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Purpose: This study aimed to identify key predictive factors influencing adherence to physical
exercise rehabilitation among adults during the first three months following a first-onset isch-
emic stroke in China. Methods: A cross-sectional descriptive study was conducted among
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experiencing a first-onset ischemic stroke. Predictors included family support, coping with role
transition, depression, self-efficacy, and body image. Hierarchical multiple regression analysis
was performed. Results: The mean adherence score for physical exercise rehabilitation was
39.58 (standard deviation=6.71), indicating a moderate adherence level (70.6%). In model
1, male sex (p=.20, p=.017) and post-stroke duration of 2 months (p=.31, p=.015) and 3
months (=.39, p=.002) were significant predictors of adherence to physical exercise reha-
bilitation. Adding main predictors in model 2 resulted in a significant increase in explained
variance (AR?2=.418, p <.001), accounting for 51.5% of the total variance (R2=.515, adjusted
R2=.484). Male sex (p=.15, p=.017), family support (=.43, p<.001), self-efficacy (p=.26,
p<.001), depression (p=-.24, p=.001), and coping with role transition (3=.16, p=.033)
were significant predictors. Body image and post-stroke duration were not significant after ad-
justment. Conclusion: Efforts to promote adherence to physical exercise rehabilitation should
prioritize family support, depressive symptoms, self-efficacy, and coping with role transition.
Furthermore, body image may warrant attention when developing sex-specific intervention
strategies.
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INTRODUCTION

Stroke remains a major global public health concern,
contributing substantially to mortality and long-term dis-
ability [1]. In China, stroke is both a leading cause of death
and the primary contributor to adult disability [2]. Epide-
miological data from 2020 highlight the substantial burden
of stroke, with 17.8 million survivors, including 3.4 million

first-onset cases, and 2.3 million deaths [2]. Among survi-
vors, 12.5% experience stroke-related disabilities (modified
Rankin Scale >1), representing approximately 2.2 million
individuals [2]. Additionally, there is an increasing trend of
stroke incidence among younger adults [3]. Data from the
national Stroke Risk Population Screening and Interven-
tion Program (2012-2016) showed that individuals aged 18
to 64 years accounted for more than 66.6% of first-ever
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stroke cases [4]. Therefore, stroke prevention and manage-
ment are critical priorities in adult populations.

The impact of stroke extends beyond the acute phase,
imposing significant burdens on individuals across physio-
logical, psychological, and social dimensions [3]. Approxi-
mately 60% to 80% of adult stroke survivors experience re-
sidual disabilities that substantially limit daily functioning
and impede social reintegration, while also facing height-
ened psychological distress and elevated recovery expecta-
tions [5]. Therefore, optimizing rehabilitation outcomes for
adult stroke survivors is essential to improve quality of life
and support successful societal reintegration. Adherence
to physical exercise rehabilitation is widely recognized as a
cornerstone of ischemic stroke recovery [6]. It is defined as
the consistent and systematic engagement of post-stroke
individuals in prescribed exercise regimens aimed at re-
storing motor function and resuming daily activities [7].
Importantly, the first three months following a stroke rep-
resent a period of heightened neuroplasticity, character-
ized by rapid spontaneous neurological recovery facilitat-
ed by synaptic reorganization and axonal sprouting in
peri-infarct regions [8]. This critical window offers a
unique opportunity in which early and sustained partici-
pation in structured exercise programs can significantly
enhance recovery processes and prevent functional de-
cline [9].

Despite its well-documented benefits, adherence to
physical exercise rehabilitation remains low among stroke
survivors. Previous studies using the Exercise Adherence
Questionnaire (EAQ) have revealed concerningly low ad-
herence rates. For example, Zhao and Bai [10] reported
that only 7.4% of stroke patients demonstrated high adher-
ence, while most exhibited moderate (41.1%) or low
(51.5%) adherence. Similarly, Cao et al. [11] found that
82.2% of participants had low adherence. These findings
highlight a substantial gap between recommended reha-
bilitation practices and actual patient behavior.

Given the critical role of physical exercise rehabilitation
in functional recovery, it is essential to investigate the de-
terminants influencing adherence during the early post-
stroke period. A clearer understanding of these factors can
inform the development of targeted, evidence-based in-
terventions to enhance rehabilitation outcomes and im-
prove long-term quality of life for this population.

The Roy adaptation model (RAM) provided the concep-
tual foundation for this study [12], supported by an exten-
sive review of the literature to deepen understanding of
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adaptive processes in adults with first-onset ischemic
stroke, particularly in relation to adherence to physical ex-
ercise rehabilitation. Stroke often results in lasting disabil-
ities and functional limitations [3], requiring survivors to
adapt rapidly to maintain independence and well-being.
Stroke survivors are expected to engage in a multidimen-
sional adjustment process in response to new physical,
psychological, and social realities. According to RAM, ad-
herence to physical exercise rehabilitation can be ex-
plained through four adaptive modes: physiological,
self-concept, role function, and interdependence [12]. In
this study, the relationships between these adaptive
modes and the selected variables were examined to estab-
lish a theoretical foundation for understanding rehabilita-
tion adherence. Following a first-onset stroke—particular-
ly during the critical first three months—survivors may
face challenges in adjusting to altered physical abilities,
evolving self-perceptions, changing roles, and shifts in so-
cial support networks [5]. Therefore, the RAM offers a
comprehensive framework for interpreting adherence be-
haviors, encompassing not only physical recovery but also
psychological and social adaptation.

