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Abstract
Background Health systems and payers use patient-
reported outcome measures (PROMs) to inform quality
improvement and value-based payment models. Although
it is known that psychosocial factors and priming influence
PROMs, we sought to determine the effect of having
patients complete functional tasks before completing the
PROM questionnaire, which has not been extensively
evaluated.

Questions/purposes (1) Will QuickDASH scores change
after patients complete the tasks on the questionnaire
compared with baseline QuickDASH scores? (2) Will the
change in QuickDASH score in an intervention (task
completion) group be different than that of a control group?
(3) Will a higher proportion of patients in the intervention
group than those in the control group improve their
QuickDASH scores by greater than a minimally clinically
important difference (MCID) of 14 points?
Methods During a 2-month period, 140 patients pre-
sented at our clinic with a hand or upper-extremity
problem. We approached patients who spoke and read
English and were 18 years old or older. One hundred
thirty-two (94%) patients met the inclusion criteria and
agreed to participate (mean6 SD age, 526 17 years; 60
men [45%], 72 women [55%]; 112 in the intervention
group [85%] and 20 in the control group [15%]). First, all
patients who completed the QuickDASH PROM (at
baseline) were recruited for participation. Intervention
patients completed the functional tasks on the Quick-
DASH and completed a followup QuickDASH. Control
patients were recruited and enrolled after the intervention
group completed the study. Participants in the control
group completed the QuickDASH at baseline and a fol-
lowup QuickDASH 5 minutes after (the time required to
complete the functional tasks). Paired and unpaired
t-tests were used to evaluate the null hypotheses that (1)
QuickDASH scores for the intervention group would not
change after the tasks on the instrument were completed
and (2) the change in QuickDASH score in the in-
tervention group would not be different than that of the
control group (p < 0.05). To evaluate the clinical im-
portance of the change in score after tasks were com-
pleted, we recorded the number of patients with a change
greater than an MCID of 14 points on the QuickDASH.
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Fisher’s exact test was used to evaluate the difference
between groups in those reaching an MCID of 14.
Results In the intervention group, the QuickDASH score
decreased after the intervention (39 6 24 versus 25 6 19;
mean difference, -14 points [95% CI, 12 to 16]; p < 0.001).
The change in QuickDASH scores was greater in the in-
tervention group than that in the control group (-14 6 11
versus -2 6 9 [95% CI, -17 to -7]; p < 0.001). A larger
proportion of patients in the intervention group than in the
control group demonstrated an improvement in Quick-
DASH scores greater than the 14-point MCID ([43 of 112
[38%] versus two of 20 [10%]; odds ratio, 5.4 [95%CI, 1 to
24%]; p = 0.019).
Conclusions Reported disability can be reduced, thereby
improving PROMs, if patients complete QuickDASH tasks
before completing the questionnaire. Modifiable factors
that influence PROM scores and the context in which
scores are measured should be analyzed before PROMs are
broadly implemented into reimbursement models and
quality measures for orthopaedic surgery. Standardizing
PROM administration can limit the influence of context,
such as task completion, on outcome scores and should be
used in value-based payment models.
Level of Evidence Level II, therapeutic study.

Introduction

Patient-reported outcome measures (PROMs) are in-
creasingly used in orthopaedic surgery to assess patient
outcomes and improve quality of care. PROMs in ortho-
paedic surgery often measure symptom intensity and dis-
ability, in contrast to outcomes reported by a physician or
objective data (measurable parameters such as range of
motion). The DASH and QuickDASH are region-specific
PROMs frequently used in hand and upper-extremity sur-
gery. The DASH is a 30-item instrument developed to
address a patient’s disability related to their upper ex-
tremity during the preceding week [15, 19]. The
QuickDASH, a shorter 11-item instrument, was developed
to reduce redundancy and improve the speed and efficiency
of administration [2, 3].

