which in turn weakens patients’ physical functions and psychological resilience, accelerating 
the process of frailty.18,31 The occurrence of frailty increases physical vulnerability and reduces exercise tolerance, 
thereby challenging REA. Based on the stress-process framework, we propose Hypothesis 2: frailty mediates the 
relationship between IP and REA. The high disability and mortality rates associated with stroke significantly increase 
patients’ care needs and the support and affection from family members. Family care (FC) can provide emotional comfort 
to patients, reduce negative emotions, and promote healthy behaviors. Studies have shown that poor IP can heighten 
psychological burden, weaken perceptions of FC, and impact health behaviors.32 We advance Hypothesis 3: FC mediates 
the association between IP and REA. During the stress process, stressors can influence an individual’s behavioral coping 
through mediating variables like physiological status, personality traits, and family or social support. Meanwhile, these 
mediating variables are not entirely independent but interact with and influence each other. Research on the associations 
between IP, frailty, FC, and REA in stroke patients is currently limited. Existing studies on IP either focus solely on its 
direct effect on REA or only on indirect pathways, leading to a fragmented understanding of the underlying 
mechanisms.33–35 Frailty is typically framed as a unilateral risk factor for poor REA, while its potential synergistic 
and competitive interactions with other variables remain unaddressed.36–38 Studies on FC and REA have mostly been 
limited to verifying correlations, overlooking the direct impact of FC on REA and its indirect effects through mediating 
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factors.39 However, there is a paucity of research that comprehensively discusses the interrelationships among all four 
factors. Therefore, this study employs the stress process model as a theoretical framework to investigate the influence of 
frailty and FC in the relationship between IP and REA. We propose Hypothesis 4: IP will indirectly impact REA through 
a serial mediation pathway, where heightened frailty diminishes FC, subsequently affecting REA.

Additionally, research indicates that a large proportion of stroke patients are susceptible to malnutrition.40,41 

Malnutrition may result in reduced physical function, manifesting as fatigue and weakness, which can further worsen 
patients’ negative IP and the occurrence of frailty. Therefore, we incorporate nutrition and propose Hypothesis 5: 
Nutritional status will weaken the positive relationship between IP and frailty. Specifically, it explores the mediating 
roles of frailty and FC, as well as the moderating influence of nutrition, in the association between IP and REA in 
ischemic stroke patients. The hypothesized model is depicted in Figure 1.

Methods
Participants
Using a convenience sampling method, stroke patients who received treatment at two tertiary hospitals in Sichuan Province 
between January and May 2025 were selected as participants. Inclusion criteria were (1) met the diagnostic criteria for ischemic 
stroke as outlined in the Diagnostic Criteria for Major Types of Cerebrovascular Diseases in China 201942 and confirmed by 
CT or MRI imaging; (2) aged≥45 years; (3) had stable conditions after treatment; (4) had limb dysfunction (muscle 
strength≤Grade 4); (5) were fully aware of the study objectives, voluntarily participated in this study, and provided written 
informed consent. Exclusion criteria were diagnosed with hemorrhagic stroke; cardiac or pulmonary insufficiency, hepatic or 
renal failure, and malignant tumors; and the disorders of consciousness, cognition, mental health, or language. Sample size was 
estimated a priori using G*Power 3.1. Since there are no direct estimates of mediation effect sizes in stroke populations, we 
adopted Cohen’s conventional benchmark and specified a medium effect size (f² = 0.15) for multiple regression.43 With a two- 
tailed α of 0.05 and a power (1 – β) of 0.95, the projected sample size was 166 participants after accounting for an anticipated 
20% attrition rate. A total of 320 questionnaires were distributed. Thirteen were excluded based on predefined quality-control 
criteria: five had excessive missing data (>20% blank items), five exhibited straight-line responding (identical answers across 
all items in a scale), and three contained logically inconsistent responses to paired reverse-keyed items. Consequently, 307 valid 
questionnaires remained, yielding an effective response rate of 95.9%. Meanwhile, all questionnaires were distributed and 
collected on site on the same day. In cases of missing responses, participants were approached for consent, and the forms were 
immediately returned to them for on-the-spot completion to ensure data integrity.

