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of life within 6 months after stroke
by clinical and sociodemographic
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Stroke causes functional disabilities and reduces the quality of life of stroke survivors. This
retrospective cohort study aimed to examine changes in health-related quality of life (HRQoL) six
months after a stroke and the effect of stroke characteristics and sociodemographic factors on HRQoL.
Participants completed a questionnaire that included the stroke characteristics, sociodemographic
characteristics, and the 5-level European Quality of Life 5 dimensions (EQ-5D-5L) before discharge.
Follow-up assessments of HRQoL were performed at one, three, and six months after discharge.
Descriptive statistics and linear mixed models were used for data analyses. A total of 155 first-stroke
patients were included, of which N=152 patients completed follow-up assessments until six months.
The mean EQ-5D-5L index score at discharge was 0.69 (SD 0.33). The trends of HRQoL significantly
increased from discharge to three months, but there was no significant HRQoL improvement after
three months. Considering stroke severity, mean HRQolL significantly improved for patients with

no stroke symptoms, minor stroke, and moderate stroke (p < 0.05) but not those with severe stroke
(p=0.156). HRQoL among patients with sufficient monthly income significantly increased over six
months (p < 0.05). HRQoL among patients with severe stroke and having insufficient income were
poor. Supportive programs are required to improve their HRQoL.
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Stroke remains the second leading cause of death worldwide, accounting for 11.6% of total deaths. It is the third
leading cause of disability combined (5.9% of total disability-adjusted life years (DALYs))". Ischemic stroke had
the highest incidence of all strokes (62.4%) in 2019, while the incidence of hemorrhagic stroke was 37.6%!.
From 1990 to 2019, the incidence of stroke increased by 70.0%, the prevalence of stroke increased by 85.0%,
and disability-adjusted life years due to stroke increased by 32.0%'. Major risk factors for stroke include higher
age, hypertension, diabetes mellitus, metabolic syndrome, atrial fibrillation, and smoking?. Older patients with
stroke often have worse outcomes than younger patients®*,

Thailand is facing an older society. The proportion of the Thai population aged 60 years and over is projected
to increase from 19.46% in 2022 to 31.37% in 2040°. Stroke is a major leading cause of death and disability
in Thailand®’. It was reported as the highest rank of DALY lost in Thai females and the third in Thai males®.
Patients with stroke were estimated to lose 10.27 quality-adjusted quality of life years (QALYs), about 8.41
QALYs for ischemic stroke, and 16.15 QALYs for intracerebral hemorrhage patients’.

Advanced medical interventions could reduce the mortality rate after a strokel?, However, more than half
of stroke patients currently experience disability or neurological deficits!°!2. Neurological deficits from stroke
are varied, such as cognitive, physical, or psychological impairments, depending on the location of the stroke
lesion and the severity of the stroke!>!4. Stroke consequences cause functional disabilities in performing basic
or advanced daily activities or working abilities and mental disturbances. Those consequences could reduce
the quality of life in stroke patients'""!>!6. The optimizing recovery of stroke patients varies within the first few
months and can continue for up to six months'”. The suggested golden period of post-stroke recovery is within
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three months after a stroke!®. The stroke recovery outcomes depend on the location of stroke lesion, stroke
subtypes, stroke severity'>!*17, age, gender, and comorbidity>*!°.

Quality of life (QoL) was often assessed to investigate improvements in health-related problems
Health-related quality of life (HRQoL) is a multidimensional concept used to evaluate the impact of health
status on quality of life, covering physical and mental health status®. Most studies have shown that the HRQoL
in stroke patients decreased after they had a stroke®?!%. Studies on HRQoL are beneficial to identify the burden
of strokes on an individuals life. Understanding the dynamic changes in HRQoL of stroke patients after hospital
discharge may help manage appropriate supportive programs for stroke victims. This study assessed HRQoL
of stroke patients from hospital discharge to one month, three months, and six months to investigate patterns
of changes in HRQoL within 6 months. Moreover, this study examined effects of stroke characteristics and
sociodemographic data and time on HRQoL. The findings would help to explain the burdens of stroke and
develop supportive programs to improve quality of life in stroke patients.

