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Abstract
Background: Patients with neurological diseases often have residual neurological de�cits that can make
self-care and ambulation functions di�cult, and these obstacles to independence can have an adverse
effect on QoL. Many studies have investigated patient QoL in one type of condition. However, data
relating to patient QoL in rehabilitation units that treat a spectrum of disorders are scarce. Accordingly,
our aim was to investigate the impact of inpatient rehabilitation on the QoL of neurological patients in
Thailand, and to identify factors signi�cantly associated with patient QoL.

Methods: A prospective multicenter cohort study was performed among neurological patients receiving
rehabilitation program at 14 tertiary centers during January-December 2012. The Thai Euro QoL �ve
dimensions with three levels (Thai EQ-5D-3L) was used to evaluate the patient’s QoL twice, at admission
and discharge. It consists of �ve dimensions: mobility, self-care, usual activities, pain/discomfort, and
anxiety/depression with 3 response options for each dimension: no problems, some problems, and
extreme problems. Factors related to QoL were analyzed using multiple logistic regression analysis.

Results: Of the 1,197 recruited patients, 567 had spinal cord injury (SCI), 561 had stroke, and 69 had
traumatic brain injury (TBI). The mean age was 52.3±17.5 years, and 67.4% were male. Over half (58.0%)
of patients were admitted for intensive rehabilitation program, and 17.5% were admitted for investigation.
The median QoL score was signi�cantly higher at discharge than at admission, and most subjects
(59.6%) had improved QoL during the rehabilitation period. Multivariate analysis revealed onset to
admission interval (OAI) less than 3 months (p<0.001) and intensive rehabilitation program (p=0.005) to
be signi�cantly associated with improved QoL. The change in QoL score was greater in the stroke group
than in the SCI and TBI groups. At admission, QoL in the intensive group was below zero compared to the
non-intensive group; however, the change in QoL score at discharge was greater in the intensive group.

Conclusions: Inpatient rehabilitation does improve QoL of neurological patients especially participants
whose onset of less than 3 months and who are ready for intensive program. Patients with potential for
rehabilitation should be admitted during 3 months after onset.

Background
A favorable quality of life (QoL) is a fundamental desire of all people. The World Health Organization
(WHO) de�nes QoL as an individual's perception of his or her position in life in the context of the culture
and value systems in which they live, and in relation to their goals, expectations, standards, and concerns.
QoL is a broad ranging concept that is affected in a complex way by a person's physical health,
psychological state, personal beliefs, social relationships, and their relationship with the salient features
of their environment [1]. Many different de�nitions have been developed to de�ne QoL. In this study, the
focus is on health-related quality of life (HRQoL), which is de�ned as a person’s perception of his or her
status relative to their expected physical, emotional, social, and general well-being after experiencing a
medical problem or undergoing a medical treatment [2].
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Patients with neurological diseases often have residual neurological de�cits that can make self-care and
ambulation functions di�cult, and these obstacles to independence can have an adverse effect on QoL.
Rehabilitation programs play a valuable role in helping people to recover lost skills, functions, and QoL.
Most patients receiving inpatient rehabilitation in Thailand are neurological patients, including those with
stroke, spinal cord injury (SCI), or traumatic brain injury (TBI) [3]. After admission in the rehabilitation
ward, the aim is to help patients improve their mobility and their ability to perform activities of daily living
(ADL). Improvements in mobility and ADL result in improved patient QoL, and this is one of the
fundamental goals of rehabilitation. Accordingly, patient QoL is often included as a parameter to evaluate
the e�cacy of rehabilitation [4].

Previous studies investigated and reported the QoL of patients admitted to the inpatient rehabilitation
ward. In stroke patients, Aprile, et al. reported the effects of rehabilitation on QoL using the Short Form-36
Health Survey (SF-36) in 66 chronic stroke patients receiving rehabilitation, and they found improvement
in the physical and social function domains after rehabilitation [5]. Manimmanakorn, et al. also reported
improved QoL after rehabilitation in 327 stroke patients receiving rehabilitation at 9 centers in Thailand
[6]. Gurcay, et al. assessed the QoL of 54 SCI patients using the SF-36 and found patient age, neurological
level, functional status, and the presence of complications (especially patients with bladder incontinence)
to be factors that in�uence patient QoL [7]. Weber, et al. studied QoL in TBI patients and reported age and
length of hospital stay (LOS) to be predictors of QoL [8].

