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ABSTRACT

من  العربية  النسخة  صحة  من  والتحقق  بترجمة  قمنا  الأهداف:  
 .)BCTQ-A( استبيان بوسطن لمتلازمة النفق الرسغي

الرسغي  النفق  متلازمة  مرضى  على  الدراسة  اشتملت  المنهجية:  
بواسطة  الإستبيان  من  العربية  النسخة  موثوقية  قيمنا  للدراسة. 
 ،intraclass ارتباط  معامل  بواسطة  القياس  إعادة  قابلية  كرونباخ، 
تحرير  لعملية  الإستجابة  وتقييم  العوامل.  تحليل  بواسطة  صلاحيته 

 .Wilcoxon signed-rank test النفق الرسغي بواسطة

 SSSالنتائج:  شارك 134 مريض، وكان متوسط مجموع النتائج ل
 α=0.88, ICC=0.88) ،18.5±7.6 (α=0.87(  32.0±8.4 و 
ICC=0.89( على التوالي. النموذج العربي بثلاثية العوامل تناسب 
محصلة  كانت   .BCTQ-Aل الأصلي  للنموذج  سابقة  نتائج  مع 
النقاط في BCTQ-A،SSS وFSS أقل بكثير بعد عملية تحرير النفق 

الرسغي. 

الخلاصة:  النسخة العربية من استبيان متلازمة النفق الرسغي موثوقة، 
صالحة، بنتائح قابلة للإعادة، وتستجيب للتدخل الجراحي. بالإمكان 

استخدام النسخة العربية مع المرضى والمراجعين المتحدثين للعربية

Objectives:  To translate and validate the Arabic 
version of the Boston carpal tunnel questionnaire 
(BCTQ-A). 

Methods: We recruited consecutive patients with 
carpal tunnel syndrome (CTS). Reliability was 
assessed with Cronbach α, reproducibility with 
intraclass correlation coefficients, construct validity 
with factor analysis, and responsiveness post carpal 
tunnel release (CTR) with the Wilcoxon signed-rank 
test. 

Results: In 134 patients, the mean total scores for the 
symptom severity scale (SSS) and functional status 
scale (FSS) were 32.0±8.4 (α=0.88, ICC=0.88) and 
18.5±7.6 (α=0.87, ICC=0.89), respectively. As in the 
original Boston carpal tunnel questionnaire (BCTQ), 
a 3-factor model of the BCTQ-A best fitted the data. 

The BCTQ-A, SSS, and FSS scores were significantly 
lower post-CTR. 

Conclusions: The BCTQ-A is reliable, valid, 
reproducible, and responsive to interventions.  The 
Arabic version can be now used with Arabic-speaking 
patients with CTS.
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Carpal tunnel syndrome (CTS) is a common 
entrapment neuropathy affecting the median nerve 

at the wrist. The diagnosis of CTS is made clinically 
and supported by the finding of median neuropathy at 
the wrist on electrodiagnostic studies (EDX). Atroshi 
et al1 reported a prevalence of clinically certain CTS 
of 3.8%, and a prevalence of clinically and EDX 
confirmed CTS of 2.7%.1 Both carpal tunnel release 
(CTR) and conservative interventions are used for the 
treatment of CTS; the former may be more effective 
in relieving symptoms and improving hand function.2 
A recent study has estimated a lifetime prevalence of 
CTR of 3.1%.3 The use of a validated outcome measure 
is imperative to monitor the response to CTS therapy. 

The Boston carpal tunnel questionnaire (BCTQ) is a 
patient-reported outcome measure of proven reliability, 
validity, and responsiveness to surgical and non-surgical 
treatment.4–7 The BCTQ is composed of 2 scales, the 
symptom severity scale (SSS) and the functional status 
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scale (FSS). The SSS consists of 11 items, incorporating 
6 domains (pain, numbness, paresthesia, nocturnal 
symptoms, weakness, and overall functional status) 
scored on a 5-point scale ranging from 1 (never/none) 
to 5 (most severe). The FSS consists of 8 functional 
activities commonly affected by CTS scored on a 
5-point scale ranging from 1 (no difficulty) to 5 (cannot 
perform the activity at all). The BCTQ score reflects 
CTS severity in a typical 24-hour period within the 
last 2 weeks before completing the questionnaire.4,8 
The BCTQ has been translated and validated in many 
languages,5,9–13 but not yet in Arabic. Validation of an 
Arabic version of the BCTQ would be useful to help 
physicians assess the impact of CTS from the patients’ 
perspective and objectively assess post-intervention 
improvement. This study sought to translate and 
culturally adapt the BCTQ into Arabic and to assess 
its psychometric properties, including reliability, 
reproducibility, validity, and responsiveness to CTR. 

