
O R I G I N A L  R E S E A R C H

An Age-Stratified Cross-Sectional Study of Physical 
Activity and Exercise Adherence of Stroke Survivors 
in Rural Regions
Beilei Lin 1,2, Lihong Xue1, Baoxia An1, Zhenxiang Zhang 2, Weihong Zhang 2

1Nursing Department, Henan Huaxian People Hospital, Anyang City, Henan Province, People’s Republic of China; 2Nursing and Health School, 
Zhengzhou University, Zhengzhou City, Henan Province, People’s Republic of China

Correspondence: Zhenxiang Zhang; Weihong Zhang, Nursing and Health school, Zhengzhou University, No 100 Science Avenue, Zhengzhou City, 
People’s Republic of China, Email zhangzx6666@zzu.edu.cn; zwhong306@zzu.edu.cn 

Objective: To describe the Physical Activity and Exercise (PAE) adherence of stroke survivors in rural regions, additionally, to 
analyze the influential factors through age stratification.
Methods: This is a cross-sectional study. Totally, 596 stroke patients (65.70±10.76 years) from three rural regions were selected, PAE 
scale was used for measuring compliance. The influential factors among different age groups were explored separately. This study 
adheres to the EQUATOR checklist, SROBE.
Results: Only 17.8% (106) of participants regularly participated in PAE. Altogether, 42.45% were classified as a young-middle age 
group, and the rest 57.55% were in the old age group. Positive attitudes and better PAE-relevant knowledge were protective factors for 
adherence in the young and middle-aged group (OR=0.683; 95% CI 0.173~0.588 and OR=0.939; 95% CI 0.013~0.114), as well as in 
the old group (OR=0.704; 95% CI 0.193~0.534 and OR=0.929; 95% CI 0.035~0.118); having no home rehabilitation equipment was 
a strong risk factor for younger patients (OR=16.078; 95% CI 1.235~4.320); however, without hemiplegia can positively affect their 
adherence (OR=0.891; 95% CI 0.045~0.229). In addition, the presence of a spouse can lead to a better compliance among old patients 
(OR=0.436; 95% CI −0.496~-0.165).
Conclusion: It is necessary to improve the knowledge of physical activity in rural stroke patients of all ages. It is of great significance 
to install home rehabilitation equipment to promote exercise for young and middle-aged stroke patients. While for the old stroke 
patients, we strongly suggest focusing on the role of spouses, which would be more useful in low-income regions.
Keywords: stroke, physical activity, exercise, adherence, rural area, influential factors

Introduction
Stroke is the third-leading cause of death in many western countries,1 while it has been the leading cause of death and 
disability in China for recent years.2,3 Moreover, the recurrence rate of stroke and the disease burden are continuously 
increasing,1,3 and many rural areas remain underserved worldwide for a lack of stroke specialists. In 2013, a national 
survey of 155 urban and rural centers in China showed that the stroke caused burden has increased greatly, especially in 
rural areas where the prevalence rate of stroke increased by 155%.2 What is more, a study from Canada found that rural 
hospitals has higher 30-day in-hospital mortality rates than that of the urban academic hospitals.4 Additionally, many 
European rural areas are facing similar difficult problems as well.5 The stroke caused burden in rural areas is particularly 
heavy; which may be attributed to a lack of knowledge and poor awareness of disease prevention,6 irrational dietary 
habits and exercise beliefs,7 higher burden of stroke risk factors,8 and the uneven availability of specialist stroke care.3 

For instance, a study conducted in Peru showed that people in rural areas who experience stroke received very little 
poststroke care and rehabilitation.9 Therefore, the high incidence, prevalence, disability, mortality, and burden have made 
the stroke in rural areas a serious public health problem worldwide.10 Not only do rural patients find it difficult to obtain 
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rehabilitation sources, but the development and distribution of stroke follow-up guidelines are insufficiently 
implemented.11

