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ABSTRACT

Background: Carpal tunnel syndrome (CTS) is a common form of
entrapment due to compression of median nerve, related to repetitive
actions on the wrist. Female students in arts and textiles, particularly
are most vulnerable as they are subject to repetitive fine-motor
activities and minimal body ability in ergonomics.

Objective: To find the prevalence of Carpal Tunnel Syndrome (CTS) in
female arts and textile students

Methods: A descriptive cross-sectional study was conducted using non
probability convenience sampling from July 2025 to October 2025
among n=336 female students aged 17-30 years from arts and textile
departments in Islamabad and Rawalpindi, engaged in drawing,
painting, or sculpting. Data were collected through Durkan test and
Boston Carpal Tunnel Questionnaire (BCTQ) which includes the
Symptom Severity Scale (SSS) and the Functional Status Scale (FSS).

Results: The mean age of participants was 23.00+2.90 years, with a mean
BMI of 22.88+4.79. The CTS prevalence was 53 (15.8 %) on Durkan compression
test. The FSS score was 19.32£6.27, indicating predominantly moderate
symptom severity and functional limitation. Overall, n=192(57.1%) of
participants exhibited moderate symptom severity, and n=224(65.8%)
reported moderate functional impairment.

Conclusion: This study found the presence of carpal tunnel syndrome
among female arts and textile students alongside moderate CTS
symptoms, suggesting early nerve compression due to repetitive hand
activities.

Keywords: arts and textile, boston carpal tunnel questionnaire, carpal
tunnel syndrome, ergonomics.
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INTRODUCTION

Carpal Tunnel Syndrome (CTS) is among the
most commonly occurring entrapment neuropathy
whose pathophysiology results due to compression
of the median nerve in the ossical constraints of the
carpal tunnel[1]. The carpal bones make up the
dorsal border and the flexor retinaculum makes up
the volar bordering, both forming a closed
compartment which encloses the nerve and
tendons[2,3]. As such, CTS constitutes the most
common neuropathic disease in the compression of
upper limbs nerves[4,5]. The symptoms of the
syndrome are pain and paresthesia, numbness and
muscular weakness that affect the territory of the
median nerve, often worsening the functioning of
hands and general quality of life[ 6 ]. Etiology of CTS
has multifactorial components of anatomic
variance, biomechanical load, systemic disease, and
occupational exposure[7]. Sustained repeated wrist
movements, maintained grip position and manual
dexterity are clinically reported risk factors that
increase the intracarpal pressure and subsequently
lead to the compression of the nerves[8].

Epidemiological researches always revealed
that females are more likely to be affected by CTS
compared to males due to their anatomical
characteristics like smaller carpal tunnels and
variations in hormones which affect the elasticity of
connective tissue and their engagement in job that
involves repetitive use of the hands[9]. According
to population study, it is common that the risk of
CTS is two to four times greater in women as
compared to male[10]. Recent prevalence data
indicate 18.7% in Kuwait female office workers[11],
2.0% in the Japanese general population (OR 7.33
for females)[12], and 21% in a meat-packing cohort
with higher incidence in women (18.4 vs 9.7 per 100
person-years; RR 1.9)[13]. Taiwan national data
show =0.4% annual incidence, higher in females [14],
while European surveys report up to 9% prevalence
in women versus 0.6-2% in men[15]. Moreover,
women who practices arts, crafts and textile use
are especially susceptible because of repetitive
hand movements, awkward positions of the wrist
as well as poor ergonomic habits[12].
Approximately 30-50% of CTS is due to occupational
and activity-related factors, with high body mass
index (BMI >25 kg/m?) being linked to two-fold
greater risk of developing CTS[16].

The drawing, stitching, embroidery, cutting,
and designing through the computer performed by
the students of arts and textile require prolonged
and repeated movements of the wrists, which puts
a significant strain on the flexor tendons and soft
tissues around them[17]. These activities can over
time result in micro trauma, inflammation, and
compression of the median nerve thus posing a risk
of CTS in young age[18]. Female students enrolled

in arts and textile program are vulnerable targeted
population of musculoskeletal research , in contrast
to industrial or office workers, is unaware of the
ergonomics, early symptoms detection, and
preventative measure[1].

