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Background: Quit smoking, moderate drinking, exercise, and healthy eating
habits are all known to decrease the risk of stroke. As a result, understanding
the health behaviors of high risk groups for stroke is crucial. Health behavior
is influenced by knowledge, social environment, and health beliefs. However,
little research has been done on these relationships. For a better grasp of the
relationships mentioned above, consider using the COM-B model (capability,
opportunity, motivation, and behavior). The purpose of this study was to
investigate the variables related to health behavior and to test the mediating
effect of health beliefs.

Methods: The cross-sectional study was carried out at a physical examination
center of a tertiary hospital in Shanghai, China. 986 high-risk populations of
stroke have been tested using the Health Behavior Scale (HBS-SP), Stroke
Knowledge Questionnaire (SKQ), Health Beliefs Questionnaire (HBS), and
Multidimensional Scale of Perceived Social Support (MSPSS). The structural
equation modeling was used in this study.

Results: The scores for MSPSS, SKQ, HBS, and HBS-SP were 60.64+13.72,
26.60+9.77, 157.71+34.34, and 2.46+0.41, respectively. The revised model
fits well (approximate root mean square error=0.042; comparative fit
index=0.946). The health behavior was obviously and positively correlated to
social Support, stroke knowledge, and health beliefs. Moreover, health belief
has a mediating effect on the relation of social support, stroke knowledge,
and health behavior.

Conclusion: Chinese high risk groups for stroke have a mediate level of health
behaviors. Factors associated with health behaviors are knowledge of stroke,
health beliefs, and social support. The COM-B-based model can be used to
explain the health behavior of individuals at risk of stroke and to guide the
formulation of effective health management programs.
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the high-risk population of stroke, health behaviors, health beliefs, stroke knowledge,
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Introduction

With more than 13 million strokes, over 2 million new cases,
and an additional 23.9 million transient ischemic attacks (TTAs)
per year (1, 2), stroke is the main cause of mortality and adult
disability in China (3), and the economic cost of its treatment and
out-of-hospital care is particularly high. Consequently, stroke
places enormous pressure on patients, families, society, and
medical systems (4). As part of the national noncommunicable
diseases (NCDs) work, the Chinese government finally established
the stroke screening and intervention project for high risk groups
in 2011, and by 2016, 6 million people in 31 provinces have been
screened for vascular risk factors (1). As of December 2019, the
Brain Prevention Committee of the National Health Commission
had licensed 30 stroke demonstration centers, 466 stroke centers,
181 comprehensive stroke prevention centers, and 717 stroke
prevention centers (5).

Most of the burden of stroke can be attributed to changeable risk
factors, and epidemiological studies show that these factors are related
to the occurrence of stroke (6, 7). The main risk factor for stroke is
hypertension (8). Additionally, research has shown that smoking
significantly raises the relative risk of ischemic stroke by 90% (9, 10),
making it an independent and significant risk factor. Diabetes, which
can more than double the risk of stroke (11), is another independent
risk factor for stroke. Atrial fibrillation and other types of heart disease
may also increase the risk of stroke (12) and dyslipidemia is
significantly associated with stroke (13). Increasing daily physical
exercise can reduce the risk of stroke (14, 15). There is also a positive
correlation between stroke and obesity.

Health behavior is an effective and practical way to prevent stroke
(16, 17) and is defined as a range of overt behavior patterns, actions,
and habits that relate to health maintenance, health restoration, and
health improvement (18), which possibly reduces stroke risks by as
much as 80% (19), and stroke incidence rates by as much as 50% (20).
Numerous researchers have extensively examined the interplay
between knowledge and belief and an individual’s understanding of a
specific event is influenced by the information they acquire, whereas
beliefs are rooted in the knowledge perceived by the individual (21).
Previous studies show that stroke patients with more knowledge,
strong health beliefs, and social support will greatly improve their
health behavior (22, 23). Moreover, social interaction also plays a
critical role in the outcome of stroke survivors and social support can
also increase health belief which refers to an individuals belief in his
or her capability to execute health behaviors necessary to achieve
health-related outcomes (24).

However, current primary stroke prevention strategies for
high-risk groups (19) fail to actively prevent most high-risk groups
because of the lack of personal motivation to control risk factors
(25). Individuals at risk of stroke rarely adhere to suggested lifestyle
changes, from unhealthy lifestyles to health-promoting behaviors
(26). Most studies on the factors that influence health behavior
have rarely been influenced by a theoretical framework. As a result,
employing behavioral models to identify health behaviors may
provide important insights into efficient interventions to enhance
health-promoting behaviors. The capability opportunity motivation
and behavior (COM-B) model is a model for behavior change (27).
According to the theory, behavior is produced by the interaction
of capability (psychological or physical ability, such as knowledge),
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opportunity (physical and social environment, such as
environmental resources and social impacts), and motivation
(reflective and automatic mechanisms, such as self-efficacy and
emotion) (28). The relationship between capability, opportunity,
and conduct is mediated by motivation. This framework can help
researchers diagnose what needs to be changed to achieve the
desired behavior, hence assisting in the design of behavior change
interventions (28). The COM-B has demonstrated substantial
explanatory power for health behaviors in earlier studies (28, 29).
However, only a limited amount of studies have determined the
paths using structural equation modeling (SEM). Therefore, in our
study, we regard capability as knowledge of stroke, opportunity as
social support, motivation as health beliefs, and behavior as a
healthy lifestyle. To examine the relationships between the
aforementioned variables, we utilized SEM. The theoretical model
is shown in Figure 1.

Based on the
following hypotheses:

above discussion, we propose the

HI: Social support, stroke knowledge, and health beliefs
significantly affect the health behaviors of high-risk individuals
with stroke.

H2: Health beliefs mediate the relationship between social
support, stroke knowledge, and health behaviors.

Therefore, this research focuses on high-risk groups of stroke and
conducts an in-depth review of their health behaviors. On the one
hand, this study facilitates a deeper understanding of the relationship
between social support, stroke knowledge, health beliefs, and health
behavior while examining the possible channels through which the
above variables affect health behaviors among high-risk groups from
the comprehensive COM-B theory. On the other hand, to better
understand the influence of beliefs, this study included health beliefs
as a mediating variable. This study fills in the gaps left by earlier
research and offers a solid foundation for more effective guidance
aimed at enhancing the health behaviors of high-risk groups and
reducing the morbidity of stroke.

Opportunity
MSPSS

> HBS-SP

FIGURE 1
Conceptual model of this study.
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Methods
Study design and participants

Convenience sampling and a cross-sectional design were used in
this investigation. In total, 986 individuals from our hospital’s physical
examination center engaged in this study. The inclusion criteria for
patients in this research were (1) people aged > 18 years old; (2) high-
risk populations of stroke; and (3) voluntarily participating in this
study. Our definition of high-risk populations of stroke in this study
included subjects with high-risk factors, but no cardiovascular events.
The risk of stroke was assessed according to the Chinese Stroke
Screening and Prevention Program, people with three or more of the
following risk factors are classified as high-risk stroke population:
hypertension, hyperlipidemia, diabetes, current smoking, physical
inactivity, atrial fibrillation, obese or overweight (BM >26kg/m2),
family history of stroke (30). The BMI was computed as weight/
height2 (kg/m2). Individuals with communication difficulties due to
severe physical or mental illnesses, serious illnesses such as malignant
tumors, dementia, and schizophrenia, and disabilities were excluded.
According to the requirements of the sample size of the structural
equation model, the number of samples should be 10 to 20 times the
number of observed variables. A total of 32 observed variables were
included in the structural equation modeling in this study. The
theoretical sample size is 320 to 640 people. The actual sample size in
this study was 986, the effective sample size was 960, and it also met
the minimum requirement of 200 people for the structural equation
model sample (31).

