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ABSTRACT
Objectives  To systematically estimate the prevalence and 
influencing factors of fear of disease progression (FoP) in 
patients who had a stroke, with a focus on China.
Design  Systematic review and meta-analysis of 
observational clinical studies.
Data sources  Eight databases (China National Knowledge 
Infrastructure, Wanfang Database, Chinese Scientific 
Journal Database (VIP), CBM, Web of Science, PubMed, 
Cochrane Library, Embase) were searched from inception 
to March 2024, supplemented by manual reference 
screening.
Eligibility criteria  Cross-sectional studies reporting FoP 
incidence or influencing factors in Chinese stroke patients 
using the Fear of Progression Questionnaire-Short Form 
scale were included.
Data extraction and synthesis  Two reviewers 
independently screened studies, extracted data and 
assessed study quality using the Agency for Healthcare 
Research and Quality tool (score range: 0–11 points). 
Random-effects models were applied to address 
substantial heterogeneity. Stata 17.0 software was used 
for meta-analysis.
Results  A total of 20 studies (15 medium-quality, 5 high-
quality) involving 7156 patients were included. The pooled 
incidence of FoP in Chinese stroke patients was 56% 
(95% CI=45% to 66%), derived from a random-effects 
model despite significant between-study heterogeneity 
(I²= 98.7%), with subgroup analyses and leave-one-out 
sensitivity analysis confirming result robustness. Subgroup 
analysis revealed that the incidence was highest in East 
China (70%, 95% CI=56% to 83%), followed by Central 
China (55%, 95% CI=36% to 73%) and North China 
(43%, 95% CI=38% to 47%). The incidence of FoP in 
haemorrhagic stroke (72%, 95% CI=49% to 95%) was 
higher than that in ischaemic stroke (45%, 95% CI=27% 
to 64%). The incidence of FoP after 2020 (59%, 
95% CI=48% to 70%) was higher than that before 2020 
(40%, 95% CI=32% to 47%). Meta-regression identified 
publication year (p=0.004) and research region (p=0.001) 
as key heterogeneity sources. The main influencing factors 
of FoP in Chinese stroke patients included age (OR=0.94, 
95% CI=0.92 to 0.97, p<0.05), education level (OR=0.71, 
95% CI=0.67 to 0.76, p<0.05), economic income 
(OR=0.74, 95% CI=0.69 to 0.78, p<0.05), body mass 
index (OR=1.22, 95% CI=1.04 to 1.43, p<0.05), social 

support (OR=0.75, 95% CI=0.63 to 0.90, p<0.05), illness 
perception (OR=1.41, 95% CI=1.37 to 1.45, p<0.05) and 
family intimacy (OR=0.80, 95% CI=0.67 to 0.96, p<0.05). 
No significant publication bias was detected (Egger’s 
p=0.052, Begg’s p=0.444), though funnel plot asymmetry 
suggested potential heterogeneity effects.
Conclusion  The incidence of FoP in Chinese stroke 
patients is high (56%), influenced by age, education level, 
economic income, body mass index, social support, illness 
perception and family intimacy. Despite high heterogeneity, 
sensitivity analyses confirmed result robustness. Clinical 
staff should prioritise psychological screening for FoP 
and implement targeted interventions, such as cognitive–
behavioural therapy for negative illness perception, social 
support programmes for low-income patients and family-
centred education for younger patients.
PROSPERO registration number  CRD42024522147.

INTRODUCTION
Stroke is currently the second leading cause 
of death globally and the leading cause of 
adult death and disability in China. By 2020, 
there were 17.8 million stroke patients in 
China over the age of 40,1 2 and the 5-year 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ The meta-analysis followed Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses 
guidelines with a comprehensive search across 
eight databases and manual reference tracking, mi-
nimising selection bias.

	⇒ Two independent reviewers conducted study 
screening, data extraction and quality assessment 
using the Agency for Healthcare Research and 
Quality tool, enhancing methodological rigour.

	⇒ Subgroup analyses and sensitivity tests were per-
formed to address heterogeneity.