Prior research has identified multiple psychosocial and
behavioral factors that influence treatment adherence in
both stroke and other chronic illnesses [13]. Among these,
in the context of community-dwelling stroke survivors,
self-efficacy has consistently shown a positive correlation
with rehabilitation adherence [13]. A stronger belief in
one’s ability to perform specific actions predicts greater en-
gagement in prescribed exercise regimens and improved
long-term functional outcomes [13]. Similarly, depres-
sion—a common post-stroke condition—impairs cognitive
function, reduces motivation, and diminishes engagement
in rehabilitation. Several studies have linked depressive
symptoms to lower adherence to physical exercise rehabil-
itation among stroke survivors [5,14]. Furthermore, family
support has emerged as a critical determinant of rehabili-
tation engagement. Supportive family environments have
been shown to enhance patient confidence and encourage
adherence, whereas the absence of such support is often
associated with poor treatment compliance [5]. Another
salient factor, particularly within the context of chronic ill-
ness, is coping with role transition, which encompasses
cognitive and behavioral strategies such as confronting,
avoiding, or yielding to challenges. Evidence suggests that
individuals who employ a proactive, “facing” approach to
adaptation are more likely to maintain higher adherence
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levels [15]. In addition, body image—defined as one’s per-
ceptions and attitudes toward physical appearance—has
been associated with adherence behaviors among individ-
uals with chronic illness. Studies indicate that patients with
negative body image perceptions tend to exhibit poorer
adherence to treatment [16]. Collectively, these factors
highlight the multidimensional nature of adherence be-
haviors and provide a foundation for examining their influ-
ence on post-stroke rehabilitation.

Previous studies have demonstrated that self-efficacy,
family support, depression, coping with role transition, and
body image influence treatment adherence in stroke and
other chronic illnesses [5,13-16]. However, their specific
roles during the first one to three months after a first-onset
stroke—a period critical for adaptation and recovery—re-
main underexplored, particularly among adult survivors
aged 18 to 60 years, who represent more than two-thirds of
stroke cases in China (66.6%) and possess distinct rehabili-
tation needs compared with older adults [4]. This study ad-
dresses this gap by examining these factors in relation to
adherence to physical exercise rehabilitation during early
recovery, guided by the RAM. Within this framework, the
variables correspond to the four adaptive modes: self-effi-
cacy and body image align with the self-concept mode;
coping with role transition corresponds to the role function
mode; depression represents an emotional manifestation
within the physiological mode; and family support reflects
the interdependence mode. The findings from this study
will provide evidence-based insights to inform the devel-
opment of targeted, patient-centered rehabilitation strate-
gies and promote sustained functional recovery among
stroke survivors.

1. Study Design

This cross-sectional descriptive study was conducted at
the Neurology Outpatient Clinic of the First Affiliated Hos-
pital of Wenzhou Medical University (FAH of WMU) in
China from July to October 2024.

2. Setting and Samples
The target population consisted of adult patients diag-

nosed with a first-onset ischemic stroke who received
treatment at the Department of Neurology, FAH of WMU.
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Participants were recruited based on the following inclu-
sion criteria: (1) attendance at a clinical follow-up between
1-3 months after discharge; (2) age between 18 and 60
years; (3) ability to read and communicate in Chinese; (4)
full consciousness and good cooperation; and (5) an Activ-
ities of Daily Living (ADL) score between 21 and 90. The
exclusion criteria were: (1) disability due to other causes;
(2) severe cardiopulmonary dysfunction or a history of
craniocerebral trauma; and (3) serious auditory or visual
impairment that prevented cooperation with the study.
Participants did not receive any monetary or non-mone-
tary compensation for their participation.

In the absence of a directly comparable prior study, the
sample size was determined a priori using G*Power soft-
ware (version 3.1). The calculation was based on a planned
multiple regression analysis with nine predictors, an alpha
level of .05, statistical power of .85, and a medium effect
size (0.15), as recommended for nursing research [17]. This
resulted in a required sample size of 126 participants. To
account for a potential 10% attrition rate, the target was in-
creased to 138 participants. The final analytic sample in-
cluded 137 participants (one case was excluded due to ex-
cessive Cook’s distance), yielding an achieved post hoc
power of approximately .92, indicating adequate statistical
power for the final model.

3. Instruments

1) General demographic questionnaire

The general demographic questionnaire consisted of
eight items covering sex, age, date of first onset, length of
hospital stay, post-stroke duration, date of follow-up visit,
ADL score, and site of limb function loss.

The ADL scale is a commonly used instrument for evalu-
ating patients’ self-care ability in daily life. It assesses mul-
tiple dimensions of functional capacity on a scale ranging
from 0 to 100. The scoring criteria are as follows: a score of
0-20 indicates complete dependence on others for daily
living; 21-40 suggests a significant need for assistance; 41-
60 indicates a moderate need for help; 61-90 signifies that
the patient has basic self-care abilities; and a score of 91-
100 indicates that the patient is largely independent in per-
forming daily living activities.

