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Objective: In determining treatment outcomes of the hand, the Disabilities of the Arm, Shoulder and
Hand (DASH), Michigan Hand Outcomes Questionnaire (MHQ) and Milliken Activities of Daily
Living Scale (MAS) questionnaires are the most commonly used. The aim of this study was to evalu-
ate the relations, strengths and weaknesses of these questionnaires and determine the most appropri-
ate outcome measure for the Turkish population.
Methods: The study included 74 patients with various types of hand injuries. Patients filled out the
DASH-Turkish, MHQ and MAS questionnaires. Grip strength and pain intensity were also assessed.  
Results: MAS parameters were well-correlated with DASH-Turkish and grip strength (p<0.05).
MHQ was correlated with all other outcomes except the left hand part.  
Conclusion: The DASH, MHQ and MAS questionnaires are culturally compatible with the Turkish
population and have revealed a good correlation. These results suggest that these outcome instru-
ments can be used in the assessment of hand and wrist surgery outcomes in the Turkish population. 
Key words: DASH; hand; MAS; MHQ; Turkish.

The objective assessment of a surgical outcome is an
essential part of clinical practice. The main areas of
assessment for the injured hand include traditional
measurements, such as range of motion, pain, strength,
sensation or radiographic measurements as well as
hand specific functional tests, such as grasping and
hand function tests.[1] However, none of these measure-
ments can fully reflect the individual’s ability to carry
out specific tasks and participation in daily-life.[2]

In hand surgery, it is important to learn about
patients’ difficulties, concerns and ambitions in daily life
in order to guide diagnosis and decide surgery tech-
nique.[1] However, defining the patients’ real life situa-

tion is a complex issue and must be evidence-based.[3]

Nowadays, self-report measures are used to evaluate the
functional performance of the patient and have become
an internal component in describing the outcome of
hand therapy. However, each questionnaire has differ-
ent strengths and weaknesses of which the clinician must
be aware when choosing the most appropriate.[4]

An important issue in the usage of the questionnaires
is cultural adaptation. Generally, a self-administered
questionnaire should not only be linguistically well-
translated but also adapted culturally to maintain the
quality and validity of the content. Sociocultural differ-
ences in activity patterns and activities of daily living
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(ADL) can cause problems for the proper assessment of
patient function when using such a questionnaire inter-
nationally. Therefore, the process of cross-cultural
adaptation is very important and several guidelines for
cross-cultural adaptation have been proposed.[5]

The Disabilities of the Arm, Shoulder and Hand
questionnaire (DASH), Michigan Hand Outcomes
Questionnaire (MHQ) and Milliken Activities of Daily
Living Scale (MAS) are the most commonly used hand
outcome questionnaires. All have been validated and
adapted for use in the Turkish population and can be
used for all hand injuries.[6-8] The aim of this study was
to state the relationships, strengths and weaknesses of
the questionnaires, reflect our experience in clinical
usage of these questionnaires and help clinicians to
choose the most appropriate outcome measure for the
Turkish population.  

Patients and methods
A sample of 74 patients with different types of hand
injuries who were admitted to the outpatient physio-
therapy or occupational therapy departments at Faculty
of Health Sciences, Hacettepe University between
January and September 2010 were included in this
study. Diagnoses were confirmed and appropriate diag-
nostic work-up, including radiological tests were per-
formed by an orthopedist at the Department of
Orthopedics and Traumatology at Faculty of Medicine,
Hacettepe University. 

Patients who were unable to independently complete
the questionnaire and those with open wounds or skin
lesions were excluded from the study. Patients were
included to the study at a minimum of four postopera-
tive weeks. Written informed consent was obtained from
all participating patients at their first visit. Hacettepe
University Ethical Committee approved the study.

DASH-Turkish, MHQ and MAS questionnaires
were administered and grip strength was measured using
the J-Tech Tracker Freedom® Functional Evaluation
System (Jtech Medical, Salt Lake City, UT, USA). Pain
intensity was assessed with the 0-10 cm Visual Analogue
Scale (VAS).

The DASH is an upper-extremity specific outcome
measure introduced by the American Academy of
Orthopaedic Surgeons in collaboration with a number
of other organizations.[9] DASH is a self–administered
questionnaire with high validity to measure patients’
perception of disabilities and symptoms and symptoms
associated with any condition affecting the upper limb.
It contains 30 items; 21 evaluate level of difficulty with
specific tasks, 5 evaluate symptoms, and 1 evaluates

each social function, work function, sleep and confi-
dence. Response options range from 1 to 5: (1) No dif-
ficulty, (2) mild difficulty, (3) moderate difficulty, (4)
severe difficulty, and (5) unable. It has three modules;
DASH Function/Symptoms (DASH-FS), DASH
Work (DASH-W), DASH Sports/Music (DASH-SM).
The DASH produces scores between 0 and 100 for
each module, in which a high DASH score indicates
severe disability. The DASH has been shown to be
reliable and valid in patient populations with various
upper-extremity disorders and has been translated into
different languages.[9] A cross-cultural adaptation of the
DASH into Turkish (DASH-T) and a validity and reli-
ability study was performed by Düger et al.[6] DASH is
available in a shortened version (Quick DASH) which
consists of 11 questions and has also been adapted into
Turkish.[10]

