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Abstract

Introduction. The Disability Rating Scale (DRS) is a short, efficient, rapid instrument for monitoring general functional recov-
ery from moderate to severe traumatic brain injury (TBI). The 8-item DRS is a published and validated assessment instrument
but has not yet been adapted to native Arabic-speaking caregivers of patients with TBI. This study aimed to translate, cross-
culturally adapt, and test the reliability of the Arabic version of the DRS.

Methods. Cross-cultural adaptation and translation were performed according to the recommended guidelines: translation,
back-translation, expert review, and pretesting. Reliability was assessed via a test-retest procedure at 2-week intervals using
the Kappa coefficient among 42 caregivers of patients with TBI.

Results. The agreement among the raters was excellent, varying from 0.88 to 1. Translating the DRS into Arabic was easy based
on the translators’ information. The test-retest reliability was excellent (interclass correlation coefficient = 0.99 with a 95% CI 0.998
to 0.999 [F(41) = 1100.7, p < 0.001]. The Cronbach’s alpha for the internal consistency of the DRS was 0.917. There was good
agreement (convergent validity) between the DRS scores with the Short Form 36 Health Survey Questionnaire [rs(42) = 0.895,
p =0.001].

Conclusions. The Arabic version of the DRS can be used among Arabic-speaking caregivers of patients with TBI. The Arabic
translated version of the DRS can be used among caregivers of patients with TBI telephonically by expert professional. The
translated questionnaire was easy to comprehend among caregivers of patients with TBI, with excellent test re-test reliability and

good convergent validity.
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Introduction

Traumatic brain injury (TBI) is a physical injury to the brain
tissue that results in temporary or permanent impairment of
brain function. TBI remains the leading cause of morbidity and
mortality among all age groups worldwide [1]. The most com-
mon causes of TBI are falls, violence, and vehicle accidents [2].
It is estimated that 69 million (95% Cl 64—74 million) individu-
als experience TBI annually worldwide [3], particularly in Arab
countries [4]. The rate of incidence of TBI in Saudi Arabia has
been estimated to be 116 per 100,000 people [5]. Patients
treated for TBI incur an average annual cost of 77,657 Saudi
Riyal [6]. Despite this, there is a paucity of data on the epide-
miology, social characteristics, and factors influencing TBI
rehabilitation outcomes.

The National Institute of Neurological Disorders and Stroke
(NINDS) recommended four scales/surveys to assess global
outcomes (domains) in adults with TBI. These four scales/

surveys are the Glasgow outcome scale/Extended, Short
Form-12 Health Survey (SF-12), Short Form-36 Medical Out-
come (SF-36), and Disability Rating Scale (DRS). The global
outcome domain measures the overall impact of TBI on func-
tional status, independence, and role participation. The Glas-
gow Outcome Scale Extended is an eight-item scale used
primarily by researchers in clinical trials. The outcome is eval-
uated through a structured interview with the patient alone
or together with a caretaker. Moreover, there are scales that
are self-reported by patients or caregivers to determine the
progress and treatment efficacy [7]. In Arabic-speaking coun-
tries, the use of English-validated scales is limited due to the
language barrier. There is an increasing demand for cross-
culturally adapted and validated tools in Arabic-speaking
countries for research purposes and for clinicians [8]. A review
conducted in 2012 reported that cross culturally adapted and
validated tools such as health related quality of life measures
are scarce in Arabic countries [9].
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The DRS is an 8-item outcome measure that was devel-
oped to evaluate functional disability in patients with mod-
erate-to-severe TBI [10-12]. The questionnaire was used to
monitor the patient’s recovery from being in a coma to return-
ing to the community [13]. It measures recovery in terms of
three constructs: impairment, disability, and handicap. Impair-
ment is assessed through three items: eye-opening, commu-
nication ability, and motor response. Disability is evaluated via
the ability to perform feeding, toileting, and personal hygiene.
Handicap is evaluated by assessing the individual’s functional
ability. The lowest score is 0, which represents no disability.
The highest score is 29 and represents an extreme vegeta-
tive state. The advantage of this scale is that it can be self-
administered or evaluated through an interview with the par-
ticipant or caregivers by telephone. During the COVID-19
pandemic, this scale could have been given over the phone
as part of telerehabilitation [14]. It is short and easy to use,
making it a popular rating scale among clinicians for assess-
ing the outcome of TBI. The average time required to com-
plete the questionnaire was approximately 10 min [15]. Many
newly developed scales have been validated through the DRS,
such as the Coma Recovery Scale [16], the Mayo Portland
Adaptability Inventory [17], the Supervision Rating Scale [18],
and the Community Integration Questionnaire [19]. The Dis-
ability Rating Scale (DRS) is a commonly preferred scale
among clinicians to evaluate functional recovery among pa-
tients with TBI from the hospital to the community. However,
its usage in Arabic-speaking countries is limited because of
the lack of availability of a cross-culturally adapted and vali-
dated Arabic version of the DRS.

