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Abstarct Purpose: The aim of this study was to investigate the associations between nerve 
conduction studies and three commonly used patient-reported outcome measures (Disabilities 
of the Arm, Shoulder and Hand [DASH], Michigan Hand Outcomes Questionnaire [MHQ], and the 
Polish version of the Boston Carpal Tunnel Questionnaire [BCTQ]) 
Methods: A total of 218 consecutive patients with carpal tunnel syndrome (CTS) completed the 
BCTQ, MHQ, and DASH questionnaires followed by nerve conduction studies on their first visit 
to the clinic. 
Results: After a 14-day interval, 189 of these patients completed the BCTQ for the second 
time. The Polish version of the BCTQ was shown to have excellent internal consistency, test–
retest reliability, and validity. The BCTQ’s construct validity revealed a strong correlation with 
MHQ and DASH (both R > 0.7; P < 0.05). Generally, compound motor action potential amplitudes 
correlated slightly with MHQ (R = 0.22; P < 0.05) and its subscales, while sensory nerve action 
potential conduction velocities had a low correlation with the BCTQ’s symptom severity scale 
(R = –0.16; p < 0.05). 
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Conclusion: The Polish BCTQ version demonstrated good psychometric properties. It can be 
used both in clinical and research practice. Objective results of diagnostic procedure influenced 
patients’ lives as measured by subjective questionnaires. 
© 2018 British Association of Plastic, Reconstructive and Aesthetic Surgeons. Published by El- 
sevier Ltd. All rights reserved. 
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ntroduction 

arpal tunnel syndrome (CTS) is the most common neuropa- 
hy of the upper extremities, causing numbness, pain, and 
ingling in the hands. 1 There are many tools for diagnos- 
ng CTS, but none of them is sufficient on its own. 2 Confir-
ation is based on clinical symptoms, usually accompanied 
y nerve conduction studies and/or ultrasonography. Nerve 
onduction studies provide an objective measure of median 
erve function but require special technical expertise and 
quipment. 3 The American Association of Electrodiagnostic 
edicine provides the basic information and definitions for 
he testing needed for CTS diagnosis. 4 In addition, more 
hysicians now use standardized questionnaires to better 
ssess the patient’s discomfort as part of a complex assess- 
ent. 5 Patients’ aspects such as grade of discomfort, social 
nd employment factors, and patients’ expectations should 
e taken into consideration regarding the decision about ap- 
ropriate treatment. 
The subjective severity of patients’ symptoms can be 

valuated using the Patient-Reported Outcome Measures 
PROMs), which are reliable, low-cost, and simple meth- 
ds for assessing patients with hand disorders, including 
TS. 6 Depending of the tool’s design, a tool can mea-
ure the general health status of patients or more spe- 
ific disease-related symptoms. So far, many questionnaires 
hat help assess and standardize these types of measure- 
ents have been developed. While PROMs present good in- 
ividual psychometric properties, the researcher is faced 
ith a difficult choice of which form to use when assessing
atients. 7 

Another issue with these evaluations is how real dam- 
ge to the nerves determined by electroneurological meth- 
ds affects patients’ quality of life according to the PROM 

cale. There are few studies that have tried to investigate
he associations between those two parameters. Sonoo et 
l. reported a comparison between CTS’s neurophysiologi- 
al severity as measured in a study by Bland (2000a) and
he Boston Carpal Tunnel Questionnaire (BCTQ)’s symptoms 
everity scale. The author found a significant linear cor- 
elation of r = 0.26 between conduction abnormalities and 
CTQ’s symptomatology based on 29’594 cases. 8,9 Leite et 
l. described the BCTQ as a valid and responsive instrument,
hich should be used as a primary outcome measurement in 
uture CTS trials. 10 

The aim of this study was to investigate the association 
etween nerve conductions studies and the most popular 
uestionnaires used in hand surgery for CTS: (1) BCTQ; (2)
ichigan Hand Outcome Measure (MHQ); and (3) Disabilities 
f the Arm, Shoulder, and Hand (DASH). 11 Because the mea-
urement properties of the Polish BCTQ have not yet been 
rovided and used only as a clinimetrically confirmed tool, 
he authors undertook translation and adaptation of the Pol-
sh version of the BCTQ. 