The MHQ is a hand-specific outcome questionnaire
with 57 items in 6 domains: (1) overall hand function, (2)
activities of daily living, (3) pain, (4) work performance,
(5) aesthetics, and (6) patient satisfaction. There is an
additional demographic section asking questions about
patients’ gender, ethnic background, etc. Each item is
scored on a scale of 1 to 5. Each domain, with the excep-
tion of the pain domain, is scored from 0 to 100 with 0
being the worst 100 being the best accepted result. For
pain, a higher score indicates more pain. The scoring
method is described by the original authors of the
MHQ. All domains except work performance and pain
assess each hand separately and are scored according to
the affected hand. There is no scoring adjustment for
hand dominance.[11] The Turkish version of the MHQ
was studied by Öksüz et al.[7]

The MAS is composed of 47 tasks in the areas of
meal preparation and eating (8 items), personal
hygiene (9 items), dressing (8 items), object manipula-
tion (8 items), housecleaning and laundry (7 items),
and other activities (6 item). Patients are asked to com-
plete the questionnaire by rating their current ability
level on a Likert scale ranging from 1 (unable to do) to
5 (able to do as before injury). In addition, the level of
necessity for each item is considered on a Likert scale
ranging from 1 (not necessary) to 3 (necessary). Scores
are totaled for each section and a global activity score
is attained by combining the scores for all sections. An
integrated scoring procedure is also available that uses
the product of each ability score multiplied by each
necessity score.[12] The Turkish version of the MAS was
developed by Akel et al.[8]

Grip strength was measured using the Grip Track
Module of J-Tech Tracker Freedom® Functional
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Evaluation system. Patients sat on a chair with shoulders
and wrist in the neutral position and the elbow in 90° of
flexion. They were asked to squeeze the device as hard
as possible and were vocally encouraged. According to
the recommendations of the American Society of Hand
Therapy, three attempts were done and an average score
was calculated for the affected hand. If there was a bilat-
eral hand injury, dominant side was accepted as the most
affected side.[13]

All analyses were performed using SPSS software
v17.0 (SPSS Inc., Chicago, IL, USA). Continuous vari-
ables were described by mean (x) and standard devia-
tion (SD). Categorical data were given as counts and
percentage. Relationship between assessment parame-
ters was determined by Pearson correlation coefficient
where DASH, grip strength and pain results were
assumed as gold standards. All the tests were two-tailed
and conducted at the 5% significance level.  

Results
Of the 74 subjects (mean age: 41 years, 26±10.12 years)
included in the study, 44 (60%) were female and 30
(40%) were male. Ninety-two percent of patients were
right-side dominant, and 43% of injuries were of the
right hand. Patients’ diagnoses distribution is present-
ed in Table 1.  

Disability level and pain was found to be moderate
and there was a grip strength difference of 10 kg
between the affected and non-affected hands (Table 2).

Mean MAS and MHQ values are given in Table 3.
MAS meal preparation/eating, personal hygiene and
dressing areas had similar scores. However, other
parameters were lower. Housecleaning and laundry had

Major diagnoses n % 

Nerve entrapment 25 33.8

Fracture 20 27

Soft tissue injury 26 35.1

Other 3 4.1

Table 1. Categories of major diagnoses.

Mean±SD Minimum Maximum 

DASH 41.53±23.29 0 90

DASH-W (n=47) 46.06±26.89 0 100

DASH-SM (n=37) 50.32±29.15 0 100

Grip (affected side) 15.1±11.1 1 47

Grip (non-affected side) 24.9±10.2 5 46

Pain (VAS) 4.34±1.96 0 8

Table 2. DASH, grip strength and pain results of participants.

