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of the American Shoulder and Elbow Surgeons
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ABSTRACT

Introduction: The American Shoulder and Elbow Surgeons Standardized Shoulder Assessment Form (ASES), often used
in research in Brazil, although translated and adapted to the Portuguese language, had not had its validity and reliability
tested yet. Objective: To assess the validity, reliability, and internal consistency of the ASES-PT for shoulder dysfunction.
Materials and methods: Fifty individuals (26 women; mean age, 39 = 13 years) participated in the validity assessment, and
38 (19 women; mean age, 37 + 13 years old) in the reliability assessment, all having shoulder dysfunction. The participants
completed the 36-Item Short-Form Health Survey (SF-36), the Disabilities of the Arm, Shoulder and Hand Questionnaire
(DASH), and the ASES-PT on two occasions with an interval of seven days. The convergent validity was assessed by use
of the Spearman’s rank correlation coefficient (p), and the analysis of the intrarater reliability used the intraclass correlation
coefficient (ICC). The internal consistency was assessed by using Cronbach’s alpha. Results: The ASES-PT scores correlated
with the DASH scores (p = —0.69, P = 0.000) and with the “physical functioning” (p = 0.50, P = 0.000), “role limitation
due to physical health” (p = 0.43, P = 0.002) and “bodily pain” domains (p = 0.60, P = 0.000) of the SF-36. The intrarater
reliability of the ASES-PT proved to be adequate (ICC = 0.75, P = 0.000). The internal consistency (0.794) was satisfac-
tory. Conclusion: The validity and reliability study of the ASES-PT supports its use for assessing shoulder dysfunction.
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To assess and quantify the impact of the musculoskeletal
changes on people’s lives, functional assessments by use of

INTRODUCTION

Shoulder pain is present in 14%—-50% of the population.' It
is estimated that two out of three individuals will have at least
one episode of neck or shoulder pain during their lives.* In
addition, the incidence of shoulder pain is of eight new cases
per year for every 100 workers of the industry and service
sectors.’ Frequently, that pain and the reduced shoulder mobil-
ity have a negative effect on the patient’s functional abilities,
occupational activities, and quality of life.

questionnaires can be performed during treatment. Several
questionnaires have been developed for evaluating the func-
tion of the upper limbs.” Of those questionnaires, the American
Shoulder and Elbow Surgeons Standardized Shoulder
Assessment Form (ASES) stands out because it was designed
for patients with any shoulder dysfunction and specifically for
that joint,® in addition to being widely cited in the literature.>!
According to Brazilian studies, the ASES has been applied
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since 1988."" However, its translation and cultural adaptation
for Brazilian Portuguese through the appropriate methodologi-
cal process was only established in 2010.!2

The original ASES has been elaborated by the Research
Committee of the American Shoulder and Elbow Surgeons?®
and comprises a physician assessment section and a patient
self-report section. However, only the patient self-report sec-
tion contributes to its final score.'® That section is composed
by an item concerning pain, whose severity is assessed by
use of a visual analogue scale (VAS) that ranges from “no
pain at all” to “pain as bad as it can be”, and 10 items con-
cerning function, assessed by use of a four-category Likert
scale. The score of each section corresponds to 50% of the
final test score, which can range from 0 (no functionality) to
100 (normal function).

However, to ratify its use, the Portuguese version of the
ASES (ASES-PT) should be investigated regarding its follow-
ing characteristics: validity (i.e., the instrument’s capacity to
measure that which it is intended to measure); reliability (i.e.,
the instrument’s capacity to be stable and reproducible); and
internal consistency (i.e, the capacity of yielding consistent
results in repeated measurements).

Thus, this study aimed at assessing the validity, reliability,
and internal consistency of the ASES-PT in individuals with
shoulder pain.

MATERIALS AND METHODS

Participants

Fifty individuals (26 women; mean age, 39 = 13 years)
were recruited from the school-clinics of the Pontificia
Universidade Catdlica do Parana (PUCPR) for assessing
the validity of the ASES-PT. All participants met the fol-
lowing criteria: 1) minimum age of 18 years; 2) clinical
diagnosis of shoulder dysfunction; 3) neither neurologi-
cal nor any musculoskeletal disease other than shoulder
dysfunction; 4) no cognitive change; and 5) ability to read,
understand, and complete the questionnaire studied. For as-
sessing reliability, the sample comprised 38 individuals (19
women; mean age, 37 &+ 13 years), due to sample loss of 12
individuals, who did not return to the second assessment.
This study has been approved by the Ethics Committee in
Research with Human Beings of the institution, according
to the protocol number 5.257. All participants provided
written informed consent.
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Validity

To test the convergent validity, the scores obtained with
the ASES-PT were correlated with those obtained with the
Portuguese versions of the Disabilities of the Arm,
Shoulder and Hand Questionnaire (DASH)!* and the 36-
Item Short-Form Health Survey (SF-36),'" whose validity
and reliability have already been shown.'*'> The DASH
is a questionnaire comprising 30 questions aimed at mea-
suring the symptoms and physical disabilities related to
the upper limbs.!® The Portuguese version of the SF-36 is
a questionnaire with 36 questions regarding the patient’s
general quality of life, and covering eight domains (i.e.,
physical functioning, role limitation due to physical health,
bodily pain, general health perceptions, vitality, social
functioning, role limitation due to emotional problems,
and mental health).!

