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Background: The American Shoulder and Elbow Surgeons (ASES) score is a patient-reported outcome (PRO) questionnaire
developed to facilitate communication among international investigators and to allow comparison of outcomes for patients with
shoulder disabilities. Although this PRO measure has been deemed easy to read and understand, patients may make mistakes
when completing the questionnaire.

Purpose: To evaluate the frequency of potential mistakes made by patients completing the ASES score.

Study Design: Cross-sectional study; Level of evidence, 3.

Methods: A prospective cross-sectional study was performed for 600 ASES questionnaires completed by patients upon their first
visit to 1 of 2 clinic locations (Australian vs Canadian site). Two categories of potential errors were predefined, and then differences
in error rates were compared based on demographics (age, sex, and location). To determine whether these methods were reliable,
an independent, third reviewer evaluated a subset of questionnaires separately. The interrater reliability was evaluated through use
of the Cohen kappa.

Results: The mean patient age was 49.9 years, and 63% of patients were male. The Cohen kappa was high for both evaluation
methods used, at 0.831 and 0.918. On average, 17.9% of patients made at least 1 potential mistake, while an additional 10.4% of
patients corrected their own mistakes. No differences in total error rate were found based on baseline demographics. Canadians
and Australians had similar rates of error.

Conclusion: To ensure the accuracy of the ASES score, this questionnaire should be double checked, as potential mistakes are
too frequently made. This attentiveness will ensure that the ASES score remains a valid, reliable, and responsive tool to be used for
further shoulder research.
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Patient-reported outcome (PRO) forms are self-administered
questionnaires that play an important role in quantifying
patients’ pain and function. More than 20 different PRO
forms are currently used to assess patients with shoulder
disabilities.3,26 Many of these questionnaires have under-
gone extensive evaluation of their psychometric properties
in order to determine their validity, reliability, and respon-
siveness. However, to the best of our knowledge, there are no
published reports of error rates made by patients while

completing these questionnaires or standardized methods
of how to deal with potential errors.

The American Shoulder and Elbow Surgeons (ASES)
Standardized Shoulder Assessment Form was originally
designed as a baseline measure consisting of a patient-
derived self-evaluation section and a physician evaluation
section.18 The ASES was created as a standardized scale to
allow comparisons of outcomes in patients with shoulder
problems.18 It has been demonstrated to be valid,2,9-13,15,17

reliable,7,9,12,14,15,20 and responsive1,10,13,23 for many shoul-
der conditions, including osteoarthritis, rheumatoid arthri-
tis, arthroplasty, rotator cuff disease, and instability.

The ASES patient-reported component is normally com-
pleted without any instructions other than those found on
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the questionnaire itself. This section consists of a 100-mm
visual analog scale (VAS) used to measure the subjective
intensity or frequency of the patient’s pain, where the ends
of a horizontal line are defined as the extreme limits of pain;
from left (no pain at all) to right (pain as bad as it can be).
This is followed by a 10-item Activities of Daily Living
(ADL) function section filled separately for each arm. These
10 items represent one’s ability to perform specific activi-
ties as graded on a 4-point Likert scale, where scores range
from 0 on the left (unable to do) to 3 on the right (not diffi-
cult).18 For research purposes, equal weight is given for the
VAS and ADL sections. Calculation of the final ASES score
is calculated through an independent formula:

½ð10� VASÞ � 5� þ ½ð5=3Þ � ADL�;

where the raw scores of the VAS and ADL sections are
multiplied by a predefined coefficient to get a final score
out of 100.18 A higher score indicates a favorable outcome.

