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Abstract
Objectives: Exercise is important for stroke rehabilitation. However, exercise participation in patients with stroke may not be ideal, 
and the factors affecting exercise participation may be complicated. This study was aimed to investigate exercise participation status 
and analyze its associated factors in patients with stroke at the stage of sequelae period (more than 6 months from the last onset). 
Methods: A total of 193 patients with stroke at the stage of sequelae period recruited through a convenient sampling method 
participated in the present study and underwent investigation with questionnaires. Single-factor analysis and multiple linear 
regression analysis were used to analyze the factors influencing exercise participation in the subjects.
Results: The average exercise level of the patients was 8.1 Mets-h/week, which belonged to the low exercise level. Most patients 
(64.8%) participated in only one exercise mode, and easy exercise modes were dominant. Single-factor analysis showed that 
exercise volume differences were found with various factors, including educational degree, working status, marital status, primary 
caregiver, exercise habit, and the degree of self-care. Multiple linear regression analysis showed that the factors associated with 
patients’ exercise volume included belief in exercise benefits, exercise risk concerns, and exercise support from family.
Conclusions: The exercise volume of patients with stroke at the stage of sequelae period is low, and their exercise modes are 
monotonous. Belief in exercise benefits, exercise risk concerns and family support are the main factors influencing the exercise 
level in these patients. Patients who believe that exercise after stroke can promote recovery, have a low exercise risk concerns and 
families’ support have a higher exercise volume.
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Resumen 
Objetivos: El ejercicio es importante para la rehabilitación del ictus. Sin embargo, la participación en el ejercicio en pacientes con 
ictus puede no ser ideal, y los factores que afectan a la participación en el ejercicio pueden ser complicados.Investigar el estado 
de participación en el ejercicio y analizar sus factores asociados en pacientes con ictus en la etapa del período de secuelas (más 
de 6 meses desde el último inicio). 
Métodos: Un total de 193 pacientes con ictus en la fase de secuelas, reclutados mediante un método de muestreo conveniente, 
participaron en el presente estudio y se sometieron a una investigación con cuestionarios. Se utilizó el análisis de factor único y el 
análisis de regresión lineal múltiple para analizar los factores que influyen en la participación en el ejercicio de los sujetos.
Resultados: El nivel medio de ejercicio de los pacientes fue de 8,1 Mets-h/semana, que pertenecía al nivel de ejercicio bajo. La 
mayoría de los pacientes (64,8%) participaron en una sola modalidad de ejercicio, y predominaron las modalidades de ejercicio 
fáciles. El análisis de un solo factor mostró que las diferencias en el volumen de ejercicio se encontraban con varios factores, 
como el grado de estudios, el estado laboral, el estado civil, el cuidador principal, el hábito de ejercicio y el grado de autocuidado. 
El análisis de regresión lineal múltiple mostró que los factores asociados con el volumen de ejercicio de los pacientes incluían la 
creencia en los beneficios del ejercicio, la preocupación por el riesgo del ejercicio y el apoyo de la familia al ejercicio.
Conclusiones: El volumen de ejercicio de los pacientes con ictus en la fase del periodo de secuelas es bajo, y sus modos de 
ejercicio son monótonos. La creencia en los beneficios del ejercicio, la preocupación por el riesgo del ejercicio y el apoyo de la 
familia son los principales factores que influyen en el nivel de ejercicio en estos pacientes. Los pacientes que creen que el ejercicio 
después del ictus puede promover la recuperación, tienen una baja preocupación por el riesgo del ejercicio y el apoyo de la familia 
tienen un mayor volumen de ejercicio.

Palabras clave: Ictus, ejercicio, rehabilitación, secuelas, función física. 
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Introduction

With the characteristics of high incidence, prevalence, 
mortality, morbidity and recurrence rate, stroke has 
become the second most common cause of death and 
stroke-caused disability is continuously increasing1-3. 
The latest study on the Global Burden of Disease Study 
shows that the overall lifetime risk of stroke in China 
is 39.9%4, ranking first in the world, which means that 
approximately 2 out of every 5 people will suffer from 
stroke in their lifetime.