Instruments and measurements

Demographic and clinical information
Sociodemographic information included age, gender, education,
marriage status, current smoking, and physical inactivity. Clinical
information included hypertension, dyslipidemia, diabetes, obesity or
overweight, atrial fibrillation, and a family history of stroke. These data
were obtained through a comprehensive and self-made questionnaire.

The Chinese version of the multidimensional
scale of perceived social support (MSPSS)

MSPSS was designed by Zimet et al. (32). MSPSS is a 12-item
questionnaire that assesses subjective perceptions of the adequacy of
social support from family, friends, and important others (romantic
partners, etc.). Participants rated these questions on the Likert scale
on a scale of 1 to 7, with a score of 1 as very strong disagreement and
7 as very strong agreement. Summary scores range from 12 (lowest)
to 84 (highest level of social support). The Chinese version of the
MSPSS has good reliability and validity in the Chinese population (33,
34). In the study, the Cronbach’s o« of MSPSS was 0.979.

The Chinese version of the stroke knowledge
questionnaire (SKQ)

SKQ is a 40-item questionnaire to evaluate personal knowledge
about stroke, developed by Yao (35). SKQ has 6 dimensions:
premonitory symptoms (7 items), emergency treatment (4 items), risk
factors (12 items), drug safety (4 items), mode of behavior (10 items),
and rehabilitation (3 items). The answer to each item gets one point
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and the correct answer gets one point, the wrong answer or unknown
answer gets zero. Each participant’s project scores add up, ranging
from 0 to 40. The higher the score, the higher the understanding of
stroke. The scale is widely used in China and has good reliability and
validity (36-38). In the study, the Cronbach’s & of SKQ was 0.938.

The Chinese version of the health beliefs scale
(HBS)

HBS is a 48-item questionnaire to assess health beliefs, which was
suitable for Chinese populations and was developed by Ji and Yang
(39). There are 48 items in 5 dimensions, including personal health
belief (10 items), feel the implement ability (7 items), feel control (6
items), feel the resources used (14 items), and feel the threat (11
items). Each item’s ratings ranged from 1 (very weak) to 5 (very
strong). Summary scores range from 48 (lowest) to 240 (highest level
of health belief). The scale is widely used in China (40, 41) and in this
study, the Cronbach’s « of HBS was 0.983.

The Chinese version of the health behavior scale
for stroke patients (HBS-SP)

HBS-SP was designed by Wan et al. (42) according to the Chinese
version of the Health Promotion Lifestyle Profile IT. HBS-SP contains
25 items in 6 dimensions, including exercise (6 items), medication
adherence (4 items), guideline adherence (6 items), nutrition (3
items), health responsibility (2 items), smoking and alcohol abstinence
(2 items). The rating for each item ranges from 1 (never) to 4 (always).
According to the average score of the scale, the average score for each
subcategory <2 means low level health behavior, the score of 2-3
means moderate-level health behavior, and the score >3 means high-
level health behavior. This scale has good reliability and validity and
can scientifically assess the health behavior level of stroke patients and
high-risk populations of stroke (43, 44). In the study, the Cronbach’s
o of HBS-SP was 0.867.

Data collection

This study was conducted in an anonymous and volunteer
manner. Participant recruitment took place between April to August
2023. We posted recruitment posters, which detailed the volunteer
criteria and participation locations. Those willing to participate can
directly go to the office alone and then researchers explain the research
content to them and obtain informed consent from participants.
Before starting the data collection, participants were also informed of
their purpose and the choice to participate or withdraw during the
experiment. The participants’ responses were filled out in
questionnaires. Of the 986 questionnaires submitted, all filled out this
questionnaire but 26 were excluded because they had more than 10%
of missing items.

Statistical analyses

For analysis, we used the method of data two-person input to
ensure the accurate input of data. The data were analyzed using SPSS
version 26.0. Normality was assessed using the Shapiro-Wilk test and
normal quantile plots. The participants’ sociodemographic and
disease-specific characteristics were first described using descriptive
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statistics. One-way analysis of variance (ANOVA) and independent
sample T-test were used for statistical analysis. Second, Spearman
correlation analysis was used to explore the correlation between
knowledge, health beliefs, social support, and health behaviors. In this
study, structural equation modeling (SEM) was used to test the chain
mediating effect. AMOS 25.0 was used to analyze the SEM of the
variables MSPSS, SKQ, HBS, and HBS-SP. The level of statistical
significance was set at 0.05. To improve the accuracy of model
estimation, 5,000 times Bootstrap self-sampling method was used for
analysis to test the significance of the mediating effect, and 95%
confidence intervals were calculated; if the 95% CI of the standardized
path coeflicients did not contain 0, then the intermediate effect
was significant.

Results

Participant characteristics and analysis of
group differences in MSPSS, SKQ, HBS, and
HBS-SP

A total of high-risk populations of stroke (male 70.00% and
female 30.00%) were recruited in the study. The average age was
62.28+12.88, and 63.44% of the population were over 60. High-risk
populations of stroke had a bachelor school education or above
accounted for 25.52% (245/960), 94.48%(907/960) of the patients were
married, and 87.08%(836/960) of the patients with a family history of
stroke. The result showed that female, people with hypertension,
diabetes, atrial fibrillation, and dyslipidemia had higher scores on
HBS-SP (p <0.05). Individuals who are current smoking, and physical
inactivity had lower scores on HBS-SP (p <0.05). Table 1 shows the
detailed results.

Correlation of MSPSS, SKQ, HBS, and
HBS-SP

Table 2 showed that total or average scores for MSPSS, SKQ, HBS,
and HBS-SP were 60.64+13.72, 26.60+9.77, 157.71+34.34, and
2.46£0.41, respectively. Table 2 also presented the statistical results of
correlation coefficients that the HBS was obviously and positively
correlated to MSPSS (r=0.300, p<0.01) and SKQ (r=0.166, p<0.01).
In addition, HBS-SP was obviously and positively related to MSPSS
(r=0.336, p<0.01), SKQ (r=0.355, p<0.01), and HBS (r=0.519,
p<0.01).

Mediations of MSPSS, SKQ, HBS, and
HBS-SP

To test the mediating role of HBS between the independent
variables MSPSS, and SKQ, and after the modification of the model,
the fitting index results were obtained: X2/df=2.724<5.000,
NFI1=0.936>0.900, GFI=0.946>0.900, TLI=0. 954>0.900,
RFI=0.928 >0.900, CFI=0.959>0.900, and RMSEA =0.042 <0.080,
the overall model fitted well. As shown in Figure 2, all standardized
path coefficients were meaningful (p <0.05). MSPSS had a meaningful
positive predictive effect on HBS and HBS-SP (f=0.314, p <0.001;
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f=0.067, p <0.001), and SKQ had a meaningful positive predictive
effect on HBS and HBS-SP (=0.954, p <0.001; p=0.557, p <0.001).

From Table 3, the 95% CI of the above four paths does not contain
0, which suggested that the total effect, direct effect, and total indirect
effect in the model are statistically significant. Through further
analysis of the effects of variables, it was found that the total effect of
MSPSS to HBS-SP was 0.110, the direct effect was 0.067 (effect size
8.40%), the indirect effect was 0.043 (effect size 5.39%), the total effect
of SKQ to HBS-SP was 0.688, the direct effect was 0.557 (effect size
69.80%), the indirect effect was 0.131 (effect size 16.42%), and the total
effect was 0.798, the direct effect was 0.624 (effect size 8.40%), the
indirect effect was 0.174 (effect size 5.39%).