Although this questionnaire is simple to complete, we
have noticed throughout our practice that there are com-
mon inconsistencies when patients complete the 10-item
ADL section of the ASES. Specifically, we believe that ques-
tions 7 (lift 10 lb above shoulder) and 8 (throw a ball over-
hand) should, theoretically, receive equal or worse scores
than questions 5 (comb hair) and 6 (reach a high shelf),
given the added functional demand required to perform
lifting and throwing activities. Although this may appear
arbitrary, we believe that if patients can comfortably lift 10
lb above their shoulders or throw a ball overhead (demon-
strating some degree of glenohumeral stability and rotator
cuff function), then they should be capable of combing their
hair or reaching a high shelf. We have also noticed that
occasionally, the affected arm received better scores than
the unaffected arm, suggesting that patients either were
getting the direction of the scoring mixed up or were not
paying attention to which arm was which. These mistakes
bring into question the accuracy of the ASES score in terms
of patients’ symptoms and functional status.

Although the ASES is commonly used, no study has estab-
lished the potential user error on the patient-reported com-
ponent of the form, nor has user error in completing PRO
measures been addressed in the orthopaedic literature.
Accuracy in patient responses is important for understand-
ing the extent of patients’ symptoms and function and for
minimizing bias in the conclusions of studies. Although iden-
tifying the accuracy of a patient’s perception of his or her
symptoms is more complicated to address, identifying non-
logical responses is straightforward, and such user errors
should be addressed.8,25 The purpose of this study was to

evaluate the frequency of potential mistakes in the comple-
tion of a standard ASES questionnaire.

METHODS

Study Design and Participants

A prospective cross-sectional study was used to establish the
potential user error on the patient-reported component of
the ASES as administered at 1 of 2 clinic locations. Approval
from institutional research ethics boards was obtained from
both locations before the start of any data collection. To be
eligible to participate in the study, patients needed to have
been referred for isolated unilateral shoulder symptoms.
Patients were excluded if they had previously been seen at
our clinic or if they had a past medical history notable for
shoulder abnormality or surgery. Anyone not fluent in
English was also excluded from participating.

A total of 400 consecutive patients with unilateral shoul-
der symptoms who were seen at a private orthopaedic sur-
gery sports medicine clinic in Australia between 2013 and
2014 were initially enrolled to participate in the study. All
patients were asked to complete the patient-reported com-
ponent of the ASES questionnaire upon arrival to their
appointment but before seeing the surgeon. No verbal
instructions were provided, and patients were asked to refer
to the instructions presented on the ASES questionnaire.

The following 2 scoring discrepancies were considered as
potential errors:

� Error category 1: Questions 5 and 6 received a worse
score than questions 7 and 8 (Figure 1A).

� Error category 2: The patient scored the affected arm
better than the unaffected arm (Figure 1B).

In addition, all questionnaires were reviewed to determine
how many patients noticed that a category 1 or 2 mistake
was made and corrected it before handing in the document.
This was identified by answers that were crossed out and
reanswered, based on the above comparison of questions 5
and 6 and questions 7 and 8, or when scores were switched
between the left and right, as in Figure 1C.

Accuracy and Generalizability

To determine whether these methods were reliable and
generalizable to a broad population, an additional 200
patients from a public university hospital practice in
Canada were added to the study between 2015 and 2016
and independently reviewed by 2 authors (L.M. and J.L.).
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One of the reviewers who assessed the Australian question-
naires also reviewed the Canadian sample for consistency.
The same inclusion and exclusion criteria used in Australia
were used to select the Canadian patients.

Data on age and sex were collected for each patient. Chi-
square and t tests were performed to determine whether
there were any differences between patients who com-
pleted the questionnaire with potential error and those
who made no such errors. Differences were considered sig-
nificant at P < .05.

Interrater reliability was tested through use of the Cohen
kappa. To compute the Cohen kappa, each questionnaire was
marked as having a potential category 1 error if questions 5
and 6 were scored worse than questions 7 and 8. All varia-
tions of this between the 4 questions were pooled together. A
potential category 2 error was if the affected arm scored bet-
ter than the unaffected arm. No distinction was made
between whether the affected arm was on the left or right,
only whether the scoring pattern matched. If only a portion of
the scores followed this pattern, the majority of the scores for
the affected arm had to be scored better than the unaffected
arm to be considered a potential error. If a difference in
agreement occurred between the 2 raters, the questionnaire
was reviewed by both raters together and an agreement was
made as to whether an actual potential error had occurred.