Methods. Participants and data collection. This 
is a cross-sectional study. The study was conducted at 
King Saud University Medical City (KSUMC), Riyadh, 
Kingdom of Saudi Arabia. Patients were consecutively 
recruited from the Neurophysiology Clinic between 
January 2016 and May 2018. We enrolled patients 18 
years of age or older who had clinical CTS confirmed 
by EDX. The diagnosis of CTS was confirmed by a 
neurologist, and was based on all of the following: (1) 
hand/wrist paresthesia (with or without pain), often 
awakening the patient from sleep, triggered by manual 
activities, and relieved by shaking the hands or placing 
them under running water, and (2) an EDX showing 
features of median neuropathy at the wrist as described 
previously.14

Patients were asked to complete the Arabic version 
of the BCTQ (BCTQ-A) after being interviewed by 
a neurologist who confirmed the diagnosis of clinical 
CTS. Illiterate patients were assisted by a family 
member in completing the questionnaire. After EDX 
was completed, only patients whose clinical CTS was 
confirmed by EDX were included in the study. 

To test for reproducibility (test-retest reliability), 36 
consecutive patients with CTS were asked to complete 
again the BCTQ-A after 1 week and return it by e-mail. 
To test for responsiveness, we subsequently contacted 

those patients who had carpal tunnel release (CTR) 2 
months after the procedure and asked them to complete 
an electronic version of the questionnaire.

The study was approved, as a part of a larger project 
(E-15-1581), by the Institutional Review Board of King 
Saud University. All participants signed an informed 
consent. 

Translation and cultural adaptation. A multistep 
forward-backward translation method, according to the 
cross-cultural adaptation guidelines,15,16 was adapted 
to produce an Arabic version of the BCTQ. The 
translation process was conducted by a committee of 3 
neurologists and 1 translator. Forward translation into 
Arabic was independently performed by 2 neurologists 
(both are bilingual, with Arabic as their first language). 
After reaching an agreement on the forward translation, 
the provisional Arabic version was independently back-
translated into English by a neurologist and a translator 
(both bilingual, with English as their first language). 
Any inconsistencies in translation were discussed by the 
committee members and resolved by consensus before 
producing the provisional Arabic version (BCTQ-A). 
For cognitive debriefing, 5 patients with CTS were asked 
to review the BCTQ-A and report any unclear items. 
Finally, production of the final version, BCTQ-A, was 
completed (Appendix). 

Statistical analysis. Descriptive statistics was applied 
to demographic variables. For each individual, the 
SSS and FSS scores were obtained by summing the 
scores of the items on each scale. Reliability (internal 
consistency) of each scale of the BCTQ-A was assessed 
by Cronbach α coefficients. A Cronbach α>0.7 was 
considered satisfactory.17 

Reproducibility of the BCTQ-A was assessed on 36 
stable patients with CTS with a 1-week test–retest, by 
computing the intraclass correlation coefficient (ICC) 
separately for each of the 2 scale scores. An ICC >0.7 
was considered satisfactory.18 A Bland–Altman plot was 
used to assess the absolute agreement of the test–retest 
scores, and the 95% limits of agreement were calculated 
by using the formula Md±1.96 * SDd, where Md is the 
mean difference between paired test-retest scores, and 
SDd is the standard deviation of these differences. The 
minimum detectable change (MDC) was defined as 
the minimal change in the scores of each scale required 
to differentiate a true change from a change due to 
variability in scoring or measurement error. The MDC 
was calculated using the formula 1.96*√2*SEM, where 
SEM is the standard error of measurement.19 The SEM 
was calculated using the formula SDb *√(1-ICC), where 
SDb is the standard deviation of the baseline scores for 
each scale. 

