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Abstract N\
To clarify dynamic change of quality of life (QOL) in patients with stroke after treatment, and to explore the predictors associated with |
return to work (RTW) within 48 weeks.

Patients diagnosed with stroke were enrolled. All patients enrolled were asked to fill in the Short Form 36 Health Survey. For
patients with stroke, SF-36 questionnaires were measured repeatedly 4 weeks after treatment. We used phone call to find out if the
patient was RTW. The investigation time was 48 weeks.

Patients with stroke had lower scores in terms of physiological dimensions, such as physical functional, role limitations due to
physical problems, and general health (P <.001). While patients with strokes scored significantly lower in all mental dimensions
including vitality, social functioning, role limitations due to emotional problems, and mental health (P < .001). After 4-weeks treatment,
we found that, except for bodily pain, scores in dimensions like physical functioning, role limitations due to physical problems, and
general health had increased significantly (P < .001). Multivariate logistic regression analysis was conducted, and the result showed
that older age (P=.04) and singleness (P=.03) were risk factors associated with QOL improvement in stroke patients after treatment.
Outcomes of stroke patients within 48 weeks were explored. The results showed that 108 out of 136 patients RTW within 48 weeks.
Average days it took for patients with cerebral infarction to return to work were 77 + 79, significantly less than patients with cerebral
hemorrhage (206 + 159 days) and patients with subarachnoid hemorrhage (117 + 113 days, P < .001). Multivariate analysis indicated
that only QOL improvement (P=.04) and subtype of stroke (P=.01) were independent factors associated with RTW within 48 weeks.

QOL of stroke patients was significantly reduced. After treatments, the physiological quality of stroke patients increased, but the
psychological quality remained low. In addition, patients with cerebral hemorrhage and patients with no significant improvement in
QOL are independent risk factors for RTW. Therefore, for this subgroup of the population, early diagnosis, close follow-up and
monitor of the psychological state should be provided to avoid the occurrence of adverse events.

Abbreviations: BP = bodily pain, GH = general health, MCS = mental component summary, MH = mental health, PCS = physical
component summary, PF = physical functioning, QOL = quality of life, RE = role limitations due to emotional problems, RP = role
limitations due to physical problems, RTW = return to work, SF = social functioning, SF-36 = Short Form 36 Health Survey, VT =
vitality.
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Editor: Shahrzad Bazargan-Hejazi. 1. Introduction

The Institutional Review Board of The Affiliated Yantai Yuhuangding Hospital of
Qingdao University Institution had approved this study. All procedures followed
were in accordance with the ethical standards of the responsible committee on
human experimentation and with the Helsinki Declaration of 1975, as revised in
2008.

Informed consent was obtained from all patients for inclusion in the studly.

Cerebrovascular disease is one of the main heath issues that affect
the life expectancy worldwide.!"! At least 7 million people in
China suffer from stroke annually.>¥! The morbidity and
recurrence rate of stroke is high. With the increase of aging
population in China, cardiovascular and cerebrovascular
diseases, including stroke, are becoming the main causes of
death.*=! Patients with stroke bring about physical, psychologi-
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cal, social and economic burdens, and health related quality of
life (QOL) of the patients are low.!*™®!

Despite the remarkable progression in the treatment of stroke,
the life quality and social-related events caused by stroke received
limited attentions. Most studies have shown that the QOL in stroke
patients were decreased.” " However, there is still no report about
the dynamic change of QOL in patients with stroke after treatment.
Chronic diseases, such as stroke, are related to deteriorated QOL.

Another important issue is the related social event caused by
stroke. The direct cost of strokes is medical care services and the
indirect cost includes loss of productivity, which imposes huge
personal and societal healthcare burdens. Therefore, it is
becoming more and more important for patients to be able to
return to work (RTW) after strokes.'>'3) The RTW is an
important stroke-related outcome in occupations.
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Hence, the purpose of this study is to clarify the dynamic
change of QOL in patients with stroke after treatment, and to
explore the predictors associated with RTW within 48 weeks.
Our study may help to increase QOL in patients with stroke and
improve health care policies to provide greater support for stroke
survivors and their families.

2. Subjects and methods
2.1. Subjects

Patients diagnosed with stroke were enrolled in our center. A
total of 86 people who underwent a physical examination at the
same time were selected as healthy controls.