PROMs vary in their design, collection, and character-
istics, and are evaluated through psychometric testing to
determine validity, reliability, and responsiveness to
change. Evaluating the measurement properties of PROMs
before implementation is necessary because it addresses
the quality of data obtained with the tool and the con-
clusions that can be drawn [23]. These measurement
domains, however, may not reflect a patient’s actual ability
to complete the queried tasks or to actual disability. For
example, if a patient has not completed a queried functional
task, such as sweeping the floor, he or she may report
disability based on an activity that he or she perceives to be

similar in character. Not only are PROM scores subject to
recall [26, 28] and availability bias [33], but the context in
which PROM questions are asked may also influence the
response. Psychosocial factors and priming have been
found to have a notable effect on PROMs [4, 5, 8, 16, 17,
20, 21, 30, 32, 34], raising the possibility that the context in
which PROMs are administered, specifically having
patients conduct functional tasks, may influence PROM
scores.

We therefore asked (1) Will QuickDASH scores change
after patients complete the tasks on the questionnaire
compared with baseline QuickDASH scores? (2) Will the
change in QuickDASH score in an intervention (task
completion) group be different than that of a control group?
(3) Will a higher proportion of patients in the intervention
group than those in the control group improve their
QuickDASH scores by greater than a minimally clinically
important difference (MCID) of 14 points?

Patients and Methods

Patient Selection

After institutional review board approval was obtained for
this study, we enrolled patients from an outpatient hand and
upper-extremity clinic at a suburban academic medical
center. A research assistant (LMS) approached all new and
returning patients presenting to the hand and upper-
extremity clinic of the senior author (RNK). Inclusion
criteria were age older than 18 years and the ability to speak
and read English. Patients were excluded if they did not
have complete questionnaires (that is, if the QuickDASH
instrument had more than one missing item) [3]. One
hundred forty patients were eligible for inclusion in the
study. We excluded eight patients. One was younger than
18 years, four could not speak or read English, and three
had not filled out the QuickDASH completely. No patients
declined to participate. As per the clinic’s protocol, all
patients filled out the QuickDASH questionnaire at regis-
tration before being seen or evaluated by the physician
(baseline score). Patients meeting the inclusion criteria
were approached by a member of the research team before
their visit with the physician and provided consent.

Intervention Group

One hundred twelve patients were enrolled in the in-
tervention group. Although the intervention group quickly
reached the sample size determined by an a priori power
analysis, we continued to recruit patients and collect data to
strengthen the results. We recorded the patients’ de-
mographics, hand dominance, and laterality of the affected
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upper extremity. Patients completed tasks as directed by
the QuickDASH (items 1-6). The tasks included (1)
opening a tight jar that was closed by the same member of
the research team before each patient interview; (2) simu-
lating washing a clinic wall with a sponge for 20 seconds;
(3) carrying a shopping bag (weight, 3.3 kg) from the clinic
room chair to the door and back for 20 steps; (4) simulating
washing one’s back with a sponge for 20 seconds; (5)
using a knife to cut a piece of Play-Doh into four pieces;
and (6) hammering a piece of wood five times. The patient
was not directed to use a specific extremity to complete
each task. The research assistant (LMS) noted which ex-
tremity was used to complete the tasks. A followup
QuickDASH questionnaire was administered after tasks
were completed. QuickDASH scores range from 0 to 100;
a score of 0 indicates no difficulty with tasks and a score of
100 indicates extreme limitation or an inability to perform
tasks.

Control Group

A control group was recruited and enrolled after the in-
tervention group completed the study to strengthen and
give context to the study. These patients were enrolled and
approached in the same manner as those in the intervention
group. Twenty patients were enrolled in the control group.
We recorded these patients’ demographics, and patients
completed a followup QuickDASH questionnaire 5
minutes after the baseline QuickDASH (no intervention).
A 5-minute time interval was chosen because this was
matched to the average time it took patients in the in-
tervention group to complete the tasks. There were no
demographic differences between patients in the in-
tervention and control groups (Table 1).