Many studies have investigated patient QoL in one type of condition, and in rehabilitation units that are
dedicated to treating patients with one kind of condition. However, data relating to patient QoL in
rehabilitation units that treat a spectrum of disorders are scarce. Accordingly, the aim of this study was to
investigate the impact of inpatient rehabilitation on the QoL of neurological patients in Thailand, and to
identify factors signi�cantly associated with patient QoL.

Methods
This prospective multicenter study was a part of a Rehabilitation Services key performance indicator
(KPI) project that was performed at 14 tertiary care centers with inpatient rehabilitation services that are
located across Thailand [3]. Patients admitted for rehabilitation included patients with SCI, stroke, TBI, or
other musculoskeletal diseases. This study recruited only neurological patients receiving inpatient
rehabilitation services during January 2012 to December 2012, because neurological patients comprise
the largest percentage of patients admitted for rehabilitation in our wards. This study was conducted in
accordance with the principles outlined in the Declaration of Helsinki [9]. The protocol for this study was
approved by the Institutional Review Board (IRB) of each participating center. Written informed consent
was obtained from all study participants.

The types of admission included: (i) intensive rehabilitation (de�ned as the patient being able to tolerate
a rehabilitation program of at least 3 hours per day); (ii) less-intensive rehabilitation (de�ned as the
patient could tolerate a rehabilitation program of one to two hours per day); (iii) investigation(s) (de�ned
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as a patient who requires any type of examination, such as a regular checkup of the urinary system in SCI
patients); (iv) caregiver training (de�ned as training for a caregiver who is responsible for providing proper
care for a patient); (v) treatment of complications (de�ned as a patient who requires proper care for any
serious complications, such as pneumonia, pressure ulcer, or deep vein thrombosis); and, (vi) others
(de�ned as types of admission other than those described above) [3].

Demographic and clinical data were collected, including age, gender, onset to admission interval (OAI),
level of care, diagnosis, type of admission, functional score, and length of stay (LOS). The functional
score was assessed at admission and discharge using the Barthel Index (BI) (score range: 0–20), with a
higher score indicating better function [10]. The Thai Euro QoL �ve dimensions with three levels (Thai EQ-
5D-3L) was used to evaluate the patient’s health-related quality of life (HRQoL) [11, 12]. The EQ-5D-3L
consists of the following �ve dimensions: mobility, self-care, usual activities, pain/discomfort, and
anxiety/depression. Each dimension has the following 3 response options: no problems, some problems,
and extreme problems. In, spite of the reported limitations of the EQ-5D-3L relative to ceiling effect and
lower sensitivity than the SF-12 [13] and SF-36 [14], this tool takes only a few minutes to complete, and it
can be used for either face-to-face interview or as a self-assessment that is completed by the patient. EQ-
5D-3L was assessed at admission and just before discharge. Univariate and multivariate analyses were
employed to identify factors signi�cantly associated with improve patient QoL.

Statistical analysis
Demographic and clinical data were summarized using descriptive statistics. Continuous data are
presented as either mean ± standard deviation or median and range, and categorical data are presented
as number and percentage. Wilcoxon signed-rank test and Mann-Whitney U test was used to compare the
median QoL within a group and between groups, respectively. Univariate analysis was performed to
individually evaluate the signi�cance of each factor. Factors thought to be related to increased patient
QoL were analyzed using chi-square test. All factors with a p-value of less than 0.20 in univariate analysis
were included in multiple logistic regression analysis. A p-value less than 0.05 was considered to be
statistically signi�cant. All analyses were performed using PASW Statistics version 18.0 (SPSS, Inc.,
Chicago, IL, USA).

