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Abstract Introduction Questionnaires that measure
functional status such as the Disability of the Arm,
Shoulder and Hand (QuickDASH) and the Medical Out-
comes Study 12-item Short-Form Health Survey (SF-12)
can quantify the impact of health on performance. Little is
known about whether these questionnaires can be used as a
tool for measuring disabilities among workers. We com-
pare the responsiveness of these two functional status
questionnaires to changes in clinical outcomes of neck or
upper extremity musculoskeletal disorders (UEMSD)
among active workers in a longitudinal study. Methods We
evaluated the effect size (ES) and standardized response
means (SRM) of the QuickDASH and the SF-12 for 148
workers who were divided into four subgroups based on the
diagnosis status change between baseline and 1-year visit.
Results The ES and SRM for QuickDASH scores were 0.6/
0.6 for the 50 subjects who became incident symptomatic
neck or UEMSD cases, 1.3/1.0 for the 18 subjects who
became incident clinical cases of neck or UEMSD, —1.0/
—1.1 for the 46 subjects who recovered from having neck
or UEMSD symptoms, and —1.1/—1.1 for the 34 subjects
who recovered from being neck or UEMSD clinical cases.
The correspondent ES/SRM for the QuickDASH work
module were 0.4/0.3, 0.7/0.5, —0.6/—0.4, and —1.0/—0.8,
respectively. The correspondent ES/SRM for the physical
component scores of SF-12 (PCS12) for the four subgroups
were 0.2/0.2, —0.9/—0.6, 0.3/0.2, and 0.3/0.3, respectively.
Conclusions The QuickDASH scores were responsive to
changes among active workers who were neck or UEMSD
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symptomatic or clinical case. PCS12 scores were sufficient
only for use in clinical case status change.
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Introduction

Work-related musculoskeletal disorders (WMSDs) are a
significant occupational health problem, resulting in lost
work days and a detrimental impact on workers’ lives
[1-4]. In Washington State, workers’ compensation claims
for upper extremity musculoskeletal disorders (UEMSDs)
represent 27.1% of all claims, 36.1% of claims resulting in
four or more lost work days, and more than $4.1 billion
(42.6% of all costs) [S]. Although there has been progress
in standardizing a core set of classification criteria in
UEMSDs [6], major consensus on diagnosis of many upper
extremity conditions is lacking. Self-reported outcome
measures that assess functional status can quantify the
impact of health on performance. Quantifying function
may be useful in detecting mild to moderate disorders of
the neck and upper extremity among workers, help early
intervention with such disorders, and allow a quicker return
to normal function. Instruments that have been identified as
most relevant for epidemiological studies among workers
with mild to moderate upper extremity conditions include
the Nordic Musculoskeletal Questionnaire (127 items, [7]),
the Upper Extremity Questionnaire (27 items, [8]), and the
Neck and Upper Limb Instrument (20 items, [9]). There is
a need to test other shorter functional measures that are
relevant to active workers in the field studies.

The Disabilities of the Arm, Shoulder and Hand
(DASH) is a questionnaire that is designed to assess single
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or multiple upper extremity disabilities [10]. The DASH
has been shown to be reliable and valid in different
languages [11-14] and in patient or working populations
with various upper extremity disorders [10, 15, 16]. The
QuickDASH is an 11-item questionnaire that has similar
reliability as DASH [17]. The QuickDASH also has a four-
item optional work module that is scored separately to
measure the ability of performing work tasks [17].

The widely used Short Form Health Survey (SF-36) is a
multipurpose generic health status instrument that is used
to assess physical and mental health functioning [18]. The
SF-12, a shorter version (12-item) of SF-36, has been
demonstrated to replicate SF-36 scores in differentiating
the health status of persons with varying symptoms and
acute conditions [19].

Previous research on the QuickDASH and SF-12 has
provided initial evidence of the predictive, discriminate,
concurrent validity and reliability of QuickDASH scores
among workers [20]. Additional work, however, is needed
to test how the QuickDASH and SF-12 would do in eval-
uating changes of diagnosis status over time. There were
limited data published in patients with affected parts of the
extremity using DASH or SF-12 [10, 21, 22]. Because most
active workers are healthy, it’s important to examine whe-
ther the questionnaires designed for clinical population can
adequately address the changes of the neck and UEMSDs
disabilities among these workers. Further, arranging access
to these workers during work time can be logistically dif-
ficult, which makes the self-perceived short questionnaire
more attractive.