Despite substantial literature addressing CTS in
industrial and office-based workers, limited
evidence exists regarding its burden among student
populations, particularly female students engaged
in fine motor-intensive academic disciplines. The
detailed source of CTS prevalence in the group of
individuals will be essential in applying early
diagnosis tools, ergonomic training, and avoiding
long-term progressive functional loss. It is against
this background that the current study aimed at
defining the prevalence as well as the severity of
CTS symptoms among female students in the arts
and textile fields.

METHADOLOGY
Study Design

Cross-sectional survey was conducted among
female arts and textile students in Rawalpindi and
Islamabad over a four-month period, from July 2025
to October 2025.

Participants

Participants included were female students age
17-30 years enrolled in the arts and textile
departments, specifically those studying drawing,
painting, and sculpting. Individuals with hand
disorders, neurological or psychological conditions,
diabetes mellitus, or outside the specified age
range were excluded. Data were collected after
obtaining  informed consent, and after it was
received, a demographic information sheet was
filled in and then the standardized questionnaire.

Sample Size

A total of n=336 participants were selected
through a convenience sampling technique, with
the sample size determined using open Epi Tool at
the 95% confidence interval and 5% margin of error.

Variables

Durkan test was used for the diagnosis of
carpal tunnel syndrome and Boston Carpal tunnel
Questionnaire (BCTQ) were used to collect data. To
diagnose a carpal tunnel syndrome , the median
nerve sensitivity in compression test by Durkan is
0.67 (IQR: 0.46-0.82) [19]. The validated instrument,
Boston Carpal Tunnel Questionnaire (BCTQ) was
used to determine the severity of the symptoms
and the functional status of the patients having
carpal tunnel syndrome. The BCTQ has two
subscales: Symptom Severity Scale (SSS) and the
Functional Status Scale (FSS). The symptoms
severity scale contains 11 items rated as a five-point
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Likert scale, with possible scores, starting with 1 (no
symptoms) to the end point of 5 (very severe
symptoms). The overall SSS score ranges from 11 to
55 with higher scores depicting severe symptoms.
Studies have demonstrated that the SSS has been
found to be stable and is useful in assessing the
effects of the treatment when it is applied to
patients with CTS while checking the severity of
the symptoms[20]. The FSS has 8 items that
measures functional limitations imposed on the
sufferers of CTS and are rated on a scale of 1 (no
difficulty) to 5 (very severe difficulty). The FSS has a
total score of 8 to 40, as higher the score, the more
impaired the daily activities[21].

Statistical Analysis

The analysis was done with SPSS version 27,
frequencies and percentages were calculated in the
categorical variables and, means with standard
deviation in the continuous variables. The chi
square test of association was used to find
association between categorical variables. This

approach guarantees a precise and thorough
analysis of the prevalence and the severity of the
carpal tunnel syndrome symptoms in female arts
and textile students.

Ethical Approval

Ethical approval was obtained from Ethical
Research Committee from Sarhad University of
Science and Information Technology with Ref.
SUIT/REC/2025/024

RESULTS

The mean age of n=336 participants was
23.00%2.90 years, range between 18 to 30 years. In
terms of anthropometric measurements the mean
Body Mass Index (BMI) of the cohort was 22.88
4.79 which takes the sample to the normative range
though there is a significant range of individual
variation between underweight and obese groups.
The daily activity patterns provided an average of
5.881+0.794 hours work a day.

Table 1: Frequency and percentage distribution of participants by demographic and clinical categories (N=336)

Variable Category Frequency (n)  Percentage (%)
Discipline Textile 173 51.5
Arts 163 48.5
Working Hours per Day 7 hours 89 26.5
6 hours 119 35.4
5 hours 128 38.1
Age Groups (years) 27-30 46 13.7
22-26 180 53.6
17-21 110 32.7
BMI Groups Obesity Class 111 (240) 2 0.6
Obesity Class 11 (35-39.9) 8 2.4
Obesity Class | (30-34.9) 18 5.4
Overweight (25-29.9) 70 20.8
Normal (18.5-24.9) 170 50.6
Underweight (<18.5) 68 20.2