2) Physical exercise rehabilitation adherence

Physical exercise rehabilitation adherence was defined
as the extent to which stroke patients performed prescribed
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exercises systematically and scientifically to restore limb
function and daily activities according to professional guid-
ance. Adherence was measured using the EAQ developed
by Lin et al. [7]. The EAQ includes 14 items across three di-
mensions: adherence to rehabilitation exercises, exercise
monitoring, and advice seeking. Each item is rated on a
4-point Likert scale ranging from 1 (“not do it at all”) to 4
(“do it completely”), yielding a total score range of 14-56.
Higher scores indicate stronger adherence. Adherence lev-
els were categorized as high (>=75%), moderate (50.0%-
74.9%), and low (<50%), using the formula: adherence
level =actual adherence score/possibility total adherence
score (56 points) x 100%. Cronbach’s a was .92 in Lin’s study
[7]; in this study, it was .90.

3) Self-efficacy

Self-efficacy—defined as an individual’s confidence in
executing specific behaviors to achieve desired out-
comes—was assessed using the General Self-Efficacy Scale
(GSES) developed by Schwarzer and Jerusalem and trans-
lated into Chinese by Zhang and Schwarzer [18]. The GSES
consists of 10 items rated on a 4-point Likert scale from 1
(“not at all true”) to 4 (“exactly true”), with a total score
range of 10-40. Higher scores indicate greater self-efficacy.
Cronbach’s a in this study was .72.

4) Coping with role transition

Coping with role transition was assessed using the
Post-Discharge Coping Difficulty Scale (PDCDS) devel-
oped by Fitzgerald, Piacentine and translated into Chinese
by Zhao et al. [19]. The Chinese version of the scale consists
of two primary dimensions: the life management dimen-
sion, which includes emotional self-regulation, self-care
capacity, self-medication management ability, and chal-
lenges faced by family caregivers; and the emotional needs
dimension, which comprises life stress and rehabilita-
tion-related difficulties [19]. The PDCDS contains seven
items rated on a 10-point Likert scale from 0 (“no difficul-
ty”) to 10 (“very difficult”), with total scores ranging from 0
to 70. Lower scores indicate more effective coping with
post-discharge difficulties [19]. Cronbach’s a was .89 in
Zhao et al’s study [19] and .91 in this study.

5) Body image

Body image is defined as an individual’s beliefs and atti-
tudes toward their physical appearance, encompassing
perceptions of physical form, body size and shape, weight,
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and attractiveness. Body image was assessed using the
Body Image States Scale (BISS), developed by Cash et al.
and translated into Chinese by Wang [20]. The scale con-
sists of six items rated on a nine-point Likert scale. Three
items—body shape, weight, and degree of self-perception—
are positively scored from 1 (extremely dissatisfied) to 9 (ex-
tremely satisfied), while the remaining three items—body
size, self-attractiveness, and comparison with others—are
negatively scored from 9 (extremely satisfied) to 1 (extreme-
ly dissatisfied) [20]. The total score ranges from 6 to 54, with
lower scores indicating a more positive perception of body
image. The Cronbach’s a for the Chinese version was .71 in
Wang's research [20] and .76 in this study.

6) Depression

Depression is a class of mood disorders characterized by
significant and persistent disturbances in mood, cognition,
and behavior, manifesting as depressed mood, slowed
thinking, impaired cognitive functioning, diminished voli-
tional activity, and somatic symptoms. Depression was as-
sessed using the Patient Health Questionnaire (PHQ-9),
developed by Spitzer et al. and translated into Chinese by
Bian et al. [21]. The PHQ-9 consists of nine symptom items
and one overall functional assessment. The symptom items
measure reduced interest, depressed mood, sleep distur-
bance, fatigue, changes in appetite, low self-esteem, con-
centration difficulties, psychomotor retardation, and sui-
cidal ideation. Each item is rated on a four-point scale
ranging from 0 (“not at all”) to 3 (“nearly every day”), with
higher scores indicating greater depressive severity. The
total score ranges from 0 to 27. Depression severity is clas-
sified as follows: 0-4, no depressive symptoms; 5-9, mild;
10-14, moderate; and > 15, severe [21]. Cronbach’s o for the
Chinese version was .84, and it was .86 in the present study.

7) Family support

Family support refers to the degree to which family mem-
bers provide emotional, informational, and instrumental
assistance to meet patients’ needs during recovery. Family
support was measured using the Perceived Social Support
from Family Scale (PSS-Fa), developed by Procidano and
Heller and translated into Chinese by Chen [22]. The PSS-
Fa consists of 20 items rated on a 5-point Likert scale rang-
ing from 1 (“totally disagree”) to 5 (“totally agree”), with
higher scores indicating greater perceived family support.
The Cronbach's a in Procidano’s study was .90 [23] and for
this study was .87.
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4. Data Collection

Rigorous standardized procedures were employed for
participant selection and data collection. Using a simple
random sampling method, eligible patients were identified
through a multi-step process. After obtaining approval
from the Institutional Review Boards (IRBs) of Burapha
University and the First Affiliated Hospital of Wenzhou
Medical University, researchers accessed daily outpatient
lists (Monday to Sunday) to identify first-onset stroke pa-
tients within one to three months post-discharge. Each eli-
gible patient was assigned a unique identification number
written on uniformly sized pieces of paper, which were
placed in an opaque box, thoroughly mixed, and randomly
drawn at a 50% selection rate by an independent staff
member.