Disclosure. Authors have no conflict of interests, and the 
work was not supported or funded by any drug company.
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Factor analysis was used to explore the latent 
variables (hypothetical constructs) of the BCTQ-A. 
Validity was assessed by comparing the latent variables 
and factor loadings of the BCTQ-A with those of the 
English version. The Cronbach α was calculated for 
each factor.

To assess for responsiveness, a Wilcoxon signed-rank 
test was performed to evaluate the differences in the 
total BCTQ-A, SSS, and FSS scores at baseline and at 
follow-up post CTR. The effect size (ES) was computed 
by dividing the test statistic by the square root of the 
number of observations (2 observations per patient, 
pre- and post-CTR). An ES of > 0.5 was considered 
large, and an ES of 0.3 - 0.49 was considered moderate. 
Statistical analysis was performed using the statistical 
software SPSS version 23 (IBM, Armonk, N.Y, USA). A 
2-tailed p<0.05 was considered statistically significant. 

Results. In total, 134 consecutive patients with 
clinically and EDX confirmed CTS (114 women, 20 
men) participated. Of those, 109 (81.3%) patients 
returned a completed questionnaire. The most frequently 
missing item was FSS item 1 (writing, n=17), followed 
by FSS item 3 (holding a book while reading, n=14). 
The mean age of our cohort was 49.2±11.3 years. CTS of 
the right or left hand was diagnosed in 41 (30.6%) and 
8 (6%) patients, respectively, and of both hands in 85 
(63.4%) patients. No problems were encountered in the 
translation process, nor with the cognitive debriefing, 
as all the BCTQ items were readily translatable into 
Arabic language and consistent with the local culture. 

Only data from completed questionnaires 
were included in the analysis. The mean SSS score 
was 32.0±8.4, and the mean FSS score was 18.5±7.6. 

Figure 1 -	Test-retest reliability of the symptom severity scale (SSS). A) Retest SSS score as a function of the baseline SSS score, B) Bland-Altman blot with 
95% limits of agreement (dotted line).

Figure 2 -	Test-retest reliability of the functional status scale (FSS). A) Retest FSS score as a function of the baseline FSS score. B) Bland-Altman blot with 
95% limits of agreement (dotted line).
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The Cronbach α was 0.91 for the total BCTQ-A score, 
0.88 for the SSS and 0.87 for the FSS. The ICCs for 
the SSS and FSS were 0.88 (95% confidence interval 
[CI] 0.77–0.94) and 0.89 (95% confidence interval 
[CI] 0.79–0.95), respectively (Figures 1A and 2A). The 
Bland–Altman plot showed good agreement between 
the 2 measurements for each scale, with no proportional 
bias. The Md for the SSS was 2.88 (95% CI: -7.69 to 
13.48), (Figure 1B). The Md for the FSS was – 0.86 
(95% CI: -10.56 to 8.84), (Figure 2B). The SEM for the 
SSS and FSS were 2.9 and 2.6, respectively. The MDC 
for the SSS and FSS were 4.7 and 4.5, respectively, 
indicating that a score difference ≥5.0 on either scale 
represents a true change. 

Factor analysis of the combined 19 items from both 
scales was conducted. Principal axis factoring was used 
as an extraction method, followed by determination 
of factor loading using an oblique rotation method. 

The Kaiser-Meyer-Olkin (KMO) measure was 0.85, 
suggesting sampling adequacy for each item, and that 
our data were suitable for factor analysis. 

There was a discrepancy in the retention rules 
regarding the number of factors that could be extracted; 
using the criterion of eigenvalue (amount of variance in 
the total sample accounted for by a factor) greater than 
1.0 indicated 4 factors, but parallel analysis indicated 2 
factors. However, after examining the scree plot, and to 
validate our data in comparison to previous studies,20,21 
we decided to extract three factors. The first factor of 
the BCTQ-A had an eigenvalue of 7.29, and explained 
38.4% of the total variance of the BCTQ-A scores. 
The second and third factors had eigenvalues of 2.20 
and 1.33 and explained 11.6% and 7.0% of the total 
variance of the scores, respectively. Thus, the 3 factors 
together explained 56.9% of the cumulative variance 
of the BCTQ-A scores. To analyze factor loadings, and 

Table 1 -	 Factor loadings for the BCTQ-A scale items.

