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Abstract
Background: Shoulder pain is a common condition with prevalence estimates of 7–26% and the associated
disability is multi-faceted. For functional assessments in clinic and research, a number of condition-specific and
generic measures are available. With the approval of the ICF, a system is now available for the analysis of health
status measures. The aims of this systematic literature review were to identify the most frequently addressed
aspects of functioning in assessments of shoulder pain and provide an overview of the content of frequently used
measures.
Methods: Meaningful concepts of the identified measures were extracted and linked to the most precise ICF
categories. Second-level categories with a relative frequency above 1% and the content of measures with at least 5
citations were reported.
Results: A set of 40 second-level ICF categories were identified in 370 single-item measures and 105 multi-item
measures, of these, 28 belonged to activities and participation, 11 to body functions and structures and 1 to
environmental factors. The most frequently addressed concepts were: pain; movement-related body functions and
structures; sleep, hand and arm use, self-care, household tasks, work and employment, and leisure. Concepts of
psycho-social functions and environmental factors were less frequently included. The content overview of
commonly used condition-specific and generic measures displayed large variations in the number of included
concepts. The most wide-ranging measures, the DASH and ASES were linked to 23 and 16 second-level ICF
categories, respectively, whereas the Constant were linked to 7 categories and the SST and the SPADI to 6
categories each.
Conclusions: This systematic review displayed that measures used for shoulder pain included more than twice as
many concepts of activities and participation than concepts of body functions and structures. Environmental factors
were scarcely addressed. The huge differences in the content of the condition-specific multi-item measures
demonstrates the importance of clarifying the content to select the most appropriate measure both in research
and in clinical work. For clinical situations, we propose use of a wide-ranging condition-specific measure that
conceptualizes assessments of shoulder pain from a bio-psycho-social perspective. Further research is needed to
assess how patient-reported problems in functioning are captured in the commonly used measures.
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Background
Shoulder pain is common in the general population;
prevalence estimates range from 7 to 26 per cent [1].
The large range in the prevalence rates has been
explained by the use of different definitions of the condition in the literature [1]. Pain in the neck or shoulder
emerged as the most frequent work-related health complaint in a Norwegian cohort study, and diagnosed
shoulder pain accounted for almost 18 per cent of all
sick leave benefit claims in a Swedish survey [2,3].
Shoulder pain is characterised by restricted and painful
movement of the arm, which results in difficulties in
performing movement-related activities [4-6]. In recent
decades, research has shown that psychological and social functioning may also be affected by shoulder pain;
additionally, environmental factors may contribute to
the development or persistence of the condition [7-10].
Functional assessments are an important aspect of clinical decision making and research pertaining to patients
with shoulder pain. A number of condition-specific measures are available for making these assessments, including
standardised clinical examination methods, patientreported questionnaires and composite scores [5,6,11-14].
Whether the condition-specific symptoms should be
limited to movement-related functions of the shoulder
region or be expanded to include additional aspects of
functioning, such as work, leisure activities and sleep quality has been debated [12,15]. To make the assessments
more comprehensive and to facilitate comparisons with
other health conditions, some have advocated the inclusion
of generic measures in the assessments [7,13,16]. Generic
measures may focus on a specific function or broadly include the concept of general health [12]. So far, there are
no commonly accepted guidelines for functional assessment in the area of shoulder pain. Given the increasing
standards of health measurements, considerable research
effort has been devoted to investigating the psychometric
properties of the condition-specific measures [17-24].
Although the content of such measures also needs to be
considered, it often receives less attention [25].
With the approval of the International Classification of
Functioning, Disability and Health (ICF) in 2001, a conceptual framework and classification is now available for
content analysis of functional measures from a biopsycho-social perspective [26]. The ICF is based on an
integrative model that classifies functioning within the
components of body functions (b), body structures (s),
activities & participation (d) and environmental (e) and
personal factors (not classified). The ICF classification
provides categories of functioning and environmental
factors that are arranged in a hierarchical fashion using an
alphanumeric coding system. The initial letter refers to
the component. This letter is followed by a numeric code
that starts with the chapter number (e.g., Mobility, d4),
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which is followed by the second level (e.g., d445 Hand and
arm use) and then the third level (e.g., d4452 Reaching). A
fourth level of classification is also available when appropriate. The categories at a lower level are included in the
higher level categories and chapters. Procedures have been
established to classify the content of functional measures
using ICF categories, regardless of their purpose, their
extent and administration method [27,28].
The ICF classification is comprehensive. Shorter lists of
categories, known as ICF core sets, have been developed
to describe the typical spectrum of problems in the
functioning of patients with a specific health condition
[29]. The core set development process was based on literature reviews, expert surveys and single quantitative and
qualitative clinical studies. A review investigating commonalities across ICF core sets for musculoskeletal
conditions found a large number of common categories
for the conditions low back pain, osteoarthritis, osteoporosis, and rheumatoid arthritis; however, there were also
unique categories associated with each particular condition [30]. As part of this core set development process, a
literature review was conducted to analyse the content of
measures for each of the musculoskeletal disorders [31].
Such a review based on a bio-psycho-social perspective on
functioning has not been conducted for shoulder pain.
The aims of this systematic literature review were to identify the most frequently addressed aspects of functioning
in assessments of shoulder pain and provide an overview
of the content of frequently used measures.