The Global Burden of Diseases, Injuries, and Risk Factors Study (GBD) comprehensively explored the risk factors 
for cardiovascular diseases (CVD) and revealed that metabolic risks and body mass index significantly increased.12 The 
importance of regular physical activity and exercise (PAE) for cardiovascular health has been well documented, 
numerous systematic reviews have confirmed the benefits of physical activity in maintaining motor function across all 
stages of life after stroke.13–16 Regular exercise has positive effects on stroke survivors’ physical improvement, which 
could also benefit cognitive function17 and life quality.18 According to reports from Physical Activity and Exercise 
Recommendations for Stroke Survivors from the American Heart Association, physical activity is defined as “any bodily 
movement produced by skeletal muscles that results in energy expenditure” whereas exercise is “a subset of physical 
activity that is planned, structured, and repetitive and has a final or an intermediate objective for the improvement or 
maintenance of physical fitness.” The recommended frequency and duration of continuous training exercise range from 
20 to 60 minutes per day and 3–7 days per week, depending on the patient’s fitness level.15,19

Although stroke survivors can counsel and benefit from increased participation in physical activity, as well as the 
appropriate prescription for exercise training, they may cease physical activity or reduce the frequency and duration, as 
reported by many studies conducted in urban areas,20–22 even without disability, only 32.4% of stroke patients adhered to 
aerobic activity guidelines, and 56.6% were presented with long sedentary time.23 Meanwhile, an important progress has 
been made in promoting stroke treatment and long-term management in metropolitan areas,6,24 however, the management 
of stroke patients in rural and remote areas has not generated sufficient concern, and reports about adherence conducted in 
these regions are also sparse. Given the high stroke burden, poor control of risk factors, and unhealthy lifestyle in rural 
areas, etc., it is particularly urgent to focus on patients’ PAE adherence in these rural regions. In addition, the epidemio-
logical evidence suggest that the stroke incidence in young and middle-aged adults have been rising for the past two 
decades,25,26 due to the different varied underlying mechanisms and prognosis in old stroke patients,27 the optimal 
management of different stroke patients is still unknown, their behavioral characteristics need to be investigated separately. 
And, as age increases, adults may be more likely to adhere to self-paced versus prescribed moderate-intensity exercise.28 

Thus, the impact of aging on exercise adherence in rural regions is worthy to be explored. In the current study, the cross- 
sectional survey is intended to investigate the PAE compliance among rural stroke patients, analyze the potential risk factors 
stratified by age, and propose corresponding counter measures for stroke prevention in rural regions.

Materials and Methods
Study Design and Participants
This is a cross-sectional study, a convenience sampling method was administered. Firstly, according to the economic 
level and research feasibility, three rural areas (northern, central and southern region of Henan Province) which could 
represent different economic levels were conveniently selected, among which northern region includes Anyang and 
Puyang; the central region includes Zhengzhou and Xuchang; while the southern region includes Nanyang and 
Zhumadian. Then, we recruited stroke patients from these three rural regions with the help of local hospitals and village 
committees. At the same time, we recruited six local college students who had returned to their hometowns during the 
holidays, trained them and asked them conduct the survey as summer social practice work during the summer vacation. 
All investigators participated voluntarily and underwent training and testing. The target population was adults aged above 
18 years of age with a diagnosis of stroke, including ischemic stroke and hemorrhage stroke. Individuals were excluded if 
they had severe physical or mental disorders that prevented them from completing the questionnaire or if they had any 
other severe medical condition that prevented them from cooperating with the investigator. The data were collected at the 
patients’ homes or a centralized room in the village by trained investigators. After the survey, all participants were invited 
to carefully review and immediately confirm their responses to the questionnaire. Manuals of Life after Stroke Guide 
designed by the research team was given to each participant as a gift whether they completed the questionnaires or not. 
The guideline for reporting this study is the STROBE checklist (Supplementary File 1).
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Measures
The Demographic Information Questionnaire
The demographic and disease-specific data questionnaire29 was designed and used to collect information on age, gender, 
education level, marital status, time since stroke, number of complications, the experience of community rehabilita-
tion, etc.