	⇒ The small number of studies (n=20) limited sub-
group analyses for some influencing factors, reduc-
ing statistical power.

	⇒ Non-Chinese studies were excluded, potentially 
omitting unpublished data and limiting generalis-
ability to non-Chinese populations.
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recurrence rate in this population is as high as 41%.3 
Additionally, 70–80% of these patients will experience 
residual disabilities after treatment.4 Stroke patients often 
suffer from negative emotions such as anxiety and depres-
sion due to the long-term and repeated impacts of the 
disease on their body and mind. Furthermore, patients 
may experience fear due to a lack of understanding of 
the disease and uncertainty about its treatment and 
prognosis.5 Fear of progression (FoP) is the fear patients 
experience concerning the disease’s consequences or 
recurrence,6 and extends beyond transient psychological 
distress to critically impair treatment adherence, health 
behaviours and rehabilitation outcomes.7 8 Therefore, 
understanding the incidence and influencing factors of 
FoP in stroke patients is crucial for early identification 
and management of their fears.

Emerging evidence highlights the global prevalence 
and clinical significance of FoP in stroke populations. A 
UK qualitative study revealed that 56% of stroke survivors 
experience clinically significant FoP, primarily driven by 
uncertainty about functional recovery and social role 
disruption.9 Crowe et al10 further demonstrated that 
stroke’s sudden onset and chronicity foster profound 
self-worth loss and persistent fear of recurrence, severely 
compromising quality of life. Consistent with these find-
ings, a Korean survey of 180 ischaemic stroke patients11 
identified elevated FoP levels associated with inadequate 
disease knowledge and maladaptive health behaviours 
(eg, poor dietary habits, exercise avoidance and medica-
tion non-adherence).

Despite these insights, critical gaps persist in under-
standing FoP among Chinese stroke patients. Current 
research predominantly focuses on Western and other 
Asian populations, with limited investigation into China’s 
unique sociocultural context where family-centred care 
models and stigma surrounding chronic illness may 
amplify FoP.12 13 No consensus exists regarding FoP 
incidence or modifiable risk factors in this population, 
hindering the development of culturally adapted inter-
ventions. Thus, this study uses meta-analysis to explore 
the incidence and influencing factors of FoP in Chinese 
stroke patients, aiming to provide evidence-based guid-
ance for clinical staff to identify high-risk patients early 
and develop targeted, individualised intervention 
programmes.

METHODS
Database and search strategies
Computer retrieval of data was conducted using CNKI, 
Wangfang database, VIP, CBM, Web of Science, PubMed, 
the Cochrane Library and Embase—eight major data-
bases. The search targeted literature on the incidence of 
FoP in stroke patients and/or related influencing factors, 
with a retrieval time limit up to March 2024. A combina-
tion of Medical Subject Heading terms and free text words 
was used: “stroke”, “apoplexy”, “brain embolism”, “brain 
hemorrhage”, “cerebrovascular”, “accident”, “anxiet*”, 

“worr*”, “afraid”, “fear*”, “concern”, “relapse”, “recur*”, 
“progress*”, “return”, “incidence”, “occurrence”, “influ-
ence”, “factor*” and “relevant factor*”. Additionally, 
references within the included literature were tracked to 
enhance recall. The search strategy was independently 
conducted by two experienced investigators (ZY and CC) 
in information retrieval. Complete details of the search 
strategy are available in online supplemental table 1.

Protocol and registration
The review protocol is registered with PROSPERO 
(CRD42024522147).

Inclusion and exclusion criteria
In this review, the inclusion criteria are as follows: (1) 
studies involving stroke patients aged 18 years or older; 
(2) cross-sectional studies; (3) outcome indicators for 
the incidence of FoP in stroke patients and/or influ-
encing factors, with extractable research data presented 
as OR and 95% CI; and (4) use of the Fear of Progression 
Questionnaire-Short Form as the research instrument. 
The exclusion criteria were as follows: (1) conference 
abstracts, reviews, systematic reviews, case reports, edito-
rials, letters to the editor, comments, conference summa-
ries, chapters in books and animal studies; (2) literature 
with incomplete data or inaccessible full texts; (3) studies 
classified as low quality (score 0–3 points based on the US 
Agency for Healthcare Research and Quality (AHRQ)14 
criteria); (4) literature with repeated publication or data 
reuse and (5) documents available in both Chinese and 
English.

