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Abstract
The aim of this study was to assess the levels of self-perceived burden (SPB) and self-management behavior in elderly stroke
survivors during the first 3 months after acute stroke, and to explore the correlation between them.
A total of 203 consecutive hospitalized elderly patients diagnosed with stroke were recruited. Self-perceived Burden Scale and

Stroke Self-management Scale in 1 month (T1) and 3 months (T2) post-stroke were assessed and compared.
The score of SPB in elderly stroke survivors was 28.96±5.50 and 27.25±6.17 at T1 and T2, respectively. Stroke self-

management scale scored 165.93±9.82 at T1 and 167.29±10.60 at T2. In the first 3 months post-stroke, the physical burden was
dominant (T1 14.73±3.07, T2 14.40±3.13), and the behavior of stroke symptoms and signs monitoring (T1 27.58±6.56, T2 28.64
±6.43) and rehabilitation exercise management (T1 21.40±3.28, T2 20.74±3.15) was the worst. SPB was negatively correlated
with self-management behavior (T1 r= -.202, T2 r= -.511).
Elderly stroke survivors experienced amedium level of SPB and self-management behavior in the first 3 months post-stroke. There

is a positive relationship between reduced SPB and improved self-management behavior. Addressing the characteristics and
correlations as well as development of targeted interventions for SPB decreasing is beneficial to improving self-management behavior
for elderly survivors.

Abbreviations: ADL = activities of daily living, BI = Barthel index, EmB = emotional burden, PB = physical burden, REM =
rehabilitation exercise management, SPB = self-perceived burden, SPBS = self-perceived burden scale.
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1. Introduction

Stroke is a major life-threatening cerebrovascular disease event. It
is a leading cause of long-term disability, with recent projections
forecasting a worldwide rise to 200million disability-adjusted life
years lost per annum by 2030.[1–3] In China, there are about 5 to
6 million stroke patients, and more than 3/4 of them suffer from
chronic neurological or cognitive impairment.[4,5] The average
age of the first stroke attack is 60.9∼63.4 years.[6] For elderly
stroke survivors, especially those with a disabling condition, the
receiving care imposes high level of self-perceived burden
(SPB).[7] Jiang et al reported 99.0% stroke survivors experienced
a mild-moderated level of SPB.[8] SPB is defined as “empathic
concern engendered from the impact on others of one’s illness and
care needs, resulting in guilt, distress, feelings of responsibility,
and diminished sense of self”. SPB has a negative influence on
patients’ quality of life, which may threaten individuals’ self-
management and continued progress following stroke.[9]

Self-management is a care approach that enables individuals to
solve problems as they arise, practice new health behaviors, and
gain emotional stability.[10] It has been identified as 1 of the key
strategies to address stroke patients’ managing their condition
more effectively.[11] High self-management behavior enables
patients to generate better coping behavior that might improve
their recovery.[12] Mu et al study found patients with first
stroke seriously lacked disease and rehabilitation management
behavior.[13]
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In China, the National Stroke Registry reported stroke
occurred in more than 7 million Chinese people in 2011, and
many survivors suffered constant difficulty with daily tasks.[14]

To date, there is a great amount of evidence that functional stroke
outcome in terms of motor recovery is influenced and can be
predicted by a variety of variables related to metabolic
homeostasis,[15] inflammatory activity,[16,17] immune re-
sponse,[18,19] and perfusion pressure.[20,21] However, no data
exists about the correlation between such variables and SPB and
self-management behavior in stroke survivors. Especially, studies
on the correlation between typical stroke predictors, self-
management and SPB in elderly stroke patients are inadequate.
Thus, through the longitudinal observation, this study aimed at
assessing the levels of SPB and self-management in elderly stroke
survivors during the first 3 months post-stroke, and determining
the correlation between them.

2. Methods

2.1. Design and participants

This was a longitudinal observational study. The consecutive
inpatients with stroke were recruited from neurological depart-
ment of 3 hospitals in Xi’an between January and September
2017. The inclusion criteria were:
(1)
 diagnosed with acute stroke and confirmed the disease by CT
or MRI examination;
(2)
 being eligible to participate the study and follow up after
discharge;
(3)
 age 18 years or older.
Exclusion criteria were:
(1)
 having cognitive impairment, dementia, and psychiatric
illness;
(2)
 suffering from deafness, aphasia or other language barriers;

(3)
 having serious complications such as severe heart, liver, and

kidney diseases.
The study was carried out in accordance with the recom-
mendations of the ethics committee of the 3 hospitals under
study. A written informed consent was obtained from each
participant.

