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Choosing the most efficacious scoring
method for carpal tunnel syndrome
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Objective: The aim of this study was to determine the most eflicacious hand-specific questionnaire to
determine functionality in patients with carpal tunnel syndrome.

Methods: The study included 89 patients who underwent open carpal tunnel release surgery within
three years prior to the study. A visual analog scale was used to assess the intensity of pain and par-
esthesia symptoms. Each participant completed the Boston Carpal Tunnel Questionnaire (BCTQ),
the Michigan Hand Outcome Questionnaire (MHQ), the quick form of the Disabilities of the Arm,
Shoulder and Hand (DASH) questionnaire, and the Duruoz Hand Index (DHI). The BCTQ, pain
and paresthesia results were assumed as gold standards. Correlations between the MHQ, Quick-
DASH, and the DHI were analyzed. A correlation analysis between the variables was tested using
Spearman’s rho test or Pearson’s test for variables.

Results: The QuickDASH was well correlated with pain, paresthesia and the BCTQ (p<0.001). The

questionnaires complied with each other.

Conclusion: In addition to its complicated scoring, the MHQ contained detailed subparameters with
similar questions and takes a long time to complete. Further studies may confirm the effective usage of
the DHI. The easier QuickDASH questionnaire appears to be more practical for carpal tunnel release
patients.
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Michigan Hand Outcome Questionnaire; quick Disabilities of the Arm, Shoulder and Hand ques-
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Carpal tunnel syndrome (CTS), one of the most com-
mon entrapment neuropathies, is a result of compression
of the median nerve in the carpal tunnel of a wrist. In
chronic conditions, CTS is characterized by impaired
hand function and disability with clinical symptoms of
pain and paresthesia, and in some cases, muscular atro-
phy and loss of strength.!*? CTS is more prevalent be-
tween the fourth and sixth decades, and one-third of the

cases require surgery.’’

Various instruments have been proposed to assess
symptoms, functionality in daily life and outcomes of
surgery in CTS patients.*”) While these instruments
have been evaluated on the basis of reliability and va-
lidity, studies still seek the ideal post-surgery outcome
scoring method. Performance-based tests of hand func-
tion are not frequently used due to time constraints and
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the need for equipment and training.!"” For this reason,

clinically useful and easily administered written ques-
tionnaires are preferred for determining a patient’s per-
ception of difficulties in daily life and hand functionality
in order to plan an appropriate and effective treatment
program. The challenge lies in establishing a scoring
method that objectively evaluates the hand function.!')
As comprehensive assessment tools, self-administered
questionnaires are effective and sensitive to change in
function and provide physical measures of recovery.'?
The Boston Carpal Tunnel Questionnaire (BCTQ) was
found to be effective as electromyography testing for de-
termining postoperative treatment outcomes of CTS pa-
tients.” In the literature, the Michigan Hand Outcomes
Questionnaire (MHQ) and the Disabilities of the Arm,
Shoulder, Hand (DASH) questionnaire are two of the
most frequently used hand-specific instruments.[*1013]
Both have been validated and adapted for the Turkish
population.'"*') In addition, the Duruoz Hand Index

(DHI) is also used for many hand-related disorders in
Turkey.['¢17)

The aim of this was to determine the most eflicacious
measure for assessing patients with CTS. Question-
naires used were the BCTQ, MHQ, the quick form of
the DASH and the DHI.

Patients and methods

Of the 267 patients who underwent open carpal tun-
nel release surgery within the prior three years at the
Department of Neurosurgery at the Bezmialem Vakif
Hospital, a total of 89 volunteers participated in this ret-
rospective study. Patients who underwent surgery within
three months prior to the beginning of the study were
not called. A total of 44 patients were unwilling to join
the study and 126 could not be reached for reasons such
as changed telephone numbers or having moved out of
town. Additionally, eight patients who were unable to
complete questionnaires due to illiteracy or other com-
munication problems were excluded. Study procedures
were approved by the Research Ethics Board of the Uni-
versity and written informed consent was signed by all
patients.