Data extraction and synthesis
Two researchers (MW and YY) independently identified 
relevant literature by reviewing the titles, abstracts and full 
texts of the retrieved studies. Initially, they read the titles 
and abstracts to exclude obviously irrelevant literature. 
Then, they conducted a second screening by reading the 
full texts to determine the final included literature and 
extract relevant data. Any disagreements were resolved 
through discussion and consultation with a third inves-
tigator. The extracted data primarily included the first 
author, year of publication, study area, age, total sample 
size, incidence of FoP, influencing factors, etc. Two 
researchers independently completed data extraction, 
and all researchers subsequently reviewed the data for 
accuracy.

Quality assessment
The quality of the included literature was independently 
evaluated by two investigators (MW and YY) using the eval-
uation criteria recommended by AHRQ.14 The criteria 
include 11 items, with 1 point assigned for each item 
answered as ‘yes’, ‘no’ or ‘unclear’. The total score ranges 
from 0 to 11 points, categorising studies as low quality 
(0–3 points), medium quality (4–7 points) or high quality 
(8–11 points). Any discrepancies between two investiga-
tors were resolved by consulting a third reviewer (LX).
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Statistical analysis
Using Stata V.17.0 software, a meta-analysis was conducted 
to determine the incidence and influencing factors of FoP 
in stroke patients. I2 was used to test the heterogeneity 

of the included literature. If I2<50% and p≥0.1, a fixed-
effect model was used for analysis; otherwise, a random-
effects model was adopted. To further explore sources of 
heterogeneity, meta-regression analysis was conducted 

Table 1  Characteristics and evaluated quality of the included studies

First author
Research 
area Stroke type

Age 
(year)

Total sample 
size

Number 
of cases

Incidence 
(%)