Data Calculation and Statistical Analysis

To detect a difference between baseline and followup
QuickDASH scores, an a priori sample size estimate for the
intervention group using an MCID of 14 identified that 64
patients were needed to provide 80% power, with a
Cohen’s d of 0.65 (alpha = 0.05). To detect a difference
between the change in score in the intervention group and
that in the control group, an a priori sample size estimate
using a mean change of 0 (from measurement theory, as-
suming that the change in QuickDASH score after waiting
5 minutes would be 0) and a mean change of 14.2 (from
initial data) identified that 20 patients per group were
needed to provide power of 80% (alpha = 0.05). We
recorded data on demographics, the affected hand, and
hand used for tasks (in the intervention group). Paired and
unpaired t-tests were used to evaluate the null hypotheses

that (1) QuickDASH scores in the intervention group
would not change after completing the tasks on the in-
strument; and (2) the change in QuickDASH score in the
intervention group would not be different than that in
the control group. To evaluate the clinical importance of
the change in score after completing tasks, we recorded the
number of patients with an MCID greater than 14 [31].
Fisher’s exact test was used to evaluate the difference be-
tween groups in those reaching an MCID of 14.

Results

In the intervention group, the QuickDASH score decreased
after the intervention (39 6 24 versus 25619; mean dif-
ference, -14 points [95% CI, 12 to 16]; p < 0.001) (Fig. 1).

The change in QuickDASH scores was greater in the
intervention group (mean, -14.2) than that in the control
group (-14 6 11 versus -2 6 9 [95% CI, -17 to -7]; p <
0.001).

A larger proportion of patients in the intervention group
than the control group demonstrated an improvement in
QuickDASH scores greater than the 14-point MCID (43 of
112 patients [38%] versus two of 20 patients [10%]; odds
ratio, 5.4 [95% CI, 1% to 24%]; p = 0.019).

Discussion

The emphasis on patient-centered care and outcomes from
the patient perspective has led to increased incorporation of
PROMs into clinical care, quality improvement, and re-
imbursement models [6, 7, 9, 10, 12, 27, 28]. PROMs are
initially evaluated through psychometric testing; however,
these metrics may not accurately reflect patients’ dis-
abilities. It is already known that psychosocial factors may
influence PROM scores, but an understanding of the effect
of the measurement context (such as the environment in
which the test is administered) on PROM scores is also
essential. We found that PROM scores can be improved by
having patients complete the functional tasks queried be-
fore completing the PROMs. These results can impact
clinical care because PROMs are being implemented into
reimbursement models and quality measures. Methods to
standardize PROM administration may limit the influence
of context on these outcome scores.

Our study has some limitations. The primary limitation
is the lack of randomization. The study was initially
designed as an exploratory cohort study of the intervention
group only. The authors added a control group after we
completed collecting data for the intervention group be-
cause we thought this would strengthen the conclusion.
Patients in both groups were recruited in the same manner,
with the same inclusion and exclusion criteria, from the
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Table 1. Self-reported demographics of patients in the intervention and control groups

Demographic factor Intervention (n = 112) Control (n = 20) p value

Mean age (years) 52.1 6 16.5 55.1 6 15.4 0.34

Sex 0.13

Male 54 (48%) 6 (30%)

Female 58 (52%) 14 (70%)

Annual household income 0.68

<$49,000 13 (17%) 4 (22%)

$50,000-$99,999 9 (12%) 4 (22%)

$100,000-$149,999 16 (21%) 3 (17%)

$150,000-$199,999 7 (9%) 1 (6%)

$200,000-$249,999 12 (16%) 4 (22%)

>$250,000 18 (24%) 2 (11%)

Race or ethnicity 0.30

White 72 (67%) 15 (75%)

Black 4 (4%) 0 (0%)

American Indian or Alaska native 0 (0%) 0 (0%)

Asian 19 (18%) 2 (10%)