In  measuring the symptomatology and
functional capability, the average of the Symptom
Severity Scale (SSS) was 24.93 at 8.63 which
represent the middle level of discomfort in the
entire group with a range on the mild side right to
the severe side. The outcome of the functional
capacity measured using the Functional Status
Scale (FSS) offers a mean of 19.32+6.27, which

implies a noticeably visible effect on day to day
living. By adding these dimensions to the total
categorization of Boston Questionnaire, the
average score was at 43.82 14.62. Since the
maximum score is 77, it had a dichotomy whereby
some of the participants were relatively well
adjusted, and others faced considerable overall
difficulty because of their condition.

Durkan Test (n=336)

Negative (n=283)
84,23%

Positive (n=53)

Figure 1: Prevalence of carpal tunnel syndrome

There was a significant association between
the Durkan test and Symptom Severity Scale (SSS)
(p=0.012). Among participants with moderate

symptoms (23-44), 31 (58.5%) tested positive and 113
(39.9%) tested negative. In the mild symptom group
(11-22), 22 (41.5%) were positive and 170 (60.1%) were
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negative. A significant association was also found
between the Durkan test and Functional Status
Scale (FSS) (p=0.002). All participants with severe
functional limitation (31-40) were Durkan positive
14(26.4%), with no negative cases. In the moderate

functional group (16-30), 19(35.4%) were positive
and 82(28.9%) were negative. In the mild functional
group (8-15), 20(37.7%) were positive and 201 (71.1%)
were negative.

Table 2: Association of Durkan Test with Symptom Severity Scale (SSS) and Functional Status Scale (FSS)

Variable Category

Negative Positive
n (%) n (%)

Total(n) ¥ p-value

Moderate (23-44) 113(39.9) 31(58.5) 144

Symptom Severity Scale (SSS) Mild (11-22)

170 (60.1) 22 (41.5) 192

6.29 0.012%

Severe (31-40)

0(0) 14 (26.4) 14

Functional Status Scale (FSS)

Moderate (16-30)

82(28.9) 19(35.4) 101 82.91 0.002%*

Mild (8-15)

201(71.1)  20(37.7) 221

Significance level- p<0.05%, p<0.01** & p<0.001***; y2- chi-square test; n- frequency; %-percentage

DISCUSSION

The current study found the prevalence and
severity of the carpal tunnel syndrome (CTS)
symptoms in the female arts and textile students
through use of both objective clinical tests (Durkan
test), as well as patient-reported outcome
measures, i.e.. the Boston Carpal Tunnel
Questionnaire (BCTQ). There were 53 (15.8%)
participants were positive on Durkan compression
test among 336 participants. The self-reported
symptoms and impaired functions were strong with
the mean SSS of 24.93+8.63, FSS of 19.32+6.27 and
total BCTQ of 43.82%14.62. Although the relative
objective positivity rate was rather low, a high
percentage of the participants described moderate-
to-severe symptom burden and functional
limitation. This divergence emphasizes the fact that
provocative  clinical testing when utilized
independently can underestimate the occurrence of
early or subclinical CTS therefore providing the
need to integrate the use of objective testing with
patient-reported outcome measures (PROMs) to
create an effective diagnostic paradigm[22,23,24].

The prevalence of carpal tunnel syndrome is
dependent on the demographic factors and
workplace exposures. Yaseen et al. (2024) recorded
a more favourable Durkan positivity result (55.4 %)
among pregnant women, thus demonstrating the
effect of physiological and temporal determinants.
This rate of 15.8 % positivity is relatively smaller, but
it supports the opinion that repeated fine-motor
activities of arts and textile disciplines contribute to
a material increase in the risk of CTS without
pregnancy-related factors[25].

Office and industrial populations demonstrate
similar patterns. Feng et al., 2021 and Omole et al.,
2023 reported high rates of self-reported wrist and
hand symptoms among office workers and design
students exposed to prolonged computer or
drawing tasks[26,27]. Our findings echo these
patterns, indicating that repetitive fine-motor tasks
in academic settings can produce early CTS signs at
a younger age[27].

