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Introduction: Shoulder disorders are common musculoskeletal problems. The self-assessed ASES questionnaire
(ASES-p) is one of the most widely used tools for evaluating shoulder function. Its 11 items are divided in a
function (10 items) and pain (1 item) dimension, assigned between 0 and 50 points each. Their sum is the scale's
total score, with higher values indicating better health status. The current work explores the test-retest reliability
of the Spanish version of the ASES-p score values.
Materials and methods: The scale was administered twice to a sample of subjects with various shoulder
pathologies, via telephone interviews performed at 3–7 days apart. Exact agreement was calculated on an item
and score basis. Score variability was assessed with the 95% limits of agreement method (LoA).
Results: N = 161 subjects were initially contacted, and a total of 82 stable health status subjects provided valid
test-retest replies. “Do usual sport” was the only item with missing data. Exact agreement oscillated between 67
and 89% per item. The 95% LoA ranged between −5.9 and 6.9 points for function; −13.2 to 11.9 for pain and
−10.3 to 10.1 for the total ASES-p score.
Conclusions: Test-retest reliability in stable patients was considered acceptable for the function and total scores,
but not for pain. This may reflect usual pain behaviour, but it also implies that the pain evaluation should be
further studied. The ASES-p pain subscore should not be used as the single measure for monitoring shoulder
pain. Revisiting the “do usual sports” item may increase the scale's applicability.

1. Introduction

Shoulder pathologies are frequent musculoskeletal disorders, and
their prevalence increases with age (Luime et al., 2004; Vicente-Herrero
et al., 2009). They affect quality of life and are related to important
economic and social costs (Virta et al., 2012; Paananen et al., 2011).
Currently over 20 patient reported outcomes (PRO) scales for shoulder
evaluation exist. The patient self-report section of the American
Shoulder and Elbow Surgeons (ASES-p) is among the commonest used
such scales (Roe et al., 2013; Schmidt et al., 2014). The ASES ques-

tionnaire was developed in 1994 in the United States (Richards et al.,
1994; Michener et al., 2002). The complete instrument has several
sections, but the scale's score is derived based exclusively on 11 self-
report items.

Over the years the ASES-p has been adapted in several languages
(Celik et al., 2013; Yahia et al., 2011; Knaut et al., 2010; Padua et al.,
2010; Piitulainen et al., 2014). It was found to have the best overall
evaluation in a standardized comparison of several shoulder PRO scales
(Schmidt et al., 2014) and was recently validated into Spanish. The
present report explores the test-retest reliability of the scale scores,
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completing previously presented results (Vrotsou et al., 2016).

2. Materials and methods

All subjects participating in the first phase of the study (Vrotsou
et al., 2016) were contacted again via the phone by a trained inter-
viewer. Briefly, these individuals had been previously recruited in our
study for having a shoulder pathology. Recruitment took place in five
public hospitals, located in the Basque Country (North of Spain). Pa-
tients were diagnosed by the collaborating orthopaedic specialists
(Vrotsou et al., 2016). Those accepting to participate in the current
study phase were administered the ASES-p scale twice, telephonically.
The second interview (retest) was performed 3–7 days after the first
(test). During the retest, participants were asked whether they had
experienced any health changes since the test. Only those with an un-
changed health status were considered in the respective analyses.
Subjects reporting worse/better shoulder condition or other health is-
sues were excluded. Approval was granted by the local ethics com-
mittee (Comité Ético de Investigación Clínica del Area Sanitaria de
Gipuzkoa, 21/11/2012). All participants had signed an informed con-
sent upon recruitment.