RESULTS

Demographics

After all 600 ASES questionnaires were reviewed, 5
patients from Canada (CAD) and 8 from Australia (AUS)
were removed because they were younger than 18 years. No

patients declined participation, and all questionnaires were
returned fully complete. The mean age of all included
patients at the time they completed the questionnaire was
49.9 years (range, 18-87 years), and 63% of participants
were male (CAD: mean age 48.9 years, 66% male; AUS:
mean age 50.9 years, 62% male). No differences in age
(t585 ¼ –1.03; P ¼ .303) or sex distribution (w2

1, n¼587 ¼
0.853; P ¼ .356) were found between the 2 sample popula-
tions (Table 1).

Questionnaire Review

The interrater reliability was high for both methods used to
evaluate whether questionnaires were completed, with
potential error at 0.831 and 0.918 for error categories 1 and
2, respectively (Table 2).

Total potential error rate was similar for both popula-
tions (15.9% CAD; 18.9% AUS; w2

1, n¼587 ¼ 0.787;
P ¼ .375). The discrepancy between questions 5 and 6
versus questions 7 and 8 had a similar identification rate
between Canadians and Australians; however, Australians
had a higher rate of mismatch between the circled “affected
arm” and ADL functional scores (ie, the normal arm was

Figure 1. Examples of errors made by patients while completing the American Shoulder and Elbow Surgeons (ASES) score.
(A) Indicating inconsistent scores between questions 5 and 6 and questions 7 and 8 (box). (B) Mistakenly scoring the (wrong)
opposite/nonaffected arm (arrow). Note: Example A also demonstrates scoring the nonaffected arm as worse than the affected
arm. (C) Patients correcting mistakes on their own.

TABLE 1
Baseline Demographics

Canada
(n ¼ 195)

Australia
(n ¼ 392)

Total
(N ¼ 587) P

Age, y
Range 18-83 18-87 18-87
Mean ± SD 48.9 ± 16.25 50.9 ± 16.20 49.9 ± 16.21 .303

Male, % 66 62 63 .356
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marked with worse scores compared with the truly symp-
tomatic arm) (Table 3). This also indicates that more parti-
cipants in the Australian cohort made both categories of
errors (CAD, 6/195, 3%; AUS, 52/392, 13%; w2

1, n¼587 ¼
15.18; P < .001). No statistical differences were observed
in baseline demographics including age, sex, or geographi-
cal location between patients who completed their question-
naires correctly or with potential error (Table 4).

In addition to the 2 categories of errors, about 10% (CAD,
13.8%; AUS, 8.7%; w2

1, n¼587 ¼ 3.74; P ¼ .053) of question-
naires were initially completed incorrectly but then were
revised by the patient before handing in the questionnaire
(Table 3).

DISCUSSION

The current study adds to the literature by providing data
on the potential user error of the patient self-reporting sec-
tion of the ASES. We report that our patients were poten-
tially completing their ASES forms with an average error
rate of 17.9%, plus an additional 10% of patients who self-
corrected any potential errors. This study included 2
English-speaking populations located in 2 different

countries: Canada and Australia. This is a surprisingly
high potential user error rate, considering that the ASES
is among the most commonly implemented PRO measure
for patients with shoulder disability19 and has the best
overall psychometric properties.22 The ASES is commonly
used as an initial screening tool in both clinical and
research aspects of orthopaedic surgery. Understanding
and establishing user error across completed ASES ques-
tionnaires are therefore paramount for minimizing bias in
the conclusions of studies and in making informed deci-
sions in clinical practice. Unfortunately, the practical
implementation and user error of the ASES have never
been formally studied. Although the ASES form has been
deemed easy to read and understand,3,16 this study
shows that mistakes are a legitimate concern.