17,20,21

Methods

This retrospective cohort study was approved by the Human Research Ethics Committee, Faculty of Medicine
Ramathibodi Hospital, Mahidol University and usage of anonymized data of the primary project was granted
on 19 January 2024 (COA. MURA2024/48). In the primary study, written informed consent was obtained from
all participants after receiving approval from the Human Research Ethics Committee, Faculty of Medicine
Ramathibodi Hospital (COA. MURA2020/193). All methods were performed in accordance with the principles
outlined in the Declaration of Helsinki.

The primary study recruited patients with their first stroke who were admitted to an acute stroke unit in a
tertiary hospital in Bangkok between April 2020 and February 2021. All participants were followed up until
six months after hospital discharge. The inclusion criteria were as follows: (1) being 20 years of age and above;
(2) being diagnosed with a first stroke by a physician with brain imaging confirmation; (3) being capable of
cognitive communication; and (4) being willing to participate in the study. Patients were excluded from the
study if they had: (1) other illnesses (e.g., cancers, heart failure, end-stage renal diseases) that could affect the
patients’ quality of life; and (2) language-related limitations that prevented responses to evaluation; and (3) being
admitted to the hospital due to recurrent stroke.

Measures

Sociodemographic data of patients with first stroke were collected as follows: age (years), gender (male=1,
female =0), marital status (married =1, not married =0), level of education (lower than bachelor’s degree =0,
bachelor’s degree or higher =1), and family monthly income (sufficiency income = 1, insufficiency income =0).

Clinical data included subtypes of stroke, comorbidity, and severity of stroke, were recorded from the patient’s
medical records. Subtypes of stroke were classified as ischemic stroke and hemorrhagic stroke, which were
confirmed with brain imaging. Participants were understood to have comorbidities if they responded that they
had diabetes mellitus, hypertension, and dyslipidemia. The National Institutes of Health Stroke Scale (NIHSS)
was collected on hospital discharge to identify stroke severity after acute stroke treatment. An NIHSS score of 0
point was considered a no-stroke symptom, 1 to 4 points a minor stroke, 5 to 15 points a moderate stroke, 16 to
20 points a severe stroke, and 21 to 42 points a very severe stroke?*,

Health-related quality of life (HRQoL) was assessed using the European Quality of Life 5 dimensions (EQ-
5D). It is a self-report instrument to assess health-related quality of life (HRQoL)?. The validated Thai-language
version of the 5-level European Quality of Life 5 dimensions (EQ-5D-5L) questionnaire?>~%” was used to assess
the quality of life of participants. The EQ-5D-5L questionnaire has five dimensions to evaluate mobility, self-
care, usual activities, pain/discomfort, and anxiety/depression. Each dimension is assigned to five levels: no
problems, slight problems, moderate problems, severe problems, and extreme problems?’. The responses of five
dimensions were calculated to the index score using a scoring algorithm developed for Thailand?. The EQ-5D-
5L index score indicates the utility value of a respondent’s health state where 1 refers to full health state, 0 refers
to dead, and negative index scores suggest that one’s health state is worse than dead. Health state 11111 indicates
no problems on any of the five dimensions. While levels 2 to 5 of any dimension refer to some problems. The
EQ-5D-5L questionnaire had a good validity and reliability for measuring HRQoL among Thai population with
chronic diseases?*°. The coefficient of Cronbach’s alpha for EQ-5D-5L from this study sample was 0.90.

Data collection and follow-up
Trained research nurses reviewed first-stroke patients for eligibility. Stroke patients who met the inclusion
criteria were invited to participate in the study between April 2020 and February 2021. Full disclosure was
provided to eligible participants, and informed consent was obtained before data collection. The initial data
collection included sociodemographic, clinical, and health-related quality of life information. The research
nurses conducted interviews and reviewed study participants’ medical records the day before their hospital
discharge.
Follow-up: One, three, and six months after hospital discharge, all stroke participants received telephone
interviews with their HRQoL using the EQ-5D-5L questionnaire. The last follow-up cases were in August 2021.
This study followed the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
checklist for cohort study?..