Hispanic 10 (9%) 2 (10%)

Native Hawaiian or other Pacific
Islander

0 (0%) 1 (5%)

Other 2 (2%) 0 (2%)

Employment status 0.11

Full-time 53 (50%) 8 (40%)

Part-time 14 (13%) 2 (10%)

Retired 14 (13%) 8 (40%)

No work outside the home 10 (9%) 2 (10%)

Disabled 6 (6%) 0 (6%)

Unemployed 6 (6%) 0 (6%)

Student 4 (4%) 0 (4%)

Highest level of education 0.60

Elementary school 2 (2%) 1 (5%)

High school 17 (16%) 3 (15%)

2-year college 13 (12%) 2 (10%)

4-year college 23 (21%) 7 (35%)

Postcollege or graduate 52 (49%) 7 (35%)

Relationship status 0.31

Married 64 (60%) 12 (60%)

Domestic partnership 3 (3%) 0 (0%)

Single; never married 18 (17%) 3 (10%)

Single; divorced or separated 17 (16%) 2 (10%)

Single; widowed 4 (4%) 3 (20%)

Primary insurance type 0.38

Medicaid or Medi-Cal 14 (12%) 1 (5%)

Medicare 21 (19%) 8 (40%)

Military 1 (1%) 0 (0%)

Privately insured 67 (62%) 11 (55%)

San Mateo County health insurance 4 (4%) 0 (0%)

Uninsured 1 (1%) 0 (0%)
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same clinic. Although we found no differences in the in-
tervention and control groups, the sequential enrollment of
patients may have led to a selection bias, and future studies
should be randomized to mitigate selection bias. A second
limitation is the 5-minute interval between the control
group questionnaires, which might not be long enough.
Five minutes was selected because this was the average
time participants in the intervention group needed to
complete the tasks.

Another limitation is that the MCID, defined as the
minimal amount of change that is interpreted as important
to a patient, should be regarded with caution [36]. The
MCID for the QuickDASH ranged from 8 to 15.91 in prior
studies, with variation primarily because of the method of
calculation and population sampled [11, 22, 31]. All of
these studies reported an MCID of or below 14, except one
in which a post triangulation MCID of 15.91 was reported
[11, 22, 31]. We selected an MCID of 14 as a cutoff to
compare the score changes because the MCID reported in
this study was calculated from the largest number of
patients most similar to those in our study. If we had
selected a threshold of 15.91, 10 of the score changes in the
intervention group would have been above the MCID, and
if we had selected a threshold of 8, 76 (68%) of the score
changes in the intervention group would have been above
the MCID. We also constructed the functional tasks to
emulate tasks as they would be performed in a patient’s life
(such as having patients carry a shopping bag and use a
hammer); however, it was not feasible to have patients do
the tasks in a clinical setting as they would do in daily life;
for example, simulating washing one’s back in clinic does
not perfectly emulate washing one’s back in the shower at
home. We sought to emulate real life by allowing patients

to conduct tasks the way they would outside a research
setting, and therefore did not randomize patients to use a
particular extremity (dominant or non-dominant, or injured
or non-injured). This was a pragmatic approach that likely
represents how the patient would complete a task in real
life.

Additionally, and importantly, we did not capture in-
formation on psychosocial factors (such as depression and
coping strategies), which have been demonstrated to affect
outcome measures and may account for some of the dis-
crepancy between impairment and disability [4, 5, 16, 17,
20, 21, 24, 30, 32, 34]. As an exploratory study, we did not
conduct a multivariable linear regression analysis to iden-
tify factors that may influence a patient’s cognitive error
and susceptibility to change. Future studies shouldmeasure
and control for psychosocial factors, such as mood or
anxiety levels, comorbidities, and diagnoses, and conduct
multivariable linear regression analyses. We found that
QuickDASH scores changed after patients completed
functional tasks. The change in disability scores before and
after tasks were completed raises concerns regarding con-
struct validity. For example, which of these best measures a
patient’s disability, and is this improvement durable or
temporary? One method to control for the influence of task
completion would be to standardize PROM administration
to ensure that a patient’s disability is accurately evaluated.
Although this could increase validity, it could also decrease
feasibility.