Translation and cultural adaptation are essential to vali-
date its consistency with the original version and to address
linguistic barriers in non-English-speaking nations. This study
aimed to translate and adapt the English version of the DRS
into Arabic and determine its psychometric properties (reli-
ability, internal consistency, convergent validity) with Arabic-
speaking caregivers of patients with TBI.

Subjects and methods
Study design and settings

A cross-sectional approach was used in the present study.
The study was reviewed by the Institutional Review Board of
Majmaah University and approved on 28-02-2021, with ap-
proval no. MUREC-Feb. 28/COM-2021124-3. The study was
conducted in accordance with the principles of the Declara-
tion of Helsinki and in accordance with the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE)
guidelines. The retrospective medical records in King Khalid
Hospital for 2010-2021 were searched in March 2021. A total
of 204 traumatic brain injury cases at King Khalid Hospital,
Riyadh, Saudi Arabia were identified from the medical re-
cords at the King Khalid Hospital. The invitation to participate
was sent through email and a direct telephone invitation to
204 caregivers and patients. Out of 204, 104 responded
(50.9% response rate) (Figure 1). Out of 104, 59 caregivers met
the inclusion criteria. Consent forms, questionnaires and a de-
tailed description of each item of the questionnaire (Appendix)
were sent through email to 59 caregivers of patients with TBI.
A telephone interview was scheduled with the caregivers of
the patients with TBI as per their convenience. Non-respond-
ents were given three consecutive reminders (1-week interval)
until all communication was stopped. There were 42 complete
responses from caregivers of patients with TBI.

Retrospective medical records
for 2010-2021 at King Khalid
Hospital (n = 204)

| Responded (n = 104, 50.9%) |

Did not met Met the inclusion criteria
the inclusion criteria (n=59)

' !

Non-native Arabic-speaking

caregivers (n = 45) Non-respondents (n = 17)

!

Analysed (n = 42)

Figure 1. Flowchart of the sample population, respondents,
inclusion, and analysis

Participants

Forty-two native Arabic speakers who were involved in
caring for patients with TBI were invited to participate in the
study. The caregivers and patients who agreed and consented
to participate were requested to answer questions from the
DRS-Ar and SF-36 via telephone. A brief introduction about
the DRS-Ar was provided to the caregivers by the first author
of this study, who has more than 10 years of experience with
TBI. A telephone interview was conducted based on the rec-
ommended guidelines from previous research [15]. A detailed
description of each item of the DRS was provided to each
participant through email. Caregivers were advised to read
the documents before the commencement of the telephone
interview (Appendix). All patients were diagnosed by neuro-
logical physicians based on clinical and radiological findings.
The inclusion criteria were as follows: native Arabic-speak-
ing caregivers who were actively involved in taking care of the
day-to-day activity of patients with TBI. The caregivers were
required to read, write, and comprehend a simple dialect and
vocabulary of Arabic that was easily understood by all Arabic
speakers, regardless of the country. The exclusion criteria were
patients with clinical or radiological findings suggestive of
spinal cord injury, patients with neurological disease before
TBI or lesions not due to TBI, and patients with orthopaedic
deformities, such as arthritis of joints, fractures, or disloca-
tions of joints. The general characteristics of the participants
are presented in Table 1.