atients and Methods 

his study used a cross-sectional design and was performed
n two stages. The first stage was BCTQ translation into Pol-
sh followed by its adaptation into clinical settings. The sec-
nd stage of the study was to check the reliability and va-
idity of the Polish BCTQ by testing it on a large group of
atients diagnosed with CTS and comparing these results 
rom results obtained from the MHQ, DASH, and NCS. The
ollected data was subject to thorough statistical analysis. 
he official license and translation agreement from the Re-
ents of the University of Michigan were obtained (academic
icense No 3372). The study was approved by the Bioethi-
al Committee of the Jagiellonian University in Krakow (No
072.6120.32.2017). 

tudy sample 

here were 218 patients included in this study, who had
een admitted to the outpatient clinic of the Second De-
artment of the General Surgery and the Department of
eurology of the Jagiellonian University Medical College 
n Krakow, Poland. Recruitment of 281 consecutive pa- 
ients was performed from February 2017 to February 2018
 Figure 1 ). Patients had been diagnosed with CTS, which
as confirmed: (1) 64.4% using NCS; (2) 16.7% with ultra-
onography; and (3) 18.9% with both tools. Inclusion crite-
ia consisted of several parameters: (1) CTS symptoms and
igns; (2) nerve conduction or ultrasonography confirmation 
comparing cross-sectional area measurements of the me- 
ian nerve obtained at the level of the carpal tunnel with
hose obtained at the level of the pronator quadratus mus-
le was higher than 2 mm 

2 ); 12 (3) no CTS-related no surgery;
4) > 18 years of age: (5) ability to complete the entire ques-
ionnaire on their own; (6) Polish as the subject’s first lan-
uage; (7) no changes in symptoms expected in the 14 days
etween assessments; and (8) no history of mental or neuro-
ogic disease. Written informed consent was received from 

ll participants. 
Electrodiagnostic criteria for CTS confirmation used in 

he current study consisted of two parameters: (1) median
istal motor nerve latency of > 3.6 msec or (2) a median sen-
ory nerve conduction velocity (SNCV) of < 50 m/sec across
he carpal tunnel. In cases of severe CTS in which the me-
ian sensory potentials and the compound muscle action po-
ential (CMAP) from abductor pollicis brevis (APB) muscle 
ere absent, a lumbrical-interosseous distal motor latency 
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Figure 1 Flow-chart presenting patient recruitment. CTS, carpal tunnel syndrome; BCTQ, Boston Carpal Tunnel Questionnaire; 
MHQ, Michigan Hand Outcomes Questionnaire; DASH, Disabilities of the Arm, Shoulder, and Hand. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(DML) comparison was performed (the upper limit of a nor-
mal test = 0.4 ms). 13 

Instruments and measures 

The translation was carried out in accordance with the ap-
proved guidelines (American Academy of Orthopedic Sur-
geons). 14 The final Polish BCTQ version is located in the sup-
plementary files. 

The BCTQ (Levine et al. 1993) consists of an 11-item sub-
scale for symptom severity (SSS) and an 8-item subscale for
functional impairment (FSS). 15 The total results were the
means of both scores. Any unanswered questions were not
included in the final score, and the average of the exist-
ing answers items could be substituted for the missing an-
swer(s). In bilateral cases, patients were asked to evaluate
only the most symptomatic hand. When patients could not
unambiguously determine which hand had the worse func-
tion (from which they suffered more), they were asked to
fill out the form as for dominant hand. 

To compare the adapted questionnaire with the vali-
dated tools, the Polish version of MHQ and DASH were
used. The MHQ is a hand-specific tool that assesses pa-
tients’ hand/wrist function by applying every disabil-
ity/disorder. 16–18 Its usefulness has been confirmed in
patients with CTS. 19 The left and right hand are evalu-
ated separately with 37 main questions covering six scales.
Higher scores are associated with better hand states except
for pain, which is related to more intense pain. In the cur-
rent study, the final outcome was calculated only for hands
with CTS. If both hands were affected, the score was ana-
lyzed for the hand that patients used to fill out the BCTQ
score. Missing values were handled based on the scoring
mechanism. 

The second questionnaire, which assesses the entire up-
per limb with every musculoskeletal disorder, is DASH, to
which CTS patients have been highly responsive. 7,20 Higher
scores indicate greater disability. According to the scoring
algorithm of the disability/symptom module, if more than
three items are missing, then the DASH cannot be scored.
Additional sport/music or work modules need to be entirely
completed to be valid for analysis. 

