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Abstract: Neurological disorders refer to disorders that occur due to disease or damage to the
nervous system. Stroke is one of the most common neurological disorders in which individuals
commonly present with motor and sensory deficits, leading to the limitations on the activities of
daily life. Outcome measures are used to assess and monitor patients’ condition change. The patient-
specific functional scale (PSFS) is an outcome measure used to assess changes in performance levels
in participants with a functional disability during daily activities. This study aimed to assess the
reliability and validity of the Arabic version of the patient-specific functional scale (PSFS-Ar) in
individuals with stroke. A longitudinal cohort study was used to examine the reliability and validity
of the PSFS-Ar in patients with stroke. All participants completed the PSFS-Ar in addition to other
outcome measures. Fifty-five individuals participated (fifty male, five female). The PSFS-Ar showed
excellent test–retest reliability, with ICC2,1 = 0.96, p < 0.001. The SEM and MDC95 of the PSFS-Ar
were 0.37 and 1.03, respectively. No floor and ceiling effect was observed in this study. Additionally,
the construct validity of the PSFS-Ar showed 100% satisfaction with the pre-defined hypotheses.
Since the number of female participants was very small in this study, the findings were established
for male individuals with stroke. This study showed that the PSFS-Ar is a reliable and valid outcome
measure for male individuals with stroke.

Keywords: stroke; outcomes; functional scales; measurement properties

1. Introduction

Neurological disorders refer to different dysfunctions that occur as a result of damage
or disease of the nervous system [1]. It is ranked as the second leading cause of death,
behind cardiovascular diseases [2]. Acquired brain injury (ABI) implies damage to the
brain tissue that happens after birth, whether that damage is traumatic or non-traumatic [3].
One of the most prevalent types of non-traumatic ABI is stroke, which is characterized
by bleeding in the brain or a blockage of blood supply to the brain [3–5]. Individuals
with stroke commonly present with motor and sensory deficits resulting in hemiparesis
or hemiplegia [6,7]. As part of a multidisciplinary team, physical therapists utilize many
methods that help individuals with stroke to restore their functional status [8].

Outcome measures are created to assess and monitor the change in the patient’s
condition [9]. Additionally, outcome measures provide ideal tools for communication
among healthcare providers [9]. The term patient-reported outcome measures (PROMs)
falls under the category of outcome measurements in which patients report the changes
in their health status without influence from healthcare providers [10]. PROMs aim to
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assess changes in the health status from the patient’s perspective [11]. On the other
hand, patient-centered outcome measures (PCOMs) are outcome measures that facilitate
healthcare by focusing on matters that are important to the patient rather than the healthcare
providers [12]. The patient-specific functional scale (PSFS) is one of the self-reported
outcome measures used to determine functional difficulties [13]. In this measure, the
patient will report and rate up to five important activities considered difficult to perform,
and the therapist will document them [13,14]. Therefore, the PSFS can be categorized as a
PROM and a PCOM [15]. It has been recommended to be used as part of the management
of neurological disorders [14,16]. To the best of our knowledge, the psychometric properties
of the PSFS have never been evaluated in individuals with stroke. The aim of this study was
to assess the reliability and validity of the Arabic version of the patient-specific functional
scale (PSFS-Ar) in individuals with stroke.

2. Materials and Methods
2.1. Study Design

A longitudinal cohort study was used to examine the reliability and validity of the
PSFS-Ar in patients with stroke. Ethical approval was obtained from the Institutional
Review Board (IRB) committee at King Saud University and King Abdullah International
Medical Research Center (KAIMRC). All participants signed a consent form prior to partici-
pating in the study.

2.2. Setting and Participants

Adult patients from the National Guard Hospital Affair (NGHA) in Riyadh City were
recruited. The physical therapists at the neuro-rehabilitation outpatient clinic collected
the data. Each therapist received training on the study protocol. Patients with stroke
from both genders were included if they were (1) clinically diagnosed as individuals with
stroke, (2) between 18 and 85 years old, and (3) Arabic speakers. Patients with stroke were
excluded if they (1) showed signs of cognitive impairment or inability to express their
functional limitations, (2) had limited physical activity due to conditions other than stroke,
(3) had had an upper limb or lower limb fracture in the past three months, (4) had limb
amputation, (5) were dependent in ambulation (scored 0 in the Functional Ambulation
Categories assessment), and (6) were blind.

Given the team’s busy schedule at the NGHA neuro-rehabilitation outpatient clinic,
the regular procedure does not require an application of a standardized cognitive measure
unless the patient shows a significant need for special cognitive screening. This need for a
standardized cognitive screening is based on simple and structured cognitive questions
regarding orientation, attention, communication, and memory. The simple cognitive
questions and tasks include the following: (1) Does the patient respond to greetings and
are they able to introduce himself/herself? (2) Is the patient aware of the time, date, and
location? (3) Is the patient able to explain his/her chief complaint? (4) Give the patients
simple instructions (such as standing up from the chair or taking off their jacket) and
observe if they can follow these commands. (5) Tell the patients three items (such as school,
apple, and car) and have them repeat them immediately, then ask about these items after
3–5 min.

2.3. Procedure

Participants completed three self-reported questionnaires: the PSFS-Ar, Stroke-Specific
Quality of Life Scale (SSQOL-Ar), and the Global Rating of Change (GROC). Additionally,
three observer outcome measures were performed, including The Berg Balance Scale (BBS),
Timed Up and Go (TUG), and Functional Ambulation Categories (FAC). In the first session,
participants completed the first test (T1) for the test–retest reliability of the PSFS-Ar, which
also was used to test the validity. All other outcome measures (except the Global Rating
of Change) were completed during the first visit for construct validity. During the second
visit, which took place after 4 to 7 days, participants completed the second test (T2) of
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the PSFS-Ar for test–retest reliability. They were asked to rate the change in their health
status by using the GROC in order to determine that the patient’s health status had not
changed between (T1) and (T2). For test–retest reliability, the patient’s health status was
considered unchanged if they scored from +2 to −2.46 The gap between (T1) and (T2) was
set to 4–7 days to ensure that the patient did not recall the scores of the activities in the
PSFS-Ar and that his/her health status did not change between (T1) and (T2). Similarly,
Alnahdi et al. [17] set the time between (T1) and (T2) to 2–7 days.