Regular exercise has been proven to be beneficial for 
the rehabilitation of patients with stroke by improving 
their cardiovascular function5, pulmonary function6, 
body flexibility7, walking ability8, muscle strength9, bone 
mineral density10 and quality of life11 and reducing the 
stroke recurrence rate3. In the rehabilitation guidelines for 
patients with stroke at the stage of sequelae period, it is 
recommended that stroke patients regularly participate in 
exercise, including aerobic exercise, strength training and 
flexibility training12. However, there are studies showing 
that 70% of patients fail to do so13, which escalates 
the negative effects of stroke. Due to the existence of 
stroke and a series of sequelae, the factors affecting 
the exercise participation of patients with stroke may be 
complicated.

The purpose of the present study was to investigate 
exercise participation in Chinese patients with stroke at 
the stage of sequelae period (more than 6 months from 
the last onset) and analyse its associated factors, thereby 
providing a reference for efforts to improve exercise 
participation levels.

Material and methods

Participants
With the convenience sampling method, patients with 
stroke at the stage of sequelae period were recruited 
from communities and hospitals in Suzhou, China. The 
recruitment criteria included ① patients who conformed 
to the stroke diagnosis standard of The Fourth National 
Conference of Cerebrovascular Diseases and were 
confirmed by CT or MRI and ② patients who had stroke 
6 months prior. Patients with mental disorders, severe 
cardiovascular disease, or any exercise contraindication 
therefore not appropriate for exercise or incapable of 
understanding the investigated questions were excluded.
The study purpose and participant’s rights and 
responsibility related to this study were explained to the 
patients in detail. After full informed consent was obtained, 
subjects who gave their formed consent were involved 
in the study. This study was approved by the Ethics 
Committee of The First Affiliated Hospital of Soochow 
University (2017024) and conducted in compliance 
with the guidelines stated in the WMA Declaration of 

Helsinki and its later amendments or comparable ethical 
standards.

Questionnaires
Two questionnaires were applied in this study to collect 
the general information and exercise participation 
status of patients with stroke. Considering that most 
stroke patients were old and had difficulty reading and 
understanding, the survey was performed in a way that 
investigators dictated the questions to patients and 
filled in based on patients’ answers. Once finished, the 
completed questionnaires were shown to participants 
for confirmation.

Questionnaire of general information
The questionnaire of general information included 
demographic data, disease-related data and the activity 
of daily living scale (ADL scale). The questions for 
demographic data (including sex, age, working status, 
educational status, etc.) and the disease-related data 
[included course of disease (since the first onset), types of 
stroke, number of sequelae, history of smoking, etc.] were 
self-designed. Self-care ability was measured using the 
ADL scale, which comprises 10 items, including eating, 
bathing, grooming, dressing, bowel control, toileting, 
bed and wheelchair transfer, walking on the ground, and 
stairs. Based on the patient’s need for help (or lack) and 
its degree, the ADL scale is divided into 4 grades of 15, 
10,5, and 0 points, with a full score of 100 points14.

Questionnaires of exercise participation
Exercise participation was investigated by a self-
designed questionnaire and a questionnaire modified 
from the Amateur Exercise Level Questionnaire (AELQ)15. 
The self-designed questionnaire included questions on 
regular exercise habits before and after stroke, beliefs 
about exercise benefits, exercise risk concerns, and 
social support for exercise from medical staff, hospitals, 
families, and communities. AELQ was revised from the 
“Variable Exercise Activity Questionnaire” by Professor 
Bagen Liao based on the characteristics of Chinese 
people, and it has proven to be suitable for various kinds 
of populations16. AELQ is subject to investigation, in the 
past year, subjects’ exercise participation in 40 exercise 
modes, including walking, running, climbing, riding bike, 
etc. Patients were asked to select the exercise mode he/
she performed in the past 12 months, fill in the average 
monthly exercise frequency in each month, and the 
average exercise time per session. The total exercise 
volume (Mets-h/week) was calculated based on the 
formula: months × average monthly exercise frequency 
× average exercise time each time × METs ÷ 60 min/h 
÷ 52 wk/year. Subjects were divided into four groups 
according to their exercise volume: the nonexercise 
group (< 10.0 Mets-h/week), low-level exercise group 
(10~19.9 Mets-h/week), medium level exercise group 
(20 ~ 39.9 Mets-h/week), and high-level exercise group 
(more than or equal to 40 Mets-h/week)16,17.