Discussion

Previous studies have shown that having unhealthy behavior plays
a critical role in the onset and recurrence of stroke (28, 45). The
COM-B model is used in the study to explore the influencing factors
of health behavior and the mediating function of health beliefs in
populations at high risk for stroke. This is the first study that, to our
knowledge, highlights the significance of health beliefs as a medium
between knowledge, social support, and health behaviors among
individuals at high risk for stroke. In line with earlier research (42, 44,
46, 47), we discovered that high-risk groups” preventive behavior
against stroke was at a moderate level. We also discovered a statistically
significant beneficial relationship between knowledge, social support,
health beliefs, and health behaviors. In addition, the connection
between knowledge, social support, and health behaviors was
mediated by health attitudes.

It should be highlighted that hypertension (67.29%) was the most
prevalent risk factor among high-risk groups in our investigation,
which has been supported by numerous other experimental studies
(2, 48-50). Physical inactivity and current smoking are the second and
third risk factors, respectively, which are preventable risk factors
regarding lifestyle. Given these preventable and controllable risk
factors, it is suggested that the specific evaluation of health behavior
be done rapidly and efficiently. Interventions like health education that
promote awareness of medical problems and encourage the
improvement of health behavior are also suggested. In addition, the
examination of discrepancies in HBS-SP among different demographic
characteristics has proved that males have better health behavior than
females. Those with chronic diseases (like hypertension or diabetes)
are more likely to have healthier lifestyles, which is consistent with
previous studies (51).

In this study, we identified a significant positive association
between stroke knowledge, social support, health beliefs, and health
behavior among high-risk groups in China, which supports H1.
Knowledge is the foundation to change behavior and this conclusion
is consistent with previous research findings on their relationships.
For example, in 2008, using data from a survey of diabetes patients
in China, researchers examined the knowledge of diabetic foot
prevention and nursing practice (52). They found patients with
higher knowledge scores were more effective in practice.
Researchers also have verified the role of health education in
enhancing behavior beliefs in another study (53). Besides, patients
usually can not be treated continuously because of poor support
according to previous research (54), which suggests adequate social
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TABLE 1 Participant characteristics (N = 960).

Variable Frequency (n)  Constituent ratio MSPSS SKQ (M £+ SD) HBS (M + SD) HBS-SP
(%) (M +SD) (M +SD)

Age (years)

<40 60 6.25 59.07 £15.49 26.28 £10.68 160.52 £34.16 2.40 £0.48

40-60 291 30.31 60.98 +14.00 27.09 +£9.33 161.07 £33.09 2.48+0.40

>60 609 63.44 60.31 £13.41 26.4+9.89 155.83 £34.85 247+0.41

F 0.556 0.529 2.520 0.765

P 0.574 0.589 0.081 0.466

Gender

Male 672 70.00 59.46 £13.84 26.39 £9.80 157.32+35.09 2.44+0.41

Female 288 30.00 62.72 +£13.18 27.09 £9.69 158.32+£32.55 2.52+0.39

t —3.395 —1.028 —0.534 —2.720

P 0.001%* 0.304 0.593 0.007%*

Education

Tlliterate/

clementary school 190 19.79 60.82+13.27 26.92+10.12 156.78 +38.49 2.46+0.41

Middle school 347 36.15 60.00£13.58 26.87£9.66 158.86+33.26 247+0.41

High school 178 18.54 60.42+15.31 26.50+£9.97 158.10+£32.68 2.49+0.40

Bachelor or above 245 25.52 60.77£13.10 26.04+9.53 156.51+33.76 2.45+0.42

F 0.213 0.428 0.283 0.276

P 0.888 0.733 0.837 0.843

Marriage status

Married 907 94.48 60.62+13.60 26.66+9.75 157.95+34.08 2.47+0.41

Divorced 11 1.15 58.91+16.46 28.27+£9.98 159.09+48.27 2.43+0.29

Single 20 2.08 54.10+£15.95 22.85+11.12 148.25+42.77 2.27+13.08

Widowed 22 2.29 59.14+14.62 26.59+9.22 155.73+£29.83 2.46+0.41

F 1.592 1.103 0.550 1.674

P 0.190 0.347 0.648 0.171

Hypertension

Yes 665 67.29 60.9+13.69 26.67+9.74 157.82+34.89 2.49+0.40

No 295 30.73 59.39+13.76 26.45+9.86 157.46+£33.11 2.41+0.42

t 1.577 0.320 0.149 2.828

P 0.115 0.749 0.881 0.005%*

Dyslipidemia

Yes 411 42.81 61.02+£13.57 26.91+9.60 162.89+33.50 2.52+0.41

No 549 57.19 60.00£13.83 26.37+£9.89 153.83+34.48 2.43+0.40

t —1.143 —0.854 —4.076 —3.634

P 0.253 0.394 0.000 0.000

Diabetes

Yes 441 45.94 60.91+£13.63 26.86+9.54 157.65+34.09 2.50+0.40

No 519 54.06 60.03+£13.80 26.38+£9.96 157.76 £34.58 2.44+0.42

t 0.993 0.768 —0.049 2.048

P 0.321 0.443 0.961 0.041%

Obese or overweight

Yes 423 44.06 61.15+13.54 26.17+10.21 157.24+33.94 2.46+0.42

No 537 55.94 59.87+13.85 26.93+£9.40 158.08 £34.68 2.48+0.40

(Continued)
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TABLE 1 (Continued)

10.3389/fpubh.2024.1323277

Variable Frequency (n) = Constituent ratio MSPSS SKQ (M+SD) HBS(M+SD) HBS-SP
(%) (M +SD) (M +SD)

t —1.432 1.201 0.373 0.774

P 0.152 0.230 0.709 0.439

Current smoking

Yes 464 48.33 60.11+14.07 26.56+9.97 158.79+34.03 2.44+0.41

No 496 51.67 60.74+13.39 26.63+£9.59 156.70+34.63 2.49+0.41

t 0.713 0.105 —0.940 2.002

P 0.476 0.916 0.347 0.046*

Physical inactivity

Yes 474 49.38 60.08+13.54 26.18+£9.75 155.91+£33.74 2.42+0.39

No 486 50.63 60.78+13.90 27.01+£9.75 159.46 +£34.86 2.51+£0.43

t 0.799 1.309 1.603 3.196

P 0.424 0.191 0.109 0.001%*

Atrial fibrillation

Yes 124 12.92 63.67+14.79 26.73+£9.89 166.44+32.70 2.59+0.39

No 836 87.08 59.95+13.50 26.58+9.76 156.41+34.41 2.45+0.41

t —2.820 —0.153 0.084 -3.616

V4 0.005%* 0.878 0.002%* <0.001

Family history of stroke

Yes 157 16.35 59.41+13.23 27.23+£9.21 157.46 £33.07 2.46+0.41

No 803 83.65 60.63+13.81 26.48+9.87 157.76 +34.60 247+0.41

t 1.019 —0.884 0.097 0.396

P 0.309 0.377 0.922 0.692

M, mean; SD, standard deviation; #, values of t-test; F, values of ANOVA; MSPSS, Multidimensional Scale of Perceived Social Support; SKQ, Stroke Knowledge Questionnaire; HBS, Health
Beliefs Scale; HBS-SP, Health behavior scale for stroke patients.*p <0.05;*#p <0.01;*##p <0.001. Bold values means p <0.05.

support has a positive impact on patients and helps them develop
healthy behaviors. In addition, health beliefs were directly
associated with health behavior. The finding is consistent with
previous studies (55, 56). According to the health beliefs model
(HBM), one of the well-known theories of health behavior, beliefs
in health risk predict the likelihood of engaging in health behavior
(57, 58). Beliefs are a key concept in understanding health-related
cognition and behavior. Thus, patients with high-level health
beliefs, such as higher levels of self-efficacy and confidence,
motivation to take action, stronger ability to cope with and adapt to
adversity, and accurate risk perception, will have higher levels of
healthy behaviors (e.g., diet, physical activity, and treatment
adherence) (59). Peng et al. (60) also investigated the relationship
between health beliefs and health behaviors among stroke patients
in China, which proved that higher beliefs mean better
health behaviors.