Methods
Design

A systematic literature review and content analysis of
measures used in shoulder pain. The steps of the
screening and extraction of measures are displayed in
Figure 1.
Literature search

The inclusion criteria were articles written in English,
published in peer-reviewed journals and based on clinical studies on patients having shoulder pain. A highly
sensitive 15-step search strategy for Medline was developed (Additional file 1) [32]. The Medline strategy
was also adapted to Embase, PeDro, Cinahl and Central.
The search was limited to studies published between
January 2005 and May 2010. In a first step MeSH-terms
related to shoulder pain were exploded and combined
using the Boolean operator “OR”. Terms used for functional assessments were also combined with the Boolean
operator “OR”. In the next step the MeSH-terms and
the functional assessment terms were combined using
the Boolean operator “AND”.
Articles based on studies of fractures, joint replacement,
complete dislocation, malignant condition, rheumatic
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Abstracts identified
n = 13511

Abstracts for screening
n = 9711

Articles for full text screening
n = 1591

Articles for measure extraction
n = 515
Total
Total number
of citatations
n = 2469

Measures for linking
Single-item: n = 370
Multi -item: n = 105

Figure 1 Flow chart of the literature search with the total number of identified measures and their number of citations.

diagnosis and stroke were excluded, as were studies based
exclusively on laboratory parameters or on a non-human
population. The following designs or types of studies were
also excluded: comments, letters, editorials, guidelines,
conference reports, literature reviews, primary prevention
studies, phase I or II studies, ecologic and economic
evaluations, quantitative studies with less than 31 participants and studies on children.
Screening and extraction of measures

All retrieved articles from the databases were imported
to the same Endnote library (version X3, Thomson
Reuters 1500 Spring Garden Street, Philadelphia) and
screened for duplicates. In cases of multiple publications,
the journal with the highest impact factor was selected.
All remaining articles were imported into a Microsoft
Access database (Microsoft Office 2003) for the abstract
screening. Articles meeting any exclusion criteria were
excluded. In cases where the decision was to include the
article or the exclusion decision was ambiguous, full
versions of the articles were retrieved. All abstracts were
screened by one reviewer (YR); a random selection of
20% was also screened by a second reviewer (SO) before
a final decision was made. Another predesigned Access
database was used for the full version screening and
extraction of measures. Where there was doubt as to
which version of a measure had been used, a decision
was made using the references given in the methods
section of an article.
Information on nationality using the address of the
first author, study design and types of interventions was
recorded. The extracted measures were categorised as
either single-item or multi-item measures. Single-item
measures contained only one item, such as imaging and

clinical tests and single questions on different domains;
in contrast, multi-item measures included more than
one test and question, such as different questionnaires
and scales.
Analyses

The content of the measures was linked to the ICF
according to established rules [27,28]. Meaningful
concepts were extracted and linked to the most specific
ICF category possible. Items could contain more than
one concept; for example, I cannot lie on my right side
at night because of my shoulder contains the meaningful
concepts lie on my side and because of my shoulder. The
former was linked to the maintaining a lying position
(d4150) and the latter to the pain in upper limb
(b28014). For concepts not sufficiently specified to be
linked, the non-definable option was chosen. If a concept
was not covered by the ICF classification, the option not
covered was chosen [27,28]. All measures were linked by
one reviewer (YR) and a random selection of twenty-five
per cent of the multi-item measures were also linked by
a second reviewer (SO). The single-item measures were
discussed with a clinician and researcher experienced in
rehabilitation of shoulder pain (KE). The ICF links of ten
measures that had already been published in scientific
journals or were available from previous reviews performed by the ICF Research Branch were accepted for
use in the current study [33,34].
Relative frequencies of the linked second-level ICF categories for each component were estimated from the
total number of citations. Only ICF categories that arose
with a frequency of at least 1% are presented. A frequency of 10% was chosen as the arbitrary cut off to
classify a category as high frequent. In cases where
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concepts were linked to a third- or fourth-level category,
they were aggregated to the second level. For example, a
concept linked to the third-level category turning or
twisting the hands or arms (d4453) was reported under
the second-level hand and arm use (d445) category.
When an ICF category was assigned repeatedly in the
same measure, it was only counted once. Moreover, the
content of measures cited in at least 5 different articles
were presented at the ICF chapter level and more
detailed in the Additional file 2.
Reliability of the abstract screening and linking
procedures were measured with percentage agreement
and estimation of Cohen’s Kappa coefficient. The 95%
confidence intervals for the Kappa coefficient were constructed using the bias-corrected percentile method
[35,36]. A Kappa coefficient of 0–0.4 was considered poor,
0.41 – 0.60 fair to good and 0.61 – 1.00 excellent [37].
The agreement in the counter-screening of abstracts between reviewers was 87.3%. The estimated Kappa coefficient was 0.62 (95% CI, 0.59 - 0.66), which is considered
good or excellent. The agreement in the linking procedure
between reviewers was 80.8%. The estimated Kappa coefficient was 0.81 (95% CI, 0.77 - 0.85), which was classified
as excellent.

Results
Literature search

A total of 13,511 articles were identified through the literature search; of these articles, 1591 full versions were
screened, and 515 were included. Altogether 475 different measures were extracted with a total of 2469
citations. Among them, 370 were single-item measures
and 105 were multi-item measures. A total of 20,517
meaningful concepts were extracted from the measures,
of which 86.3% were linked to the ICF. The share of
concepts that were not covered or not definable was
13.7%. The procedure is displayed in Figure 1.
Study characteristics

According to nationality, Europe accounted for 44% of
the articles, Canada and USA for 32% and Asia for 15%.
Approximately 9% of the articles were from other
continents. Sixty per cent of the articles contained studies with an interventional design (e.g., randomised controlled trial or case control trial), while thirty-nine per
cent of articles were based on an observational study
(longitudinal or cross-sectional). Only a single article
based on a qualitative study was present in the sample.
Ninety-one per cent of the articles included participants
with a diagnosed shoulder condition, of whom 52% were
diagnosed with subacromial pain conditions, 17% with
instability or SLAP-lesions, 9% with adhesive capsulitis,
18% with mixed diagnoses and 4% with other diagnoses.
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Nine per cent of the articles included individuals with
self-reported shoulder conditions only.