During the data collection process, all selected patients
were informed both orally and in writing about the study’s
purpose, procedures, confidentiality assurances, and vol-
untary nature. They were clearly informed that participa-
tion was voluntary and that refusal or withdrawal at any
stage would not affect their access to medical care. Written
informed consent was obtained from all participants prior
to data collection.

Questionnaires were administered under standardized
conditions. After obtaining permission to meet the patient,
the researcher met participants in a designated visitor area
adjacent to the neurology office. Each participant was pro-
vided with a paper-based questionnaire packet, including
the General Demographic Questionnaire, EAQ, PSS-Fa,
PDCDS, PHQ-9, BISS, and GSES, which took approximately
30 minutes to complete. For participants with motor im-
pairments, researchers assisted by scribing responses un-
der direct supervision, ensuring accuracy and confidential-
ity. All questionnaires were reviewed for completeness
while respecting the participants’ right to skip questions.
Upon confirmation of completion, all data were securely
uploaded to the study’s software system and stored in a
password-protected database.

5. Ethical Considerations

This study was reviewed and approved by the Institution
Review Board (IRB) of Burapha University, Thailand (2024/
July/16th, G-HS052/2567) and the First Affiliated Hospital
of Wenzhou Medical University, China (2024/July/14th,
KY2024-151).
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All participants were provided with a comprehensive ex-
planation of the study objectives, procedures, data han-
dling, and participant rights. The researchers ensured that
all participants fully understood the information provided
and voluntarily signed informed consent forms prior to
participation.

6. Data Analysis

All data analyses were performed using IBM SPSS ver.
27.0 (IBM Corp., Armonk, NY, USA), with the level of statis-
tical significance set at p<.05. Descriptive statistics, includ-
ing frequencies, percentages, means, and standard devia-
tions (SDs), were used to describe participant characteristics
and study variables. The independent t-test and one-way
analysis of variance (ANOVA) were applied to examine dif-
ferences in adherence to physical exercise rehabilitation
across participant characteristics. For any significant effects
found in the ANOVA, post hoc comparisons were per-
formed using Tukey's honestly significant difference test.
Hierarchical multiple regression analysis was conducted to
identify predictors of adherence to physical exercise reha-
bilitation.

The assumptions of multiple regression were verified be-
fore analysis. Scatterplots of the dependent variable against
each independent variable demonstrated approximately
linear relationships. The Durbin-Watson statistic was 1.631
for Model 1 and 1.83 for Model 2, indicating no autocor-
relation. Normality was confirmed using histograms and
Q-Q plots, and homoscedasticity was supported by the re-
siduals plotted against predicted values. Variance inflation
factor values ranged from 1.11 to 1.34, confirming the ab-
sence of multicollinearity. Cook’s distance values were be-
low 1, and standardized residuals indicated no influential
outliers. No missing data were observed.

1. Characteristics of Participants

Data from 137 adults with first-onset ischemic stroke
were analyzed. The majority of participants were male
(68.6%), and most were aged between 51 and 60 years
(66.4%), with a mean age of 52.20 years (SD =6.76). Most par-
ticipants demonstrated moderate dependency, as indicated
by ADL scores ranging from 61 to 90 (92.7%, mean =83.69,
SD=11.70). Regarding post-stroke duration, 11.7% were as-
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sessed at one month, 24.1% at two months, and 64.2% at
three months post-stroke (mean =2.53, SD=0.70). Detailed
demographic and clinical characteristics are presented in
Table 1.

2. Descriptive Information of Study Variables

Table 2 summarizes the overall adherence to physical ex-
ercise rehabilitation, with a mean score of 39.58 (SD=6.71),
representing a moderate level of adherence (70.6%).
Among the three dimensions, adherence to rehabilitation
exercise demonstrated a high level (mean=24.49, SD=4.17;
76.5%), while exercise monitoring (mean=7.80, SD =1.56;
64.9%) and advice seeking (mean=7.30, SD=2.07; 60.8%)
showed moderate levels. The mean scores were 28.72
(SD =4.69) for self-efficacy, 25.74 (SD=12.13) for coping
with role transition, 32.55 (SD =5.28) for body image, 0.66
(SD=1.54) for depression, and 66.97 (SD =10.65) for family
support, as shown in Table 3.