Sociodemographics including age, gender, education,
occupation, hand dominance, side of involvement and
operation date were recorded. The intensity of the pain
and paresthesia symptoms during the day were analyzed
using the visual analog scale (VAS), which indicates a
range of complaints from 0 (absent) to 10 (severe).”

Commonly used hand-related questionnaires were
administered. Patients were asked to respond consecu-
tively and appropriately as the questions related to their

affected hands. As missing responses can compromise
the validity of the questionnaires, patients were moni-
tored to assure completion of all questions.*") We
helped patients understand any question that was un-
clear.

The Turkish version of the BCTQ as validated by
Sezgin et al."¥ is a self-report measure of CTS that eval-
uates two domains. The symptom severity scale (BC-
TQ-SS) assesses 11 items related to hand pain severity,
numbness and weakness; and the functional status scale
(BCTQ-ES) assesses the ability to perform hand-related
activities according to an eight-item scale. Each item asks
the severity or difficulty from 1 to 5, with higher scores

indicating increasing severity of the symptoms.>18

The MHQ distinguishes between the left and right
hands over six parameters, including overall hand func-
tion, activities of daily living, work performance, pain,
aesthetics, and patient satisfaction with function. Each
parameter is scored from 0 to 100, where lower scores
show more severe disability, with the exception of the
pain parameter in which the opposite holds true.””)

The QuickDASH, a short version of the DASH out-
come measure, uses 11 items to measure physical func-
tions and symptoms, in addition to two optional scales
concerning the ability to work, do sports and play mu-
sical instruments.!"”) We did not request participants to
complete these optional parts. Each item is scored be-
tween 1 and 5, ranging from no difficulty/no symptoms
to unable to perform activity/very severe symptoms. Re-
sults of the summation and transformation of the scores
from all items showed that the scores of the subscales of
the QuickDASH ranged from 0 (no disability) to 100
(the most severe disability).2”

The DHI, also called the Hand Functional Disability
Scale or the Cochin Scale, was used to assess hand-re-
lated activity limitations and functional performance.!'
The DHI contains 18 activities commonly performed by
hand in the kitchen, or during activities of dressing, do-
ing personal hygiene and office tasks, in addition to other
general items. Ability is rated from 0 (no difficulty) to 5
(impossible to do). Scores for kitchen tasks range from 0
to 40. Scores for dressing, hygiene, and office tasks range
from 0 to 10. Scores for the other’ category range from 0
to 20. The maximum total score is 90, with higher scores

indicating severe activity limitation or more difficulty.'”)

An initial power calculation indicated that a sample
size of 84 was required based on correlation coefhicients
(r) exceeding 0.30 and power set at 80% to yield a sta-
tistically significant result. Data were analyzed using the

SPSS software v.18.0 (SPSS Inc., Chicago, IL, USA).
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Table 1.  Descriptive features of the patients.
Patient characteristics Mean=SD n %
Age (yrs) 49.31+8.85 Hand dominance Right 81 91.0
Mean time after the operation (mos) 22.16+10.72 Left 5 5.6
Ambidextrous 3 3.4
Education, n (%) Primary school 79 (88.8) Side operated Right 34 38.2
High school 10 (3.4) Left 37 41.6
Both 18 20.2

Descriptive data were presented as mean and standard
deviation (SD). Categorical data were given as counts
and percentage. Correlation analysis between the vari-
ables was tested using Spearman’s rho test for non-
normally distributed variables and Pearson’s test for
normally distributed variables where the BCTQ, pain,
and paresthesia results were assumed as gold standards.
Multiple linear regression analysis was tested with back-
ward elimination method for each the BCTQ), pain, and
paresthesia as dependent variables. Normal distribution
was verified with the Kolmogorov-Smirnov test. Statis-
tical significance was based on a value of p<0.05.