Assessments
Brief Illness Perception Questionnaire
Utilizing the official Chinese version of the scale developed by Broadbent,44 we assessed 9 items, each rated on a scale 
from 0 to 10 (with items 3, 4, and 7 reverse-scored). Item 9 was used solely for attribution and not included in the 

Figure 1 The hypothesized model depicting the relationships among the variables.
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scoring. The total score ranges from 0 to 80, with higher scores indicating greater negative perception and a heavier 
burden of illness. The scale showed satisfactory internal consistency with a Cronbach’s α of 0.770 and adequate 
structural validity of 0.762 during Chinese stroke hemiplegic individuals.20 In our study, the Cronbach’s α coefficient 
for this scale was 0.726.

Tilburg Frailty Indicator
The scale was developed by Gobbens from Tilburg University and was adapted into Chinese by scholar Xi Xing.45,46 Li 
et al subsequently adapted and validated the scale for use among Chinese patients with chronic diseases, reporting 
a Cronbach’s α of 0.846 and a structural validity coefficient of 0.80.47 It includes three dimensions: physical frailty, 
psychological frailty, and social frailty, comprising a total of 15 items. The total score ranges from 0 to 15, with higher 
scores indicating a more severe degree of frailty. A score of 5 or above is determined as frailty. In this study, the 
Cronbach’s α coefficient for this scale was 0.792.

Family Adaptation, Partnership, Growth, Affection and Resolve (APGAR) Index
The questionnaire, developed by Dr. Smilkstein in the United States, was translated into Chinese by scholar Lu Fan.48,49 

It comprises five items, each rated on a 3-point Likert scale from 0 to 2, yielding a total score between 0 and 10. A higher 
score reflects greater levels of FC. The Chinese-adapted APGAR demonstrated a Cronbach’s α coefficient of 0.83 and 
a construct validity of 0.80 in patients with cerebrovascular disease.49 In this study, the scale demonstrated a Cronbach’s 
α coefficient of 0.807.

The Questionnaire on Exercise Adherence
The scale, developed by Lin Beilei,50 encompasses three dimensions: physical participation in exercise (items 1–8), 
monitoring exercise effects (items 9–11), and seeking advice during exercise (items 12–14). It consists of 14 items, each 
scored on a 4-point scale from 1 to 4, with a total score range of 0 to 56 reflecting adherence levels. The study quantified 
REA by employing the REA index, calculated as (total score/56) × 100 and categorized as high (>75), moderate (51–74), 
and low (<50). The Cronbach’s α coefficient for this scale is 0.923, with a structural validity of 0.921.50 In this study, the 
Cronbach’s α coefficient was 0.869.

Mini Nutritional Assessment Short Form (MNA-SF)
Nutritional screening was performed with the MNA-SF in this study. The scale is rapid, simple to administer, and has 
clearly defined scoring criteria, making it ideal for patients who are bedridden or unable to walk. When body mass index 
cannot be obtained, calf circumference can be substituted; the assessment can be completed at the bedside without 
biochemical testing. Importantly, calf-circumference cut-offs should be ethnically appropriate, and the Asian-specific 
thresholds are recommended for accurate classification. Rubenstein et al developed the questionnaire,51 which was later 
translated into Chinese by a scholar. The Chinese version of MNA-SF exhibited a Cronbach’s α coefficient of 0.711 and 
a construct validity of 0.827 when used for nutritional screening in hospitalized older adults with chronic diseases.52 The 
questionnaire comprises six items with a total score of 14 points, where a score of ≤7 signifies malnutrition. The 
Cronbach’s α coefficient in the current study was 0.725.

Concurrently, we also collected patients’ sociodemographic and clinical disease characteristics, including age, gender, 
educational level, comorbidities, and so on.

Statistical Analysis
Data analysis was conducted using SPSS 27.0 statistical software. Continuous variables that followed a normal 
distribution were described using mean (M)±standard deviation (SD), while those that did not follow a normal distribu
tion were described using the median (P25, P75). Independent samples t-tests and analysis of variance (ANOVA) were 
used to explore differences between general characteristics and the dependent variable. Harman single-factor analysis 
was conducted to identify common method bias. Pearson correlation analysis was performed to investigate relationships 
between variables. Mediation and moderation effects were assessed using the Process macro and Bootstrap analysis. The 
significance level was set at α = 0.05.
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Ethical Approval
This study has been approved by the Ethics Committee of the Affiliated Hospital of North Sichuan Medical College in 
accordance with the Declaration of Helsinki, with the ethics approval number being 2025ER49-1.