2.3.1. The Patient-Specific Functional Scale (PSFS)

The PSFS is a self-reported outcome measure used to measure the level of difficulty
encountered by the patient when performing activities of daily life [13,18]. At the initial
assessment, the therapist asks the patient to identify three to five important activities that
he/she has difficulty with or cannot perform during daily life [13,18]. Then, the patient
rates their ability to achieve each activity from 0 to 10, where 0 is unable to complete the
activity, and 10 is able to complete it at the same level as before the injury. Then, the
therapist asks the patient to rate his/her ability to perform the activity at follow-up sessions
to detect changes in the patient’s condition [13,18]. The total score is the average of the
scores of activities selected by the patient [13,18]. The PSFS English original version has
high test–retest reliability (ICC = 0.97 and SEM = 0.41 rating points) in patients with lower
back pain [13]. The PSFS test–retest reliability was observed in acutely hospitalized patients
with different conditions, including neurological and musculoskeletal conditions, among
elderly patients with and without cognitive impairments with adequate ICC = 0.76 [19].
Moreover, use of the PSFS was feasible in patients with Parkinson’s disease since patients
were able to identify their disability [20]. Additionally, the PSFS showed applicability in
patients with ABI since most patients were able to complete and identify the activities, they
were unable to perform daily, although 8% were unable to complete the scale due to severe
cognitive or language impairments [21].

2.3.2. The Berg Balance Scale (BBS)

The BBS is an observer measure for balance in daily activities that contains a 14-item
scale [22]. Each of these items is scored from 0 to 4, where 0 represents the inability to
complete the task and 4 represents the ability to complete the task independently [22]. The
total score is between 0 and 56, with a higher score indicating better balance [23]. Scores
of 0 to 20 indicate poor balance, 21 to 40 imply fair balance, and 41 to 56 denote good
balance [22]. It was observed that the BBS was an instrument with excellent validity and
reliability used to evaluate the balance and functional mobility in the stroke population [24].
The BBS has excellent test–retest reliability (ICC = 0.95) and excellent construct validity,
where admission scores of the BBS were correlated with Functional Independence Measure
(FIM) admission scores (r = 0.76) in individuals with stroke [25,26].

2.3.3. The Timed Up and Go (TUG) Test

The TUG test is used to measure functional mobility [27]. Participants with or without
assistive devices sit on a standardized armchair, stand up, and walk straight for 3 m, then
turn around and walk back to sit on the chair [27]. The therapist times the activity by using
a stopwatch. Less than 10 s indicates complete independence during functional mobility,
less than 20 s indicates independence for most functional mobility, and more than 30 s
represents dependency during functional mobility [27]. The TUG has excellent test–retest
reliability (ICC = 0.96) in patients with stroke [28]. The TUG has a moderate negative
correlation with BBS in patients with chronic stroke [29]. The TUG has excellent convergent
validity with BBS (r = 0.70 to 0.83, p < 0.001) in patients with stroke [30].

2.3.4. The Functional Ambulation Categories

The FAC is a functional walking test that assesses ambulation ability [31]. It is scored
from 0 to 5, where 0 represents non-functional ambulation, 1 indicates ambulation with
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support from one person, 2 represents ambulation with light touch assistance from one
person, 3 denotes ambulation with supervision, 4 indicates ambulation on level surfaces
only, and 5 represents walking independently on the level and non-level surfaces [31,32].
The FAC has excellent reliability and good validity in patients with stroke [32]. Moreover,
The FAC has very good interrater reliability (K = 0.91), and good concurrent validity with a
6 min walk test (6MWT) (r = 0.795, p < 0.001), in patients with stroke [32].

2.3.5. The Stroke-Specific Quality of Life Scale

The SSQOL is a questionnaire used to assess the quality of life of individuals with
stroke [32]. It comprises 49 questions covering 12 domains (mobility, upper limb functions,
social role, energy, self-care, family role, work-productivity, language, mood, personality,
thinking, and vision) [32]. Each question is scored from one to five, with higher scores
representing a better quality of life. The unweighted means of associated questions are
used to compute each domain score, while the unweighted mean of all domains is utilized
to calculate the overall score for the SSQOL [33,34]. The SSQOL has excellent internal
consistency (Cronbach’s alpha > 0.73) [32]. The SSQOL has been translated into the Arabic
language (SSQOL-Ar) [33]. The Arabic version has good test–retest reliability (ICC = 0.77
to 0.94) and good internal consistency (Cronbach’s alpha = 0.78 to 0.94) [33]. It also has
acceptable construct validity (r2 = 0.06 to 0.55) for populations with mild to moderate
stroke [33].

2.3.6. The Global Rating of Change Scale

The GROC is a self-report outcome measure that is used to detect the change in a
patient’s health status, whether it has improved, deteriorated, or not changed [35,36]. The
therapist asks the participant to evaluate the change in his/her health status between the
initial assessment and the second visit [35,36]. The GROC scores range between −5 and
+5, with (−5) indicating substantially worse, (+5) indicating substantially better, and zero
indicating no change [35,36].

2.4. Statistical Analyses

Test–retest reliability is usually evaluated during questionnaire development. The
intra-class correlation coefficient (ICC) is used most frequently to estimate test–retest
reliability [37]. An ICC value equal to or greater than 0.7 is considered an adequate
value [37]. An ICC2,1 2-way random-effects model was deemed appropriate for this study
to promote the generalizability of the reliable results to other physical therapists [38]. The
measurement error of the PSFS-Ar was calculated using the standard error of measurement
(SEM) with the following formula: SEM = standard deviation ×

√
(1 − ICC2,1). The scale’s

minimal detectable change (MDC) at 95% confidence was determined using the following
formula: MDC95 = SEM × 1.96 ×

√
2. According to McHorney et al. [39], the floor and

ceiling effect is estimated by calculating the percentage of participants who received the
highest and lowest possible score on a scale. If more than 15% of the participants scored
the highest or lowest score in the PSFS-Ar, it is considered to have a floor and ceiling
effect [39]. The Spearman coefficient was used to evaluate all correlational hypotheses. A
value near ±1 reflects a significant positive/negative relationship, while a value close to
zero indicates no relationship [40,41]. A correlation coefficient that is less than 0.3 indicates
a weak relationship [40,41]. If it is between 0.31 and 0.5, the relationship is moderate, and if
it is higher than 0.5, it is strong [40,41]. The construct validity of the PSFS-Ar was sustained
when at least 75% of the results correlated with this hypothesis [42]. IBM SPSS Statistics 22
(IBM Corp, Armonk, NY, USA) was used for all analyses. The significant standard was set
at 0.05.

3. Results

Seventy-eight subjects met the inclusion criteria. One individual was excluded after
agreeing to participate because he mentioned only one functional limitation in the PSFS.
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Three participants with expressive aphasia were excluded because they had limited speech
and, thus, could not explain their functional disability in the PSFS. The functional ability
of five individuals was decreased after they were exposed to COVID-19. Therefore, they
were excluded since their scores on the PSFS-Ar might have been affected. One subject
was excluded due to partial visual impairment that affected his balance and walking
capability. Eight individuals were excluded since they reported that stroke did not affect
their functional ability. Additionally, five subjects were excluded since they depended
on ambulation (scored 0 in the Functional Ambulation Categories). Therefore, fifty-five
subjects participated in this study (Figure 1).
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Figure 1. Summary of the participants’ demographic data.

