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Abstract
Objective: The number of people with stroke increases worldwide. The stroke
survivors live with disabilities and those influence their quality of life (QOL).
This study was aimed to investigate the association between clinical characteristics and QOL of the older people with stroke at discharge from the hospital.
Methods: This is a cross-sectional study. The participants were 113 stroke
survivors aged 60 years and older admitted to the stroke unit. Quality of life
was the study’s outcome which measured by using the abbreviated version
of the World Health Organization Quality of Life (WHOQOL-BREF). Primary
clinical characteristics were measured by the National Institute of Health Stroke
Scale (NIHSS), Barthel Index (BI), and Modified Rankin Scale (mRS). Potential confounding factors were age, sex, education levels, marital status, current occupation, and comorbidity (hypertension, diabetes mellitus, dyslipidemia, and heart disease). Multiple linear regression was used for data analysis.
Results: The main effects of clinical outcomes were high BI Score that had a
significant difference association with QOL (β = 0.312, 95% CI = 0.042, 0.296,
P = 0.009), lower mRS score also had significant difference association with
QOL (β = −0.371, 95%CI = −5.394, −1.162, P = 0.003) after all adjusting. Additional risk factor in this study was marital status (currently married) (β =
0.155, 95% CI = 0.226, 8.666, P = 0.039). Conclusion: Low function status
and severe stroke disability as the clinical characteristics were associated with
QOL in older people with stroke at hospital discharge. An additional factor
was marital status (currently married).
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1. Introduction
Recently, stroke is the second leading cause of death and DALYs worldwide [1].
With an increase in number of older people in Thailand, a stroke occurs at any
age, but it is predominantly found in older people. The average age of ischemic
stroke patients in Thailand is approximately 65 years old, according to the record
of Stroke in Thailand [2]. Stroke patients face the problems of physical, psychological, social and economic burdens. The patients’ health-related quality of life
(QOL) was found as low level [3] [4]. Some stroke survivors stated that their QOL
would consider as being worse than death after having a stroke [5]. Therefore,
understanding of the nature, severity of the symptoms of stroke, and the critical
health consequences is needed. To delineate areas, it is important to assess how
changes in physical, social, cognitive, and community participation affect QOL
over time [6]. Additionally, a framework for designing future intervention models for stroke survivors needs to be developed to enhance their QOL [7].
Stroke survivors live with a new life challenge which is disabilities. In order to
achieve functional recovery, patients with physical and/or mental sequelae need
extensive rehabilitation. In addition, family, community, and social reintegration,
as well as maintaining the level of rehabilitation are vital to help these stroke patients achieve a successful QOL [6]. Quality of life studies are crucial for evaluating
the effect of stroke survivors’ life on society. Literature reviews have shown that
stroke affected various domains of quality of life, thereby affecting functionality
[8] [9] [10]. However, most of the previous studies of QOL in stroke patients
focused on physical, psychological, social, and cognitive function [11] [12] [13].
The period of QOL assessment of these studies focused on post-stroke from 2
weeks to 1 year in any age group. Unfortunately, only a few studies identified the
stroke outcome factors associated with QOL, such as stroke severity, disability,
and activity daily living in stroke survivors. The assessment of QOL during hospitalization is crucial because it will affect long-term stroke survivors’ outcomes.
Moreover, the study that focuses on the QOL of older adults with stroke is critically needed because the unique needs of care of this population may differ from
other ages. This study aimed to investigate the association between clinical characteristics of stroke and quality of life in older people with stroke at discharge.

2. Methods
2.1. Participants
This cross-sectional study included patients hospitalized between November
2019 and March 2020 at the stroke unit in a government hospital in Phetchaburi
province, Thailand. Inclusion criteria were: 1) age 60 and over 2) diagnosed with
DOI: 10.4236/aar.2020.94006
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ischemic stroke or intracerebral hemorrhage, confirmed by brain imaging with
the clinical presentation of stroke; 3) capable of cognitive communication; and
4) willingness to participate in the study. Exclusion criteria were: 1) severe physical conditions that endangered life or interfered with stroke recovery; 2) communication difficulties due to dysphasia or dysarthria that precluded informed
consent and completion of the questionnaire; and 3) any of the comorbid neuropsychiatric conditions: dementia, Parkinson’s disease, brain tumor, epilepsy,
psychoses, or alcohol or substance dependence.
A total of 113 patients with stroke agreed to participate in the study and signed
informed consent forms. The data were collected by using a structured questionnaire via personal interviews done by the researchers on the day of discharge.
Clinical data were obtained from the medical records of the patients.

