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Abstract

Background: Carpal tunnel syndrome is a frequent cause
of compression neuropathy. So, it is necessary to measure
function and symptoms which are highly important to patients
with carpal tunnel syndrome and have the most impact on
quality of life.

Aim of Study: To translate and test face validity, content
validity, feasibility, internal consistency reliability and test
retest reliability of Arabic-language version of Boston carpal
tunnel questionnaire in carpal tunnel syndrome patients.

Material and Methods: Fifty patients with carpal tunnel
syndrome was recruited, 95 sheets (test and retest sheets)
were filled out, two expert panels (each consists of ten experts)
participated in this study. Forward translation, development
of preliminary initially translated version, backward translation,
and development of the pre-final version and testing of pre-
final version by experts then testing of the final version on
patients was done. Index of clarity, expert proportion of
clearance, index of content validity, expert proportion of
relevance, descriptive statistics, missed item index, Cronbach's
alpha and Spearman's rank correlation coefficient were used
for statistical analysis.

Results: The study showed that scale index of clarity
equals 87.14%, the mean proportion of clearance equals
87.14%, scale index of content validity equals 96.67%, the
mean proportion of relevance equals 96.67%. The questionnaire
items were filled by 95% in all sheets. The questionnaire
needed less than 7 minutes to be filled. Cronbach's alpha
equals 0.915 (0.877, 0.915) and all Spearman's correlations
between test and retest results were statistically significant.

Conclusion: Arabic-language version of Boston carpal
tunnel questionnaire has face and content validity, feasibility
and Internal consistency and test retest reliability enough in
assessment of carpal tunnel syndrome.
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PREVIOUSLY, Carpal Tunnel Syndrome (CTS)
severity measurements and treatment outcomes
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were assessed by neuromuscular studies and ob-
jective signs by physicians, and did not incorporate
the patient's perspectives. The Boston Carpal Tunnel
Questionnaire (BCTQ), a reliable and valid self-
administered disease-specific outcome question-
naire for CTS. The instrument is disease-specific
and covers two important dimensions (function
and symptoms) which are highly important to
patients with CTS and have the most impact on
Quality of Life (QoL) [1]. Many questionnaires of
hand function assessment were developed such as:
Disability of Arm, Shoulder and Hand Question-
naire (DASH) [2], Michigan Hand Questionnaire
(MHQ) 3] and Patient-Related Wrist/Hand Evalu-
ation (PRWHE) [4]. The Boston Carpal Tunnel
Questionnaire (BCTQ) is clearly the most promis-
ing condition-specific measure. However, the
BCTQ has the advantage being a CTS specific
instrument and is supported by extensive research
in this population [5]. This questionnaire consists
of 19 items in two different parts: The Symptom
Severity Scale (SSS) and the Functional Status
Scale (FSS). The SSS consists of 11 questions that
considers wrist pain episodes, numbness, weakness,
and difficulty of grasping scored from one (normal)
to five (very serious, very difficult, more than five
times, and continued). Furthermore, the FSS is an
eight itemed subscale which access daily hand
functions. The FSS is also scored from one (no
difficulty) to five (cannot perform the activity at
all). The total score is calculated as the mean of
all items for each subscale. Higher scores indicate
a worse symptom or function [6]. The BCTQ can
be self-, interview-, or telephone-administered the
Carpal Tunnel Questionnaire requires <10 minutes
to complete and does not require special training
[1]. Self-administered questionnaires may eliminate
bias and, though subjective, are standardized,
reproducible and sensitive to clinical changes. In
order to use any new assessment tool in research,
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it should be valid and reliable to minimize biasin
the study [7].