Mean ± SD Minimum Maximum 

Total (47-705) 432.5±135.6 122 687
Meal preparation and eating (8-120) 89.5±24.7 32 120
Personal hygiene (9-135) 85.6±24.6 20 135
Dressing (8-120) 85.2±26.3 20 120
Object manipulation (9-135) 52.8±23.4 9 106
Housecleaning and laundry (7-105) 39.3±22.6 7 85
Other activities (6-90) 73.4±21.6 14 90

Overall hand function
Right 73.85±25.44 0 100
Left 66.78±29.83 0 100

Activities of daily living 
Right 74.00±30.69 0 100
Left 71.87±31.05 0 100
Both 65.76±23.70 0 100

Work performance 43.07±28.40 0 100
Pain 21.07±26.86 0 85
Aesthetics

Right 77.05±28.36 0 100
Left 70.98±29.37 0 100

Satisfaction 
Right 69.69±27.35 4.16 100
Left 65.94±30.74 0 100

Total 
Right 68.76±19.25 11.64 98.57
Left 65.10±21.63 15.20 98.03

Table 3. Descriptive statistics of MAS and MHQ.
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the lowest score, whereas object manipulation and other
activities, including shopping, driving, etc. were also
found to be difficult for the patients. MHQ reflected
worse results than the DASH-T questionnaire, where
results varied between an average of 65 to 75, with the
exception of work performance and pain which had the
best results.

The DASH-T was found to correlate with pain and
grip strength results (p<0.05). Correlation of other ques-
tionnaires with the DASH-T, grip strength and VAS
results are shown in Table 4. All parameters of the MAS
were well correlated with DASH-T results and grip
strength (p<0.05). Correlations of MAS with VAS were
significant with the exception of the house cleaning and
dressing parameters. MHQ correlated with all assess-
ment parameters except the left hand part. None of the
parameters correlated with the DASH-T sports/music
part (p>0.05). MAS and MHQ correlations are shown in
Table 5. ADL, work performance, satisfaction and total
right score of MHQ were correlated with all parameters
of the MAS. The left hand section of the MHQ was less
correlated with MAS. There was no statistically mean-
ingful correlation between the pain section of the MHQ
and MAS (p>0.05). 

DASH-T and MAS were quicker than the MHQ to
complete. The MHQ included some reverse lines which
could disorient the subject. Activity descriptions on the
MAS and MHQ were easy to understand, but the
DASH-T was more complicated for patients to under-
stand. 

Discussion
The last decade has seen an increase in the usage of dif-
ferent questionnaires to assess outcome in hand disor-
ders. Some researchers have stated that these question-
naires can be used instead of clinical assessment methods
and are more efficient than those that require clinical
assessment of objective measures.[14] However, many cli-
nicians are unsure of what type of outcome information
should be routinely collected and which tools are clini-
cally useful. Additionally, because there are many ques-
tionnaires specific to hand surgery, selecting an appro-
priate outcome instrument presents difficulties.[2]

The aim of this study was to investigate the relation-
ship, strength, weakness and clinical usage of the three
most commonly used questionnaires in hand rehabilita-
tion. Ideally, the clinometric properties of measurement

Acta Orthop Traumatol Turc86

DASH DASH-W Grip strength VAS 

r r r r

Total (47-705) -0.685* -0.303† 0.405* -0.359*
Meal preparation and eating (8-120) -0.487* -0.276 0.345* -0.353*
Personal hygiene (9-135) -0.602* -0.370* 0.402* -0.296†

Dressing (8-120) -0.603* -0.281† 0.329* -0.178
Object manipulation (9-135) -0.676* -0.405* 0.474* -0.400*
Housecleaning and laundry (7-105) -0.498* -0.078 0.343* -0.133
Other activities (6-90) -0.546* -0.112 0.505* -0.393*

Overall hand function
Right -0.282† -0.276 0.396* -0.331†

Left -0.154 -0.017 -0.216 -0.263
Activities of daily living 

Right -0.561* -0.221 0.595* -0.420*
Left -0.190 -0.010 -0.201 -0.194
Both -0.680* -0.354† 0.438* -0.517*

Work performance -0.563* -0.177 0.298† -0.462*
Pain -0.287† -0.383† -0.444* 0.385*
Aesthetics

Right -0.374* -0.205 0.424* -0.354†

Left -0.178 0.052 -0.061 -0.051
Satisfaction 

Right -0.458* -0.366† 0.582* 0.507*
Left -0.179 -0.073 -0.291 -0.169

Total 
Right -0.630* -0.431* 0.633* -0.586*
Left -0.376* -0.088 -0.067 -0.377*

*p<0.01; †p<0.05 

Table 4. Correlation of MAS and MHQ with other assessment parameters.
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tools are reliability, validity, applicability and respon-
siveness (able to detect clinical importance changes). All
three questionnaires were adapted to Turkish with good
clinometric properties as they were constructed by a
multidisciplinary group of experts.