Results
Assessment of Common Method Bias
The Harman single-factor test identified 14 factors with eigenvalues exceeding 1. The first factor accounted for 17.82% 
of the variance, falling below the critical threshold of 40%. This suggests minimal influence of common method bias in 
the study.

Participants Characteristic
Among the 307 study participants, 179 (58.3%) were male and 128 (43.7%) were female, with a mean age of (69.41±10.90) 
years. The average IP score was (45.64±6.53), indicating a moderate level, while REA scored an average of (54.83±9.32), 
also at a moderate level. The mean frailty score was (4.59±2.14), FC scored (6.82±2.44), and nutrition scored (9.79±2.67). 
Additional participant characteristics are detailed in Table 1. Gender, marital status, living arrangement, hukou, and number 
of medications emerged as statistically significant predictors of REA through univariate analysis.

Table 1 Univariate Analysis of Different Baseline Characteristics on 
Rehabilitation Exercise Adherence

Variables n (%) REA (M±SD) t/F P

Age (year) 0.399 0.671
<65 98(32.2) 55.34±7.96

65~75 99(32.2) 55.01±11.04

≥75 110(35.8) 54.22±8.79
Gender 1.971 0.05
Male 179(58.3) 55.72±9.25

Female 128(43.7) 53.6±9.31
Marital status 3.504 <0.001
Married 230(74.9) 55.89±9.09

Unmarried / Divorced / Widowed 77(25.1) 51.67±9.09
Living arrangement −3.619 <0.001
Alone 45(14.7) 50.28±9.16

Family 262(85.3) 55.62±9.14
Education level 0.312 0.732

Primary school or below 201(65.5) 54.53±9.75

Middle school 68(22.1) 55.33±8.35
High school or above 38(12.4) 55.55±8.75

Occupation 1.698 0.185

On the job 38(12.4) 56.53±7.11
Retirement 72(23.5) 55.9±9.41

Unemployed 197(64.2) 54.12±9.62

Hukou 2.087 0.038
Urban 146(47.6) 55.99±9.27

Rural 161(52.4) 53.78±9.26

Insurance 1.288 0.277
Self-paying 62(20.2) 54.9±9.53

Urban and rural residents 175(57) 54.21±9.43

Urban employees 70(22.8) 56.33±8.8

(Continued)
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Correlation Analysis
Pearson correlation analysis revealed a positive association between IP and frailty (r = 0.625, P < 0.01), and negative 
correlations with FC (r = −0.640, P < 0.01) and REA (r = −0.532, P < 0.01). Moreover, REA showed positive 
correlations with FC (r = 0.630, P < 0.01) and nutrition (r = 0.414, P < 0.01), while displaying a negative correlation 
with frailty (r = −0.612, P < 0.01) (Table 2).

Mediation Effect Analysis
Standardization of all variables was performed within Model 6 of the PROCESS macro, employing 5000 bootstrap samples. 
Control variables encompassed gender, marital status, hukou, living arrangement, and number of medications. A chain 
mediation model was formulated, with the outcomes of the mediation effect analysis detailed in Table 3. IP exerted 
a significant negative effect on REA (β = −0.165, P < 0.01), each one-SD increase in IP corresponded to a 0.165-SD decrease 
in REA. The mediating analysis revealed that frailty and FC act as chain mediators in the relationship between IP and REA. 
The direct impact of IP on REA is 31.55%. In addition, three indirect pathways were identified: Path 1: IP → exacerbates 
frailty → reduces REA, with a mediating effect of 32.50%; Path 2: IP → weakens FC → reduces REA, with a mediating effect 
of 19.31%; Path 3: IP → exacerbates frailty → weakens FC → reduces REA, with a chain mediating effect of 16.63%. The 

Table 1 (Continued). 

Variables n (%) REA (M±SD) t/F P

Current smoking status 0.839 0.402

Yes 93(30.3) 55.51±9.96
No 214(69.7) 54.54±9.04

Current alcohol status 0.12 0.905

Yes 85(27.7) 54.94±9.33
No 222(72.3) 54.79±9.34

Number of strokes 1.286 0.2

First occurrence 227(73.9) 55.24±9.26
Recurrence 80(26.1) 53.68±9.45

Comorbidities −0.253 0.801

Yes 262(85.3) 54.78±9.4
No 45(14.7) 55.16±8.95

Family history −0.34 0.734

Yes 42(13.7) 54.38±7.91
No 265(86.3) 54.91±9.54

Number of medications 3.463 0.033
0~2 125(40.7) 53.89±8.86
3~4 117(38.1) 56.59±9.75

>4 65(21.2) 53.49±9.04

Note: Values in bold in Table 1 indicate P≤0.05.