2.1. The ASES-p

The ASES-p scale is composed of 11 self-report items representing
two dimensions, function (10 items) and pain (1 item). The function
items are replied on a 4-point Likert scale ranging from “0 = unable to
do” to “3 = not difficult”. Current pain level is measured on a 10 cm
visual analog scale (VAS) on which the 0 and 10 ends indicate “absence
of pain” and “maximum pain”, respectively. Each dimension's replies
are then transformed to a 0–50 subscore. For the function dimension
this is calculated as: ((5/3) x sum of 10 function item replies), and for
the pain dimension as: (10 - VAS x 5). In either case, 0 points corre-
spond to the worst and 50 to the best evaluation. The scale's total score
is the sum of the two subscores, with a maximum value of 100 points
representing a shoulder in perfect conditions.

2.2. Statistical analysis

Continuous variables are described with means and standard de-
viations (SD). Categorical variables are described with frequencies and
percentages. Agreement was studied on item and total score basis. Item
agreement was assessed in terms of identical test-retest replies. Score
reliability was tested with the 95% limits of agreement method (LoA).
All test-retest pairwise differences were derived; the mean difference
(d̄) and its standard deviation (SDd) were estimated. The 95% LoA in-
dicate that 95% of the differences are expected to lie in the interval
d̄ ± SD1.96 x d. Score variability is considered acceptable when the
obtained interval is not clinically important. The graphical presentation
of these results is done with dispersion diagrams depicting the differ-
ences (y-axis) versus the mean values of the two administrations (x-
axis) (Bland and Altman, 1986). Analyses were performed with the SAS
software (version 9.3; SAS Institute, Cary, NC). The plots were drawn
with SPSS (IBM Corp. Released, 2013. IBM SPSS Statistics for Windows,
Version 22.0. Armonk, NY: IBM Corp.). No imputations were performed
in this study, and only valid replies were analysed.

3. Results

Between April and September 2016 all 161 previously described
subjects (Vrotsou et al., 2016) were contacted. None of them had de-
ceased and 27 refused participating at this stage. At the retest 40 in-
dividuals dropped-out or could not be located, while 12 reported a
considerable health change at the second phone-call. A total of 82 valid
test-retest replies were eventually obtained.

Participant mean age was 64.6 (SD: 11.8) years, 50% were females

and the majority suffered by a subacromial pathology. Tendinopathy,
instability and other shoulder conditions were less frequent (Table 1).

Information on individual item test-retest replies and dimension
agreement is presented in Table 2.

Most participants (68%) reported absence of shoulder pain. At the
same time, over 50% of the sample had no difficulty in performing the
majority of the ASES-p actions. Items 7 “lift 10lbs above the shoulder”
and 8 “throw a ball overhand” presented more difficulty for the sample.
Item 10 “do usual sports” was the only item with missing data, ob-
taining a total of 46 replies. As many as 41% of the responders were
unable to do their usual sport.

The mean (SD) scale scores were as follows. ASES-p total: 84.0
(21.3) points; function subscore: 40.3 (11.2) and pain: 42.1 (13.8)
points. The test-retest data resulted in a high percentage of identical
replies (i.e. > 70%) for 9 of the 11 scale items. In this case items 7 and 8
stood out for presenting less agreement than the rest.

As far as the score differences between the two study moments were

Table 1
Participant characteristics.

Variables N = 82

Age in years; mean (SD) 64.6 (11.8)
Gender; n (%)

Female 41 (50)
Male 41 (50)

Educational level; n (%)
Primary or less 36 (44)
Secondary 36 (44)
University or higher 9 (12)

Diagnosis; n (%)
Subacromial path. with/without RC rupture 62 (75)
Tendinopathy: tendinitis/tendinosis 12 (15)
Instability 3 (4)
Other 5 (6)

Received treatment
Surgery 33 (40)
Infiltration 21 (26)
Rehabilitation 19 (23)
Medication only 9 (11)

SD: standard deviation; n(%): frequency (percentage); RC: rotator cuff.