Influencing 
factor

Estimation 
of quality

Li et al15 Shanxi Haemorrhagic and 
ischaemic stroke

18–59 337 171 50.74 — H

Song et al16 Shandong Haemorrhagic and 
ischaemic stroke

18–79 437 355 81.24 1, 4, 8, 9 M

Zhang et al17 Tianjin Haemorrhagic and 
ischaemic stroke

≥18 408 176 40.6 — M

Gu et al18 Hainan Haemorrhagic and 
ischaemic stroke

≥60 223 — — 1, 7, 8, 10, 13 H

Huang et al19 Sichuan Cerebral arterial 
thrombosis

≥18 314 — — 1, 6, 11, 12, 14, 
15, 22

M

Liu et al20 Shandong Cerebral arterial 
thrombosis

— 160 54 33.75 5, 7, 16, 17, 
18, 19

H

Wang et al21 Shandong Haemorrhagic 
apoplexy

≥18 292 247 82.33 — M

Qi et al22 Henan Cerebral arterial 
thrombosis

18–60 300 127 42.3 1, 5, 18, 20, 21 M

Wei et al23 Tianjin Haemorrhagic and 
ischaemic stroke

≥18 425 187 44 3, 6, 8, 22, 23, 
24, 25, 26

M

Mei et al24 Jilin Cerebral arterial 
thrombosis

≥18 276 — — 5, 7, 8 M

Zhang et al25 Hebei Haemorrhagic and 
ischaemic stroke

≥18 335 143 42.7 1, 2, 6, 7, 10, 
11, 15, 27, 28

M

Sun et al26 Shandong Haemorrhagic 
apoplexy

18–69 170 148 87.05 — M

Yun et al27 Henan Haemorrhagic and 
ischaemic stroke

≥18 192 94 48.95 1, 29 M

Liu et al28 Sichuan Haemorrhagic and 
ischaemic stroke

— 448 233 52 1, 8, 27, 30, 31, 
32, 33, 34

M

Deng et al29 Guangdong Haemorrhagic and 
ischaemic stroke

20–35 876 — — 3, 7, 17, 21, 25, 
35, 36

M

Yi et al30 Henan Cerebral arterial 
thrombosis

24–59 218 158 72.5 22, 25, 31, 37 H

Bao et al31 Shandong Haemorrhagic and 
ischaemic stroke

≥60 584 498 85.27 1, 4, 8, 10, 22 H

Cui et al32 Hebei Cerebral arterial 
thrombosis

18–80 358 116 32.4 1, 2, 3, 8, 16, 
17, 18

M

Wang et al33 Shandong Haemorrhagic 
apoplexy

≥18 220 99 45 4, 15, 38 M

Liu et al34 Tianjin Haemorrhagic and 
ischaemic stroke

≥18 583 248 42.5 — M

–, no relevant content; 1, age; 2, gender; 3, family history; 4, course; 5, education level; 6, working conditions; 7, economic income; 8, 
disease recurrence rate; 9, Activities of Daily Living (ADL); 10, Barthel index; 11, body mass index; 12, marital status; 13, self-efficacy; 
14, reproductive condition; 15, social support; 16, Modified Rankin Scale (MRS); 17, family care; 18, understanding social support; 19, 
illness uncertainty; 20, Eysenck personality type; 21, underlying diseases; 22, illness perception; 23, health literacy; 24, family resilience; 
25, medical burden; 26, stroke type; 27, family intimacy; 28, nerve function defect degree; 29, multiple dimensions of fatigue; 30, main 
caregivers; 31, living conditions; 32, cases visited hospital within 6 hours; 33, disease shame; 34, self-perceived burden; 35, Self-Rating 
Anxiety Scale (SAS); 36, Self-Rating Depression Scale (SDS); 37, coping style; 38, Hospital Anxiety and Depression Scale (HADS) ; 
AHRQ, Agency for Healthcare Research and Quality; H, high quality (AHRQ score 8–11 points); M, medium quality (AHRQ score 4–7 
points).
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using covariates such as publication years, research area 
and stroke type. Subgroup analysis and sensitivity anal-
ysis were performed to further investigate the source of 
heterogeneity. Subgroup analysis categories included 
average age, study area, types of stroke and year of publi-
cation. A leave-one-out sensitivity analysis was performed 
by iteratively excluding each study to assess the robustness 
of the pooled estimates. Egger’s test and Begg’s test were 
used to evaluate publication bias, with p<0.05 considered 
statistically significant. However, a funnel plot was not 
used to assess the presence of publication bias because 
the available literature pertaining to each individual risk 
factor fell below a threshold of 10, rendering the data too 
fragmented for meaningful comparisons.

Patient and public involvement
None.

RESULTS
Literature search
A total of 994 records were retrieved from the data-
bases: 152 from PubMed, 150 from the Cochrane 
Library, 173 from CNKI, 139 from Web of Science, 
127 from CBM, 63 from VIP, 50 from Wanfang, 140 
from Embase and none from additional records iden-
tified through other sources. Subsequently, 153 dupli-
cate studies were excluded. A total of 787 articles 
were excluded following preliminary screening based 
on titles and abstracts. Following a re-screening of the 
full texts, 34 articles were excluded, and 20 articles 
were ultimately included in the meta-analysis.15–34 The 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses flow diagram illustrating the search 
strategy and study selection is depicted in online 
supplemental figure 1.

Characteristics and quality of the included studies
A total of 20 articles were included in this study,15–34 all of 
which were in Chinese. The study involved 156 patients 
with cerebral apoplexy, among whom 3054 cases of FoP 
were reported, with an incidence rate ranging from 32.4% 
to 87.05%. The study covered nine provinces in China: 
Shanxi, Shandong, Tianjin, Hainan, Sichuan, Henan, Jilin, 
Hebei and Guangdong. The average age of the patients 
ranged from 27.45 to 69.42 years. A total of 38 factors influ-
encing FoP in patients with cerebral apoplexy were identi-
fied in China. The results of the literature quality evaluation 
indicated that 15 articles16 17 19 21–29 32–34 were of medium 
quality, while 5 articles15 18 20 30 31 were of high quality. The 
complete details of the characteristics and quality of the 
included studies are available in table 1.

