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ABSTRACT

We aimed to validate a cross-culturally adapted version of the Persian Michigan Hand Outcomes Questionnaire (MHOQ). We
followed the Beaton’s guideline to translate the questionnaire to Persian. We administered the final version to 223 patients among
which 79 patients returned 3 days later to respond to the Persian MHOQ for the second time. In the first visit, respondents also filled
the Disabilities of the Arm Shoulder and Hand (DASH) and rated the pain based on the Visual Analogue Scale (VAS). Cronbach’s
alpha for the total MHOQ was 0.79 which showed good internal consistency. Intraclass correlation coefficient (ICC) for the total
MHOQ was 0.84 which demonstrated good reliability between test and retest. The absolute correlation coefficient between total
MHOQ and the DASH was as high as 0.74. Persian version of the MHOQ proved to be a reliable and valid instrument to be
implemented among Persian population with the hand and wrist disorders.
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INTRODUCTION

Hand and wrist disorders are among the most common pro-
blems of the upper extremity. In a recent study on the epi-
demiology of upper limb injuries presenting to the emergency
department in the United States, the incidence of 1130 upper
extremity injuries per 100,000 persons per year was reported.
Finger lacerations, wrist fractures and finger fractures were
the most common injuries.1 About 20% of referral to emer-
gency departments was for the hand and wrist problems.2

According to an Injury epidemiology of the National Trauma

Project in Iran, hand and wrist injuries were accounted
for 5.4%.2

To report patient’s perception of the outcome, self-reported
clinical questionnaires have been designed. Michigan Hand
Outcomes Questionnaire (MHOQ) is a hand-specific patient-
reported questionnaire representing outcomes.3 A linguistically
well-translated and culturally well-adapted and validated
transcript of the MHOQ would facilitate multicentre, regional
and international investigations as well as increasing feasibility
of meta-analysis studies.
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In some countries in the Southwest and central Asia in-
cluding Iran, Afghanistan, Tajikistan and some areas of Iraq
and Pakistan, Persian is the first language used in dialogues.
In the present study, we aimed to develop a cross-culturally
adapted Persian version of the original MHQ and to assess the
validity and reliability of this version in the hand and wrist
disorders in Iran.

METHODS

We planned to perform the study in three phases. In phase I,
we performed the translation and cultural adaptation process
into Persian language using Beaton’s guideline.4 In phase II,
we conducted a pilot study to pre-test the Persian version of
MHOQ for any difficulties in understanding and acceptability.
In phase III, we administered the final Persian MHOQ to
patients with the hand and wrist problems to test its reliability
and validity.

Michigan Hand Outcomes Questionnaire

MHOQ is a hand-specific questionnaire consisted of 37 ques-
tions spread in 6 dimensions including: Overall hand function,
activities of daily living (ADL), work performance, pain aes-
thetic and satisfaction.3 Except pain and work performance
subscales that are accounted for both sides, the other subscales
should be administered separately for left and right, in which
the total number will reach up to 57 questions. Each question
is scored from 1 to 5. Every subscale gets a score from 0 to 100
with zero being the worst and 100 for the best ever result except
for pain. In the pain scale, high scores indicate greater pain;
while in the other five scales high scores demonstrate better
hand performance.

The raw scale score for each of the six scales is the sum
of the responses of each scale item. The raw score is con-
verted to a score ranging from 0 to 100. The score for the
affected hand is obtained by selecting either the right or the
left hand score. If both hands are affected (for instance,
rheumatoid arthritis), the right and left hand scores are
averaged to get the score.