Statistical analysis

The G*Power 3.1 software was used to determine sample size for repeated measures>*, using a significance level
of 5% and a statistical power of 80%, yielding a Cohen’s effect size of 0.25°*%%. For four repeated times, the
minimum sample size for two groups was 24 (12 samples per group) and for four groups was 36 (9 samples per
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group). The IBM SPSS Statistics version 29.0 (IBM Corp, Armonk, NY) was used for data analysis. Pairwise
deletion was used to deal with the missing data. Categorical data were presented with frequency and percentage.
Continuous variables were presented with mean, minimum, maximum, standard deviation (SD), and 95%
confidence interval (CI). Linear mixed models were applied to investigate the effects of stroke characteristics and
sociodemographic data (group), time, and interactions between each grouping variable and time (group*time)
on EQ-5D-5L index scores. For variables with significant group*time interaction indicating different group
effect over time, the simple main effect for each group was further evaluated between two time points using
Bonferroni correction®. A p<0.05 was considered statistically significant. Figures were generated to visualize
patterns of change in HRQoL within 6 months after stroke.

Ethical approval and consent to participate

This study was reviewed and approved by the Human Research Ethics Committee, Faculty of Medicine
Ramathibodi Hospital, Mahidol University (MURA2024/48). Informed consent was obtained from all individual
participants included in the primary study (COA. MURA2020/193).

Results

From April 2020 to February 2021, 155 of 186 hospitalized patients who met the inclusion criteria completed
a telephone interview 1 month after discharge. Therefore, 155 patients were included in this study analysis.
However, two participants lost follow-up at 3 months; a 72-year-old male died from sepsis, and a 64-year-old
female lost follow-up and could not be contacted. Moreover, one 77-year-old male participant was not assessed
quality of life at 6 months since he was admitted to ICU due to heart failure, resulting in 152 patients completed
the last follow-up at 6 months after discharge (Fig. 1).

Characteristics of patients with stroke

A total of 155 patients with a stroke were initially included in the study. Baseline sociodemographic and clinical
characteristics in the initial cohort and 6-month follow-up are shown in Table 1. The mean age was 63.98 years.
Most participants were male (62.6%). About two-thirds of them were married (67.1%). 36.8% of participants were

186 total screened patients

Excluded

- 12 transient ischemic attack

- 5 recurrent strokes

- 3 severe cognitive impairment

severe aphasias

lung cancer or end-stage renal diseases
6 refused to participate the study due to
COVID-19 concerns

o W

v

155 patients were included

l

155 patients completed 1-month follow-up

:

153 patients completed 3-month follow-up | 1 died from sepsis. 1 lost follow-up

!

152 patients completed 6-month follow-up | 1 admitted ICU due to heart failure

Fig. 1. Study flow diagram.
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6-month follow-up
Initial cohort (n=155) | (n=152)

Variables Number (%) Number (%)

Age in years, mean (SD); minimum | 63 g (15 53y, 99_9 63.84 (12.59); 29-91

- maximum

Gender

Male 97 (62.6) 95 (62.5)
Female 58 (37.4) 57 (37.5)
Marital status

Married 104 (67.1) 102 (67.1)
Not married 51 (32.9) 50 (32.9)
Level of education

Lower than bachelor’s degree 98 (63.2) 97 (63.8)
Bachelor’s degree or higher 57 (36.8) 55 (36.2)
Family monthly income

Sufficient income 130 (83.9) 128 (84.2)
Insufficient income 25 (16.1) 24 (15.8)
Medical payment source

Universal coverage scheme 57 (36.8) 54 (35.5)
S(leixéirlns:rvice medical benefits 81 (52.3) 81(53.3)
Social security scheme 10 (6.5) 10 (6.6)
Health insurance 2(1.3) 2(1.3)
Self-payment 5(3.2) 5(3.3)
Stroke subtypes