Validity was assessed by use of the Spearman’s rank cor-
relation coefficient (p), which can range from +1 to —1. A +1
correlation indicates the existence of a perfect positive linear
relationship between the variables, while a —1 correlation
indicates the existence of a perfect negative linear relation-
ship between the variables. A correlation is considered strong
when p is greater than 0.60 or lower than —0.60; the correla-
tion is moderate when that coefficient is between 0.30 and
0.60 or —0.30 and —0.60; and it is weak when that coefficient
is between —0.30 and 0.30."7

Reliability

Reliability was tested by use of the intrarater reliability
(i.e., test-retest reliability), with intraclass correlation coef-
ficient 1,1 (ICC) and 95% confidence interval. The ICC
measures the agreement between the variables studied,
and ranges from 0 (no agreement) to 1 (total agreement).
Reliability is adequate if ICC is greater than 0.70.'® Because
it is a self-administered questionnaire, its interrater reliability
was not assessed.

Internal consistency

Internal consistency, assessed by use of the Cronbach’s alpha,
was used to identify to what extent the different items of the
questionnaire were associated between themselves. The total
values of each item were calculated, as was the alpha’s variation
when some items were eliminated. The statistical analyses were
performed with the SPSS software, version 10.0 for Windows
(SPSS, Chicago, USA).
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Experimental procedure

To assess validity, each participant completed the ASES-PT,
DASH, and SF-36 questionnaires, randomly applied. Then,
the participant was invited to return to the school-clinics after
seven days to conclude the reliability assessment,' without
undergoing any physical therapeutic intervention during that
period. Data from the first and second ASES-PT completion
were used to assess internal consistency. During the assess-
ments, the participants were always accompanied by one of
the examiners.

RESULTS

The scores of the ASES-PT showed correlation with the
scores of the Portuguese version of the DASH (p = —0.69;
P =0.000) and with the following SF-36 domains: “physi-
cal functioning” (p = 0.50; P = 0.000), “role limitation due
to physical health” (p = 0.43; P = 0.002), and “bodily pain”
(p=10.60; P=0.000). With the other SF-36 domains, the cor-
relations with the ASES-PT were weak and non-significant
(p <0.35; Table 1).

In the first assessment with the ASES-PT, the mean of the
scores was 60.1 £ 21.1, while, in the second assessment, that
mean was 63.4 = 20.7. The intrarater reliability of the ASES-
PT proved to be adequate, as shown in Table 2 (ICC = 0.75;
P =10.000).

Table 1
Correlation of the ASES-PT scale with the DASH scale and
the SF-36 domains (n = 50)

ASES-PT
P Significance
DASH -0.69 0.000
PF 0.50 0.000
LPH 0.43 0.002
Pain 0.60 0.000
GHP 0.22 0.134
VIT 0.25 0.077
SF -0.08 0.601
LEP 0.11 0.450
MH -0.04 0.765

PF: physical functioning; LPH: role limitation due to physical health; GHP: general health perceptions;
VIT: vitality; SF: social functioning; LEP: role limitation due to emotional problems; MH: mental health.
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Table 2
Intrarater reliability of the ASES-PT and DASH scales and of
the SF-36 domains (n = 38)

Scale/domain ICC (95% CI) F ) Significance
ASES 0.75 (0.57-0.86) 7.031 0.000
DASH 0.86 (0.75-0.93) 13.671 0.000
SF-36
PF 0.60 (0.36-0.77) 4.114 0.000
LPH 0.57 (0.32-0.75) 3.744 0.000
Pain 0.57 (0.32-0.75) 3.713 0.000
GHP 0.56 (0.30-0.74) 3.623 0.000
VIT 0.67 (0.46-0.81) 5.208 0.000
SF 0.71(0.52-0.84) 6.092 0.000
LEP 0.54 (0.27-0.73) 3.357 0.000
MH 0.76 (0.59-0.86) 7.492 0.000

ICC: intraclass correlation coefficient 1,1; Cl: confidence interval; PF: physical functioning; LPH: role
limitation due to physical health; GHP: general health perceptions; VIT: vitality; SF: social functioning;
LEP: role limitation due to emotional problems; MH: mental health.