Missing values may affect on the validity of subscale scores.
If 50% or more of the items in a scale are missing, then that
particular scale cannot be scored. If two or more subscales
could not be scored due to missing values, then the total score
cannot be calculated either. For scales with less than 50%

missing, the average of the existing scale items may be inputted
for the missing items. For example, the Aesthetics scale has 4
questions. If only 2 questions are answered and 2 are missing,
the scale cannot be scored because 50% of the responses are
missing. If 3 questions are answered and 1 is missing, the
responses for the answered questions are averaged and this
average number is entered as the value for the missing re-
sponse. Then the raw score can be calculated as usual with
summing up the responses in each scale. An overall MHOQ
score can be obtained by summing the scores for all six scales
after reversing the pain scale (pain ¼ 100� pain score) and
then dividing by 6.3

Adaptation of the MHOQ to Persian

Language and Culture

The MHOQ developers confirmed the validation process. For
cross-cultural adaptation of the MHOQ, we followed the
guidelines provided by Beaton et al.4–6 Three independent
Persian-speaking individuals including two orthopaedic sur-
geons and one professional English teacher with no medical
background translated the original English version of the
MHOQ to Persian (Farsi). Then in a meeting, these three
translations were reconciled and combined together into a
single Persian MHOQ version. Afterwards, a Native American
English speaker who is fluent in Persian as well and was not
aware of the original English MHOQ back translated this
Persian version to English.

In a second meeting of authors with professional trans-
lators, backward English translation was discussed in regards
to conformity with the Persian and the original English
MHQ. The discrepancies were minor and therefore, a con-
sensus was achieved on the pre-final version of Persian
MHOQ. To pre-test this version in a pilot study, Persian
MHOQ was administered to 30 patients with hand and wrist
disorders. Minor difficulties in understanding were addressed
and final version was created.

Patients

In this institutional review board approved study, a total of 223
patients with common hand disorders were enrolled from
January 2013 to December 2013.

The inclusion criteria were age 18 years or older, ability to
read and write Persian as a mother language, and at least
four-week duration of symptoms. Hand and wrist disorders
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were the primary reasons of the visit. Patients with the history
of hand surgery were included if at least four weeks had been
elapsed from surgery. Exclusion criteria were patients who
were not able to fill out the forms, with major neurologic
disorders, acute trauma or laceration, and with simultaneous
elbow or shoulder problem. All of the participants were pro-
vided with a written informed consent at their initial visit
(Table 1).

Two orthopaedic surgeons and a medical student collected
demographic and clinical data. Patients filled the Persian
MHOQ as well as and the Persian version of the disabilities of
the arm shoulder and hand (DASH) questionnaire7 and visual
analogue scale (VAS) at a concurrent session. We planned to

perform the retest three days after the initial visit. Patients who
did not receive major treatment such as injection or operation
that would substantially alter the clinical situation were asked
to return. Patients were convenient with the three-day interval.
A total of 79 patients returned to fill the MHOQ for the second
time.

Reliability

It is comprised of two aspects of internal consistency and
reproducibility (test–retest). Internal consistency assesses the
consistency of respondent's answers across items within a
questionnaire.8 Using a Cronbach’s alpha, we tested the
subscales of MHOQ. Commonly accepted values of Cron-
bach’s alpha are described as excellent for � > 0:9, good
for 0:7 > � > 0:9, acceptable for 0:6 > � > 0:7, poor for
0:5 > � > 0:6 and unacceptable for � < 0:5.9 However,
we have to be careful for � > 0:9 in terms of redundancy
of questions.8

Reproducibility (test–retest reliability) is tested by adminis-
tering a questionnaire to a single patient on two separate
occasions with no substantial change in symptoms.10 Test–retest
reliability is measured with the intraclass correlation coefficient
(ICC). To measure the ICC, 79 patients filled the Persian MHQ
three days after the initial visit. A correlation coefficient of 0
shows no reproducibility, whereas a value of 1 indicates excel-
lent reproducibility.10

Construct Validity

To test the construct validity, the new questionnaire is tested
to a valid questionnaire in the same context to show whether
any correlation exists in terms of what they are supposed to
measure.11 Here, we compared the Persian MHOQ scores to
the DASH and VAS scores. Validity and reliability of DASH
questionnaire has been documented in Persian language.7

In this study, VAS was based on a 0–10 scale rating with 0
showing no pain and 10 expressing the worst pain. Moderate
correlation is considered when 0:2 < r < 0:8 and strong
correlation is considered when r > 0:8.11

RESULTS

Translation and Cross-Cultural Adaptation

The translators perceived no major linguistic or cultural pro-
blems in the forward and back translations of the MHOQ. After

Table 1 Characteristics of Patients
with the Hand and Wrist Problems
(N = 223).