Translation of questionnaire

Cross-cultural adaptation was carried out in two stages,
as per the standard procedures [20]: translation and cross-
cultural adaptation, and assessment of the psychometric
properties. The first stage was conducted following published
recommendations for cross-cultural adaptation of the ques-
tionnaire [20]. The second stage involved testing the relia-
bility and validity of the translated questionnaire. The steps
followed to perform the cross-cultural translation and relia-
bility testing were (1) forward translation, (2) synthesis, (3)
backward translation, (4) expert committee evaluation, (5)
pretesting, and (6) psychometric evaluation (Figure 2).

(1) Forward translation: The adaptation began with a for-
ward translation by two bilingual independent translators who
were proficient in English and were native Arabic speakers.
The first translator was a clinical physiotherapist who was
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Table 1. Sociodemographic characteristics of participants

Stage 1: Forward translation

BMI — body mass index, DRS — Disability Rating Scale,
SF-36 — Short Form Survey 36-item, NA — not applicable

. . Patient
Variables Caregivers with TBI Step 1: Translation of English version of DRS into Arabic DRS.
Version 1: Bilingual clinical physiotherapist.
Version 2: Bilingual academic physiotherapist.
Sex
Step 2: First author reviews translation and summarises the
Male [n (%)] 25 (59.5) 33 (78.6) difference between the two versions of Arabic translated DRS.
Female [n (%)] 17 (40.5) 9(21.4) Step 3: Discussion between the first author and two translators
about the synthesised version of the questionnaire.
Age (years) (mean + SD) 30.7£6.7 | 36.1 £13.0
BMI (kg/mz) (mean + SD) NA 255+53 Stage 2: Backward translation
Year of head inj Step 4: Backward version of the synthesised version was
ear of head Injury obtained from the different bilingual clinical and academic
physiotherapists.
2010-2013 [n (%)] NA 6(14.2)
Step 5: Second author reviews translation and summarises
2014-2016 [n (%)] NA 10 (23.8) the difference between the two backward versions of English
version of DRS.
2017-2020 [n (%)] NA 26 (61.9)
Cause of injury S.tage 3: Expert group evall.fation ' '
First and second authors mediated the discussion about the all 2 forward translated,
. . one forward Arabic synthesised version, two backward English translated versions,
Road traffic accident [n (%)] NA 31(73.8) one backward synthesised English version between translators and panel of experts and
. creating a final Arabic version of DRS.
Sports injury [n (%)] NA 4(9.5)
Fall [ (%)] NA 5(11.9) G
Stage 4: Comprehensibility and syntax equivalence to Saudi Arabic language
Assault [n (%)] NA 2(4.8) Item-by-item discussion and independent completion of Arabic version of DRS with
caretakers of patients with traumatic brain injury.
Type of injury
Concussion [n (%)] NA 1(2.4) G
B [ o, Stage 5: Bilingual testing
Diffused axonal injury [ (%]] NA 5(11.9) Testing of Arabic and original versions of DRS on bilingual caretakers of patients with TBI
Epidural hematoma [n (%)] NA 4 (9.5)
Figure 2. Translation and pilot testing of the Arabic version
Subdural hematoma [n (%)] NA 10 (23.8) of Disability Rating Scale
Intracerebral hematoma [n (%)] NA 9 (21.4) ) ) )
aware of the concept and purpose of the questionnaire, while
Intraventricular hematoma [n (%)] NA 7 (16.7) the second translator was an academic staff member teach-
hnoid h . NA 14 ing computer science who had no knowledge of the question-
Subarachnoid hematoma [n (%)] 6(14.3) naire. Two Arabic-translated versions of the DRS were ob-
Education level of caregivers tained from the translators (T1 and T2). .
(2) Synthesis: The first author, acting as a recording ob-
Primary [n (%)] 4(9.5) NA server, summarised the results of the two versions (T1 and T2)
s q » 20 (47.6 NA of the DRS. Discrepancies were discussed and resolved
econdary [n (%)] (47.6) through mutual consensus with the translators. Finally, a con-
Bachelor [n (%)] 18 (42.9) NA solidated Arabic version Of the DRS (T12) was generatgd.
(3) Backward translation: T12 was back-translated into
DRS level of disability English by two native English translators (a professor at the
Department of Epidemiology and a professor at the Medical
1 0,
Mild [n (%)] NA 14 Laboratory Technology) who were also proficient in the Ar-
Moderate [n (%)] NA 4(9.5) abic language. Both translators were blinded to the original
version of the questionnaire and were unaware of the ques-
Moderately severe [n (%)] NA 9(21.4) tionnaire’s purpose and concept. The two back-translated
English versions (BT1, BT2) were combined into one docu-
0,
Severe [ (%)] NA 9(@1.4) ment by the second author of this paper, who acted as a re-
Extreme severe [n (%)] NA 8(19.0) cording observer, and any discrepancies were resolved through
consensus between both translators (BT12).
Vegetative [n (%)] NA 2(4.8) (4) Review by an expert committee: The expert commit-
. tee comprised ten members who had knowledge and exper-
E I 9 NA 21.4 o ) . .
xtremely vegetative [n (%)) 9(@1.4) tise in the field of study of the questionnaire. The expert com-
SF-36 scores (mean + SD) NA 212+97 mittee consisted of one head trauma specialist, one general
physician, two senior clinical therapists, one language pro-
DRS baseline scores (mean + SD) NA 16.2+£8.2 fessional, and all five authors of this study. Each expert com-