Meta-analyses  show  that provocative
manoeuvres such as Durkan and Phalen have
moderate sensitivity (Durkan =0.67; Phalen =0.57)
and variable specificity[22]. Our observation of low
Durkan positivity but high PROM-reported
symptom burden aligns with this evidence,
supporting the notion that provocative tests may
miss early or evolving CTS presentations[24].

Modified provocative tests (e.g.,, Modified
Phalen) achieve higher sensitivity but reduced
specificity[28]. Reliance solely on Durkan would
underestimate CTS burden; incorporation of
PROMs such as the BCTQ allows detection of
subclinical or functionally meaningful symptoms,
guiding early intervention[25,28].

BCTQ is proven measures that describe the
severity of the symptoms and the functional
limitation of heterogeneous population [23,29]. The
SSS and FSS scores of current study are consistent
with women in repetitive and hand-intensive work
and school studies, thus highlighting that functional
diminution can be maintained even in a low
provocative test positivity[27,30].

The female sex is considered a known risk
factor of CTS, which can be explained by a smaller
diameter of the carpal tunnel and hormonal factors
[25,26]. The group of females only in this case is a
high risk population particularly in  manual
repetitive tasks. Cumulative loading associated with
prolonged fine motor activities (sewing, cross
stitching, drawing and digital designing) may
trigger the impairment of the early median
nerve[26,27,29,31]. BMI also moderates the risk of
CTS; half of the respondents had normal BMI with
almost 29 percent being overweight or obese, a
reflection of the literature showing that high BMI
correlates to high intracarpal pressure and CTS
vulnerability[26,29].

It is indicated in the evident discrepancy
between positive results of the Durkan test and
PROM-reported morbidity that a composite
assessment model is urgently needed. Diagnostic
certainty cannot be obtained by solely using a
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single provocative test, an integrated algorithm
created to integrate provocative manoeuvres with
PROMs, and provided that it is practicable,
electrophysiological studies, will provide more
better appreciation of the CTS status. Resource-
limited academic institutions can consider using
PROMs as the primary warning sign of functional
impairment, whereas nerve conduction
examination is used in the presence of persistent or
progressive manifestations. Early identification will
allow the timely ergonomic education and specific
interventions to prevent the subclinical or
moderate (TS  development to  severe
disability[22,24].

It is legitimate to introduce ergonomic training
to the arts and textile programs. Workstation
optimization, wrist stabilizing exercises, micro-
break routines and nerve- gliding routines have all
been debated as interventions able to prevent CTS
risk and symptomatic progression[27,29,32].
Periodic  screening procedures making an
interventions of objective monitoring alongside
PROMs might recruit at-risk students early enough
to enable direct educational interventions and
maintenance of integrity.

Longitudinal studies that include nerve
conduction studies need to be conducted in the
future to clarify the incidence, progression, and
exposure-response relationships of CTS in the
young and hand-intensive population[s,22,23].
Imaging techniques, such as ultrasound and
elastography, could be used in a combination with
PROMs and clinical correlates, which will provide
anatomical  verification of median nerve
changes[31,33,34]. Subgroup comparisons between
males and females or arts and textile specialists
may serve as an informer of tailor-made preventive
measures.

CONCLUSION

The study found the existence of carpal tunnel
syndrome among female students involved in arts
and textiles, most of whom reported moderate
symptoms and limitations in functionalities the
measurement of which was by the use of BCTQ. To
the extent that monotonous hand use that is
intrinsic in the academic tasks leads to the early
compression of the median nerve in this group of
people. A combination of objective clinical testing
and patient-reported outcome measures will
provide a more detailed assessment of the CTS
impact of the academic group. To this end,
therefore, timely ergonomic training, frequent
screening, and preventive interventions are
mandatory to protect the hand functions of the
students, reduce the symptoms and academic
productivity.

DECLARATIONS & STATEMENTS

Author’s Contribution

RR, SA, and ZM: substantial contributions to the conception
and design of the study.

RR, HI, and ZM: acquisition of data for the study.

SA, Hl and ZM: interpretation of data for the study.

RR and ZM: Analysis of the data for the study.

RR, SA, Hl and ZM: drafted the work.