2.2. Variables
2.2.1. Quality of Life
QOL was measured using the abbreviated version of the World Health Organization Quality of Life (WHOQOL-BREF). WHOQOL-BREF tests domains related to physical factors, psychological factors, social participation, and the context of the environment. The patients were required to rate their QOL in the past
two weeks. The item scores ranged from 1 to 5, the total scores also ranged from
26 - 130, with a higher score indicating a better QOL. BREF was formally standardized in the Thai language version [14].
2.2.2. Clinical Characteristics
Clinical characteristics measurements performed by a physician at the discharge
date and data were recorded from the medical records of the patients including
National Institute of Health Stroke Scale (NIHSS), Barthel Index (BI) and Modified Rankin Scale (mRS). The NIHSS is a standardized assessment instrument
that offers a quantitative measure of neurological impairment related to stroke.
The scale consists of 15 items, including testing of consciousness level, selected
cranial nerves, motor, sensory, the activity of the cerebellar, language, and inattention. In particular, a score of 0 usually indicates a normal function for each
item. A score within the range of 1 to 4 indicates the level of impairment, with a
higher score indicating the higher severity level of impairment. The total score is
calculated by summing the individual item scores, with the possible maximum
score being 42 and a minimum score is 0 [15].
The Activity Daily Living (ADL) was calculated by using the Barthel Index
(BI) [16]. BI scores range from 0 (a dependent state) to 100 (a fully independent
state), so higher scores indicate better performance in ADL. The Modified Rankin Scale (mRS) provides an assessment of the degree of disability, ranging from
0 to 6; higher score indicates higher level of disability [17].
2.2.3. Sociodemographic Characteristics
Data on age, sex, education levels, marital status, and current occupation were
obtained from participants or caregivers, as appropriate. Analyses employed the
DOI: 10.4236/aar.2020.94006
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following categories: age (years of age), sex (male vs. female), education (uneducated, primary school, secondary school, high school, diploma, Bachelor’s degree, and master’s degree and higher), marital status (currently married vs. currently unmarried), and occupation (employed vs. unemployed).
2.2.4. Comorbidity
The common comorbidity in stroke patients in this study included hypertension
(HT), diabetes mellitus (DM), dyslipidemia (DLP), and heart disease. All comorbidity was defined as individuals with a history of the diagnosis indicated in
the medical records of the patients plus having taken antihypertensive or antidiabetic or antidyslipidemic or heart medication within 2 weeks, respectively.
2.2.5. Statistical Analysis
The outcome of this study was the QOL of stroke patients. First, we carried out a
descriptive analysis of the samples using percentage, mean, and SD.
Univariate and multiple linear regression analyses were performed using the
following 4 models to estimate hazard ratios (HRs) and 95% confidence intervals
(95% CI). Model 1 was constructed using clinical characteristics (NIHSS, BI, and
mRS) as independent variables and unadjusted by using univariate analysis was
performed. Model 2 included age, sex, education, marital status, and occupation
as independent variables in addition to clinical characteristics. Model 3 included
comorbidity (HT, DM, DLP, and heart disease) in addition to clinical characteristics. Model 4 was all adjusted variables (clinical characteristics, age, sex, education, marital status, occupation, HT, DM, DLP, and heart disease). P-values of
<0.05 were considered statistically significant. These statistical analyses were
carried out by using SPSS Statistics version 26.0 (IBM Japan, Tokyo, Japan).
2.2.6. Ethical Consideration
Prior to the data collection, the study was approved by Institution Review Board
(IRB) committee of the government hospital in Petchaburi province. Inform
consent was performed and anonymity was ensured.

3. Results
A total of 113 stroke patients who met the inclusion criteria were recruited. The
mean (SD) length of stay at the hospital was 7.53 (1.43) days. Descriptive data on
clinical, sociodemographic, and comorbidity characteristics are presented in Table
1. The mean (SD; range) scores of the WHOQOL-BREF was 85.40 (10.47; 58 - 104).
The analysis of clinical characteristics associated with WHOQOL-BREF scores
and simultaneously entered independent variables are summarized in Table 2.
In the univariate analysis, model 1 found that lower NIHSS, higher BI score, lower
mRS score, marital status (currently married), and employed status was independently associated with QOL. In addition, the clinical characteristics (NIHSS,
BI, and mRS) were adjusted by sociodemographic characteristics in model 2 and
adjusted by comorbidity in model 3. The results found that higher BI and lower
mRS scores were associated with QOL in all models after adjustment while
DOI: 10.4236/aar.2020.94006
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Table 1. The basic characteristics of the participant (n = 113).
Variables
WHOQOL-BREF, mean (SD; range) scores

Distribution in sample
84.30 (13.21; 45-104)

Clinical characteristics
NIHSS, mean (SD; range) scores
BI, mean (SD; range) scores
mRS, mean (SD; range) scores

4.00 (4.90; 0-30)
78.64 (24.39; 20-100)
2.47 (1.49; 0-5)

Socio-demographic characteristics
Age, mean (SD; range) years

70.89 (8.96; 60-92)