Physical Activity and Exercise Adherence Scale (PAEAS)
The PAEAS was developed based on a literature review, qualitative review, expert consultation, and cognitive interviews 
(Supplementary File 2). Seven experts were consulted, and twenty patients were reviewed to improve clarity and rigor.30 

The PAEAS has been previously tested30 and used31,32 among Chinese stroke patients in urban areas to determine their 
adherence to the recommended physical activity and exercise regimen. It contains 14 items organized into the following 
three sections: adherence to PAE participation (PAEP) with 8 items; adherence to PAE monitoring (PAEM) with 3 items; 
and adherence to PAE advice-seeking (PAEA) with 3 items. The scores of each question range from 1 (“never”) to 4 
(“always”), and higher scores indicate better adherence. The adherence rate M can be calculated using the formula 
“M=actual score/max”, where max is obtained by multiplying the number of entries by 4. The adherence rate is defined 
as high at ≥75%, moderate at 50%–75%, and low at ≤50%.33,34 The Cronbach’s alpha value of the PAEAS is 0.900, and 
for each domain, the value ranges from 0.705 to 0.897. The scale content validity index (S-CVI) is computed as 0.950.35

Stroke Attitudes and Knowledge Questionnaire (SAKQ)
The SAKQ was developed based on the literature and was used in previous studies,32 we modified the questionnaire 
according to the characteristics of rural stroke patients. The formal version used in this study contains 23 yes-or-no items 
for knowledge and 14 Likert three-point items for attitude. The knowledge section can be divided into three sections, 
stroke accident (6 items), risk factors (11 items), and physical activity (6 items). All the answers were given a score of 1 
or 0 (right or wrong, respectively), higher scores indicated a better understanding of stroke. The attitude section was used 
to measure patients’ attitudes toward physical activity and exercise. The responses of each item are divided into three 
levels, that is “important”, “not sure” and “not important”, which are scored as 3 points, 2 points, and 1 point. For this 
section, higher scores indicated a better attitude toward physical activity and exercise. The Cronbach’s α of the two 
sections are 0.832 and 0.873, respectively, and the split-half reliability is 0.749 and 0.765; the Content Validity Index 
(S-CVI) of the knowledge and attitude section is computed as 0.843 and 0.760.

Statistical Analysis
All statistical analyses were conducted in SPSS 21.0 software (https://spss.software.informer.com/21.0/). The data were 
divided into two groups by age, participants under 65 years old were classified as a young-middle group, while patients 
65 or over were recognized as the old group. The differences in demographic characteristics between the two groups 
were analyzed using the chi-square test. The normal distribution test was confirmed before analysis. The data were 
statistically described (counting data using mean ± standard deviation, measurement data using frequency and percen-
tage). Two unrelated groups’ mean scores were compared using a two-independent-sample t-test, while differences 
between three or more groups’ scores were tested through one-way analysis of variance (ANOVA). Pearson correlation 
methods were used to analyze the relations between knowledge, attitude, and PAE adherence. The multivariate logistic 
regression was used to explore the influencing factors of rural stroke patients’ PAE adherence both in the young-middle 
and old groups. Two-tailed p-values <0.05 were considered significant.

Results
Characteristics of the Study Sample in Two Groups
A total of 700 rural stroke patients were recruited, 596 of them were investigated with the remaining 104 patients refused 
to participate or failed to complete the questionnaires. The average response rate was 85.14%. Data were analyzed for the 
596 subjects, their ages ranged from 33 to 90 years, with an average age of 65.70±10.76 years, 42.45% of them were 
classified as the young-middle group, 57.55% were classified as the old group. Patients with ischemic stroke accounted 
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for 70.64%, and hemorrhagic stroke accounted for 29.36%. For the participants in young-middle group, their educational 
level was significantly higher than patients in the old group (proportion of patients with nine years or higher school study 
experience 42.29% VS 21.58%, X2=46.106, df=3, P<0.001), self-reported labor ability was better (62.06% VS 50.15%, 
X2=8.351, df=1, P=0.004), and care-giving tasks are more often undertaken by the spouse (74.31% VS 53.06%, 
X2=27.922, df=1, P<0.001). The PAD adherence scores of each sub-group were analyzed and compared (Table 1).

