
Majmaah Journal of Health Sciences , Volume 12 Issue 4 October 2024, Rabi Al-Awwal 1446

Original Article

Predictors of Stroke Recovery: A Cross-Sectional Study
Abdulaziz A. Alkathiry*

* Department of Physical Therapy and Health Rehabilitation, College of Applied Medical Sciences, 

Majmaah University, Majmaah, Saudi Arabia

Received on 24.02.2024, accepted for publication on 12.06.2024, dx.doi.org/10.5455/mjhs.2024.04.007

Corresponding Author
Abdulaziz A. Alkathiry

Department of PhysicalTherapy and Health Rehabilitation, 

College of Applied Medical Sciences,

Majmaah University, Majmaah, Saudi Arabia

Email: A.Alkathiry@mu.edu.sa

OPEN ACCESS Distributed under Creative Commons CC BY-NC-ND 4.0

Abstract
Background & Aim: A stroke is a sudden disruption of brain functions. Stroke is the second 
leading cause of death worldwide, with millions of people experiencing physical and/or 
mental disabilities. Rehabilitation promotes patients' functional recovery; however, investiga­
tions of the factors that may facilitate or impede rehabilitation are needed. The aim of this 
study was to explore how the type of stroke and the associated impairments impact patients' 
perceptions of improvement following their discharge from physical therapy.
Methods: A cross-sectional sample was recruited in Saudi Arabia between 2021 and 2022. 
The participants comprised 41 adults who had had a stroke and completed a rehabilitation 
program. They provided demographic data, completed a questionnaire regarding their stroke 
type and related impairments, and rated their perceived stroke improvements using the global 
rating of change. The sample size was computed using G*Power, which indicated that 40 par­
ticipants were needed.
Results: Higher perceived improvements were reported by the patients with ischemic stroke 
(n = 35) than those with hemorrhagic stroke (n = 6; odds, 8.420) and the patients with weak­
ness (n = 35) than those with no weakness (n = 6; odds, 30.629) after completing their reha­
bilitation program (p < .05). The main findings were that having an ischemic stroke (vs. a 
hemorrhagic stroke) and reporting weakness (vs. no weakness) significantly increased the 
likelihood of the patients reporting greater improvements after completing the physical ther­
apy rehabilitation program.
Conclusion: Rehabilitation benefited ischemic stroke survivors more than hemorrhagic 
stroke survivors. Stroke survivors with weakness benefited the most from rehabilitation when 
compared to those with no weakness.
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Introduction
Stroke, as defined by the World Health Or­
ganization, refers to the abrupt onset of lo­
calized or global brain function disruption, 
lasting for at least 24 hours or leading to 
death, with no clear etiology other than vas­
cular origins. Apart from its various neuro­
logical manifestations, stroke can impede 
cognitive functions, verbal communication, 
sensory perception, and motor control.1 It 
stands as the world's second leading cause of 
mortality, claiming approximately 6.55 mil­
lion lives annually 2. While medical progress 
has helped reduce the death rate, millions of 
individuals are still living with the physical 
and/or mental symptoms of having had a 
stroke.3

Rehabilitation and physical therapy play a 
crucial role in addressing various aspects of 
stroke patients' functional recovery to help 
them regain their independence and en­
hance their quality of life.4

Patients frequently want to know the prog­
nosis for their illness before committing to a 
rehabilitation program. Multiple studies 
have investigated factors related to stroke re­
covery.5-7

A systematic review of studies of stroke sur­
vivors discharged from inpatient rehabilita­
tion facilities revealed that age, functional 
level, dysphasia, impulsivity, neglect, and 
previous strokes were predictive of function­
al independence at discharge.7 Various 
scales, including the National Institutes of 
Health stroke scale (NIHSS)8, the postural 
assessment scale for stroke (PASS)9, the 
stroke rehabilitation assessment of move­
ment (STREAM)IO, and the stroke impact 