All participants had good cognitive ability based on the structured questions utilized
to screen for cognitive impairment.

Among the participants were fifty male patients (90.9%) and five female patients
(9.9%) with a mean age of 62.3 ± 11.3. Fifty-three patients (96.4%) suffered from ischemic
stroke, and two patients (3.6%) had hemorrhagic stroke. The clinical staging of stroke was
classified into 26 individuals in the subacute (early/late) stage (47.3%) and 29 individuals
in the chronic stage (52.7%), while no participants in the hyper-acute or acute stages met
the inclusion criteria. The clinical diagnoses were as follows: fifteen participants (27.3%)
had basal ganglia stroke, nine patients (16.4%) had corona radiata stroke, three patients
(5.5%) had internal capsule stroke, one participant (1.8%) had corpus callosum stroke, five
participants (9.1%) had thalamic stroke, eight participants (14.8%) had pontine stroke, one
participant (1.8%) had medullary stroke, seven patients (12.7%) had middle cerebral artery
(MCA) stroke, five patients (9.1%) had posterior cerebral artery (PCA) stroke, and one
patient (1.8%) had anterior cerebral artery (ACA) stroke. Twenty-eight patients (50.9%)
ambulated without using an assistive device, thirteen participants (23.6%) walked with a
cane, seven patients (12.7%) walked with a hemi-walker frame, four participants (7.3%)
walked with a walker frame, and three participants (5.5%) required an assistive device and
one-person supervision while walking. The majority of the participants were right-handed
(51 patients, 92.7%), and 4 participants (7.3%) were left-handed (Table 1).

Furthermore, there is a brief analysis of the total score of the outcome measures in
Table 2.
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Table 1. Demographic and physical characteristics of the study population.

Variable Mean (SD) or N (%)

Age 62.3 (11.3)

Gender
Male 50 (90.9%)

Female 5 (9.1%)

Hemiparetic side
Right 26 (47.3%)
Left 29 (52.7%)

Type of stroke
Ischemic 53 (96.4%)

Hemorrhagic 2 (3.6%)

Stroke stages
Subacute (early/late) 26 (47.3)

Chronic 29 (52.7%)

Diagnosis
Basal ganglia stroke 15 (27.3%)

Corona radiata stroke 9 (16.4%)
Internal capsule stroke 3 (5.5%)
Corpus callosum stroke 1 (1.8%)

Thalamic stroke 5 (9.1%)
Pontine stroke 8 (14.5%)

Medullary stroke 1 (1.8%)
MCA stroke 7 (12.7%)
PCA stroke 5 (9.1%)
ACA stroke 1 (1.8%)

Dominant hand
Right hand 51 (92.7%)
Left hand 4 (7.3%)

MCA = middle cerebral artery, PCA = posterior cerebral artery, ACA = anterior cerebral artery.

Table 2. Scores of the outcome measures (n = 55).

Variable Median (Range) or N (%)

BBS a 50 (19–56)

TUG b 18 (9–146)

FAC c

0 0 (0%)
1 8 (14.5%)
2 7 (12.7%)
3 4 (7.3%)
4 13 (23.6%)
5 23 (41.8%)

SSQOL-Ar d 3.3 (1.3–4.9)
EnSQ e 2 (1–5)
FaSQ f 3 (1–5)
LaSQ g 4.6 (1–5)
MoSQ h 2.3 (1–5)
MSQ i 4.2 (1–5)
PeSQ j 3 (1–5)
SCSQ k 3.2 (1–5)
SoSQ l 2 (1–5)
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Table 2. Cont.

Variable Median (Range) or N (%)

ThSQ m 4 (1–5)
ULFSQ n 3 (1–5)

ViSQ o 4.7 (1–5)
WoSQ p 1 (1–5)

a = Berg Balance Scale, b = Timed Up And Go, c = Functional Ambulation Categories, d = Stroke-Specific Quality
of Life Scale, e = Energy, f = Family, g = Language, h = Mobility, i = Mood, j = Personality, k = Self-care, l = Social
activity, m = Thinking, n = Upper limb function o = Vision, p = Work.

In total, 55 participants performed the PSFS-Ar test–retest, with an average period of
5 days and a range of 4–12 days between the first and second sessions. Two participants
exceeded the limit for the number of days between the test and retest (8 and 12 days); they
reported 0 and 2 in GROC, respectively, so they were deemed qualified to be included in
the test–retest analysis. However, two participants rated the change in their health status as
3 and 4 based on the GROC, which disqualified them from being included in the test–retest
analysis. Therefore, 53 patients reported no change in their health condition in the study
and were included in the test–retest analysis. The PSFS-Ar showed excellent test–retest
reliability, with ICC2,1 = 0.96, p < 0.001 (Tables 3 and 4).

Table 3. PSFS-Ar and GROC results.

Variable n * = 55 n ** = 53

PSFS a

DBT12 b median (range) 5 (4–12), 5 (4–12)
AT1 c median (range) 3.8 (0.4–7.4) 3.6 (0.4–7.4)
AT2 d median (range) 3.4 (0.4–8) 3.4 (0.4–8)

GROC e median (range) 0 (−2–4) 0 (−2–2)
a = Patient-Specific Functional Scale, b = days between time 1 and time 2 of PSFS, c = average of time 1 of PSFS,
d = average of time 2 of PSFS, e = Global Rating of Change, * = total number of patients, ** = two patients scored 3
and 4 in the GROC were excluded from test–retest.

Table 4. Test–retest data, measurement error (n = 53).

Mean (SD) Mean Difference
(95%CI) ICC2,1

a (95%CI) SEM b MDC95
c

Test 3.5 (±1.8) −0.1
(−0.21–0.05)

0.96 1

(0.94–0.98)
p < 0.001

0.37 2 1.03 3

Retest 3.6 (±1.8)
a = Intraclass correlation coefficient (two-way random model for agreement), b = standard error of mea-
surement, c = minimal detectable change with 95% confidence, 1 = ICC2,1 showed excellent test–retest,
2 = SEM = 1.84 ×

√
(1 − ICC2,1), 3 = MDC95 = SEM × 1.96 ×

√
2.

The MDC95 for the PSFS-Ar was 1.03 (Table 4). The PSFS-Ar (T1) scores were used to
explore the floor and ceiling effect. No participants (0%) reached a score of zero, the lowest
score, and no participants (0%) scored 10, the highest score. Hence, no floor and ceiling
effect of the PSFS-Ar was observed in this study.