The objective of this study is to evaluate the respon-
siveness of the QuickDASH and SF-12 to changes in various
neck or UEMSDs diagnoses status of in a longitudinal study
among actively employed workers. Responsiveness was
described using effect size (ES) and standardized response
means (SRM). We concurrently evaluated responsiveness
for four subgroups of workers whose neck and UEMSD
diagnosis status changed from baseline to 1-year visit to
worse (incident cases) or better (recovered cases): (1) self-
reported symptomatic incident neck and UEMSD cases, (2)
clinically confirmed incident cases, (3) recovered self-
reported symptomatic cases, and (4) recovered clinical
cases. By definition, the directions for the QuickDASH
(including QuickDASH and QuickDASH work module) and
SF-12 (PCS-12 and MCS-12) scores are opposite, i.e., more
disability was indicated by a higher value of QuickDASH
but a lower value of SF-12, we therefore expect an increase
in QuickDASH scores and a decrease in SF-12 scores among
incident (symptomatic or clinical) cases and the reverse
among the recovered (symptomatic or clinical) cases. The
research questions posed was whether the ES and SRM
of QuickDASH and SF-12 reflect the changes in neck or
UEMSDs clinical status.

Methods
Study Design

This study analyzed the data collected in a prospective
cohort study of risk factors for developing work-related neck
or UEMSD in fulltime employees in twelve different
manufacturing and health care facilities in the State of
Washington from 2001 to 2005 [23]. A workplace walk-
through was conducted by study ergonomists to roughly
categorize jobs into two levels of hand force (low, high) and
three levels of hand activity (low, medium, high repetition)
using the threshold limit values for hand activity level of the
American Conference of Governmental Industrial Hygien-
ists [24]. Facilities with at least three out of six exposure
categories (high force-low repetition, high force-medium
repetition, etc.) were eligible for inclusion. Only permanent
employees who worked full time were eligible for recruiting.
Those willing to participate (64.5% of eligible) completed
the informed consent form approved by the Washington
State Institutional Review Board (IRB). The form was also
approved by the participating health care facilities’ IRBs.

Health Assessment

Health assessment included a structured questionnaire
interview conducted by trained interviewers and standard-
ized physical examination performed by trained health team
staff (physician, physical therapist, registered nurse):

1. Questionnaire interview contents were translated into
multiple languages with interpreters available. They
included:

a. Demographics: age, gender, ethnicity, education,
children or adults in the home requiring care, high
force or repetitive sports and hobbies, and driving
time. Relevant health history: diabetes, gout, hyper-
tension, thyroid disease, rheumatoid or degenerative
arthritis, acute traumatic injuries, smoking, medica-
tions, and treatment for musculoskeletal disorders.

b. Work history: duration of employment with com-
pany, job, and similar work prior to current job,
shift and hours, overtime, and second job.

c. Body map for recording areas of pain or discomfort
in the previous year lasting more than 1 week or
occurring more than three times in the previous
year. For those meeting these criteria, more detailed
information regarding duration, frequency, onset,
type and intensity of symptoms was sought.

2. Physical examination [25] was conducted bilaterally,
blinded to the interview, on all subjects after the
interview. They included:
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a. Passive, active and resisted motions of the neck
and upper extremity.

b. Maximum power and pinch grips in standardized
postures.

c. Measured height and weight to calculate body
mass index (BMI) as weight in kilograms divided
by height squared measured in meters.

3. Nerve conduction velocity (NCV) studies [26] were
performed on the dominant hand by registered nurses
using standard techniques of supramaximal percutane-
ous nerve stimulation and surface recording. Anatomic
landmarks and standardized stimulation to recording
electrode distances were used. If the subject had
abnormal findings on the dominant hand or symptoms
in the non-dominant hand, the non-dominant hand was
also tested, in which case the test was not blinded.

4. Detailed case definitions of symptoms and physical
findings of tension neck syndrome (TNS), rotator cuff
syndrome (RCS), lateral epicondylitis (LE), wrist
tendinitis (WT), and carpal tunnel syndrome (CTS)
were presented in Appendix.

