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ABSTRACT

Objectives: To translate the spinal cord injury spasticity evaluation tool (SCI-SET) into Urdu
and evaluate its psychometric properties.

Methods: This cross-sectional study was conducted over ten months at General Hospital,
Lahore City, Pakistan, and Riphah Rehabilitation Centre in Lahore City. A sample of 175
participants with spinal cord injury (SCI) was selected through non-probability convenience
sampling. Participants were aged 1845 years, literate in Urdu, lived with SCI for at least six
months, and scored >24 on the mini-mental state examination (MMSE). Patients with cognitive
or neurological disorders were excluded. The SCI-SET was translated into Urdu (SCI-SETu)
following COSMIN guidelines. Data were collected using the SCI-SETu and the functional
independence measure (FIM). The analysis was performed using SPSS software, version 21.
Internal consistency (Cronbach’s o), test re-test reliability (intraclass correlation coefficient
[ICC], with 95% confidence interval [CI]), and construct validity (Pearson’s correlation with
FIM) were assessed.

Results: The SCI-SETu demonstrated excellent internal consistency with a Cronbach’s a
coefficient of 0.803 (95% CI, 0.759%, 0.842%). No floor or ceiling effects were observed.
Construct validity was supported by a strong positive Pearson correlation with the FIM
(r=0.788, P<0.01). The tool also showed good test re-test reliability, with an ICC of 0.801
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(95% CI, 0.739%, 0.85%) and a standard error of measurement (SEM) of 0.17.

Discussion: The Urdu version of SCI-SETu demonstrated strong validity, test re-test reliability,
and internal consistency, confirming it as a valuable tool for assessment in clinical and research
settings.
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e SCI is a serious condition with long-term physical and psychological consequences, including stiffness and lower

QoL.

e This study aimed to translate the SCI-SET into Urdu and evaluate its psychometric properties.

® The Urdu version of SCI-SETu demonstrated good internal consistency and test re-test reliability.

o The validity of SCI-SETu was supported by significant correlations with FIM scores.

Plain Language Summary

Following spinal cord injury (SCI), spasticity is a prevalent issue that impairs quality of life (QoL) and daily tasks.
This study examined the validity and reliability of the SCI spasticity evaluation tool (SCI-SET) after its translation
into Urdu (SCI-SETu). In our study, which included 175 SCI patients who spoke Urdu, we discovered that the Urdu
version is reliable and valid for measuring spasticity. This tool will help medical professionals better comprehend and

treat spasticity in patients with SCI who speak Urdu.

Introduction

pinal cord injury (SCI) is a severe neuro-
logical condition that leads to physical de-
pendence, morbidity, psychological stress,
and significant financial burden [1]. Over
the past 30 years, global prevalence has
increased from 236 to 1298 cases per million, with an
estimated 250000 to 500000 new cases annually [2, 3].

SCI progresses through two main stages: Primary and
secondary injury. The primary injury occurs immedi-
ately following abrupt, serious spinal trauma and is fre-
quently accompanied by fractures and displacements of
the vertebrae. The main damage includes axonal net-
work disruption, spinal joint rupture and neural stromal
loss [4, 5]. The length of spinal cord entrapment and the
degree of initial damage determine the severity of SCI
[6]. Despite clinical manifestations suggesting complete
functional loss, some axons may remain connected, indi-
cating an incomplete injury [7]. Secondary injury begins
with the primary injury and results in additional bio-
chemical and biomechanical secondary injury to spinal
tissues. This can cause neuronal excitotoxicity, leading
to nucleic acid, protein, and phospholipid damage and
consequent neurotoxicity [8].

A serious and complex medical illness, SCI affects 40
million people globally each year, with 2.1 to 130.7 mil-
lion cases occurring in underdeveloped nations [9]. SCI
places one of the biggest burdens on society, frequently
resulting in severe impairment, reduced quality of life

(QoL), and considerable emotional, financial, and social
impacts on patients and their families [10]. In addition to
major long-term medical consequences like exhaustion,
discomfort, stiffness, and pressure sores, SCI can result
in paralysis and sensory loss [11]. Males are two to five
times more likely to experience it [12].