3. Differences in Adherence to Physical Exercise Rehabili-
tation across Demographic and Clinical Characteristics

Significant differences in adherence to physical exercise
rehabilitation were observed according to sex and post-

Characteristics of Participants (N=137)

stroke duration. Male participants exhibited significantly
greater adherence than female participants (t=2.06,
p=.041). With respect to clinical factors, adherence also
differed significantly among the three post-stroke duration
groups (F=4.08, p=.019). Post-hoc comparisons revealed
that participants at three months post-stroke demonstrated
significantly higher adherence than those at one month.
Conversely, no significant differences were identified in
adherence across age groups (t=0.43, p=.666) or ADL lev-
els (t=-0.21, p=.403), as presented in Table 1.

4. Correlations among Key Study Variables

Pearson correlation analyses revealed significant positive
correlations between rehabilitation adherence and both
self-efficacy (r=.50, p<.001) and family support (r=.56,
p<.001). In contrast, depression (r=-.36, p<.001) and
body image (r=-.17, p=.022) were significantly negatively
correlated with adherence. No significant associations
were identified for coping with role transition (r=-.06,
p=.257). Detailed correlation coefficients are presented in
Table 4.

Adherence to physical exercise rehabilitation

Variables -
Categories n (%) M+SD torF p (Tukey’s HSD)
Sex Male 94 (68.6) 40.37+6.29 2.06 .041
Female 43(31.4) 37.86+7.32
Age (year) 18-45 18(13.1) 40.22+5.70 0.43 666
46-60 119 (86.9) 39.49+6.86
Post-stroke duration (month) 1° 16 (11.7) 35.35+8.37 4.08 .019
2 33 (24.1) 39.67+6.28 (c>a)
3° 88 (64.2) 40.34+6.30
ADL score 21-60 10 (7.3) 39.80+3.58 -0.21 403
61-90 127 (92.7) 39.57+6.90
ADL=activities of daily living; HSD =honestly significant difference; M =mean; SD =standard deviation.
Descriptive Statistics for Adherence to Physical Exercise Rehabilitation (N=137)
Variables Possible score (range) Actual score (range) @ M=SD  Adherence level (%)
Total adherence to physical exercise rehabilitation 14-56 17-55 39.58+6.71 Moderate (70.6)
Adherence to rehabilitation exercise 8-32 9-32 24.49+4.17 High (76.5)
Exercise monitoring 4-12 4-12 7.80+1.56 Moderate (64.9)
Advice seeking 3-12 3-12 7.30+2.07 Moderate (60.8)

M =mean; SD =standard deviation.
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Description of Factors Related to Rehabilitation Exercise (N=137)

Variables Possible score (range) Actual score (range) Mz=SD
Family support 20-100 19-93 66.97 £10.65
Coping with role transition 0-70 3-58 25.74+12.13
Depression 0-27 0-13 0.66+1.54
Self-efficacy 10-40 15-40 28.72+4.69
Body image 6-54 16-48 32.55+5.28
M =mean; SD =standard deviation.
Correlation between Predictors and Adherence to Physical Exercise Rehabilitation (N=137)
Adberence f(?r . Coping with role . ) Body
. physical exercise Family support - Depression Self-efficacy .
Variables rehabilitation transition image
rort(p)
Adherence to physical exercise 1
rehabilitation
Sex .17 (.021)
Post-stroke duration of 2 months .01 (.468)
Post-stroke duration of 3 months .15(.038)
Family support .56 (<.001) 1
Coping with role transition -.06 (.257) -.07 (.216) 1
Depression -.36 (<.001) -.12(.078) .36 (<.001) 1
Self-efficacy .50 (<.001) .32(<.001) -.16 (.030) -.38(<.001) 1
Body image -17(.022) -.06(.252) 35(<.001) .04 (.329) -.18(.017) 1

5. Predictive Factors of Adherence to Physical Exercise
Rehabilitation

Preliminary analyses indicated that adherence to physi-
cal exercise rehabilitation differed significantly by sex
(t=2.06, p=.041) and post-stroke duration (F=4.08,
p=.019), while no significant differences were observed for
age or ADL (Table 1). Therefore, sex and post-stroke dura-
tion were retained as covariates in subsequent regression
analyses.

In the covariate-only model (Model 1), male sex (f=.20,
p=.017) and post-stroke duration of two months (f=.31,
p=.015) and three months (f=.39, p=.002) were significant
predictors of physical exercise rehabilitation adherence.
Model 1 accounted for 9.7% of the variance in adherence
(R2=.097, adjusted R>=.076, F(3, 133)=4.76, p=.004).
When the main predictors (family support, coping with
role transition, depression, self-efficacy, and body image)
were added in model 2, the explained variance significantly
increased by 41.8% (AR?=.418, F(5, 128)=22.03, p<.001),
resulting in a total explained variance of 51.5% (R*=.515,
adjusted R?=.484). In this adjusted model, male sex re-
mained significant but decreased in magnitude (p=.15,
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p=.017), while post-stroke duration at two and three
months was no longer significant. Among the main predic-
tors, family support (p=.43, p<.001), self-efficacy (p=.26,
p<.001), depression (f=-.24, p=.001), and coping with
role transition (f=.16, p=.033) emerged as significant pre-
dictors of adherence. Body image was not a significant pre-
dictor (B=-.13, p=.050), suggesting that its apparent effects
in unadjusted models may be partly attributable to sex dif-
ferences. Full regression results are summarized in Table 5.