Items* Factors
1 2 3

SSS-1 Hand/wrist pain at night – severity 0.642
SSS-2 Hand/wrist pain at night – wakening frequency 0.565
SSS-3 Hand/wrist pain – daytime 0.808
SSS-4 Hand/wrist pain – daytime, frequency 0.800
SSS-5 Hand/wrist pain – daytime, duration 0.525
SSS-6 Hand numbness – severity 0.397
SSS-7 Hand weakness – severity 0.415
SSS-8 Hand tingling – severity 0.647
SSS-9 Hand numbness/tingling –  night, severity 0.920
SSS-10 Hand numbness/tingling –  wakening, frequency 0.635
SSS-11 Grasping small objects 0.638
FSS-1 Writing 0.698
FSS-2 Buttoning clothes 0.579
FSS-3 Holding a book while reading 0.785
FSS-4 Gripping a telephone handle 0.596
FSS-5 Opening jars 0.581
FSS-6 Household chores 0.664
FSS-7 Carrying of grocery bags 0.781
FSS-8 Bathing and dressing 0.628
Only factor loadings >0.3 were included in the table. *FSS - functional status scale, SSS - symptom severity scale 

Table 2 -	 Sensitivity to change of the total BCTQ-A, SSS, and FSS scales after carpal tunnel release surgery.

Scales Baseline Follow-up P-value* ES
M±SD

SSS (n=36) 33.1±9.4 20.8±9.5 <0.001 0.55
FSS (n=36) 22.0±7.9 17.8±9.1   0.004 0.34
BCTQ-A (n=36)   55.1±16.1   38.5±17.6 <0.001 0.51
*p-values were obtained using a Wilcoxon signed-rank test. BCTQ-A - Arabic version of the Boston carpal tunnel syndrome 
questionnaire, FSS - functional status scale, SSS - symptom severity scale, M - mean, SD - standard deviation, ES - effect size 
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due to the presence of correlation between the 3 factors 
(range 0.46–0.59), the “promax” oblique rotation 
method was employed. Using a cutoff of 0.3 to define 
significant loading,22 all the items of the FSS, and items 
7 (hand weakness) and 11 (difficulty grasping small 
objects) of the SSS had significant loadings on factor 
1 (functional status factor, Table 1). The SSS items 1, 
2, 6, 8, 9, and 10 had significant loadings on factor 2 
(sensory symptoms factor). The SSS items 3, 4, and 
5 had significant loadings on factor 3 (pain factor). 
No cross-loading or unloading were observed. The 
Cronbach α coefficients for factors 1, 2, and 3 were 
0.89, 0.85, and 0.78, respectively. 
The responsiveness of the BCTQ-A, SSS, FSS was 
assessed in 36 patients at 2 months post-CTR. The 
total BCTQ-A, SSS, and FSS scores significantly 
decreased (indicating an improvement) post-CTR, 
with an average change of 16.6, 12.3, and 4.2 points, 
respectively (Table 2). 

Discussion. This study described the successful 
translation and validation of the BCTQ into Arabic. No 
difficulties were encountered during the translation and 
cross-cultural adaptation, supporting the conceptual 
equivalence of the original and Arabic (BCTQ-A) 
versions. The BCTQ-A demonstrated excellent 
reliability, reproducibility, and validity, and is sensitive 
to changes, as shown by its responsiveness to CTR.