2.2. Measures

The demographic and disease characteristics included patient’s
age, gender, marital status, educational level, category of medical
expenses, self-evaluated economic pressure, times of stroke, and
type of stroke.
The Chinese version of SPB Scale (SPBS) was used to evaluate

patients’ burden.[22] SPBS was originally developed by Cousin-
eau.[23] The SPBS used in this study is a 10-item self-report
measure. It includes 3 subscales: physical burden (PB), emotional
burden (EmB), and economic burden. It uses a 5-point Likert
scale to indicate the degree of SPB. Higher scores indicate greater
perceived burden. According to the score, patients’ SPB was
divided into 3 levels. Due to the difference of item numbers in
each dimension, the item average score was employed to compare
the level of each dimension.
The self-management behavior of stroke patients was assessed

by Stroke Self-management Scale. It was developed by Wang
et al.[24] The Cronbach’s a coefficient of the scale is .835 and the
content validity is .95. The scale contains fifty items. It has seven
2

dimensions, named symptoms and signs monitoring, medication
management, diet management, daily life management, emotion
management, social function and interpersonal relationship
management, and rehabilitation exercise management (REM).
It uses a 5-point Likert scale to indicate the degree of self-
management behavior. Higher scores indicate better self-
management behavior.
Patient’s ability to perform activities of daily living (ADL) was

measured using Barthel Index (BI).[25] It has 10 items, each scores
from 0 to 15. Total scores range from 0 (total dependence) to 100
(total independence). A higher BI indicates a higher level of ADL.
For a better interpretation, its scores have been grouped into 4
categories: severe disability (BI�40), moderate disability (BI: 41–
60), mild disability (BI: 61–99) and no disability (BI=100). BI is
widely used for stroke patients in China.[26] The scale has a good
reliability with Cronbach’s alpha of .96.

2.3. Procedure

Participants’ sociodemographic and disease data and BI were
collected by face-to face interview on the discharge day. At 1
month and 3 months after discharge, participants’ SPB and self-
management behavior were assessed by telephone or WeChat
platform.

2.4. Statistical analysis

Epidata version 3.0 was used to input the data. Statistical
analyses were performed using the SPSS 19.0 statistics package.
The statistical significance for all test was set at P<.05.
Descriptive analysis was conducted using percentage and
frequency for categorical variables, and mean and standard
deviation for continuous variables. Bivariate Pearson correlations
were used to test the correlations between the variables.
3. Results

3.1. Characteristics of participants

A total of 217 patients in the acute phase of stroke were recruited
to participate in the study and completed the baseline data. Of
217 patients, 203 last followed up at 3 months after discharge.
Figure 1 shows the number of patients who were surveyed, and
the number of patients who completed the survey at 1 and 3
months after stroke. In the present study, 203 patients who
responded to both the 1 month and 3 months survey were
included. Of the 203 participants, there were 132 (65.0%) males
and 71 (35.0%) females. The mean age was 69.69 years
(standard deviation =6.95, range 60–89 years). The character-
istics of the participants are presented in Table 1.

3.2. Patients’ SPB

Differences in SPBS scores between 1 month and 3 month are
detailed in Table 2 and Figure 2. Of the 3 dimensions of SPBS, PB
scored the highest at both 1 and 3 months post-stroke. Except the
economic burden, the total score of SPBS and scores of PB and
EmB declined significantly at 3 months compared to 1 month
(P< .05).

3.3. Patients’ self-management behavior

Table 3 and Figure 3 shows the scores and their changes of
patients’ self-management behavior at 1 and 3 months post-



Patients eligible for questionnaires in 
the acute phase of stroke (n=217) 

1 month post discharge follow-up 
(n=217) 

3 month post discharge follow-up 
(n=209) Allocation 

Completed follow-up (n=209) 
• Consent withdrawn (n=3)
• Lost to follow-up (n=3)
• Died (n=2)

Follow-up 

Completed follow-up (n=203) 
• Consent withdrawn (n=2)
• Lost to follow-up (n=3)
• Died (n=1)

Analyzed (n=203) 
Excluded from analysis (n=6) Follow-up 

Analyzed (n=203) 
Excluded from analysis (n=0) 

Figure 1. Flow-chart of the study.