RR, SA, HI and ZM: revised it critically for important
intellectual content.

RR, SA, HI and ZM: final approval of the version to be
published and agreement to be accountable for all aspects.
of the work in ensuring that questions related to the
accuracy or integrity of any part of the work are
appropriately investigated and resolved. All authors
contributed to the article and approved the submitted
version.

Ethical Statement

Cross-sectional survey was conducted among female
arts and textile students in Rawalpindi and Islamabad over a
four-month period, from July 2025 to October 2025.

Al Use Statement

The authors used Grammarly to improve language
clarity during manuscript preparation. All interpretations,
conclusions, and original ideas remain solely those of the
authors and approved by the authors.

Consent Statement

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

Data Availability Statement

The data presented in this study are available on
request from the corresponding author.

Acknowledgments
None to declare.

Funding Sources
None to declare.

Conflicts of Interest

None to declare.

REFERENCES

1. Hidayati HB, Subadi |, Fidiana F, Puspamaniar VA.
Current diagnosis and management of carpal tunnel
syndrome: A review. Anaesth. Pain Intensive Care.
2022;26(3):394-404. [CrossRef]

2. Cavalcante JBF, Cembraneli PN, Cavalcante RBF, Junior
VFV, Cavalcante JEDS. Post-surgical complications of
median nerve release at the wrist level. Pan Afr Med J.
2020;10;36:173. [CrossRef] [PubMed]

3. Hasib SW, Usmani A, Anwar SF, Mumtaz A. The
morphology of a smartphonopathic hand - smartphone
use and the median nerve cross-sectional area. Pak J
Med Sci. 2025;41(1):200-204. [CrossRef] [PubMed]

4. Li S, Kociolek AM, Mariano LA, Loh PY. Grip force
modulation on median nerve morphology changes. J
Orthop Res. 2025;43(6):1179-1190. [CrossRef] [PubMed]

5. Kanagasabai K. Ultrasound of median nerve in the
diagnosis of carpal tunnel syndrome-correlation with
electrophysiological studies. Indian J Radiol Imaging.
2022;6;32(1):16-29. [CrossRef] [PubMed]

https://doi.org/10.52567/trehabj.v10i01.132


http://www.trjournal.org/
https://doi.org/10.52567/trehabj.v10i01.132
https://pubmed.ncbi.nlm.nih.gov/37621797/
https://pubmed.ncbi.nlm.nih.gov/37366626/
https://pubmed.ncbi.nlm.nih.gov/37304388/
https://pubmed.ncbi.nlm.nih.gov/37858114/
https://doi.org/10.1142/S0218957723500173
https://pubmed.ncbi.nlm.nih.gov/35722647/
https://pubmed.ncbi.nlm.nih.gov/37621797/
https://doi.org/10.35629/4494-100313561362
https://doi.org/10.5937/mp73-39023
https://pubmed.ncbi.nlm.nih.gov/36588903/
https://doi.org/10.37275/bsm.v8i12.1145
https://doi.org/10.35975/apic.v26i3.1902
https://doi.org/10.11604/pamj.2020.36.173.23685
https://pubmed.ncbi.nlm.nih.gov/32952817/
https://doi.org/10.12669/pjms.41.1.9958
https://pubmed.ncbi.nlm.nih.gov/39867807/
https://doi.org/10.1002/jor.26068
https://pubmed.ncbi.nlm.nih.gov/40088430/
https://doi.org/10.1055/s-0041-1741088
https://pubmed.ncbi.nlm.nih.gov/35722647/

www.trjournal.org

T. Rehabili. J. 2026:10(01):21-27

Rashid et. al.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Amin F, Haridy H, Fahmy E, Lasheen Y. A multimodal
approach of electrotherapy versus nerve flossing
technique in patients with chronic carpal tunnel
syndrome: a randomized controlled trial. J. Popul. Ther.
Clin. Pharmacol. 2023;30(7):322-34. [CrossRef]

Kandemir T, Ercan S, Ataizi ZS. Coexistence of ipsilateral
ulnar and median nerve entrapment. Rom Neurosurg.
2022;365-9. [CrossRef] [PubMed]