In the present study, health beliefs function as a significant
mediator between social support, stroke knowledge and health
behaviors. That is high-risk groups’ beliefs in their skill to prevent
stroke is an important mechanism linking knowledge and social
support with health behaviors. Therefore, H2 is supported. Health
beliefs are an attitude toward health and disease. People with strong
health beliefs believe in their ability to maintain or regain their health
and believe that they can better prevent disease (e.g., strokes) by
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adhering to certain behaviors (e.g., taking medication regularly) or
making certain changes (e.g., quitting smoking, losing weight).
Although no direct studies currently focus on the mediator role of
health beliefs between the above factors, studies have explored the
relationship between health behavior and them (61). Therefore, the
government should focus on educating the high-risk groups on stroke
and its risk factors since this will help them understand the disease,
thereby encouraging the building of good beliefs and finally enhancing
health behaviors.

Limitations

There are several restrictions on this study. First, this study was
cross-sectional in design, and therefore, any causal relationship could
not be established and the dynamic changes in factors associated with
health-related behaviors were not well understood. Thus, in the future
experimental and longitudinal research are necessary. Second, the
sample was drawn from a single physical examination center. The
sample of individuals might not accurately and adequately represent
the population. Third, this study recruited participants on a voluntary
method, which may introduce a certain bias as individuals willing to
participate may have better knowledge and behaviors related to the
study. Furthermore, participants’ occupations and whether they have
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TABLE 2 Spearman correlation analysis of each variable (N = 960).

Variable

alcohol

abstinence

1. MSPSS 60.64+13.72 1 - - - - - - - - - - - - - - - - - - - - - -

2. Friends - - - - - - - - - - - - - - - - - - - - -
20.83£4.91 0.853%% 1

support

3. Family - - - - - - - - - - - - - - - - - - -
19.67 £4.74 0.941%% 0.730%* 1 -

support

4. Significant - - - - - - - - - - - - - - - - _ _ -
19.93 £4.69 0.979%* 0.820%* 0.893%* 1

other support

5.8KQ 26.60+9.77 0.099%* 0.091%% 0.079* 0.103%% 1 - - - - - - - - - - - - - - - - - -

6. Premonitory - - - - - - - - - - - - - - - - -
3.71£3.01 0.006 0.003 —0.007 0.011 0.727%% 1

symptoms

7. First aid - - - - - - - - - - - - - - - -
2.51+1.49 0.017 0.006 0.01 0.024 0.705%# 0.448%% 1

treatment

8. Risk factors 8.17+3.82 0.076* 0.067* 0.065* 0.076* 0.875%% 0.503%% 0.586%+ 1 - - - - - - - - - - - - - - -

9. Safety of - - - - - - - - - - - - - -
2.30+1.05 0.110%* 0.100%* 0.089%* 0.107*% 0.367%% 0.165%% 0.235%* 0.243%% 1

medication

10. Mode of 8.12+2.70 0.166%* 0.171%% 0.142%* 0.165%% 0.711%% 0.315%% 0.368%* 0.513%% 0.1827%% 1 - - - - - - - - - - - - -

behavior

11. Rehabilitation 1.79+1.28 0.058 0.035 0.041 0.070%* 0.6827%* 0.376%% 0.447%% 0.548%% 0.210%* 0.470%* 1 - - - - - - - - - - - -

12. HBS 157.71+34.34 0.300%* 0.259%* 0.284%* 0.289%% 0.166%* 0.106%% 0.077* 0.128%% 0.133%* 0.136%% 0.149%% 1 - - - - - - - - - - -

13. Personal 33.28+9.09 0.288%* 0.245%* 0.269%* 0.278%% 0.190%* 0.122%% 0.095%* 0.139%% 0.140%* 0.164%% 0.178%% 0.899%* 1 - - - - - - - - - -

health belief

14. Feel the 22.49+5.80 0.284%* 0.248** 0.272%* 0.277*%% 0.171%% 0.122%% 0.093%* 0.128%% 0.127%* 0.129%% 0.151%% 0.904%% 0.848%% 1 - - - - - - - - -

implement ability

15. Feel control 19.75+5.11 0.295%* 0.257%% 0.283%* 0.284%% 0.173%% 0.122%% 0.087%* 0.133%% 0.108** 0.140%% 0.151%% 0.906%* 0.813%% 0.853%% 1 - - - - - - - -

16. Feel the 46.61£11.08 0.307%% 0.263%% 0.289%* 0.299%%* 0.144%% 0.0927%% 0.076* 0.115%% 0.093%% 0.118%%* 0.124%% 0.8977%% 0.7427%% 0.788%% 0.804%% 1 - - - - - - -

resources use

17. Feel the threat 35.58+£8.96 0.127%% 0.113%% 0.118%* 0.114%% 0.057 0.021 —0.004 0.05 0.110%* 0.046 0.053 0.711%% 0.500%% 0.496%% 0.532%% 0.480%% 1 - - - - - -

18. HBS-SP 61.68+10.23 0.336%% 0.289%% 0.312%* 0.330%% 0.355%% 0.2217%% 0.274%% 0.267%% 0.209%* 0.286%# 0.297%% 0.519%% 0.499%# 0.525%# 0.5047%% 0.472%% 0.274%% 1 - - - - -

19. Exercise 12.89+4.61 0.166%* 0.130%* 0.164%* 0.156%% 0.182%% 0.113%% 0.151%% 0.137%% 0.059 0.150%% 0.173%% 0.281%% 0.240%% 0.292%% 0.2927%% 0.244%% 0.177%% 0.465%* 1 - - - -

20. Nutrition 13.77+445 0.181%* 0.130%* 0.186%* 0.185%% 0.150%* 0.093%% 0.127%* 0.111%% 0.131%* 0.109%% 0.111%% 0.205%* 0.202%% 0.222%% 0.179%% 0.215%% 0.070% 0.539%* —0.074% 1 - - -

21. Medication 13.27£2.65 0.264%% 0.229%% 0.236%* 0.273%% 0.251%% 0.169%% 0.154%% 0.208*% 0.137%% 0.1927%% 0.197%% 0.317%% 0.295%% 0.306%% 0.305%% 0.285%% 0.190%%# 0.585%* 0.217%% 0.284%% 1 - -

adherence

22. Guideline 9.86+2.64 0.250%% 0.212%% 0.236%* 0.243%% 0.264%% 0.159%% 0.223%% 0.206%% 0.132%% 0.220%% 0.194%% 0.390%% 0.387%% 0.375%% 0.3627%% 0.354%% 0.213%% 0.6817%% 0.219%% 0.393%% 0.399%% 1 -

adherence

23. Health 5.53£2.09 0.169%* 0.130%* 0.168%* 0.172%% 0.258%# 0.175%% 0.189%# 0.195%% 0.152%% 0.191%% 0.229%% 0.2227%% 0.194%% 0.253%% 0.217%% 0.201%% 0.117%% 0.646%* 0.334%% 0.3827%% 0.3527%% 0.368%% 1

responsibility

24. Smoking and 6.35+1.88 0.209%* 0.1827%% 0.193%* 0.209%# 0.179%% 0.081% 0.153%% 0.118%% 0.106%* 0.184%% 0.168%* 0.320%% 0.296%% 0.317%% 0.294%% 0.291%% 0.1927%% 0.635%% 0.236%% 0.344%% 0.425%% 0.421°%% 0.409%#

#p <0.05;%%p < 0.015%%%p <0.001.
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FIGURE 2
Results of pathway analysis of MSPSS, SKQ, HBS, and HBS-SP. ***p <0.001.
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TABLE 3 Mediating effect test between MSPSS, SKQ, HBS, and HBS-SP.