Meta-analysis of the incidence of FoP in Chinese stroke 
patients
Among the included 20 articles,15–34 16 arti-
cles15–17 20–23 25–28 30–34 reported the incidence of FoP in 
stroke patients. There was significant heterogeneity among 

the studies (I2=98.7%, p<0.001), so the random-effects 
model was used for meta-analysis. The results showed that 
the incidence of FoP in Chinese stroke patients was 56% 
(95% CI=45% to 66%). The forest plot of FoP incidence in 
Chinese stroke patients is shown in figure 1.

Will be included in the document in accordance 
with the research area, stroke type, year of publica-
tion on subgroup analysis, the results showed: (1) the 
incidence in North China, East China and Central 
China was 43% (95% CI=38% to 47%), 70% (95% 
CI=56% to 83%) and 55% (95% CI=36% to 73%), 
respectively. (2) The incidence of FoP in ischaemic 
and haemorrhagic stroke was 45% (95% CI=27% to 
64%) and 72% (95% CI=49% to 95%), respectively. 
(3) Grouped by year of publication, the incidence 
of FoP before 2020 and after 2020 was 40% (95% 
CI=32% to 47%) and 59% (95% CI=48% to 70%), 
respectively. The subgroup analysis of the incidence 
of FoP in Chinese stroke patients is shown in table 2. 
To explore potential sources of heterogeneity, we 
performed meta-regression analyses using publica-
tion years, research area and stroke type as covari-
ates. Publication years (B=0.28, 95% CI=0.12 to 0.61, 
p=0.004) and research area (B=0.41, 95% CI=0.26 to 
0.65, p=0.001) were statistically significant predictors 
of FoP incidence, indicating that more recent studies 
and studies from specific regions reported higher 
FoP rates. Stroke type (B=0.30, 95% CI=0.08 to 1.13, 
p=0.065) showed a marginal association but did not 
reach statistical significance. Meta-regression results 
are presented in table 3.

Meta-analysis of influencing factors of FoP in Chinese stroke 
patients
In this study, the influencing factors of FoP were 
extracted from 15 articles,16 18–20 22–25 27–33 and the 
studies with ≥2 influencing factors were combined. 
Meta-analysis results showed that age, education 
level, income, body mass index (BMI), perception of 
social support, illness perception and the family inti-
macy degree are the main factors affecting China’s 
FoP patients with cerebral apoplexy, with statistically 
significant difference (p<0.05). Among them, age, 
education level, economic income, social support and 
family intimacy were protective factors, as shown in 
table 4.

Sensitivity analysis
The leave-one-out sensitivity analysis demonstrated 
robust pooled estimates. The amount of total consoli-
dation effect is 0.56 (95% CI=45% to 66%). No single 
study significantly altered the effect size, confirming 
the stability of our findings, as shown in figure 2.

Test of publication bias
Using Egger’s inspection and Begg’s inspection 
respectively to evaluate publication bias incidence 
FoP research, Egger’s inspection (t=2.13, p=0.0517) 
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and Begg’s inspection (Z=0.86, p=0.4440) indicate no 
significant publication bias. Despite mild asymmetry 
in the funnel plot (online supplemental figure 2), 
this pattern is likely attributable to high between-
study heterogeneity (I²=98.7%) rather than selective 

publication. Sensitivity analyses further confirmed the 
robustness of our findings, as the pooled incidence 
estimate remained stable when individual studies 
were sequentially excluded. However, the number of 
studies included for each influencing factor of stroke 

Figure 1  Forest plot of incidence of fear of disease progression in stroke in China. ES, effect size.