There were 3 subtypes of strokes, including cerebral infarction,
cerebral haemorrhage, and subarachnoid hemorrhage. All
patients enrolled had full-time job before diagnosis. Exclusion
criteria were: drug taker or heavy alcohol abusers or patients with
other illnesses (e.g., psychiatric diagnosis) that could affect the
possibility of RTW. The Institutional Review Board of The
Affiliated Yantai Yuhuangding Hospital of Qingdao University
Institution had approved the study. Sociodemographic informa-
tion, such as gender, age, ethnicity, education level, and income
were collected. The information about job before stroke,
including company size, company area, and occupational type
(desk worker or manual worker), were also recorded.

2.2. Follow-up

All patients enrolled were asked to fill in the Short Form 36 Health
Survey (SF-36). For patients with stroke, the SF-36 questionnaire
was measured twice in total (before treatment and after 4 weeks of
treatment). We analyses the changes in quality of life by comparing
the results of the SF-36 questionnaire before and after treatment.
The patients enrolled were received physical therapy. All of the
subjects finished the questionnaires in a quiet room without any
disruptions. They could get help from professional staff if they had
problem in understanding the questions. We used phone call to find
out if the patient was RTW. The investigation time was 48 weeks.
The patient was told to inform the investigator by phone when they
RTW. If the patients did not tell if they had returned to work in 48
weeks after diagnosis, the investigator telephoned to ask about the
specific situation.

2.3. Questionnaires

The SF-36 is a brief self-administered HRQoL instrument
commonly used for patients with a variety of diseases.'*15! It
includes 8 items: physical functioning (PF), role limitations due to
physical problems (RP), bodily pain (BP), general health (GH),
vitality (VT), social functioning (SF), role limitations due to
emotional problems (RE), and mental health (MH)). In addition,
there are 2 summary measures: physical component summary
(PCS) and mental component summary (MCS) scales. Higher
scores mean better healthy conditions. The Chinese versions of
SF-36 questionnaire were available and provided by the
developer. The tool’s validity and screening ability have been
shown in various samples in China."®!

2.4. Statistical analysis

Continuous variables were expressed as mean and standard
deviation, and categorical variables were expressed as percen-
tages. The Chi-square test and ¢ test were applied to determine
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whether the results were statistically different. Univariate and
multivariate analysis were used to explore the factor associated
with outcomes. The statistical significance of all tests was set as
P<.05 by 2-tailed tests. Data analyses and quality control
procedures were performed using SPSS for Windows, version
13.0 (SPSS Inc. 233 South Wacker Drive, 11th Floor, Chicago).

3. Results

3.1. Demographic data and QOL in stroke patient

A total of 136 patients and 86 health controls were included in
this study and all of the participants had completed the SF-36
questionnaire. The characteristics of the subjects were shown in
Table 1. No significant differences were found between the 2
groups in terms of gender, age, marital status, education level,
and income level. We further compared the scores of QOL
between the 2 groups of patients. We found that in the physical
component summary and mental component summary, the
healthy controls performed significantly better than the stroke
patients. Patients with stroke had lower scores in terms of
physiological dimensions, such as physical functional, role
limitations due to physical problems and general health. Patients
with strokes scored significantly lower in all mental dimensions
including vitality, social functioning, role limitations due to
emotional problems, and mental health, as shown in Figure 1.

3.2. Dynamic change of QOL in stoke patients after
treatment

Four weeks after the treatment, we investigated the QOL of the
stroke patients repeatedly. Interestingly, we found that at the
physiological level, except for bodily pain, scores in dimensions
like physical functioning, role limitations due to physical
problems, and general health had increased significantly. This
result demonstrated that the physiological aspect of the patient’s
QOL had improved. However, at the mental level, except for
vitality, scores in dimensions including social functioning, role

Characteristics of patients in stroke group and control group.

Stroke group Control group

Characteristics N=136 N=86 P value
Gender 754
Male 96 (70.6) 59 (68.6)
Female 40 (29.4) 27 (31.4)
Age, years 67.48+10.57 65.77 +12.92 283
marital status .859
Single 12 (8.8) 78.1)
Married 124 (91.2) 79 (91.9)
Level of education 500
Primary 28 (20.6) 13 (15.1)
Secondary 98 (72.1) 68 (79.1)
Tertiary 10 (7.3) 5(5.8)
Income 667
Low 12 (8.8) 6 (6.9)
Middle 109 (80.1) 73 (84.9)
High 15 (11.1) 78.2)
NIHSS score —
Mild (score 0-6) 35 (25.7) —
Moderate (score 7—15) 74 (54.4) —
Severe (score 16-42) 27 (19.9 —
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Figure 1. SF-36 scores in stroke patients and controls. Patients with stroke
had lower scores in terms of physiological dimensions, such as physical
functional, role limitations due to physical problems and general health
(P<.001). While patients with strokes scored significantly lower in mental
dimensions including vitality, social functioning, role limitations due to emotional
problems and mental health (P < .001). BP=bodily pain, ERF=emotional role
functioning, GHP=general health perceptions, MH=mental health, PF=
physical functioning, PFR=physical role functioning, SRF=social role
functioning, VIT =vitality,.

limitations due to emotional problems, and mental health did not
show significant increases. The results were shown in Figure 2.