scale (SIS)11, are used to follow stroke recov­
ery. However, patients may not place value 
on the qualities assessed in such scales as 
these may not represent their perceptions of 
the progress of their condition. The global 
rating of change (GRC) is a universal assess­
ment tool for health changes that utilizes the 
patient's own perceptions of their current 
health status 12. The GRC scale consists of a 
single question that asks the patient to eval­
uate the progression of their health over a 
specified time period 13.
The aim of this study was to investigate the 
impact of stroke type and impairments on 
perceived improvement post-rehabilitation. 
We hypothesised that patients with ischemic 
stroke and patients with hemorrhagic stroke 
will report different levels of perceived im­
provements as assessed using the GRC.
Methods
Participants
The participants in this cross-sectional re­
search were adult stroke survivors who had 
completed a physical therapy rehabilitation 
program for their stroke-related impair­
ments. The inclusion criteria included adults 
with a history of a cerebral stroke who were 
hospitalized due to the stroke, referred for 
physical therapy, and had completed a physi­
cal therapy rehabilitation program for their 
stroke-related impairments. Exclusion crite­
ria included patients with severe cognitive 
impairment that prevent them from com­
pleting the questionnaire as well as patients 
seeking rehabilitation for other health issues 
not related to their stroke. We used several 
recruiting strategies, including advertise­
ments in physical therapy clinics and 
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requests to physical therapists for patient re­
ferrals. All the volunteers were recruited be­
tween 2021 and 2022 from the Saudi Arabia 
province of Riyadh. The research was autho­
rized by Majmaah University's institutional 
review board (IRB# MU- 
REC-Dec.3o/COM-2022/t7-4). All the 
participants provided their informed con­
sent in advance.
Outcomes Measures
All the participants completed a short ques­
tionnaire, which included demographic in­
formation The type and the location of the 
stroke, the associated impairments, date of 
the stroke, number of physical therapy ses­
sions, and length of hospitalization were 
self-reported by the participants.
The participants were asked to rate the 
changes in the status of their stroke-related 
impairments from the beginning of their 
physical therapy program to the end of the 
physical therapy program at the time of their 
recruitment. The changes were rated using 
the GRC on a 9-point Likert scale that 
ranged from -4 (extremely worse) to 4 (ex­
tremely better), with a score of 0 indicating 
no change13. The GRC is a valid measure 
showing significant and strong correlations 
with several measures including the Os­
westry low back pain disability questionnaire 
(Pearson’s, r = 0.78)14 and the subscales of the 
asthma quality of life questionnaire (r = 
0.83)15. GRC was shown to posses a good 
test-retest reliability with an ICC of 0.9016. 
Ethics Approval and Consent to Participate
All methods were carried out in accordance 
with relevant guidelines and regulation. The 
research was authorized by Majmaah

University's institutional review board 
(IRB# MU-
REC-Dec.3o/COM-2022/t7-4). All the 
participants provided their informed con­
sent in advance.
Statistical A nalysis
Sample size was computed by G*Power 
(Version 3.1.9.6) using effect size (Cohens 
d) from a previously published study.17 We 
found that a group of 40 participants were 
needed.
The normality of the distribution of the 
data were tested using the Shapiro-Wilk 
test of normality. The results of the Shap­
iro-Wilk test will indicate using parametric 
or non-parametric statistics. Demographic 
and descriptive data are reported using the 
mean (m) and standard deviation (SD) for 
the normally distributed data and median 
(med), interquartile range (IQR), and 
range for the data that failed the normality 
assumption. We reported all the nominal 
data using frequencies and percentages.
We applied an ordinal logistic regression 
(OLR) to determine the odds of the pa­
tients reporting improvements in their 
health conditions (measured using the 
GRC) compared to the type of stroke and 
each of the stroke-related impairments. 
The OLR assumptions related to the 
number and types of data were met. The as­
sumption of no multicollinearity was met 
without testing as no continuous indepen­
dent variables were included in the OLR. 
The assumption of the proportional odds 
was assessed using a full likelihood ratio 
test and the deviance goodness-of-fit test. 
Effect sizes were calculated from the 
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odds ratio using the method described by 
Sanchez-Meca et al. (2003) 18. All the statis­
tical operations were performed using IBM 
SPSS (Version 28.0.0.0; IBM Corp.).
Results
Sample description
Forty-one participants (15 females and 26 
males) aged 33-80 years (m = 56.4, SD =

Table 1. Sample description.

12.1 years) with a history of stroke who had 
completed a post-stroke physical therapy re 
habilitation program were recruited for this 
study and completed all the testing. All the 
descriptive data failed the normality as­
sumption (p > 0.05), so the median, IQR, 
and range were reported. (Table 1)

Variables

Median IQR Range

Age (years) 58 17 33-80

GRC 3 1 1-4

Onset (months) 9 9 1-36

LOS (days) 11 16 2-240

Number of PT sessions 25 26.5 3-90

Number of impairments 3 3 1-6

n %

Gender
Male 26 63%

Female 15 37%

Marital status (married) 38 93%

Stroke type
Ischemic 35 85%

Hemorrhagic 6 15%

Weakness 35 85%

Sensory impairment 17 42%

Paralysis 12 29%

Aphasia 21 51%

Facial weakness 20 50%

Visual impairment 6 15%

Dominant side impaired 15 37%
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Onset: time between stroke and the comple­
tion of the physical therapy program; IQR: 
interquartile range; GRC: Global Rating of 
Change; LOS: length of hospitalization.
GRC
A cumulative odds ordinal logistic regres­
sion with proportional odds was run to de­
termine the effect of the patients' 
post-stroke impairments, which included 
weakness, paralysis, sensory impairment, 
aphasia, facial muscle weakness, and visual 
impairment as well as the type of stroke, on 
their reports of improvements in their health 
status following completion of the physical 
therapy program. An ischemic stroke and re­
ported weakness were significantly related to 
self-reports of improvement after complet­
ing the physical therapy program. The odds

of an ischemic stroke survivor reporting 
greater improvement were 8.420 (95% CI, 
1.217-58.240) times that of a hemorrhagic 
stroke survivor, \2(1) = 4.662, p = .031. The 
odds of a stroke survivor with a complaint of 
weakness reporting greater improvement 
was 30.629 (95% CI, 2.240-418.749) times 
that of a stroke survivor with no complaint 
of weakness, \2(1) = 6.576, p = .010. Report­
ing an impairment such as paralysis, sensory 
impairment, aphasia, facial muscle weakness, 
or visual impairment did not have a signifi­
cant effect on the participants' reports of 
changes in their health status after complet­
ing the physical therapy program (Table 2). 
Table 2. Cumulative odds ordinal logistic re­
gression of the effects of stroke type and im­
pairments on the global rating of change.