Exercise participation and associated factors in patients with stroke at the stage of sequelae period
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Statistical Analysis
Data were analysed using the SPSS 24.0 software 
package (IBM, Armonk, NY, USA). Descriptive statistics 
of frequency and percentage were used to summarize 
original data. The Kruskal-Wallis test was used to compare 
results between and among groups. Correlations 
between different parameters were analysed with bivariate 
correlation analysis. Multiple linear regression analysis was 
used to determine the factors associated with exercise 
volume. Alpha level was set at P less than 0.05.

Results

A total of 200 patients with stroke at the stage of 
sequelae period were recruited, and 193 (96.5%) 
completed and returned the questionnaires that were 
eligible for data analysis.

1. Sociodemographic characteristics of patients
The 193 subjects (72.4±12.4 years old) included 
109 males and 84 females (56.5% vs. 43.5%). Their 
demographic data and disease-related information are 
shown in table I.

2. Clinical data of patients
In this survey, patients’ disease course (starting from the 
onset of the first time of stroke) ranged from 6 months 
to 27 years, and 47.2% of patients were 1-5 years old. 
A total of 78.8% of patients had ischemic stroke, 30.1% 
of patients had stroke recurrence, 81.3% of patients had 
various degrees of dysfunction, and 63.2% of patients had 
reduced physical activity compared with before stroke. 
Detailed disease-related information is shown in table II.

3. Exercise-related information of patients
There were 35.8% of the patients who exercised 
regularly before stroke and 56.5% after stroke. Most 
(79.8%) patients believed that exercise could promote 
their recovery, and 62.2% of patients worried about 
exercise risk. Information on social support for exercise 
is presented in table III.

The mean exercise volume in all patients was 8.1 Mets-h/
week (ranging from 0.1 to 83.4 Mets-h/week), which 
belonged to the nonexercise level. More than half of the 
subjects (56.5%) belonged to the nonexercise group 
(Table IV).

A total of 64.8% of the patients performed only one mode of 
exercise, 28.5% performed two, and only 6.7% performed 
three or more. The three most common exercise modes 
were walking (n=144, 84.7%), stair climbing (n=47, 
27.6%) and indoor activities (n=36, 21.2%).

4. Single factor analysis of exercise volume
The Kruskal–Wallis test showed that exercise volumes 
were significantly different among different categories 
of variables, including educational level, working status, 
marital status, main caregiver, self-care ability, exercise 
regularly before stroke, and exercise-related parameters 
(belief of exercise benefits, exercise risk concerns, 
exercise support from family, exercise equipment in 
community) (Table V).

Specifically, there was a higher exercise volume 
among patients with a higher educational level than 
among those with a primary school education or below 
(Z=72.30, P=0.001). Patients under unemployed 

Table I: Sociodemographic characteristics of patients.

Variables	 Category	 Number	 Proportion (%)

Age (years old)	 <50	 11	 5.7
	 50~69	 56	 29.0
	 ≥70	 126	 65.3

Sex	 Male	 109	 56.5
	 Female	 84	 43.5

Education level	 Primary school and below	 54	 28.0
	 Junior high school	 52	 26.9
	 High school and College	 57	 29.5
	 Undergraduate and above	 30	 15.5

Working status	 Employed	 14	 7.2
	 Retired	 163	 84.5
	 Unemployed	 16	 8.3

Average monthly income (Yuan)	 <3000	 85	 44.0
	 3000~4999	 49	 25.4
	 ≥5000	 59	 30.6

Marital status	 Married	 149	 77.2
	 Widowed and divorced	 44	 22.8

Religions belief	 Yes	 17	 8.8
	 No	 176	 91.2

Medical payment 	 Urban Medicare	 170	 88.1
	 Rural Medicare	 17	 8.8
	 Commercial insurance	 2	 1.0
	 Self-paid	 4	 2.1
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Table II: Clinical data of patients.