The patient self-evaluation section of the ASES is often
used in shoulder research as a means to subjectively assess
patient symptoms. A reliable PRO measure should be valid
(the score measures what it is supposed to measure), reli-
able (results are precise and reproducible), and responsive
(the instrument can measure clinical change).12 These
parameters have previously been evaluated for the ASES,
and it has demonstrated content, construct, criterion, and
discriminant validity.2,9-13,15,17 The ASES questionnaire
has also been translated and validated for use in numerous
languages, including German and Italian.9,15 It is a reliable
outcome measure showing good test-retest scores, with an
intraclass correlation coefficient ranging from 0.84 to
0.96,4,9,11-13,15,21 and good internal consistency, with a
Cronbach a of 0.61 to 0.96.7,9,11-13,15 The ASES has demon-
strated good responsiveness, as measured by its statisti-
cally minimal detectable change of 9.4 to 15.5
points12,13,20 within a 90% confidence interval of 6.7 to 11
points12,13 and a minimal clinically important difference
(from a patient perspective) ranging from 6.4 to 21
points.12,20,23,24 Normative scores for the ASES have been
reported to be 92 to 99.6,21

Inaccuracies and oversights in completing a PRO meas-
ure are usually tested and minimized when the PRO mea-
sure’s reliability and validity are established. For this
reason, once a PRO measure becomes an accepted tool, clin-
icians and researchers often presume that it is easy to com-
plete and therefore truly quantifies how patients feel or
what they are able to do in the context of their health sta-
tus, thus reflecting the voice of the patient. Michener and
Leggin12 suggested that practical considerations for an out-
come score include ease of administration, time to comple-
tion, and time to score. The ASES takes, on average, 4
minutes to complete and 2 additional minutes to score.12

It is easy to administer, as it is meant to be self-
explanatory, with all necessary instructions written on the
document. As with most validated PRO measures, the
ASES is written at a reading level below a high school
level—a target deemed acceptable by many governing
bodies.16 However, patient responses can be influenced by
individual linguistic, cultural, and educational backgrounds
or emotional factors such as stress.5 These factors can influ-
ence a patient to rush or not read directions completely,
possibly contributing to blatant errors or oversights in
responses. Such inaccuracies can ultimately influence the

TABLE 2
Interrater Reliability Testing Across Methods Used

to Assess for Incorrect Questionnaires

Error Cohen Kappa

Category 1: Questions 5 and 6 scored worse
than questions 7 and 8

0.831

Category 2: Affected arm scored better than
the unaffected arm

0.918

Corrected mistakes 0.914

TABLE 3
Potential Error Ratesa

Canada
(n ¼ 195)

Australia
(n ¼ 392)

Total
(N ¼ 587) P

Any category of error 31 (15.9) 74 (18.9) 105 (17.9) .375
Category 1 24 (12.3) 60 (15.3) 84 (14.3) .329
Category 2 13 (6.7) 66 (16.8) 79 (13.5) .001
Both category 1 and 2 6 (3.1) 52 (13.2) 58 (9.8) <.001

Self-corrected 27 (13.8) 34 (8.7) 61 (10.4) .053

aValues are expressed as n (%).

TABLE 4
Demographics of Patients Who Submitted Incorrect Scores

Canada
(n ¼ 31)

Australia
(n ¼ 74)

Total
(n ¼ 105) P

Age, y
Range 18-64 18-81 18-81
Mean ± SD 43.9 ± 15.14 49.3 ± 16.20 47.7 ± 16.62 .128

Male, % 74 59 64 .152
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relevance of the PRO measure in reflecting how patients feel
or their functional limitations in the context of their health.