The DASH is a useful questionnaire that assesses
function and symptoms in a single scale. Having
sports/music, as well as work, as independent domains is
the advantage of this scale. DASH calculates the disabil-
ity score without taking into consideration the injured or
dominant hand.[9] The MHQ is a scale assessing func-
tions of both the injured and uninjured hands; therefore,
it can be used when comparison between hands is need-
ed. The MHQ has different domains; it is the only scale
that includes sections on “aesthetic” and “satisfaction
with hand”, which are important decision making
parameters in hand injuries.[11] Results showed the high
influence of these parameters even in patients without
poor hand appearance. However, neither of these scales
can completely reflect the patients’ independence level
in daily living activities. The MAS is a scale that can
address global activity limitations in many areas, includ-
ing the necessity of each task, allowing the therapist to
plan a patient-centered treatment program tailored to
the individual patients’ requirements and relevant to
their daily activities.[12] Results confirmed that the MAS
is also advantageous in including instrumental activities,
such as “cleaning” and “object manipulation” which
demonstrate larger limitations. 

According to the correlation results of our study the
sports-music section of the DASH-T was not correlated

with the other questionnaires. This may be due to a low
number of responses to that section. The MAS was well-
correlated with other assessment parameters, especially
with the DASH and grip strength. Only the house
cleaning and dressing parameters of MAS were not cor-
related with the VAS which may show that patients
begin these activities as soon as possible despite feeling
pain. 

Even though more than 50% of patients injured
their left side, the MHQ left side domains did not show
any correlations with other assessments. Possible
explanations are that patients use the right (dominant)
side more frequently in daily living or that other ques-
tionnaires did not properly reflect left side injuries.
Although the MHQ is advantageous in assessing both
hands separately, it does not seem to have any effect on
determining the non-dominant side injury.

Previous studies have demonstrated that a reduced
questionnaire length may result in better response rates
in postal surveys. The ease of understanding, ease of
completion, usefulness, relevance and time taken to
complete the questionnaire are important issues for
their utility.[15] We can say that because the question-
naires were culturally adapted for the Turkish popula-
tion it was easy for the patients to understand all ques-
tionnaires. The DASH-T and MAS took less time to
complete. For the MAS, patients experienced difficulty
in deciding the necessity of a given activity. The MHQ,
however, is a longer questionnaire. Furthermore, some-
times patients became bored of answering the same
questions for the injured and uninjured hand and did not
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MAS 

Total Eating Hygiene Dressing Manipulation Cleaning Other

Function
Right 0.260* 0.207 0.330† 0.257* 0.262* 0.156 0.077
Left 0.193 0.091 0.180 0.212 0.08 0.110 0.305*

ADL 0.75† 0.636† 0.706† 0.676† 0.607† 0.559† 0.604†

Work 0.58† 0.511† 0.506† 0.521† 0.436† 0.260* 0.390†

Pain -0.195 -0.039 -0.94 -0.135 -0.170 0.015 -0.232
Aesthetics

Right 0.261* 0.202 0.240 0.257* 0.259* 0.103 0.246*
Left 0.278* 0.133 0.270* 0.233 0.179 0.214 0.378†

Satisfaction 
Right 0.43† 0.340† 0.419† 0.409† 0.428† 0.254* 0.251*
Left 0.185 0.071 0.206 0.182 0.079 0.108 0.290*

Total 
Right 0.55† 0.483† 0.552† 0.530† 0.537† 0.307* 0.366†

Left 0.40† 0.272* 0.380† 0.390† 0.291* 0.229 0.463†

*p<0.05; †p<0.01

Table 5. Correlation of MAS with MHQ.
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pay sufficient attention. Patients must therefore be care-
ful when completing this questionnaire.

Missing responses may compromise the validity of
the questionnaire. Therefore, even though patients
should be notified of the necessity in completing the
entire questionnaire, some responses may still be miss-
ing.[16] For the DASH questionnaire, the score cannot
be calculated with over 3 missing answers. For the
MHQ, the entire questionnaire must be completed.
For the MAS, no rule was stated regarding missing val-
ues. Some activities may not be applicable for every
patient. In the DASH-T questionnaire, these activities
were Item 8 “garden or do yard work”, Item 9 “make a
bed”, and Item 20 “sexual activities”. For the MAS,
they were “shave”, “make-up”, “make bed”, “dust”,
“clean basin and tub”, “driving”, and “typing/comput-
er work”. In the MHQ, all questions were applicable. 

Users of these questionnaires must be aware of the
many extrinsic factors that may affect the outcome.
Psychological reactions, such as depression, anxiety and
lack of motivation may be the cause of poorer scores.[16]

Timing is another important issue. Questionnaires
should not be completed in the initial treatment session
for patients beginning treatment immediately following
a long period of immobilization due to relatively low
participation in daily life activities. 

In conclusion, although determining the best scale
is difficult, it will often be the one in which the aims
most closely match those of the intended user. While
each instrument has different advantages and disadvan-
tages, all correlate with each other and are applicable
for outcome studies related to the field of hand and
wrist surgery.  

Conflicts of Interest: No conflicts declared.
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