Second-level ICF categories linked to concepts contained
in the measures

A total of 40 second-level ICF categories with a frequency above 1% were identified in the components of
body functions and structures, activities and participation and environmental factors.
Eleven second-level ICF categories were identified
within the body functions and structures component, as
shown in Table 1. Of these, five categories were located in
the neuromusculoskeletal or movement related functions
(b7) chapter, three in mental functions (b1), two in sensory
functions and pain (b2) and one in structures related to
movements (s7). The five second-level categories with a
relative frequency above 10% were sensation of pain
(b280), mobility of joint functions (b710), structure of
shoulder region (s720), muscle power functions (b730) and
sleep functions (b134).
As displayed in Table 2, 28 second-level ICF categories
were identified within the activities and participation
component. Of these, eight categories had a relative frequency above 10%. Nine categories belonged to the mobility chapter (d4), six to self-care (d5), four to domestic
life (d6), three to interpersonal interactions and relationships (d7) and major life areas (d8), and one category each to the chapters of community, social and civic
life (d9), learning and applying knowledge (d1) and general tasks and demands (d2). The eight categories with
a frequency above 10% were, in ranked order: hand and
arm use (d445), remunerative employment (d850), recreation and leisure (d920), lifting and carrying objects
(d430), washing oneself (d510), dressing (d540), caring
for body parts (d520) and doing housework (d640).
Table 1 Relative frequency (%) of second level ICF
categories linked to the concepts contained in the
measures for the ICF component body functions and
structures (n= 2469) in ranked order
ICF second level categories (n=11)

(%)

b280

Sensation of pain

47,3

b710

Mobility of joint functions

34,7

s720

structure of shoulder region

24.9

b730

Muscle power functions

24,2

b134

Sleep functions

17,5

b715

Stability of joint functions

7,1

b152

Emotional functions

6,3

b780

Sensations related to muscles and movement functions

3,3

b130

Energy and drive functions

3,1

b265

Touch function

2,3

b720

Mobility of bone functions

2,1
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Table 2 Relative frequency (%) of second level ICF
categories linked to the concepts contained in the
measures for the ICF component activities and
participation (n= 2469) in ranked order
ICF second level categories (n=28)

(%)

d445

Hand and arm use

24,5

d850

Remunerative employment

23,2

d920

Recreation and leisure

18,3

d430

Lifting and carrying objects

17,1

d510

Washing oneself

17

d540

Dressing

15,8

d520

Caring for body parts

12,7

d640

Doing housework

10,4

d415

Maintaining a body position

6

d230

Carrying out daily routine

4,5

d475

Driving

4,7

d530

Toileting

3,6

d650

Caring for household objects

3,6

d620

Acquisition of goods and services

3,4

d470

Using transportation

3,6

d760

Family relationships

3

d550

Eating

2,9

d450

Walking

2,8

d410

Changing basic body position

2,6

d630

Preparing meals

2,6

d750

Informal social relationships

2,6

d455

Moving around

2,5

d770

Intimate relationships

2,3

d859

Work and employment, other specified and unspecified

2,2

d170

Writing

2,1

d440

Fine hand use

2,1

d570

Looking after one’s health

1,1

d820

School education

1

In the ICF component of environmental factors, the
only identified second-level category was products or
substances for personal consumption (e110). This category which was located in the products and technology
(e1) chapter had a relative frequency of 8.8%.
Distribution of ICF codes within the measures

The 16 condition-specific and 7 generic multi-item
measures with five or more citations are displayed in
Table 3. By far the most cited were Constant-Murley
Shoulder Score (Constant) (124 citations), followed by
the American Shoulder and Elbow Surgeons standardized form for assessment of the shoulder (ASES)
(77 citations), the University of California at Los Angeles
shoulder rating scale (UCLA) (64 citations) and the
Disability of the Arm, Shoulder and Hand scale (DASH)
(51 citations). All of the condition-specific measures

included categories from both the body functions and
structures and activities and participation components
of the ICF. Of these, the DASH and ASES were the most
wide-ranging, containing meaningful concepts linked to
categories in 11 and 9 chapters, respectively. By contrast,
the Shoulder Pain and Disability Index (SPADI) and the
Walch-Duplay Score only contained categories belonging to three ICF chapters. The most-frequently cited
generic measure, the MOS 36-item short-form health
survey (SF-36) (46 citations), was linked to seven
chapters: two of which were in the body functions and
structures component, and five of which were in the activities and participation component.
Of the condition-specific measures, the ASES, UCLA
and the Rating Sheet of Bankard repair (Rowe) also
included concepts that were linked to an environmental
factor, all of which belonged to the products and technology (e1) chapter. Only one of the generic measures,
the Job Content Questionnaire (JCQ), included environmental factors. Its content was linked to two chapters
other than products and technology (e1); specifically, it
was also linked to the natural environment and humanmade changes to environment (e2) and support and
relationships (e3) chapters.
The most comprehensive measure of mental functions
(b1) was the generic Four-Dimensional Symptom Questionnaire (4DSQ). It includes concepts linked to five
second-level categories: consciousness functions (b110),
energy and drive functions (b130), sleep functions (b134),
emotional functions (b152) and higher-level cognitive
functions (b164). The SF-36 had concepts linked to two
mental function categories: the energy and drive functions (b130) and emotional functions (b152). Of the
condition-specific measures, none of the most cited
contained other mental functions than sleep functions
(b134). The UCLA (the third most cited) did not address
any mental functions (b1) concepts. Looking at employment and leisure activities, the content of 11 of the 16
condition-specific measures was linked to remunerative
employment (d850), eight to recreation and leisure (d920)
and seven of the measures to both ICF categories. The
UCLA, SPADI, the Shoulder Disability Questionnaire
(SDQ) and the Flexilevel Scale of Shoulder Function
(FLEX-SF) contained no concepts related to work and leisure. Of the seven generic measures, five included work
functions; only one, the SF-36, asked for information
about leisure activities.
The 28 condition-specific and 7 generic single-item
measures with five or more citations are displayed in
Table 4. Patient-reported shoulder pain intensity was the
most frequently cited (200 citations) followed by active
range of motion (170 citations), Magnetic Resonance
Imaging (MRI/MRA) (125 citations), muscle strength
(98 citations), X-ray (81 citations), passive range of

Roe et al. BMC Musculoskeletal Disorders 2013, 14:73
http://www.biomedcentral.com/1471-2474/14/73

Page 6 of 12

motion (61 citations) and ultrasonography (57 citations).
The measures contained concepts that were linked to
categories in three ICF chapters of the body functions
and structures component: sensory functions and pain
(b2), neuromusculoskeletal or movement related functions (b7) and structures related to movements (s7). By
contrast, the generic single-item measures were (with
one exception) linked to categories of activities and participation or environmental factors. These categories
belonged to the self-care (d5), major life areas (d8), community, social and civic life (d9) and products and technology (e1) chapters. Two measures that requested the
use of medication or smoking habits were the only
concepts of environmental factors among the singleitem measures.