Variables	 Category	 Number	 Proportion (%)

Course of disease (year)	 <1	 8	 4.1
	 1~5	 91	 47.2
	 5~10	 55	 28.5
	 ≥10	 39	 20.2

Diagnosis of type	 Hemorrhagic	 30	 15.5
	 Ischemic	 152	 78.8
	 Mixed	 11	 5.7

Number of strokes	 1 	 135	 69.9
	 2~3	 42	 21.8
	 >3	 16	 8.3

Number of legacy symptoms	 0	 36	 18.7
	 1~2	 107	 55.4
	 ≥3	 50	 25.9

Self-care ability	 Fully self-care	 149	 77.2
	 Slightly dysfunction	 23	 11.9
	 Moderately dysfunction	 9	 4.7
	 Severely dysfunction	 12	 6.2

Number of complications	 0	 34	 17.6
	 1~2	 152	 78.8
	 ≥3	 7	 3.6

Smoking	 Yes	 18	 9.3
	 No	 175	 90.7

Drinking	 Yes	 16	 8.3
	 No	 177	 91.7

Main care giver	 Family member	 90	 46.6
	 Nannies or nurses	 17	 8.8
	 Oneself	 86	 44.6

Physical activity	 Significant increase	 3	 1.6
compared with before stroke	 Slightly increase	 14	 7.3
	 Unchanged	 54	 28.0
	 Slightly decrease	 29	 15.0
	 Significant decrease	 93	 48.2

Table III: Exercise-related information of patients.

Variables	 Category	 Number	 Proportion (%)

Exercise habit before stroke	 Yes, ≥3times/week	 65	 33.7
	 Yes, 1~2times/week	 4	 2.1
	 No	 124	 64.2

Exercise habit after stroke	 Yes,≥3times/week	 104	 53.9
	 Yes, 1~2times/week	 5	 2.6
	 No	 84	 43.5

Belief of exercise benefits	 Yes	 154	 79.8
	 No	 39	 20.2

Exercise risk concerns	 Yes	 120	 62.2
	 No	 73	 37.8

Medical staff stress	 Yes	 134	 69.4
the importance of exercise	 No	 59	 30.6

The hospital provides exercise	 Yes	 156	 80.8
demonstration facilities	 No	 37	 19.2

Exercise support from family	 Yes	 96	 49.7
	 No	 97	 50.3

Exercise equipment in community	 Yes	 139	 72.0
	 No	 54	 28.0

Table IV: Exercise volume of patients.

Variables	 Number (%)	 Mean (P25, P75) Mets-h/week

Total	 193 (100)	 8.1 (2.7, 19.1)
No exercise group	 109 (56.5)	 3.2 (1.1, 6.3)
Low level exercise group	 43 (22.3)	 14.4 (12.9, 17.8)
Medium level exercise group	 31(16.1)	 26.8 (23.1, 32.0)
High level exercise group	 10 (5.1)	 49.9 (44.5, 58.1)
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statuses or at widowed/divorced statuses had lower 
exercise volumes than retired and employed or married 
patients (Z=117.79, P= 0.028, Z=102.29, P=0.015). 
The patients who could take care of themselves had 
higher exercise volumes than those were taken care 
by family members and nannies or nurses (Z=90.23, 
P=0.048). The patients with slight dysfunction had 
lower exercise volumes than those without dysfunction 
(Z=104.02, P=0.016). The patients who exercised 
two times/week before stroke had a lower exercise 
volume than those who exercised more than three 
times/week (Z=116.31, P=0.003). The patients who 
believed the exercise benefits had higher (H=108.92, 
P<0.01) and the ones worried about exercise risk had 
lower (H=82.01, P=0.004) exercise volume than those 
who did not. The patients with exercise support from 
family and exercise equipment in the community had 

higher exercise volumes than those without (H=118.15, 
P<0.01, H=104.54, P=0.003). Exercise volumes were 
not significantly different among patients at different 
ages (Z=129.95, P=0.057).