mittee member reviewed and compared all versions of the
questionnaire (T1, T2, T12, BT1, BT2, and BT12) to develop
a pre-final version. Expert committee members used item-
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objective congruence (IOC) ratings to independently evaluate
each item on the scale. A score of +1 indicates clear, 0 indi-
cates slightly unclear, and -1 indicates unclear. The final IOC
score was obtained by dividing the total score from each
expert by the number of experts. Any item below 0.5, was
modified and re-evaluated until the item reached a minimum
of 0.5.

The committee members also analysed the semantic,
idiomatic, experiential, and conceptual equivalence of the
Arabic version of the DRS to the original DRS. When a non-
equivalent item was discovered, the committee reviewed it
before a decision was made, and the final version of the in-
strument was tailored to Arabic culture.

(5) Pretesting: The third author conducted face-to-face
interviews [21] with 30 native Arabic speakers who were cur-
rently involved in taking care of patients with TBI. The par-
ticipants could read, write, and understand the Saudi Arabic
language. The participants were permitted to indicate whether
there was anything on the questionnaire that was unclear to
them, and these were then reviewed by the expert panel to
arrive at the final version. The outcome of this process is the
final Arabic DRS (Appendix). The translation followed the most
common Arabic dialect used in Saudi Arabia. Therefore, coun-
tries having a similar Arabic dialect will find the translated
version of the questionnaire easy to comprehend in countries
such as Bahrain, Kuwait, Iraq, Oman, Qatar, and the United
Arab Emirates [22]. However, countries such as Chad, Algeria,
Comoros, Eritrea, Djibouti, Egypt, Palestine, Lebanon, Jordan,
Mauritania, Morocco, Somalia, Sudan, Syria, Tanzania, and
Tunisia may find the translation difficult to comprehend [22].

Psychometric testing of the Arabic DRS

The Arabic DRS was evaluated for internal consistency,
test-retest reliability, and convergent validity among caregiv-
ers of patients recruited prospectively at the Department of
Physiotherapy at King Khalid Hospital from March 2021 to
August 2021.

Reliability testing of the questionnaire: test-retest relia-
bility was assessed with a recommended time gap of 3 weeks
between the first and second evaluations [23]. Convergent
validity was evaluated by correlating the questionnaire scores
with the Arabic RAND 36-ltem Health Survey.

Statistical analysis

The Statistical Package for the Social Sciences (SPSS)
version 20 was used to analyse the data (SPSS 20, IBM, Ar-
monk, NY, USA). Based on sample size calculations, a sam-
ple size of 42 subjects was required to perform this analysis
with an alpha of 0.5 and a power of 80%. The characteris-
tics and observations of the quantitative and qualitative vari-
ables were summed using the mean, standard deviation (SD),
and frequencies or relative frequencies. The normality of the
scores from the different instruments was examined using
the one-sample Kolmogorov—Smirnov test. The internal ac-
curacy, test-retest reliability, and convergent validity of the
two scales used in the analysis were examined. We were able
to determine the internal consistency of the Arabic DRS using
Cronbach’s alpha index, with values between 0.70 and 0.90
considered satisfactory [24]. For test-retest reliability, inter-
class correlation coefficients (ICCs) and 95% confidence in-
tervals (Cls) were determined. ICCs below 0.40 were con-
sidered low, those in the range of 0.4-0.70 were considered
moderate, those in the range of 0.70-0.90 were considered
significant, and values above 0.9 were considered excep-

