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Objective: To expand on a previous systematic review of
shoulder-specific outcome measures by investigating how
concepts of functioning were conceptualized and measured,
using International Classification of Functioning, Disability
and Health (ICF) constructs as a reference.
Methods: The material consisted of the linked content of 17
condition-specific measures. The distribution of the key concepts of functioning was assessed in relation to the 3 ICF
levels: body level (body functions and structures), personal
level (activities) and societal level (participation). Based on
this categorization, the concepts were further explored; body
functions as to whether they were informed by any contextual
information, and activities and participation as to whether
they measured a person’s capacity, capability or performance.
Results: Seven measures assessed all 3 levels of functioning,
8 measured 2 levels, and 2 measured a single level. The majority of the 15 measures including body functions assessed
a mix of decontextualized and contextualized functions. Of
the 13 measures of activities, 7 measured capabilities, 4 performance and 2 used both constructs. In comparison, among
the 11 measures of participation, 5 measured capabilities, 2
performance and 4 a mixture of these. No measure used the
capacity construct.
Conclusion: Shoulder-specific outcome measures differ in
their choice of measurement levels and measurement constructs. The inconsistent use of the capability and performance constructs to measure activities and participation,
raise important questions about the suitability of the measures for their intended use.
Key words: ICF; outcome assessment (healthcare); shoulder
pain; disability evaluation; World Health Organization; recovery of function; rehabilitation/cl [classification]; rehabilitation.
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INTRODUCTION
The point prevalence of shoulder pain in the general population
is between 7% and 27% in adults younger than 70 years (1).

Many cases of shoulder pain are long lasting; it has been shown
that only 20% of patients with a new episode are completely
resolved 6 months later (2). The associated disability is often
multi-dimensional, involving a range of movement-related
functions, daily activities and psychosocial functioning (3–5).
In rehabilitation, the primary outcome of treatment interventions is patient-reported disability. Within the field of
shoulder pain rehabilitation, for this purpose a number of
patient-reported measures and measures that contain a mix of
patient- and clinician-reported sections, are available (6, 7).
Thus far, there is no consensus on which aspects of functioning should be included in shoulder-specific outcome measures
(8–10). The lack of clarity surrounding both the concepts to
be included and measurement constructs makes it a challenge
to select measures that capture the most important aspects of
functioning in relation to the purpose and population.
With the approval of the International Classification of Functioning, Disability and Health (ICF) a universal framework and
standard language is now available for analysis of concepts and
constructs of measures (11). The bio-psycho-social perspective
of the ICF is reflected in its 3 components: body functions and
structures, activities, and participation. Whereas activities
reflect the individual level, participation reflects the societal
level of functioning.
When published, no formal distinction was made between
the constructs of activities and participation in the ICF’s classifications (11). Following this endorsement, efforts have been
made to empirically investigate the distinction between these 2
constructs (12, 13). By introducing capacity and performance
as qualifiers, the ICF acknowledges the importance of context
when measuring activities and participation. Capacity refers to
an individual’s maximal ability in a standardized environment,
while performance refers to what an individual actually does in
the natural environment. A third construct, capability to perform
a task in the daily environment, taking into account the physical
and social environment in which the activity can or cannot be
performed, has been suggested (14–16). The person environment interaction is the discriminating element between capacity,
capability, and performance (16). The use of, and relationships
between, these constructs, and the impact of the context on the
measurement of body functions, have been scarcely investigated.
In a previous systematic literature review, we described the
content of widely used measures for patients with shoulder pain
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University of California at Los
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1994

The Journal of Bone and Joint 1996
Surgery British/Archives
of Orthopedic and Trauma
Surgery
The Journal of Orthopaedic and 2006
Sports Physical Therapy
The Journal of bone and joint 1988
surgery. American volume
Journal of Clinical
2000
Epidemiology
The Official Journal of the
1991
Arthritis Health Professions
Association
The Journal of Bone and Joint 1997
Surgery
The American Academy of
1993
Orthopedic Surgeons
The Journal of bone and joint 1986
surgery
Congress of the European
1987
Society of Surgery of the
Shoulder and Elbow, Paris
Clinical Journal of Sport
2003
Medicine
The American Journal of
1998
Sports Medicine

Clinical Orthopaedics &
Related Research
American Journal of Industrial
Medicine
Journal of Bone & Joint
Surgery
Medical Care

Dissemination
Journal of Shoulder and Elbow
Surgery
Journal of Shoulder and Elbow
Surgery
Journal of Shoulder and Elbow
Surgery/ Journal of Bone &
Joint Surgery

*Adaptive measure with easy, middle or difficulty testlets, based on a single branching item.