Table 1

Characteristics of participants (n=203).

n %

Gender
Male 132 65.0
Female 71 35.0

Marital status
Having a spouse 198 96.1
No spouse 5 3.9

Educational level
Elementary school 69 34.0
Junior high school 61 30.0
Senior high school 57 28.1
College or above 16 7.9

Medical expenses
Medical insurance 195 96.1
At one’s own expense 8 3.9

Self-evaluated economic pressure
Low 77 37.9
Moderate 57 28.1
High 69 34.0

Functional status
Severe disability 48 23.6
Moderate disability 126 62.1
Mild disability 27 13.3
Independence 2 1.0

Times of stroke
1 113 55.7
≥2 90 44.3

Disease diagnosis
Hemorrhagic stroke 168 82.8
Ischemic stroke 35 17.2
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stroke. Compared to 1 month, the total score of stroke self-
management had a tendency of increase at 3months. The score of
symptoms and signs monitoring, diet, daily life, and emotional
management had statistically increased at 3 months (P< .05).
The score of social function and interpersonal relationship
management and REM at 3 months decreased by .22 and .08
points compared to 1 month, respectively (P< .05).

3.4. Correlation between SPB and self-management
behavior

Table 4 presents bivariate correlations between SPB and self-
management behavior. Except economic burden, the total stroke
self-management was found to be negatively associated with
physical, EmB and total SPB in the early 3 months after stroke. At
3 months, the correlation coefficients were higher than that of 1
month.
4. Discussion

4.1. Elderly stroke survivors’ SPB and its change over
time

The present study found the overall SPB during the first 3 months
after stroke was in the medium level among elderly survivors, and
the heaviest burden was PB both at 1 month and 3 months post-
stroke. The results are different from Jiang’s study.[8] A possible
explanation is that at 3 months post-stroke, the majority
survivors remained dependent in social function due to paralysis,
expressed in terms of impaired ADL, medical problems, and
motor impairment.[27] This implies that more attention and
support on physical rehabilitation from healthcare professionals
might help elderly stroke survivors reduce PB.

http://www.md-journal.com
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Figure 2. Changes of Self-perceived Burden Scales total and its 3 dimensions
in the first 3 months after stroke.

Table 2

Comparison of self-perceived burden scores among elderly patients at 1 and 3 months post-stroke (n=203, Mean±SD).

One month post-stroke Three months post-stroke

Variable Total average score Item average score Total average score Item average score t p

PB 14.73±3.07 2.95±0.61 14.40±3.13 2.88±0.63 4.297 <.001
EmB 11.60±2.65 2.90±0.66 10.28±3.20 2.57±0.80 12.382 <.001
EcB 2.63±1.12 2.63±1.12 2.57±1.15 2.57±1.10 1.239 0.217
TSPB 28.96±5.50 2.90±0.55 27.25±6.17 2.73±0.62 10.947 <.001

EcB= economic burden, EmB= emotional burden, PB=physical burden, SD = standard deviation, SPB= self-perceived burden, TSPB= total self-perceived burden.
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Compared to 1 month post-stroke, the overall SPB and
physical and EmB had a significant decrease at 3 months. This
may due to the improvement of physical function and decrease of
dependence on caregivers. For elderly stroke survivors, economic
burden didn’t change much within first 3 months post-stroke.
This may be caused by expensive costs of stroke sequel treatment
and long-term of rehabilitation. The results suggest the
importance of disease management in the early care following
acute stroke among elderly survivors.
Table 3

Comparison of scores of self-management behavior among elderly p

One month post-stroke

Variable Total average score Item average score Tota

SM 27.58±6.56 2.46±0.57 2
MM 17.87±1.18 3.58±0.25 1
DM 27.33±2.05 3.43±0.24 2
DLM 31.64±1.49 3.93±0.19 3
EM 17.42±2.01 3.42±0.40 1
SFIRM 22.59±1.39 3.73±0.23 2
REM 21.40±3.28 3.02±0.42 2
TSSM 165.93±9.82 3.29±0.19 16

SM= symptoms and signs monitoring, MM=medication management, DM=diet management, DLM=dai
management, REM= rehabilitation exercise management, TSSM= total stroke self-management.

4

4.2. Elderly stroke survivors’ self-management behavior
and its change over time

In the current study, the level of self-management behavior
among elderly stroke survivors was moderate in the first 3
months post-stroke. Of seven dimensions, the scores of symptoms
and signs monitoring and REM were lowest. Considering the
heavy PB for them, the result further implies that it is necessary to
provide continued interventions on symptoms and signs
monitoring and rehabilitation exercise for elderly stroke
survivors.
Compared to 1 month post-stroke, there were no significant

changes in the total self-management and medication manage-
ment at 3 months. Notably, the 2 dimensions’ scores of social
function and interpersonal relationship management and REMat
3 months were found to be statistically worse, which may suggest
that elderly survivors living with stroke complications can
experience a decline in their belief to perform social activities and
rehabilitation exercise with confidence over time. The results
indicate that elderly survivors’ confidence and motivation of
stroke self-management should be stimulated as well as guidance
on disease monitoring and rehabilitation in the early phase after
stroke.