Results
Of the 89 patients evaluated in this study, 80 (89.9%)

were women. Of these, 71 (79.8%) were housewives and
the other 9 (10.1%) were cleaners. The 9 males (10.1%)
were repairmen. Table 1 shows demographic features of
the patients. Mean pain and paresthesia symptoms and
questionnaire scores of the subjects are presented in

Table 2.

Table 3 shows the correlations of the MHQ, the
QuickDASH and the DHI with pain, paresthesia and
the BCTQ. Of the subparameters of the MHQ), the best
correlation of overall hand function of both hands was
via the BCTQ-SS (p<0.001). The best correlation of
activities of daily living of both hands together and also
separately was found with the BCTQ (p<0.001). Work
performance was not correlated with paresthesia or the
BCTQ (p>0.05). Pain and satisfaction-right hand pa-
rameters were well correlated with pain and the BCTQ
(p<0.001). Aesthetics was not correlated with any of the
other parameters (p>0.05). The QuickDASH was well
correlated with all variables (p<0.001). The DHI was
well correlated with pain and both subparameters of the

BCTQ (p<0.001).

In the model applied for pain (R*=0.30), overall
hand function-left, activities of daily living-left and pain
subparameters of the MHQ were significant within
the remaining variables (p values were 0.015, 0.003,
and 0.017, respectively). In the model for paresthesia
(R*=0.39), overall hand function-right and left, satis-

Table 2. Pain and paresthesia symptoms and questionnaire scores of the subjects.
Min-Max Mean+SD Min-Max Mean+SD

Pain 0-10 5.58+3.6 MHQ
Paresthesia 0-10 4.26+3.59 Overall hand function-Right 10-100 58.54+23.39
BCTQ-SS 12-55 32.09£10.51 Left 0-100 56.91+25.89
BCTQ-FS 8-40 24.54+8.72 Activities of daily living-Right 15-100 67.53+26.65
Left 0-100 60.73+£29.17
QuickDASH 25-135 82.11+£25.05 Both 11-100 48.70+27.37
DHI Work performance 0-100 45.62+26.47
Kitchen 0-32 12.78+8.83 Pain 0-95 56.40+23.16
Dressing 0-10 2.61+£2.69 Aesthetic-Right 0-100 59.56+25.90
Personal hygiene 0-10 1.93+2.31 Left 0-100 65.99+28.46
Office tasks 0-10 2.29+2.7 Satisfaction-Right 8-10.0 51.87+23.94
Others 0-20 5.08+4.83 Left 0-100 46.55+24.08
Total 0-82 24.67+£19.38 Total-Right 17-98 53.49+17.90
Left 16-98 52.14+19.62

BCTQ-FS: Functional status scale of the Boston Carpal Tunnel Questionnaire; BCTQ-SS: Symptom severity scale of the Boston Carpal Tunnel Questionnaire; DHI:
Duruoz Hand Index; MHQ: Michigan Hand Outcomes Questionnaire; QuickDASH: Short form of the Disabilities of the Arm, Shoulder, Hand questionnaire; SD:

Standard deviation.
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Table 3.  Correlations of questionnaires with pain, paresthesia, and the BCTQ.
Pain Paresthesia BCTQ-SS BCTQ-FS
MHQ
Overall hand function
Right r -0.423*% -0.120 -0.387* -0.343"
Left r -0.319° -0.4067 -0.414% -0.354"
Activities of daily living
Right r -0.478* -0.209* -0.491*% -0.473*%
Left r -0.352° -0.2871 -0.415*% -0.448*
Both r -0.476* -0.106 -0.485* -0.543*%
Work performance r -0.223" -0.323 -0.198 -0.160
Pain r 0.424* 0.3401 0.543% 0.467%
Aesthetic-Right r 0.006 0.036 0.028 0.087
Left r 0.021 -0.130 0.015 0.120
Satisfaction-Right r -0.506* -0.2941 -0.499*% -0.385*
Left r -0.119 -0.242° -0.214" -0.218"
Total-Right r -0.553*% -0.2971 -0.526* -0.445*%
Left r -0.351° -0.363% -0.413% -0.400*
QuickDASH r 0.419* 0.463* 0.612* 0.650*
Duruoz Hand Index
Kitchen r 0.442*% 0.245" 0.503* 0.594*
Dressing r 0.505* 0.256" 0.446% 0.636*
Personal hygiene r 0.385* 0.245" 0.498* 0.499*
Office tasks r 0.347" 0.241" 0.362* 0.469*
Others r 0.516* 0.3521 0.517¢ 0.543%
Total r 0.507* 0.3141 0.537¢ 0.624%