Liao KH, Lin YT, Wu CT, Lin CH, Chen SH, Hsu CC.
Preliminary prospective preoperative and postoperative
evaluation of median nerve stiffness by using
sonoelastography. Ann Plast Surg. 2023;1;91(2):265-269.
[CrossRef] [PubMed]

Chaudhary SF, Ihtesham A, Amjad S, Ahmad Z.
Prevalence of carpal tunnel syndrome among the bds
interns of the dental institutes in lahore: a cross-
sectional study: prevalence of carpal tunnel syndrome
among bds interns. J. Health Rehabil. Res. 2024;4(3):1-5.
[CrossRef] [PubMed]

Lam KHS, Wu YT, Reeves KD, Galluccio F, Allam AE, Peng
PWH. Ultrasound-guided interventions for carpal tunnel
syndrome: a systematic review and meta-analyses.
Diagnostics (Basel). 2023 16;13(6):1138. [CrossRef]
[PubMed]

Raman SR, Al-Halabi B, Hamdan E, Landry MD.
Prevalence and risk factors associated with self-
reported carpal tunnel syndrome (CTS) among office
workers in Kuwait. BMC Res Notes. 2012;13;5:289.
[CrossRef] [PubMed]

Otoshi K, Kikuchi S, Sasaki N, Sekiguchi M, Otani K,
Kamitani T, et al. The associated risk factors for
entrapment neuropathy in the upper extremity: the
locomotive syndrome and health outcome in aizu
cohort study (LOHAS). Health. 2018;10:823-37.
[CrossRef]

Gorsche RG, Wiley JP, Renger RF, Brant RF, Gemer TY,
Sasyniuk TM. Prevalence and incidence of carpal tunnel
syndrome in a meat packing plant. Occup Environ Med.
1999;56(6):417-22. [CrossRef] [PubMed]

Yang C, Chen HH, Lee M(, Kao HK, Lin YT, Chen (T,
Chang CJ, Tsai CH. Risk factors of carpal tunnel
syndrome in taiwan: a population-based cohort study.
Ann Plast Surg. 2022;1;88(1):74-78. [CrossRef] [PubMed]

Habib KR. Estimation of carpal tunnel syndrome (CTS)
prevalence in adult population in western European
countries: a systematic review. Eur J Clin Biomed Sci.
2017;3(1):13-8. [CrossRef]

Sridevi ED, Wada ZH, Boroh Z. Pengaruh Nerve Gliding
Exercise Terhadap Fungsi Tangan Pada Carpal Tunel
Syndrome Karyawan Kantoran. Diagnosa J. Ilmu
Kesehat. Keperawatan. 2025;3(3):269-83. [CrossRef]

Bicha N, Gashaw M, Chanie ST, Mekie M, Yalew ES.
Burden of carpal tunnel syndrome and its associated
factors among construction industry workers in Gondar
town, Ethiopia. Front Public Health. 2024;12;12:1365124.
[CrossRef] [PubMed]

Dsouza MR, Bhat AK, Guruprasad Kalthur S, Allwyn
Joshua S. Association between carpal tunnel cross-
sectional area and carpal tunnel syndrome: a systematic
review and meta-analysis. Muscles Ligaments Tendons
J.2023;13(4).

Kulesza R, Sachsenmeier C, Klein F. Three-headed biceps
brachii muscle: a rare site of proximal median nerve
entrapment. Cureus. 2024;7;16(6):e61886. [CrossRef]
[PubMed]

Multanen J, Ylinen J, Karjalainen T, Ikonen J, Hakkinen
A, Repo JP. Structural validity of the boston carpal

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

32.

