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1. Introduction
Stroke is the second leading cause of death in the world, 
according to the survey of the American Heart Associa-
tion in 2015.1 In the analysis of the Chinese stroke pre-
vention and control report (2015), stroke is the leading 
cause of death in China, and its economic burden is as 
high as 40 billion yuan per year.2 The high morbidity, 
high fatality rate, high disability rate, high recurrence 
rate, complications and long course of the disease 

seriously reduce the quality of life for stroke patients 
and put great pressure on the family and society.3 The 
rehabilitation of stroke patients is multifaceted, among 
which rehabilitation management is an extremely impor-
tant link.4 Self-management is the monitoring and man-
agement of disease through proactive health behaviors, 
which reduce the effects of disease through treatment, 
disease maintenance and health promotion.5 Studies6-8 
have shown that the self-management ability and quality 
of life of stroke patients are positively related and that 
good self-management behavior is essential for patients 
in stroke recovery to maximize the recovery of bodily 
functions, promote healthy behaviors, reduce recur-
rence and improve long-term survival. The purposes 
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Abstract:  Objective: The aims of this study were to investigate the status quo of self-management behaviors in stroke patients at the recovery 
stage and to explore its influencing factors.
Methods: A total of 440 hospitalized convalescent stroke patients were recruited and investigated using the Basic Situation Questionnaire, 
Self-management Behavior Scale of Stroke, Stroke Prevention Knowledge Questionnaire and Social Support Rating Scale.
Results: The mean self-management behavior score was (151.95±23.58), and dimensions in descending order were as follows: 
dietary management, drug safety management, social function and interpersonal relationships, life management, emotion management, 
rehabilitation exercise management and disease management. Five regional self-management behavior scores were statistically 
significant, and the scores from Minnan and Minzhong of the Fujian province, China, were higher than the others. Gender, age, family 
income and self-management behavior were significantly correlated (P<0.05); educational level, stroke knowledge level, social 
support level and self-management behavior were positively correlated, and the difference was statistically significant (P<0.01).
Conclusions: The overall self-management level of convalescent stroke patients should be improved to strengthen health education; 
focus on the educational level, which is relatively low; strengthen the social support system of patients; stimulate the enthusiasm and 
initiative of self-management disease patients to promote disease rehabilitation and improve the quality of life.
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of this study were to investigate the self-management 
behaviors of stroke recovery patients through a ques-
tionnaire survey and to analyze their influencing factors 
to provide references and ideas for building self-man-
agement skills in convalescent stroke patients.

2. Objects and methods
2.1. Study subjects
A total of 450 stroke recovery patients from nine hospi-
tals of the Fujian province were selected. The inclusion 
criteria were cerebrovascular disease diagnosis of the 
fourth diagnostic criteria by brain computed tomography 
(CT) or magnetic resonance imaging (MRI) in stroke 
patients; the period of stable disease, with “restore” 
being the guiding principle of clinical research on new 
drugs of traditional Chinese medicine treatment for 
stroke in the recovery period, 15 days–6 months after 
the onset of stroke; clear consciousness; ability to use 
text or language communication; Barthel Index (BI) 
score >20; absence of swallowing dysfunction; and the 
ability to participate voluntarily. The exclusion criteria 
were the mental scale assessment for dementia or men-
tal illness; association with other serious diseases, such 
as heart, kidney and liver insufficiency; and the com-
plete loss of activity ability. The sample size of this study 
was eight times the number of items in the survey tool, 
“stroke self-management behavior scale”, considering a 
10% falling rate, with the final sample of 450 cases.

2.2. Research tools
2.2.1. The basic situation questionnaire
According to our research purpose and the stroke char-
acteristics of patients, a total of 14 items were included: 
gender, age, educational level, marital status, occupa-
tion, family income, medical payment, accompanying 
relatives and friends, visit type, frequency, treatment 
time, hospitalization time, complications, disease knowl-
edge acquisition approaches and evaluation of the reha-
bilitative effect of others.