OR: odds ratio; CI: confidence interval

* Significant at/> < 0.05

Parameter OR 95% CI Cohen's d

Effect size

P- value

Ischemic stroke 8.420 (1.217-58.240) 1.175 0.031*

Weakness 30.629 (2.24-418.749) 1.887 0.010*

Sensory impairment 0.535 (0.122-2.35) -0.345 0.407

Paralysis 1.267 (0.208-7.729) 0.130 0.797

Aphasia 0.928 (0.219-3.928) -0.041 0.919

Facial weakness 0.770 (0.153-3.887) -0.144 0.752

Visual impairment 3.637 (0.532-24.848) 0.712 0.188
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Sub-analyses were conducted to explore the 
differences between the participants who re­
ported weakness and those who did not 
report weakness as well as the participants 
with ischemic stroke and those with hemor­
rhagic stroke (Table 3).The participants who 
had weakness reported significantly more 
improvement on the GRC than those who 
did not have weakness (p < 0.05). The other 
comparisons between those who did and 
those who did not report weakness did not 
show significant differences with respect to 
age, number of reported impairments, length 

of hospitalization, or number of physical 
therapy sessions. Comparisons between the 
participants with ischemic stroke and those 
with hemorrhagic stroke also did not show 
significant differences in terms of age, re­
ported improvement on the GRC, number 
of reported impairments, length of hospital­
ization, or the number of physical therapy 
sessions.
Table 3. Comparison between the partici­
pants according to the type of stroke and re­
ported weakness post-stroke.

GRC: Global Rating of Change; IQR: interquartile range; LOS: length of

Stroke type, med (IQR)
P-

valueA

Weakness, med (IQR)

P-valueAIschemic

(n=35)

Hemorrhagic

(n=6)

Yes

(n=35)

No

(n=6)

Age (years) 58 (18) 57.5 (18) .815 58 (22)
62.5

(17.25)
.148

GRC 3(1) 2 (1.25) .102 3(1) 2 (1.25) .011*

Impairments 2(3) 3.5 (2.75) .138 3(2) 1.5 (3) .356

LOS (day) 10(16) 14.5 (69.25) .412 10(16)
17.5

(90.25)
.639

PT sessions 25 (28) 23 (30.25) .592
22.5

(21.25)
33 (57) .754

hospitalization; PT: physical therapy; med: median

A Mann-Whitney U test

* Significant atp < 0.05.
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Discussion
In this study, we investigated the odds of re­
habilitation program success for stroke sur­
vivors based on the perceptions of patients 
who had completed a rehabilitation pro­
gram. The main findings were that having an 
ischemic stroke (vs. a hemorrhagic stroke) 
and reporting weakness (vs. no weakness) 
increased the likelihood of the patients re­
porting greater improvements after com­
pleting the physical therapy rehabilitation 
program.
The percentage of patients who reported 
having weakness before starting the rehabili­
tation program was 85%, which is compara­
ble to that reported in previous studies.19,20 
The patients with stroke who reported weak­
ness had a shorter duration of hospitaliza­
tion, a lower number of impairments, and a 
better GRC score than those with hemor­
rhagic stroke. This suggests that reporting 
weakness at the beginning of the rehabilita­
tion program is a better prognostic factor for 
improvement.
The percentage of individuals with ischemic 
stroke was 85%, which is comparable with 
the percentages reported in other studies of 
individuals with stroke.21,22 The individuals 
with ischemic stroke in our study had less 
duration of hospitalization, a lower number 
of impairments, and better GRC scores than 
those with hemorrhagic stroke. This suggests 
that having an ischemic stroke is a better 
prognostic factor in terms of the amount of 
improvement than having a hemorrhagic 
stroke.

Limitations
The design of this study required the partici­
pants to rely on their memory to report their 
impairments and other information regard­
ing their stroke, which had occurred up to 3 
years earlier in some cases. The retrospective 
nature of this study makes it vulnerable to 
inaccurate and incomplete information. 
Using a prospective design to follow up with 
stroke survivors would have provided more 
accurate and detailed information and in­
creased our confidence in the results. We 
found imbalances in the number of partici­
pants for each of the prognostic factors, 
which would have affected the statistical 
power to determine significant effects. The 
imbalance in the number of participants for 
these factors was expected as these factors 
have unequal rates of occurrence in individ­
uals with stroke. Incorporating a stratified 
sampling technique would have allowed for 
an equal number of participants for each 
prognostic factor and would have provided 
the required statistical power to assess these 
effects.
Conclusion
Among the stroke survivors in our study, the 
type of stroke and the patients’ initial im­
pairments had significant effects on the pa­
tients’perceptions of improvement following 
a rehabilitation program.
Competing interests
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