Western Ontario Rotator Cuff Index 21
(26)
Western Ontario Shoulder Instability 8
Index (27)

5

46

31

Simple Shoulder Test (37)

SPADI

14

Shoulder Disability Questionnaire
(25)
Shoulder Pain and Disability Index
(23, 35)

15

SDQ-NL

31

Rowe Shoulder Score (33, 34)

Shoulder Rating Questionnaire (36)

Penn

5

Penn Shoulder Score (32)

FLEX-SF

QuickDASH

DASH

Constant

OSS

Citations, n Abbreviation
77
ASES Patient SelfEvaluation
ASES Physician
Assessment
3
Modified ASES

American Shoulder and Elbow
Surgeons Standardized Form for
Assessment of the Shoulder, patient
reported section (18)
Constant Murley Shoulder Score
124
(28)
51
Disabilities of the Arm, Shoulder
and Hand scale (24)
Disabilities of the Arm, Shoulder
7
and Hand scale (11 item) (29)
Flexilevel Scale of Shoulder
6
Function (30)
Oxford Shoulder Score (10, 31)
11

Measure
American Shoulder and Elbow
Surgeons Standardized Form for
Assessment of the Shoulder (19)

Table I. Characteristics of the condition-specific measures (n = 17)
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Summed score (0–2,100)

Summed score (0–2,100)
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Summed score (2–35)

Summed score (0–12)

Summed score (17–100)

Section scores Pain/
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Summed score (0–100)

Summed score (0–100)
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Summed score (0–48)
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by linking the content to the most precise ICF category (17).
The review showed that frequently used generic measures, such
as the Short Form 36 (SF-36), contain few additional concepts
to those included in the most wide-ranging condition-specific
measures. The present article aimed to expand our previous
review of the shoulder-specific measures by also investigating
their conceptual basis and measurement constructs, using the
ICF constructs as a reference. First, we assessed how the item
content of each measure was distributed on the 3 ICF levels
of functioning: the body level (body functions and structures),
the personal level (activities), and the societal level (participation). Secondly, we investigated how functions reflecting the
body, personal, and societal levels were conceptualized and
measured.
MATERIAL AND METHODS
Material
The material used in the present article was the assessment form of
the 17 frequently cited condition-specific measures. Of these, 16 were
identified in the previous literature review (17). In addition, a modified
version of the American Shoulder and Elbow Shoulder Score (Modified
ASES) was included (18). The Patient Self-Evaluation section of the
ASES has a separate summed score (19). For this reason, this section
and the Physician Assessment of the ASES were assessed separately.
An overview of the 17 condition-specific measures in relation to
the publication source and year, the number of citations, the type of
measure, the targeted population, the number of items, and the type
of score are displayed in Table I.
To investigate whether any recent changes in the use of conditionspecific measures have taken place, an updated search in Medline
on studies published between August 2012 and December 2014 was
conducted, using the same search strategy and inclusion and exclusion criteria as in the review (17). The updated search indicates less
frequent use of the Constant and the Shoulder Pain and Disability
Index (SPADI) and more frequent use of the American Shoulder and
Elbow Surgeons (ASES), Disabilities of the Arm, Shoulder, and Hand
Questionnaire (DASH) and its short version (QuickDASH). No new
measures were identified.
Content and conceptual analyses
In the previous review, the item content of the included measures was
linked to the ICF using the established rules (20, 21). For one of the
measures, the DASH, an already published linkage, was used (22).
For the present analyses, we preferred to link the DASH using the
same procedure as described in detail in the original article (17). The
results differed for 1 item (item 30). We linked the concepts “feeling
less capable, less confident or less useful” to the ICF category “b152
Emotional functions” instead of a personal factor (22).
The current paper expands our previous content analyses by first
investigating how the linked item content was distributed on the 3 ICF
levels of functioning: body (body functions and structures), personal
(activities), and societal level (participation). This classification of
content was based on the recommendations from Whiteneck & Dijkers
(12); ICF categories belonging to chapter d1-d6 (except the category
“d660 Assisting others”) were classified as activities, and those belonging to chapter d7–d9 were classified as participation (Table II). To
perform these classifications, we identified the key concept of every
item. For example, in the item, “How severe is your pain; pushing with
the involved arm?” (23), “pain” was recognized as the key concept.
Secondly, we investigated the constructs that were used to measure
body functions, activities and participation. To classify how body
functions were requested, we considered whether a concept of body
function was informed by any contextual information. Using the most
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Table II. Chapter structure of the activities and participation component
(d) of the International Classification of Functioning, Disability and
Health (ICF)
d1
d2
d3
d4
d5
d6
d7
d8
d9

Learning and applying knowledge
General tasks and demands
Communication
Mobility
Self-care
Domestic life
Interpersonal interactions and relationships
Major life areas
Community, social and civic life

frequent concept, “pain”, as an example, it can be requested without
any contextual information, e.g. “Please rate the severity of the following symptoms in the last week; arm shoulder or hand pain” (24),
or informed by contextual information, e.g. “My shoulder hurts when
I open or close a door” (25). In the first example pain was classified
as a decontextualized sensation and in the second as a contextualized
sensation.
The assessment of the activities and participation concepts was
based on the 3 constructs presented in the introduction to distinguish
activity: capacity, capability and performance (15, 16). To perform this
classification we first decided on whether the measurement construct
reflected what a person can do (capacity or capability) or does do
(performance). The further distinction between capacity and capability
was based on the context, a standardized environment, for example a
test situation (capacity) or a daily environment (capability). To give
some examples of the classification: the measurement construct of
the item “Please rate your ability to do the following activities in
the last week; wash your back?” (24), was classified as a capability,
whereas “How much difficulty do you have dressing or undressing”
(26), as performance.
The conceptual analyses within body functions, activities and
participation were conducted independently by 2 reviewers (YR and
SO). The agreement was 87% within body functions and 89% within
activities and participation. Cases of disagreement were resolved by
discussion between the 2 reviewers.