Ischemic 139 (89.7) 136 (89.5)
Hemorrhagic 16 (10.3) 16 (10.5)
Comorbidities*

Diabetes mellitus 60 (38.7) 58 (38.2)
Hypertension 100 (64.5) 99 (65.1)
Dyslipidemia 84 (54.2) 82 (53.9)
ﬂ‘iﬁu"};‘?ﬁﬁfjﬁan (SD); 4.18 (4.71);0-23 4.12 (4.64);0-23
No stroke symptom (NIHSS =0) 28 (18.1) 28 (18.4)
Minor stroke (NIHSS =1-4) 79 (50.9) 77 (50.7)
Moderate stroke (NIHSS =5-15) 37 (23.9) 37 (24.3)
Severe stroke (NIHSS = 16-20) 9(5.8) 8(5.3)
Very severe stroke (NIHSS=21-42) | 2 (1.3) 2(1.3)

Table 1. Baseline characteristics of patients with stroke. *multiple responses; SD = standard deviation;
NIHSS = National Institutes of Health Stroke Scale

educated with a bachelor’s degree or higher. Most participants (83.9%) had a sufficient family monthly income
for their living standard. Most participants’ medical expenses were covered by the government through the civil
service medical benefits scheme (52.3%), followed by the universal coverage scheme (36.8%). Among the 155
stroke participants, ischemic stroke was the most prevalent (89.7%). Most of the participants were discharged
with minor stroke (50.9%), followed by moderate stroke (23.9%), and no stroke symptoms (18.1%), while 7.1%
had severe and very severe stroke symptoms after treatment. The most common comorbidity was hypertension
(64.5%). The lost 3 cases at the 6-month follow-up did not possess significant characteristics (Table 1).

Changes in HRQoL within 6 months after discharge from a stroke

Overall, the EQ-5D-5L index score at discharge ranged from —0.42 to 1.00, with a mean index score of 0.69 (SD
0.33). The trend toward improvement of EQ-5D-5L index scores in six months of stroke was identified for both
stroke subtypes (Fig. 2). The EQ-5D-5L index scores among patients with ischemic stroke significantly increased
from discharge to 1 month (p<0.05) and from 1 month to 3 months (p <0.05). For hemorrhagic stroke, a
significant improvement was identified from discharge to 1 month (p <0.05). However, both stroke subtypes
had no significant improvement from 3 months to 6 months. Considering HRQoL changes by severity of stroke
(Fig. 3), patterns of EQ-5D-5L index mean scores were increased from discharge to 6 months among patients
with no stroke symptoms, minor stroke, and moderate stroke (p <0.05), while the HRQoL trend among severe
stroke patients seemed to increase after discharge and then decreased after three months.
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Fig. 2. Health-related quality of life by stroke subtypes. Figure 2 shows mean EQ-5D-5L index scores of
patients with stroke at discharge, 1-month, 3-month, and 6-month after discharge.
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Fig. 3. Health-related quality of life by stroke severity. Figure 1 shows mean EQ-5D-5L index scores of patients
with stroke at discharge, 1-month, 3-month, and 6-month after discharge.
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Effects of stroke and sociodemographic characteristics on HRQoL over 6 months

Table 2 shows results for analyses of the effects of individual factors, time, and their interaction on health-
related quality of life. Mixed model analysis indicated significant main effects of time on HRQoL index scores
among stroke patients for all factors, including stroke subtypes, stroke severity, age group, gender, marital status,
education level, and monthly income (p <0.001). Average HRQoL index scores showed an increasing trend from
0.69 at discharge to 0.80 (1 month), 0.87 (3 months), and 0.89 (6 months).

The main effect of stroke subtypes was not statistically significant (p =0.074), but there was significant time
by subtype interaction (p=0.003). Thus, mean HRQoL index scores over six months differed for different stroke
subtypes. There were significant main effects of stroke severity and time*stroke severity interaction (p <0.001),
meaning that changes in EQ-5D-5L index score over time differed by level of stroke severity. There was no
significant effect of age group, gender, and education level on the linear trend of EQ-5D-5L index score over six
months. There was an interaction effect between time and marital status (p=0.001). Thus, trends of mean EQ-
5D-5L index score over six months differed by marital status. The main effect of monthly income was statistically
significant (p =0.024). Participants with sufficient income had a higher mean score of EQ-5D-5L than those with
insufficient income (p <0.05). Moreover, the trend of mean EQ-5D-5L index score among participants with
sufficient income increased over six months, while it decreased after three months among those with insufficient
income (Table 2).