Symptoms and physical findings in seven body regions
were evaluated for every subject. Self-reported symptom-
atic cases were defined as pain, numbness, tingling, aching,
stiffness, or burning in the neck, left or right shoulder, left
or right elbow/forearm, or left or right hand/wrist within
7 days of the assessment; AND the symptoms lasted for
more than 1 week or occurred more than three times in the
previous 12 months; and there was no history of previous
acute traumatic injury to the symptomatic body region.

Because we considered multiple body regions with
potentially multiple symptomatic or clinical cases of neck
and upper extremity for each subject, the subgroups of
workers whose case status changed as to better or to worse
became complicated. For the purpose of detecting changes
in diagnosis status at both baseline and 1-year follow-up
visits, we selected four subgroups of workers. The results
are based on whether the QuickDASH or SF-12 could detect
changes of a healthy worker who had come symptomatic or
developed an upper extremity condition rather than the
more difficult task, to detect various degrees of improve-
ment of worsening based on persistent of symptoms.

1. Incident symptomatic cases:

e Non-symptomatic at baseline; AND

e Developed neck, shoulder, elbow/forearm, or hand/
wrist symptoms at 1-year visit; AND

e NO relevant physical finding.

2. Incident clinical cases:

e Non-symptomatic at baseline; AND
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e Developed neck, shoulder, elbow/forearm, or hand/
wrist symptoms at 1-year visit; AND

3. At least one physical finding in the relevant area.
Recovered symptomatic cases:

e Self-reported symptomatic cases in at least one
body region at baseline; AND
e Non-symptomatic at 1-year visit

4. Recovered clinical cases:

e Clinical cases in at least one body regions at
baseline; AND
e Non-symptomatic at 1-year visit

Symptom Severity Scores

Symptom severity during the 7 days prior to the assessment
was collected for each participant for each of the seven
body regions using a four-point scale: mild, moderate,
severe, and very severe. Due to the lack of very severe
symptomatic cases, we combined the scales of severe or
very severe and grouped severity scores into three cate-
gories. A summary severity score was then calculated for
each participant as the sum of severity for all seven body
regions. One subject, therefore, has a maximum of seven
body regions affected and a maximum of 21 in severity
score. Because our case definition considered both symp-
toms in the past 7 days and the duration or frequency of the
symptoms, a few subjects who did not meet the positive
case definition as symptomatic but still reported symptom
severity scores of 1 (mild) or 2 (moderate), rather than O
(none), during the past 7 days. The change scores of
symptom severity for the seven body regions were the
difference between baseline and 1-year visit.

Disability Measures Using QuickDASH

For those respondents who reported upper extremity
symptoms in the last week, they were continued to
administer the QuickDASH questionnaire by trained
interviewers. Four questions were asked separately for
neck, shoulder, elbow/forearm, and hand/wrist: “In the past
12 months, have you had neck problems (pain, stiffness,
spasm, unable to move your head, burning, numbness or
tingling) at least 3 times OR lasting a week or longer.
Workers rated their ability to perform different physical
functions in the last week using the 11-item QuickDASH
questionnaire and their ability to perform work tasks using
the four-item optional work module of the QuickDASH.
Each item was rated on a five-point scale. The QuickDASH
and QuickDASH work module scores were calculated
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separately according to published guidelines [27] and
yielded global scores ranging from 0 to 100, with higher
scores reflecting increased disability.

General Health Using SF-12

The SF-12 questionnaire was self-administered right after
the completion of the interview. The SF-12 includes
dichotomous items, and three, five to six point scales. The
SF-12 scores were transformed for the physical component
scores (PCS-12) and mental component scores (MCS-12)
[19]. Each subscale is scored from 0 to 100, with higher
scores representing better function. In the general US
population, the mean score of PCS-12 and MCS-12 is 50
(standard deviation 10, [19]).