33.

tunnel questionnaire and its short version, the 6-item
cts symptoms scale: a rasch analysis one year after
surgery. BMC Musculoskelet Disord. 2020;12;21(1):609.
[CrossRef] [PubMed]

Atthakomol P, Nudchapong J, Sangseekaew K,
Manosroi W, Tongprasert S, Wongpakaran T,
Wongpakaran N. Field testing and psychometric
properties of Thai version of the Boston carpal tunnel
questionnaire.  Front  Neurol.  2023;18;14:1132218.
[CrossRef] [PubMed]

Ozdag Y, Hu Y, Hayes DS, Manzar S, Akoon A, Klena JC,
Grandizio LC. Sensitivity and specificity of examination
maneuvers for carpal tunnel syndrome: A Meta-Analysis.
Cureus. 2023;24;15(7):€42383. [CrossRef] [PubMed]

Naik D, Patel H, Vyas B. From conservative to surgical
management in bilateral cts: a case-based approach.
jjpra. Int. J. Pharm. Res. Appl. 2025;10(3):1356-62.
[CrossRef]

Dabbagh A, MacDermid JC, Yong J, Packham TL, Grewal
R, Boutsikari EC. Diagnostic test accuracy of provocative
maneuvers for the diagnosis of carpal tunnel syndrome:
a systematic review and meta-analysis. Phys Ther.
2023;5;103(6):pzado29. [CrossRef] [PubMed]

Yaseen F, Mahmood M, Akhtar W, Naseem M, Zafar M,
Rizwan M, et al. Prevalence of carpal tunnel syndrome
during pregnancy. J. Health Rehabil. Res. 2024;4(1):769-
73. [CrossRef]

Feng B, Chen K, Zhu X, Ip WY, Andersen LL, Page P,
Wang Y. Prevalence and risk factors of self-reported
wrist and hand symptoms and clinically confirmed
carpal tunnel syndrome among office workers in china:
a cross-sectional study. BMC Public Health.
2021;6;21(1):57. [CrossRef] [PubMed]

Omole AE, Awosika A, Khan A, Adabanya U, Anand N,
Patel T, Edmondson CK, Fakoya AO, Millis RM. An
integrated review of carpal tunnel syndrome: new
insights to an old problem. Cureus. 2023;8;15(6):e40145.
[CrossRef] [PubMed]

OMER MUSA AL MIZWRI L. DIAGnostic accuracy of the
modified phalen test compared to other clinical
maneuvers in carpal tunnel syndrome: a crosssectional
study. Duhok Med. J. 2025;19(2).

Demissie B, Yenew C, Alemu A, Bantie B, Sume BW,
Deml YA, Tegegne E. Carpal tunnel syndrome and its
associated factors among computer user bankers in
south gondar zone, northwest ethiopia, 2021: a cross
sectional study. BMC  Musculoskelet  Disord.
2023;19;24(1):828. [CrossRef] [PubMed]

Teo SJ, Wan Nurul Hana Wan Mohamad S, Subramaniam
RN, Hanapi NSM, Yap YHY. The prevalence and
associated risk factors of carpal tunnel syndrome
among private dentists in klang valley, malaysia: a cross-
sectional study. Ann. Dent. Univ. Malaya. 2022;29(-):52-
9. [CrossRef] [PubMed]

Bulatovi¢ D, Nikoli¢ D. Diagnostic modalities and
physical therapy in patients with carpal tunnel
syndrome. Medicinski Podmladak. 2022;73(3):22-6
[CrossRef]

Daliri M, Sahebalam M, Olia NDB, Moradi A. Utility of
provocative test positivation time in carpal tunnel
syndrome severity assessment. J. Musculoskelet. Res.
2023;27(02). [CrossRef]

Wu H, Zhao HJ, Xue WL, Wang YC, Zhang WY, Wang XL.
Ultrasound and elastography role in pre- and post-
operative evaluation of median neuropathy in patients
with  carpal tunnel syndrome. Front Neurol.
2022;16;13:1079737. [CrossRef] [PubMed]