Bootstrapping 95%Bias-corrected ClI Relative
intermediary effect
Boot S.E. BootLLCI  Boot ULCI Pt

MSPSS— HBS-SP 0.067 0.015 <0.001 0.231 0.363 8.40
SKQ — HBS-SP 0.557 0.097 <0.001 0.098 0.236 69.80
MSPSS—HBS — HBS-SP 0.043 0.009 <0.001 0.028 0.062 5.39
SKQ — HBS — HBS-SP 0.131 0.034 <0.001 0.074 0.212 16.42
Total effect between MSPSS and

0.110 0.112 <0.001 0.040 0.100 13.78
HBS-SP
The total effect between SKQ and

0.688 0.020 <0.001 0.387 0.769 86.22
HBS-SP
Total effect 0.798 0.221 <0.001 0.566 1.053 100.00

been involved in other health education programs were not taken into
account. In future research, it is advisable to collect demographic
information to minimize bias. In addition, the overall study population
included more men (70%) than women (30%), which might cause bias
in the results.

Conclusion

The study’s findings show that knowledge, social support, and
health beliefs significantly and positively correlate with inadequate
health behaviors reported by high-risk individuals for stroke. In
addition, the link between knowledge, social support, and health
behaviors is mediated by health beliefs. These results imply that
regular evaluation of health behaviors, knowledge, health beliefs, and
social support, as well as the use of targeted interventions, are crucial
for lowering the risk of stroke. Future studies are necessary to explore
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these therapies’ effectiveness using longitudinal data based on
this study.

Data availability statement

The original contributions presented in the study are included in
the further directed to the
corresponding authors.

article, inquiries can be

Ethics statement

The studies involving humans were approved by Ethics Committee of
Shanghai Changhai Hospital. The studies were conducted in accordance
with the local legislation and institutional requirements. The participants
provided their written informed consent to participate in this study.

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1323277
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Chen et al.

Author contributions

MC: Conceptualization, Formal analysis, Investigation, Project
administration, Supervision, Writing - original draft, Writing - review
& editing. MW: Investigation, Methodology, Writing — original draft.
MQ: Investigation, Methodology, Validation, Writing - original draft.
XH: Investigation, Writing - original draft. DL: Data curation,
Investigation, Writing - original draft. LY: Data curation, Investigation,
Writing - original draft. LG: Data curation, Investigation, Writing -
original draft. WC: Project administration, Supervision, Writing -
original draft. YW: Investigation, Supervision, Writing - original draft.
JZ: Investigation, Writing — original draft. BY: Investigation, Writing
— original draft. JL: Project administration, Supervision, Writing —
review & editing. LZ: Project administration, Supervision, Writing —
review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. Technology

References

1. Wu S, Wu B, Liu M, Chen Z, Wang W, Anderson CS, et al. Stroke in China:
Advances and challenges in epidemiology, prevention, and management. Lancet Neurol.
(2019) 18:394-405. doi: 10.1016/S1474-4422(18)30500-3

2. Wang W, Jiang B, Sun H, Ru X, Sun D, Wang L, et al. Prevalence, Incidence, and
Mortality of Stroke in China: Results from a Nationwide Population-Based Survey of
480 687  Adults.  Circulation.  (2017)  135:759-71.  doi:  10.1161/
CIRCULATIONAHA.116.025250

3. Zhou M, Wang H, Zeng X, Yin P, Zhu ], Chen W, et al. Mortality, morbidity, and
risk factors in China and its provinces, 1990-2017: a systematic analysis for the Global
Burden of Disease Study 2017. Lancet. (2019) 394:1145-58. doi: 10.1016/
S0140-6736(19)30427-1

4. Gu H, Yang X, Wang C, Zhao X, Wang Y, Liu L, et al. Clinical characteristics,
management, and in-hospital outcomes in patients with stroke or transient ischemic
attack in China. JAMA Netw Open. (2021) 4:€2120745. doi: 10.1001/
jamanetworkopen.2021.20745

5. Wang L, Peng B, Zhang H, Wang Y, Liu M, Shan C, et al. China stroke prevention
report 2020. Chin ] Cerebrovasc Dis. (2022) 19:136-44. doi: 10.3969/j.
issn.1672-5921.2022.02.011

6. Parappilly BP, Field TS, Mortenson WB, Sakakibara BM, Eng JJ. Determinants
Influencing the Prestroke Health Behaviors and Cardiovascular Disease Risk of Stroke
Patients: a Cross-Sectional Study. J Stroke Cerebrovasc Dis. (2019) 28:1509-18. doi:
10.1016/j.jstrokecerebrovasdis.2019.03.015

7. Meschia JE, Bushnell C, Boden-Albala B, Braun TY, Bravata DM, Chaturvedi S,
et al. Guidelines for the primary prevention of stroke: a statement for healthcare
professionals from the American Heart Association/American Stroke Association.
Stroke. (2014) 45:3754-832. doi: 10.1161/STR.0000000000000046

8. Whelton PK, Williams B. The 2018 european society of cardiology/european society
of hypertension and 2017 american college of cardiology/american heart association
blood pressure guidelines: more similar than different. JAMA. (2018) 320:1749-50. doi:
10.1001/jama.2018.16755

9. Rodriguez BL, D’Agostino R, Abbott RD, Kagan A, Burchfiel CM, Yano K, et al. Risk
of hospitalized stroke in men enrolled in the honolulu heart program and the
framingham study: a comparison of incidence and risk factor effects. Stroke. (2002)
33:230-6. doi: 10.1161/hs0102.101081

10. Feigin V, Parag V, Lawes CMM, Rodgers A, Suh I, Woodward M, et al. Smoking
and elevated blood pressure are the most important risk factors for subarachnoid
hemorrhage in the asia-pacific region: an overview of 26 cohorts involving 306 620
participants. Stroke. (2005) 36:1360-5. doi: 10.1161/01.STR.0000170710.95689.41

11. Banerjee C, Moon YP, Paik MC, Rundek T, Mora-McLaughlin C, Vieira JR, et al.
Duration of diabetes and risk of ischemic stroke: the northern manhattan study. Stroke.
(2012) 43:1212-7. doi: 10.1161/STROKEAHA.111.641381

12. Das RR, Seshadri S, Beiser AS, Kelly-Hayes M, Au R, Himali JJ, et al. Prevalence
and correlates of silent cerebral infarcts in the framingham offspring study. Stroke.
(2008) 39:2929-35. doi: 10.1161/STROKEAHA.108.516575

Frontiers in Public Health

10.3389/fpubh.2024.1323277

Research and Promotion Project (GN-2020R0004) and Deep Blue
Nursing Research PI Team Project of Naval Military Medical
University (2022KYP04). The funders did not play any role in the
design of the research.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

13. on behalf of the China Kadoorie Biobank Collaborative Group, International
Steering Committee, International Co-ordinating Centre, Oxford, National Co-
ordinating Centre, Beijing, Regional Co-ordinating Centres, Sun L, Clarke R, Bennett
D, Guo Y, Walters RG, et al. Causal associations of blood lipids with risk of ischemic
stroke and intracerebral hemorrhage in Chinese adults. Nat Med. (2019) 25:569-74. doi:
10.1038/s41591-019-0366-x

14. Lobelo F, Rohm Young D, Sallis R, Garber MD, Billinger SA, Duperly J, et al.
Routine assessment and promotion of physical activity in healthcare settings: a scientific
statement from the american heart association. Circulation. (2018) 137:e495-522. doi:
10.1161/CIR.0000000000000559