Statistical Analyses

Characteristics of the Study Subjects

We used descriptive statistics (mean, standard deviations,
and frequency) to describe participants in this study in terms
of their demographic characteristics, self-reported symp-
toms, and limitations in work or outside work activities.
Responsiveness to Change

Responsiveness is the ability of any instrument to accu-

rately detect change when it has occurred [28, 29]. In this

Baseline diagnosis

study, we considered the change for both self-perceived
symptoms and clinically confirmed physical findings.
These diagnostic criteria became our indicators on whether
a change had occurred. For this reason, the subjects who
had the same diagnosis status at both baseline and 1-year
visit were excluded from the study (Fig. 1). This analysis
included four subgroups of the participants who experi-
enced a change based on their diagnosis status either for the
worse or for the better. Changes for the worse included
those who were non-symptomatic at baseline and devel-
oped self-reported symptoms at 1-year visit. If confirmed
with a physical finding in the symptomatic area, it is an
incident clinical case. Without a physical finding, it is an
incident symptomatic case. Changes for the better included
those who were fully recovered at 1-year visit from either a
clinical case (recovered clinical case) or a symptomatic
case (recovered symptomatic case) at baseline. We expect
an increase in QuickDASH scores and a decrease in SF-12
scores among incident cases and the reverse among the
recovered cases.

Responsiveness of each questionnaire was evaluated by
calculating the ES [30-32] and the SRM [33]. For ES, we
used pooled standard deviations (SD) which was defined as
the root mean square of the two SDs from initial and follow-
up groups of workers by assuming that the two calculated
SDs are estimates of the same population value [34].

_Mean change(follow-up scores—initial scores)

ES
Pooled SD

One-year diagnosis Included in this

analysis
Non-symptomatic
(n=121)
Non-symptomatic - Inmde.nt
(n=188) Symptomatic cases ]_> symptomatic cases
(n=50) (n=50)
Clinical cases 'Ir]mdent
(n=18) clinical cases
— (n=18)
Non-symptomatic Recovgred
All subjects (n=46) symptomatic cases
oy : Symptomatic cases: (n=46)
had QuickDASH at t tic but .
both baseline and symptomaticbutno  LZ___( Symptomatic cases
one-year visits physical findings AN (n=53)
y (n=127) N
N\,
{ Clinical cases (n=28) ]
Recovered
Non-symptomatic clinical cases
(n=34) (n=34)
Clinical cases: i
symptomatic AND Symptomatic cases ]
physical findings (n=34)
(n=150) _
Clinical cases
(n=81)

Fig. 1 Study population by diagnosis status of upper extremity musculoskeletal disorders among active workers. Seven body regions evaluated:
neck, dominant or non-dominant shoulder, dominant or non-dominant elbow/forearm, and dominant or non-dominant hand/wrist
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SRM — Mean change(follow-up scores—initial scores)

SD of the change scores

The ES and SRM are point estimates of the effect mea-
sured: 0.2 indicating small, 0.5 indicating moderate and
greater than 0.8 large change [32]. In this study, ES and
SRM were calculated for the following four subscales:
QuickDASH, QuickDASH work module, PCS-12, and
MCS-12. The ES and SRM scores were then contrasted for
four subgroups of workers based on their diagnosis status.
We hypothesized that (1) a responsive measure would have
at least a moderate (0.5) ES or SRM in those who changed
diagnosis status; (2) those who experienced changes to the
worse (incident cases) would have increased scores of
QuickDASH or QuickDASH work module, therefore, the
ES or SRM would be positive. Likewise, for those who
experienced changes to the better (recovered cases), the ES
or SRM of QuickDASH or QuickDASH work module
would be negative. Since the directions for the Quick-
DASH (including QuickDASH and QuickDASH work
module) and SF-12 (PCS-12 and MCS-12) scores are
opposite, i.e., more disability was indicated by a higher
value of QuickDASH but a lower value of SF-12, the
opposite of ES or SRM would be expected for SF-12.