https://doi.org/10.52567/trehabj.v10i01.132


http://www.trjournal.org/
https://doi.org/10.52567/trehabj.v10i01.132
https://doi.org/10.47750/jptcp.2023.30.07.039
https://doi.org/10.33962/roneuro-2022-062
https://pubmed.ncbi.nlm.nih.gov/36325840/
https://doi.org/10.1097/sap.0000000000003601
https://pubmed.ncbi.nlm.nih.gov/37489968/
https://doi.org/10.61919/jhrr.v4i3.1647
https://pubmed.ncbi.nlm.nih.gov/36325840/
https://doi.org/10.3390/diagnostics13061138
https://pubmed.ncbi.nlm.nih.gov/36980446/
https://doi.org/10.1186/1756-0500-5-289
https://pubmed.ncbi.nlm.nih.gov/22695029/
https://doi.org/10.4236/health.2018.106062
https://doi.org/10.1136/oem.56.6.417
https://pubmed.ncbi.nlm.nih.gov/10474539/
https://doi.org/10.1097/sap.0000000000002950
https://pubmed.ncbi.nlm.nih.gov/34270471/
https://doi.org/10.11648/j.ejcbs.20170301.13
https://doi.org/10.59581/diagnosa-widyakarya.v3i3.5498
https://doi.org/10.3389/fpubh.2024.1365124
https://pubmed.ncbi.nlm.nih.gov/38957208/
https://www.ejcrim.com/index.php/mltj/article/view/6457
https://www.ejcrim.com/index.php/mltj/article/view/6457
https://www.ejcrim.com/index.php/mltj/article/view/6457
https://www.ejcrim.com/index.php/mltj/article/view/6457
https://www.ejcrim.com/index.php/mltj/article/view/6457
https://doi.org/10.7759/cureus.61886
https://pubmed.ncbi.nlm.nih.gov/38975522/
https://doi.org/10.1186/s12891-020-03626-2
https://pubmed.ncbi.nlm.nih.gov/32919457/
https://doi.org/10.3389/fneur.2023.1132218
https://pubmed.ncbi.nlm.nih.gov/37533471/
https://doi.org/10.7759/cureus.42383
https://pubmed.ncbi.nlm.nih.gov/37621797/
https://doi.org/10.35629/4494-100313561362
https://doi.org/10.1093/ptj/pzad029
https://pubmed.ncbi.nlm.nih.gov/37366626/
https://doi.org/10.61919/jhrr.v4i1.480
https://doi.org/10.1186/s12889-020-10137-1
https://pubmed.ncbi.nlm.nih.gov/33407293/
https://doi.org/10.7759/cureus.40145
https://pubmed.ncbi.nlm.nih.gov/37304388/
https://openurl.ebsco.com/EPDB%3Agcd%3A1%3A17682945/detailv2?sid=ebsco%3Aplink%3Ascholar&id=ebsco%3Agcd%3A190833770&crl=c&link_origin=scholar.google.com
https://openurl.ebsco.com/EPDB%3Agcd%3A1%3A17682945/detailv2?sid=ebsco%3Aplink%3Ascholar&id=ebsco%3Agcd%3A190833770&crl=c&link_origin=scholar.google.com
https://openurl.ebsco.com/EPDB%3Agcd%3A1%3A17682945/detailv2?sid=ebsco%3Aplink%3Ascholar&id=ebsco%3Agcd%3A190833770&crl=c&link_origin=scholar.google.com
https://openurl.ebsco.com/EPDB%3Agcd%3A1%3A17682945/detailv2?sid=ebsco%3Aplink%3Ascholar&id=ebsco%3Agcd%3A190833770&crl=c&link_origin=scholar.google.com
https://doi.org/10.1186/s12891-023-06918-5
https://pubmed.ncbi.nlm.nih.gov/37858114/
https://doi.org/10.22452/adum.vol29.2
https://pubmed.ncbi.nlm.nih.gov/36325840/
https://doi.org/10.5937/mp73-39023
https://doi.org/10.1142/S0218957723500173
https://doi.org/10.3389/fneur.2022.1079737
https://pubmed.ncbi.nlm.nih.gov/36588903/

www.trjournal.org T. Rehabili. J. 2026:10(01):21-27

Rashid et. al.

34.

Haddani H, Sugiharto H, Afriani, Christin T, Legiran L,
Ferawaty F. Ultrasound vs nerve conduction studies: a
comparative analysis in carpal tunnel syndrome
diagnosis. Biosci. Med. J. Biomed. Transl. Res.
2024;8(12):5685-96. [CrossRef]

https://doi.org/10.52567/trehabj.v10i01.132


http://www.trjournal.org/
https://doi.org/10.52567/trehabj.v10i01.132
https://doi.org/10.37275/bsm.v8i12.1145