Table 2  Subgroup analysis of incidence of fear of disease progression in stroke in China

Subunit
Number of research
(a piece of writing) Occurrence rate (95% CI) (%) Effect model

Heterogeneity test

P value I2 (%)

Research area

 � North China 615 17 23 25 32 34 0.43 (0.38 to 0.47） Random <0.001 80.96

 � East China 616 20 21 26 31 33 0.70 (0.56 to 0.83） Random <0.001 98.25

 � Central China 322 27 30 0.55 (0.36 to 0.73） Random <0.001 96.42

Stroke type

 � Ischaemic 420 22 30 32 0.45 (0.27 to 0.64） Random <0.001 97.46

 � Haemorrhagic 321 26 33 0.72 (0.49 to 0.95） Random <0.001 98.32

Year of publication

 � 2020 and before 332–34 0.40 (0.32 to 0.47） Random <0.001 84.76

 � After 2020 1315–17 20–23 25–28 30 31 0.59 (0.48 to 0.70） Random <0.001 98.61
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patients was relatively small, so no publication bias 
test was conducted.

DISCUSSION
A total of 16 studies on the incidence of FoP in Chinese 
stroke patients were included in this study. Meta-analysis 
results showed that the incidence of FoP in stroke patients 
in China was 56% (95% CI=45% to 66%), which is 
considered high and consistent with the research results 
of Townend et al (56%).9 The significant heterogeneity 
among the included studies, with an I² of 98.7% as shown 
in the meta-analysis of FoP incidence in Chinese stroke 
patients, poses a challenge to the validity of our results. 
This high degree of heterogeneity can be attributed to 
multiple factors. First, the studies were conducted in 
different regions, such as North China, East China and 
Central China, where there are differences in social 
and living habits, cultural background, and economic 
and medical development levels. These regional dispar-
ities may lead to variations in the reporting of FoP rates. 
Second, different types of stroke (haemorrhagic and 
ischaemic) have distinct prognoses, sequelae, morbidity 
and mortality, which can influence patients’ psycholog-
ical states and thus the incidence of FoP. Additionally, the 
studies were carried out in different time periods, and 
changes in social environment, such as the faster pace 
of modern life after 2020, may have affected patients’ 
mental stress levels and the reporting of FoP. Such diverse 

influencing factors contribute to the disparate values 
reported in the included studies and may introduce bias 
into our overall analysis. Therefore, when interpreting 
our results, it is crucial to consider the impact of this 
heterogeneity.

Meta-regression analyses further identified publication 
years (p=0.004) and research area (p=0.001) as significant 
predictors of heterogeneity, suggesting that more recent 
studies and studies from specific regions reported higher 
FoP rates. The results of the subgroup analysis showed 
that (1) the incidence of FoP in East China (70%) was 
higher than that in Central China (55%) and North 
China (43%). This regional disparity may be driven by 
variations in healthcare accessibility and socio-economic 
stressors. For instance, East China’s rapid urbanisation 
and competitive work environments may exacerbate 
psychological distress despite better medical infrastruc-
ture,35 whereas limited mental health resources in rural 
Central and North China could delay FoP diagnosis and 
intervention.36 (2) For different types of stroke, the inci-
dence of FoP in haemorrhagic stroke patients (72%) was 
significantly higher than that in ischaemic stroke patients 
(45%), consistent with the findings of Lirong et al.23 This 
may be because the overall prognosis, sequelae, morbidity 
and mortality are higher in haemorrhagic stroke patients, 
leading to lower quality of life and increased psycho-
logical distress.37 38 (3) The incidence of FoP after 2020 
(59%) was higher than before 2020 (40%), which could 

Table 3  Meta-regression analysis of incidence of fear of disease progression in stroke

Covariates B SE I2 (%) P value 95% CI

Publication years 0.28 0.10 97.71 0.004 (0.12 to 0.61)

Research area 0.41 0.09 98.23 0.001 (0.26 to 0.65)

Stroke type 0.30 0.14 97.96 0.065 (0.08 to 1.13)

Table 4  Meta-analysis of influencing factors of fear of disease progression in stroke

Influencing factor
Included literature 
(part)

Meta-analytic result Effect 
model

Results of the heterogeneity test

OR (95% CI) P value P value I2 (%)

Age (year) 916 18 19 22 25 27 28 31 32 0.94 (0.92 to 0.97） <0.001 Fixed 0.07 44.8