Results
Description of the Study Population

Of the 733 participants at baseline, 467 (63.7%) were
available for follow up at 1-year visit, and 465 had self-
assessed QuickDASH and SF-12 scores at both visits.
Because we define changes in diagnosis status as both self-
reported symptoms and clinical cases, we excluded the
subjects who had no change in their diagnosis status: 121
non-symptomatic (ES/SRM of QuickDASH —0.09/—0.13),
53 persistent symptomatic cases (ES/SRM of QuickDASH
0.03/0.03), and 81 persistent clinical cases (ES/SRM of
QuickDASH —0.09/—0.08). The results indicated that nei-
ther QuickDASH nor SF-12 could detect various degrees of
improvement or worsening based on persistent of symp-
toms, we therefore excluded those whose diagnosis status
changed between symptomatic to clinical cases: 28 subjects
changed from symptomatic to clinical cases (ES/SRM of
QuickDASH 0.05/0.06) and 34 subjects changed from
clinical cases to symptomatic (ES/SRM of QuickDASH
—0.10/—0.10). We evaluated the responsiveness of the
QuickDASH, the QuickDASH work module, PCS-12, and
MCS-12 scores for 148 workers who were divided into four
subgroups based on the changes in their diagnosis status: 50
(26.6%) incident symptomatic cases, 18 (9.6%) incident
clinical cases, 46 (36.2%) recovered symptomatic cases, and
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34 (22.7%) recovered clinical cases (Fig. 1). Among the 18
incident clinical cases, three subjects were TNS, two were
RCS, five were LE, one was WT, and seven subjects had two
or three positive diagnoses of the above at 1 year visit.
Among the 34 recovered clinical cases, five were TNS, six
were RCS, seven were LE, four were WT, and 12 subjects
had two to four positive diagnoses of the above at baseline.

At baseline, compared with self-reported incident
symptomatic cases, incident clinical cases were 7 years
older (Table 1). The recovered clinical cases were 6 years
older, heavier (4 units higher in BMI), and had higher
proportion of co-morbidity compared with self-reported
recovered symptomatic cases. The subjects were compa-
rable on gender, race, education, and time at current work.
Even though the potential severity scores could be up to 21,
the maximum symptom severity score was 5 and were
expectedly low at baseline for the incident cases and at
1-year for the recovered cases. There were a maximum of
five body regions affected.

Responsiveness to Change

The change scores of QuickDASH and QuickDASH work
module reveal the changes in diagnosis status in the
expected direction. For incident cases, the scores of
QuickDASH and QuickDASH work module increased with
increased disability, while for recovered cases, the reverse
is observed, as expected. For both subgroups of incident and
recovered cases, the mean score changes in QuickDASH for
clinical cases were two-times more than that of symptom-
atic cases, with >12 points difference between baseline and
1-year visit (Table 2). The ES and SRM for QuickDASH
were >0.8, reflecting a large change among the subjects in
all but the subgroup of self-reported symptomatic incident
cases where moderate ES and SRM were observed. The
score changes for QuickDASH work module were not as
big, except for the subgroup of recovered clinical cases
where the mean score dropped 12 points. The ES and SRM
were >0.8 for this subgroup of subjects.

The scores of PCS-12 decreased, as expected, for the
subgroup of incident clinical cases where a large change as
reflected by ES and a moderate change as reflected by SRM
were observed (Table 2). For other subgroups, the ES and
SRM of PCS-12 or MCS-12 were either too small (ES or
SRM < 0.2) or the changes were not in the expected
directions.

Discussion
We evaluated the responsiveness of two self-perceived

functional status questionnaires, QuickDASH for disability
and SF-12 for general health function, among active
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Table 1 Characteristics of the study participants