By adapting an instrument, the researcher is
able to equivalence data from different samples
and from different backgrounds, which enables
greater fairnessin the evaluation. The use of adapt-
ed instruments enables a greater ability to generalize
results and enables one to investigate differences
within an increasingly different population [g]. It
isimportant to mention that translation of avalid
and reliable scale or questionnaire to any language
doesn't mean that thistrandation isalso valid and
reliable as the original scale or questionnaire. So
validity and reliability testing of the translated
version is necessity [8] . Carpal Tunnel Syndrome
results from a compression of the median nerve
between the transverse carpal ligament, the flexor
tendons and the carpal bones at the wrist level and
is characterized by paraesthesia, pain, and weakness
in the forearm [9]. The diagnosis of CTS is based
on the symptoms and signs and Electromyography
(EMG) studies. Characteristic symptoms in patients
with CTS include nocturnal pain, numbness, and
tingling sensation in the radial sides of hands.
Tindl's sign and Phalen's sigh are common indica-
torsof CTS [10] . Recently, ultrasonography of the
median nerve has emerged as an aternative to
EMG studies [11,12] .

Material and Methods

Participants: This study was conducted in out-
patient clinics of Mansoura University Hospital,
Egypt in 2018 to test face validity, content validity,
feasibility, internal consistency reliability and test
retest reliability of the adapted Arabic-language
version of Boston carpal tunnel questionnairein
carpal tunnel syndrome patients. This study fol-
lowed studies that recommended guidelines for
trand ating, adapting and validating psychol ogical
instruments [13,14] . Two expert panels; each consists
of ten experts and 50 patients with carpal tunnel
syndrome referred by physician participated in this
study. Each participant signed the consent form.

Inclusion criteria for experts:

* Experience not less than ten years or at least
master degree.

* Major part of their work iswith Arabic population.
* Fluent in Arabic and English.

A- Inclusion criteria for patients:
All patients were chosen according to the fol -
lowing criteria:

* Referred as carpal tunnel syndrome by physi-
cian.

* Being conscious.
* Ableto read and writein Arabic.

C- Exclusion criteria for patients:
* Severe neuropathy.
» Wrist trauma or surgery.
* Arthritis.
* Pregnancy.
* Psychological problems.
* Double crush syndrome.

Procedures:

Initially, the researchers found a various forms
of the questionnaire, so, an integrated form was
produced from them to suit the Egyptian patient's
culture.

The following steps wer e followed:

* Forward tranglation:Translation of the integrated
form into Arabic (forward trang ation or one-way
tranglation) and produce two forward-translated
versions (Arl and Ar2).

A- Questionnaire in English was trand ated into
Arabic and produce two forward-trandated versions
(Arl and Ar2).

B- Two trandlators were participated in forward
trandlation, their mother language is Arabic, but
they had distinct backgrounds.

- Onetrangdlator was knowledgeable about health
terminology and the content area of the construct
of thetool in the Arabic.

- The other transglator was knowledgeabl e about
the cultural and linguistic nuances of the Arabic.

* Development of the preliminary initial translated
Arabic version:

A- Both versions (Arl and Ar2) compared and
merged by the researchers.

B- Resolving of discrepancies and linguistic
nuances of Arabic language. Then the preliminary
initial translated Arabic version developed.

* Blind back-trandlation (blind backward trangl ation
or blind double trandation) of the preliminary
initial translated version of the questionnaire:

A- Thepreliminary initial translated Arabic
version of the questionnaire was translated into

English and produced two back-translated versions

(Enl and En2).

B- Two translators participated in back transla-
tion, but they had distinct backgrounds.
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- One translator was knowledgeable about health
terminology and the content area of the construct
of the tool in English.

- The other trandator was knowledgeabl e about
the cultural and linguistic nuances of English
language.

» Comparison of the two back-translated versions
of the questionnaire (Enl and En2):

The researchers compared back-translation of
Enl with En2, and also compared both Enl and
En2 with the integrated form of the questionnaire
regarding instructions, items, response format,
wording, sentence structure, meaning and rele-
vance, and they did not need to develop any ad-
justmentsto it, so the preliminary initia translated
Arabic version considered to be the pre-final Arabic
version of the questionnaire.