Of the nearly 600 questionnaires reviewed in this study,
almost 28% were completed with some degree of potential
inaccuracy (with errors) or uncertainty (self-corrected).
Neither age, sex, nor geographic location showed any sig-
nificant bearing on our results, as baseline patient charac-
teristics were similar between participants who completed
their questionnaire correctly or incorrectly. A limitation of
the study is that extensive baseline patient characteristics
were not recorded. Variables such as ethnicity, level of edu-
cation, severity of injury or symptoms, and previous expe-
rience with questionnaires could all be factors correlated
with rates of error. In addition, we are unable to confirm
whether any patients sought clarification elsewhere (ie,
secretary, family member, mobile device) while completing
their forms. Another possible explanation for the mistakes
may stem from the difference in numerical scoring between
the VAS and the Likert scale used in the ASES shoulder
score: for the VAS, zero represents “no pain at all” (the best
score), whereas on the Likert scale, zero represents “unable
to do” (the worst score). This may lead to a misinterpreta-
tion by some patients if instructions are not read carefully.

Ensuring data accuracy is imperative, and as large data-
bases and electronic accessibility of PRO scores become more
commonplace, it becomes increasingly more important to
find ways to ensure low error rates. Examining logistically
impossible (or improbable) responses is valid and easy, and
this is a commonly suggested method for checking data qual-
ity after chart reviews.8,25 Addressing error rates in PRO
scores has not been explored in the literature, but we dem-
onstrate here that it should be taken into consideration in
study design. To the best of our knowledge, no previous stud-
ies have discussed using an assessor to provide verbal cues
or have addressed the usefulness of reviewing the completed
questionnaire with patients to ensure that the score truly
corroborates the patients’ presentation. Our study is further
limited by the lack of data on verification of participants’
ASES scores. Verifying scores while patients are in clinic
can serve as a spot-check to clarify any answers where a user
error may have been made.

We believe that the ASES is a valuable tool for investiga-
tors to use. However, given the herein demonstrated poten-
tial for mistakes when the form is administered as designed
(without verbal explanation), we recommend that all ASES
scores be carefully reviewed with patients to ensure more
accurate results. Reviewing the scores of the affected versus
the unaffected arm and reviewing the responses to questions
5 and 6 versus questions 7 and 8 would be quick and easy to
achieve. Additional suggestions moving forward include pro-
viding brief verbal instructions when administering the
questionnaire, or changing the numerical values of the ADL
section so they reflect those of the VAS, whereby worse
symptoms are associated with a higher number.

CONCLUSION

The ASES is commonly used in clinical and research aspects
of orthopaedic surgery. It has been shown to be a valid,

reliable, and responsive questionnaire for patients with
shoulder symptoms. However, inaccuracies or oversights
made by patients when negotiating the form could have sig-
nificant implications for the accuracy of research outcomes
or in making informed decisions in the clinical practice set-
ting. Establishing the accuracy of patient responses would
be of interest to shoulder surgeons or any clinicians who
routinely use the ASES in their practice—whether to guide
treatment, monitor the progress of care, or improve the qual-
ity of health care services. This study suggests that on aver-
age, 17.8% of patients may incorrectly complete the ASES
form, whereas an additional 10.4% of patients make a mis-
take while completing the form but recognize it and correct it
themselves. These values can be dramatically reduced with
the following recommendations.

Recommendations

Some vetting at the point of care is needed after completion
of the patient self-report section of the ASES form to ensure
that accurate information is gathered. Anyone using the
ASES score for clinical or research purposes should con-
sider the answers to questions 5 and 6 in the ADL section
and how these compare with the answers to questions 7 and
8. Additionally, ensuring that the scores for the affected
arm are lower (ie, worse) than those for the unaffected arm
will improve the accuracy of the ASES score to reflect
patient symptoms and improve the accuracy of research
outcomes. This takes little time (<10 seconds) and can eas-
ily be done by the clinician, a nurse, or a research assistant
(depending on the resources available for each site) during
the patient’s visit. This will ensure that the ASES score
remains valid, reliable, responsive, and accurate.

Future studies should address participant error rates
upon implementation within a clinical setting. Considering
the lack of information on this topic, most patient-
completed questionnaires should take participant error
into consideration, along with appropriate measures for
identifying and correcting potential errors (such as quick
verification points). Future research could also consider
factors that could lead to a higher user error and consider
recording extensive demographic factors such as level of
education, language ability, and severity of injury.
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