4.3. Correlation between SPB and self-management
behavior

Previous studies found that SPB had negative influence on
patients’ rehabilitation and quality of life, which has been
identified as putative causes of the desire for suicide.[9,28]

Consistent with Du’s study, Pearson correlation analysis showed
that there was a negative correlation between the total self-
management behavior and SPB.[29] With SPB increased, elderly
atients at 1 and 3 months after stroke (n=203, Mean±SD).

Three months post-stroke

l average score Item average score t p

8.64±6.43 2.55±0.56 �6.055 <.001
7.90±1.34 3.56±0.27 1.226 .222
7.98±2.09 3.51±0.24) �8.967 <.001
2.41±1.70 4.02±0.23 �8.916 <.001
7.92±2.58 3.47±0.52 �2.536 .012
1.69±2.67 3.51±0.47 7.517 <.001
0.74±3.15 2.94±0.42 3.912 <.001
7.29±10.60 3.30±0.21 �1.574 .117

ly life management, EM= emotion management, SFIRM= social function and interpersonal relationship



0

20

40

60

80

100

120

140

160

180

TSSM SM MM DM DLM EM SFIRM REM

A
ve

ra
ge

 sc
or

e

SSMS total and its seven dimensions

One month
Three months
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survivors’ self-management behavior decreased. Importantly, the
correlation increased at 3 months when compared to 1 month
post-stroke. Self-management is a term used to describe an
iterative process whereby individual responses and behaviors are
used to cope with the physical and psychological consequences of
chronic disease.[30] The result indicates that the challenge for self-
management intervention is to find an effective method to help
patients reduce SPB as soon as possible after acute stroke.
For elderly stroke survivors, the total SPB and its 3 dimensions

were all negatively correlated with emotion, social function and
interpersonal relationship management at 1 and 3 months post-
stroke. At 3 months, there was also a negative correlation
between SPB and daily life management. The results indicate SPB
has negative impact on elderly stroke survivors’ emotional and
social function, especially greatly influences daily life. This
further explained low and reduced daily life management score at
3 months.
Table 4

Correlation between self-management behavior and self-perceived b

Variables TSSM SM MM DM

One month post-stroke
PB �0.138

∗
0.030 �0.120 �0.07

EmB �0.203
∗∗

0.046 �0.137 �0.06
EcB �0.133 �0.128 0.091 �0.03
TSPB �0.202

∗∗
0.013 �0.115 �0.07

Three months post-stroke
PB �0.392

∗∗ �0.042 �0.231
∗∗ �0.12

EmB �0.510
∗∗ �0.094 �0.251

∗∗ �0.15
EcB �0.257

∗∗ �0.175
∗

0.053 �0.00
TSPB �0.511

∗∗ �0.102 �0.237
∗∗ �0.14

DM=diet management, DLM=daily life management, EcB= economic burden, EmB= emotional burden,
management, PB=physical burden, REM= rehabilitation exercise management, SFIRM= social function an
burden, TSPB= total self-perceived burden, TSSM= total stroke self-management.
∗
p< .05.

∗∗
p< .01.
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There are limitations in the study. First, the participants were
recruited from 3 general hospitals in 1 city, which might limit
representation of all stroke patients in other cities in China and
internationally. Second, the study evaluated patients’ SPB and
self-management behavior during the first 3 months after stroke,
which cannot provide evidence of long-term burden of stroke
patients. Hence, multicenter longitudinal studies are needed to
further investigate correlation between elderly stroke survivors’
SPB and self-management behavior.
5. Conclusions and implications

This study extends knowledge by providing the changes of elderly
survivors’ SPB and self-management behavior in the early stage
after acute stroke. Elderly survivors experienced moderate SPB
and self-management behavior during the first 3 months post-
stroke. Over time, SPB and self-management behavior had a
tendency of decrease and increase, respectively. In the first 3
months after acute stroke, the PBwas dominant, and the behavior
of stroke symptoms and signs monitoring and REM was the
worst in elderly survivors. SPB was negatively correlated with
self-management behavior. Addressing the characteristics and
correlations as well as development of targeted interventions for
SPB decreasing is beneficial to improving self-management
behavior for elderly survivors in the early stage after acute stroke.
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