Data from fifty-five patients qualified for the construct validity analysis. Although
their data are continuous, the BBS and TUG data in this study violated the assumptions
of parametric statistics. Therefore, the PSFS-Ar showed a significant positive moderate
correlation with the BBS (r = 0.45, p < 0.001) (Figure 2) and a significant moderate negative
correlation with the TUG (r = −0.39, p = 0.004) (Figure 3) (Table 5).
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Table 5. Correlation between PSFS-Ar and other outcome measures. (n = 55).

Variable R p

BBS a,* 0.45 p < 0.001
TUG b,* −0.39 p = 0.004
FAC c,* 0.47 p < 0.001

SSQOL-Ar d

Mobility domain * 0.49 p < 0.001
Mood domain * 0.16 p = 0.2

Self-care domain * 0.5 p < 0.001
Upper limb function domin * 0.43 p = 0.001

a = Berg Balance Scale, b = Timed Up and Go, c = Functional Ambulation Categories, d = Stroke-Specific Quality
of Life, * = Spearman.
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The FAC and SSQOL-Ar are considered ordinal data. Therefore, the relationship
between the PSFS-Ar and these outcome measures was assessed using the Spearman
coefficient. There was a significant positive moderate correlation with the FAC scale
(r = 0.47, p < 0.001) (Figure 4).
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Additionally, for the domains in the SSQOL-Ar, there was a significant positive mod-
erate correlation with the mobility domain in the SSQOL-Ar (r = 0.49, p < 0.001), a weak
correlation with the mood domain in the SSQOL-Ar (r = 0.16, p = 0.2), a significant posi-
tive moderate correlation with the self-care domain in SSQOL-Ar (r = 0.5, p < 0.001), and
a significant moderate positive correlation with the upper limb function domain in the
SSQOL-Ar (r = 0.43, p < 0.001) (Table 5). All the pre-defined hypotheses were met (100%),
which supports the construct validity of the PSFS-Ar for individuals with stroke.

4. Discussion

The goal of this study was to assess the measurement properties of the PSFS-Ar for
Arabic-speaking patients with stroke. Fifty-five participants with stroke completed all
outcome measures, with an average age of 62.3 ± 11.3 years.

No patients in the hyper-acute and acute stages met the inclusion criteria in this
study since the data were collected in an outpatient setting where most patients are in the
subacute (early/late) stages. The PSFS can be more suitable for patients with stroke in
the subacute (early/late) and chronic stages than the hyper-acute and acute stages since
patients in the latter stages may not yet be aware of their functional limitations [43,44].
In other words, patients with stroke in the hyper-acute and acute stages may not face
the hardship of ADLs till they reach the subacute and chronic stages, where they tend
to be more independent in their daily activities and can build a better familiarity with
their limitations on daily activities. Jorgensen et al. [45] summarized that severity at
the onset of stroke plays an important part in functional recovery. Therefore, mild or
moderate strokes have a potential recovery within three months, while recovery from
more severe strokes takes a longer time [45]. Hankey et al. [46] reported that functional
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independence improves in the first 6 months after stroke, and it may reach 18 months in
some patients, keeping in mind that recovery highly depends on the severity of the stroke.
Hurford et al. [47] reported that cognitive impairments are expected in the first month of a
stroke incident. However, they decrease within three months. Given the busy schedule of
the team at the NGHA neuro-rehabilitation outpatient clinic, the regular practice does not
require applying standardized cognitive scales unless the patient clearly shows the need for
special cognitive screening based on simple and structured questions regarding orientation,
attention, communication, and memory. Based on these cognitive questions, all patients
who participated in this study did not require special cognitive screening. Therefore, they
were cognitively intact. The cognitive questions used in this study are found in different
standardized measures of cognition, such as the MMSE and MOCA [48,49]. Additionally,
these cognitive questions are part of the mental status screening of the clinical neurologic
examination [50]. Heldmann et al. [47] reported that the PSFS is a valid, reliable, sensitive,
and feasible instrument to evaluate functional limitation and progression in elderly patients
with or without cognitive impairments [19]. The findings in this study were based on
individuals with mild to moderate cognitive impairments. They cannot be generalized to
individuals with severe cognitive impairments based on the Mini-Mental State Examination
(MMSE) [19]. Heldmann et al. [19] reported that their findings were the same for intact
and cognitively impaired individuals and there was a similar average time to complete
the PSFS in both groups [19]. While Heldmann et al. [47] evaluated the applicability of the
Patient-Specific Functional Scale (PSFS) in elderly patients with mild to moderate cognitive
impairments, their study did not specifically focus on cases of agnosia or apraxia resulting
from cortical damage. Diagnosing agnosia or apraxia involves assessing specific deficits in
sensory perception or motor planning, which may require specialized assessments beyond
the scope of the PSFS. Additionally, their study acknowledges that the findings cannot
be generalized to individuals with severe cognitive impairments as determined using
the Mini-Mental State Examination (MMSE). While the PSFS showed comparable results
between cognitively intact individuals and those with impairments, the manuscript does
not address the scoring issues related to agnosia or apraxia. Further research is needed to
explore the use of the PSFS in evaluating functional limitation and progression, specifically
in individuals affected by agnosia or apraxia.

Test–retest reliability refers to the consistency of measurement data when repeated over
time [51]. The ICC2,1 (two-way random model for agreement) was used to explore the test–
retest reliability for the PSFS-Ar. An ICC2,1 score less than 0.5 indicates poor reliability, a
score of 0.5 to 0.75 represents moderate reliability, a score of 0.75 to 0.9 means good reliability,
and a score greater than 0.90 reflects excellent reliability [38]. The duration between the
test and the retest was set to four to seven days to avoid recalling the prior answer and to
assume the participant’s health status did not change between the two visits. The ICC2,1 in
this study was 0.96, which supports the hypothesis that the PSFS-Ar has high test–retest
reliability in the stroke population. Alnahdi et al. [17] translated the PSFS into the Arabic
language. They reported very good test–retest reliability of the PSFS-Ar (ICC2,1 = 0.86) in
individuals with lower extremity musculoskeletal disorders. Additionally, Stratford et al.
reported high reliability (ICC2,1 = 0.97) of the PSFS in participants with mechanical lower
back pain [13]. Moreover, the PSFS showed adequate test–retest reliability (ICC2,1 = 0.76) in
individuals with different conditions, including neurological and musculoskeletal, among
elderly patients with or without cognitive impairments [19]. Additionally, the finding of
test–retest reliability of the PSFS was sufficient in the systematic review, which reported
that the ICC2,1 value in all conditions was greater than 0.70 [16].