*:<0.05; t: <0.01; #: <0.001.

BCTQ-FS: functional status scale of the Boston Carpal Tunnel Questionnaire; BCTQ-SS: Symptom severity scale of the Boston
Carpal Tunnel Questionnaire; MHQ: Michigan Hand Outcomes Questionnaire; QuickDASH: Short form of the Disabilities of the

Arm, Shoulder, Hand questionnaire.

faction-right subparameters of the MHQ, the Quick-
DASH, the DHI-others and DHI total scoring were
significant (p values were 0.013, 0.003, 0.021, 0.000,
0.023 and 0.019, respectively). In the model for BCTQ-
SS (R*=0.55), overall hand function-left, activities of
daily living-both, work performance, satisfaction-right
subparameters of the MHQ), the QuickDASH, and the
DHI-dressing were significant (p values were 0.016,
0.006, 0.001, 0.001, 0.001, 0.032, respectively). In the
model for BCTQ-FS (R*=0.58), work performance,
pain, aesthetic-left subparameters of the MHQ, the
QuickDASH, the DHI-dressing, the DHI-ofhice tasks
and the DHI-others were significant (p values were
0.012, 0.003, 0.048, 0.000, 0.007, 0.004, 0.027, respec-
tively). The QuickDASH was more significant with de-
pendent variables than other questionnaires.

Table 4 presents the internal correlations of ques-
tionnaires. Results showed that the correlation of the
aesthetic parameters of the MHQ with the DHI was

weaker than with the other parameters. Total scores of

the MHQ were well correlated with the QuickDASH
and all parameters of the DHI (p<0.001). The Quick-
DASH was well correlated with all parameters of the
DHI (p<0.001).

Discussion

In this study, we used questionnaires showing percep-
tion of difficulties in hand functions of patients with
CTS to correlate these questionnaires with symptoms
and functions of the patients. Of the most commonly
used questionnaires, the QuickDASH was more practi-
cal and effective than the MHQ and the DHI.

The MHQ correlates with the DASH. The clinical
relevance of both questionnaires were high.*!) Oksuz
et al. reported that the MHQ and the DASH can be
used effectively in patients with different hand injuries.
(1) McMillan and Binhammer indicated that the DASH
and the MHQ are suitable for surgery-related outcome
research to treat CTS.™ In another study, the BCTQ
showed strong positive correlations with the DASH and
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Table 4.  Correlations between the MHQ, the QuickDASH and the DHI.
MHQ Duruoz Hand Index QuickDASH
Kitchen Dressing Personal hygiene Office tasks Others Total
Overall hand function
Right r -0.369* -0.384* -0.366* -0.399* -0.434* -0.442% -0.454*
Left r -0.367¢ -0.410 -0.241" -0.323" -0.368* -0.406* -0.461*
Activities of daily living
Right r -0.567* -0.551* -0.488* -0.447% -0.544* -0.606* -0.458*
Left r -0.403* -0.446* -0.279* -0.346" -0.384* -0.435% -0.432*
Both r -0.530* -0.546* -0.462* -0.3041 -0.448* -0.539¢ -0.479*
Work performance r -0.285" -0.257* -0.282° -0.263" -0.3177 -0.308" -0.417¢%
Pain r 0.457% 0.363* 0.374% 0.3257 0.520¢ 0.474% 0.589¢
Aesthetic
Right r -0.226" -0.172 -0.264" -0.174 -0.151 -0.219° 0.009
Left r -0.160 -0.115 -0.185 -0.211" -0.176 -0.188 -0.131
Satisfaction
Right r -0.426* -0.385* -0.365* -0.343" -0.417% -0.457% -0.403*
Left r -0.360" -0.2741 -0.291° -0.236" -0.320" -0.3517 -0.341°1
Total
Right r -0.569* -0.551* -0.482* -0.498* -0.569* -0.613* -0.528*
Left r -0.510* -0.481* -0.409* -0.492% -0.513* -0.552% -0.498*
QuickDASH r 0.606* 0.575% 0.541% 0.389¢ 0.608* 0.634*