Electrophysiological examinations were performed with
a Viking Quest electromyograph (Nicolet Biomedical In-
corporated, Madison, USA) using surface stimulating and
recording electrodes. 21 Supramaximal, constant-current
bipolar stimulation was undertaken using a bar electrode
(percutaneous). A sensory nerve conduction study was
performed on the median nerve using a stimulation rate
of 2 Hz. The antidromic method was used to stimulate
the median nerve at the wrist with a recording elec-
trode usually placed on the index or middle finger achiev-
ing a distance of 13 cm from the wrist. Sensory nerve
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ction potentials (SNAPs) were recorded using two ring 
lectrodes. 
Motor nerve conduction studies were performed by plac- 

ng an electrode above the abductor pollicis brevis muscle 
sing a single stimulus protocol and a distance of 5 cm. A
timulation rate of 1 Hz was used to obtain the F-wave. At
ll sites, the stimulus duration was 0.2msec. CMAPs were 
ecorded using two surface cup electrodes (8 mm in diame-
er) applied 3cm apart. For consistency, the nerve conduc- 
ion studies were all performed by the same neurologist. 
and skin temperature (32–34 °C) was monitored through- 
ut the study. Stimulations were conducted over the me- 
ian nerve at the wrist, elbow, and axilla. The CMAP was
ecorded from the APB muscle. 

rocedure 

t the first clinic visit, the eligible patients were informed
f the study concepts and asked if they agreed to partici-
ate in the study. Written informed consent was obtained, 
nd basic demographic information such as sex, age, body 
ass index (BMI), affected hand, dominant hand, symptom 

uration (in months), and place of residence. The patient 
as examined physically and completed the BCTQ, MHQ, 
nd DASH questionnaires. At the end, NCS were repeated in 
ur own diagnostic laboratory even if the information was 
lready available elsewhere. In cases in which the patient 
eclined, they were disqualified from electrophysiological 
nalysis but not from the BCTQ adaptation process (48 pa-
ients). All the patients were asked to complete the BCTQ 

4 days later. They could accomplish this in three ways: (1)
t the second visit in the clinic; (2) send the completed form
y post, which had been delivered to them after their first
ppointment; or (3) send the completed form by e-mail, 
hich was delivered to them after their first appointment. 
oints 2 and 3 occurred after previous telephone notifica- 
ion. 
To preserve the highest research quality, only patients 

ith a fully completed BCTQ at the first visit were included
n the final analysis. If there were missing data at the second
CTQ assessment, this patient was excluded from the test–
etest analysis ( Figure 1 ). 

tatistical analysis 

ontinuous data are presented as the mean with standard 
eviation or median with interquartile range depending on 
ormal distribution. Discrete data are presented using fre- 
uency and percentages. Normal distribution was verified 
sing the Shapiro–Wilk test. 
There are clearly specified quality criteria for measure- 

ent properties of health status questionnaires. 22 The first 
ne is reliability, which is defined as the degree to which
he measurement is free from measurement error. It was 
ssessed using three properties: (1) internal consistency 
Cronbach’s alpha coefficient); (2) reproducibility (ICC 2.1 , 
 two-way random effects absolute agreement model and 
he Bland–Altman analysis); and (3) measurement error (the 
tandard error of measurement [SEM] and the minimum 

etectable change [MDC95]). 23,24 Test–retest reliability was 
ssessed by administering the form to the same patients
wice at 2-week intervals. The plot for the BCTQ scores’ SSS
nd FSS were paired together with a scatterplot between
he first and second assessments, which demonstrated 
ow close the scores on repeated measures were to each
ther. 
The construct validity informs us about the degree to

hich the scores of a PROM instrument are consistent with
he hypothesis based on the assumption that the PROM in-
trument can measure what it is designed to measure. 22,23 

he Spearman correlation coefficient was applied to find 
he association between the BCTQ and the Polish MHQ and
ASH. There are no existing predefined hypotheses for in-
estigating construct validity, so we decided to test one
ypothesis for each additional instrument using the corre- 
ation coefficient R value. The following hypotheses were 
efined: (1) R ≤ −0.5showed at least a moderate correla-
ion between the BCTQ scales and the MHQ total score and
2) R ≥0.5 demonstrated at least moderate correlation be-
ween the BCTQ scales and the DASH functional score. In
his analysis, MHQ outcomes were only considered in the af-
ected hands. 
Ceiling and floor effects describe the number of partic-

pants who achieved the lowest or highest possible score.
his value need to be < 15% of the respondents. 25 A P-value
f < 0.05 was considered to be statistically significant. The
tatistical analyses were performed using STATISTICA v13.3 
StatSoft Inc., Tulsa, OK, USA). 