Discussion
Using the ICF as a reference, we first identified and
quantified the concepts included in frequently used
measures of shoulder pain and functioning. The content

of the measures was linked to 11 different ICF categories
within 3 of 8 domains of body functions and structures,
and 28 ICF categories within 8 of 9 domains of activities
and participation. Environmental factors were scarcely
addressed, accounting for only one category. The finding
displays that the measures of shoulder pain cover a large
number of concepts of daily activities and also some particular concepts of body functions.
As expected, the ICF category sensation of pain was
highest ranked. Different concepts of pain were requested in both condition-specific single and multi-item
measures and also in generic measures. This is consistent with previous recommendations to regard pain as a
global construct measured by pain intensity and by interference with activities [59]. In a systematic literature
review on prognostic factors in primary care populations
of shoulder disorders, strong evidence was found that
high pain intensity at baseline predicts a poor outcome
[60]. The ICF categories mobility of joint, structures of
the shoulder region and muscle power functions were

Table 3 Number of citations and content overview at ICF chapter-level of the most frequently identified multi-item
measures
Cond-spec.
measures
(n=16)

Number
Mental
Sensory functions Neuromuscular
of citations functions (b1)
and pain (b2)
and movement
(b7)

Learning and
applying
knowledge
(d11)

General task Mobility
(d4)
and demands
(d2)

124

√

ASES

77

√

UCLA

64

DASH

51

SST

46

Rowe

31

√

SPADI

31

√

WORC

21

√

√

SRQ

15

√

√

√

SDQ

14

√

√

√

OSS

11

√

√

WOSI

8

√

√

√

√

QuickDASH

7

√

√

√

√

FLEX-SF

6

Penn

5

√

√

Walch-Duply

5

√

√

Constant

√

Structures
related to
movement
(s7)

√

√

√

√

√

√

√

√

√

√

√
√

√
√
√

√

√
√

√

√
√

√

√

√

√

√
√
√

Generic measures
(n=7)
SF-36

46

√

SF-12

9

√

JCQ

8

Nordic

7

EQ-5D

6

FABQ

5

4DSQ

5

√

√

√
√
√

√
√

√
√

√

√

√
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Table 3 Number of citations and content overview at ICF chapter-level of the most frequently identified multi-item
measures (Continued)
Cond-spec.
measures
(n=16)

Self-care Domestic interpersonal Major life
Community,
Products and Natural environment Support and
(d5)
life (d6)
interactions areas (d8) social and civic technology(e1)
and hum. ch. (e2)
relationships
and rel. (d7)
life (d9)
(e3)

Constant

√

√

√

√

√

√

ASES

√

UCLA

√

√

DASH

√

√

SST

√

√

Rowe

√

√

SPADI

√

WORC

√

√

√

SRQ

√

√

√

SDQ

√

OSS

√

√

WOSI

√

√

√

QuickDASH

√

√

√

FLEX-SF

√

√

√
√

√

√

√

√

√
√
√
√

√

Penn

√

Walch-Duply

√

Generic measures
(n=7)
SF-36

√

√
√

SF-12
JCQ
Nordic

√

√

√

√

√

√

EQ-5D
FABQ

√

4DSQ
Constant = the Constant Murley shoulder score [5], ASES = the American Shoulder and Elbow Surgeons standardized form for assessment of the shoulder [6],
UCLA = the University of California at Los Angeles shoulder rating scale [38], DASH = the Disability of the Arm, Shoulder and Hand scale [39], SST = the Simple
Shoulder Test [40], SPADI = the Shoulder Pain and Disability Index [41], Rowe = a Rating sheet for Bankard repair [42], WORC = the Western Ontario Rotator Cuff
Index [43], SRQ = the Shoulder Rating Questionnaire [44], SDQ = the Shoulder Disability Questionnaire [45], OSS = the Oxford Shoulder Score [46], WOSI = the
Western Ontario Shoulder Instability Index [47] , QuickDASH = the shortened disabilities of the arm, shoulder and hand questionnaire [48], FLEX-SF = the Flexilevel
Scale of Shoulder Function [49], Penn = the Penn shoulder score [50] , the Walch-Duplay shoulder score [51] , SF-36 = the MOS 36-item short-form health survey
[52] , SF-12 = a 12-Item Short-Form Health Survey [53], JCQ = the Job Content Questionnaire [54], Nordic = the standardized Nordic questionnaires for the analysis
of musculoskeletal symptoms [55], EQ-5D = a measure of health status from the EuroQol Group [56], FABQ = a Fear-Avoidance Beliefs Questionnaire [57], 4DSQ =
the Four-Dimensional Symptom Questionnaire [58].

ranked second, third and fourth, and in most cases
linked from concepts in condition-specific measures.
However, not all such concepts were common in the
measures; the ICF category muscle endurance was not
frequent above the 1% limit, although isometric muscle
endurance has been proposed as a psycho-physiological
measure for shoulder pain [61].
Sleep functions, classified in the ICF as a mental function, was the fifth most frequent ICF category. Concepts
of sleep were included in many condition-specific and
generic measures, whereas concepts linked to the less
frequent ICF categories emotional functions and energy
and drive were extracted from only a few measures. A
study that included a community based population of

subjects with chronic shoulder pain, found that the relation between pain and psychological health was
dependent of level of disability [9]. Moreover, a previous
review points to the influence of psychosocial and behavioural factors in chronic neck-and-shoulder pain
[62]. According to the current finding, concepts of psychological health may be underestimated in commonly
used measures of shoulder pain. However, one comprehensive measure on psychological functioning was
found, the generic 4DSQ, which captured five different
mental functions according to the ICF.
Several of the predominant concepts in measures of
shoulder pain and functioning, were in the activities and
participation component. Ten ICF categories belonged
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Table 4 Number of citations and content overview at ICF chapter-level of the most frequently identified single-item
measures
Cond-spec.
measures (n=28)