5. Multiple linear regression analysis 
of exercise volume
Multiple linear regression analysis showed that the 
factors significantly associated with exercise volume in 
these patients included three aspects: belief in exercise 
benefits, exercise risk concerns, and exercise support 
from family (Table VI). The patients who had beliefs 
about exercise benefits and exercise support from family 
had higher exercise volumes than the patients who 
had no. The patients who had exercise risk concerns 
showed lower exercise volumes than the patients who 
had no worry about exercise risk.

Table V: Single factor analysis of exercise volume.

Variables	 Classification	 M (P25, P75)	 H/ Z	 P
		  Mets-h/week		

Age (years old)	 <50	 13.3 (8.3, 21.5)	 129.95	 0.057
	 50-69	 7.7 (3.9, 24.0)	 103.05	
	 >70	 7.3 (1.7, 16.6)	 91.43	

Educational level	 Primary school or below	 4.3 (1.6, 9.5)	 72.30	 0.001*
	 Junior high school	 8.1 (2.4, 19.2)a	 97.12	
	 High school and College	 11.6 (5.6, 24.1)a	 115.18	
	 Undergraduate and above	 10.9 (3.8, 23.4)a	 106.73	

Working status	 Employed	 12.9 (5.2, 21.1)	 117.79	 0.028*
	 Retired	 8.1 (2.4, 19.6)	 98.31	
	 Unemployed	 4.3 (1.2, 7.8)ab	 65.50	

Marital status	 Married	 8.7 (3.2, 20.9)	 102.29	 0.015*
	 Widowed or divorced	 4.5 (1.1, 13.8)a	 79.09	

Main care giver	 Family member	 6.5 (1.6, 16.5)	 90.23	 0.048*
	 Nannies or nurses	 4.3 (2.0, 12.6)	 79.44	
	 Oneself	 11.9 (4.0, 21.1)ab	 107.56	

Self-care ability	 Fully self-care	 9.6 (3.2, 20.9)	 104.02	 0.016**
	 Slightly dysfunction	 4.3 (1.4, 8.7)a	 72.85	
	 Moderately dysfunction	 4.7 (1.3, 11.7)	 71.67	
	 Severely dysfunction	 4.0 (0.8, 13.3)	 75.13	

Exercise habit before stroke	 Yes, >3 times/week	 14.4 (5.5, 23.2)	 116.31	 0.003*
	 Yes, 1-2 times/week	 5.8 (2.7, 24.5)	 92.00	
	 No	 6.2 (1.6, 14.0)	 87.04	

Belief of exercise benefits	 Yes	 11.1 (4.3, 21.1)	 108.92	 <0.01**
	 No	 2.2 (0.7, 4.6)	 49.95	

Exercise risk concerns	 Yes	 5.4 (1.1, 13.7)	 82.01	 0.004*
	 No	 9.6 (3.2, 21.1)	 106.12	

Exercise support from family	 Yes	 13.1 (5.5, 24.0)	 118.15	 <0.01**
	 No	 4.3 (1.6, 12.9)	 76.07	

Exercise equipment	 Yes	 3.2 (10.3, 21.1)	 104.54	 0.003*
in community	 No	 4.7 (1.7, 10.8)	 77.59	

*: p <0.05, **: p <0.01; a: significantly different from the first category; b: significantly different from the second category. 

Table VI: Multiple linear regression analysis of exercise volume.

Independent variables	 ß	 ß’	 SE	 T	 p 	 Corrected R squared	 F 	 P 

Constant	 32.74		  7.37	 4.44	 < 0.001	 0.25	 6.07	 <0.001
Belief of exercise benefits	 -5.45	 -0.16	 2.48	 -2.20	 0.029			 
Exercise risk concerns	 4.86	 0.17	 1.89	 2.52	 0.011			 
Exercise support from family	 -7.27	 -0.27	 1.92	 -3.79	 < 0.001			 

Reference variables were set as the ones with the answer of “yes”.
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Discussion

In the present study, exercise participation status 
and associated influencing factors were investigated 
in 193 patients with stroke at the stage of sequelae 
period through AELQ combined with self-designed 
questionnaires.