esults 

verall, 218 patients were included in this study, of whom
73 (79.4%) were women and 45 (20.6%) were men. All the
ubjects were Polish, and the mean age was 56.8 ± 13.7
ears. Both hands were affected by CTS in 99 (45.4%) pa-
ients followed by the right hand in 89 (40.8%) patients and
he left hand in 30 (13.8%) patients. The overall patient de-
ographic data are presented in Table 1 . 
The translation and adaption process revealed that there 

ere no linguistic issues and no activities were renamed.
retesting on a group of 10 patients presented no difficul-
ies, and there were no difficulties during testing using the
nal version of the questionnaire. Missing items were not
bserved in the first assessment of BCTQ; however, 20 (9.2%)
f the patients showed missing data in the second assess-
ent of the BCTQ, and 9 (4.1%) patients did not attend the
linic or post the second BCTQ. Overall, 189 patients com-
leted the BCTQ twice, which showed a high response rate
f 86.7%. No floor or ceiling effects were observed. 
The mean values with SD for SSS and FSS are presented

n Table 2 . Cronbach’s alpha revealed high values for each
cale (SSS:0.91; FSS: 0.92). The ICC showed the desired val-
es (SSS:0.85; FSS:0.87), which indicate good retest reliabil- 
ty. The MDC95 was in approximately 1 point for both scales.
he remaining parameters in addition to the MHQ, DASH,
nd NCS results are presented in Table 3 . 
The Bland–Altman plots along with scatter plot graph 

re presented in Figure 2 . The limits of agreement (LoA)
or the SSS varied from −0.97 (95% CI: −1.09–( −)0.85)
o 0.9 (95% CI: 0.78–1.01), and for the FSS, the total
core varied from −0.94 (95% CI: −1.07–( −)0.82) to 0.97
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Table 1 Patient demographic data (total n = 218). 

Characteristic Value (n; mean; 
median) 

(%; SD; Q1-Q3) 

Gender 
Male 45 20,6% 
Female 173 79,4% 

Nationality 
Polish 100% 

Age (years) 56.8 13.7 
BMI (kg/m 

2 ) 28.4 5.0 
Affected hand 

Right 89 40,8% 
Left 30 13,8% 
Bilateral 99 45,4% 

Dominant hand 

Right 192 88,1% 
Left 18 8,3% 
Ambidextrous 8 3,7% 

Symptom 

duration 

(months) 

12 (6-29) 

Place of 
residence 

Village 76 34,9% 
City 142 65,1% 

Table 2 Internal consistency and test–retest reliability of the Polish version of the BCTQ. 

BCTQ #1 Assessment #2 Assessment Cronbach’s 
Alpha 

ICC SEM MDC95 
(n = 218) (n = 189) 
Mean Score SD Mean Score SD 

Symptom 

Severity 
Scale 

3.3 0.8 2.9 0.9 0.906 0.845 0.32 0.90 

Functional 
Status Scale 

3.2 0.9 2.9 1 0.924 0.868 0.34 0.93 

BCTQ,Boston Carpal Tunnel Questionnaire; ICC,Intraclass Correlation Coefficient; MDC95, Minimal detectable change 95%; SEM, standard 
error of measurement; SD, standard deviation. 
SEM = SD × √ 

1 − I C C . 
MDC95 = 1 . 96 × SEM × √ 

2 ). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(95% CI: 0.85–1.09) for the 14-day time interval, suggesting
an acceptable agreement between the two measurements. 

The BCTQ correlation with questionnaires is presented
in Table 4 . The Polish version of the BCTQ confirmed the
stated hypotheses regarding the R value. Forms BCTQ, MHQ,
and DASH associations with NCS are presented in Table 5 .
Only the MHQ total score and the MHQ domains correlated
with CMAP amplitudes (R = 0.16–0.23; p < 0.05). BCTQ’s SSS
correlated with the SNAP conduction velocity (R = −0.16;
p < 0.05). 