The internal consistency of the SSS and FSS of the 
Arabic version is similar to that of the original English 
version of the BCTQ. It is also similar to the internal 
consistency reported by other validation studies of 
the BCTQ.5,9,12,13 We decided to maintain a one-week 
interval to assess test-retest reliability; such interval 
would be long enough to allow patients to forget their 
initial responses but not long enough to allow for a true 
change in their CTS status. When calculating the scores 
for each scale on an individual level, we decided to use 
the sum of the scores rather than the mean score of all 
items, which was used in the original study. It is more 
practical for a busy clinician monitoring the response 
during a follow-up visit to add-up item scores than to 
calculate the mean. As we have demonstrated, a change 
of ≥ 5.0 points on either scale represents a true change. 
Reproducibility of the BCTQ-A is confirmed by a 
satisfactory ICC for each scale, and is further supported 
by the good agreement of the successive measurements 
on the Bland–Altman plot. The ICCs for the SSS and 
FSS in this study are comparable to those measured in 
previous studies.9–13 

Contrary to other studies,5,10–13 we did not use the 
correlation between the BCTQ-A and other quality-

of-life outcome measures, but we chose exploratory 
factor analysis to test the hypothetical constructs of the 
BCTQ-A. The 3-factor structure (function, sensory 
symptoms, and pain) in our study provides the best 
account for the data, and explains 56.9% of the total 
variance. Factor loadings for all the 19 BCTQ-A items 
are satisfactory (Table 1). Moreover, the BCTQ-A does 
not have any complex items with cross-loading of > 
0.3. It is unclear why SSS item 6 has the lowest factor 
loading (0.397) of all the 19 items in our study. A 
previous study also showed low factor loadings for this 
item, and attributed it to the lack of specification of the 
exact time when numbness occurs,23 whereas its factor 
loadings in other studies were higher (ranged from 
0.508 to 0.754) than in our study.20,21 Nonetheless, all 
the BCTQ-A items in our study loaded on the correct 
factors, identical to those reported by Atroshi et al.,20 
and very similar to those reported by Ortiz-Corredor 
et al.,21 the only exception being item 1 of the SSS that 
loaded on factor 3 in the latter study. In addition, the 
high Cronbach α coefficients of each of the three factors 
indicate homogeneity of their items. These findings 
indicate that factor analysis of the BCTQ-A produced 
the correct factor structure, and provided psychometric 
evidence for its validity. Therefore, until confirmatory 
factor analysis is conducted on a different cohort, we 
suggest retaining all the 19 items based on their clinical 
relevance and contribution to the factors. 

The responsiveness of the Arabic version was 
supported by the ability of the BCTQ-A and its subscales 
to detect improvements post-CTR, with a significant 
p-value and an acceptable ES. Notwithstanding the 
differences in the methodology used to calculate the ES 
between our study and the original BCTQ,4 both studies 
showed a lower responsiveness of the FSS compared 
with the SSS. This has also been shown in other BCTQ 
validation studies.5,9,10,12 A time-lag in the post-CTR 
improvements in functional activities with respect to 
the improvements in symptoms severity is a possible 
explanation. However, the FSS is mostly a generic 
scale, and the activities included are affected by many 
musculoskeletal conditions of the upper extremities. 
An association between CTS and musculoskeletal 
injuries (rotator cuff syndrome and epicondylitis) has 
been reported,24–26 but was not examined in our study. 
Therefore, we cannot exclude a role of such conditions 
in hampering a more robust responsiveness of the FSS. 

This study has a few limitations. Our sample size 
was relatively small for factor analysis when using only 
completed surveys. However, it met the minimum 
requirements (more than 5 participants per item, and 
more than 100 participants in total),22 and the values 
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of factor loadings and KMO indicated the adequacy of 
the sample.  The most frequently missed item in the 
BCTQ-A was FSS item 1, which concerns writing, 
followed by FSS item 3, which concerns the ability 
to hold a book while reading. Possible explanations 
for missing data could be that these activities were 
infrequently performed by patients who returned 
incomplete surveys, or illiteracy. Because there is no 
recommended methodology for handling missing data 
in the original BCTQ, the statistical analysis was only 
performed on complete questionnaires. 