SCI often results in hip joint subluxation, lower leg pa-
ralysis, and autonomic dysreflexia (AD), which affects
48-60% of cases above the thoracic 6™ vertebral level
(T6), causing sudden high blood pressure. Understanding
the SCI’s pathophysiology and recovery mechanisms is
crucial for developing effective treatments [13]. Normal
spinal cord function involves interactions among vari-
ous cell types, which are disrupted post-injury, leading
to impaired recovery [2].

After SCI, QoL is a crucial factor to consider. Accord-
ing to one source, spasticity contributes to a lower QoL.
It can also cause pain, insomnia, pressure ulcers, and
contractures [9, 14]. Numerous psychological aspects
have been demonstrated to be associated with the degree
of spasticity [15]. In addition, it may result in contrac-
tures, pressure ulcers, discomfort, and insomnia. Sev-
eral physical therapy methods are recommended for the
treatment of spasticity. These include heat, transcutane-
ous electric nerve stimulation, passive stretching, elec-
tromyography biofeedback, and other forms of exercise
[16]. However, the effectiveness of any or all of these
therapies is unknown [9]. From a therapeutic perspec-
tive, the knowledge that individuals with SCIs may have
longer life expectancies following their lesions but may
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also experience a greater number of secondary health
complications highlights the need to provide targeted
care for particular secondary health complications and
comorbidities [17].

In Pakistan, SCIs have not received significant atten-
tion in research. The nation’s 2005 northern earthquake
was the only occasion on which the subject was brought
up. Between 2011 and 2016, 1025 patients were admitted
to the hospital. Compared to the corresponding female
group, there were three times as many male patients.
Ninety percent of patients have paraplegia [18, 19].

In the world, more than 300 million people speak Urdu,
which is also Pakistan’s national language. However, the
spasticity evaluation tool (SET) is challenging for Ur-
du-speaking patients with SCI to understand. It aimed
to improve healthcare accessibility for Urdu-speaking
individuals with SCI, ensuring they can accurately com-
municate their symptoms and experiences to healthcare
professionals [20]. Ultimately, this study promises to
improve the overall management and outcomes of spas-
ticity in the Urdu-speaking SCI population. This study
aimed to enhance the standard of care provided to pa-
tients with SCI, aiding in the accurate diagnosis, treat-
ment, and monitoring of spasticity.

Materials and Methods

This cross-sectional study was conducted over ten
months at the General Hospital in Lahore City, Pakistan,
and the Riphah Rehabilitation Center. A pilot sample of
25 participants was used for testing the pre-final version
of the questionnaire and was analyzed separately; these
individuals were not included in the main reliability and
validity analyses. The sample size was 175 people, se-
lected using non-probability convenience sampling.
Participants were aged 18 to 45, could read and write
Urdu, suffered from SCI for at least six months, and
scored at least 24 on the Mini-Mental State Examination
(MMSE). Participants with cognitive, visual, auditory,
or other neurological conditions (multiple sclerosis or
Parkinson’s disease) were excluded. Data were collected
using the spasticity evaluation assessment (SCI -SET), a
35-question self-administered assessment that evaluates
the impact of spasticity on daily life [21], and the func-
tional independence measure (FIM), an 18-item ques-
tionnaire that assesses impairment levels and care bur-
den. The SCI-SET ratings ranged from -3 to +3, based on
patient recollections from the previous week. In contrast,
the FIM scores ranged from 1 (requiring total assistance)
to 7 (full independence), with scores provided by a mul-
tidisciplinary team or a single expert.
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Study participants were recruited through the rehabilita-
tion clinics in Lahore City and the General Hospital, Lahore
City. SCI-SETu was administered to patients with SCI who
met the inclusion criteria. A sample of 175 patients was giv-
en the SCI-SETu at baseline and after 7 days assess test re-
test reliability. Translation of the spasticity assessment tool
for individuals with spinal column lesions into the Urdu
version using the following steps as per Cosmin guidelines:

Stage 1: Initial translation

In the first phase, the instrument underwent two forward
translations from English to Urdu. Bilingual translators
with distinct backgroundscompleted the translations to
ensure accuracy. Translator #1, a medical professional
familiar with the questionnaire’s themes, and Translator
#2, who had no medical training, performed these trans-
lations. A schematic of the cross-cultural adaptation pro-
cess is presented in Figure 1.

Stage II: Synthesis of these translations

In the second stage, a third impartial person synthe-
sizes the two translations. The original questionnaire
combines versions from Translators #1 and #2 to create
a common translation (T12).