Sex, male (%):female (%)

73 (64.6): 40 (35.4)

Education, n (%)
Uneducated

25 (22.1)

Primary school

79 (69.9)

Secondary school

2 (1.8)

High school

3 (2.7)

Diploma

3 (2.7)

Bachelor’s degree

1 (0.9)

Master’s degree and higher

0 (0)

Marital status, unmarried (%):married (%)

34 (30.1):79 (69.9)

Occupation, unemployed (%):employed (%)

77 (68.1):36 (31.9)

Comorbidity
HT, no (%):yes (%)

45 (39.8):68 (60.2)

DM, no (%):yes (%)

81 (71.7):32 (28.3)

DLP, no (%):yes (%)

86 (76.1):27 (23.9)

Heart disease, no (%):yes (%)

107 (94.7):6 (5.3)

Abbreviation: SD = standard deviation, WHOQOL-BREF = the abbreviated version of the World Health
Organization Quality of Life, NIHSS = National Institute of Health Stroke Scale, BI = Barthel Index, mRS =
Modified Rankin Scale, HT = hypertension, DM = diabetes mellitus, DLP = dyslipidemia.

NIHSS not associated with QOL. Moreover, in model 4 was all adjusted factors,
high BI score was significantly different associated with QOL (β = 0.312, 95% CI
= 0.042, 0.296, p-value = 0.009), lower mRS score also was significantly different
associated with QOL (β = −0.371, 95% CI = −5.394, −1.162, p-value = 0.003).
Additional risk factor in this study was marital status (currently married) (β =
0.155, 95% CI = 0.226, 8.666, p-value = 0.039).

4. Discussion
The principal findings of the present study indicated that the main effects of
clinical outcomes on quality of life in older people with stroke at hospital discharge were Barthel index and modified Rankin scale which represented the
stroke functional status and disability, respectively. The additional risk factor
was marital status.
DOI: 10.4236/aar.2020.94006
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Table 2. Multiple linear regression analyses of WHOQOL-BREF (n = 113).
Model 1

Model 2

Model 3

Model 4

β (95% CI)

β (95% CI)

β (95% CI)

β (95% CI)

NIHSS, higher

−0.516 (−1.827, −0.958)***

−0.042 (−0.591, 0.366)

−0.055 (−0.657, 0.362)

−0.069 (−0.692, 0.318)

BI, higher

0.690 (0.300, 0.448)***

0.328 (0.054, 0.302)**

0.339 (0.056, 0.311)**

0.312 (0.042, 0.296)**

mRS, higher

−0.698 (−7.360, −4.977)***

−0.382 (−5.423, −1.335)**

−0.379 (−5.483, −1.218)**

−0.371(−5.394, −1.162)**

Age, higher

−0.147 (−0.492,0.057)

0.067 (−0.128, 0.326)

0.091 (−0.101, 0.369)

Sex, male:female

−0.080 (−7.365, 2.950)

0.040 (−2.887, 5.067)

0.042 (−2.985, 5.313)

Education, higher

0.066 (−1.884, 3.917)

−0.073 (−3.248, 0.996)

−0.071 (−3.284, 1.075)

Marital status,
unmarried:married

0.238 (1.585, 12.065)*

0.145 (0.039, 8.259)*

0.155 (0.226, 8.666)*

Occupation,
unemployed:employed

0.286 (2.990, 13.167)**

0.135 (−0.332, 7.934)

0.131 (−0.493, 7.913)

HT, no:yes

−0.075 (−7.052, 3.029)

−0.052 (−5.588, 2.776)

−0.050 (−5.587, 2.922)

DM, no:yes

−0.111 (−8.711, 2.204)

−0.048 (−5.501, 2.684)

−0.037 (−5.112, 2.968)

DLP, no:yes

−0.114 (−9.275, 2.255)

0.013 (−4.236, 5.059)

0.024 (−3.999, 5.457)

Heart disease, no:yes

−0.149 (−19.678, 2.145)

−0.045 (−10.873, 5.547)

−0.079 (−12.928, 3.686)

Variables

*P <0.05 **P <0.01 ***P <0.001. Model 1 was unadjusted. Model 2 was adjusted for clinical characteristics, age, sex, education, marital status, and occupation. Model 3 was adjusted for clinical characteristics, HT, DM, DLP, and heart disease. Model 4 was all adjusted (clinical characteristics, age, sex, education, marital status, occupantion, HT, DM, DLP, and heart disease). Abbreviation: CI = confidence interval, WHOQOL-BREF = the abbreviated version of
the World Health Organization Quality of Life, NIHSS = National Institute of Health Stroke Scale, BI = Barthel Index, mRS = Modified Rankin Scale, HT =
hypertension, DM = diabetes mellitus, DLP = dyslipidemia.