Incident cases Recovered cases Excluded
Self-reported Clinically confirmed Self-reported Clinically (n=31D
symptomatic cases cases (n = 18) symptomatic cases confirmed cases
(n =50) (n = 46) (n=34)
Demographics, at baseline
Age (years), mean £ SD 353 £ 102 42.6 =+ 10.9 355 £ 10.2 419 £11.3 41.1 £ 10.7
Male, n(%) 26 (52.0) 13 (72.2) 26 (56.5) 14 (41.2) 147 (46.5)
BMI, mean £+ SD 26.0 £ 4.7 27.6 £5.6 26.5 £45 309 £ 6.3 27.1 £5.7
White race, n(%) 25 (50.0) 10 (55.6) 28 (60.9) 21 (61.7) 189 (59.8)
High school or more 42 (84.0) 14 (77.8) 42 (91.3) 28 (82.4) 261 (82.6)
education, n(%)
Co-morbidity*, n(%) 4 (8.0) 3 (16.7) 7 (15.2) 12 (35.3) 70 (22.1)
Years at current work, 2.5 (0.6-4.0) 3.8 (2.3-7.6) 2.6 (0.6-4.6) 2.6 (0.7-6.6) 2.4 (0.7-6.0)
median (Q1-Q3)
Symptom severity**
At baseline visit
Range 0-2 0-1 1-7 1-8
Median (Q1, Q3) 0 (0,0) 0 (0,0) 2 (1,3) 2(24)
At 1-year visit
Range 1-12 1-7 0-2 0-3
Median (Q1, Q3) 1(1,3) 2(2,4) 0 (0,0) 0 (0,0)
Number of body regions affected
At baseline visit (N/A for incident cases)
Range - - 1-5 1-3
Median (Q1, Q3) - - 1(1,2) 2 (1,2)
At 1-year visit (N/A for recovered cases)
Range 1-5 1-3 - -
Median (Q1, Q3) 1(1,2) 2 (1,2) - -

* Having hypertension, diabetes, gout or thyroid

** A few subjects who reported symptoms in the past seven days but were not symptomatic cases because they did not meet the criteria of the

case definition on duration or frequency of the symptoms

workers. We made direct comparisons between changes in
health outcomes over time and the functional status mea-
sures. In our study, QuickDASH detected clinical changes
for the four subgroups of workers whose clinical outcomes
of neck and UEMSD changed directions, either to worse
(a healthy worker became symptomatic) or to better
(a symptomatic worker became a healthy worker).
Responsiveness was also present for QuickDASH work
module and PCS-12 for incident and recovered clinical
cases, though less than that found with QuickDASH.
Responsiveness for the subgroups of incident and recov-
ered clinical cases were larger than that found in the
symptomatic subgroups.

In a separate analysis of baseline data for the same study
population of 231 workers with specific clinical diagnoses
of neck or UEMSD and 175 workers with symptoms only,
the QuickDASH was suggested as a good outcome measure
for workers with musculoskeletal upper limb disorders
[20]. Findings from the present study revealed that

QuickDASH is also responsive to changes in clinical
diagnosis status among workers with neck or UEMSD.
Less responsiveness was observed for the QuickDASH
work module and PCS-12, while no responsiveness was
seen for MCS-12. This observed lack of responsiveness to
the QuickDASH work module may be related to worker
concern about job security if their employer found out that
their job performance was hindered by their symptoms,
even though they were informed that all study information
was confidential. Alternatively, workers may perceive a
greater burden of neck or upper extremity problems with
social activities than with work because the pain was not
limiting their work.

Our QuickDASH change scores data were comparable
to previous reports of the DASH scores, although a direct
comparison of the QuickDASH score is lacking and the
raw scores of the QuickDASH were smaller than those in
patient populations [10, 35, 36]. The smaller QuickDASH
raw scores may be an indication of relatively healthier
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Table 2 Effect size (ES) and standardized response means (SRM) of QuickDASH and the SF-12 by changes of diagnosis status in 1 year

follow up

Self-reported symptomatic cases (n = 50)

Clinically confirmed cases (n = 18)

Mean (SD) Mean (SD) Mean difference ES SRM Mean (SD) Mean (SD) Mean difference ES SRM
at baseline  at l-year (95% CI) at baseline  at l-year (95% CI)
Incident cases
QuickDASH 3.5(7.0) 9.7 (12.5) 6.2 (—149,273) 06 0.6 0922 13.1 (13.1) 122 (—12.9,37.3) 13 1.0
Work module of 1.9 (5.8) 4.4 (7.5) 25(—14.6,196) 04 03 144.6) 7.6 (12.0) 6.3 (—20.0,32.,5) 0.7 05
QuickDASH
PCS-12 47.8 (5.3) 48.7 (5.7) 1.0 (-9.8, 11.7) 0.2 0.2 49.6 (6.3) 438 (7.3) —59(-26.3, 145) —09 —-0.6
MCS-12 51.7 (6.3) 479 (10.5) —3.8(—22.8,15.2) —0.6 —0.4 46.5 (10.0) 50.0 (9.5) 35(—18.1,251) 04 03
Self-reported symptomatic cases (n = 46) Clinically confirmed cases (n = 34)
Mean (SD) Mean (SD) Mean difference ES SRM Mean (SD) Mean (SD) Mean difference ES SRM
at baseline at 1-year (95% CI) at baseline at 1-year (95% CI)
Recovered cases
QuickDASH 8.6 (8.3) 1.7 (5.1) —-69(-19.3,56) —-1.0 —1.1 16.1 (12.8) 3.0 (10.0) —13.1 (=374,11.2) —1.1 —1.1
Work module of 4.6 (9.4) 0529 —4.1(-23.1,149) -06 —-04 132 (174) 0624 —12.7(—-452,199) —1.0 —-0.8
QuickDASH
PCS-12 48.0 (6.5) 49.8 (5.1) 1.8 (=13.7,17.3) 03 02 472 (6.2) 50.2(6.6) 25 (—16.1,21.1) 03 03
MCS-12 50.1 (10.5) 49.7 (9.5) —04(—26.2,254) 00 0.0 502 (7.6) 48.6(109) —1.7(-24.22209) —-0.2 -0.1