*:<0.05; 1:<0.01; #: <0.001.

BCTQ-FS: Functional status scale of the Boston Carpal Tunnel Questionnaire; BCTQ-SS: Symptom severity scale of the Boston Carpal Tunnel Questionnaire; MHQ:
Michigan Hand Outcomes Questionnaire; QuickDASH: Short form of the Disabilities of the Arm, Shoulder, Hand questionnaire.

was recommended to assess postoperative patient-relat-
ed outcome measures for CTS.?)
using the BCTQ preoperatively is predictive of outcome
with therapy, it can be used to identify patients who are
likely to respond to treatment.?

As severity scoring

In our study, almost all the subparameters of the
MHQ were correlated with pain, paresthesia and the
BCTQ. The aesthetic parameters of this questionnaire
was not correlated with the DHI and the QuickDASH,
because they do not contain this parameter. One advan-
tage of the MHQ is its many detailed subparameters
while another is that it assesses both hands separately;
therefore, the MHQ might be chosen when comparison
is needed. On the other hand, the disadvantages of the
MHQ are that it takes a long time to complete, has a
complicated scoring method and contains questions
quite similar to each other. Shorter questionnaires are
preferable as they can be completed quickly by the pa-
tients and are less burdensome.

The QuickDASH is reliable and valid for patients
with CTS and should be chosen due to its ease of ad-
ministration.”” In our study, the QuickDASH was well
correlated with pain, paresthesia and the BCTQ. Al-
though the QuickDASH is an effective questionnaire

that evaluates functions and symptoms, it does not sepa-
rately show disability scores of both hands.'" Another
disadvantage of the QuickDASH compared to the DHI
is that an additional calculation is needed in order to ob-
tain the final score.

In previous studies, the MHQ and the Quick DASH
questionnaires showed significant postoperative im-
provement in hand function in CTS patients.*'”) Our
study did not assess responsiveness and future studies
should be more effective in using these questionnaires.

Some studies have indicated the DHI for use as both a
descriptive outcome measure for assessing hand function
and the effectiveness of clinical and therapeutic interven-
tions in patients with stroke, scleroderma and diabetes
mellitus.'”?? In our study, all subparameters of the
DHI were correlated with pain, paresthesia, the BCTQ
and the QuickDASH. The DHI and the QuickDASH
can probably be used alternatively. They are also relevant,
easy to understand and have a short completion time.
As their application and scoring are more practical, they
are effective questionnaires in assessing hand disability
and should be chosen for patients with CT'S. While the
QuickDASH is accepted and well-known worldwide,
further studies might confirm the effective usage of the



28

Acta Orthop Traumatol Turc

DHI in order to determine self-report of functionality
and to allow more precise treatment planning.

One of the advantages of our study was that patients
had no difficulty understanding questions, since the
MHQ and the QuickDASH were culturally adapted to
Turkish people and the DHI was authentically Turkish.
An additional advantage was the limitation of the study
group to patients with a confirmed diagnosis of CTS,
which the questionnaires were specifically designed for.

A disadvantage of ours study was the lack of pre-
operative outcomes of the questionnaires and postop-
erative follow-up. Further studies that clarify the assess-
ment questionnaire and that best represents the patient’s
condition by comparing patients preoperative outcomes
to the postoperative ones would be useful.