2.2.2.  Self-management behavior scale of stroke 
patients

The self-management behavior scale of stroke patients, 
developed by Wang9 in 2009, is used to reflect the 
change in self-management behaviors in stroke patients 
and consists of seven dimensions and 51 items, with 
good reliability and validity; Cronbach’s a coefficient 
was 0.835. This scale comprised specific content of dis-
ease management (11 items), drug safety management 

(five items), catering management (nine items), daily life 
management (eight items), emotion management (five 
items), social function and interpersonal management 
(six items) and rehabilitation management (11 items). 
With the 5-point Likert scoring method, the total score 
was 50–250, and the higher the score, the better the 
self-management behavior of patients.

2.2.3. Stroke prevention knowledge questionnaire

The stroke prevention knowledge questionnaire was 
designed by Zhang10 and covers daily life, exercise, 
diet, medication, blood pressure monitoring, risk factors, 
stroke symptoms and stroke treatment in eight dimen-
sions, for a total of 36 items. In this scale, Cronbach’s a 
coefficient was 0.812 and there was good reliability and 
validity. Each entry option was “know” or “do not know”, 
with know=1 and do not know=0; the higher the score, 
the higher the level of stroke knowledge.

2.2.4. Social Support Rating Scale (SSRS)

The SSRS11 consists of three dimensions composed 
of 10 items, including objective support (three items), 
subjective support (four items) and the degree of social 
support (three items). Four or more scores were used, 
and the sum of the 10 items was the total score of 
social support. In items 1–4 and 8–10, each patient 
made only one selection from A to D, scoring 1–4 
points; for the fifth question, each patient selected from 
A to E, for a total score of 5 points. Each item was 
1–4 points from “no” to “full support”; for the sixth and 
seventh questions, if the answer was “no source”, then 
the score was 0 point, and then, the following source 
was answered by selecting the source number. The 
higher the score, the higher the level of social support 
received by participants.

2.3. Survey methodology

A questionnaire was distributed after a unified training 
study to meet the inclusion criteria for stroke recovery 
inpatients and to obtain informed consent. The patient 
was told how to fill out the survey, and if in doubt, a uni-
fied survey language was used to explain it. The patient 
himself or herself filled out the questionnaire on the spot, 
and if the patient could not fill it out alone, the researcher 
assisted the patient and avoided introducing words dur-
ing this period. After being completed, the questionnaire 
was recovered on the spot to ensure the integrity of 
the data. A total of 450 questionnaires were issued and 
recovered, among which 440 were valid; thus, the effec-
tive participation rate was 97.78%.
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2.4. Statistical methods

Data collection was conducted with an Excel database, 
using IBM SPSS Statistics 20.0 statistical software for the 
descriptive statistics of general demographic data; data 
were counted as percentage (%), data were measured as 
mean and standard deviation (descriptive) and compari-
son between groups were carried out using a t-test and 
single factor analysis of variance (P<0.05). The knowledge 
score for stroke prevention and treatment was graded 
according to score: >80% as good, 60%–80% as medium 
and <60% as not good. Pearson correlation analysis and 
multiple linear regression analysis were used to evaluate 
self-management in stroke patients and recovery factors; 
P<0.01 was considered as statistically significant.

3. Results
3.1. Self-management level of patients with 

stroke convalescence
The self-management behavior score in the stroke 
recovery stage ranged from 75 to 211, with a mean 

of 151.95±23.58. The seven latitudes were sorted 
according to the scoring index from high to low: dietary 
management, safe medication management, social 
functioning and interpersonal relationships, daily life 
management, emotion management, rehabilitation 
exercise management and disease management.  
For the Fujian province, the five regions of the self-
management of patients with the stroke recovery score 
were statistically significant (P=0.000, P<0.05); there 
were significant differences in the four latitudes: dis-
ease management, medication management, food 
safety management and rehabilitation management. 
See Tables 1 and 2 for details.