Number
Mental
Sensory
Neuromuscular
Structures
Self-care
of citations functions
functions
and movement
related to
(d5)
(b1)
and pain (b2)
(b7)
movement (s7)
200

Active range of
motion

170

Magnetic
Resonance Imaging
(MRI/MRA)

125

Muscle strength

98

X-ray

81

Passive range of
motion

61

Ultrasonography

57

Hawkins-Kennedy
test

47

√

√

Neer test

41

√

√

Painful arc

27

√

√

Apprehension test

25

√

√

Resisted isometric
abduction

22

√

√

Arthroscopic
examination of the
shoulder

18

Active compression
test (O’Brian)

17

√

√

√

Lift-off test

16

√

√

√

15

Impingement signs

13

Electromyelography
(EMG)

12

Relocation test
(Jobe relocation)

10

Yergason test

10

Palpation sensitivity
rotator cuff/biceps

9

Community,
social and
civic life (d9)

Products
and
technology
(e1)

√

Patient-report pain
intensity

Speed test

Major
life
areas
(d8)

√
√

√
√
√
√

√
√

√
√
√
√

√
√

√

√

Empty can test

9

√

√

Sulcus sign

8

√

√

Jobe test for
supraspinatus
(Fulcrum’s test)

8

√

√

Belly press test

6

√

√

Compressionrotation test

5

√

√

Instability testing
shoulder

5

√

Drop arm test

5

√

√

√

√

Generic measures
(n=7)
Work absenteism

31

Medication

15

√
√
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Table 4 Number of citations and content overview at ICF chapter-level of the most frequently identified single-item
measures (Continued)
Smoking habits

14

Sport activity

17

Comb hair

7

Physical activity

7

Sleep quality

5

√
√
√
√
√

to mobility functions and five each to self-care and
domestic life. Hand and arm use and lifting and carrying
were both among the five highest ranked activities and
participation categories. Concepts linked to these two
ICF categories were extracted from almost all the
condition-specific multi-item measures (see Additional file
2). This demonstrates that task orientated movements of
the upper-extremity is in the core of the assessment of
shoulder pain. The high ranking of the ICF category
remunerative employment, was consistent with the high
numbers reporting work-relatedness of their shoulder disorder in a previous epidemiological study [2]. Workrelated concepts were addressed in a majority of the
multi-item condition-specific measures, although the
UCLA, SPADI and SDQ did not address any concepts of
work. In a recent review of concepts in vocational
rehabilitation measures, a number of work-related concepts were extracted [63]. One of the commonly used vocational measures, the JCQ was also identified in the
current review [54]. Its comprehensiveness indicates that
assessments of work need to capture several different
functional domains.
Previous research shows that also social functioning
may be affected by shoulder pain [7-10]. Family-, informal
social- and intimate relationship, all appeared among the
lower ranked ICF categories and these concepts were
included in only one condition-specific measure, the
DASH. Although the SF-36 contains a social subscale,
none of its concepts were linked to the ICF category interpersonal interactions and relationships [33]. This indicates
that the SF-36 requests social relationships in a more general way and not as specific interpersonal interactions.
Products or substances for personal consumption that
appeared with a relative frequency of 8.8%, was the only
environmental factor above the 1% criteria. This finding
reflects that the impact of the environment on functioning is not sufficiently taken into consideration in the
assessments of shoulder pain. According to the ICF, the
environment contains a large number of physical, social
and attitudinal factors which may limit or facilitate
functioning. Although some previous research has been
devoted to identify risk factors in the workplace environment, the significance of external factors has scarcely
been addressed within the shoulder pain research [64].

Concepts measured in different musculoskeletal disorders were identified in a previous review, and of particular interest for the current study was low back pain [31].
Although there were large similarities between the content
of the shoulder pain and low back pain measures, some
differences emerged. The comparisons showed that the
measures of shoulder pain contained a higher number of
concepts within self-care and domestic life, whereas the
low back pain measures contained a higher number of environmental factor concepts, concerning support and
relationships to persons and the attitudes of health
professionals.
This review identified 44 condition-specific and 15 generic measures in use to assess functioning in patients with
shoulder pain. When comparing the content of the singleand multi-item measures we found that the former
requested only pain and movement related functions,
whereas the latter included a wide range of body functions
and structures, and activities. The wide-ranging DASH
and the ASES were linked to 23 and 16 ICF categories respectively, whereas the Constant was linked to 7 categories and the Simple Shoulder Test (SST) and SPADI to 6
categories each (see Additional file 2). These comparisons,
using the ICF as a framework, disclose both the similarities and differences in content of measures that all aim
to assess aspects of functioning in patient with shoulder
pain.
The variation in the type and number of concepts in the
condition-specific measures might reflect disparate views
on disability among developers of measures. Some of the
measures, such as the SPADI and the Oxford Shoulder
Score (OSS) were developed to capture joint-specific
concepts and to avoid the influence of co-morbidity
[41,65]. On the contrary, the DASH aims at capture
disability, defined as difficulty in doing activities in any
domain of life [39]. Due to the complexity of the disability
of shoulder pain, and the narrow content of many
condition-specific measures, it has been recommended to
supplement the condition-specific measures with the generic SF-36 [7,13,16]. However, as demonstrated in the
current study, the SF-36 includes few additional concepts
to those requested in the most wide-ranging conditionspecific measures. Clarifying the content is of great importance for selecting the most appropriate measures in
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clinical work and in research, although the choice of a
measure is also dependent on the purpose, patient population and the psychometric properties. In our opinion,
use of a wide-ranging condition-specific measure may
enhance the quality of assessments in many clinical
situations. The wide-ranging (Quick-) DASH and the
ASES were found to be among the most extensively
investigated measures according to measurement properties in a recent review [24].
The current review had some limitations that should be
noted. Meaningful concepts in the measures referring to
personal factors in the ICF, such as fear avoidance and
coping strategies were not reported. The updated linking
rules enable the identification of personal factors, but they
are still not classified in the ICF [28]. For 10 measures
identified in the study, the content was linked in previous
studies (32, 32). The commonly used SF-36 was analysed
using the first version of the ICF linking rules [27]. Use of
the updated linking rules may have given a somewhat different result [28]. For interpretation of the results, it is of
importance that a particular ICF category was reported
only once for each measure. As such, the content overview of the measures provides information on the breadth
of each measure rather than their depth.