Additionally, the implementation of initiatives linking
PROMs with reimbursement may result in a Hawthorne
effect because surgeons know not only that they are not
only being observed, but also what is being measured,
potentially allowing them to modify their behavior

Fig. 1 This figure shows the baseline, followup, and change in QuickDASH scores of the
intervention and control groups. *indicates p < 0.05 between the baseline and followup
scores within a group; †indicates p < 0.05 between the change in QuickDASH scores between
groups.

Table 1. continued

Demographic factor Intervention (n = 112) Control (n = 20) p value

Intervention patients using their
affected hand for tasks*

Yes 76 (68%)

No 36 (32%)

*Patients using both hands for tasks were counted as using their affected hand
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(through changing the context in which they measure
PROMs) and practice toward the measures [35]. A possible
explanation for the change in QuickDASH score after tasks
were completed may be the correction of cognitive error by
modifying or reversing patients’maladaptive beliefs about
the tasks. This explanation highlights the importance of
addressing the patient’s entire health, such as psychosocial
aspects of care. For example, prior work has demonstrated
that interventions can address cognitive errors (such as
cognitive behavioral therapy for chronic low back pain [18,
25]). While it is well known that psychosocial factors and
behavioral economic principles such as priming affect
outcome measures, these were not addressed by this study
but warrant further investigation [4, 5, 8, 16, 17, 20, 21, 24,
30, 32, 34]. We found that the mean decrease in disability
was greater in those who used their unaffected extremity
for functional tasks than in those using their affected ex-
tremity (p = 0.005). Some patients may adapt to their
condition by using their contralateral extremity to decrease
their disability, while others with maladaptive coping
mechanisms may not. We are not aware of studies that
evaluate how simple actions, specifically completing
functional tasks, affect PROM scores despite the growing
use of PROMs to assess quality of care.

We found a difference in the change in QuickDASH
score between the intervention and control groups, and a
higher proportion of patients in the intervention group
improved their scores greater than an MCID of 14. This
puts the results into a clinical context and emphasizes the
magnitude of the change. It also highlights the inherent
discrepancy between disability (a subjective restriction in
ability to perform an activity) and impairment (an objective
loss of body function or structure). Having patients conduct
specific tasks and place their disability in the context of
their goals may minimize maladaptive cognitive errors,
lead to less recall bias, and help mitigate the presence of an
availability bias [33]. The magnitude of improvement be-
cause of a given treatment can be used to judge the efficacy
of the treatment option and compare the treatment to
alternatives. Our nonsurgical intervention improved
QuickDASH scores with an effect size of 0.6, similar to
effect sizes noted for carpal tunnel release (0.7) [13], ar-
throscopic acromioplasty (0.9) [13], and TKA (0.47-3.86)
[14]. Although we did not evaluate the duration of the
effect, the notion that completing functional tasks creates a
response as clinically effective as surgery highlights the
importance of the context in which PROMs are adminis-
tered and should prompt further studies into how PROMs
are deployed in diverse health care settings (for example, if
PROM administration should be standardized). These
results could inform health policy that uses PROMs (PRO
Performance Measures) in value-based payment models
[36]. For example, standardizing PROM administration
could mitigate the effects of functional task completion on

PROM scores and minimize the heterogeneity of the
treatment effect.

Our results indicate that conducting quick functional
tasks as queried on the QuickDASH instrument improves
outcome scores. Future work to further elucidate the effect
of circumstances on PROM scores should randomize
patients and control for psychosocial factors to mitigate
these potential biases. PROM scores should be assessed
within the context in which they are measured, and quality
measures, value-based payment models, and health policy
should consider this phenomenon.
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