3.2.  Single-factor analysis of self-
management and demographic data with 
stroke convalescence

There was a significant effect (P<0.05) found for stroke 
recovery score of self-management behavior differences 
in the single-factor analysis of self-management level 
by age, gender, educational level and family income per 
month; no statistically significant differences were found 

Outcome Scoring 
range Minimum Maximum Actual score 

(M±SD)
Scoring 

index (%)
Descending 

order

Dietary management 8–40 15 40 28.63±5.25 71.58 1

Safe medication management 5–25 5 25 16.66±4.52 66.64 2

Social functioning and interpersonal management 6–30 6 30 19.68±4.86 65.60 3

Daily life management 8–40 8 38 25.92±5.45 64.80 4

Emotion management 5–25 5 23 16.15±3.80 64.40 5

Rehabilitation exercise management 7–35 7 35 22.22±7.25 63.49 6

Disease management 11–55 11 54 22.68±8.00 41.24 7

Total score 50–250 75 211 151.95±23.58 – –

Table 1. Scores of self-management dimensions in the stroke recovery stage (n=440).

Item Minbei 
(M±SD)

Mindong 
(M±SD)

Minnan 
(M±SD)

Minxi  
(M±SD)

Minzhong 
(M±SD) F P

Self-management score 156.92±23.26 162.12±29.55 168.28±27.55 149.94±26.25 166.59±22.42 5.435 0.000

Disease management 21.75±7.45 21.79±8.32 24.30±9.67 19.16±6.42 25.23±8.44 4.910 0.001

Safe medication management 16.18±4.54 15.79±5.08 17.26±4.83 14.68±5.54 17.23±4.06 3.018 0.018

Dietary management 27.81±4.40 29.26.±6.02 29.74±5.49 26.82±4.77 29.25±4.85 3.684 0.006

Daily life management 25.58±5.28 25.86±5.98 26.39±5.41 24.10±5.01 25.82±5.60 1.492 0.204

Emotion management 16.14±3.51 16.28±3.95 16.10±3.43 16.16±4.46 15.93±4.13 0.057 0.994

Social functioning and interpersonal 
management

20.31±4.84 18.19±4.86 19.83±4.70 20.36±4.73 18.93±4.69 2.080 0.083

Rehabilitation exercise management 29.15±9.50 34.95±8.50 34.66±8.87 28.66±11.17 34.20±8.66 7.413 0.000

Table 2. Self-management behavior scores of Mindong, Minxi, Minnan, Minbei, and Minzhong, Fujian province (n=440).
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Characteristics n % Self-management behavior  
score (M±SD) t/F P<0.05

Gender

Male 252 57.3 149.89±23.92 4.531 0.034

Female 188 42.7 154.71±22.90

Age (years)

<40 14 3.2 155.64±25.92 3.938 0.009

40–49 56 12.7 142.20±24.82

50–59 71 16.1 151.55±21.61

≥60 299 68.0 153.70±23.34

Educational level

Primary school 153 34.8 124.09±15.19 439.981 0.000

Junior middle school 107 24.3 143.60±7.19

High school 103 23.4 155.65±6.51

College degree or above 77 17.5 177.40±13.87

Marital status

Not married 14 3.2 144.07±24.40 0.498 0.737

Married 372 84.5 152.47±24.01

Divorce 10 2.3 149.70±22.37

Separation 2 0.5 149.50±24.75

Widowed 12 9.5 150.57±19.97

Monthly income per household (yuan)