Conclusions
Using the ICF as a reference, a total of 40 second-level
categories was used to classify the content of conditionspecific and generic measures of shoulder pain. The most
frequently addressed concepts were pain, movementrelated body functions and structures, sleep, hand and arm
use; self-care, household tasks, work and employment, and
leisure activities. Concepts of psycho-social functioning
and environmental factors were less frequently addressed.
Commonly used condition-specific measures showed a
large variation in content; the DASH and the ASES were
linked to more than twice as many ICF categories as the
Constant, SST and SPADI. These large differences demonstrate the importance of clarifying the content to select the
most appropriate measure both in research and in clinical
work. For clinical situations, we propose use of a wideranging condition specific measure that conceptualizes
assessments of shoulder pain from a bio-psycho-social
perspective. Further research is needed to investigate
whether patient-reported problems in functioning are
captured in the commonly used condition-specific and
generic measures.
Additional files
Additional file 1: Final search strategy for Medline.
Additional file 2: Overview of second-level ICF categories in the
most common multi-item measures.

Page 10 of 12

Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
YR, HLS, EB-H and SO participated in the planning and design of the study.
YR developed a search strategy and collected the data. YR and SO
participated in the screening and linking. YR, SO, HLS and EB-H drafted the
manuscript. All authors read and approved the manuscript.
Acknowledgements
The authors would like to thank Dr. Heinrich Gall and other members at the
ICF Research Branch in cooperation with the WHO Collaborating Centre for
the Family of International Classifications in Germany (at DIMDI), Nottwil,
Switzerland for technical consultation, support and help during the conduct
of the study. Special thanks to Research Librarian Marit Isaksen at Oslo
University Hospital – Ullevaal for counselling in the development of a search
strategy and Kaia Engebretsen, Oslo University Hospital – Ullevaal for
participation in the screening and linking.
We certify that no party having a direct interest in the results of the research
supporting this article has or will confer a benefit on us or on any
organization with which we are associated and all financial and material
support for this research and work are clearly identified in the title page of
the manuscript.
Author details
1
Faculty of Health Sciences, Oslo and Akershus University College of Applied
Sciences, Postboks 4 Street Olavs plass, Oslo 0130, Norway. 2Department of
Physical Medicine and Rehabilitation, Oslo University Hospital Ulleval, Oslo,
Norway. 3Faculty of Medicine, University of Oslo, Oslo, Norway.
Received: 4 July 2012 Accepted: 19 February 2013
Published: 28 February 2013
References
1. Luime JJ, Koes BW, Hendriksen IJ, Burdorf A, Verhagen AP, Miedema HS,
Verhaar JA: Prevalence and incidence of shoulder pain in the general
population; a systematic review. Scand J Rheumatol 2004, 33:73–81.
2. Mehlum IS, Kjuus H, Veiersted KB, Wergeland E: Self-reported work-related
health problems from the Oslo health study. Occup Med (Oxf ) 2006,
56:371–379.
3. Nygren A, Berglund A, von Koch M: Neck-and-shoulder pain, an increasing
problem. Strategies for using insurance material to follow trends. Scand J
Rehabil Med Suppl 1995, 32:107–112.
4. Allander E: Prevalence, incidence, and remission rates of some common
rheumatic diseases or syndromes. Scand J Rheumatol 1974, 3:145–153.
5. Constant CR, Murley AH: A clinical method of functional assessment of
the shoulder. Clin Orthop 1987, 214:160–164.
6. Richards RR, An K-N, Bigliani LU, Friedman RJ, Gartsman GM, Gristina AG,
Iannotti JP, Mow VC, Sidles JA, Zuckerman JD: A standardized method for
the assessment of shoulder function. J Should Elb Surg 1994, 3:347–352.
7. Largacha M, Parsons IM, Campbell B, Titelman RM, Smith KL, Matsen F 3rd:
Deficits in shoulder function and general health associated with sixteen
common shoulder diagnoses: a study of 2674 patients. J Shoulder Elbow
Surg 2006, 15:30–39.
8. Cunningham LS, Kelsey JL: Epidemiology of musculoskeletal impairments
and associated disability. Am J Public Health 1984, 74:574–579.
9. Badcock LJ, Lewis M, Hay EM, McCarney R, Croft PR: Chronic shoulder pain
in the community: a syndrome of disability or distress? Ann Rheum Dis
2002, 61:128–131.
10. van der Heijden GJ: Shoulder disorders: a state-of-the-art review. Baillieres
Best Pract Res Clin Rheumatol 1999, 13:287–309.
11. Lewis JS: Rotator cuff tendinopathy/subacromial impingement syndrome:
is it time for a new method of assessment? Br J Sports Med 2009,
43:259–264.
12. Michener LA: Patient- and clinician-rated outcome measures for clinical
decision making in rehabilitation. J Sport Rehabil 2011, 20:37–45.
13. Beaton DE, Richards RR: Measuring function of the shoulder. A crosssectional comparison of five questionnaires. J Bone Joint Surg Am 1996,
78:882–890.
14. Brox JI: Regional musculoskeletal conditions: shoulder pain. Baillieres Best
Pract Res Clin Rheumatol 2003, 17:33–56.

