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Purpose The literature supports self-administered questionnaire assessment tools for the
measurement of outcome after surgical treatment of carpal tunnel syndrome (CTS). Tradi-
tional physical measures are less sensitive to clinical changes following carpal tunnel release
(CTR) than fully validated designed outcome questionnaires. A number of validated outcome
instruments have been compared to determine which is optimal with regard to sensitivity and
responsiveness following surgery. To our knowledge, the Michigan Hand Outcomes Ques-
tionnaire (MHQ) and the Carpal Tunnel Questionnaire (CTQ) have not been compared in
regard to their responsiveness and sensitivity to change following CTR. The aim of this
prospective study was to compare the responsiveness of these 2 instruments when evaluating
outcomes after CTR.

Methods Seventy-eight patients diagnosed with CTS and scheduled for unilateral open CTR
were recruited and informed consent was obtained after ethics approval. Inclusion criteria
were primary procedure, history, clinical signs, and conduction studies consistent with CTS.
The MHQ and CTQ were both completed by each patient preoperatively and 6 months
postoperatively.

Results Results for all domains of the MHQ and all domains of the CTQ showed significant
postoperative improvement. The overall responsiveness of both MHQ and CTQ were large
(standardized response mean �0.8), however the CTQ demonstrated increased sensitivity to
change after CTR compared to the MHQ. Although the standardized response mean (SRM) of
the MHQ was 0.8, the SRM of the CTQ was 1.22. Both domains of the CTQ had an SRM well
above 0.8, whereas half of the MHQ domains had an SRM below 0.8.

Conclusions The CTQ has demonstrated a greater responsiveness to clinical change following
CTR than the MHQ. Therefore, the CTQ is a more sensitive instrument and researchers in
the field of CTS should bear these findings in mind when choosing an outcome instrument
for future studies. (J Hand Surg 2009;34A:273–280. © 2009 Published by Elsevier Inc. on
behalf of the American Society for Surgery of the Hand.)
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CARPAL TUNNEL SYNDROME (CTS) is one of the
most common upper-extremity disorders,1 hav-
ing an annual incidence of 99 per 100,000 pop-

ulation,2 and is the most common presenting compres-
sive neuropathy, with surgical decompression reported
in approximately one third of cases.3

The development of “subjective” questionnaire out-
come assessment instruments has allowed quantifica-
tion of treatment effect in a standardized, reproducible
manner.1 Monitoring outcome is an essential aspect of
patient care and furthermore is the foundation of evi-
dence-based health care.4

In CTS, generic, regionally specific, and disease-
specific instruments have been used to assess outcome
after carpal tunnel release5; however, the generic instru-
ments have been shown to be less sensitive,6 resulting
in widespread use of regionally specific and disease-
specific instruments when evaluating outcome of carpal
tunnel surgery.

Outcome assessment instruments have previously
been evaluated on the basis of reliability and validity.7

However, in the longitudinal assessment of health sta-
tus, responsiveness, which is the degree to which an
instrument is sensitive to change,8 is critically impor-
tant. Consequently, responsiveness of various instru-
ments to clinical change after surgery has been studied
to determine which instruments are most sensitive.5,6,9

At present, studies investigating different treatment
options for CTS, such as endoscopic versus open sur-
gery, often use 2 or 3 outcome assessment question-
naires.10 This involves more time, storage facilities, and
demand on patients than does use of 1 instrument. The
lack of a standardized instrument for CTS also produces
difficulties when comparing studies. Standardization of
outcome assessment for CTS would allow outcome
across studies to be compared.4 Additionally, using the
most sensitive instrument would reduce the number of
participants needed in any one study. Which question-
naire to use in CTS is a question still to be answered.9

The 3 main hand-specific instruments that have been
advocated to assess outcome in carpal tunnel surgery
are the Carpal Tunnel Questionnaire (CTQ), the Mich-
igan Hand Outcomes Questionnaire (MHQ), and the
Disabilities of the Arm, Shoulder, and Hand Question-
naire (DASH). It should be emphasized that the CTQ
was designed as a disease-specific instrument assessing
CTS,11 whereas the MHQ and DASH were designed
to assess the upper extremity comprehensive-
ly.12–14 The responsiveness of the CTQ has been
compared with that of the DASH,6 and the MHQ has
been compared with the DASH.9 However, the CTQ

and the MHQ have to date not been compared against
each other in the literature.

It is essential that all instruments are directly com-
pared regarding their responsiveness to provide an ev-
idence-based platform from which researchers can
choose the optimal instrument. This study compares the
relative responsiveness of the CTQ and MHQ after
carpal tunnel surgery and in effect completes the com-
parative efficacy of these 3 instruments; it may poten-
tially provide an indication of which instrument to use
in future research regarding treatment of this common
condition.

Additionally, it is beneficial to be able to compare
various conditions within the upper limb using 1 scor-
ing system. The MHQ is regionally specific and has a
broader application than does the generic CTQ. Com-
paring these instruments may demonstrate the respon-
siveness of the two to be both large and similar in the
relevant domains regarding pain and function for each
instrument, thereby providing evidence for use of the
MHQ when comparing various upper-limb conditions
that include CTS in contrast with research investigating
CTS alone.

MATERIALS AND METHODS
To compare the responsiveness of the MHQ and the
CTQ to clinical change after carpal tunnel surgery, both
outcome instruments were presented to patients having
carpal tunnel surgery at the University Hospital of
North Durham. By using 1 cohort, and both instruments
being completed by each patient, the sample, surgeon,
and severity of disease were the same for those com-
pleting the MHQ and CTQ. This is the method used by
most studies to date when comparing responsiveness of
outcome instruments in CTS.1,5,6,9

By assessing the change in score for each instrument
after surgery, it would be possible to determine which
instrument is most responsive. Correlation between
scale scores as well as physical measures have also
been used previously to assess responsiveness.11 How-
ever, traditional physical measures (eg, strength, sensi-
bility, and motion) are less sensitive to clinical changes
that occur in patients who have carpal tunnel surgery
than properly designed outcome questionnaires,5 and
therefore physical measures were not measured in this
study.

There are 2 approaches to assessing responsiveness:
a correlation approach or responsiveness indices, devel-
oped to evaluate the responsiveness of outcome instru-
ments.8 Most studies regarding CTS have used respon-
siveness indices rather than the correlation method,
which has been portrayed as a rather crude estimation
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