Course of disease 316 31 33 0.43 (0.11 to 1.64） 0.22 Stochastic <0.001 91.3

Economic income 318 24 25 0.74 (0.69 to 0.78） <0.001 Fixed 0.14 49.7

Number of disease 
recurrences

716 18 23 24 28 31 32 1.12 (0.89 to 1.41） 0.34 Stochastic 0.001 73.1

Barthel index 218 31 0.76 (0.52 to 1.11） 0.15 Fixed 0.67 0

Family history 229 32 1.23 (0.99 to 1.54） 0.07 Fixed 0.87 0

Body mass index 219 25 1.22 (1.04 to 1.43） 0.02 Fixed 0.90 0

Underlying diseases 222 29 1.32 (0.98 to 1.79） 0.07 Fixed 0.83 0

Social support 319 25 33 0.75 (0.63 to 0.90） 0.002 Stochastic 0.002 84.0

Illness perception 419 23 30 31 1.41 (1.37 to 1.45） <0.001 Fixed 0.95 0

Family intimacy 225 28 0.80 (0.67 to 0.96） 0.01 Stochastic 0.002 89.0

Education level 222 24 0.71 (0.67 to 0.76） <0.001 Fixed 0.24 28.2

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
6 Ju

n
e 2025. 

10.1136/b
m

jo
p

en
-2024-091605 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


7Yang Z, et al. BMJ Open 2025;15:e091605. doi:10.1136/bmjopen-2024-091605

Open access

be related to the faster pace of modern life and greater 
mental stress.

Social and demographic factors are significant catego-
ries of influencing factors for FoP in stroke patients in 
China, including age, education level, economic income 
and BMI. (1) Age: The results of this study showed that 
age was a protective factor for FoP in stroke patients. This 
may be because elderly patients usually have rich life expe-
rience and most are in the stage of retirement and home 
care, which grants them stronger psychological toler-
ance to disease and lower fear of disease progression.39 
(2) Education level: The study indicates that a higher 
level of education is a protective factor for FoP in stroke 
patients. This is likely because patients with higher educa-
tion levels have a stronger ability to comprehend disease-
related information. After illness, they can independently 
acquire disease information through books, the internet 
and other means, and can adopt more effective coping 
strategies when facing symptoms, thus avoiding excessive 
fear.40 (3) Economic income: The results of this study 
showed that economic income was a protective factor for 
FoP in stroke patients. Stroke has a high morbidity rate, 

and most patients require long rehabilitation treatment 
cycles and significant economic support. Patients with low 
family income have limited medical expenditure, making 
it difficult to cope with sudden illness and its associated 
burdens, leading to poor psychological status and more 
serious fear of the disease.41 (4) BMI: This study suggests 
that BMI is positively correlated with FoP in stroke 
patients. Patients with a higher BMI often have insufficient 
disease cognition or self-management ability,42 leading to 
a lack of confidence in self-control and management after 
the onset of the disease. Additionally, overweight and 
obesity can result in various abnormal health indicators, 
increasing the risk of stroke recurrence and aggravating 
patients’ fear of disease progression. Although statistically 
significant (OR=1.22), the modest effect size indicates 
BMI should be interpreted cautiously as a predictor of 
FoP, and clinical interventions should prioritise stronger 
risk factors. Therefore, clinical medical staff should focus 
on young patients, those with low education levels, low 
family income and high BMI. Strengthening the assess-
ment and screening of FoP in these patients, providing 
predictive nursing care and offering personalised health 

Figure 2  Sensitivity analysis of the incidence of fear of disease progression in stroke in China.
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education and psychological guidance according to 
patients’ conditions can help improve their confidence 
in coping with the disease and reduce their fear of disease 
progression.