* Pilot testing 1 of the pre-final Arabic version of
the questionnaire for face and content validity:

According to [14], two expert panels participated
in this study. Their experience was not less than
ten years or at least master degree; their specialties
were basic science, orthopedic, neurology and
neurosurgery. They evaluated 21 questions of the
pre-final Arabic version for face and content va-
lidity, first question considering patient data, second
question considering questionnaire instructions
and 19 questions that were questionnaire items as
following:

A- Thefirst expert panel (ten experts) were
asked to evaluate each item of thetool for clarity
(face validity) and provided suggestions to improve
its clarity; dichotomous questions (clear/unclear)
was used regarding instruction, items and response
words.

B- Then the second expert panel were asked to
evaluate each item of the pre-final Arabic version
of the questionnaire for content equivalence (con-
tent-related validity) using the following scale: 1
=not relevant; 2=unable to assess relevance; 3=
relevant but needs minor alteration; 4=very relevant
and succinct and give suggestions to improve its
relevance (1 and 2 considered not relevant, 3 and
4 considered relevant).

C- After the pre-final version passed expert
face and content validity tests, changes suggested
were done, it was named the final Arabic Version.

* Pilot testing 2 of the final Arabic version of the
questionnaire was conducted on patients with
carpal tunnel syndrome: Patientsfilled out 50
data collection sheets.
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* Feasibility (ability to use on larger sample):
Feasibility was evaluated by the assessment of
the frequency of missing answers per item and
administration time.

* Fourty five patients with carpal tunnel syndrome
completed the sheet again after two days.

Satistical analysis:
SPSS computer program version 20 (SPSS,
Inc., Chicago, IL). Alphalevel set at 0.05:

* Face validity was tested by clarity index and
expert proportion of clearance.

 Content validity was tested by index of content
validity (CV1) and expert proportion of relevance.

* Descriptive statistics of patients and sheets were
made.

» Using mean, median, Standard Deviation (SD),
mode, minimum (min) and maximum (max).

* Feasibility index was cal culated using missed
item index and time taken to fill the questionnaire.

* Internal consistency reliability was measured
using Cronbach's coefficient alpha.

* Test retest reliability was measured using mean
scores and Spearman's rank correlation.

Results

To test the face validity of Arabic-language
version of Boston carpal tunnel questionnaire, item
index of clarity was measured. According to the
first expert opinion, the index of clarity of all
twenty one questions was 87.14% as shown in
(Table 1).

Table (1): Item index of clarity of the final version by the 1 &

expert panel.
Item number  No of experts agree Item index of clarity
1 7 70%
2 7 70%
3 8 80%
4 7 70%
5 9 90%
6 10 100%
7 10 100%
8 8 80%
9 9 90%
10 9 90%
1 8 80%
12 8 80%
13 8 80%
14 10 100%
15 10 100%
16 10 100%
17 9 90%
18 10 100%
19 8 80%
20 9 90%
21 9 90%
Mean 87.14%
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According to expert opinion, the mean value
of expert proportion of clarity was (87.14%) rep-
resented in (Table 2). The second expert panel
measured the content validity of the questionnaire
and the Scale Index of Content Validity (S 1CV)
equaled 96.67% as shown in (Table 3), also expert
proportion of relevance was calculated and repre-
sented in (Table 4). Descriptive statistics showed
that patients were of both genders (43 female and
7 male) their ages ranged between 25 and 74 years,
aso it showed that 46% of participants were house
wives and 92% used their right hand and 45 patients
made retest. It also showed that its items were
filled by 95% in all sheets and it needed less than
7 minutes to be answered in about 80% of all
sheets. Internal consistency calculations were made
for the final version and it was found that Cron-
bach's alpha equaled 0.915, with lower bound 0.877
and upper bound 0.915 at 95% confidence interval.
Spearman's rank correlations were calculated for
each item regarding the two-tailed value of pis
0.01, mean of Spearman's rank correlation was
0.995 asshown in (Table 5).