Stage III: Back translation

The third stage involves back-translating the question-
naire into the original language using the T-12 version.
This validation method ensures that the translated ver-
sion maintains the original information. Two addition-
al back translations (BT1 and BT2) by native English
speakers are conducted without revealing the scale’s
concepts to prevent bias.

Stage IV: Expert committee

The expert committee works collaboratively, comprising
methodologists, health professionals, linguists, and both
forward and back translators. In constant contact with the
questionnaire’s creators, the committee compiles all ver-
sions to create the pre-final questionnaire for field testing.
Any discrepancies are addressed through consensus.

Stage V: Test of pre-final version

This stage assesses the viability of the pre-final Urdu
version of the SCI-SETu. Twenty-five individuals in-
dependently complete the questionnaire and provide
feedback on each topic and their responses, ensuring the
modified version maintains equivalence in practical set-
tings.
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Figure 1. Schematic of the cross-cultural adaptation process performed according to COSMIN guidelines

Stage VI: Submission of documentation to devel-
opers for appraisal

In the final phase of the adaptation process, the com-
mittee submits reports and forms. The committee en-
sures adherence to proposed stages and verifies that the
reports accurately represent the adaptation process.

Pilot testing and adaptation

Subjects who met the inclusion criteria were included
in the study. Written informed consent was obtained
from all participants. After obtaining demographic data,
all participants were asked to fill out the SCI-SETu
questionnaire on the instructions, and it was scored on
completion.

The analysis was conducted using SPSS for Windows
software, version 21. Construct validity was determined
by assessing the correlation between the SCI-SETu and
FIM scores using Pearson’s correlation coefficients.
The strength of correlation was interpreted as follows:
Very high (0.90-1.00), strong (0.70-0.89), moderate
(0.50-0.69), or weak (<0.50). For test re-test reliability,
alongside the intra-class correlation coefficient (ICC),
the SEM was calculated using the Equation 1:

1. SEM=SD (1-ICC)

where SD is the standard deviation of the day 1 scores.

Internal consistency: Given the single assessment for
patients, internal consistency was evaluated to gauge
reliability. This was measured using Cronbach’s a coef-
ficient, with a satisfactory threshold set at 0.7 or higher.

Test, re-test reliability: Reliability across repeated as-
sessments were established using test re-test reliability.
The ICC with 95% confidence intervals (Cls) was uti-
lized for estimation. Internal consistency was also con-
firmed using Cronbach’s a.

Results
Sample description

The mean age of the participants was 40.23£5.522
years (min 28 and max 45 years). The gender distribu-
tion was 76(43.4%) males and 99(56.6%) females. The
etiology of SCI varies. Traffic accidents were the most
common cause, 72(41.1%), and violence was the second
most prevalent etiology, 53(30.3%). Falls contributed
to 35(20%), while sports-related incidents comprised
10(5.7%). The educational level of the study participants
was primary school education (1-8 grades) among 53
individuals (30.3%). Secondary school education (9-
12 grades) was the most common, with 74 individuals
(42.3%). Additionally, 48 individuals (27.4%) had un-
dergone technical and vocational training (Table 1).
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Table 1. Descriptive statistics among participants (n=175)

December 2025, Volume 23, Number 4

Demographics No. (%)
Male 76(43.4)
Gender

Female 99(56.6)
Primary school (1-8 grades) 53(30.3)
Educational level Secondary school (9-12) 74(42.3)
Technical and vocational training 48(27.4)
Traffic accidents 72(41.1)
Violence 53(30.3)

Etiology Falls 35(20)
Sports 10(5.7

Others 5(2.9)

Day 1 reading

The descriptive statistics for SCI-SETu, on day 1,
ranged from -1.86 to -0.17, with a mean of -1.22+0.39.
The FIM scores on day 1 ranged from 29 to 68, with a
mean of 45.26+8.42 (Table 2).

Day 2 reading

By day 7, the SCI-SETu scores ranged from -1.86 to
0.94, with a mean of -1.16+£0.52. On day 7, the FIM
scores ranged from 29 to 68, with an increased mean of
46.02+8.88 (Table 2).

Floor and ceiling effects

A floor or ceiling effect was considered present if
more than 15% of participants achieved the lowest or
highest possible score. Only one participant (0.6%) had
the lowest score (-1.86), and one (0.6%) had the highest
score (-0.17). No clustering of scores at the extremes

[ranian ehabilitation Mournal

was observed, confirming the absence of floor or ceil-
ing effects.