The COSMIN study defined the measurement error as “the systematic and random
error of a patient’s score that is not attributed to true changes in the construct to be
measured” [51]. The SEM provides insight into the consistency of the repeated responses of
an individual over time [52]. Therefore, the amount of error in a measure can be determined
using the SEM [52]. The MDC is the smallest change in a measure that is not attributed
to random variance [53]. Based on the ICC2,1, the SEM and MDC95 were 0.37 and 1.03,
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respectively. Therefore, in order to describe a change in a patient functional status as a
true change, the PSFS-Ar score is supposed to change by at least 1.03 points. The SEM and
MDC90 of the PSFS-Ar have been reported to be 0.64 and 1.49, respectively, in patients with
lower extremity musculoskeletal disorders [17]. The SEM of the PSFS for 31 participants
in a study on community-dwelling older adults was 1, and the MDC95 was 2.8.78. The
SEM and MDC90 for the PSFS in acutely hospitalized patients with different conditions,
including neurological and musculoskeletal with and without cognitive impairments were
0.78 and 1.82, respectively [19]. In a systematic review of 57 studies, Pathak et al. [16]
reported that the SEM of the PSFS was mostly less than 1, and the MDC values were 1.5 to
3. Moreover, there was no floor and ceiling effect observed in this study, which matches
the findings of Alnahdi et al. [2], who reported no floor and ceiling effects for the PSFS-Ar.
Similarly, Heldmann et al. [19] demonstrated no floor and ceiling effects.

Construct validity is assessed by testing the hypotheses of direct correlations (negative,
positive, or no correlation) between the results of a substantial tool and another outcome
measure consistently [54]. For acceptable construct validity, it should include a sample size
of at least 50 individuals, and at least 75% of the hypotheses must be satisfied. For stan-
dard linear relationship methods, a value near ±1 reflects a significant positive/negative
relationship, while a value close to zero indicates no relationship [38,40]. A correlation
coefficient that is less than 0.3 indicates a weak relationship. If it is between 0.31 and 0.5,
the relationship is moderate, and if it is higher than 0.5, it is strong [38,40]. The BBS, FAC,
and SSQOL-Ar (mobility, self-care, and upper limb function) showed a positive moderate
correlation with the PSFS-Ar, as stated in the construct validity pre-defined hypotheses. The
TUG demonstrated a negative moderate correlation with the PSFS-Ar, which supports the
pre-defined hypotheses of the construct validity. Additionally, there was a weak correlation
between the SSQOL-Ar (mood) and PSFS-Ar among the pre-defined hypotheses. The
pre-defined hypotheses in the study were satisfied by a percentage of 100%, supporting the
construct validity of the PSFS-Ar in an individual with stroke. Alnahdi et al. [17] examined
the construct validity of the PSFS-Ar for lower extremity musculoskeletal disorders by
testing eight pre-defined hypotheses. They reported six satisfied hypotheses out of the
eight pre-defined hypotheses (83.3%), which established the construct validity [2]. The
two dissatisfied hypotheses were related to pain, which does not measure the same con-
struct as the PSFS-Ar [52]. In another study, the construct validity of the PSFS for upper
extremity musculoskeletal disorders showed a moderate correlation when compared with
the Upper Extremity Functional Index (UEFI) and Numeric Pain Rating Scale (NPRS) [55].
Pathak et al., reported uncertainty regarding the construct validity of the PSFS that can
result from different definitions of construct validity and the level of stringency of the
hypotheses tested [16]. This uncertainty was also attributed to the possibility that the
reported limited activities in the PSFS are highly specific and mostly affect individuals.
Therefore, they reflect low scores of the PSFS, which may alter the correlation with other
outcome measures with fixed items [16]. According to a study on the use of the PSFS in
patients with ABI, 92% of patients were able to complete the scale and describe the daily
activities they could not perform, with the exception of 8% who were unable to express
themselves because of severe cognitive or language impairments [21]. Bohannon et al. [20]
reported that PSFS was feasible for adult patients with Parkinson’s disease since these
individuals could express their disability, including any special activities.

Limitations and Futures Studies

Patient-specific measurements have the benefit of identifying the most important
concerns of each patient. They are more likely to emphasize only the areas that are
important to the patients. The lack of standardization of the items in the PSFS might hinder
cross-patient comparability. Nonetheless, the PSFS provides unique and individualized
assessment for each patient. Although none of the participants in this study showed
cognitive impairments based on simple and structured cognitive questions, the lack of
standardized cognition measure is one of the limitations. Among the limitations was the
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fact that most of the participants in this study were male, which limits the generalizability
of the result to male individuals with stroke. Future studies should collect more female data
for the generalizability of the PSFS-Ar in female patients with stroke. In addition, future
studies should explore the responsiveness and minimal clinically important difference for
the PSFS-Ar in patients with stroke. While this study emphasizes the benefits of patient-
specific measurements and the usefulness of the PSFS-Ar in detecting specific difficulties
in functional activities among stroke patients, it does not explicitly address the specific
statistical processing methods used or the choice between absolute or relative values. The
selection of statistical approaches should consider the research objectives, the nature of the
data, and the specific characteristics of the patient population being studied. Both absolute
and relative values have their own strengths and limitations, and the appropriate approach
should be carefully considered based on the specific context and research goals.

5. Conclusions

To the best of our knowledge, this is the first study that assessed PSFS-Ar psychometric
properties in the stroke population. The results of the present study showed that the PSFS-
Ar has excellent test–retest reliability, acceptable measurement error, and no floor and
ceiling effect. We established the construct validity for male individuals with stroke.
This study showed that the PSFS-Ar is a self-reported outcome measure that helps to
detect specific difficulties with functional activities in patients with stroke. It is easy and
understandable for patients to express and report their functional limitations. It might
be helpful to pinpoint and rate the disabilities and motivate the patients to reach their
own goals.

Author Contributions: Conceptualization, M.A.A., M.A.K., F.A., M.O.A.-H., A.H.A. and R.S.R.;
methodology, M.A.A., M.A.K., F.A., M.O.A.-H., A.H.A. and R.S.R.; formal analysis, M.A.A., M.A.K.,
F.A., M.O.A.-H., A.H.A. and R.S.R.; investigation, M.A.A., M.A.K., F.A., M.O.A.-H., A.H.A. and
R.S.R.; resources, M.A.A.; data curation, M.A.A., M.A.K., F.A., M.O.A.-H., A.H.A. and R.S.R.;
writing—original draft preparation, M.A.A., M.A.K., F.A. and R.S.R.; writing—review and edit-
ing, M.A.A., M.A.K., F.A., M.O.A.-H., A.H.A. and R.S.R.; supervision, M.A.A. and R.S.R.; funding
acquisition, R.S.R. All authors have read and agreed to the published version of the manuscript.

Funding: The Deanship of Scientific Research at King Khalid University funded this work through a
large group research project under grant number: RGP. 2/58/44.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Review Board (or Ethics Committee) of King Saud
University (REC 23-245-63 and 23-03-2021) for studies involving humans.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data are available from the first author (MAA). The data will be
provided on request.