Table 3
Internal consistency of the ASES-PT scale, values of each item
and Cronbach’s alpha (n = 38)

Pain Q1 R 0.795
F1 Q1 0.788
F2 Q1 0.794
F3 Q1 0.792
F4 Q1 0.793
F5 Q1 0.793
F6 Q1 0.792
F7 Q1 0.790
F8 Q1 0.769
F9 Q1 0.797
F10 Q1 0.768

Pain Q2 R 0.786
F1.Q2 0.793
F2 Q2 0.794
F3 Q2 0.793
F4 Q2 0.790
F5 Q2 0.794
F6 Q2 0.790
F7 Q2 0.794
F8 Q2 0.774
F9 Q2 0.792
F10 Q2 0.787

Cronbach’s alpha 0.794

Q: question; F: function; R: correlation between the questionnaire items.
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The results of the internal consistency of the instru-
ment have shown good reliability indices for all items,
with values greater than 0.70 and Cronbach’s alpha of
0.794 (Table 3).

DISCUSSION

Measuring instruments are used during rehabilitation programs
aimed at the following: obtaining initial information about
the patient; elaborating the patient’s treatment; monitoring
possible changes in symptoms; and assessing the efficacy of
the therapeutic procedures used. Despite the existence of its
Portuguese version,'? the ASES-PT had not undergone valida-
tion and reliability investigation.

In the present study, the convergent validity of the ASES-
PT was demonstrated by use of its correlation with a specific
instrument for the upper limbs (i.e., DASH) and a generic instru-
ment (i.e., the SF-36 physical health domains).

The fact that the DASH specifically assesses the symptoms
and physical disabilities of the upper limbs justifies the greater
correlation of the ASES-PT with that questionnaire. The results
are similar to those obtained with the English version of the
ASES, which showed a strong correlation when compared with
a questionnaire specific for shoulder pain and function (that
is, the University of Pennsylvania Shoulder Score — Penn),
(r=0.78; P=10.01).° In addition, strong correlations between
questionnaires specific for the shoulders have already been
reported several times in the literature.®?*22

Similarly, the moderate and weak correlations between
ASES-PT and the SF-36 domains observed in this study repeat
the results obtained with the original version of the ASES, in
which moderate correlation of the domains “physical function-
ing” (r=0.41; P=0.001) and “role limitation due to physical
health” (r=10.33; P=0.008) was observed with the mean score
of the physical components (r = 0.40; P = 0.001), in addition
to the weak correlation of the “role limitation due to emotional
problems” (r = 0.24; P = 0.21) and “mental health” (r = 0.05;
P=0.70) observed with the mean score of the mental compo-
nents (r=0.15; P=0.25).°

Moderate correlations between different shoulder-specific
questionnaires and the SF-36 physical health domains have al-
ready been reported in previous studies.®*?° This can be explained
by the fact that their items did not contemplate exclusively the
activities of the upper limbs. The weak and non-significant
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correlations of the ASES-PT with the SF-36 emotional and mental
components result from the fact that such measures assess differ-
ent constructs.’

In the present study, the reliability of the ASES-PT
proved to be adequate, as already observed with its English
version.”” However, the ICC of the Portuguese version was
slightly lower than that of the English version (that is, 0.75
and 0.84, respectively). A possible explanation for that dif-
ference can be the different time intervals between the first
and second application of the questionnaire. While the second
assessment was applied one to three days after the first for
the English version, for the Portuguese version, that interval
was of seven days. Thus, a clinical change is more likely to
have occurred in the participants between the assessments
of the ASES-PT. However, it is worth noting that there is no
consensus in the literature regarding the ideal time interval
between the assessments to analyze reliability. While long
time intervals can be influenced by changes in the patients’
clinical findings, short time intervals can be influenced by
memory biases.

Regarding internal consistency, the scale showed good
indices for all the domains of the instrument, with values over
0.70, considered satisfactory according to the literature.”**
The overall reliability index of the instrument was greater than
when calculated with the suppression of any item.

Even having assessed the validity, reliability, and internal
consistency of the ASES-PT, its responsiveness should also
be assessed, which has already been initiated by the authors
of the present study to better support its use.

Because the use of questionnaires has been part of the health
care routine, a careful analysis of their applicability in the various
settings of the therapeutic practices is increasingly important.>
The process of assessing the psychometric properties, which can
promote an increase in the resolution potential of therapeutic
practices aimed at with this study, is part of that analysis.

CONCLUSION

The ASES-PT is a questionnaire of rapid application, contain-
ing clear, objective questions written in a simple language,
related to daily activities. In addition, the results of this study
have shown the validity, reliability, and internal consistency of
the ASES-PT, indicating its adequacy for assessing shoulder
function in the clinical and research practice.
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