3.3. Factors associated with QOL improvement after
treatment

To explore the relationships between baseline characteristics and
QOL improvement after intervention, the univariate analysis was
performed and the result showed that age (P=.03) and marital
status (P=.02) were the predictors for the life quality improve-
ment. Furthermore, a multivariate logistic regression analysis was
conducted and the result showed that older age (P=.04) and
singleness (P=.03) were risk factors associated with QOL
improvement in stroke patients after treatment (Table 2).

3.4. Outcomes of stoke patients within 48 weeks from
diagnosis of stoke

The outcomes of 136 stroke patients enrolled within 48 weeks
were explored. The results showed that 108 out of 136 patients
returned to work within 48 weeks. Among them, 72 were from
companies with <500 employees, 73 were from companies in
rural areas and 39 were desk workers. Among those 108 who
returned to work, 61 were diagnosed with cerebral infarction, 28
were diagnosed with cerebral hemorrhage and 19 were diagnosed
with subarachnoid hemorrhage, as shown in Table 3.
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Figure 2. SF-36 Scores for patient before and after treatment. We investigated
the QOL of the stroke patients repeatedly 4 weeks after the treatment. We
found that at the physiological level, except for bodily pain, scores in
dimensions like physical functioning, role limitations due to physical problems
and general health had increased significantly (P <.001). BP=bodily pain,
ERF=emotional role functioning, GHP=general health perceptions, PF=
physical functioning, PFR = physical role functioning SRF = social role function-
ing, MH=mental health, VIT = vitality.

The days from diagnosis to RTW were also analyzed.
Interestingly, the average days it took for patients with cerebral
infarction to return to work were 77 +79, significantly less than
patients with cerebral hemorrhage (206 +159 days) and patients
with subarachnoid hemorrhage (1174113 days, P <.001). The
results were shown in Figure 3.

3.5. Factors associated with RTW in stroke patients after
treatment

We further analyzed relationships between characteristics of
patients and RTW within 48 weeks. The univariate analysis
showed that QOL improvement at week 4 (P=.03), type of work
(P=.03), and subtype of stroke (P=.01) were the predictors for
RTW. While multivariate analysis indicated that only QOL
improvement (P=.04) and subtype of stroke (P=.01) were
independent factors associated with RTW within 48 weeks
among stroke patients, as shown in Table 4.

4. Discussion

In addition to suffering from a decline in QOL, patients with
stroke are also prone to loss of productivity, which imposes both
personal and social losses."?! This is very common for patients
with chronic diseases.['” "1 Previous studies have reported that
chronic diseases, such as viral infections, metabolic diseases, and

Factors associated with QOL improvement after treatment.

Univariate analysis

Multivariate analysis

Variables OR 95%CI P OR 95% Cl P
Gender 1.14 0.49-2.42 58
Age 1.03 1.01-1.18 .03 1.02 1.01-1.13 04
Marital status 0.85 0.73-0.94 .02 0.94 0.84-0.98 .03
Level of education 0.79 0.38-2.53 A7
Income 0.87 0.76-1.57 49

QOL=quality of life.
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Outcomes 48 weeks after initial day of diagnosis with stroke.

Characteristics N Died Disabled RTW
Total 136 3 22 108
Company size

< 500 employees 89 3 13 72

> 500 employees 47 0 9 36
Company area

Rural 96 2 18 73

Urban 40 1 4 35
Type of worker

Desk workers 45 0 7 39

Manual worker 91 3 15 69
Subtype of stroke

Cerebral infarction 70 1 8 61

Cerebral hemorrhage 43 2 12 28

Subarachnoid hemorrhage 23 0 2 19

RTW =return to work.