This cross-sectional descriptive study examined adher-
ence to physical exercise rehabilitation and identified its
key predictive factors among adults during the first three
months following a first-onset ischemic stroke in China.
The findings revealed that family support and self-efficacy
were the strongest predictors of adherence, while depres-
sion, sex, and coping with role transition showed second-
ary predictive effects after controlling for sex and post-
stroke duration. Body image and post-stroke duration were
not statistically significant.

Initial bivariate analyses found no significant association
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Hierarchical Multiple Regression Analysis of Factors Influencing Adherence to Physical Exercise Rehabilitation (N=137)

Variables Categories

B SE
Constant 3292 1.88
Sex Female (ref.)
Male

1 (ref.)

2 4.84

3 5.50

2.87 1.20

Post-stroke duration (month)
1.97
1.76
Family support

Coping with role transition

Depression

Self-efficacy

Body image

Adjusted R®

RZ

Change of R?

df

E(p)
Durbin-Watson

df=degrees of freedom; SE =standard error.

between rehabilitation adherence and coping with role
transition. However, this variable was retained in the hier-
archical regression model based on two key consider-
ations. First, previous research has established its theoreti-
cal importance as a determinant of long-term rehabilitation
engagement [15]. Second, according to the RAM, effective
adaptation to role transitions represents a critical psycho-
social process in post-stroke recovery, influencing health
behaviors such as rehabilitation adherence [12]. The selec-
tive inclusion of this variable ensured that the final model
maintained an appropriate balance between statistical rig-
or and clinical relevance.

The hierarchical regression analysis emphasized that
modifiable psychosocial factors—particularly strong family
support and high self-efficacy—were the most robust pre-
dictors of greater adherence to physical exercise rehabilita-
tion. Lower depression levels and more positive percep-
tions of coping with role transitions also contributed
significantly, though to a lesser extent. Conversely, the ef-
fects of non-modifiable factors, such as stroke duration, di-
minished once psychosocial variables were accounted for.
Although male sex was associated with higher adherence,
this finding highlights the importance of developing
sex-tailored intervention strategies rather than suggesting
an inherently causal relationship. The regression model ex-
plained 51.5% of the variance in adherence, indicating a
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Model 1 Model 2
B t p B SE B t p
1751 <.001 11.83 4.74 2.49 .014
.20 241 .017 2.18 0.90 .15 2.42 .017
31 2.45 .015 1.71 1.53 1 1.12 27
.39 3.13 .002 1.45 1.42 11 1.03 31
0.27 0.04 43 6.56 <.001
0.08 0.04 .16 2.15 .033
-1.06 0.31 -.24 -3.30 .001
0.38 0.10 .26 3.70 <.001
-0.17 0.09 -.13 -1.98 .050
.076 484
.097 55115
.097 418
3 5
4.76 (.004) 22.03 (<.001)
1.631 1.83

substantial influence of psychosocial and demographic
factors. Nevertheless, 48.5% of the variance remained un-
explained, suggesting that additional variables, such as en-
vironmental, cognitive, or healthcare system-related fac-
tors, should be examined in future research to further
clarify adherence mechanisms.

Adherence to rehabilitation exercises in the early post-
stroke period is critical for optimizing functional recovery
and preventing secondary complications. Consistent en-
gagement in exercise rehabilitation during this period sig-
nificantly enhances motor outcomes and reduces the risk
of long-term disability. In this study, the mean adherence
score was 39.58 (SD=6.71), corresponding to a moderate
level of adherence (70.6%). Dimensional analysis showed
relatively high adherence to rehabilitation exercise itself
(76.5%), while adherence to exercise monitoring (64.9%)
and advice-seeking behaviors (60.8%) remained at moder-
ate levels. This result was slightly lower than that reported
by Zhang et al. [24], who found an adherence rate of 77.1%.
Although this moderate level of engagement suggests a
reasonable degree of participation, it remains suboptimal
for maximizing rehabilitation benefits. These findings em-
phasize the necessity of identifying key determinants of ad-
herence and implementing targeted nursing interventions
to improve adherence and support recovery.

The moderate adherence levels observed in this study
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may partly reflect the influence of sex composition and
post-stroke duration. Regression analyses identified male
sex as a significant predictor of greater rehabilitation ad-
herence, consistent with the findings of Zhang et al. [24],
who reported superior adherence among male stroke pa-
tients. Several factors may explain this pattern. Physiologi-
cally, males generally exhibit higher baseline physical fit-
ness and more favorable hormonal profiles, both of which
may enhance recovery potential [25]. Additionally, male
often carry greater social and familial responsibilities, lead-
ing to stronger motivation and expectations to maintain
functional independence through rehabilitation [26]. Ac-
cording to the RAM, individuals with greater physiological
and psychological adaptive capacity are better equipped to
adjust to post-stroke changes and engage actively in reha-
bilitation exercises [12,25]. This highlights the need to ex-
plore and develop sex-specific intervention strategies.