Table (2): Expert proportion of clearance of the final version

Table (4): Expert proportion of relevance of the final version

by the expert panel.

Expert Number of agreements Proportion
number (relevant responses) of relevance
1 21 100%

2 19 90.47%

3 21 100%

4 21 100%

5 21 100%

6 18 85.71%
7 21 100%

8 21 100%

9 20 95.23%
10 20 95.23%
Mean 20.3 96.67%

Table (5): Spearman's rank correlations coefficients.

by the 1 st expert panel.
Expert No. of itemsthat expert Proportion
number agree (max. 21 items) of clarity
1 19 90.47%
2 21 100%
3 21 100%
4 17 80.95%
5 17 80.95%
6 21 100%
7 15 71.42%
8 12 57.14%
9 19 90.47%
10 21 100%
Mean 18.3 87.14

Table (3): Item index of content validity of the pre-finalarabic
version of the scale by the 2nd expert panel.

Item number No of experts agree SIcv
1 10 100%
2 10 100%
3 10 100%
4 10 100%
5 9 90%

6 10 100%
7 9 90%

8 10 100%
9 10 100%
10 10 100%
1 10 100%
12 10 100%
13 10 100%
14 10 100%
15 10 100%
16 10 100%
17 10 1000%
18 9 90%
19 9 90%
20 9 90%
21 8 80%
Mean 9.67 96.67%

Correlation Association between

Item no r-value strength pre- and post-test

1 0.980 Very strong Statistically significant
2 0.999 Very strong Statistically significant
3 0.999 Very strong Statistically significant
4 0.999 Very strong Statistically significant
5 0.999 Very strong Statistically significant
6 0.994 Very strong Statistically significant
7 0.988 Very strong Statistically significant
8 0.999 Very strong Statistically significant
9 0.997 Very strong Statistically significant
10 0.999 Very strong Statistically significant
1 0.994 Very strong Statistically significant
12 0.999 Very strong Statistically significant
13 0.988 Very strong Statistically significant
14 0.978 Very strong Statistically significant
15 0.999 Very strong Statistically significant
16 0.999 Very strong Statistically significant
17 0.999 Very strong Statistically significant
18 0.999 Very strong Statistically significant
19 0.999 Very strong Statistically significant
Total score 0.995