Discussion 

The present study demonstrated associations between var-
ious PROMs and NCS in patients with CTS. Mondelii et al.
suggested using the BCTQ and NCS in conjunction with each
other as a complementary method that makes the compari-
son between different studies possible. 26 The use of PROMs
completed the assessment of the patients, which would
be difficult to fully capture without these tools. The ques-
tions in such forms provide answers that are directed to as-
sess certain patient problems. PROM enables us to system-
atize and standardize the subjective features that physi-
cians most desire to evaluate in patients, which usually are
immeasurable, as mathematical numbers. This can create
some numerical pattern that can be very variable in CTS,
but the changes can be used to evaluate treatment impact.

In the current study, NCS in CTS patients significantly
correlated with the motor potentials found in electrophys-
iological studies only with respect to the MHQ. Correla-
tion between NCS and PROM showed that objective results
of diagnostic procedure influenced patients’ lives as mea-
sured by subjective questionnaires. The electrodiagnostics
mainly measured the state of myelination of large motor
and sensory axons. Interestingly, although the MHQ form is
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Table 3 Average values with standard deviation of measured parameters. 

Variable Total (#1 Assessment) 

BCTQ Symptom Severity Scale 3.3 ± 0.8 
Functional Status Scale 3.2 ± 0.9 

MHQ Total score 3.2 ± 0.9 
I. Overall hand function 2.9 ± 1.0 
II. Activities of daily living 48.6 ± 20.4 
III. Work performance 43.7 ± 21.2 
IV. Pain 51.5 ± 28.2 
V. Aesthetic 50.2 ± 24.6 
VI. Satisfaction 55.5 ± 28.1 

DASH Functional Score 66.8 ± 25.9 
Sport 34.9 ± 23.8 
Work 47.3 ± 23.5 

CMAP wrist Latency [ms] 59.5 ± 30.1 
Amplitude [ μV] 49.0 ± 25.5 

SNAP CV [m/s] 5.1 ± 1.7 
Amplitude [ μV] 7.4 ± 3.4 

BCTQ, Boston Carpal Tunnel Questionnaire; MHQ, Michigan hand outcome question- 
naire; DASH, The Disabilities of the Arm, Shoulder and Hand; SNAP, Sensory nerve 
action potentials; CMAP, compound motor action potentials; CV, conduction veloc- 
ity. 

Table 4 Correlation of BCTQ with MHQ and DASH for hands diagnosed with Carpal Tunnel Syndrome (CTS). 

Variable Symptom Severity Scale Functional Status Scale 

R p R p 

MHQ affected 
hand 

Total score −0.72 0.000 −0.76 0.000 

I. Overall hand 
function 

−0.70 0.000 −0.69 0.000 

II. Activities of daily 
living 

−0.64 0.000 −0.76 0.000 

III. Work performance −0.55 0.000 −0.60 0.000 
IV. Pain 0.63 0.000 0.58 0.000 
V. Aesthetic −0.38 0.000 −0.47 0.000 
VI. Satisfaction −0.66 0.000 −0.66 0.000 

DASH Functional Score 0.71 0.000 0.81 0.000 
Sport 0.50 0.006 0.49 0.006 
Work 0.63 0.000 0.72 0.000 

PRUNE, Patient-Rated Ulnar Nerve Evaluation; MHQ, Michigan hand outcome questionnaire; DASH, The Disabilities of the Arm, Shoulder 
and Hand; ∗ inverse correlation because in MHQ better score indicates better result. 
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ot disease-specific, it produced a higher association with 
CS than did the BCTQ. The reason for this could be that
TS is very often bilateral (45.4% in the current study), and
he MHQ questionnaire addresses each hand separately. The 
CTQ SSS subscale correlated only with SNAP conduction ve- 
ocity. The above results do not assume an advantage of one
ool over another one. Each questionnaire measures sub- 
ective perceptions of symptoms in different situations. An 
CS is a functional tool in CTS diagnosis and can be used for
onitoring patients after carpal tunnel release surgery. 27 . In 
ther studies, there were no or weak associations between 
reoperative median and ulnar conduction measures with 
CTQ. 26,28,29 