Construct validity

A strong positive correlation was found between the
SCI-SETu and the FIM (r=0.788, P<0.01).

Internal consistency

The overall Cronbach’s a for the SCI-SETu was 0.803
(95% CI, 0.759%, 0.842%). The corrected item-total
correlations ranged from 0.011 to 0.632. Cronbach’s o
if an item was deleted ranged from 0.779 to 0.823. All
P were <0.001 (Table 3).

Test re-test reliability

The overall test re-test reliability for the SCI-SETu to-
tal score was excellent, with an ICC of 0.801 (95% CI,
0.739%, 0.85%). The SEM was 0.17. Item-level ICCs
ranged from 0.459 to 0.976 (Table 4).

Table 2. Descriptive statistics of SCI-SETu and FIM among participants (n=175)

Variables MeantSD Min Max

SCI-SET tool at day 1 -1.22+0.39 -1.86 -0.17

SCI-SET at day 7 -1.160.52 -1.86 0.94
Functional independence measure at day 1 45.26+8.42 29 68
Functional independence measure at day 7 46.02+8.88 29 68

Mranian Fehabilitation Mournal

SCI-SETu: Spinal cord injury spasticity evaluation tool-Urdu; FIM: Functional independence measure.
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Table 3. Internal consistency of SCI-SETu among participants(n=175)

Item Corrected Item-total Correlation Cronbach’s a if Item Deleted P
1 0.538 0.792 <0.001
2 0.514 0.79 <0.001
3 0.011 0.804 <0.001
4 0.478 0.795 <0.001
5 0.523 0.793 <0.001
6 0.523 0.793 <0.001
7 0.21 0.801 <0.001
8 0.439 0.794 <0.001
9 0.471 0.792 <0.001
10 0.033 0.806 <0.001
11 0.544 0.791 <0.001
12 0.544 0.791 <0.001
13 0.013 0.805 <0.001
14 0.013 0.805 <0.001
15 0.063 0.803 <0.001
16 0.579 0.789 <0.001
17 0.527 0.789 <0.001
18 0.038 0.808 <0.001
19 0.036 0.804 <0.001
20 0.053 0.803 <0.001
21 0.093 0.823 <0.001
22 0.393 0.793 <0.001
23 0.193 0.801 <0.001
24 0.188 0.807 <0.001
25 0.135 0.805 <0.001
26 0.4 0.794 <0.001
27 0.541 0.785 <0.001
28 0.632 0.779 <0.001
29 0.632 0.779 <0.001
30 0.632 0.779 <0.001
31 0.043 0.803 <0.001
32 0.178 0.81 <0.001
33 0.178 0.81 <0.001
34 0.362 0.796 <0.001
35 0.191 0.802 <0.001
SCI-SET: Spinal cord injury spasticity evaluation tool.
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Table 4. Test re-test reliability of SCI-SETu among participants (n=175)

Item Cronbach’s a ICC 95% (Cl) P
1 0.971 0.944 0.925, 0.958 <0.001
2 0.892 0.801 0.74,0.849 <0.001
3 0.826 0.696 0.61,0.766 <0.001
4 0.961 0.924 0.899, 0.943 <0.001
5 0.956 0.92 0.894,0.94 <0.001
6 0.935 0.875 0.835, 0.907 <0.001
7 0.873 0.769 0.7,0.824 <0.001
8 0.965 0.931 0.908, 0.949 <0.001
9 0.95 0.902 0.869, 0.927 <0.001
10 0.97 0.94 0.92, 0.955 <0.001
11 0.897 0.808 0.747, 0.855 <0.001
12 0.836 0.712 0.627,0.779 <0.001
13 0.766 0.612 0.506, 0.698 <0.001
14 0.706 0.534 0.415, 0.634 <0.001
15 0.904 0.824 0.77,0.866 <0.001
16 0.937 0.88 0.841, 0.909 <0.001
17 0.932 0.869 0.826, 0.902 <0.001
18 0.914 0.838 0.785, 0.878 <0.001
19 0.882 0.78 0.71, 0.835 <0.001
20 0.736 0.576 0.468, 0.668 <0.001
21 0.723 0.56 0.449, 0.654 <0.001
22 0.967 0.934 0.911, 0.951 <0.001
23 0.921 0.85 0.801, 0.887 <0.001
24 0.809 0.607 0.575, 0.746 <0.001
25 0.684 0.508 0.386, 0.612 <0.001
26 0.988 0.976 0.968, 0.982 <0.001
27 0.935 0.874 0.83, 0.906 <0.001
28 0.955 0.911 0.88,0.934 <0.001
29 0.956 0.912 0.881, 0.935 <0.001
30 0.947 0.895 0.858, 0.922 <0.001
31 0.937 0.876 0.833, 0.908 <0.001
32 0.636 0.459 0.333, 0.568 <0.001
33 0.963 0.927 0.902, 0.946 <0.001
34 0.9 0.815 0.757,0.86 <0.001
35 0.943 0.887 0.847,0.916 <0.001
SCI_SETu 0.803 0.801 0.739, 0.85 <0.001
SCI-SET: Spinal cord injury spasticity evaluation tool.
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Discussion