Discussion

The present study was designed to translate
and test face validity, content validity, feasibility,
internal consistency reliability and test retest reli-
ability of adapted Arabic-language version of the
original version of Boston carpal tunnel question-
naire. It isimportant to mention that translation of
avalid and reliable scale or questionnaire to any
language doesn't mean that this translation is also
valid and reliable as the original scale or question-
naire. So validity and reliability testing of the
tranglated version is necessity [§] . Our study suc-
cessfully described the Arabic translation and
adaptation of the BCTQ and provided excellent
analyses of the psychometric properties of the
translated questionnaire. Our study concerned with
testing of validity and reliability of the whole
guestionnaire as a one unit, on the other side, other
studies tested the validity and reliability of each
scale.
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The results demonstrated that the translated
BCTQ has acceptable face validity. According to
expert's opinion, the index of clarity of all twenty
one questions was 87.14% and the mean value of
expert proportion of clarity was 87.14%, also it
has excellent content validity as S-1CV equaled
96.67% and the mean value of proportion of rele-
vance was 96.67%. The results of the current study
came in agreement with [15] who stated that a scale
to be judged as having excellent content validity,
it would be composed of items with item Indexes
of Content Validity (I-CV1) that meet the following
criteria (I-CVI of 1.00 with three to five experts
and aminimum I-CVI of .78 for 6 to 10 experts)
and it would have S-CVI of .90 or higher. The
recommended standards may necessitate two rounds
of expert review if theinitial assessment suggests
the need for substantial item improvement. Also
this came in agreement with [16] who stated that
S-CV1/Ave of 0.90 or above is the minimum ac-
ceptable index, and items that do not achieve the
minimum acceptable indices are revised and re-
evaluated. The Arabic version of BCTQ had high
feasibility because its items were filled by 95% in
all sheetsand it needed less than 7 minutes to be
answered in about 80% of all sheets. The results
of the current study came in agreement with [17]
who stated that missing rate on the item level was
considered acceptable if no singleitem had a
missing rate exceeding 10% and completion time
was considered acceptable if 95% of sheets were
completed in less than 15 minutes. The Arabic
version of BCTQ had very good internal consist-
ency and very good test retest reliability as Cron-
bach's alpha was found to be 0.915 (0.877, 0.915)
and all spearman’s rank correlation coefficients
between test and retest results were statistically
significant as r=0.995 (item 1:0.980, item 2:0.999,
item 3:0.999, item 4:0.999, item 5:0.999, item 6:
0.994, item 7:0.988, item 8:0.999, item 9:0.997,
item 10:0.999, item 11:0.994, item 12:0.999, item
13:0.988, item 14:0.978, item 15:0.999, item 16:
0.999, item 17:0.999, item 18:0.999, item 19:0.999.
So according to [18] a between 0.7 and 0.9 is
referred as good internal consistency, also Spear-
man's rank correlation coefficient between 0.7, cc
and 0.9 (asinitem 1, 3, 4, 5 and 6) isreferred as
good test retest reliability and Spearman's rank
correlation coefficient between 0.6 and 0.7 (asin
item 2 and 7) isreferred as acceptabl e test retest
reliability. Similar results for the original English
version of the BCTQ for internal consistency have
been reported (0.89 and 0.91 for each scale) and
for correlation coefficientsin test-retest reliability
measurements (r=0.91 and r=0.93 for the SSS and
the FSS, respectively) [1].

4409

Likewise, the Greek version of the questionnaire
showed high reliability index expressed through
Cronbach a 0.89 (for SSS) and 0.93 (for FSS),
with moderate to high correlation coefficient ( r=
0.53 for SSS and 0.68 for FSS) [19].

Also the results came in agreement with the
Spanish version of BCTQ. Reliability was very
good, internal consistency: a S=0.91 and aF=0.87;
test-retest stability: rS=0.939 and rF=0.986 [20].
These results also came in agreement with the
study of the Korean version K-BCTQ of the ques-
tionnaire. The ICCs were 0.92 for the SSS and
0.94 for the FSS. The Cronbach'’s alpha coefficients
of the K-BCTQ (0.89 for the SSS and 0.90 for the
FSS) are indicative of the high internal consistency
other questionnaire [21] . Internal consistency was
determined using the Cronbach's alpha coefficients
of inter-item correlations. A Cronbach's alpha of
1.0 represents a perfect correlation among all items
[1, and a Cronbach's apha of >.0.7 is considered
to indicate satisfactory internal consistency [22].
An ICC value of >0.75 indicates that an instrument
isreliable [23]. A project to translate, adapt and
validate an instrument for cross-cultural research
may take several years, and it is normally conducted
using more than one study to adhere to the recom-
mended methodological approaches described
above [14].

One study might set asitsinitial goal to trans-
late, adapt and cross-validate a research instrument
using translation steps and pilot testing of the pre-
final version of the instrument in the target language
with amonolingua sample: cognitive debriefing
[14].

In asecond study, the researchers might set a
single goal to establish the preliminary psychomet-
rics of the trandated instrument with bilingual
participants. Then, in athird study, the researchers
goal might be to establish theinitia full psycho-
metric properties of atransated instrument in a
sample of the target population of interest [14]. The
final version is considered the base for the next
research that will be conducted to establish the full
psychometric properties of Arabic-language version
of BCTQ.

Conclusion:

The results obtained from the current study and
the discussion that followed it can lead to conclud-
ing that Arabic-language version of Boston carpal
tunnel questionnaire has face and content validity,
feasibility and internal consistency and test retest
reliability enough in assessment of carpal tunnel
syndrome.
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