Table 2 Correlation Analysis Among Variables

Variables FC IP REA Frailty

FC 1
IP −0.640** 1

REA 0.630** −0.532** 1

Frailty −0.725** 0.625** −0.612** 1
Nutrition 0.473** −0.491** 0.414** −0.599**

Note: **P<0.01.
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Bootstrap test results showed that the 95% confidence intervals (CIs) for all paths did not include zero, indicating significant 
mediation effects. Frailty and FC independently mediated the relationship between IP and REA, while also acting as a chain 
mediation. The proportions of these mediation effects are detailed in Table 4.

Moderation Effect Analysis
In this study, Model 83 of the PROCESS macro was employed to examine the moderating impact of nutrition. Results 
revealed that the interaction between IP and nutrition has significantly negatively impacted on frailty (β = −0.176, P < 
0.001). It demonstrated that a one-SD rise in IP combined with a one-SD decline in nutritional status increased frailty 
scores by 0.176 SD. Nutrition levels were classified as high, medium, and low based on the criteria of one SD above and 
below the (M±1SD). Subsequent simple slope analyses were performed (Figure 2). At a high level of nutrition (M + 
1SD), IP significantly exerted a significant positive effect on frailty (β = 0.226, P < 0.001), and this relationship persisted 
even at a low nutrition level (M - 1SD) (β = 0.578, P < 0.001). However, as nutrition levels increased, the positive 
association between IP and frailty progressively weakened. Moreover, the chain mediation effect of frailty and FC 
remained significant at various nutrition levels, with a more prominent effect observed at lower nutrition levels.

Discussion
Illness Perception Was Negatively Associated with Rehabilitation Exercise Adherence
By utilizing moderated mediation analysis, this study revealed how IP influences REA in patients with ischemic stroke. 
Studies have shown that IP was significantly negatively associated with REA. This discovery reinforces and broadens 
existing research suggesting that stroke patients’ perceptions of the disease, often shaped by their pre-existing 

Table 3 Regression Analysis Results for the Moderated Chain Mediation Model

Frailty FC REA

β t 95% CI β t 95% CI β t 95% CI

Gender 0.265 2.885** (0.084, 0.447) 0.176 2.305* (0.026, 0.327) 0.11 1.187 (−0.073, 0.294)

Marital status 0.14 1.031 (−0.127, 0.408) −0.09 −0.805 (−0.31, 0.13) −0.04 −0.297 (−0.305, 0.225)

Living arrangement −0.263 −1.595 (−0.588, 0.062) 0.455 3.343** (0.187, 0.722) 0.099 0.592 (−0.23, 0.428)

Hukou 0.242 2.794** (0.071, 0.412) 0.024 0.331 (−0.117, 0.165) −0.035 −0.403 (−0.205, 0.136)

Medications −0.004 −0.072 (−0.118, 0.11) 0.073 1.547 (−0.02, 0.167) 0.026 0.446 (−0.087, 0.139)

IP 0.547 12.945*** (0.487, 0.662) −0.336 −7.403*** (−0.425, −0.247) −0.165 −2.764** (−0.282, −0.047)

Frailty −0.507 −10.712*** (−0.6, −0.414) −0.295 −4.396*** (−0.427, −0.163)

Nutrition −0.359 −7.846*** (−0.448, −0.269)

IP x Nutrition −0.176 −4.309*** (−0.257, −0.096)

FC 0.3 4.308*** (0.163, 0.438)

R2 0.449 0.631 0.465

F 40.684*** 72.928*** 32.317***

Notes: *P<0.05, **P<0.01, ***P<0.001.