Results
The mean age of 1,197 recruited patients was 52.3 ± 17.5 years, 67.4% were male, and most subjects
(46.4%) were admitted to university hospitals. SCI was the most common diagnosis (47.4%), followed by
stroke (46.9%) and TBI (5.8%). More than half of patients (58.0%) were admitted for intensive
rehabilitation, and 17.5% were admitted for investigation. The median onset to admission interval (OAI)
was 3 months (min: 0.03, max: 492.0 months). The mean BI at admission (BIad) was 8.8 ± 5.5, and the
median length of hospital stay (LOS) was 20 days (min: 1, max: 236) (Table 1). The median (min, max)
QoL score was signi�cantly greater at discharge than at admission (p < 0.001) (Table 2). Moreover, most
subjects (59.6%) had an improved QoL score during the rehabilitation period. Only one-fourth of patients
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had an unchanged QoL score, and 15.5% had a worse QoL score at discharge than at admission
(Table 3).

Table 1
Patient demographic and clinical characteristics

Characteristics (N = 1,197)

Age (years), mean ± SD 52.3 ± 17.5

Male gender, n (%) 807 (67.4%)

OAI (months), median (min, max) 3 (0.03, 492.0)

Level of care, n (%)

University hospital

Rehabilitation center

General hospital

556 (46.4%)

311 (26.0%)

330 (27.6%)

Diagnosis, n (%)

Stroke

SCI

TBI

561 (46.9%)

567 (47.4%)

69 (5.8%)

Type of admission, n (%)

Intensive rehabilitation

Less-intensive rehabilitation

Investigation(s)

Caregiver training

Treatment of complications

Others

694 (58.0%)

88 (7.4%)

210 (17.5%)

61 (5.1%)

24 (2.0%)

120 (10.0%)

BIad, mean ± SD 8.8 ± 5.5

LOS (days), median (min, max) 20 (1, 236)
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Table 2
Patient median quality of life score compared between

admission and discharge
QoL Median (min, max) p-value#

Admission -0.0260 (-0.4540, 1.000) < 0.001

Discharge 0.3920 (-0.4540, 1.000)  

A p-value < 0.05 indicates statistical signi�cance

#Wilcoxon signed-rank test

Table 3
The number of patients with change in
quality of life score between admission

and discharge
Change in QoL score n (%)

Increased QoL score 713 (59.6%)

Unchanged QoL score 298 (24.9%)

Decreased QoL score 186 (15.5%)

Table 4 shows the factors that were analyzed for their effect on ∆QoL in univariate analysis. Those
factors included age, gender, type of admission, diagnosis, BIad, LOS, and OAI. Of those, type of
admission, diagnosis, BIad, LOS, and OAI had a p-value < 0.2, so they were included in multivariate
analysis. Of those, only admission for intensive rehabilitation (adjusted odds ratio [AOR]: 1.51, 95%
con�dence interval [95% CI]: 1.13–2.01; p = 0.005) and OAI of less than 3 months (AOR: 1.92, 95% CI:
1.47–2.51; p < 0.001) were found to be signi�cant predictors of increased QoL during rehabilitation period
(Table 5).
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Table 4
Univariate analysis for factors signi�cantly associated with increased patient quality of life

Factors ∆QoL score Crude odds ratio (95%
CI)

p-
value#

Increased (n = 
713)

Decreased (n = 
484)

Age (years), n (%)

<60

≥60

424 (58.6%)

289 (61.1%)

300 (41.4%)

184 (38.9%)

1.00

1.11 (0.88–1.41)

0.382

Gender, n (%)

Female

Male

226 (57.9%)

487 (60.3%)

164 (42.1%)

320 (39.7%)

1.00

1.10 (0.86–1.41)

0.428

Type of admission, n
(%)

Non-intensive

Intensive

247 (49.1%)

466 (67.1%)

256 (50.9%)

228 (32.9%)

1.00

2.12 (1.67–2.68)

< 0.001

Diagnosis, n (%)

SCI

Stroke

TBI

299 (52.7%)

372 (66.3%)

42 (60.9%)

268 (47.3%)

189 (33.7%)

27 (39.1%)

1.00

1.76 (1.39–2.24)

1.39 (0.84–2.32)

< 0.001

BIad, n (%)

≥15

<15

105 (51.2%)

608 (61.3%)

100 (48.8%)

384 (38.7%)

1.00

1.51 (1.12–2.04)

0.007

LOS, n (%)