Table 3 shows the results of simple main effect analyses for variables having significant effects of group*time
interaction on the HRQoL index score. Significant changes were identified between discharge and 1-month,
3-month, and 6-month (p < 0.05), but there was no significant change from 3 months to 6-months for all strokes.
Stratified analysis for each stroke subtype found that mean EQ-5D-5L index scores between discharge and
1-month, discharge and 3-month, and discharge and 6-month were significantly different at 0.10, 0.17, and 0.18
scores for ischemic stroke patients, and 0.24, 0.33, and 0.36 scores for hemorrhagic stroke patients (p <0.05).
There were significant increases in EQ-5D-5L scores over six months for patients with no stroke symptoms,
minor stroke, and moderate stroke (p <0.001) but not severe stroke (p=0.156). Mean EQ-5D-5L index scores
among minor stroke and moderate stroke patients significantly increased from discharge to 1-month (0.11
and 0.22 points, respectively). At six months, means of EQ-5D-5L index scores among patients with no stroke
symptoms, minor stroke, and moderate stroke significantly increased 0.06, 0.18, and 0.34 scores from discharge.
Considering married and non-married patients, changes in EQ-5D-5L mean scores from discharge were 0.08 vs.
0.18 (1-month), 0.14 vs. 0.25 (3-month), and 0.16 vs. 0.27 (6-month).

Mean EQ-5D-5L index scores (SD) P-value
6-month

Factors Discharge (n=155) | 1-month (n=155) | 3-month (n=153) | (n=152) | Group | Time Group*Time
All 0.69 (0.33) 0.80 (0.28) 0.87 (0.26) 0.89 (0.26) <0.001
Stroke subtypes
IS 0.71 (0.30) 0.81 (0.27) 0.88 (0.25) 0.89 (0.26) | 0.074 <0.001 | 0.003
ICH 0.45 (0.46) 0.69 (0.35) 0.78 (0.29) 0.81 (0.27)
Stroke severity
No symptoms 0.94 (0.09) 0.96 (0.07) 0.99 (0.03) 1.00 (0.01) | <0.001 | <0.001 | <0.001
Minor 0.79 (0.21) 0.90 (0.11) 0.95 (0.08) 0.97 (0.08)
Moderate 0.45 (0.30) 0.67 (0.31) 0.75 (0.33) 0.79 (0.30)
Severe 0.05 (0.25) 0.17 (0.37) 0.32(0.38) 0.28 (0.46)
Age group
<60 years 0.70 (0.36) 0.81 (0.30) 0.87 (0.26) 0.88 (0.27) | 0.753 <0.001 | 0.862
> 60 years 0.68 (0.31) 0.80 (0.27) 0.86 (0.26) 0.89 (0.25)
Gender
Male 0.71 (0.33) 0.83 (0.27) 0.89 (0.23) 0.91 (0.23) | 0.141 <0.001 | 0.842
Female 0.64 (0.32) 0.76 (0.30) 0.82 (0.30) 0.85 (0.30)
Marital status
Married 0.72 (0.31) 0.80 (0.30) 0.86 (0.27) 0.88 (0.27) | 0.713 | <0.001 | 0.001
Non-married 0.62 (0.35) 0.80 (0.25) 0.87 (0.23) 0.89 (0.25)
Education attainment
< Bachelor’s degree | 0.69 (0.33) 0.77 (0.32) 0.85(0.29) 0.86 (0.30) | 0.104 <0.001 | 0.303
>Bachelor’s degree | 0.70 (0.33) 0.85 (0.20) 0.90 (0.20) 0.93 (0.16)
Monthly income
Insufficient income | 0.60 (0.43) 0.70 (0.40) 0.76 (0.34) 0.74 (0.38) | 0.024 <0.001 |0.719
Sufficient income | 0.70 (0.31) 0.82 (0.25) 0.89 (0.24) 0.91 (0.22)