Roe et al. BMC Musculoskeletal Disorders 2013, 14:73
http://www.biomedcentral.com/1471-2474/14/73

15. Beaton DE, Katz JN, Fossel AH, Wright JG, Tarasuk V, Bombardier C:
Measuring the whole or the parts? validity, reliability, and
responsiveness of the disabilities of the Arm, shoulder and hand
outcome measure in different regions of the upper extremity. J Hand
Ther 2001, 14:128–146.
16. Gartsman GM, Brinker MR, Khan M, Karahan M: Self-assessment of general
health status in patients with five common shoulder conditions.
J Shoulder Elbow Surg 1998, 7:228–237.
17. Bot SD, Terwee CB, van der Windt DA, Bouter LM, Dekker J, de Vet HC:
Clinimetric evaluation of shoulder disability questionnaires: a systematic
review of the literature. Ann Rheum Dis 2004, 63:335–341.
18. Hegedus EJ, Goode A, Campbell S, Morin A, Tamaddoni M, Moorman CT III,
Cook C: Physical examination tests of the shoulder: a systematic review
with meta-analysis of individual tests. Br J Sports Med 2008, 42:80–92.
19. Kirkley A, Griffin S, Dainty K: Scoring systems for the functional
assessment of the shoulder. Arthroscopy: The Journal Of Arthroscopic &
Related Surgery: Official Publication Of The Arthroscopy Association Of North
America And The International Arthroscopy Association 2003, 19:1109–1120.
20. Michener LA, Leggin BG: A review of self-report scales for the assessment
of functional limitation and disability of the shoulder. J Hand Ther 2001,
14:68–76.
21. Dowrick AS, Gabbe BJ, Williamson OD, Cameron PA: Outcome instruments
for the assessment of the upper extremity following trauma: a review.
Injury 2005, 36:468–476.
22. Roy JS, MacDermid JC, Woodhouse LJ: Measuring shoulder function: a
systematic review of four questionnaires. Arthritis And Rheumatism 2009,
61:623–632.
23. Ardic F, Kahraman Y, Kacar M, Kahraman MC, Findikoglu G, Yorgancioglu ZR:
Shoulder impingement syndrome: relationships between clinical,
functional, and radiologic findings. Am J Phys Med Rehabil 2006, 85:53–60.
24. Angst F, Schwyzer H-K, Aeschlimann A, Simmen BR, Goldhahn J: Measures
of adult shoulder function: Disabilities of the Arm, Shoulder, and Hand
Questionnaire (DASH) and its short version (QuickDASH), Shoulder Pain
and Disability Index (SPADI), American Shoulder and Elbow Surgeons
(ASES) Society standardized shoulder assessment form, Constant
(Murley) Score (CS), Simple Shoulder Test (SST), Oxford Shoulder Score
(OSS), Shoulder Disability Questionnaire (SDQ), and Western Ontario
Shoulder Instability Index (WOSI). Arthritis Care Res 2011, 63(Suppl 11):
S174–188.
25. Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW, Knol DL, Bouter
LM, de Vet HCW: The COSMIN study reached international consensus on
taxonomy, terminology, and definitions of measurement properties for
health-related patient-reported outcomes. Journal of Clinical Epidemiology
2010, 63:737–745.
26. World Health Organization: International Classification of Functioning,
Disability and Health (ICF). Geneva (Switzerland): WHO; 2001.
27. Cieza A, Brockow T, Ewert T, Amman E, Kollerits B, Chatterji S, Ustun TB,
Stucki G: Linking health-status measurements to the international
classification of functioning, disability and health. J Rehabil Med 2002,
34:205–210.
28. Cieza A, Geyh S, Chatterji S, Kostanjsek N, Ustun B, Stucki G: ICF linking rules:
an update based on lessons learned. J Rehabil Med 2005, 37:212–218.
29. Cieza A, Ewert T, Ustün B, Chatterji S, Kostanjsek N, Stucki G: Development
of ICF Core Sets for patients with chronic conditions. J Rehabil Med 2004,
44 Suppl:9–11.
30. Schwarzkopf SR, Ewert T, Dreinhofer KE, Cieza A, Stucki G: Towards an ICF
Core Set for chronic musculoskeletal conditions: commonalities across ICF
Core Sets for osteoarthritis, rheumatoid arthritis, osteoporosis, low back
pain and chronic widespread pain. Clin Rheumatol 2008, 27:1355–1361.
31. Brockow T, Cieza A, Kuhlow H, Sigl T, Franke T, Harder M, Stucki G:
Identifying the concepts contained in outcome measures of clinical
trials on musculoskeletal disorders and chronic widespread pain
using the International Classification of Functioning, Disability and
Health as a reference. Journal of rehabilitation medicine: official journal
of the UEMS European Board of Physical and Rehabilitation Medicine
2004, 44 Suppl:30–36.
32. Dickersin K, Scherer R, Lefebvre C: Identifying relevant studies for
systematic reviews. BMJ (Clinical Research Ed) 1994, 309:1286–1291.
33. Cieza A, Stucki G: Content comparison of health-related quality of life
(HRQOL) instruments based on the international classification of
functioning, disability and health (ICF). Qual Life Res 2005, 14:1225–1237.