Status of PAE Adherence in Two Groups
The average score of PAE adherence of rural young-middle and old stroke patients was 34.77±8.19 and 33.64±8.11 
respectively, with a range from 14 to 56. Then, we classified the stroke patients into high, medium, and low adherence 
levels,30 the proportion of each level is shown in Figure 1. It showed that 82.2% of participants were at low or mid-level, 
25.7% of the young-middle age stroke patients showed low adherence while 27.1% of the older patients’ adherence was 
at low-level.

The Correlations Between Knowledge, Attitude, and PAE Adherence in Two Groups
The results showed that the stroke-related beliefs of stroke patients in rural areas were poor, and the accuracy rate of 
disease-related knowledge was only 48.69%. The score of stroke accident knowledge was 2.74±1.668 (6 points), risk 
factors 5.65±3.008 (11 points), and physical activity knowledge was 2.94±1.551 (6 points). Furthermore, the average 
score of attitudes was only 18.29±6.179, while the maximum score was 56 points. No significant difference in attitude or 
knowledge between the two groups was found (P>0.05). Further analysis showed that low or moderate correlations 
existed among attitude, knowledge, and PAE adherence in both young-middle and old groups (Table 2).

Influencing Factors of PAE Adherence in Two Groups
The variables that had been previously shown to be significantly correlated with adherence in young-middle and old 
groups (referred to Table 1 and 2) were analyzed using multivariate logistic regression. Results showed that knowledge 
relevant to physical activity and attitude were protective influential factors for PAE adherence, indicating that more 
information about PAE and better attitude could promote physical activity or exercise among both young-middle and old 
stroke patients, while hemiplegia was a barrier in the young-middle group and home rehabilitation equipment was 
facilitator; spouses could play a positive role on maintaining adherence of the elderly (Table 3).

Discussion
Stroke prevention in rural areas is more challenging,8,36 and health resources also need to be more equitably distributed, 
health inequities are still an objective fact that most developing countries are facing.8,37 Theoretical and empirical 
evidence regarding the benefits of regular physical activity or exercise is accumulating.15,19 However, to our knowledge, 
this study is the first to explore the PAE adherence of stroke survivors in rural areas. And with the progressive 
rejuvenation of stroke incidence, young patients have more heterogenous needs than old patients.38 Thus, it is of great 
value to explore the compliance of patients in different age groups and its influencing factors.

Consistent with a similar study conducted in urban areas,32 this study found that most of the stroke patients in rural 
areas showed low or moderate levels of adherence, not only the younger patients but also the elderly stroke patients. 
More than half of the young-middle aged (55.73%) and older patients (55.98%) showed a moderate level of adherence, 
what is more, only 17.80% of the participants’ adherence in this survey were at a high level (18.58% of the younger 
patients and 16.91% of the old patients), it was slightly lower than the adherence of urban stroke patients (20.19% at 
a high level).32 This result may be explained by the fact that when compared with that of urban residents, the 
participation of rural residents in sports activities was decreased, a survey39 conducted by the Center for Nutrition and 
Health of the Chinese Centers for Disease Control and Prevention showed that the proportion of adult farmers in rural 
areas participating in exercise was significantly lower than that of individuals in cities. Additionally, health-related 
resources disparity between metropolitan regions and rural areas could be also a reason for this minor difference.3,36 New 
areas of determinants research have identified environmental and genetic factors contributing to physical inactivity.40 

Furthermore, a low level of literacy among rural stroke residents may have also contributed to the discrepant results, 
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Table 1 Characteristics of the Participants and PAE Adherence Differences (N = 596)

Variables Young-Middle Group (n=253) Old Group (n=343)

n Mean (Std) t/F value P value n Mean (Std) t/F value P value

Gender Male 157(62.06%) 35.54(8.348) 1.412 0.159 190(55.39%) 33.91(7.553) 0.693 0.489
Female 96(37.94%) 33.84(7.882) 153(44.61%) 33.29(8.755)