1. The general and disease related information
Among the 193 patients with stroke in this study, more 
patients were males and elderly and had ischemic 
stroke type, which is consistent with the epidemic facts 
of stroke4. The long course of disease (6 months to 
27 years) and high percentage of dysfunction (81.3%) 
demonstrate that patients with stroke may be plagued by 
disease sequelae for a long time and that rehabilitation, 
including exercise, is necessary and important.

2. Exercise status of stroke patients in sequelae
In this study, the overall exercise volume of the patients 
with stroke was low (~8.1 Mets-h/week), which belonged 
to the nonexercise level. According to the American 
Heart Association/American Stroke Association stroke 
rehabilitation guideline recommendation, the patients 
with stroke at the stage of sequelae period should 
participate in moderate intensity exercise no less than 
three times a week for 20 to 60 minutes per session13, 
which equals ~24.70 Mets-h/week. However, 84.7% 
of the patients in the present study were far below this 
level. The harm of a sedentary lifestyle or shortage of 
exercise has been discovered in many studies, including 
leading to reduced cardiopulmonary adaptability, 
causing cardiovascular diseases, and further reducing 
the patient’s physical fitness. Based on our findings, 
primary health care workers should pay more attention 
to stroke prevention and rehabilitation knowledge 
education, especially emphasizing the importance of 
poststroke exercises, raising patients’ awareness of 
post stroke exercises, and thereby promoting exercise 
participation18.

Apart from the low exercise volume, the exercise modes 
adopted by the patients with stroke were generally 
monotonous (93.3% engaged in one or two kinds of 
exercise, and only 6.7% participated in more than three), 
and easy and convenient exercise modes with little 
demand on skill, furniture, and effort (such as walking 
and climbing stairs) dominated. This is consistent 
with previous findings that most elderly individuals in 
the community participate in simple exercises19. The 
preferable easy exercise mode may be accounted for 
by the fact that most patients lack exercise skills for other 
exercises, especially those need special learning and 
practice, such as swimming, Ta Chi, ball games, etc.

This study and previous studies have shown that the 
most common exercise method used by patients with 
sequelae of stroke is walking20. Walking is an effective 

exercise method with many advantages, such as 
convenience, little demand for space and skills, and 
easy adjustment of walking speed (exercise intensity)13. 
With the improvement of the social economy and health 
consciousness, products such as pedometers and 
sports bracelets have been created to encourage people 
to participate in walking21.

The guidelines for exercise rehabilitation in patients with 
stroke note that exercises requiring the coordination of 
different parts of the body are better than those requiring 
only a single part of the muscle13. Some exercises, 
such as yoga, are mild (not intensive) and need all 
parts of the body to participate, which is suitable for 
stroke patients22. Therefore, it is necessary to create 
conditions helping and encouraging patients with stroke 
to learn and develop more exercise skills and participate 
in diverse modes of exercise. 

3. Factors associated with exercise participation
3.1 Belief of exercise benefits
In our study, we found that the belief of exercise benefits 
was one of the factors associated with the exercise level 
in these patients with stroke at the stage of sequelae 
period. Among the patients investigated, 79.8% believed 
that exercise would benefit health recovery. A positive 
attitude towards exercise for stroke and belief in the 
benefits of exercise promote more participation in sports, 
thereby improving physical activity and exercise levels23.

3.2 Exercise risk concerns
This study found that worrying about the risk of exercise 
is associated with lower exercise levels in these patients. 
Among the patients investigated, 62.2% had exercise 
risk concerns, and this percentage was quite high. 
Stroke happens more commonly in older populations, 
who have a high incidence of chronic diseases, which 
will reduce their physical ability and control, thereby 
increasing worries about the risks of exercise. The high 
incidence of sequelae after stroke must also contribute 
to increased worries. In fact, many studies have pointed 
out that poststroke exercises generally do not cause 
secondary injuries11,24, and exercises should not be 
given up because of excessive fear of exercise risks. 
The American Heart Association/American Stroke 
Association pointed out that patients should take a pre-
physical fitness test under the guidance of a physician 
before exercise13 to clarify exercise tolerance. In this 
survey, no patients mentioned that they had received 
pre-exercise physical function assessment and 
guidance. To improve exercise participation in these 
patients, it is necessary to take measures to increase 
their exercise-related knowledge and decrease their 
concerns about exercise risks.