subjects with mild to moderate UEMSD conditions. In our
study, all subjects were currently working and were queried
at the workplace. In a previous study of 172 patients with
different UEMSD such as shoulder arthritis and carpal
tunnel syndrome, the mean change in DASH score between
baseline and 12-weeks after treatment was 13 (SD 17), the
ES was 0.6 and the SRM 0.8 [10]. In another study of 109
patients having surgical treatment for a variety of upper-
extremity conditions, the reported mean change in DASH
score 6-21 months after the treatment was 15 (SD 13), ES
0.7 and SRM 1.2 [35]. Gummesson et al. [35] considered a
10-point difference in mean DASH score as a minimal
important change. In our data from a field study of active
workers, the mean changes in QuickDASH scores decreased
12 point for 18 incident clinical cases and increased 13 point
for 34 recovered clinical cases, with ES/SRM 1.3/1.0 for
incident clinical cases, and ES/SRM —1.1/—1.1 for recov-
ered incident cases, respectively.

Slightly lower responses were expected for incident or
recovered symptomatic cases relative to those of clinical
cases in these data (Table 2). Yet a moderate to large
QuickDASH responsiveness for the self-reported symp-
tomatic suggested that functional status measures such as
QuickDASH can detect the smaller changes in symptoms
of neck and UEMSD among active workers. This reveals
the potential importance of using the QuickDASH in at
least secondary prevention efforts.

PCS-12 was largely responsive only to the incident
clinical cases where a decreased general physical function
was observed among these workers (Table 2). For the 46

@ Springer

recovered symptomatic cases and 34 clinical cases, the
smaller ES and SRM suggested that workers’ overall
wellbeing did not improve, even though their clinical
diagnosis status improved. SF-12 has been associated with
psychosocial work characteristics such as decision latitude
and effort-reward imbalance [37]. Although the present
data did not suggest SF-12 to be a good measure for
diagnosis status changes among workers, future studies that
evaluate other factors associated with SF-12 may improve
understanding of the impact of general health status on
changes in clinical status.

An important strength of the present study is that the
study design offers a unique opportunity for a fuller
spectrum comparison on the responsiveness of the two
questionnaires. We made concurrent comparisons on
changes in clinical outcomes to better (recovered cases) or
to worse (incident cases) and the functional status ques-
tionnaires of disability (QuickDASH) or wellbeing
(SF-12). Further, we considered seven body regions. This
means that the subject was evaluated on changes from
single or multiple disorders in the upper limb and on any
upper limb region. Short questionnaire such as Quick-
DASH means less respondent burden. QuickDASH mea-
sures functional disability which helps in understanding
how potential work-related disorders affect the workers
lives outside of work.

Several limitations in this study are worth noting. We
had a small sample, especially for the incident clinical
cases. Although we had a potentially large number of
subjects to follow up, evaluating the clinical outcomes
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became complicated when we consider both self-reported
symptoms and physical findings. A larger sample size
would allow further analysis of the responsiveness strati-
fied by gender. This is especially important for the symp-
tomatic cases, since men tend to be reluctant to report
symptoms [38, 39]. Further, the clinical diagnosis included
seven body regions which resulted in excluding more
subjects who remained as unchanged, although they were
either symptomatic or clinical cases, at either baseline or
1-year visit. Another limitation is that our follow-up time
was 1 year, which might have missed capturing the infor-
mation for short term changes on clinical outcomes.
Although our study offers insights into the performance of
the questionnaire in a working population, the above men-
tioned limitations prevent us from modeling the data. Further
study with more workers in varying occupation is needed.