15. Gao J, Lu Y, Gokulnath P, Vulugundam G, Li G, Li J, et al. Benefits of physical
activity on cardiometabolic diseases in obese children and adolescents. ] Transl Int Med.
(2022) 10:236-45. doi: 10.2478/jtim-2022-0041

16. Krishnamurthi R, Hale L, Barker-Collo S, Theadom A, Bhattacharjee R, George A,
etal. Mobile technology for primary stroke prevention: a proof-of-concept pilot randomized
controlled trial. Stroke. (2019) 50:196-8. doi: 10.1161/STROKEAHA.118.023058

17. Larsson SC, Akesson A, Wolk A. Primary prevention of stroke by a healthy lifestyle
in a high-risk group. Neurology. (2015) 84:2224-8. doi: 10.1212/WNL.0000000000001637

18. Heijmans N, van Lieshout J, Wensing M. Social network composition of vascular
patients and its associations with health behavior and clinical risk factors. PLoS One.
(2017) 12:¢0185341. doi: 10.1371/journal.pone.0185341

19. Goldstein LB, Bushnell CD, Adams R]J, Appel L], Braun LT, Chaturvedi S, et al.
Guidelines for the primary prevention of stroke: a guideline for healthcare professionals
from the american heart association/american stroke association. Stroke. (2011)
42:517-84. doi: 10.1161/STR.0b013e3181fcb238

20. Tikk K, Sookthai D, Monni S, Gross M-L, Lichy C, Kloss M, et al. Primary
preventive potential for stroke by avoidance of major lifestyle risk factors: the european
prospective investigation into cancer and nutrition-heidelberg cohort. Stroke. (2014)
45:2041-6. doi: 10.1161/STROKEAHA.114.005025

21. Menkin JA, McCreath HE, Song SY, Carrillo CA, Reyes CE, Trejo L, et al. “Worth
the Walk”: culturally tailored stroke risk factor reduction intervention in community
senior centers. ] Am Heart Ass. (2019) 8:e011088. doi: 10.1161/JAHA.118.011088

22. Faiz KW, Labberton AS, Thommessen B, Renning OM, Barra M. Stroke-Related
Knowledge and Lifestyle Behavior among Stroke Survivors. J Stroke Cerebrovasc Dis.
(2019) 28:104359. doi: 10.1016/j.jstrokecerebrovasdis.2019.104359

23. Zhang Y. Family functioning in the context of an adult family member with illness:
a concept analysis. J Clin Nurs. (2018) 27:3205-24. doi: 10.1111/jocn.14500

24. Venna VR, Xu Y, Doran §J, Patrizz A, McCullough LD. Social interaction plays a
critical role in neurogenesis and recovery after stroke. Transl Psychiatry. (2014) 4:e351.
doi: 10.1038/tp.2013.128

25. Feigin VL, Norrving B, George MG, Foltz JL, Roth GA, Mensah GA. PREVention
of stroke: a strategic global imperative. Nat Rev Neurol. (2016) 12:501-12. doi: 10.1038/
nrneurol.2016.107

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1323277
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/S1474-4422(18)30500-3
https://doi.org/10.1161/CIRCULATIONAHA.116.025250
https://doi.org/10.1161/CIRCULATIONAHA.116.025250
https://doi.org/10.1016/S0140-6736(19)30427-1
https://doi.org/10.1016/S0140-6736(19)30427-1
https://doi.org/10.1001/jamanetworkopen.2021.20745
https://doi.org/10.1001/jamanetworkopen.2021.20745
https://doi.org/10.3969/j.issn.1672-5921.2022.02.011
https://doi.org/10.3969/j.issn.1672-5921.2022.02.011
https://doi.org/10.1016/j.jstrokecerebrovasdis.2019.03.015
https://doi.org/10.1161/STR.0000000000000046
https://doi.org/10.1001/jama.2018.16755
https://doi.org/10.1161/hs0102.101081
https://doi.org/10.1161/01.STR.0000170710.95689.41
https://doi.org/10.1161/STROKEAHA.111.641381
https://doi.org/10.1161/STROKEAHA.108.516575
https://doi.org/10.1038/s41591-019-0366-x
https://doi.org/10.1161/CIR.0000000000000559
https://doi.org/10.2478/jtim-2022-0041
https://doi.org/10.1161/STROKEAHA.118.023058
https://doi.org/10.1212/WNL.0000000000001637
https://doi.org/10.1371/journal.pone.0185341
https://doi.org/10.1161/STR.0b013e3181fcb238
https://doi.org/10.1161/STROKEAHA.114.005025
https://doi.org/10.1161/JAHA.118.011088
https://doi.org/10.1016/j.jstrokecerebrovasdis.2019.104359
https://doi.org/10.1111/jocn.14500
https://doi.org/10.1038/tp.2013.128
https://doi.org/10.1038/nrneurol.2016.107
https://doi.org/10.1038/nrneurol.2016.107

Chen et al.

26.Tibebu A, Mengistu D, Negesa L. Adherence to recommended lifestyle
modifications and factors associated for hypertensive patients attending chronic follow-
up units of selected public hospitals in Addis Ababa, Ethiopia. Patient Prefer Adherence.
(2017) 11:323-30. doi: 10.2147/PPA.S126382

27. Michie S, van Stralen MM, West R. The behaviour change wheel: a new method
for characterising and designing behaviour change interventions. Implement Sci. (2011)
6:42. doi: 10.1186/1748-5908-6-42

28.Zou H, Chen Y, Fang W, Zhang Y, Fan X. Identification of factors associated with
self-care behaviors using the COM-B model in patients with chronic heart failure. Eur
J Cardiovasc Nurs. (2017) 16:530-8. doi: 10.1177/1474515117695722

29. Shoesmith E, Huddlestone L, Pervin J, Shahab L, Coventry P, Coleman T, et al.
Promoting and maintaining changes in smoking behavior for patients following
discharge from a smoke-free mental health inpatient stay: development of a complex
intervention using the behavior change wheel. Nicotine Tob Res. (2022) 25:729-37. doi:
10.1093/ntr/ntac242

30. Wang X, Li W, Song E, Wang L, Fu Q, Cao S, et al. Carotid Atherosclerosis Detected
by Ultrasonography: A National Cross-Sectional Study. ] Am Heart Ass. (2018)
7:€008701. doi: 10.1161/JAHA.118.008701

31. McDonald RP, Ho M-HR. Principles and practice in reporting structural equation
analyses. Psychol Methods. (2002) 7:64-82. doi: 10.1037/1082-989X.7.1.64

32.Zimet GD, Powell SS, Farley GK, Werkman S, Berkoff KA. Psychometric
characteristics of the multidimensional scale of perceived social support. J Pers Assess.
(1990) 55:610-7. doi: 10.1080/00223891.1990.9674095

33.Yang C, Xia M, Han M, Liang Y. Social support and resilience as mediators
between stress and life satisfaction among people with substance use disorder in China.
Front Psych. (2018) 9:436. doi: 10.3389/fpsyt.2018.00436

34. Wang D, Zhai S, Chen ], Chen Y, Hua S, Wang C, et al. A positive legacy of trauma?
the role of perceived social support on mental health among earthquake survivors
during the COVID-19 outbreak. Front Psych. (2022) 13:845929. doi: 10.3389/
fpsyt.2022.845929

35.Yao Q. The effect of self-management intervention on knowledge, beliefs,
behaviors and subjective well-being of patients recovering from stroke. Southeast
University, (2016). Available at: https://webvpn.shsmu.edu.cn/https/7772647670
6€69737468656265737421fbf952d2243e635930068cb8/kcms2/article/
abstract?v=3uoqlhG8C475KOm_zrgu4lQARvep2SAkkyu7xrzFWukWIylgpWWcEme
eKcxi8sKq85KG3-rnMu3b4glyWB3NXPt9aXelnMxv&uniplatform=NZKPT

36. Li]. The relationship between symptom burden, everyday perceived discrimination
and post-stroke depression in stroke patients. North China University of Science and
Technology, (2021). Available at: https://kns.cnki.net/KCMS/detail/detail.aspx?dbcode
=CMFD&dbname=CMFD202201&filename=1021915780.nh&v=

37.Zhao C. The application of feedback method combined with video education in
community rehabilitation nursing for stroke patients. Health Voc Educ. (2022) 40:154-6.