The activity of daily livings was an important factor which significantly associated with quality of life in older people with stroke. This is consistency with
Mierlo and et al. [18] who studied quality of life in the Netherlands during the
first two years after stroke and the results showed that patients with independent in ADL had higher scores on all 4 domains of QOL. In addition, Robinson-Smith, et al. [19] studied indicated that quality of life 6 months after stroke
was related to the level of functional independence measured at discharge from
the hospital. The ability to perform independent activities of daily living is closely
linked with a rapid return to social life. Functional rehabilitation interventions
for stroke patients with the limited ability of mobility and social cognition should
focus on improving their abilities to perform independent daily living activities
for improving their QOL and helping overcome physical, psychological, and social problems [20].
A study of Gunaydin and et al. [21] confirmed that the functional status during the assessment was the most relevant predictor of QOL. Improving physical
function may help providing a better QOL for patients with stroke. The Barthel
index has also been used in assessment for stroke patients, although the Barthel
index is not multidimensional factorial relative to other QOL measures, higher
Barthel index scores are an indicator of more social life involvement in that group.
DOI: 10.4236/aar.2020.94006
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To improve the long-term QOL of the patients, a systematic clinical treatment
and rehabilitation program in the stroke unit was carried out at acute stages. A
psychological support team was heavily emphasized and worked closely with all
patients to assess their abilities to improve health and enable them to return to
an active life, given their impairment and disability [22].
In the present study, mRS score also indicated a significant differences association with QOL. These findings were consistent with Strege and et al. [23] who
found that functional disability reported by mRS score at follow-up was significantly associated with a reduced model of both univariate and multivariate regression analysis model of QOL. In a cross-sectional study by Ali and et al. [24],
mRS score captured more quality of life information than either NIHSS or BI
scores. It was concluded that at 3 months after having stroke, mRS score was a
useful indicator of overall health related QOL for stroke patients. Fischer and et

al. [25] found that there were more impairments in QOL in stroke patients with
a high mRS score and low BI score on both scales. For patients with worse mRS
score, it was generally more likely that the patient could not walk around, had
trouble taking care of himself/herself and doing usual activities. The contribution of mRS score as significant predictors of health related QOL was mostly explained by its association with the more objective dimensions (mobility, self-care,
usual activities), and less likely to be explained by more subjective dimensions
(pain/discomfort, anxiety/depression) [26].
The finding of the important relationship between marital status and quality
of life in patients with stroke is consistent with the study of Osberg and et al.
[27] and supports the current view that stable marital status is usually positively
related to QOL [28]. However, married people are more satisfied than separated,
divorced or widowed individuals, and slightly more satisfied than single people.
This indicates that the emotional and social aspects of partner living are important for subjective well-being [29].
Disability and functional status, as measured by BI or mRS, were predictors of
QOL for older people with stoke at hospital discharge. Carmo and et al. [30] defined disability as a dynamic process involving physical, mental, and emotional
circumstances. Functional disability is understood as a part of this process and is
considered an indicator of disability, assessed in daily activities through physical
performance. In this clinical outcome study, both BI and mRS were associated
with quality of life in older stoke people but not for NIHSS. Even patients have a
severe stroke but functional recovery after the onset of stroke has shown by improving in BI and mRS scores. This will satisfy the patient by improving the independent ability in their daily lives for self-care.
The strength of this study was as follows. First, the diagnosis of stroke was
followed 10th revision of International Classification of Diseases (ICD-10) and
confirmed by CT scan or MRI. Second, all comorbidity and clinical characteristics in this study were accurate because comorbidity diseases were diagnosed
followed ICD-10 by the physician in a specific discipline, and measurement tools
DOI: 10.4236/aar.2020.94006
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were standardized and validated. Third, collecting data through interviews allowed us to clarify questions or answers with the respondents, so we could be
assured that all responses represented the perceptions of patients correctly.
However, various limitations have to mentioned as follows. First, the sample
size of this study was small, which might cause some bias. Second, all patients
were enrolled from a single hospital. A prospective multicenter clinical research
was needed to validate our findings in order to investigate the relationship between improvements in stroke patients’ QOL and clinical characteristics. Third,
this was a cross-sectional analysis that did not provide information about changes
over time in regard to QOL in stroke patients. Forth, not all patients were assessed at the same time after stroke, and the time interval between stroke and
outcome evaluation was too broad. Lastly, selection bias might have caused underestimation of poor QOL in the study. Patients with severe stroke were unable
to do self-report for their QOL, and we excluded those from the current study.
In conclusion, both disability and functional status were strongly affected by
the QOL of older stroke people, including marital status was positively correlated with QOL at hospital discharge. The results of the present study were benefit for caregivers and healthcare providers for providing care of stroke patients
after discharge from the hospital to prevent further decline in both clinical characteristics and QOL. Further longitudinal studies should be performed to assess
the change of QOL over time.
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