Age, Mean (SD) Sex, No. (%) 35 (15)

Male 114 (51)
Female 109 (49)

Career, no. (%)
Heavy worker 64 (29)
Employee 16 (7.0)
Jobless 48 (22)
Housekeeper 63 (28)
Retired 32 (14)

Education, no. (%)
School 21 (10)
Undergraduate 139 (62)
Graduate 30 (13)
Post-graduate 33 (15)

Involved side, no. (%)
Right 102 (46)
Left 94 (42)
Bilateral 27 (12)

Diagnosis, no. (%)
Trigger finger 6 (2.6)
Non-specific pain 62 (28)
Lunate osteonecrosis 3 (1.3)
CTS 28 (12)
Fracture 31 (14)
Amputation 3 (1.3)
1st CMC OA 15 (8.0)
De Quervain 34 (15)
Ganglion cyst 15 (6.8)
Other 25 (11)

Note: CTS ¼ Carpal Tunnel Syndrome, CMC
OA ¼ Carpometacarpal osteoarthritis.
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addressing the difficulties that were recognised over the pilot
study, the final version was comprehensible for all patients.
The average time to complete the questionnaire was 8 min.
(Figs. 1A–1D).

Patients

We enrolled 223 patients with common hand and wrist pro-
blems. (Tables 1 and 2).

Test–Retest Reliability

The ICCs demonstrated a good correlation between test–retest
(Table 3).

Internal Consistency

Cronbach’s alpha coefficient showed good internal consistency
across the items in each subscale and in total Persian MHOQ.
The lowest Cronbach’s alpha was calculated for the overall
hand function at the first visit in which further deletion of item

4 would have increased the internal consistency from 0.65 to
0.71. However, Cronbach’s alpha showed substantial improve-
ment for this subscale at the second visit (Table 3).

Construct Validity

There was a strong correlation between subscales of MHOQ and
the total DASH score. Moreover, the total MHQ score showed a
significant correlation with VAS and strong correlation with the
DASH and 2 subscales of sport and work of the DASH. The
highest correlation was between activities of daily living (ADL)
and total DASH score. (Table 4) We found strong Interscale
correlation between subscales of the MHOQ as well (Table 5).

DISCUSSION

The purpose of this study was to develop a cross-culturally
adapted Persian version of the original MHOQ and assess the
validity and reliability of this version among Persian-speaking
population with hand and wrist disorders.

(A) (B)

Fig. 1 (A)–(B): Persian (Farsi) version of the MHOQ administered to patients with the hand and wrist problems.
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(C) (D)

Fig. 1 (Continued )

Table 2 Average Functional and Pain Score of Patient
with the Hand and Wrist Problems.

Visit 1 (N = 223) Visit 2 (N = 79)

DASH, mean (SD)
DASH-Total 46 (26)
DASH-Work 42 (33)
DASH-Sport 45 (36)

VAS, mean (SD) 4.5 (4.3)
MHQ, mean (SD)
Hand Function 53 (24) 46 (24)
ADL 60 (33) 58 (25)
Normal Work 46 (30) 45 (29)
Pain 42 (25) 41 (21)
Appearance 56 (30) 56 (34)
Satisfaction 51 (26) 51 (20)
Total 51 (21) 49 (17)

DASH ¼ Disabilities of the Arm Shoulder and Hand, VAS ¼
Visual Analogue Scale, MHG ¼ Michigan Hand Questionnaire,
ADL ¼ Activities of Daily Living.