The translation and validation of assessment instru-
ments are critical for ensuring accurate and meaning-
ful measurements across diverse cultural and linguistic
settings. This study aimed to translate the SCI-SET into
Urdu (SCI-SETu) and assess its psychometric properties
among patients with SCI. The current study shows that
the SCI-SETu has strong concept validity, internal con-
sistency, and test re-test reliability, which is consistent
with previous studies conducted in Persian and Turkish
contexts.

The translation of the SCI-SET into Persian (SCI-
SETp) and validation process revealed strong psycho-
metric qualities, with a Cronbach’s a of 0.862 and an
ICC agreement for test re-test reliability of 0.84. These
indicators demonstrate high internal stability and con-
sistency over time. Our research found comparable re-
sults for the Urdu translation, with Cronbach’s a values
ranging from 0.779-0.823 and ICCs ranging from 0.459-
0.976. These findings indicate that the SCI-SETu is a
valid instrument for assessing spasticity in patients with
SCI, while retaining the original SCI-SET’s reliability
and validity [20].

With an intraclass correlation coefficient (ICC) of 0.8,
similar to the aforementioned studies, the cross-cultural
validity and reliability of the Turkish version of the SCI-
SET, known as the SCI-SETT, was confirmed as well.
The vitality scores in the 12 items of the short form
health survey (SF-36) and their significant relations to
the total and domain scores of the SCI-SETT confirmed
the SCI-SETT’s responsiveness in quantifying the im-
pact of spasticity on QoL. Similarly, our investigation
revealed a strong positive correlation (r=0.788, P<0.01)
between the SCI-SETu and the functional independence
measure (FIM), thereby improving its construct valid-
ity and applicability in evaluating the complex effects of
spasticity on day-to-day functioning in Urdu-speaking
patients with SCI [22].

With Cronbach’s a values of 0.862 and 0.8, respec-
tively, the Persian and Turkish versions of the SCI-SET
showed strong dependability regarding internal consis-
tency. Similar internal consistency was shown by the
SCI-SETu, whose Cronbach’s o values ranged from
0.636 to 0.988. Based on these findings, the Urdu ver-
sion of the tool retains the other adjustments made to
it and the original tool’s dependability, meaning that it
assesses the construct of spasticity impact consistently
across items [22].

Iranian [Zehabilitation Bournal

Test re-test reliability is a crucial component of any
assessment instrument since it ensures that it can con-
sistently measure the same construct at multiple periods
in time. The SCI-SETp had an ICC agreement of 0.84
and an ICC of 0.8. Our findings revealed that the SCI-
SETu had ICCs ranging from 0.459 to 0.976, indicating
high test re-test reliability. Besides, the absence of floor
and ceiling effects in the present investigation suggests
that the SCI-SETu is sensitive to mild to severe levels
of spasticity among patients with SCI, providing a tool
that enables the across-population assessment of patients
[21].

Our sample characteristics provided further insights
into the generalizability of our findings. The partici-
pants’ mean age was 40.23 years, and their gender distri-
bution was balanced. Although there are many different
causes of SCIs, the most frequent ones are related to traf-
fic accidents, violence, falls, and sports-related mishaps.
Although the participants’ educational backgrounds var-
ied, most had completed secondary school. This demo-
graphic information highlights how the SCI-SETu can
be used for various patients with SCI. With mean scores
barely changing over a week, the descriptive statistics
for the SCI-SETu scores demonstrated stability and reli-
ability. Further supporting the construct validity of FIM
is the substantial positive correlation (r=0.788, P<0.01)
found between it and the SCI-SETu. When individual
items were eliminated from the scale, Cronbach’s a co-
efficients indicated strong reliability, and the internal
consistency analysis revealed corrected item-collective
correlations ranging from 0.093 to 0.632 [21].