Table 4 The Bootstrap 95% Confidence Interval Results for the Effect of Illness 
Perception on Rehabilitation Exercise Adherence

β 95% CI SE Effect Proportion (%)

Total −0.523 (−.620, −0.426) 0.049

Direct −0.165 (−.282, −0.047) 0.06 31.55
Indirect −0.358 (−0.451, −0.27) 0.047 68.45

IP -Frailty-REA −0.17 (−0.26, −0.079) 0.046 32.5

IP - FC - REA −0.101 (−0.156, −0.052) 0.027 19.31
IP -Frailty - FC - REA −0.087 (−0.14, −0.045) 0.024 16.63
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environment, are significantly constrained. Influenced by cultural beliefs, the elevated prevalence and fatality rates of 
stroke prompt patients to perceive disease advancement with pessimism.20–22 The Self-Regulation Model of IP posits that 
negative IP and emotions can lead patients who perceive a health threat to engage in negative behaviors, reducing 
treatment adherence and hindering disease recovery. Therefore, guiding patients to establish accurate IPs is of significant 
importance for patients to actively confront their illness and enhance adherence to treatment and rehabilitation.

Frailty Mediates the Relationship Between Illness Perception and Rehabilitation 
Exercise Adherence
This study revealed that frailty serves as a mediator between IP and REA. Studies have shown that patients’ IP is 
associated with a variety of factors, including a strong sense of identification with the illness, the acute or chronic nature 
of the disease course, periodicity of time, and serious consequences.53 These factors may result in negative emotional 
reactions in patients, such as anxiety, depression, and rumination. Adverse emotional responses may result in negative IP, 
impacting patients’ mental health and indirectly contributing to frailty development, thus affecting adherence to 
rehabilitation exercises.54,55 Post-stroke frailty is linked not only to physiological decline but also to impairments in 
limb function, mental well-being, and social involvement.56 Negative IP can trigger or exacerbate patients’ psychological 
burden, undermining their confidence and initiative in rehabilitation, thereby affecting the recovery of limb function and 
activities of daily living. Moreover, it can decrease patients’ engagement in social activities, resulting in a decline in 
social functioning. The interaction among physical, psychological, and social functional impairments contributes to the 
development of frailty. Existing studies have confirmed a direct correlation between the severity of negative IP and the 
likelihood of frailty. Furthermore, negative IP and frailty mutually influence each other, establishing a bidirectional 
causal relationship.31,33 Frail patients, facing physical and psychological challenges, frequently encounter difficulties in 
maintaining adherence to extended rehabilitation regimens. One study found that negative IP can lead to skepticism 
toward rehabilitation treatment plans among stroke patients, diminishing their confidence in recovery.33 Frailty, in turn, 
affects the sustainability of REA.

Figure 2 Nutritional status moderates the relationship between IP and frailty.
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Family Care Mediates the Relationship Between Illness Perception and Rehabilitation 
Exercise Adherence
This study discovered that FC mediates the relationship between IP and REA. IP is a process that encompasses patients’ 
cognitive and emotional responses to their illness, reflecting the psychological impact of their physiological burden. 
Patients experiencing negative IP typically turn to family members for emotional support and guidance in selecting 
effective coping strategies. Relevant studies have shown that high levels of FC have been demonstrated to enhance the 
psychological well-being of stroke patients, mitigate negative IP, lessen the self-perceived burden of the disease, and 
consequently enhance both their physical and mental health. Moreover, positive FC can effectively enhance treatment 
adherence and quality of life among patients with chronic diseases.57 Positive FC plays a crucial role in assisting patients 
in dealing with negative events, facilitating increased emotional support, enhancing perceptions of disease adversity, and 
fostering positive behaviors for illness management.

However, the generalizability of the finding to populations beyond mainland China is constrained by the distinct 
cultural beliefs and family interaction patterns that characterize the Chinese context. Rooted in Confucian collectivism, 
filial piety, and hierarchical family roles,12,13 this cultural milieu not only shapes the cognitive schemata through which 
illness is interpreted and managed but also predetermines the gendered distribution of caregiving labor, with female 
relatives assuming primary responsibility while male involvement remains limited—thereby directly constraining both 
the quantity and quality of FC that patients ultimately perceive. Consequently, the patient’s IP is not constructed in 
isolation; rather, it is continuously negotiated within an asymmetrical power structure in which the relative discursive 
authority of individual family members mediates the final illness narrative. Given these culture-specific contingencies, 
results derived from a Chinese sample may not extrapolate to societies whose value systems, family configurations, or 
interactional norms diverge substantially; replication across culturally heterogeneous settings is therefore required before 
any broader generalization is warranted.