In summary, the results of this study highlight two
important issues. First, the magnitude or size of the chan-
ges as reflected by ES and SRM suggested that Quick-
DASH helps in understanding changes in functional status
among workers with neck or UEMSD. Second, this study
supports the notion that QuickDASH could be a relevant
supplement to the standard clinical diagnosis and thus
offers a more complete picture of clinical meaning of
health status changes for a working population of mainly
healthy subjects. Of particular importance is that workers
with mild or moderate symptoms may be detected earlier.
These workers would have the opportunity to have reduced
disability by change of work tasks and the possibility of
early recovery.

Appendix

Case definitions of symptoms and physical findings of
tension neck syndrome (TNS), rotator cuff syndrome
(RCS), lateral epicondylitis (LE), wrist tendinitis (WT),
and carpal tunnel syndrome (CTS).

Current Neck Symptoms

Neck pain, stiffness, spasm, burning, numbness or tingling
in the neck region in the last 7 days, AND occurring more
than three times or lasting more than 1 week in the pre-
vious 12 months, AND no traumatic injury onset.

Tension Neck Syndrome (TNS)

Tension neck syndrome: current symptoms AND positive
physical examination: pain in neck/trapezius area with
resisted head rotation, neck extension/flexion, or lateral
rotation.

Current Shoulder Symptoms

Pain, stiffness, spasm, unable to raise arms, burning,
numbness, or tingling of the shoulder region in the last
7 days, AND occurring more than three times or lasting
more than 1 week in the previous 12 months, AND no
traumatic injury onset.

Rotator Cuff Syndrome (RCS)

Current shoulder symptoms, AND positive physical
examination in the same shoulder: resisted shoulder
abduction, external rotation, internal rotation (pain in
respective tendon insertion area) OR “painful arc” (pain in
rotator cuff area with active shoulder abduction typically at
60-120°).

Current Elbow Symptoms

Pain, aching, stiffness, burning, numbness, or tingling in
the elbow or forearm region in the past 7 days, AND
occurring more than 1 week or occurred more than three
times in the previous 12 months; AND no previous acci-
dent or sudden injury at the elbow/forearm area.

Lateral Epicondylitis (LE)

Current elbow symptoms at the lateral side of the elbow or
forearm; AND positive physical examination on the same
elbow: pain at the lateral humeral epicondyle region on
resisted wrist extension or tenderness on palpation of the
lateral epicondyle.

Current Hand/Wrist Symptoms

Pain, aching, stiffness, burning, numbness, or tingling in
the hand/wrist in the last 7 days, AND occurring more than
three times or lasting more than 1 week in the previous
12 months, AND no traumatic injury onset.

Wrist Tendinitis (WT)

Current symptoms and positive physical examinations:
resisted wrist extension or flexion with the elbow extended.

Current Carpal Tunnel Syndrome Symptoms

Symptoms of burning, or pain/numbness/tingling in the
planar median nerve distribution of the hand in the last
7 days, AND lasting for more than 1 week OR occurred
more than three times in the previous 12 months, AND no
acute traumatic onset.
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Carpal Tunnel Syndrome (CTS)

Current symptoms AND positive electrodiagnostic test
(NCV) in the same hand for distal median motor or sensory
nerve which meets A and B or meets A and C below.

Criteria Description

A Median motor latency 8 cm > 4.5 ms, median sensory
latency D2-wrist 14 cm > 3.5 ms, or mid palmar latency
8 cm > 2.2 ms

B Ulnar sensory latency 14 cm < 3.7 ms

C Median sensory latency (14 cm) minus ulnar sensory latency
>0.5 ms. or mid-palmar difference >0.3 ms

Criteria were adapted from the Washington State
Department of Labor and Industries Medical Treatment
Guidelines [26].
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