<1000 42 9.5 149.95±21.25 2.641 0.049

1000–1999 74 16.8 146.82±24.95

2000–2999 142 32.3 150.90±23.78

≥3000 182 41.4 155.36±23.04

Medical payment mode

Public expense 25 5.7 146.04±24.79 2.650 0.072

Medical insurance 307 69.8 153.61±23.53

At their own expense 108 24.5 148.60±23.10

Caregiver type

Relatives 334 75.9 150.93±24.50 1.560 0.369

Professional workers 75 17.1 155.96±20.07

Nanny 9 2.0 163.22±22.07

Other 5 1.1 158.60±25.99

None 17 3.9 146.35±16.62

Frequency of visiting relatives and friends

Every day 246 55.9 152.00±24.33 1.053 0.369

2–6 times a week 125 28.4 152.42±21.57

1 time a week 43 9.8 154.72±21.60

Less than 1 time a week 26 5.9 144.62±28.39

Table 3. Single-factor analysis of demographic data of patients in the stroke recovery stage (n=440).
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for the scores of other projects (P>0.05). The scores are 
presented in Table 3.

3.3. Stroke knowledge level

The score for prevention and control knowledge of 
stroke recovery patients was (26.80±7.78), and the 
overall score of patients was medium, among which 
stroke treatment and risk factors were the lowest. The 
scores from diet, daily life, exercise, blood pressure 
monitoring, stroke symptoms, medication, risk factors, 
and stroke treatment followed from high to low. See 
Table 4 for details.

3.4. Correlation analysis of self-management 
behaviors and stroke knowledge level, 
social support level and education level

Because the variables were continuous and continued 
to have a normal distribution, Pearson’s correlation 
analysis was performed The results showed that the 
level of stroke knowledge, social support and educa-
tional level were positively related to self-management 

behaviors, and the correlation coefficients were r=0.252, 
r=0.193 and r=0.863, respectively. The difference was 
statistically significant, P<0.01.

3.5.  Multiple regression analysis on 
influencing factors of self-management 
behaviors in the stroke recovery stage

According to the results of the single-factor analysis, we 
selected educational level, stroke knowledge level, and 
social support level as independent variables and self-
management score as the dependent variable for use 
in the multiple linear stepwise regression analysis. The 
collinearity diagnostic tolerance of the regression equa-
tion was 0.953–0.976 (>0.1), and the variance inflation 
factor (VIF) was 1.024–1.049 (<10). It can be consid-
ered that there was no multicollinearity between the 
three independent variables, which accords with basic 
multiple linear regression assumptions. The results 
show that the education level, stroke knowledge level, 
and social support level are the factors that influence 
the self-management behaviors of stroke patients in 
recovery. Three of the total load contributions of size 
are as follows: educational level, social support level, 
stroke knowledge level, and a common interpretation of 
self-management behavior level. The variance is 75.8% 
(Table 5).

4. Discussion
4.1. Status quo of self-management behavior 

in the stroke recovery stage
In this group of patients in stroke recovery, the 
total mean score of patient self-management was 
151.95±23.58, higher than that of Mu et al.,12 and this 
group is included in the study on the recovery of stroke 
patients, self-cognition and behavior for knowledge 
management attention; this score is higher than in the 
group of first-stroke patients. Self-management has 

Outcome Actual score 
(M±SD)

Scoring 
index (%) Classification

Diet 3.38±0.98 84.50 Good

Daily life 6.67±1.73 83.38 Good

Motion 3.14±1.11 78.50 Medium

Blood pressure monitoring 1.39±0.77 69.50 Medium

Signs of stroke 4.15±2.13 69.17 Medium

Medication 3.45±1.54 69.00 Medium

Risk factors 3.34±1.77 66.84 Medium

Stroke management 1.28±0.83 64.00 Medium

Total score 26.80±7.78 74.44 Medium

Table 4. Stroke prevention and treatment knowledge score in the 
stroke recovery stage (n=440).