38. Qian J, Wu D, Qian G, Su J. Effect of an intelligent health education platform on
health education in patients with ischemic stroke. Modern Clin Nurs. (2023) 22:52-8.

39.Ji S, Yang H. Cross-cultural debugging and reliability evaluation of the Health
Beliefs Scale. China Med Innov. (2013) 10:139-41. Available at: https://kns.cnki.net/
kems2/article/abstract?v=JhhVyKSVrEgWhqLc3Wf-rA68nHjjeWNyvgIWSwrdEumh9
SD8YC73alFZmR1i412nRxI8k659QNP-b1oERCyVjatNCk3kn]B5FhW1mrPLqcJwD8
2er9fPCKFV7fME9OHp&uniplatform=NZKPT&language=CHS

40.Gou Y, Wang R, Xia Q Ma L, Wang X, Li G. Relationship between pain
catastrophizing and exercise compliance among patientsundergoing total knee
arthroplasty:a moderated mediating effect. J Nurs. (2023) 38:97-100.

41. Chen M, Zhang X, Chen M. Health belief and influencing factors among 142
middle-aged and young patients with coronary heart disease after percutaneous
coronary intervention. Fujian Med J. (2021) 43:131-3. Available at: https://kns.cnki.net/
kems2/article/abstract?v=9CXCstbk-tviSE5pqTDaC6jjEMM8drMYWY1L7Z4dM3cZ
ez--qUCqXmgaFAC8KdSsXli-R5bYB8PIPIKguJ2nuvCsbtGOzx0GWj2EMPbVA-knK
ZJ0nnd2bQStYoTvzfWsJBEZTFY-XI=&uniplatform=NZKPT&flag=copy

42. Wan L, Xiong X, Pan ], Zhang X, Li L, Wu C, et al. Development and Reliability
Test of the Health Behavior Scale for Stroke Patients. ] Nurs. (2017) 32:25-9.

43. Wen K, Shen M-J, Deng C-S, Li Y-F, Kang Y-N, Wan L-H. Association between
chronic illness resources and health behaviors in hypertensive stroke patients at 6

Frontiers in Public Health

10

10.3389/fpubh.2024.1323277

months after discharge: A cross-sectional study. Ann Trans Med. (2022) 10:460. doi:
10.21037/atm-22-1193

44. Wei X. (2022). Study on the influence mechanism of health promotion behaviors
of people at high risk of stroke. Qingdao University. Available at: https://kns.cnki.net/
KCMS/detail/detail.aspx?dbcode=CMFD&dbname=CMFD202301&filena
me=1022771249.nh&v=

45. Wang Y, Wang J, Cheng J, Liang X, Li X, Lu W. Is the population detected by
screening in china truly at high risk of stroke? J Stroke Cerebrovasc Dis. (2018)
27:2118-23. doi: 10.1016/j.jstrokecerebrovasdis.2018.03.009

46. Feng P, Hao J, Wang Y, Lu X, Zha Y, Li X, et al. Current status of core competencies
of chinese nurses in burn departments: a latent profile analysis. ] Nurs Manag. (2023)
2023:1-8. doi: 10.1155/2023/8839286

47.Zhang Z, Ren J, Lin B, Ping Z, Wang W, Guo Y, et al. A study on the correlation
between mental health literacy and health behaviors of elderly stroke patients. Chin
Family Med. (2021) 24:2860-5.

48. Cieza A, Causey K, Kamenov K, Hanson SW, Chatterji S, Vos T. Global estimates
of the need for rehabilitation based on the global burden of disease study 2019: a
systematic analysis for the global burden of disease study 2019. Lancet. (2020)
396:2006-17. doi: 10.1016/S0140-6736(20)32340-0

49. Vasan RS, Larson MG, Leip EP, Evans JC, O’Donnell CJ, Kannel WB, et al. Impact
of high-normal blood pressure on the risk of cardiovascular disease. N Engl ] Med.
(2001) 345:1291-7. doi: 10.1056/NEJMo0a003417

50. Chen Y, Wright N, Guo Y, Turnbull I, Kartsonaki C, Yang L, et al. Mortality and
recurrent vascular events after first incident stroke: A 9-year community-based study of
0-5 million Chinese adults. Lancet Glob Health. (2020) 8:¢580-90. doi: 10.1016/
$2214-109X(20)30069-3

51. Guo L, Liu Y, Zhu Y, Wei M. Identification of health behaviour clusters among
people at high risk of stroke: A latent class profile analysis. ] Adv Nurs. (2020)
76:3039-47. doi: 10.1111/jan.14523

52.Jia H, Wang X, Cheng J. Knowledge, Attitudes, and Practices Associated With
Diabetic Foot Prevention Among Rural Adults With Diabetes in North China. Front
Public Health. (2022) 10:876105. doi: 10.3389/fpubh.2022.876105

53. Kaewpitoon SJ, Thanapatto S, Nuathong W, Rujirakul R, Wakkuwattapong P,
Norkaew J, et al. effectiveness of a health educational program based on self-efficacy and
social support for preventing liver fluke infection in rural people of Surin Province,
Thailand. Asian Pac ] Cancer Prev. (2016) 17:1111-4. doi: 10.7314/APJCP.2016.17.3.1111

54. Gebremariam MK, Bjune GA, Frich JC. Barriers and facilitators of adherence to
TB treatment in patients on concomitant TB and HIV treatment: A qualitative study.
BMC Public Health. (2010) 10:651. doi: 10.1186/1471-2458-10-651

55. Goldmann E, Jacoby R, Finfer E, Appleton N, Parikh NS, Roberts ET, et al. Positive
Health Beliefs and Blood Pressure Reduction in the DESERVE Study. ] Am Heart Ass.
(2020) 9:e014782. doi: 10.1161/JAHA.119.014782

56. Zhang X, Pan J, Wan L, Liu Z, Mo M, Wang M, et al. Factors influencing health
behaviour, blood pressure control, and disability in hypertensive ischaemic stroke
patients after a comprehensive reminder intervention. J Adv Nurs. (2020) 76:1384-93.
doi: 10.1111/jan.14340

57. Zhang H, Chen L, Zhang F. Revisit the effects of health literacy on health behaviors
in the context of COVID-19: the mediation pathways based on the health belief model.
Front Public Health. (2022) 10:917022. doi: 10.3389/fpubh.2022.917022

58. Jones CL, Jensen JD, Scherr CL, Brown NR, Christy K, Weaver J. The health belief
model as an explanatory framework in communication research: exploring parallel,
serial, and moderated mediation. Health Commun. (2015) 30:566-76. doi:
10.1080/10410236.2013.873363

59. Sin NL, Moskowitz JT, Whooley MA. Positive affect and health behaviors across
five years in patients with coronary heart disease: the heart and soul study. Psychosom
Med. (2015) 77:1058-66. doi: 10.1097/PSY.0000000000000238

60. Peng H, Wan L, Huang Y, Deng S, Gao L. A study of health beliefs and health
behaviors in stroke patients. Chin ] Nurs. (2012) 47:10-3.