Frailty and Family Care Mediate the Relationship Between Illness Perception and 
Rehabilitation Exercise Adherence in a Chain Mediation Model
Additionally, studies have also found that frailty and FC play a chain mediating role between IP and REA. Specifically, 
the stronger a patient’s perception of disease threat, the less confident they feel in self-control, and the more likely they 
are to engage in negative ruminative thinking, leading to emotional responses such as restlessness and depression, which 
increase the risk of frailty. Consistent with Pearlin’s caregiver stress process model,58 escalating frailty intensifies 
functional dependence, which abruptly elevates caregiving burden and depletes family members’ physical, financial, 
and emotional resources. In the context of Confucian filial piety,59,60 this burden is disproportionately shouldered by 
female relatives who must simultaneously negotiate the conflicting roles of caregiver and breadwinner; such role strain 
accelerates physiological and psychological exhaustion, thereby undermining the sustainability of FC. Within this 
mechanistic framework, reliable and compassionate family support can supply patients with both practical and emotional 
aid, diminishing unfavorable illness beliefs and possibly reversing frailty, ultimately assisting patients in establishing 
favorable exercise routines for rehabilitation. Conversely, if patients have high levels of negative IP and have already 
developed frailty, and if family members fail to provide sufficient FC, then IP and frailty can produce a boomerang effect, 
weakening patients’ perception of FC, which in turn is associated with lower REA.

Nutrition Moderates the Relationship Between Illness Perception and Frailty
This study concludes that nutrition plays a significant role in moderating the association between IP and frailty. Under 
high nutritional status, the positive influence of IP on frailty is diminished in comparison to low nutritional status. This 
could be attributed to stroke exacerbating the decline in systemic physiological reserve functions, which can lead to 
homeostatic imbalance or physical frailty. The formation of a vicious cycle is a result of patients’ lack of accurate IP, 
which leads to the accumulation of negative emotions and exacerbates psychological frailty. The trajectory of frailty is 
closely associated with nutritional status in this process.61–63 The physiological impact of stroke can lead to decreased 
appetite and food intake. Patients’ negative perception of the disease can compound this effect, causing unintentional 
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weight loss, a prevalent occurrence among hospitalized patients. The lack of equilibrium between protein supply and 
demand, coupled with the disruption in the balance between muscle protein synthesis and degradation, results in the 
ongoing reduction of skeletal muscle mass and impaired muscle function. This, in turn, further exacerbates patients’ 
functional impairments and reduces treatment adherence. However, our study revealed that nutritional status can 
significantly moderate the association between IP and frailty, irrespective of the level. As nutritional status improves, 
the association between IP and frailty progressively weakens. This finding underscores the necessity of closely 
monitoring the nutritional status of stroke patients. Malnutrition can exacerbate negative IP, which in turn intensifies 
the occurrence of frailty and ultimately reduces patients’ REA. Thus, enhancing the nutritional management of stroke 
patients can improve their physiological condition and positively impact their psychological well-being, thereby provid
ing robust support for recovery.

Limitations
This study offers new insights into REA among patients with ischemic stroke, albeit with certain limitations. The data 
were obtained from a single region, potentially restricting the generalizability and applicability of the findings to stroke 
populations in regions with different socioeconomic conditions, healthcare resources, or cultural norms. Subsequent 
studies could expand their scope to encompass additional regions and populations. Given that all research data are self- 
reported by patients, there may be a recall bias leading to information bias. This study employed a cross-sectional design; 
therefore, the directionality of the observed associations remains undetermined, and causal relationships cannot be 
inferred. Subsequent research may investigate these relationships using a longitudinal design approach.

Conclusion
IP has the potential to lower REA among ischemic stroke patients by heightening frailty and compromising FC giving. In 
addition, nutrition may moderate the link between IP and frailty, strengthening the negative impact of IP on frailty, 
especially when nutritional status is low. To improve REA among stroke survivors, healthcare providers should integrate 
routine screening for both nutritional and frailty risks. For patients exhibiting low mood, concurrent psychological care 
and structured health education should be provided to establish accurate IP for both patients and their families. 
Additionally, caregivers should receive targeted guidance on delivering precise multidimensional support, encompassing 
diet, emotional encouragement, and functional exercise to facilitate comprehensive recovery.
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