tional [24]. The degree of correlation between the Arabic DRS
and the SF 36-item subscales at baseline was determined
using Spearman’s rho correlation. We looked at ceiling and
floor results by measuring the number of participants who
scored the highest or lowest possible score for each of the
42 responses. Upper and lower bound results were verified
if more than 15% of all respondents received the lowest or
highest potential score [24]. The significance level was set
atp <0.05.

Results
Translation

The Arabic version of the DRS (DRS-Ar; Appendix) was
produced after following a standard protocol for cross-cul-
tural adaptation of the questionnaire [20]. Pretesting and rec-
ommendations from the expert committee confirmed the face
validity of the DRS-Ar.

Internal consistency

Cronbach’s alpha was (o = 0.917) for the DRS-Ar, which
indicates that the test in the Arabic language had excellent
reliability. The item-to-total correlations ranged from 0.625 to
0.858, with the highest correlation between Item 5 (toileting;
cognitive ability) and ltem 6 (grooming) (0.935, p < 0.001) and
the lowest correlation between Item 1 (eye-opening) and Item
8 (employability) (0.375, p < 0.005). The item-total statistics
showed that the removal of any item from the questionnaire
would lead to a insignificant change in Cronbach’s alpha.
The deletion of item 3 (motor response) would improve the
Cronbach’s alpha to 0.925 and deletion of item 7 (level of
functioning) would decrease Cronbach’s alpha to 0.895.

The Cronbach’s alpha for the three-factor structure of
the DRS-Ar was 0.830. The inter-item correlation was highest
between disability (factor 2) and handicap (factor 3) (0.853,
p < 0.001) and lowest between impairment (factor 1) and
handicap (factor 3) (0.739, p < 0.001). The results of the in-
ternal consistency assessments for the DRS-Ar are reported
in Table 2.

Test-retest reliability

The test-retest reliability was assessed among caregivers
of patients with TBI. The questionnaire was initially introduced
and repeated after 2 weeks. The 2-week interval was chosen
to avoid memorisation of answers and because it was as-
sumed that a 2-week interval may not lead to clinically signifi-
cant improvement among TBI patients. The mean + SD of the
DRS-Ar-1(test) and DRS-Ar-2 (retest) were 16.45 + 8.05
and 16.29 + 8.200, respectively. A Kolmogorov-Smirnov test
indicates that the DRS-Ar-1(test) and DRS-Ar-2 (re-test)
follow a normal distribution, D (42) = 0.119, p = 0.146 and
D (42) =0.119, p = 0.150, respectively. The average ICC was
0.999 with a 95% confidence interval from 0.998 to 0.999
(F (41) =1100.7, p < 0.001).

The test-retest reliability between the factor structure of
the DSR-Ar1 and DSR-Ar-2 was assessed for impairment,
disability, and handicap. For impairment, the average ICC
was 0.999, with a 95% confidence interval (Cl) from 0.998 to
1.00 (F (41) = 3040.8, p < 0.001). For disability, the average
ICC was 0.995, with a 95% confidence interval from 0.991
t0 0.997 (F (41) =217.8, p < 0.001). For handicap, the average
ICC was 0.998, with a 95% confidence interval from 0.997
t0 0.999 (F (41) = 594.9, p < 0.001).