Acknowledgments: The authors extend their appreciation to the Deanship of Scientific Research at
King Khalid University for funding this work through a large group research project under grant
number: RGP 2/58/44.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Wood, T.; Nance, E. Disease-directed engineering for physiology-driven treatment interventions in neurological disorders. APL

Bioeng. 2019, 3, 040901. [CrossRef]
2. Wang, H.; Naghavi, M.; Allen, C.; Barber, R.; Bhutta, Z.; Carter, A. A systematic analysis for the Global Burden of Disease Study

2015. Lancet 2016, 388, 1459–1544. [CrossRef]
3. Taylor, J.A.; Ivry, R.B. Cerebellar and prefrontal cortex contributions to adaptation, strategies, and reinforcement learning. Prog.

Brain Res. 2014, 210, 217–253.
4. Asirvatham, A.R.; Marwan, M.Z. Stroke in Saudi Arabia: A review of the recent literature. Pan Afr. Med. J. 2014, 17, 14.

https://doi.org/10.1063/1.5117299
https://doi.org/10.1016/S0140-6736(16)31012-1


Healthcare 2023, 11, 1642 13 of 14

5. Feigin, V.L.; Roth, G.A.; Naghavi, M.; Parmar, P.; Krishnamurthi, R.; Chugh, S.; Mensah, G.A.; Norrving, B.; Shiue, I.; Ng, M.
Global burden of stroke and risk factors in 188 countries, during 1990–2013: A systematic analysis for the Global Burden of
Disease Study 2013. Lancet Neurol. 2016, 15, 913–924. [CrossRef]

6. Benjamin, E.J.; Muntner, P.; Alonso, A.; Bittencourt, M.S.; Callaway, C.W.; Carson, A.P.; Chamberlain, A.M.; Chang, A.R.; Cheng,
S.; Das, S.R. Heart disease and stroke statistics—2019 update: A report from the American Heart Association. Circulation 2019,
139, e56–e528. [CrossRef] [PubMed]

7. Winstein, C.J.; Stein, J.; Arena, R.; Bates, B.; Cherney, L.R.; Cramer, S.C.; Deruyter, F.; Eng, J.J.; Fisher, B.; Harvey, R.L. Guidelines for
adult stroke rehabilitation and recovery: A guideline for healthcare professionals from the American Heart Association/American
Stroke Association. Stroke 2016, 47, e98–e169. [CrossRef] [PubMed]

8. Veerbeek, J.M.; van Wegen, E.; van Peppen, R.; van der Wees, P.J.; Hendriks, E.; Rietberg, M.; Kwakkel, G. What is the evidence
for physical therapy poststroke? A systematic review and meta-analysis. PLoS ONE 2014, 9, e87987. [CrossRef] [PubMed]

9. Moore, J.L.; Potter, K.; Blankshain, K.; Kaplan, S.L.; O’Dwyer, L.C.; Sullivan, J.E. A core set of outcome measures for adults with
neurologic conditions undergoing rehabilitation: A clinical practice guideline. J. Neurol. Phys. Ther. 2018, 42, 174. [CrossRef]

10. Kyte, D.; Calvert, M.; Van der Wees, P.; Ten Hove, R.; Tolan, S.; Hill, J. An introduction to patient-reported outcome measures
(PROMs) in physiotherapy. Physiotherapy 2015, 101, 119–125. [CrossRef] [PubMed]

11. Reeves, M.; Lisabeth, L.; Williams, L.; Katzan, I.; Kapral, M.; Deutsch, A.; Prvu-Bettger, J. Patient-reported outcome measures
(PROMs) for acute stroke: Rationale, methods and future directions. Stroke 2018, 49, 1549–1556. [CrossRef] [PubMed]

12. Frank, L.; Basch, E.; Selby, J.V.; Institute, P.-C.O.R. The PCORI perspective on patient-centered outcomes research. Jama 2014, 312,
1513–1514. [CrossRef]

13. Stratford, P.; Gill, C.; Westaway, M.; Binkley, J. Assessing disability and change on individual patients: A report of a patient
specific measure. Physiother. Can. 1995, 47, 258–263. [CrossRef]

14. Angelozzi, M.; Madama, M.; Corsica, C.; Calvisi, V.; Properzi, G.; McCaw, S.T.; Cacchio, A. Rate of force development as an
adjunctive outcome measure for return-to-sport decisions after anterior cruciate ligament reconstruction. J. Orthop. Sport. Phys.
Ther. 2012, 42, 772–780. [CrossRef] [PubMed]

15. Mann, M.; Musabyemariya, I.; Harding, L.; Braxley, B. Using patient-reported outcome measures to promote patient-centered
practice: Building capacity among pediatric physiotherapists in Rwanda. Glob. Health: Sci. Pract. 2020, 8, 596–605. [CrossRef]

16. Pathak, A.; Wilson, R.; Sharma, S.; Pryymachenko, Y.; Ribeiro, D.C.; Chua, J.; Abbott, J.H. Measurement Properties of the
Patient-Specific Functional Scale and Its Current Uses: An Updated Systematic Review of 57 Studies Using COSMIN Guidelines.
J. Orthop. Sport. Phys. Ther. 2022, 52, 262–275. [CrossRef]

17. Alnahdi, A.H.; Murtada, B.A.; Zawawi, A.T.; Omar, M.T.; Alsobayel, H.I. Cross-cultural adaptation and measurement properties
of the Arabic version of the Patient-Specific Functional Scale in patients with lower extremity musculoskeletal disorders. Disabil.
Rehabil. 2022, 44, 4104–4110. [CrossRef]

18. Horn, K.K.; Jennings, S.; Richardson, G.; Van Vliet, D.; Hefford, C.; Abbott, J.H. The patient-specific functional scale: Psychometrics,
clinimetrics, and application as a clinical outcome measure. J. Orthop. Sport. Phys. Ther. 2012, 42, 30–42. [CrossRef]

19. Heldmann, P.; Hummel, S.; Bauknecht, L.; Bauer, J.M.; Werner, C. Construct Validity, Test-Retest Reliability, Sensitivity to Change,
and Feasibility of the Patient-Specific Functional Scale in Acutely Hospitalized Older Patients With and Without Cognitive
Impairment. J. Geriatr. Phys. Ther. 2022, 45, 134–144. [CrossRef]

20. Bohannon, R.W.; Nair, P.; Green, M. Feasibility and informativeness of the Patient-Specific Functional Scale with patients with
Parkinson’s disease. Physiother. Theory Pract. 2019, 36, 1241–1244. [CrossRef]