<30 days

≥30 days

464 (57.1%)

249 (64.8%)

349 (42.9%)

135 (35.2%)

1.00

1.39 (1.08–1.78)

0.011

OAI (n = 1,175), n (%)

≥3 months

<3 months

324 (50.5%)

376 (70.4%)

317 (49.5%)

158 (29.6%)

1.00

2.33 (1.83–2.96)

< 0.001

A p-value < 0.05 indicates statistical signi�cance

#Chi-square test
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Table 5
Multivariate analysis for factors that independently predict increased patient quality of life

Factors Crude odds ratio (95%
CI)

p-
value#

Adjusted odds ratio (95%
CI)

p-
value##

Type of
admission

Non-intensive

Intensive

1.00

2.12 (1.67–2.68)

< 0.001 1.00

1.51 (1.13–2.01)

0.005

Diagnosis

SCI

Stroke

TBI

1.00

1.76 (1.39–2.24)

1.39 (0.84–2.32)

< 0.001 1.00

1.14 (0.86–1.51)

0.95 (0.56–1.63)

0.585

BIad

≥15

<15

1.00

1.51 (1.12–2.04)

0.007 1.00

1.03 (0.74–1.44)

0.849

LOS

<30 days

≥30 days

1.00

1.39 (1.08–1.78)

0.011 1.00

1.23 (0.93–1.61)

0.141

OAI

≥3 months

<3 months

1.00

2.33 (1.83–2.96)

< 0.001 1.00

1.92 (1.47–2.51)

< 0.001

A p-value < 0.05 indicates statistical signi�cance

#Chi-square test; ##Multiple logistic regression

A boxplot of the median QoL score at admission and discharge among patients with stroke, TBI, and SCI
is shown in Fig. 1. The median QoL scores of stroke and TBI patients were below zero at admission;
however, the change in the median QoL score between admission and discharge (∆QoL) was much
higher in stroke patients than in TBI and SCI patients. A boxplot of the median QoL score at admission
and discharge compared between the intensive and non-intensive groups is shown in Fig. 2. The median
QoL at admission in the intensive group was below zero, but the change in the median QoL score was
signi�cantly greater in the intensive group than in the non-intensive group (p < 0.001).

Discussion
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Our study revealed that 60% of neurological patients receiving inpatient rehabilitation improved their QoL
during the rehabilitation period. This �nding is consistent with the �ndings from studies by
Manimmanakorn, et al.[6] and Piravej, et al.[15]. Both of those studies performed a multicenter study in
stroke patients admitted to 9 centers in Thailand, and both reported signi�cantly improved QoL in stroke
patients after rehabilitation. In addition, Ploypetch and Dajpratham performed a single-center study in
QoL among disabled patients receiving inpatient rehabilitation in a general rehabilitation ward of a
tertiary hospital. They reviewed 200 charts for QoL information using the WHOQOL-BREF-THAI
questionnaire, and they found that all domains of QoL had improved at discharge except the social
domain [16].

This study also found that 15% of patients had decreased QoL from admission to discharge. This
outcome may due to some of our patients not being ready to undertake a rehabilitation program (non-
intensive goal of admission of 42.0%), and approximately 30% had complications during the
rehabilitation period.3 Moreover, almost 50% of our subjects were SCI, which is associated with
complicated physical disabilities, including motor impairment, di�culty with urination and defecation,
and sexual dysfunction, that can adversely impact QoL [17], and some self-evaluated themselves as
having poor QoL [18–20].

A prospective observational study was conducted by Coleman, et al. in 32 geriatric patients admitted to
an inpatient rehabilitation ward [21]. They studied patient QoL as one of their main outcomes, and they
found that QoL evaluated by EQ-VAS signi�cantly improved after 6 weeks of rehabilitation. Their study
con�rmed the bene�ts of rehabilitation, even in frail older adults (mean age of 82.9 years). In contrast,
Gupta, et al. in 2008 investigated QoL in 30 neurological patients receiving rehabilitation using the
WHOQOL-BREF assessment tool, and they found impaired QoL among their study subjects that affected
all domains [22]. This �nding may be due to the fact that most of the participants in Gupta’s study were
SCI (18/30), younger age (mean age: 34.6 ± 11.9), and 9 (30%) and 3 (10%) patients had moderate to
severe anxiety and depression, respectively. Neither our KPI project nor this study aimed to evaluate the
effect of psychological distress on QoL. Further study to investigate the effects of psychological factors
on patient QoL are recommended.