Table 2
ASES-p range of item replies and test-retest agreement.

item Description Min
(%)

Max
(%)

Exact item
agreement %

Pain
How bad is you pain today 0 (68) 10 (1) 73

Function
1 Put on a coat 1 (7) 3 (73) 83
2 Sleep on your painful or affected side 0 (11) 3 (61) 80
3 Wash back/do up bra in back 0 (7) 3 (65) 78
4 Manage toileting 1 (10) 3 (78) 82
5 Comb hair 0 (4) 3 (74) 88
6 Reach a high self 0 (6) 3 (54) 77
7 Lift 10lbs above shoulder 0 (16) 3 (46) 67
8 Throw a ball overhand 0 (12) 3 (44) 68
9 Do usual work 0 (5) 3 (66) 89
10a Do usual sport 0 (41) 3 (50) 87
Score
ASES-p total (n = 46) 22.5 (2) 100 (28) 33
Pain (n = 82) 0 (1) 50 (68) 73
Function (n = 46) 5 (2) 50 (28) 39

Pain item replies range from 0 to 10 (min-max). All other items are replied on a
0: unable to do to 3: not difficult scale. Min and Max: item minimum and
maximum obtained replies during the test interview. % indicates the percentage
of the respective values in relation to obtained replies. Exact item agreement:
the percentage of identical test-retest replies.

a Based on n = 46; rest of the items are based on n = 82.
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concerned, those were almost 0 for the ASES-p total and < 1 point in
absolute values, for the two subscores (Table 3).

The 95% LoA were ± 10.2 points for the total score; ± 6.4 for the
function and ± 12.5 for the pain subscores (Fig. 1). These variations
represent 10%, 13% and 25% of the three score ranges respectively.

4. Discussion

This study explored the test-retest reliability of the ASES-p scale
scores in a sample of subjects with pathological shoulders, com-
plementing previously presented validation findings (Vrotsou et al.,
2016). The current results appear to direct the attention toward two
issues. The first is how the pain level is assessed and the weight that
each dimension has on the scale's total score. The second is the “do
usual sports” item and the applicability of the scale in patients who do
not practice sports.

The obtained results suggested that the total scale score and func-
tion subscore are repeatable in consecutive administrations, but the
same cannot be concluded for the pain subscore. The score variation
observed in the pain dimension seems to contradict the elevated per-
centage of identical test-retest replies of the corresponding item.
Nonetheless, the nature of this particular question could explain the
findings. The pain item evaluates pain level today. Shoulder pain can
vary from one day to the next, even for patients whose health status has
not otherwise changed (Minns Lowe et al., 2014). While, the wider
response options of this particular item (i.e. 0–10 VAS) may have also
introduced further variation. As a result, the pain subscores, obtained
under theoretically identical circumstances between two consecutive
moments, could differ by as many as 12.5 points. But given the 0–50
dimension score range, the orthopaedic specialists do not consider 25
and 37.5 points, say, as representing similar pain levels. Thus, from a
clinical perspective, the pain dimension LoA obtained here were too
wide. The obtained results imply that the way the ASES-p pain is as-
sessed, its assigned score or the weight each dimension has on the total
scale should be further studied.

To the best of our knowledge, one previous ASES-p publication has
studied test-retest reliability via 95%LoA. That estimation, reported

only for the scale's total score (i.e. −8.8 to +10.2), was similar to ours
(Yahia et al., 2011). Other studies have mostly explored the test-retest
reliability via intraclass correlation coefficients (ICC) (Michener et al.,
2002; Celik et al., 2013; Padua et al., 2010; Piitulainen et al., 2014;
Goldhahn et al., 2008; Kocher et al., 2005). It should be mentioned that
the ICC estimations may differ depending on whether “absolute
agreement” or “consistency” is of interest (McGraw and Wong, 1996).
But unfortunately, most authors do not usually specify which type they
report (Celik et al., 2013; Padua et al., 2010; Piitulainen et al., 2014;
Goldhahn et al., 2008; Kocher et al., 2005). In spite of that, it is worth
mentioning that with one exception (Celik et al., 2013) the pain di-
mension has generally presented lower ICC values compared to the total
and function subscores (Michener et al., 2002; Piitulainen et al., 2014;
Goldhahn et al., 2008; Kocher et al., 2005). Nonetheless, information
on the actual test-retest differences, as exposed in the present paper,
would have been more informative and would have allowed for a better
insight on the scale's score variability in other populations (Bland and
Altman, 1986).