Education level Illiteracy 50(19.76%) 32.77(8.182) 2.589 0.053 144(41.98%) 31.57(8.141) 6.096 <0.001**

Primary school 96(37.94%) 34.06(7.345) 125(36.44%) 34.77(7.562)*
Middle school 84(33.20%) 36.27(8.784)* 49(14.29%) 35.14(6.986)*

High school 23(9.09%) 36.58(8.487) 25(7.29%) 36.90(10.007)*

Marital status Married 230(90.91%) 35.15(8.170) 2.335 0.020* 245(71.43%) 34.43(7.925) 2.878 0.004**
Single, divorced or widowed 23(9.09%) 31.00(7.574) 98(28.57%) 31.67(8.254)

Main caregiver Spouse 188(74.31%) 35.08(8.906) 0.544 0.581 182(53.06%) 34.14(7.749) 1.749 0.176

Child 47(18.58%) 33.79(7.827) 138(40.23%) 33.44(8.301)
Parents 18(7.11%) 34.05(10.165) 23(6.71%) 30.86(9.356)

Health insurance Rural insurance 229(90.51%) 34.68(8.265) −0.548 0.584 320(93.29%) 33.49(8.036) 0.802 0.203

No insurance 24(9.49%) 35.64(7.547) 23(6.71%) 35.72(8.933)
Time since stroke (years) <1 60(23.72%) 36.10(8.723) 0.700 0.553 59(17.20%) 35.27(9.586) 2.040 0.108

1~ 106(41.90%) 34.31(7.337) 142(41.40%) 33.59(7.486)

5~ 61(24.11%) 34.45(8.435) 87(25.36%) 32.10(7.899)
10~ 26(10.28%) 34.77(8.190) 55(16.03%) 34.44(8.016)

Complications With hemiplegia 123(48.62%) 33.54(8.640) 2.344 0.020** 166(48.40%) 32.66(8.239) 2.180 0.030*

Without hemiplegia 130(51.38%) 35.93(7.592) 177(51.60%) 34.56(7.889)
Combined disease Hypertension# 161(63.64%) 35.06(7.848) 0.736 0.462 210(61.22%) 33.56(8.052) −0.234 0.815

Other cardiovascular 

disease##

16(6.32%) 38.50(6.398) 1.892 0.060 54(15.74%) 34.55(8.591) 0.898 0.370

Home rehabilitation 

equipment

Yes 10(3.95%) 42.74(8.920) 3.198 0.002** 15(4.37%) 37.21(6.972) 1.751 0.081

No 243(96.05%) 34.44(8.010) 328(95.63%) 33.47(8.124)

Self-reported labor capacity Totally or partly 157(62.06%) 36.36(7.156) 3.839 <0.001** 172(50.15%) 36.11(7.418) 5.940 <0.001**
No ability 96(37.94%) 32.17(9.104) 171(49.85%) 31.15(8.025)

Rural doctors’ follow-up Yes 71(28.06%) 35.55(9.277) −0.949 0.343 104(30.32%) 34.53(8.014) −1.343 0.180

No 182(71.94%) 34.46(7.732) 239(69.68%) 33.25(8.130)

Notes: *Represents P<0.05, **Represents P<0.01; #Represents compared with patients without hypertension; ##Represents compared with patients without cardiovascular disease.
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32.55% of the respondents are illiterate in this study, while the number was only 14.90% among participants in urban 
areas.32 However, no matter in urban or rural areas, PAE compliance is not very good, which may be related to the 
cognitive and physical frailty caused by stroke, and studies have indeed confirmed that frailty affects the compliance 
behavior of individuals with stroke.41,42