57



58

A. Algahtani et al.

Arabic version Disability Rating Scale

Physiother Quart 2024, 32(2)

Table 2. Internal Consistency of Arabic Version of Disability Rating Scale (DRS) (N = 42)

Item-total statistics
ltems in DRS scale mean scale variance corrected item-total Cronbach’s alpha
if item deleted if item deleted correlation if item deleted
Eye opening 15.74 52.44 0.752 0.905
Communication 15.19 46.74 0.745 0.906
Motor response 14.19 39.96 0.751 0.925
Feeding 14.38 52.24 0.858 0.900
Toileting 14.40 52.34 0.835 0.901
Grooming 14.33 53.05 0.852 0.901
Level of functioning 12.98 48.70 0.851 0.895
Employability 13.95 56.68 0.625 0.915
Table 3. Spearman correlations matrix between factor structures of DRS-Ar and SF-36
()]
(o)) =
c 4=
5 e 2 3
B D= S 3 g
Scale Factor structure = S T o B = 2
[9) > o = c < = [ S
E £ 8 E 28 = 5 S
g 3 2 2 | £2 | 3 c s 5
o £
E a £ T 36 ) & 5 &
total impairment
DRS-Ar | total disability 0.771**
total handicap 0.797* 0.864**
physical functioning | —-0.456** | —0.645"* | —-0.643**
limitation due to 0092 | -0273 | -0.273 | 0.354*
physical health
I|m|ta_t|on due to ND ND ND ND ND
emotional problem
SF-36 | social functioning -0.815** | -0.792** | —0.783** | 0.430** | 0.164
pain -0.773* | -0.697** | -0.737** 0.371* 0.24 0.824**
emotional well-being | -0.705** | —-0.569** | —0.706™* 0.275 0.129 0.751* 0.680**
energy/fatigue —0.773** | -0.794* | -0.825** 0.454** 0.221 0.753** 0.756™* 0.782**
general health —0.547* | -0.624** | -0.753** 0.462** 0.254 0.648** 0.668** 0.643** 0.736**

DRS-Ar — Disability Rating Scale (Arabic version), SF-36 — Short Health Survey (36 items)
* correlation is significant at the 0.05 level (2-tailed) and because both values equal zero

** correlation is significant at the 0.01 level (2-tailed)

Convergent validity

The Arabic Short Form 36 Health Survey Questionnaire
(SF-36) is a scale used to evaluate health-related quality of
life. The instrument was used to evaluate perceived health
change among patients with TBI [25]. The scale was cross-
culturally validated and tested in a native Saudi population
[26]. The instrument has eight subscales to measure a per-
son’s physical and mental fitness. The physical dimension
(PCS) includes physical functionality, functioning in physical
tasks, physical discomfort, and general well-being, which may
be compared to a similar construct assessed by the DRS. The
mental aspect (MCS) consists of the following elements:
vitality, social functioning, emotional state, and mental well-

being, which can be compared to the disability construct of
the DRS. The scores of this scale range from 0 to 100 (higher
scores indicate better health status).

The total DSR-Ar score was compared to the SF-36 scores
to determine the correlation with Spearman’s rank-order cor-
relation. There was a strong negative correlation between
these scores that was statistically significant (r (42) = —-0.895,
p =0.001).

The three-factor structure of the DRS-Ar was compared
to the eight-factor structures of the SF-36. There was a weak,
negative correlation between SF-36 item 2 (limitation due to
physical health) and DRS-Ar item 1 (impairment; r, (42) =
—-0.092, p =0.564), item 2 (disability; r, (42) =—0.273, p = 0.080),
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and item 3 (handicap; r, (42) =-0.273, p = 0.080). However, all
other correlations between the factor structures of the two
scales were statistically significant (Table 3).

Discussion

The DRS-Ar questionnaire measures caregivers’ perspec-
tives regarding the health and well-being of patients with TBI.
Most of the questionnaires are developed in the English lan-
guage, and their widespread use is limited due to language
barriers and cultural differences. The present study was con-
ducted to translate and adapt an Arabic version of the DRS
among caregivers of the Arabic-speaking TBI population.
Many research studies have highlighted the scarcity of volun-
teers participating in clinical trials, partly because of language
barriers [27, 28]. The cross-cultural adaptation of question-
naires into Arabic will not only increase participation but can
also be utilised to recruit participants in neighbouring Middle
Eastern Arabic-speaking countries, such as Bahrain, Kuwait,
Irag, Oman, Qatar, and the United Arab Emirates.

Our study reported excellent internal consistency between
the eight items and the three-factor structure (disability, im-
pairment, and handicap) of the DRS-Ar. Similarly, the DRS was
recently cross-culturally adapted into a Persian-language
version and tested with 191 patients with TBI. The Persian
version of the DRS reported excellent internal consistency
(Cronbach’s alpha 0.96-0.97) at admission and discharge,
respectively. It was also reported to be strongly correlated
with the GCS and the Functional Independence Measure [29].
These results signify that the 8-item DRS questionnaire, when
translated using standard guidelines into other foreign lan-
guages, will retain the homogeneity among the items and
measure the intended construct adequately.