21. Evensen, J.; Soberg, H.L.; Sveen, U.; Hestad, K.A.; Bronken, B.A. The Applicability of the Patient-Specific Functional Scale (PSFS)
in Rehabilitation for Patients with Acquired Brain Injury (ABI)–A Cohort Study. J. Multidiscip. Healthc. 2020, 13, 1121–1132.
[CrossRef]

22. Berg, K.; Wood-Dauphine, S.; Williams, J.; Gayton, D. Measuring balance in the elderly: Preliminary development of an instrument.
Physiother. Can. 1989, 41, 304–311. [CrossRef]

23. Berg, K.; SL, W.-D.; Williams, J.I.; Maki, B. Measuring balance in the elderly: Validation of an instrument. Can. J. Public Health
1992, 83, S7–S11. [PubMed]

24. Reynolds, C.R. Neuropsychological assessment and the habilitation of learning: Considerations in the search for the aptitude x
treatment interaction. Sch. Psychol. Rev. 1981, 10, 343–349. [CrossRef]

25. Duncan, P.W.; Bode, R.K.; Lai, S.M.; Perera, S.; Glycine Antagonist in Neuroprotection Americans Investigators. Rasch analysis of
a new stroke-specific outcome scale: The Stroke Impact Scale. Arch. Phys. Med. Rehabil. 2003, 84, 950–963. [CrossRef] [PubMed]

26. Hiengkaew, V.; Jitaree, K.; Chaiyawat, P. Minimal detectable changes of the Berg Balance Scale, Fugl-Meyer Assessment Scale,
Timed “Up & Go” Test, gait speeds, and 2-minute walk test in individuals with chronic stroke with different degrees of ankle
plantarflexor tone. Arch. Phys. Med. Rehabil. 2012, 93, 1201–1208.

27. Bohannon, R.W. Reference values for the timed up and go test: A descriptive meta-analysis. J. Geriatr. Phys. Ther. 2006, 29, 64–68.
[CrossRef]

28. Aluko, B.T. Building urban local governance fiscal autonomy through property taxation financing option. Int. J. Strateg. Prop.
Manag. 2005, 9, 201–214. [CrossRef]

29. Flansbjer, U.-B.; Holmbäck, A.M.; Downham, D.; Patten, C.; Lexell, J. Reliability of gait performance tests in men and women
with hemiparesis after stroke. J. Rehabil. Med. 2005, 37, 75–82.

https://doi.org/10.1016/S1474-4422(16)30073-4
https://doi.org/10.1161/CIR.0000000000000659
https://www.ncbi.nlm.nih.gov/pubmed/30700139
https://doi.org/10.1161/STR.0000000000000098
https://www.ncbi.nlm.nih.gov/pubmed/27145936
https://doi.org/10.1371/journal.pone.0087987
https://www.ncbi.nlm.nih.gov/pubmed/24505342
https://doi.org/10.1097/NPT.0000000000000229
https://doi.org/10.1016/j.physio.2014.11.003
https://www.ncbi.nlm.nih.gov/pubmed/25620440
https://doi.org/10.1161/STROKEAHA.117.018912
https://www.ncbi.nlm.nih.gov/pubmed/29789396
https://doi.org/10.1001/jama.2014.11100
https://doi.org/10.3138/ptc.47.4.258
https://doi.org/10.2519/jospt.2012.3780
https://www.ncbi.nlm.nih.gov/pubmed/22814219
https://doi.org/10.9745/GHSP-D-19-00408
https://doi.org/10.2519/jospt.2022.10727
https://doi.org/10.1080/09638288.2021.1880651
https://doi.org/10.2519/jospt.2012.3727
https://doi.org/10.1519/JPT.0000000000000303
https://doi.org/10.1080/09593985.2019.1571134
https://doi.org/10.2147/JMDH.S259151
https://doi.org/10.3138/ptc.41.6.304
https://www.ncbi.nlm.nih.gov/pubmed/1468055
https://doi.org/10.1080/02796015.1981.12084914
https://doi.org/10.1016/S0003-9993(03)00035-2
https://www.ncbi.nlm.nih.gov/pubmed/12881816
https://doi.org/10.1519/00139143-200608000-00004
https://doi.org/10.3846/1648715X.2005.9637537


Healthcare 2023, 11, 1642 14 of 14

30. Roosink, M.; Renzenbrink, G.J.; Buitenweg, J.R.; Van Dongen, R.T.; Geurts, A.C.; IJzerman, M.J. Persistent shoulder pain in the
first 6 months after stroke: Results of a prospective cohort study. Arch. Phys. Med. Rehabil. 2011, 92, 1139–1145. [CrossRef]

31. Holden, M.K.; Gill, K.M.; Magliozzi, M.R. Gait assessment for neurologically impaired patients: Standards for outcome assessment.
Phys. Ther. 1986, 66, 1530–1539. [CrossRef] [PubMed]

32. Mehrholz, J.; Wagner, K.; Rutte, K.; Meiβner, D.; Pohl, M. Predictive validity and responsiveness of the functional ambulation
category in hemiparetic patients after stroke. Arch. Phys. Med. Rehabil. 2007, 88, 1314–1319. [CrossRef] [PubMed]

33. Sallam, S.A.; Al-Khamis, F.A.; Muaidi, Q.I.; Abdulla, F.A. Translation and validation of the stroke specific quality of life scale into
Arabic. NeuroRehabilitation 2019, 44, 283–293. [CrossRef]

34. Morris, G.L.; Mueller, W.M. Long-term treatment with vagus nerve stimulation in patients with refractory epilepsy. Neurology
1999, 53, 1731. [CrossRef] [PubMed]

35. Kamper, S.J.; Maher, C.G.; Mackay, G. Global rating of change scales: A review of strengths and weaknesses and considerations
for design. J. Man. Manip. Ther. 2009, 17, 163–170. [CrossRef] [PubMed]

36. Jaeschke, R.; Singer, J.; Guyatt, G.H. Measurement of health status: Ascertaining the minimal clinically important difference.
Control. Clin. Trials 1989, 10, 407–415. [CrossRef] [PubMed]

37. Donders, A.R.T.; Van Der Heijden, G.J.; Stijnen, T.; Moons, K.G. A gentle introduction to imputation of missing values. J. Clin.
Epidemiol. 2006, 59, 1087–1091. [CrossRef] [PubMed]

38. Koo, T.K.; Li, M.Y. A guideline of selecting and reporting intraclass correlation coefficients for reliability research. J. Chiropr. Med.
2016, 15, 155–163. [CrossRef]

39. McHorney, C.A.; Tarlov, A.R. Individual-patient monitoring in clinical practice: Are available health status surveys adequate?
Qual. Life Res. 1995, 4, 293–307. [CrossRef]