3.3 Exercise support from family and marital status
This study found that the patients who had support 
from family members for exercise had a higher level of 
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exercise, which was consistent with previous findings25. 
Camak et al found that family supervision is one of the 
factors to improve the exercise level of stroke patients 
in the sequelae stage25. The result of this factor is 
consistent with the result of marital status from single 
factor analysis, which showed that patients of married 
status had higher exercise volume than widowed 
or divorced patients. In China, partners are the most 
common caregivers for older people26. Some patients 
may not be able to exercise independently, and in this 
case, the assistance of family members is important 
and necessary to help them overcome the difficulties 
in exercises. Additionally, family members can modify 
living furnishings, prepare exercise equipment, and 
reduce the burden of housework, thereby promoting 
the exercise participation of patients.

3.4 Other factors
Apart from the above mentioned contributors to exercise 
volume, univariate analyses indicated that exercise 
volume in patients with stroke demonstrated differences 
across a large number of variables, including educational 
level, working status, marital status, main caregiver, self-
care ability, exercise habit before stroke, and exercise 
equipment in the community.

The lower exercise volume in unemployed patients 
than in working and retired patients may be related to 
the greater stress for survival and less contact with 
society. With higher educational level, the patients 
usually have stronger ability to learn and understand 
knowledge, which may help increase the patients’ 
understanding importance and knowledge of post 
stroke exercise, thereby helping improve their exercise 
volume. In addition, a study found that patients with 
higher education levels often have better personal 
financial conditions, pay more attention to their own 
health and are more equipped to carry out high-quality 
exercises, which may also improve their exercise levels. 
The patients who could take care of themselves had 
a higher exercise volume, which may also be related 
to their higher self-care ability. It is generally believed 
that people with exercise habits have better health 
awareness and adherence to long-term exercise, which 
explains the higher levels of exercise in patients with 
exercise habits before stroke. Patients with exercise 
facilities in the community have relatively higher levels 
of exercise, suggesting the benefits of material support. 
This is consistent with previous findings that patients’ 
rehabilitation needs the support of relevant infrastructure 
and that perfect exercise facilities in the community 
will facilitate patients to develop good exercise habits 
and awareness27. Our investigation also showed that 
most patients (72%) lived in communities with exercise 
equipment, which may be related to the study location, 
Suzhou, a city with relatively good living conditions.

Additionally, this study showed that the exercise 
volumes of patients at different ages were close to 
significant (P=0.057). Such results may be related to 
the small sample size in this study. Liu Yafang pointed 
out that younger stroke patients need to shoulder the 
responsibility of the family and society and have a higher 
degree of urgency and demand for rehabilitation. This is 
a strong motivation for young patients to participate in 
sports exercise28. Aging itself will bring about a series 
of deteriorations in physical functions, resulting in 
reduced energy and limited limb function. Most elderly 
people have problems such as being too weak and 
having concurrent diseases29, which may hinder their 
participation in exercise.

Conclusions

In summary, the exercise participation in the patients 
with stroke at the stage of sequelae period is not ideal, 
illustrated mainly by the extremely low exercise volume 
and the monotonous exercise modes involved. Having 
the belief of exercise benefits, exercise risk concerns 
and families’ support are the main factors influencing the 
exercise level in these patients. Amount of exercise are 
different in patients of different educational level, working 
status, marital status, exercise habit before stroke, and 
self-care ability. It is lower if the patients are less educated, 
unemployed, having no accompany, with less self-
care ability or living in the communities without exercise 
furniture. Our study provides data on patients with a high 
risk of insufficient exercise participation who may benefit 
from interventions that focus on multiple associated 
factors related to health education and promotion.
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