A study reported that the three-factor structures of the
DRS accounted for 82.1%, 58.4%, and 14.8% of the variance
due to impairment, disability, and handicap among patients
with TBI, respectively. The authors also reported that each
factor may act as a clinical tool to predict recovery after TBI
[30]. However, in our study, we could not conduct a factor
analysis due to small sample size. The reliability (test-retest)
of the DRS-Ar showed a very slight deviation between the two
ratings from the caregivers separated by two weeks. The slight
variation between the test-retest scoring could be due to par-
ticipants being approached twice within a short span of time,
consequently resulting in scoring casually during re-testing.
Similarly, a study was conducted to evaluate the test-retest
reliability of the DRS and the Levels of Cognitive Functioning
Scale among 40 patients with TBI [11]. The study reported
that the DRS was sensitive to changes in patients with TBI
[11]. A study reported a positive correlation between caregiv-
ers’ DRS ratings (n = 45) and assessment by healthcare pro-
fessionals at admission (r = 0.95) and discharge (r = 0.93) [31].

Participation in the study was voluntary. The caregivers
of patients with TBI were requested to fill out the two ques-
tionnaires online. This type of participation was more appro-
priate than a structured interview due to the COVID-19 pan-
demic. However, there was a moderate response rate (50.9%)
from the eligible participants and a 100% retest response.
These results infer that the translated version of the question-
naire was relatively simple, short and easy to comprehend by
caregivers of patients with TBI. It is important to emphasise
that the majority of the caregivers of patients with TBI had
a high level of education (42.9% had a complete college-level
education). Therefore, it would be intriguing to conduct tel-
ephone interviews or video conferencing among caregivers

with a minimal level of education (able to read and write the
Arabic language).

The convergent validity of the DRS scale was evaluated
by comparing the SF-36 scores. There was strong agreement
between the scores obtained from the DRS-Ar and those ob-
tained from the SF-36. Similarly, a study reported a moderate-
to-good correlation between scores on the DRS scale and
abnormal evoked potential among patients with TBI [16].
There was a strong correlation (0.815) between scores on
the impairment construct of the DRS with the social function-
ing construct of the SF-36, similarly to the handicap construct
of the DRS with the energy/fatigue construct of the SF-36.
This implies that the social functioning and energy/fatigue are
severely affected with increasing severity in impairment and
handicap, respectively. The results are supported by a sys-
tematic review that reports decline in social functioning with
increasing impairment due to TBI [32]. Another study con-
ducted among 223 community-dwelling individuals with mild
to severe TBI reported that fatigue is severe and prevalent
among individuals with TBI and significantly impacted well-
being and quality of life [33].

A previous study suggested that the DRS may be used
to predict outcomes in cases of severe TBI after 6 months
[34]. The predictive validity of the DRS was established by
a study reporting an association between a higher score on
the DRS at the time of admission and a poor prognosis in
terms of return to work and length of hospital stay [12]. The
DRS scale was reported to be more sensitive in terms of over-
all improvement in patients with TBI than the Glasgow Out-
come Scale [35], the Rancho Level of Cognitive Functioning
Scale [11], and the Functional Independence Measure [36].

Limitations

The health status of the TBI patients was obtained from
their caregivers, which may not truly represent their actual
health status. Participation was limited because of the
COVID-19 pandemic. The factorial structure analysis of the
instrument by confirmatory factor analysis and a principal
components analysis could not be performed due to the small
sample size.

Future studies

We recommend that future studies include more sam-
ples to evaluate other psychometric properties of the scale.

Conclusions

The study provides evidence supporting the use of the
Arabic version of the DSR-Ar to be used by expert profes-
sionals to obtain responses to the DRS in the Arabic language
from caregivers of patients with TBI. It is easy to comprehend
and uses the popular Arabic dialect. Furthermore, according
to our assessment, the Arabic edition of the DRS is sufficiently
reliable and valid.
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