In the initial regression model (model 1), post-stroke du-
ration at two and three months, compared with one month,
was a significant predictor of adherence. However, this ef-
fect was no longer significant once behavioral variables
were introduced in model 2. This finding suggests that time
since stroke does not exert a direct influence on adherence;
rather, its apparent effect becomes non-significant once
psychosocial factors such as family support and self-effica-
cy are considered. According to the RAM, individuals grad-
ually make adaptive adjustments to environmental and
physiological changes over time. A longer post-stroke dura-
tion allows patients more opportunities for both physical
and psychological adaptation, facilitating progressive en-
gagement in rehabilitation activities and enhancing will-
ingness and confidence to participate in exercise programs
[27].

Among all predictors, family support emerged as the
most significant determinant of rehabilitation exercise ad-
herence, consistent with previous evidence [5,10]. Within
the framework of the RAM, interdependence is identified
as one of the four primary adaptive modes, highlighting the
central role of social support systems in health recovery
[12]. For stroke survivors, family support serves as a critical
adaptive resource that strengthens the ability to cope with
physical and psychosocial stressors associated with stroke,
thereby promoting greater adaptive capacity and sustained
rehabilitation engagement [28]. These findings underscore
the need for healthcare professionals to provide targeted
health education to families, emphasizing the essential role
of family involvement, particularly during the first three
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months post-stroke, to optimize recovery outcomes.

Self-efficacy was identified as the second most influential
predictor of adherence to physical exercise rehabilitation,
even after controlling for sex and post-stroke duration. This
finding reinforces the importance of psychological resourc-
es in facilitating adherence during the early recovery phase.
Consistent with prior empirical studies, self-efficacy has
been recognized as a pivotal determinant of exercise ad-
herence among stroke survivors [13]. Self-efficacy rep-
resents an individual’s belief in their capacity to manage
challenges and execute specific behaviors effectively. In the
context of RAM, health maintenance is achieved through
adaptive responses to environmental stimuli [12]. Stroke
survivors with higher levels of self-efficacy often demon-
strate stronger self-identity and greater self-esteem [29],
enabling them to approach rehabilitation with confidence
and perseverance. During the critical window of neuro-
plasticity, enhanced self-efficacy enables patients to take
full advantage of recovery opportunities, establish sustain-
able exercise routines, and improve adherence to rehabili-
tation regimens [30]. Clinically, healthcare providers
should promote self-efficacy by setting achievable short-
term goals, offering structured guidance to reframe chal-
lenges as opportunities for mastery, and providing timely
positive feedback to reinforce patients’ confidence in their
rehabilitation progress.

Depression was also found to be a significant predictor of
adherence to physical exercise rehabilitation. This finding
aligns with previous research demonstrating that post-
stroke depression significantly impairs exercise adherence
[31]. In this study, only 2.9% of participants exhibited mild
depressive symptoms, a prevalence notably lower than that
reported in prior studies [32]. Within the RAM, depression
reflects a maladaptive response within the self-concept
mode [12], representing difficulties in psychological adjust-
ment following stroke. Depressive symptoms can compro-
mise post-stroke rehabilitation adherence by impairing
physiological regulation, role adaptation, and stimulus
processing capacity. Among adult stroke patients, psycho-
social stressors may reduce both energy and motivation for
rehabilitation participation [33]. Moreover, fatigue associ-
ated with depression often further limits participation in
therapy, hindering neurofunctional recovery [14]. These
findings emphasize the importance of standardized early
depression screening and timely psychological interven-
tions—such as counseling or behavioral therapy—to opti-
mize rehabilitation adherence and improve long-term
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functional outcomes.

Coping with role transition also emerged as a significant
predictor of adherence to physical exercise rehabilitation.
Notably, while the bivariate analysis did not identify a sig-
nificant correlation between coping with role transition
and adherence, its significance became apparent in the
multiple regression model after controlling for sex and
post-stroke duration. This suggests that the relationship
between coping with role transition and adherence may be
mediated or moderated by other psychosocial factors.
Within RAM, coping reflects a patient’s ability to adjust to
changes in role function following stroke. For individuals
experiencing their first stroke, the abrupt shift in identity
can lead to challenges in role adaptation and maladaptive
coping responses, which in turn affect health behaviors
such as treatment adherence [34]. Maladaptive coping of-
ten diminishes motivation for rehabilitation, resulting in
poor adherence to prescribed exercise regimens. Work-
ing-age stroke survivors, in particular, frequently face sig-
nificant psychosocial adjustments as they transition from
“breadwinner” to “care recipient” or from “professional” to
“patient.” Successful adaptation to these role changes can
reduce frustration and depressive symptoms while increas-
ing engagement in rehabilitation. The first three months
after stroke represent a critical window for both neurologi-
cal recovery and psychological adaptation; poor adjust-
ment during this period may establish negative behavioral
patterns that compromise long-term adherence. Prior evi-
dence in chronic illness populations also supports the pos-
itive relationship between effective coping and treatment
adherence [15]. These findings reinforce the importance of
enhancing role transition coping to improve rehabilitation
engagement. Nurses can play a pivotal role in implement-
ing role-restructuring interventions that help patients iden-
tify pre-morbid social roles, recognize roles that remain
sustainable, and modify those requiring functional adapta-
tion.