The psychometric properties of the SCI-SETu are
strong and similar to those of its Turkish and Persian
counterparts. This study adds to the increasing amount of
data demonstrating the SCI-SET’s cross-cultural effec-
tiveness and reliability in various linguistic and cultural
contexts. The SCI-SETu has been successfully validat-
ed, providing researchers and physicians a useful tool to
evaluate how spasticity affects the day-to-day activities
of SCI patients who speak Urdu. This improves patient
care, enables more focused therapies, and yields better
results for a previously underserved population using re-
liable, culturally sensitive assessment methods.

This study has several limitations. First, using a con-
venience sampling method may limit the generalizabil-
ity of the findings, as the participants may not be fully
representative of the broader Urdu-speaking SCI popu-
lation. Second, the validation relied on correlation with
the FIM, a functional measure. However, it lacked an ex-
ternal criterion measure specifically for spasticity sever-
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ity (e.g. clinician-rated Ashworth scale or Penn Spasm
frequency scale). This would strengthen the validity of
the argument. Third, the study was conducted in a single
urban center (Lahore City); therefore, the generalizabil-
ity of the SCI-SETu to other Urdu-speaking regions in
Pakistan or other countries should be established through
further multi-center research. Finally, the study did not
stratify participants based on their injury or spasticity
severity, which could have influenced the tool’s perfor-
mance.

Conclusion

The Urdu version of the SCI-SETu has been shown to
be a reliable tool for assessing spasticity in SCI patients.
It is highly validity, test re-test reliability, and internally
consistent, making it suitable for use in clinical and re-
search settings.

Ethical Considerations
Compliance with ethical guidelines

This study was approved by the Research and Ethi-
cal Review Committee of Riphah College of Rehab &
Allied Health Sciences, Lahore, Pakistan (Code: REC.
RCR&AHS.23.0270).

Funding

This research did not receive any grant from funding
agencies in the public, commercial, or non-profit sectors.

Authors' contributions

All authors contributed equally to the conception and
design of the study, data collection and analysis, inter-
pretation of the results, and drafting of the manuscript.
Each author approved the final version of the manuscript
for submission.

Conflict of interest
The authors declared no conflict of interest.
Acknowledgments

The authors express their gratitude to everyone who
helped with the research, including volunteers, team
members, and everyone else who contributed.

December 2025, Volume 23, Number 4

References

[1] Hu X, Xu W, Ren Y, Wang Z, He X, Huang R, et al. Spinal
cord injury: Molecular mechanisms and therapeutic inter-
ventions. Signal Transduction and Targeted Therapy. 20236;
8(1):245. [DOI:10.1038 / s41392-023-01477-6] [PMID]

[2] Sturm C, Gutenbrunner CM, Egen C, Geng V, Lemhofer
C, Kalke YB, et al. Which factors have an association to the
quality of life (QoL) of people with acquired spinal cord in-
jury (SCI)? A cross-sectional explorative observational study.
Spinal Cord. 2021; 59(8):925-932. [DOI:10.1038/s41393-021-
00663-z] [PMID]

[3] Wecht M, Krassioukov AV, Alexander M, Handrakis JP,
McKenna SL, Kennelly M, et al. International standards to
document autonomic function following SCI (ISAFSCI): Sec-
ond edition. Topics in Spinal Cord Injury Rehabilitation. 2021;
27(2):23-49. [DOI:10.46292/5¢i2702-23] [PMID]

[4] Bhagwani A, Chopra M, Kumar H. Spinal cord injury pro-
voked neuropathic pain and spasticity, and their GABaergic
connection. Neurospine. 2022; 19(3):646-68. [DOI:10.14245/
ns.2244368.184] [PMID]

[5] Stampas A, Hook M, Korupolu R, Jethani L, Kaner MT,
Pemberton E, et al. Evidence of treating spasticity before it
develops: A systematic review of spasticity outcomes in acute
spinal cord injury interventional trials. Therapeutic Advanc-
es in Neurological Disorders. 2022; 15:17562864211070657.
[DOI:10.1177 /17562864211070657] [PMID]