Variables Partial regression 
coefficient Standard error Standard regression 

coefficient T P<0.01

Constant 91.983 3.429 - 26.827 0.000

Educational level 16.823 0.484 0.837 34.773 0.000

Stroke knowledge level 0.277 0.073 0.091 3.811 0.000

Social support level 0.449 0.148 0.072 3.026 0.003

Table 5. Influencing factors of self-management in the stroke recovery stage (n=440).
Note: F=458.631, P=0.000 (<0.001), coefficient of decision R2=0.759 and adjusted R2=0.758.
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seven dimensions according to the score, from high to 
low: dietary management, drug safety management, 
social functioning and interpersonal relationships, life 
management, emotion management, and rehabilitation 
of disease management. The highest scores for patients 
were for dietary management and drug safety manage-
ment, because the subjects of this study was in the 
period of hospitalization, health care provider continue 
to provide health education to patients with disease, and 
are in compliance during hospitalization regarding good 
medication and diet, which influence, to a certain extent, 
the two latitude scores. Patients with poor performance 
in rehabilitation exercise management and disease 
management behavior had the worst disease manage-
ment behavior, which is consistent with the studies of 
Wang et al.13 and Liu et al.14 who analyzed a number of 
factors that may be related to disease rehabilitation in 
the long term: lack of perseverance, imperfect rehabili-
tation equipment, lack of knowledge and skills for reha-
bilitation, medical expenses, etc.; the authors suggest 
strengthening the rehabilitation training of patients with 
guidance and helping patients build self-confidence with 
disease monitoring.

The self-management behavior scores for the five 
regions of the Fujian province were statistically signifi-
cant, and there were significant differences in disease 
management, safe medication management, dietary 
management and rehabilitation exercise management. 
The two regional scores for Minnan and Minzhong were 
higher than the others, and the analysts believed that 
this outcome was related to economic integration, as 
these areas represent the political, economic, cultural 
and scientific research centers of the Fujian province.

4.2. Analysis of the influencing factors of 
self-management behaviors in the stroke 
recovery stage

4.2.1. Educational level

Educational level is an important predictor of self-man-
agement behaviors of patients, since the higher the 
level of education, the higher the level of health self-
management, and these results were similar to those of 
Mu et al.12 and Li et al.15 Patients with a high educational 
level learn, understand and absorb knowledge and 
information more comprehensively and deeply and can 
obtain self-health care knowledge in more ways; they 
have better communication with medical staff; are more 
willing to adopt self-beneficial treatment, a rehabilitation 
plan and care and engage in more conscious and active 
learning and the implementation of effective disease 

self-management behaviors. Therefore, for patients, the 
medical staff should follow the principles of the person 
and take a path of culturally relevant health education. 
For patients with a low degree of culture, the medical 
staff should use understandable words and talk about, 
explain, and repeat the key disease self-management 
points many times. For highly educated patients, it is 
necessary to meet self-actualization (Tables 2 and 4).

4.2.2. Social support level

Social support can effectively help patients mobilize 
psychological resources to cope with negative emotions 
and meet their needs through the process of hardship 
and suffering together by providing material support and 
psychological support and by helping patients adapt to 
success. The findings of this study confirm that social 
support levels can influence self-management behav-
iors, which is consistent with the findings of previous 
studies.16,17 Good social support can effectively pro-
mote physical and mental development in patients and 
improve self-management behavior. In clinical nursing, 
we should fully mobilize the social resources of patients, 
especially focusing on the good role of family function, 
and ensure the quality of social support.

4.2.3. Stroke knowledge level

This study shows that stroke knowledge level is an 
important factor in self-management behavior and that 
the cognitive level of stroke management and risk fac-
tors is low. Most patients do not know the prime win-
dow of opportunity for stroke treatment, often missing 
the best time to treat. Therefore, for these patients in 
stroke recovery, knowledge about the disease should be 
emphasized during self-management health education, 
especially the treatment and risk factors of stroke.

5. Conclusions
The overall level of the self-management of stroke 
patients needs to be improved and should be strength-
ened through health education by paying attention to 
lower cultural degree, by helping to mobilize patient 
social support systems and overall, by stimulating the 
enthusiasm and initiative of self-management disease 
patients to promote disease recovery and improve qual-
ity of life.
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