cardiovascular diseases, can cause a decline in the QOL of
patients.'®2%21 This study showed that the QOL of stroke
patients was significantly lower than that of healthy controls.
This is consistent with previous reports.””!”! The study also
found that after 4 weeks of treatment, although the physiological
quality of the patients increased significantly, the patient’s mental
QOL did not show significant improvement. This suggests that in
the clinical management of stroke patients, more attention should
be paid to improving the psychological conditions of the patients.
Stroke is a chronic condition that requires long-term manage-
ment.'*>%3 The lack of improvement in the psychological aspect
of stroke patients will reduce patients’ compliance in the long
term, which may lead to recurrence of the disease. The study also
found that there was a significant difference in RTW rates among
patients with different stroke types. The RTW rate of patients
with cerebral infarction was significantly higher. Patients with
cerebral infarction were more likely to return to work 4 weeks
after treatment than patients with cerebral hemorrhage. To the
best of our knowledge, this is the first study to report the
predictive factors associated with RTW in China.

In this study, we found that there was no significant increase in
QOL at the mental level after 4 weeks of treatment in stroke
patients. Further multivariate analysis suggested that being single
and older ages were factors associated with improvement of
QOL. Previous reports suggest that age is closely related to the

Subtype of Stroke

Figure 3. The days from diagnosis to RTW in stokes patients. The average
days it took for patients with cerebral infarction to return to work were 77 +79
days, significantly less than patients with cerebral hemorrhage (206 + 159 days)
and patients with subarachnoid hemorrhage (117 +113 days, P<.001).
RTW =return to work.

improvement of QOL.**?%! The reason why the QOL of single
patients do not improve significantly is an interesting question. It
may be associated with the lack of family care and support for a
single person. In addition, communication between people is also
an effective way to improve emotional function. Family care and
emotional support all contribute to improving the QOL of
patients after stroke. In clinical practice, more emphasis should be
placed on monitoring the QOL of stroke patients. Timely and
psychological intervention is necessary for people at risk of
having difficulty in improving QOL, especially for single and
elderly patients. Chronic diseases like stroke requires long-term
management, low quality of life, and poor psychological
conditions can lead to decreased treatment compliance in
patients, which in turn will lead to recurrence of stroke.?*~28!
A study reported that effective psychological intervention can
significantly reduce stress in stroke patients and increase

Factors associated with return to work after treatment.

Univariate analysis

Multivariate analysis

Variables OR 95%Cl P OR 95%Cl P
Gender 0.42 0.23-1.79 49
Age 0.92 0.47-1.08 64
Marital status 0.94 0.73-217 .92
Level of education 0.86 0.57-2.07 61
Income 0.68 0.42-1.53 37
SF-36 score change 1.03 1.01-2.46 .03 1.02 1.01-1.59 .04
Company size 0.99 0.93-1.01 28
Company area 1.04 0.84-1.19 34
Type of work 1.39 1.03-2.59 .03
Subtype of stroke 1.57 1.06-1.91 .01 1.45 1.05-1.83 .01
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adherence with treatment.?**°! Therefore, psychological inter-
ventions are necessary for these high-risk groups in clinical
practice.

Few studies have investigated the predictors of RTW in stroke
patients and the differences in RTW rates among stroke subtypes.
According to our study, patients with cerebral infarction are
more likely to return to work, and they also return to work
earlier. This is consistent with previous reports.'*31 Study
pointed out that patients with cerebral hemorrhage are often
more prone to suffering from dysfunction than cerebral
infarction.®>33! We also found that the improvement in QOL
4 weeks after treatment was an independent predictor of RTW in
patients. Since chronic disease needs regular follow-up and timely
intervention.®*3¢ The result suggests that patients who have not
improved QOL 4 weeks after diagnosis may need to be closely
monitored and psychological counseling should be considered. It
may help to increase the likelihood of RTW within 48 weeks.

This article has some limitations. First, the sample size of this
study is small, which may cause some bias. Secondly, all patients
were enrolled from a single medical center. To explore the
relationship between changes in the QOL of stroke patients and
RTW, a prospective multicenter clinical study is warranted to
confirm our results

In summary, this study found that the QOL of stroke patients
was significantly reduced. The physiological quality of stroke
patients increased, but the psychological quality remained low
after treatments. Therefore, psychological monitoring and
interventions are important in improving QOL for patients with
stroke, especially for single and elderly patients. In addition,
patients with cerebral hemorrhage and patients with no
significant improvement in QOL are independent risk factors
for RTW. Therefore, for this subgroup of the population, early
diagnosis, close follow-up and monitor of the psychological state
should be provided to avoid the occurrence of adverse events.
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