In conclusion, we have translated and culturally 
adapted the Arabic version of the BCTQ, and 
demonstrated its rigorous psychometric properties 
including reliability, reproducibility, validity, and 
responsiveness to CTR. The Arabic version can be now 
used for clinical and research purposes in Arab patients 
with CTS. 
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استبیان بوسطن لمتلازمة النفق الرسغي
ماهي شدة ألم الید او الرسغ أثناء اللیل؟

- لا أعاني من ألم الید أو الرسغ خلال اللیل )1(
- ألم خفیف )2(
- ألم متوسط )3(
- ألم شدید )4(

- ألم شدید جدا )5(

ما هو معدل استیقاظك من النوم بسبب آلام الید أو الرسغ خلال آخر أسبوعین )مرة/یوم(؟
-أبدا )1(

-مرة واحدة )2(
-مرتین الى ثلاث مرات )3(
-أربع الى خمس مرات )4(
-أكثر من خمس مرات )5(

هل تعاني من ألم بالید أو الرسغ خلال النهار؟
-لا أعاني من ألم خلال النهار )1(

-أعاني من ألم خفیف خلال النهار )2(
- أعاني من ألم متوسط خلال النهار )3(
- أعاني من ألم شدید خلال النهار )4(

- أعاني من ألم شدید جدا خلال النهار )5(

كم مرة تشعر بألم بالید أو الرسغ خلال النهار )مرة/یوم(؟
-أبدا )1(

-مرة أو مرتین بالیوم )2(
-ثلاث إلى خمس مرات بالیوم )3(

-أكثر من خمس مرات بالیوم )4(
-الألم مستمر )5(

اذا شعرت بالألم خلال النهار، تقریبا كم تستغرق مدة الألم )بالدقائق(؟

- لا أعاني من ألم خلال النهار ) 1(
- أقل من ١٠ دقائق )2(

-من ١٠ الى ٦٠ دقیقة )3(
- أكثر من ٦٠ دقیقة )4(

- الألم مستمر خال النهار )5(

هل تعاني من خدر )فقد في الاحساس( بیدك؟
-لا یوجد )1(

- أعاني من خدر خفیف )2(
- أعاني من خدر متوسط )3(
- أعاني من خدر شدید )4(

- أعاني من خدر شدید جدا )5(

هل تعاني من ضعف بالید أو بالرسغ؟
-لا یوجد ضعف )1(
- ضعف خفیف )2(
- ضعف متوسط )3(
- ضعف شدید )4(



استبیان بوسطن لمتلازمة النفق الرسغي
هل تعاني من احساس بالتنمیل في یدك؟

- لا یوجد تنمیل )1(
- تنمیل خفیف ) 2(
- تنمیل متوسط ) (3
- تنمیل شدید ) 4(

- تنمیل شدید جدا ) 5(

ما هي شدة الخدر )فقد الاحساس( أو التنمیل في اللیل؟
- لا یوجد خدر أو تنمیل )1(

- خفیف )2(
- متوسط )3(
- شدید )4(

- شدید جدا )5(

ما هو معدل استیقاظك من النوم لیلا بسبب خدر أو تنمیل الید خلال آخر أسبوعین؟
- أبدا )1(

- مرة واحدة )2(
- مرتین الى ثلاث مرات )3(
- أربع الى خمس مرات )4(
- أكثر من خمس مرات )5(

هل تعاني من صعوبة بالإمساك أو استعمال الأشیاء الصغیرة كالقلم أو المفتاح؟
- لا یوجد صعوبة )1(
- صعوبة خفیفة )2(

- صعوبة متوسطة )3(
- صعوبة شدیدة )4(

مستوى الحالة الوظیفیة

خلال أي یوم من الأسبوعین الماضیة، هل سببت لك أعراض الید أو الرسغ أي صعوبة في الأنشطة التالیة؟ )یرجى وضع دائرة أمام الاختیار الأنسب( 

لا أستطیع ممارسة النشاط أبدا 
بسبب أعراض الید أو الرسغ

صعوبة شدیدة صعوبة متوسطة صعوبة خفیفة لا یوجد صعوبة الأنشطة

5 4 3 2 1 الكتابة
5 4 3 2 1 تزریر الملابس
5 4 3 2 1  امساك

الكتاب
اثناء القراءة

5 4 3 2 1  امساك
الهاتف

5 4 3 2 1 فتح العلب
5 4 3 2 1  الأشغال

المنزلیة
5 4 3 2 1 حمل أكیاس التسوق
5 4 3 2 1  الاستحمام

واللبس