Page 11 of 12

34. Silva Drummond A, Ferreira Sampaio R, Cotta Mancini M, Noce Kirkwood R,
Stamm TA: Linking the disabilities of Arm, shoulder, and hand to the
international classification of functioning, disability, and health. J Hand
Ther 2007, 20:336–343. quiz 344.
35. Efron B, Gong G: A leisurely look at the bootstrap, the jackknife, and
cross-validation. Am Stat 1983, 37:36–84.
36. Cohen J: A coefficient of agreement for nominal scales. Educ Psychol Meas
1960, 20:37–46.
37. Cicchetti DV, Sparrow SA: Developing criteria for establishing interrater
reliability of specific items: applications to assessment of adaptive
behavior. Am J Ment Defic 1981, 86:127–137.
38. Ellman H, Hanker G, Bayer M: Repair of the rotator cuff. End-result study
of factors influencing reconstruction. J Bone Joint Surg Am 1986,
68:1136–1144.
39. Hudak PL, Amadio PC, Bombardier C: Development of an upper extremity
outcome measure: the DASH (disabilities of the arm, shoulder and
hand). The Upper Extremity Collaborative Group (UECG). American
Journal Of Industrial Medicine 1996, 29:602–608.
40. Lippitt SB, Harryman DTII: A practical tool for evaluation of function: the
simple shoulder test. In The shoulder: a balance of mobility and stability.
Edited by Matsen FI, Fu F, Hawkins R. Rosemont, Illinois: The American
Academy of Orthopedic Surgeons; 1993:501–518.
41. Roach KE, Budiman-Mak E, Songsiridej N, Lertratanakul Y: Development of a
shoulder pain and disability index. Arthritis Care And Research: The Official
Journal Of The Arthritis Health Professions Association 1991, 4:143–149.
42. Rowe CR, Patel D, Southmayd WW: The Bankart procedure: a long-term
end-result study. J Bone Joint Surg Am 1978, 60:1–16.
43. Kirkley A, Alvarez C, Griffin S: The development and evaluation of a
disease-specific quality-of-life questionnaire for disorders of the rotator
cuff: the western ontario rotator cuff index. Clinical Journal Of Sport
Medicine: Official Journal Of The Canadian Academy Of Sport Medicine 2003,
13:84–92.
44. L’Insalata JC, Warren RF, Cohen SB, Altchek DW, Peterson MG: A selfadministered questionnaire for assessment of symptoms and function of
the shoulder. The Journal Of Bone And Joint Surgery American Volume 1997,
79:738–748.
45. van der Heijden GJ, Leffers P, Bouter LM: Shoulder disability questionnaire
design and responsiveness of a functional status measure. Journal of
Clinical Epidemiology 2000, 53:29–38.
46. Dawson J, Fitzpatrick R, Carr A: Questionnaire on the perceptions of
patients about shoulder surgery. The Journal of Bone and Joint Surgery Br
1996, 78:593–600.
47. Kirkley A, Griffin S, McLintock H, Ng L: The development and evaluation of
a disease-specific quality of life measurement tool for shoulder
instability. The Western Ontario Shoulder Instability Index (WOSI). The
American Journal of Sports Medicine 1998, 26:764–772.
48. Beaton DE, Wright JG, Katz JN, Upper Extremity Collaborative G:
Development of the QuickDASH: comparison of three item-reduction
approaches. J Bone Joint Surg Am 2005, 87:1038–1046.
49. Cook KF, Roddey TS, Gartsman GM, Olson SL: Development and
psychometric evaluation of the flexilevel scale of shoulder function. Med
Care 2003, 41:823–835.
50. Leggin BG, Michener LA, Shaffer MA, Brenneman SK, Iannotti JP, Williams GR
Jr: The Penn shoulder score: reliability and validity. The Journal of
Orthopaedic And Sports Physical Therapy 2006, 36:138–151.
51. Walch G: Directions for the use of the quotation of anterior instabilities
of the shoulder. In Congress of the European Society of Surgery of the
Shoulder and Elbow. Paris:; 1987:51–55.
52. Ware JE Jr, Sherbourne CD: The MOS 36-item short-form health survey
(SF-36). I. Conceptual framework and item selection. Medical Care 1992,
30:473–483.
53. Ware JE Jr, Kosinski M, Keller SD: A 12-item short-form health survey:
construction of scales and preliminary tests of reliability and validity.
Medical Care 1996, 34:220–233.
54. Karasek R, Brisson C, Kawakami N, Houtman I, Bongers P, Amick B: The Job
Content Questionnaire (JCQ): an instrument for internationally
comparative assessments of psychosocial job characteristics. J Occup
Health Psychol 1998, 3:322–355.
55. Kuorinka I, Jonsson B, Kilbom A, Vinterberg H, Biering-Sørensen F,
Andersson G, Jørgensen K: Standardised Nordic questionnaires for the
analysis of musculoskeletal symptoms. Appl Ergon 1987, 18:233–237.

Roe et al. BMC Musculoskeletal Disorders 2013, 14:73
http://www.biomedcentral.com/1471-2474/14/73

Page 12 of 12

56. Rabin R, de Charro CF: EQ-5D: a measure of health status from the
EuroQol Group. Annals of Medicine 2001, 33:337–343.
57. Waddell G, Newton M, Henderson I, Somerville D, Main CJ: A FearAvoidance Beliefs Questionnaire (FABQ) and the role of fear-avoidance
beliefs in chronic low back pain and disability. Pain 1993, 52:157–168.
58. Terluin B, Rhenen WV, Schaufeli WB, Haan MD: The Four-Dimensional
Symptom Questionnaire (4DSQ): measuring distress and other mental
health problems in a working population. Work & Stress July/August/
September 2004, 18:187–207.
59. Von Korff M, Jensen MP, Karoly P: Assessing global pain severity by selfreport in clinical and health services research. Spine 2000, 25:3140–3151.
60. Kuijpers T, van der Windt DAWM, van der Heijden GJMG, Bouter LM:
Systematic review of prognostic cohort studies on shoulder disorders.
Pain 2004, 109:420–431.
61. Brox JI, Brevik JI, Ljunggren AE, Staff PH: Influence of anthropometric and
psychological variables pain and disability on isometric endurance of
shoulder abduction in patients with rotator tendinosis of the shoulder.
Scandinavian Journal of Rehabilitation Medicine 1996, 28:193–200.
62. Linton SJ: An overview of psychosocial and behavioral factors in neckand-shoulder pain. Scand J Rehabil Med 1995, 32:67–77.
63. Escorpizo R, Finger ME, Glassel A, Gradinger F, Luckenkemper M, Cieza A: A
systematic review of functioning in vocational rehabilitation using the
international classification of functioning, disability and health. J Occup
Rehabil 2011, 21:134–146.
64. van der Windt DA, Thomas E, Pope DP, de Winter AF, Macfarlane GJ, Bouter
LM, Silman AJ: Occupational risk factors for shoulder pain: a systematic
review. Occup Environ Med 2000, 57:433–442.
65. Dawson J, Rogers K, Fitzpatrick R, Carr A: The Oxford shoulder score
revisited. Arch Orthop Trauma Surg 2009, 129:119–123.
doi:10.1186/1471-2474-14-73
Cite this article as: Roe et al.: A systematic review of measures of
shoulder pain and functioning using the International classification of
functioning, disability and health (ICF). BMC Musculoskeletal Disorders
2013 14:73.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