[6] Rupp R, Biering-Serensen F, Burns SP, Graves DE, Guest J,
Jones L, et al. International standards for neurological clas-
sification of spinal cord injury: Revised 2019. Topics in Spinal
Cord Injury Rehabilitation. 2021; 27(2):1-22. [DOI:10.46292/
sci2702-1] [PMID]

[7] Sangari S, Perez MA. Prevalence of spasticity in humans
with spinal cord injury with different injury severity. Jour-
nal of Neurophysiology. 2022; 128(3):470-9. [DOI:10.1152/
jn.00126.2022] [PMID]

[8] DiPiro ND, Murday D, Corley EH, Krause JS. The primary
and secondary causes of hospitalizations during the first five
years after spinal cord injury. Spinal Cord. 2022; 60(6):574-9.
[DOI:10.1038/s41393-022-00750-9] [PMID]

[9] Barbosa PHFA, Glinsky JV, Fachin-Martins E, Harvey LA.
Physiotherapy interventions for the treatment of spasticity in
people with spinal cord injury: A systematic review. Spinal
Cord. 2021; 59(3):236-47. [DOI:10.1038/s41393-020-00610-4]
[PMID]

[10] Zhang Y, Al Mamun A, Yuan Y, Lu Q, Xiong J, Yang S,
et al. Acute spinal cord injury: Pathophysiology and pharma-
cological intervention (Review). Molecular Medicine Reports.
2021; 23(6):417. [DOI:10.3892/ mmr.2021.12056] [PMID]

[11] NasK, Yazmalar L, Sah V, Aydin A, Ones K. Rehabilitation
of spinal cord injuries. World Journal of Orthopedics. 2015;
6(1):8-16. [DOI:10.5312/wjo.v6.i1.1] [PMID]

[12] Quadri SA, Farooqui M, lkram A, Zafar A, Khan MA,
Suriya SS, et al. Recent update on basic mechanisms of spi-
nal cord injury. Neurosurgical Review. 2020; 43(2):425-41.
[DOI:10.1007 /510143-018-1008-3] [PMID]

397



http://irj.uswr.ac.ir/
https://riphahsahiwal.edu.pk/riphah-college-of-rehabilitation-and-allied-health-sciencesrcrahs/
https://riphahsahiwal.edu.pk/riphah-college-of-rehabilitation-and-allied-health-sciencesrcrahs/
https://doi.org/10.1038/s41392-023-01477-6
https://www.ncbi.nlm.nih.gov/pubmed/37357239
https://doi.org/10.1038/s41393-021-00663-z
https://doi.org/10.1038/s41393-021-00663-z
https://www.ncbi.nlm.nih.gov/pubmed/34239041
https://doi.org/10.46292/sci2702-23
https://www.ncbi.nlm.nih.gov/pubmed/34108833
https://doi.org/10.14245/ns.2244368.184
https://doi.org/10.14245/ns.2244368.184
https://www.ncbi.nlm.nih.gov/pubmed/36203291
https://doi.org/10.1177/17562864211070657
https://www.ncbi.nlm.nih.gov/pubmed/35198042
https://doi.org/10.46292/sci2702-1
https://doi.org/10.46292/sci2702-1
https://www.ncbi.nlm.nih.gov/pubmed/34108832
https://doi.org/10.1152/jn.00126.2022
https://doi.org/10.1152/jn.00126.2022
https://www.ncbi.nlm.nih.gov/pubmed/35507475
https://doi.org/10.1038/s41393-022-00750-9
https://www.ncbi.nlm.nih.gov/pubmed/35149779
https://doi.org/10.1038/s41393-020-00610-4
https://www.ncbi.nlm.nih.gov/pubmed/33564117
https://doi.org/10.3892/mmr.2021.12056
https://www.ncbi.nlm.nih.gov/pubmed/33846780
https://doi.org/10.5312/wjo.v6.i1.1
https://www.ncbi.nlm.nih.gov/pubmed/25621206
https://doi.org/10.1007/s10143-018-1008-3
https://www.ncbi.nlm.nih.gov/pubmed/29998371