Regarding the influential factors of PAE adherence in this study, knowledge about physical activity was a positive 
factor, as well as attitudes toward stroke. However, the results showed that after discharge, stroke patients in rural areas 
had very limited knowledge about stroke, the total accuracy rate of the knowledge section was less than 50% (48.69%). 
Most of the participants could not give correct answers to questions about stroke accidents (45.67%), risk factors 
(51.36%), and physical activity (49.09%). In addition, they showed a rather negative attitude toward disease prevention 
and risk factors, the average score of the attitudes dimension was only 18.29, while the theoretical maximum was 56 
points. This finding is consistent with other studies conducted in rural areas.43 Therefore, we can conclude that stroke 
patients in rural areas not only have poor knowledge of the disease but also have a serious misunderstanding of the 
importance of controlling stroke-related risk factors. This finding may have a certain relationship with the generally low 
level of health literacy of residents in Chinese rural areas, several surveys have shown that the health literacy regarding 
chronic disease prevention among rural residents was only 8.4%.7,44 After all, inequitable distribution of health resources 
between urban and rural areas is common.45 And this is why studies always suggest that all interventions should be based 

Figure 1 The proportions of PAE adherence levels among stroke patients in Young-middle and Old group. 
Notes: Y, O, L, M, H represent young-middle, old, low, medium and high, respectively; for example, Y-L means young-middle aged group with low-level PAE adherence 
account for 18.97%. The adherence rate M is ranked as high at M ≥0.75, mid-level at 0.50 < M < 0.75 and low at M ≤ 0.50.

Table 2 The Correlations Between Knowledge, Attitude and PAE Adherence (r, N = 596)

Variables/ 
Dimensions

Young-Middle Group (n=253) Old Group (n=343)

PAEP PAEM PAEA Total 
Adherence

PAEP PAEM PAEA Total 
Adherence

Knowledge 0.235** 0.321** 0.283** 0.297** 0.312** 0.362** 0.300** 0.363**

Stroke accident 0.113 0.188** 0.146** 0.154** 0.172** 0.233** 0.134** 0.199**

Risk factors 0.143* 0.218** 0.201** 0.194** 0.249** 0.273** 0.237** 0.285**
Physical activity 0.333** 0.377** 0.334** 0.384** 0.323** 0.370** 0.348** 0.385**

Attitude 0.215** 0.306** 0.313** 0.290** 0.269** 0.361** 0.277** 0.330**

Note: *Represents P<0.05, **Represents P<0.01. 
Abbreviations: PAEP, adherence to PAE participation; PAEM, adherence to PAE monitoring; PAEA, adherence to PAE advice-seeking.
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on the provision of patient education, it could effectively improve stroke patients’ knowledge and behavioral outcomes in 
rural areas.46

This study also found that the patients’ PAE adherence within 1 year after onset was slightly higher than their 
adherence after 1~10 years, even if no significant difference was found. Similarly, a longitudinal follow-up study in 
China showed that after discharge, stroke patients showed higher adherence at the early stage after discharge.31 This may 
be associated with the limited supervision from local general practitioners or nurses in long term, while nearly 70% of the 
stroke patients in rural areas have no access to follow-up service after discharge in this study, 69.98% for the old group 
and 71.94% for the young-middle group, respectively. Another longitudinal study conducted in Australia also revealed 
that stroke patients’ physical activity levels were reduced immediately post-stroke.47 There is evidence that stroke 
patients with advanced age, long-term illness, and activity of daily life (ADL) disability are more susceptible to frailty,48 

and frailty is reported to be a contributing factor to lower adherence to treatment or rehabilitation.42 Those evidences can 
also help to understand why in this study no hemiplegia was a protective factor. In addition, stroke patients who lived 
with spouses showed a higher adherence, which indicated the importance of spousal roles in rural families, especially for 
elderly stroke patients, the protective effect of spouses was stronger than the younger group (OR=0.436; P<0.05). 
Therefore, it could be an alternative in rural communities to consider spouses’ important contribution on promoting 
patients’ participation in physical activity.49

Emerging evidence confirms that physical and social environmental factors are also key determinants of PAE 
adherence.12,40 In this study, the self-reported PAE compliance score of young and middle-aged stroke patients with 

Table 3 Influential Factors of PAE Adherence in Two Groups (N = 596)

Variables/Group Young-Middle Group (n=253) Old Group (n=343)