61. Melnyk BM, Amaya M, Szalacha LA, Hoying J. Relationships among perceived
wellness culture, healthy lifestyle beliefs, and healthy behaviors in university faculty and
staff: implications for practice and future research. West ] Nurs Res. (2016) 38:308-24.
doi: 10.1177/0193945915615238

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1323277
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.2147/PPA.S126382
https://doi.org/10.1186/1748-5908-6-42
https://doi.org/10.1177/1474515117695722
https://doi.org/10.1093/ntr/ntac242
https://doi.org/10.1161/JAHA.118.008701
https://doi.org/10.1037/1082-989X.7.1.64
https://doi.org/10.1080/00223891.1990.9674095
https://doi.org/10.3389/fpsyt.2018.00436
https://doi.org/10.3389/fpsyt.2022.845929
https://doi.org/10.3389/fpsyt.2022.845929
https://webvpn.shsmu.edu.cn/https/77726476706e69737468656265737421fbf952d2243e635930068cb8/kcms2/article/abstract?v=3uoqIhG8C475KOm_zrgu4lQARvep2SAkkyu7xrzFWukWIylgpWWcEmeeKcxi8sKq85KG3-rnMu3b4gIyWB3NXPt9aXe1nMxv&uniplatform=NZKPT
https://webvpn.shsmu.edu.cn/https/77726476706e69737468656265737421fbf952d2243e635930068cb8/kcms2/article/abstract?v=3uoqIhG8C475KOm_zrgu4lQARvep2SAkkyu7xrzFWukWIylgpWWcEmeeKcxi8sKq85KG3-rnMu3b4gIyWB3NXPt9aXe1nMxv&uniplatform=NZKPT
https://webvpn.shsmu.edu.cn/https/77726476706e69737468656265737421fbf952d2243e635930068cb8/kcms2/article/abstract?v=3uoqIhG8C475KOm_zrgu4lQARvep2SAkkyu7xrzFWukWIylgpWWcEmeeKcxi8sKq85KG3-rnMu3b4gIyWB3NXPt9aXe1nMxv&uniplatform=NZKPT
https://webvpn.shsmu.edu.cn/https/77726476706e69737468656265737421fbf952d2243e635930068cb8/kcms2/article/abstract?v=3uoqIhG8C475KOm_zrgu4lQARvep2SAkkyu7xrzFWukWIylgpWWcEmeeKcxi8sKq85KG3-rnMu3b4gIyWB3NXPt9aXe1nMxv&uniplatform=NZKPT
https://kns.cnki.net/KCMS/detail/detail.aspx?dbcode=CMFD&dbname=CMFD202201&filename=1021915780.nh&v=
https://kns.cnki.net/KCMS/detail/detail.aspx?dbcode=CMFD&dbname=CMFD202201&filename=1021915780.nh&v=
https://kns.cnki.net/kcms2/article/abstract?v=JhhVyKSVrEgWhqLc3Wf-rA68nHjjeWNyvgIWSwrdEumh9SD8YC73aIFZmR1i412nRxl8k659QNP-b1oERCyVjatNCk3knJB5FhW1mrPLqcJwD82er9fPCkFV7fME9OHp&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=JhhVyKSVrEgWhqLc3Wf-rA68nHjjeWNyvgIWSwrdEumh9SD8YC73aIFZmR1i412nRxl8k659QNP-b1oERCyVjatNCk3knJB5FhW1mrPLqcJwD82er9fPCkFV7fME9OHp&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=JhhVyKSVrEgWhqLc3Wf-rA68nHjjeWNyvgIWSwrdEumh9SD8YC73aIFZmR1i412nRxl8k659QNP-b1oERCyVjatNCk3knJB5FhW1mrPLqcJwD82er9fPCkFV7fME9OHp&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=JhhVyKSVrEgWhqLc3Wf-rA68nHjjeWNyvgIWSwrdEumh9SD8YC73aIFZmR1i412nRxl8k659QNP-b1oERCyVjatNCk3knJB5FhW1mrPLqcJwD82er9fPCkFV7fME9OHp&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=9CXCstbk-tviSE5pqTDaC6jjEMM8drMYWY1L7Z4dM3cZez--qUCqXmgaFAC8KdSsXli-R5bYB8PIPlKguJ2nuvCsbtGOzx0GWj2EMPbVA-knK_ZJ0nnd2bQStYoTvzfWsJBEZTFY-XI=&uniplatform=NZKPT&flag=copy
https://kns.cnki.net/kcms2/article/abstract?v=9CXCstbk-tviSE5pqTDaC6jjEMM8drMYWY1L7Z4dM3cZez--qUCqXmgaFAC8KdSsXli-R5bYB8PIPlKguJ2nuvCsbtGOzx0GWj2EMPbVA-knK_ZJ0nnd2bQStYoTvzfWsJBEZTFY-XI=&uniplatform=NZKPT&flag=copy
https://kns.cnki.net/kcms2/article/abstract?v=9CXCstbk-tviSE5pqTDaC6jjEMM8drMYWY1L7Z4dM3cZez--qUCqXmgaFAC8KdSsXli-R5bYB8PIPlKguJ2nuvCsbtGOzx0GWj2EMPbVA-knK_ZJ0nnd2bQStYoTvzfWsJBEZTFY-XI=&uniplatform=NZKPT&flag=copy
https://kns.cnki.net/kcms2/article/abstract?v=9CXCstbk-tviSE5pqTDaC6jjEMM8drMYWY1L7Z4dM3cZez--qUCqXmgaFAC8KdSsXli-R5bYB8PIPlKguJ2nuvCsbtGOzx0GWj2EMPbVA-knK_ZJ0nnd2bQStYoTvzfWsJBEZTFY-XI=&uniplatform=NZKPT&flag=copy
https://doi.org/10.21037/atm-22-1193
https://kns.cnki.net/KCMS/detail/detail.aspx?dbcode=CMFD&dbname=CMFD202301&filename=1022771249.nh&v
https://kns.cnki.net/KCMS/detail/detail.aspx?dbcode=CMFD&dbname=CMFD202301&filename=1022771249.nh&v
https://kns.cnki.net/KCMS/detail/detail.aspx?dbcode=CMFD&dbname=CMFD202301&filename=1022771249.nh&v
https://doi.org/10.1016/j.jstrokecerebrovasdis.2018.03.009
https://doi.org/10.1155/2023/8839286
https://doi.org/10.1016/S0140-6736(20)32340-0
https://doi.org/10.1056/NEJMoa003417
https://doi.org/10.1016/S2214-109X(20)30069-3
https://doi.org/10.1016/S2214-109X(20)30069-3
https://doi.org/10.1111/jan.14523
https://doi.org/10.3389/fpubh.2022.876105
https://doi.org/10.7314/APJCP.2016.17.3.1111
https://doi.org/10.1186/1471-2458-10-651
https://doi.org/10.1161/JAHA.119.014782
https://doi.org/10.1111/jan.14340
https://doi.org/10.3389/fpubh.2022.917022
https://doi.org/10.1080/10410236.2013.873363
https://doi.org/10.1097/PSY.0000000000000238
https://doi.org/10.1177/0193945915615238

	Determinants influencing health-promoting behaviors in individuals at high risks of stroke: a cross-sectional study
	Introduction
	Methods
	Study design and participants
	Instruments and measurements
	Demographic and clinical information
	The Chinese version of the multidimensional scale of perceived social support (MSPSS)
	The Chinese version of the stroke knowledge questionnaire (SKQ)
	The Chinese version of the health beliefs scale (HBS)
	The Chinese version of the health behavior scale for stroke patients (HBS-SP)
	Data collection
	Statistical analyses

	Results
	Participant characteristics and analysis of group differences in MSPSS, SKQ, HBS, and HBS-SP
	Correlation of MSPSS, SKQ, HBS, and HBS-SP
	Mediations of MSPSS, SKQ, HBS, and HBS-SP

	Discussion
	Limitations
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