Contrary to the initial hypothesis, although correlation
analysis revealed a weak negative association between
body image and adherence to physical exercise rehabilita-
tion, this relationship was not significant in the hierarchical
multiple regression model after adjustment. Similarly,
Schwieger et al. [35] reported that body image did not sig-
nificantly influence brace-wearing adherence among fe-
males with adolescent idiopathic scoliosis. One possible
explanation is that body image primarily reflects satisfac-
tion with physical appearance and does not directly trans-
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late to health behavior. Furthermore, patients with similar
levels of body image satisfaction may adopt markedly dif-
ferent coping mechanisms. For example, individuals with
low body image but high self-efficacy may channel dissat-
isfaction into motivation to exercise, thereby enhancing
adherence [16]. In contrast, patients who experience both
low body image and poor self-identity are more likely to
disengage from rehabilitation activities [33]. Such individu-
al variability limits the predictive utility of body image as a
uniform indicator of rehabilitation adherence. Therefore,
healthcare providers should emphasize personalized strat-
egies that integrate self-efficacy enhancement and adaptive
coping support to optimize rehabilitation outcomes.

The findings from this study provide meaningful contri-
butions to both clinical nursing practice and nursing re-
search, offering theoretical innovation by addressing key
gaps in the existing literature. First, with respect to the
study population, this research specifically targeted adult
stroke patients aged 18 to 60 years, a demographic that has
been underrepresented in prior studies. Second, in terms
of the temporal dimension, this study uniquely focused on
the first three months following the initial onset of isch-
emic stroke—a critical window for neurorehabilitation and
behavioral adaptation. By systematically investigating ad-
herence to physical exercise rehabilitation during this peri-
od and identifying key predictive factors among adult
stroke survivors, this study provides empirical evidence to
guide early, individualized intervention strategies. The
findings also advocate the implementation of evi-
dence-based approaches to enhance adherence, with the
broader goal of helping patients attain optimal physical,
cognitive, emotional, and social recovery. Moreover, these
results can assist healthcare professionals in delivering
personalized, patient-centered guidance that facilitates a
smoother transition from hospital-based rehabilitation to
community or home-based continuing care. However, sev-
eral limitations should be acknowledged. First, as a sin-
gle-center study, the generalizability of findings to broader
populations may be limited. Second, the reliance on
self-reported measures of adherence introduces potential
recall and social desirability biases. Future studies could
strengthen methodological rigor by incorporating objective
assessment tools, such as direct observation or digital
monitoring systems. Finally, the cross-sectional design
limits the ability to infer causal relationships or track be-
havioral changes over time. Future longitudinal or
mixed-method designs are recommended to capture the
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dynamic nature of post-stroke adaptation and explore the
motivational mechanisms that underlie adherence behav-
iors.

Despite significant advances in medical technology that
have improved survival rates among stroke patients, main-
taining adherence to physical exercise rehabilitation re-
mains a persistent challenge. Within this context, nurses
play a pivotal role in fostering and sustaining engagement
in rehabilitation activities. To address this challenge effec-
tively, a multifaceted and patient-centered approach is es-
sential. During the early post-stroke phase, strengthening
family support through structured education for both pa-
tients and caregivers can foster a collaborative and empow-
ering environment. Enhancing patients’ confidence by em-
ploying motivational interviewing, structured goal-setting,
and positive reinforcement can further improve adherence.
Routine screening for depressive symptoms and the timely
provision of psychological support are critical for reducing
emotional barriers that impede participation. Additionally,
assisting patients in adapting to new roles through coun-
seling and coping strategy training can promote emotional
adjustment and resilience. Addressing body image con-
cerns through validated assessment tools and reframing
focus from appearance toward functional improvement
may further support engagement. Collectively, these tar-
geted, nurse-led interventions can significantly improve
rehabilitation adherence, thereby enhancing long-term re-
covery and quality of life among stroke survivors.

This study identified the factors associated with adher-
ence to physical exercise rehabilitation among adults expe-
riencing a first-onset ischemic stroke. Stronger family sup-
port and higher self-efficacy emerged as the most powerful
and consistent predictors of adherence, while lower levels
of depression also contributed substantially. Positive per-
ceptions of coping with role transition demonstrated addi-
tional, though smaller, predictive value. The observed as-
sociation between male sex and higher adherence
underscores the importance of developing sex-tailored in-
terventions rather than implying inherent behavioral dif-
ferences. These findings provide actionable insights for
clinical practice. Healthcare professionals should empha-
size family education, motivational goal-setting, regular
depression screening, and role adaptation counseling to
strengthen adherence during the early post-stroke period.
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Future research should expand sample sizes and incorpo-
rate multicenter designs to enhance representativeness,
while longitudinal methods are recommended to track ad-
herence trajectories over time. The inclusion of objective
adherence measures, such as digital monitoring or direct
observation, would also improve the accuracy of outcome
evaluation. Through these methodological and clinical ad-
vancements, future work can more effectively address post-
stroke adaptation challenges, promote consistent rehabili-
tation adherence, and ultimately improve the overall
quality of life of stroke survivors.
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