In conclusion, each questionnaire correlated with the
other two in many parameters and may be used instead
of each other. The QuickDASH appears to be more
practical and effective than the MHQ and the DHIL
However, the most appropriate scoring method for pa-
tients should be chosen depending on the advantages
and disadvantages of these three instruments. We be-
lieve that the use of simpler means of scoring will aid
in studies where notable amounts of time and effort are
required for assessment. Future scientific and evidence-
based studies are needed.

Acknowledgement: The authors would like to thank
S. DELACROIX for language editorial assistance and
Omer UYSAL from the Department of Biostatistics
and Medical Informatics, Bezmialem Vakif University
for his statistical guidance.

Conflicts of Interest: No conflicts declared.

References

1. Akelman E, Weiss AP. Carpal tunnel syndrome. Etiology and
endoscopic treatment. Orthop Clin North Am 1995;26:769-78.

2. Akman S, Ertiirer E, Celik M, Aksoy B, Giir B, Oztiirk I. The
results of open surgical release in carpal tunnel syndrome and
evaluation of follow-up criteria. [Article in Turkish] Acta Or-
thop Traumatol Turc 2002;36:259-64.

3. Kanaan N, Sawaya RA. Carpal tunnel syndrome: modern diag-
nostic and management techniques. Br ] Gen Pract 2001;51:311-
4,

4, McMillan CR, Binhammer PA. Which outcome measure is the
best? Evaluating responsiveness of the Disabilities of the Arm,
Shoulder, and Hand Questionnaire, the Michigan Hand Ques-
tionnaire and the Patient-Specific Functional Scale following
hand and wrist surgery. Hand (N'Y) 2009;4:311-8. CrossRef

5. Chung KC, Pillsbury MS, Walters MR, Hayward RA. Reliabil-
ity and validity testing of the Michigan Hand Outcomes Ques-

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

tionnaire. ] Hand Surg Am 1998;23:575-87. CrossRef

Kotsis SV, Chung KC. Responsiveness of the Michigan Hand
Outcomes Questionnaire and the Disabilities of the Arm,
Shoulder and Hand questionnaire in carpal tunnel surgery. ]
Hand Surg Am 2005;30:81-6. CrossRef

Szabo RM. Outcomes assessment in hand surgery: when are
they meaningful? ] Hand Surg Am 2001;26:993-1002. CrossRef
Ollivere BJ], Logan K, Ellahee N, Miller-Jones JC, Wood M,
Nairn DS. Severity scoring in carpal tunnel syndrome helps
predict the value of conservative therapy. ] Hand Surg Eur Vol
2009;34:511-5. CrossRef

Rege AJ, Sher JL. Can the outcome of carpal tunnel release be
predicted? ] Hand Surg Br 2001;26:148-50. CrossRef

Levine DW, Simmons BP, Koris MJ, Daltroy LH, Hohl GG,
Fossel AH, et al. A self-administered questionnaire for the as-
sessment of severity of symptoms and functional status in carpal
tunnel syndrome. ] Bone Joint Surg Am 1993;75:1585-92.
Oksiiz C, Akel BS, Leblebicioglu G, Kaythan H. Which hand
outcome measurement is best for Turkish speaking patients?
Acta Orthop Traumatol Turc 2012;46:83-8.

Chatterjee JS, Price PE. Comparative responsiveness of the
Michigan Hand Outcomes Questionnaire and the Carpal Tun-
nel Questionnaire after carpal tunnel release. ] Hand Surg Am
2009;34:273-80. CrossRef

Appleby MA, Neville-Smith M, Parrott MW. Functional out-
comes post carpal tunnel release: a modified replication of a pre-
vious study. ] Hand Ther 2009;22:240-9. CrossRef

Oksiiz C, Akel BS, Oskay D, Leblebicioglu G, Hayran KM.
Cross-cultural adaptation, validation, and reliability process of
the Michigan Hand Outcomes Questionnaire in a Turkish pop-
ulation. ] Hand Surg Am 2011;36:486-92. CrossRef

Duger T, Yakut E, Oksuz C, Yorukan S, Bilgutay BS. Turkish
adaptation and validity of the DASH questionnaire. Fizyoter
Rehabil 2006;17:99-107.