Table 3 Internal Consistency and Test–Retest Reliability of the
Persian Version of the MHOQ.

Number
of Items

Cronbach’s
Alpha (T1, T2)

(Intraclass Correlation
Coefficient)

Subscale ICC 95% CI p Value

Hand
function

5 0.65, 0.80 0.81 0.32–0.94 <0.001

ADL 12 0.96, 0.92 0.78 0.41–0.92 0.0020
Normal

work
5 0.92, 0.94 0.86 0.64–0.95 <0.001

Pain 5 0.79, 0.87 0.78 0.65–0.86 <0.001
Appearance 4 0.83, 0.92 0.84 0.75–0.90 <0.001
Satisfaction 6 0.83, 0.63 0.73 0.31–0.90 0.0040

Total 37 0.79, 0.75 0.84 0.60–0.94 <0.001

T1 ¼ Test, T2 ¼ Retest, SD ¼ Standard Deviation, ICC ¼ Intraclass
Correlation Coefficient, CI ¼ Confidence Interval, ADL ¼ Activities of Daily
Living.
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This study depends on how accurate patients responded to the
questions. Over one-third of patients returned after three days
which is acceptable for reliability testing. We administered the
Persian MHOQ in a level-1 hospital where it resulted in di-
versity in demographic characteristics of subjects.

Our findings confirmed the validity and reliability of the
Persian MHOQ as a useful instrument in the hand and wrist
problems. The thorough questionnaire demonstrated good in-
ternal consistency, good reliability and significant convergent
validity. The level of reliability and validity of the Persian
version is as high as its original English and the subsequent
translated versions. In addition, significant correlation between
MHOQ and DASH score proves the conformity in that both are
measuring the same context.

MHOQ was first developed and validated by Chung et al.3 In
order to apply the translation of a questionnaire in a different
language, it should be adapted first with cultural issues and its
validity and reliability should be tested. The MHOQ is validated
and adapted in various languages and hand disorders.12–18

Internal consistency is an important property for psycho-
metric measurement of a questionnaire that is expected to
measure a concept by multiple questions. Calculated Cron-
bach’s alpha in Korean, Turkish, Colombian and original
English versions was 0.79–0.97, 0.85–0.96, 0.92 and 0.86–0.97,
respectively.3,12,13,17 The calculated ICC for reliability testing of
Turkish version ranged from 0.79 to 0.96 (12) and for Korean
version, from 0.88 to 0.96 (see Ref. 13) for the 6 subscales. A
multicenter study testing responsiveness of the MHOQ in
patients with rheumatoid arthritis, demonstrated good rest–
retest reliability (r ¼ 0:66) and good internal consistency with
Cronbach’s alpha ranged between 0.79 and 0.90.18

For validity assessment of the Persian-MHOQ, we used
Persian-DASH as the standard instrument that is acceptable in
almost all countries. Turkish, Korean and Dutch versions also
applied the DASH questionnaire to test for the convergent va-
lidity of the MHOQ.12–14 The results of Korean version dem-
onstrated high correlations between pain subscale of the MHOQ
and DASH score with a value of 0.63.13 On the other side, the
least correlation was between satisfaction subscale of the MHOQ
and work subscale of the DASH (r ¼ �0:17).13 In Turkish
version, the least correlation was found between work perfor-
mance subscale of the MHOQ and work subscale of DASH
(r ¼ �0:4) and between aesthetic subscale of the MHOQ and
disability/symptom of the DASH (r ¼ �0:33).12

In our study, the total MHOQ and most of the subscales had
significant correlation with the DASH and its subscales, except
pain and aesthetic subscales of the MHOQ with work and
sport subscales of the DASH which are still concordant in the
direction of what they are supposed to measure. Somewhat
similar results also were reported in the other studies. Pre-
sumably, in the mindset of our patient’s population, aesthetic is
not as impressive as that the hand function and pain are. Slight
differences in cultural adaptation can be acceptable as long as
the questionnaire proves to be reliable and valid.
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