December 2025, Volume 23, Number 4

[13] Lorach H, Galvez A, Spagnolo V, Martel F, Karakas S,
Intering N, et al. Walking naturally after spinal cord injury
using a brain-spine interface. Nature. 2023; 618(7963):126-33.
[DOI:10.1038 /s41586-023-06094-5] [PMID]

[14] Bryce TN, Huang V, Escalon MX. Spinal cord injury.
In: Cifu DX, editor. Braddom’s physical medicine and re-
habilitation (sixth edition). Philadelphia: Elsevier; 2021.
[DOI:10.1016/B978-0-323-62539-5.00049-7]

[15] Westerkam D, Saunders LL, Krause JS. Association of spas-
ticity and life satisfaction after spinal cord injury. Spinal Cord.
2011; 49(9):990-4. [DOI:10.1038/5¢.2011.49] [PMID]

[16] Ding W, Hu S, Wang P, Kang H, Peng R, Dong Y, et al. Spi-
nal cord injury: The global incidence, prevalence, and disabil-
ity from the global burden of disease study 2019. Spine. 2022;
47(21):1532-40. [DOI:10.1097 / BRS.0000000000004417] [PMID]

[17] Pili R, Gaviano L, Pili L, Petretto DR. Ageing, disabil-
ity, and spinal cord injury: Some issues of analysis. Current
Gerontology and Geriatrics Research. 2018; 2018:4017858.
[DOI:10.1155/2018 /4017858] [PMID]

[18] Darain H, llyas SM, Zeb A, Ullah I, Muhammad DJPM,
Rehabilitationsmedizin, Kurortmedizin. Epidemiol-
ogy of spinal cord injury in Pakistan: A retrospective
study. Wissenschaft und Forschung. 2017; 27(02):106-9.
[DOI:10.1055/5-0042-124356]

[19] Benavente A, Palazén R, Tamayo R, Moran E, Alaejos J,
Alcaraz A. Assessment of disability in spinal cord injury. Dis-
ability and Rehabilitation. 2003; 25(18):1065-70. [DOI:10.1080
/0963828031000137775] [PMID]

[20] Ansari NN, Kashi M, Naghdi S. The spinal cord injury
spasticity evaluation tool: A Persian adaptation and vali-
dation study. The Journal of Spinal Cord Medicine. 2017;
40(4):380-8. [DOI:10.1080/10790268.2016.1195941] [PMID]

[21] Adams MM, Ginis KA, Hicks AL. The spinal cord injury
spasticity evaluation tool: Development and evaluation.
Archives of Physical Medicine and Rehabilitation. 2007;
88(9):1185-92. [DOI:10.1016/j.apmr.2007.06.012] [PMID]

[22] Akpinar P, Atici A, Kurt KN, Ozkan FU, Aktas I, Kulcu
DG. Reliability and cross-cultural adaptation of the turkish
version of the spinal cord injury spasticity evaluation tool. In-
ternational Journal of Rehabilitation Research. 2017; 40(2):152-
7. [DOI:10.1097/MRR.0000000000000223] [PMID]

Iranian [Zehabilitation Bournal

Ghafoor A, et al. Urdu Translation of SCI-SET. IRJ. 2025; 23(4):389-398.


http://irj.uswr.ac.ir/
https://doi.org/10.1038/s41586-023-06094-5
https://www.ncbi.nlm.nih.gov/pubmed/37225984
https://doi.org/10.1016/B978-0-323-62539-5.00049-7
https://doi.org/10.1038/sc.2011.49
https://www.ncbi.nlm.nih.gov/pubmed/21606929
https://doi.org/10.1097/BRS.0000000000004417
https://www.ncbi.nlm.nih.gov/pubmed/35857624
https://doi.org/10.1155/2018/4017858
https://www.ncbi.nlm.nih.gov/pubmed/30581466
https://doi.org/10.1055/s-0042-124356
https://doi.org/10.1080/0963828031000137775
https://doi.org/10.1080/0963828031000137775
https://www.ncbi.nlm.nih.gov/pubmed/12944161
https://doi.org/10.1080/10790268.2016.1195941
https://www.ncbi.nlm.nih.gov/pubmed/27579622
https://doi.org/10.1016/j.apmr.2007.06.012
https://www.ncbi.nlm.nih.gov/pubmed/17826466
https://doi.org/10.1097/MRR.0000000000000223
https://www.ncbi.nlm.nih.gov/pubmed/28225536