Durudz MT, Poiraudeau S, Fermanian J, Menkes CJ, Amor B,
Dougados M, et al. Development and validation of a rheumatoid
hand functional disability scale that assesses functional handi-
cap. ] Rheumatol 1996;23:1167-72.

Sezer N, Yavuzer G, Sivrioglu K, Basaran P, Koseoglu BF. Clini-
metric properties of the Duruoz hand index in patients with
stroke. Arch Phys Med Rehabil 2007;88:309-14. CrossRef

Sezgin M, Incel NA, Serhan S, Camdeviren H, As I, Erdogan
C. Assessment of symptom severity and functional status in pa-
tients with carpal tunnel syndrome: reliability and functionality
of the Turkish version of the Boston Questionnaire. Disabil Re-
habil 2006;28:1281-5. CrossRef

Koldas Dogan S, Ay S, Evcik D, Baser O. Adaptation of Turkish
version of the questionnaire Quick Disability of the Arm, Shoul-
der, and Hand (Quick DASH) in patients with carpal tunnel
syndrome. Clin Rheumatol 2011;30:185-91. CrossRef

Hudak PL, Amadio PC, Bombardier C. Development of an up-
per extremity outcome measure: the DASH (disabilities of the
arm, shoulder and hand) [corrected]. The Upper Extremity Col-
laborative Group (UECG) Am ] Ind Med 1996;29:602-8. CrossRef


http://dx.doi.org/10.1007/s11552-009-9167-x
http://dx.doi.org/10.1016/S0363-5023(98)80042-7
http://dx.doi.org/10.1016/j.jhsa.2004.10.006
http://dx.doi.org/10.1053/jhsu.2001.29487
http://dx.doi.org/10.1177/1753193409102380
http://dx.doi.org/10.1054/jhsb.2000.0544
http://dx.doi.org/10.1016/j.jhsa.2008.10.021
http://dx.doi.org/10.1016/j.jht.2009.03.001
http://dx.doi.org/10.1016/j.jhsa.2010.11.016
http://dx.doi.org/10.1016/j.apmr.2006.12.019
http://dx.doi.org/10.1080/09638280600621469
http://dx.doi.org/10.1007/s10067-010-1470-y
http://dx.doi.org/10.1002/(SICI)1097-0274(199606)29:6<602::AID-AJIM4>3.0.CO;2-L

Yucel et al. Choosing the most efficacious scoring method for carpal tunnel syndrome 29

21.

22.

Durmus D, Uzuner B, Durmaz Y, Bilgici A, Kuru O. Michigan
Hand Outcomes Questionnaire in rheumatoid arthritis patients:
relationship with disease activity, quality of life, and handgrip
strength. ] Back Musculoskelet Rehabil 2013;26:467-73.

Bakhsh H, Ibrahim I, Khan W, Smitham P, Goddard N. Assess-
ment of validity, reliability, responsiveness and bias of three com-

monly used patient-reported outcome measures in carpal tunnel

syndrome. Ortop Traumatol Rehabil 2012;14:335-40. CrossRef
23. Brower LM, Poole JL. Reliability and validity of the Duruoz
Hand Index in persons with systemic sclerosis (scleroderma).
Arthritis Rheum 2004;51:805-9. CrossRef
24. TuranY, Durudz MT, Aksakalli E, Giirgan A. Validation of Du-
rudz Hand Index for diabetic hand dysfunction. J Investig Med
2009;57:887-91.


http://dx.doi.org/10.5604/15093492.1005085
http://dx.doi.org/10.1002/art.20701