Table 2. Effects of stroke and sociodemographic characteristics on HRQoL over 6 months.
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Mean change (95% CI)
Variables P-value | Discharge to 1-month | Discharge to 3-month | Discharge to 6-month | 3-month to 6-month
All <0.001 | 0.12(0.07, 0.16)** 0.18 (0.13, 0.22)** 0.20 (0.15, 0.24)** 0.02 (-0.03, 0.07)
Stroke subtypes
IS <0.001 |0.10(0.05, 0.15)** 0.17 (0.11, 0.20)** 0.18 (0.13, 0.22)** 0.01 (-0.03, 0.06)
ICH <0.001 |0.24 (0.05, 0.44)* 0.33 (0.14, 0.53)** 0.36 (0.17, 0.56)** 0.03 (-0.16, 0.23)

Stroke severity

No symptoms | <0.001

0.02 (-0.02, 0.05)

0.05 (0.01, 0.08)*

0.06 (0.02, 0.09)**

0.01 (-0.03, 0.05)

(
Minor <0.001 | 0.11 (0.06, 0.15)** 0.16 (0.11, 0.20)** 0.18 (0.13, 0.22)** 0.02 (-0.02, 0.07)
Moderate <0.001 | 0.22(0.09, 0.35)** 0.30 (0.17, 0.43)** 0.34 (0.21, 0.47)** 0.04 (-0.09, 0.17)
Severe 0.156 0.12 (-0.20, 0.44) 0.27 (-0.08, 0.58) 0.23 (-0.11, 0.55) -0.04 (-0.37, 0.30)

Marital status

Married <0.001

0.08 (0.03, 0.13)**

0.14 (0.09, 0.19)**

0.16 (0.11, 0.21)**

0.02 (-0.03, 0.07)

Non-married | <0.001

0.18 (0.09, 0.28)**

0.25(0.17,0.36)**

0.27 (0.18, 0.37)**

0.02 (-0.08, 0.11)

Table 3. Mean EQ-5D-5L index changes at each time point by stroke subtypes, severity, and marital status.
P-value corresponds to simple main effect test for each group *p <0.05, **p < 0.001 corresponds to simple main
effect for each group at each time point using Bonferroni post-hoc adjustments

Discussion

The self-reported health state reflected the perception of stroke patients on their HRQoL?. This study showed
dynamic changes in HRQoL among patients with stroke within six months. It is important information to
indicate patterns of HRQoL changes over time in stroke patients. HRQoL was likely to improve from discharge
to one month and three months after discharge. These findings were consistent with previous studies*>*. The
results from this study showed that patterns of HRQoL over time differed by stroke subtypes. The HRQoL scores
among patients with ischemic stroke were significantly improved from discharge to 1 month and from 1 month
to 3 months. In comparison, hemorrhagic stroke patients found significant increases in HRQoL from discharge
to 1 month, but there was no significant change after 1 month, although the slope seemed to be similar to
ischemic stroke. Small sample sizes in hemorrhagic stroke might affect the power of the statistical test. Besides,
the HRQoL scores among patients with ischemic stroke were higher than those of hemorrhagic stroke from the
start through the end of follow-up. These results indicated that hemorrhagic stroke had lower HRQoL!'®!" due
to worse outcomes than ischemic stroke’.

This study revealed that patterns of changes in HRQoL among patients with a stroke over six months varied
by severity of stroke. The comparisons of HRQoL over 6 months were significantly different for stroke patients
with no stroke symptoms, minor stroke, and moderate stroke. However, we found no significant HRQoL changes
among severe stroke patients. These results explained that patients with less severe stroke were more likely to
have significantly improved HRQoL!®?’. These results indicated that the burden of stroke among patients with
severe stroke is intense, and the chance of improving is low. Severe stroke patients could expect permanent
disability and low HRQoL!%’.