Regarding factors that affect QoL during the rehabilitation period, intensive goal of admission and OAI of
less than 3 months were both found to be predictors of improved QoL during the rehabilitation period.
The fact that intensive rehabilitation was identi�ed may be explained by these patients being ready and
eager to participate in a program that will help to improve their ability to function independently, and this
would have a resulting positive effect on QoL. Ploypetch and Dajpratham reported improved QoL after
rehabilitation in patients admitted for intensive rehabilitation [16]. In 2016, Kuptniratsaikul, et al.
conducted a multicenter study in 2,081 rehabilitation inpatients that revealed the most e�cient type of
admission to be intensive rehabilitation, which could improve functional score better than other types of
admission [3]. A 2012 study showed association between better patient QoL perceptions and the level of
patient independence [23]. They also found that older adults that considered themselves to be unhealthy
had a tendency to report a worse QoL than the QoL reported by healthy older adults. Our intensive



Page 10/15

rehabilitation program aims to improve physical functions and the level of patient independence.
Accordingly, it could be anticipated that patients admitted for intensive rehabilitation would realize
improvement in their QoL.

Regarding onset to rehabilitation admission interval, we found a duration less than 3 months to be
associated with improvement in QoL. This �nding is consistent with that reported by Piravej and
colleague [15]. They studied QoL among stroke with onset of less than 1 month compared to stroke with
onset of more than or equal to 1 month, and they found that an interdisciplinary intensive rehabilitation
program could improve QoL in these stroke populations, but that early interdisciplinary intensive
rehabilitation was preferred. The 1999 Copenhagen Stroke Study reported that neurological recovery is
greatest within 3 months after stroke onset [24]. Taken together, these results suggest that the earlier the
rehabilitation is started, the more QoL bene�t the patient will gain.

Limitations
The present study is part of the �rst prospective multicenter study with a large sample size to report on
rehabilitation services in Thailand, however, it has some mentionable limitations. First, there was no long-
term follow-up of the patients included in this study. The reported effect on patient QoL re�ected the
difference in QoL between admission and discharge. It is, therefore, possible that improvements in QoL at
the end of rehabilitation may not have been sustained after the patient was discharged. Longer-term
follow-up is needed to evaluate the level of sustained effect of rehabilitation after discharge. Second, this
study was performed in tertiary hospitals that could provide patients with care delivered by a
multidisciplinary team. Since we do not know the effect of other disciplines on changes in patient QoL,
our results may not be generalizable to other rehabilitation hospitals with different contexts that could
not deliver multidisciplinary care. Third, there are many assessment tools that can be used to evaluate
QoL. We chose EQ-5D, which is a non-speci�c tool, but it is a simple to use tool that we felt would be
suitable in our context. Moreover, since the inpatient rehabilitation wards in Thailand are general wards
that can treat any kind of condition that requires rehabilitation, we selected EQ-5D since it can be applied
in every one of the conditions treated in this study. Fourth, factors related to QoL were analyzed among
the entire study cohort. As such, we do not know the effects of the studied factors on each included
condition. In addition and as mentioned earlier in this section, the factors affecting QoL that were
investigated in this study were mainly physical factors. Further study that includes the effect of
psychological and socioeconomic factors on patient QoL should be conducted so that we can gain a
more comprehensive understanding of what in�uences changes in QoL in this patient population.

Conclusion
A signi�cant increase in the median QoL score from admission to discharge demonstrated that inpatient
rehabilitation of neurological patients does improve patient QoL in Thailand. Onset of less than 3 months
and admission for intensive rehabilitation were identi�ed as signi�cant predictors of improved QoL.
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Figure 1

Boxplot of median QoL compared between admission and discharge among stroke, TBI and SCI

Figure 2

Boxplot of median QoL compared between admission and discharge among patients with intensive and
non-intensive types of rehabilitation admission