OR (95% CI) P value OR (95% CI) P value

Gender Male 1.200(−0.377~0.743) 0.523 0.586 (−1.027~-0.042) 0.034*

Female Reference

Education level Illiteracy 0.986(−1.090~1.062) 0.979 0.306(−2.194~-0.176) 0.021*

Primary school 1.026(−0.941~0.992) 0.958 0.555(−1.551~0.374) 0.231

Middle school 2.355(−0.136~1.849) 0.091 0.562(−1.640~0.488) 0.289

High school Reference

Marital status Married 1.149(0.968~1.246) 0.806 0.436(−0.496~-0.165) 0.014*

Single, divorced or widowed Reference

Time since stroke (years) <1 1.006(−1.000~1.012) 0.991 0.932(−0.874~0.733) 0.864

1~ 0.809(−1.154~0.730) 0.659 0.603(−1.195~0.183) 0.150

5~ 0.664(−1.394~0.574) 0.415 0.390(−1.679~`0.206) 0.012

10~ Reference

Complications Without hemiplegia 0.891(0.045~0.229) 0.035* 1.193(−0.305~0.658) 0.471

With hemiplegia Reference

Home rehabilitation equipment No 16.078(1.235~4.320) <0.001** 2.142(−0.331~1.855) 0.172

Yes Reference

Physical activity knowledge 0.683 (0.173~0.588) <0.001** 0.704(0.193~0.534) <0.001**

Attitude 0.939 (0.013~0.114) 0.014* 0.929(0.035~0.118) <0.001**

Notes: *Represents P<0.05 with statistical significance; **Represents P<0.01 with statistical significance.
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home rehabilitation equipment was significantly higher than that of patients without home rehabilitation environment 
(42.74±8.920 vs 34.44+8.010, OR=16.078), however, few patients mentioned that they have rehabilitation aid at 
home. The results further suggest a possible effect of lack of resources in rural households on adherence.23,50 

Considering the social needs of younger patients,38 public or shared rehabilitation room could be useful and 
economical for this population. Furthermore, we found that only 28.06% of young-middle age and 30.32% of old 
stroke patients had received professional help from their village doctors, this phenomenon may indicate that the home 
rehabilitation environment is an important facilitator for physical activity after stroke in rural and remote areas as 
well. However, even if the building environment in person-centered stroke rehabilitation at home51 or conducting 
family-based stroke intervention could be useful for long-term recovery, it is really difficult to take steps to improve 
the home rehabilitation environment in rural China with inadequate medical resources and rehabilitation services.52 To 
effectively address this problem, virtual rehabilitation may be a more cost-effective alternative for stroke patients in 
rural areas.53

Study Limitations
First, with limited resources, we chose a convenience sampling method to recruit stroke patients, which would affect the 
representativeness of the results. Therefore, to fully understand the adherence status of stroke patients in rural areas, 
a systematic randomized sampling method is essential. For the second limitation, we only analyzed the effect of 
knowledge and attitude on stroke patients’ physical adherence; we did not address social support, family functioning, 
self-efficacy, disease-related frailty and other potential factors, which will affect the main conclusion, especially for rural 
areas. Finally, this study could be only representing the status in China, for Henan is the largest agricultural province in 
China, however, considering the economic levels or health policies are various among different countries, more 
evidences are needed for further comparison and analysis in the futures.

Conclusions
In summary, stroke patients in rural areas have poor knowledge about stroke, and their attitudes or perceptions of the 
importance of physical activity after stroke were less positive, similar problems were found among both young-middle 
age and old participants. Additionally, most of the rural stroke patients do not adhere to the physical activity and exercise 
recommended by relevant guidelines, their physical activity adherence needs to be improved to facilitate their physical 
and psychological rehabilitation. Our study also highlighted the importance of health education, especially the benefits of 
physical activity and exercise. Furthermore, installing home exercise equipment and enhancing the role of the spouse 
may have a positive effect on promoting physical activity and exercise. Further studies should establish a scientific and 
standardized system to educate stroke patients and their caregivers, develop virtual or real home environments, trigger 
their intrinsic motivation, and improve their adherence to secondary strategies for stroke prevention.
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