Moreover, HRQoL seemed stable after three months for all stroke subtypes and severity levels. The
improvement of HRQoL found in this study might be explained by the recovery in motor function after strokes,
which suggested the maximum possible recovery was within three months!®*~4°. It might be recommended
that rehabilitation and supportive programs should be implemented within three months after stroke***!. The
study in China also found that the quality of life among stroke patients significantly increased at one month
for physical functioning and general health!®. However, the rehabilitation and supportive programs should be
continued for 6 or 12 months since several studies identified physical functioning and HRQoL improvement at 6
months!”* and 12 months®***2, Although this study did not find significant differences in HRQoL among severe
stroke patients, the increasing trends of HRQoL were presented till three months and decreased afterward. These
findings indicated poor outcomes in patients with severe stroke symptoms. Rehabilitation and appropriate care
programs should also be provided to improve their HRQoL and prevent complications>4344,

Furthermore, this study found that family monthly income had a significant effect on HRQoL among patients
with stroke over six months. Stroke patients with sufficient family monthly income tended to have better HRQoL
than those with insufficient income for their standard of living. This finding was consistent with the results from
previous studies' 14>, Most of this study population’s medical expenses for acute stroke treatment and post-
discharge rehabilitation were covered by the government and their health insurance (96.8%). However, stroke
patients and their families might face an economic burden from informal care costs and productivity losses due
to stroke®®. Financial support from the community or related organizations for medical or general expenses may
help reduce stroke burdens and increase HRQoL in stroke patients.

To the best of our knowledge, this is the first study in Thailand conducted to examine patterns of changes
in health-related quality of life among post-stroke patients over six months based on stroke subtypes, stroke
severity, and sociodemographic factors. Moreover, this study had a remarkedly low attrition rate (1.9%). HRQoL
information from this study could be used to explain the burdens of stroke for different subtypes and severity
levels. The timing of starting supportive programs is essential for patients to achieve the maximum possible
recovery and quality of life. Stroke patients with severe stroke symptoms and insufficient monthly income had
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poor quality of life over time. Long-term supportive care plans are required to improve their quality of life.
Multidisciplinary teams could use these findings to prepare patients and their families in the long run.

This study has some limitations. Although the self-report EQ-5D-5L questionnaire is easy to use and reflects
an individual’s perception of their health state, respondents need to be able to communicate effectively. This
study excluded stroke patients who were unable to assess themselves due to major neurological problems
such as aphasia, cognitive impairment, or critical conditions. The burdens of stroke from this study might be
underestimated, and the HRQoL might be overestimated. These may compromise the representativeness of all
strokes. Second, EQ-5D-5L is a generic measure of HRQoL consisting of only five dimensions. The information
obtained might be limited. Third, a small sample size from one tertiary hospital, especially hemorrhagic patients,
may limit the data analysis and generalizability of the results. Future studies are needed using more stroke-
specific instruments, recruiting large sample sizes, and collecting data from several settings. Finally, economic
evaluations should be performed after stroke discharge since some stroke survivors may be unable to fully return
to work or may have extra care costs due to a stroke.

Conclusions

This study found that not all stroke patients regained full health state after six months. The means of HRQoL
index scores from discharge to 6 months were between 0.69 and 0.89. The patterns of mean HRQoL scores
significantly increased from discharge to three months. There were positive slopes in HRQoL from 3 to 6 months,
but no significant changes were identified. HRQoL means differed by stroke subtypes and severity. Ischemic
stroke showed better results in HRQoL than hemorrhagic stroke. Patients with minor and moderate stroke had
significant changes in HRQoL over six months. HRQoL scores among patients with severe stroke also improved
from discharge to 6 months, but not statistically significant. Moreover, monthly income sufficiency significantly
affected HRQoL improvements over six months. Rehabilitation or supportive programs in Thailand should
be started within the first three months after stroke to achieve the maximum possible outcomes. Moreover,
supportive care plans should be prepared for patients with severe stroke symptoms and insuflicient monthly
income.

Data availability
The datasets used and analyzed in the current study are available from the corresponding author on reasonable
request.
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