As far as the “do usual sports” item was concerned, over half of the
participants did not reply to it, reporting not doing any sports. As a
result, both the function subscore and the scale total score were based
on a reduced sample. In our setting, people over 65 years of age are not
usually involved in sport activities (Departamento de Salud del
Gobierno Vasco, 2007). The received replies corroborate the lack of this
habit. They also highlight a further issue; that the ASES-p scale in its
current form may not be useful for patients who do not practice sports.
This would result in missing data which, combined with the lack of an
imputation algorithm, would lead to the impossibility of estimating a
function subscore and subsequently a total scale score for many of the
older patients. Creating an adaptive “do usual sports” item, by in-
corporating different physical activity levels, or developing an im-
putation algorithm that would allow for missing data, could be inter-
esting fields for future research.

Other than that, individual item agreement was generally high,
except for “lift 10lbs above the shoulder” and “throw a ball overhand”.
Both items are related to actions imposing an elevated stress to the
articulation of the shoulder (Reinold and Gill, 2010). Some participants
commended avoiding these actions, but the interviewer was not in-
structed to specifically inquire on that. Based on their long clinical
experience with shoulder pathologies, the orthopaedic specialists co-
authoring the present manuscript confirm that this would most likely be
the case, for the majority of their patients. While the doctors themselves
specifically advice patients to avoid any action that may lead to further
articulation injuries. We could thus hypothesize that the reduced
agreement may be attributed to the fact that the subjects rated actions
that avoid doing, at least with the pathologic shoulder. It seems rea-
sonable to observe more variation in these items and less variation in
more basic daily life activities, like put on a coat or comb the hair. “Lift

Table 3
Test-retest differences and 95% limits of agreement of the ASES-p scores.

Score Difference SD 95% LoA

ASES-p total (n = 46) −0.09 5.10 −10.3 to 10.1
Pain (n = 82) −0.64 6.26 −13.2 to 11.9
Function (n = 46) 0.51 3.20 −5.9 to 6.9

Difference: pre minus post values. LoA: limits of agreement.

Fig. 1. 95% Limits of agreement for the total ASES-p, pain and function subscores, respectively.
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10lbs above the shoulder” and “throw a ball overhand” were among the
four items of least agreement in a previous validation study, performed
on patients with more deteriorated shoulder functions (Goldhahn et al.,
2008).

The present work has certain limitations. The data were collected
via telephone interviews, meaning that the expertise of the interviewer
may have affected the obtained replies. We should stress that the in-
terviewer was experienced with such data collection and familiarized
with the ASES-p. A standardized protocol was followed in all inter-
views, while during the retest the interviewer was blinded to the first
test replies. Given the elevated number of drop-outs we believe that the
phone interviews helped in avoiding further missing data. Only the
ASES-p scale was administered in this phase. This was done for not
overloading the participants and was sufficient for meeting the present
study aim. Finally, participants reported an overall good shoulder state,
which may limit the generalizability of the obtained results.
Nonetheless test-retest reliability of a scale should be proved under all
pathology states, with stable pathology data serving as the basis.

5. Conclusions

The clinicians using the ASES-p scale should be aware of its lim-
itations. The pain subscore test-retest variations cannot be considered
acceptable. Given its observed lack of stability, it would not be ad-
visable to implement this dimension as the only measure neither for
evaluating the actual shoulder pain level, nor for monitoring pain
evolution over time. On the other hand revisiting the “do usual sports”
item could increase the applicability of the scale to patients with dif-
ferent activity levels.
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