Disease-related factors, including illness perception, 
are a type of influencing factors of FoP in Chinese stroke 
patients. Illness perception refers to the process by 
which patients use previous knowledge and experience 
of the disease to analyse and explain current symptoms 
or disease, representing the patient’s understanding, 
recognition and emotional response to the disease.43 
This research shows that disease awareness and FoP in 
stroke patients are positively correlated, meaning the 
more negative the illness perception, the more severe the 
FoP. The reason may be that patients with high levels of 
negative illness perception lack correct understanding 
of disease-related knowledge and treatment, believe they 
cannot control disease progression and this sense of 
losing control over their health contributes to the fear of 
the disease. Therefore, clinical medical staff should iden-
tify patients with high levels of negative illness perception 
as soon as possible and use acceptance and commitment 
therapy and cognitive–behavioural therapy to intervene 
cognitively, correct misconceptions, establish accurate 
illness perception and enhance patients’ confidence 
in managing the disease to reduce their fear of disease 
progression.

Socio-psychological factors, including social support 
and family intimacy, are major influencing factors for 
FoP in Chinese stroke patients. (1) Social support: This 
study showed that social support was a protective factor 
for FoP in stroke patients. The occurrence of stroke is a 
negative stress event for patients. During treatment and 
rehabilitation, patients are very eager to receive help and 
support from family, friends and other sources. High 
levels of social support can provide patients with more 
favourable social resources and emotional care, allevi-
ating their fear to some extent and helping them face life 
with optimism.44 45 Conversely, low levels of social support 
can lead to pessimism in patients, which can exacerbate 
their fear of the disease and its progression. (2) Family 
intimacy: Family intimacy refers to the closeness, trust, 
understanding and support between family members. 
This study shows that family intimacy is a protective 
factor for FoP in stroke patients. Good family intimacy 
can provide adequate emotional support, help buffer 
the discomfort caused by stressful events and encourage 
positive coping mechanisms, thus reducing psychological 
pressure and the fear of disease progression.46 Therefore, 
clinical medical staff should actively mobilise patients’ 
social support systems, encourage them to express their 
ideas and seek support from various sources. In addition, 
caregivers should be encouraged to strengthen commu-
nication and care, improve family relationships and posi-
tive interactions, jointly cope with the challenges of the 
disease and reduce patients’ fear of disease progression.

Based on current clinical evidence, psychological inter-
ventions such as cognitive–behavioural therapy47 and 

mindfulness-based approaches48 have demonstrated effi-
cacy in reducing fear of progression in stroke patients. 
These interventions should be implemented within a 
multidisciplinary rehabilitation framework, with partic-
ular attention to cultural adaptation in the Chinese 
healthcare context.

However, several limitations of this study should 
be noted. First, there was significant heterogeneity 
(I2=98.7%) across the included studies. While subgroup 
analyses and meta-regression were conducted to explore 
potential sources of this heterogeneity, the high variability 
remains a concern and may limit the interpretability of 
the results. Second, the majority of the included studies 
were cross-sectional in design, which restricts the ability 
to establish causal relationships and may introduce recall 
and selection biases. Third, the quality of the studies 
varied, with many being of medium quality, which could 
impact the reliability of the findings. Despite screening 
the studies using the AHRQ tool, the presence of lower-
quality studies may undermine the robustness of the 
conclusions. Additionally, all studies were conducted in 
China, which may limit the generalisability of the findings 
to other countries or cultural contexts. These limitations 
should be carefully considered when interpreting the 
results of this meta-analysis. Future research should aim 
to improve study quality by incorporating longitudinal 
designs, addressing potential biases and including more 
high-quality studies with diverse populations. Expanding 
research to include varied cultural and geographical 
settings will also help confirm the broader applicability 
of these results.

CONCLUSIONS
The incidence of FoP in Chinese stroke patients is 56%, 
indicating a high prevalence. Age, education level, 
economic income, BMI, social support, illness perception 
and family intimacy are the main influencing factors of 
FoP in Chinese stroke patients. Clinical attention should 
be paid to the evaluation and screening of FoP in stroke 
patients, with a focus on key groups such as those with 
young age, low education level, low family income, high 
BMI and low social support. This approach will maxi-
mise the supportive role of family and society and reduce 
negative illness perceptions. Individualised health educa-
tion and psychological guidance should be tailored to 
different groups, which is crucial for reducing the occur-
rence of FoP and improving patients’ quality of life.
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