In accordance to the article written by Mondelli et al.,
CS changes in different ways as does the BCTQ. NCS eval-
ates peripheral nerve damage. Nerve function restoration 
epends on the degree to which the nerve was damaged. In
ore advanced cases, the complete nerve function restora- 
ion is impossible. The BCTQ assesses patients’ subjective 
eeling and impact of CTS on their life. In mild cases, there
s a possibility that patients feel strong pain, which is the
esult of impairment or damage of the most sensitive, thin
erves. The BCTQ score could then be higher and would in-
icate a more severe type of CTS. However, in more serious
ases, in which the median nerve is almost completely dam-
ged, the subjective feeling of pain is rather small. Thus,
he final BCTQ score could be lower and would indicate a
ofter stage of CTS. 26 In summary, a correlation between
CS and BCTQ show that the PROM results could be ex-
lained by NCS because nerve damage is detected by both
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Figure 2 The Bland–Altman plot for the results during a 14-day time interval for completion of the Boston Carpal Tunnel Question- 
naire (BCTQ) separately for Symptom Severity Scale (SSS) and Functional Status Scale (FSS). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

of these measurements, and by using both these methods,
which are subjective and objective, we can build an accu-
rate overall picture of the patient. 

Sonoo et al. also took into consideration that there was
no gold standard for determining the presence of CTS. Clin-
ical examination and NCS can only assess the probability of
this disease, and both measurements can give false positive
and false negative results. However, among all of the pos-
sible diagnostic procedures for CTS detection, studies have
suggested that NCS has sufficiently high specificity and sen-
sitivity and is a good candidate for this purpose. 

The BCTQ is widely used for assessment of patients
with CTS and has been translated into many different
languages. 30–36 This study provides BCTQ’s translation and
adaptation into Polish and will expand the range of disease-
specific PROM used in hand surgery and rehabilitation for
monitoring patients’ conditions. The measurement proper-
ties of the original version of the BCTQ consisted of Cron-
bach alphas of 0.89 and 0.91 for SSS and FSS respectively,
and reproducibility as Pearson’s correlation coefficient of
r = 0.91 and 0.93 for SSS and FSS, respectively. The results
of the present work demonstrated similar optimal measure-
ment property values. Responsiveness was not assessed in
the current study because this work only assessed patients
before surgical interventions. According to Leite et al., a
systematic review of the FSS effect sizes varied from 0.48
at 6 weeks to 1.44 at 27 weeks post-operatively, and for the
SSS, it varied from 1.13 at 13.5 weeks to 2.33 at 27 weeks
post-surgery. 10 In the current study, the LoA values were
almost identical to MDC values, representing random mea-
surement error. A larger LoA score versus MDC score might
have been caused by a distinct change in a patient’s feeling
about his/her hand. 

In the current study, the authors used the original ver-
sion, which is still the most commonly used one. Future
studies should focus on the utility of the presented models
for monitoring CTS patients. 

The strengths of this analysis include the prospective na-
ture of the study and the aim to compare the most com-
monly used outcome instruments with objective measures
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Table 5 Correlation of BCTQ, MHQ, and DASH with NCS for hands with diagnosed CTS based on 170 patients. 

Variable CMAP wrist SNAP 
Latency [ms] Amplitude 

[ μV] 
CV [m/s] Amplitude 

[ μV] 
R R R R 

BCTQ Symptom Severity 
Scale 

0.10 0.01 −0.16 

∗ −0.14 

Functional Status 
Scale 

0.11 −0.09 −0.07 −0.12 

MHQ 

symptomatic 
hand 

Total score −0.11 0.22 

∗ 0.04 0.07 

I. Overall hand 
function 

−0.09 0.23 

∗ 0.08 0.07 

II. Activities of 
daily living 

−0.10 0.21 

∗ 0.08 0.10 

III. Work 
performance 

−0.06 0.17 

∗ −0.06 0.03 

IV. Pain 0.12 −0.17 

∗ −0.11 −0.15 
V. Aesthetic −0.11 0.16 

∗ 0.01 −0.08 
VI. Satisfaction −0.10 0.22 

∗ 0.03 0.07 
DASH Functional Score 0.09 −0.11 −0.03 −0.09 

Work 0.03 −0.08 −0.01 −0.01 

BCTQ, Boston Carpal Tunnel Questionnaire; MHQ, Michigan hand outcome questionnaire; DASH, The Disabilities of the Arm, Shoulder 
and Hand; SNAP, Sensory nerve action potentials; CMAP, compound motor action potentials; CV, conduction velocity 
inverse correlation because in MHQ better score indicates better result. 

∗ p < 0.05. 
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n CTS patients. Study limitations were indicted by our sam- 
le, which was a convenience sample; hence selection bias 
ould not be excluded. Patients who responded to the sur-
ey might not have accurately represented the population 
ffected by CTS. 
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