40. Khamis, H. Measures of association: How to choose? J. Diagn. Med. Sonogr. 2008, 24, 155–162. [CrossRef]
41. Cohen, J. Statistical power analysis. Curr. Dir. Psychol. Sci. 1992, 1, 98–101. [CrossRef]
42. Allali, G.; Launay, C.P.; Blumen, H.M.; Callisaya, M.L.; De Cock, A.-M.; Kressig, R.W.; Srikanth, V.; Steinmetz, J.-P.; Verghese, J.;

Beauchet, O. Falls, cognitive impairment, and gait performance: Results from the GOOD initiative. J. Am. Med. Dir. Assoc. 2017,
18, 335–340. [CrossRef] [PubMed]

43. Phan, H.T.; Blizzard, C.L.; Reeves, M.J.; Thrift, A.G.; Cadilhac, D.A.; Sturm, J.; Heeley, E.; Otahal, P.; Rothwell, P.; Anderson, C.S.
Sex differences in long-term quality of life among survivors after stroke in the INSTRUCT. Stroke 2019, 50, 2299–2306. [CrossRef]

44. Tsao, C.W.; Aday, A.W.; Almarzooq, Z.I.; Alonso, A.; Beaton, A.Z.; Bittencourt, M.S.; Boehme, A.K.; Buxton, A.E.; Carson,
A.P.; Commodore-Mensah, Y. Heart disease and stroke statistics—2022 update: A report from the American Heart Association.
Circulation 2022, 145, e153–e639. [CrossRef]

45. Jørgensen, H.S.; Nakayama, H.; Raaschou, H.O.; Olsen, T.S. Stroke: Neurologic and functional recovery the Copenhagen Stroke
Study. Phys. Med. Rehabil. Clin. North Am. 1999, 10, 887–906. [CrossRef]

46. Hankey, G.; Spiesser, J.; Hakimi, Z.; Bego, G.; Carita, P.; Gabriel, S. Rate, degree, and predictors of recovery from disability
following ischemic stroke. Neurology 2007, 68, 1583–1587. [CrossRef] [PubMed]

47. Hurford, R.; Charidimou, A.; Fox, Z.; Cipolotti, L.; Werring, D.J. Domain-specific trends in cognitive impairment after acute
ischaemic stroke. J. Neurol. 2013, 260, 237–241. [CrossRef]

48. Nasreddine, Z.S.; Phillips, N.A.; Bédirian, V.; Charbonneau, S.; Whitehead, V.; Collin, I.; Cummings, J.L.; Chertkow, H. The
Montreal Cognitive Assessment, MoCA: A brief screening tool for mild cognitive impairment. J. Am. Geriatr. Soc. 2005, 53,
695–699. [CrossRef]

49. Folstein, M.F.; Folstein, S.E.; McHugh, P.R. “Mini-mental state”: A practical method for grading the cognitive state of patients for
the clinician. J. Psychiatr. Res. 1975, 12, 189–198. [CrossRef]

50. Blumenfeld, H. Neuroanatomy through Clinical Cases; Oxford University Press: Oxford, UK, 2002.
51. Mokkink, L.B.; Terwee, C.B.; Patrick, D.L.; Alonso, J.; Stratford, P.W.; Knol, D.L.; Bouter, L.M.; de Vet, H.C. The COSMIN

study reached international consensus on taxonomy, terminology, and definitions of measurement properties for health-related
patient-reported outcomes. J. Clin. Epidemiol. 2010, 63, 737–745. [CrossRef]

52. Beattie, P. Measurement of health outcomes in the clinical setting: Applications to physiotherapy. Physiother. Theory Pract. 2001,
17, 173–185. [CrossRef]

53. Haley, S.M.; Fragala-Pinkham, M.A. Interpreting change scores of tests and measures used in physical therapy. Phys. Ther. 2006,
86, 735–743. [CrossRef]

54. Schultz-Larsen, K.; Lomholt, R.K.; Kreiner, S. Mini-Mental Status Examination: A short form of MMSE was as accurate as the
original MMSE in predicting dementia. J. Clin. Epidemiol. 2007, 60, 260–267. [CrossRef] [PubMed]

55. Nazari, G.; Bobos, P.; Lu, Z.; Reischl, S.; MacDermid, J.C. Psychometric properties of Patient-Specific Functional Scale in patients
with upper extremity disorders. A systematic review. Disabil. Rehabil. 2022, 44, 2958–2967. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.apmr.2011.02.016
https://doi.org/10.1093/ptj/66.10.1530
https://www.ncbi.nlm.nih.gov/pubmed/3763704
https://doi.org/10.1016/j.apmr.2007.06.764
https://www.ncbi.nlm.nih.gov/pubmed/17908575
https://doi.org/10.3233/NRE-182552
https://doi.org/10.1212/WNL.53.8.1731
https://www.ncbi.nlm.nih.gov/pubmed/10563620
https://doi.org/10.1179/jmt.2009.17.3.163
https://www.ncbi.nlm.nih.gov/pubmed/20046623
https://doi.org/10.1016/0197-2456(89)90005-6
https://www.ncbi.nlm.nih.gov/pubmed/2691207
https://doi.org/10.1016/j.jclinepi.2006.01.014
https://www.ncbi.nlm.nih.gov/pubmed/16980149
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1007/BF01593882
https://doi.org/10.1177/8756479308317006
https://doi.org/10.1111/1467-8721.ep10768783
https://doi.org/10.1016/j.jamda.2016.10.008
https://www.ncbi.nlm.nih.gov/pubmed/27914848
https://doi.org/10.1161/STROKEAHA.118.024437
https://doi.org/10.1161/CIR.0000000000001052
https://doi.org/10.1016/S1047-9651(18)30169-4
https://doi.org/10.1212/01.wnl.0000260967.77422.97
https://www.ncbi.nlm.nih.gov/pubmed/17485645
https://doi.org/10.1007/s00415-012-6625-0
https://doi.org/10.1111/j.1532-5415.2005.53221.x
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1016/j.jclinepi.2010.02.006
https://doi.org/10.1080/095939801317077632
https://doi.org/10.1093/ptj/86.5.735
https://doi.org/10.1016/j.jclinepi.2006.06.008
https://www.ncbi.nlm.nih.gov/pubmed/17292020
https://doi.org/10.1080/09638288.2020.1851784
https://www.ncbi.nlm.nih.gov/pubmed/33290102

	Introduction 
	Materials and Methods 
	Study Design 
	Setting and Participants 
	Procedure 
	The Patient-Specific Functional Scale (PSFS) 
	The Berg Balance Scale (BBS) 
	The Timed Up and Go (TUG) Test 
	The Functional Ambulation Categories 
	The Stroke-Specific Quality of Life Scale 
	The Global Rating of Change Scale 

	Statistical Analyses 

	Results 
	Discussion 
	Conclusions 
	References