RESULTS
A total of 17 condition-specific measures were included in the
analyses (Table II). From these measures, 289 key concepts
were linked to the body level (body functions and structures),
personal level (activities) and societal level (participation)
of functioning. Within the body level, 126 concepts were
recognized, 132 within the personal level and 31 within the
societal level. Three concepts (related to medication) were
linked to environmental factors and 11 concepts were deemed
not covered by the ICF.
The distribution of the key concepts for each measure in
relation to the body, personal and societal levels of functioning
is shown in Fig. 1, and in more detail in Table III.
Seven measures contained key concepts reflecting all 3
of the body, personal and societal levels: the ASES (Patient
Self-Evaluation), DASH, QuickDASH, Penn Shoulder Score
(Penn), Shoulder Rating Questionnaire (SRQ), Simple Shoulder Test (SST) and Western Ontario Shoulder Instability Index
(WOSI). Concerning the ASES, the Patient Self Evaluation
section requested functions representing all levels, whereas the
Physician Assessment section requested only body functions
J Rehabil Med 48
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tion (the Constant, Rowe and
Walch Duplay) and 1 measure
35
concerned activities and par30
ticipation (the Modified ASES).
25
The last 2 measures reflected
20
concepts from a single level; the
15
Shoulder Disability Question10
naire (SDQ) covered the body
5
level, and the Flexilevel Scale
0
of Shoulder Function (FLEX-SF)
covered the personal level.
In the conceptual analyses,
we first investigated whether
the body level functions were
Fig. 1. Distribution of the concepts included in the condition-specific measures in relation to the body,
measured decontextually or
personal, and societal levels of functioning. For Abbreviations see Table I.
contextually (Fig. 2). Of the 15
measures covering body functions and structures, 11 requested a mix of decontextualized and
and structures. Eight measures reflected 2 levels of functioning,
contextualized information, 2 included contextualized informaof which 4 measures concerned body functions and activities
tion alone (the Shoulder Disability Questionnaire (SDQ-NL)
(the Oxford Shoulder Score (OSS), SPADI, University of
and the SST), and 2 included decontextualized information
California at Los Angeles shoulder rating scale (UCLA) and
alone (the Physician Assessment section of the ASES and the
WORC), 3 measures concerned body functions and participaBody level

Personal level

Societal level

Other

WOSI

WORC

Walch-Duplay

UCLA

SST

SRQ

SPADI

SDQ-NL

Rowe

Penn

OSS

FLEX-SF

QuickDASH

DASH

Constant

Modified ASES

ASES Physician
Assessment

ASES Patient SelfEvaluation

NO. IITEMS

40

Table III. Distribution of content in the condition-specific measures in relation to the International Classification of Functioning, Disability and Health
(ICF) levels and categories

ASES Patient Self-evaluation
ASES Physician Assessment
Modified ASES
Constant
DASH
QuickDASH
FLEX-SF
OSS
Penn
Rowe
SDQ-NL
SPADI
SRQ
SST
UCLA
Walch-Duplay
WORC
WOSI

4
1
1 1
1

34
2
1

4
3
1
1 1 14
5
4
1
1
1
1
1 3 2
1 4 2

1

2
5 8 5
1
1

11
1 1
1

4 1 1

1
1
1 1
1
3
1 1 1 1 3

Prod. And subst. For pers. Cons. (E110)
Not covered

Other

Family relationships (p760)
Intimate relationships (p770)
Remunerative employment (p850)
Non-remunerative employment (p855)
Recreation and leisure (p920)

Societal level

Writing (a170)
Lifting and carrying objects (a430)
Fine hand use (a440)
Hand and arm use (a445)
Using transportation (a470)
Driving (a475)
Washing oneself (a510)
Caring for body parts (a520)
Toileting (a530)
Dressing (a540)
Eating (a550)
Looking after one’s health (a570)
Acq. Of goods and services (a620)
Preparing meals (a630)
Doing housework (a640)
Caring for household objects (a650)

Personal

Sleep functions (b134)
Emotional functions (b152)
Sensation of pain (b280)
Mobility of joint functions (b710)
Stability of joint functions (b715)
Muscle power functions (b730)
Muscle endurance function (b740)
Sensations rel. To muscl. And mov. (B780)
Sensation related to the skin b840
Structure of shoulder region (s720)

Body level

1

2

1 1 1 1

1

1

2 4

1

1 1 1 1

1
1
1 1 1
1
1

1
1
3
1

1
1

2

1

5 2

3

1 3
41
1
1
1
1
5
26
1
1 1 1
1 1
7
3
2
2
1
3
1
1

1

1 1
1
1
1
1
1
1 1 1

1
2
5
1

2
1 1
1

2

1

1 2 1
1
1

1

3
2

1

1
2

1

1
3*

3

1
3
3

*Although work is mentioned in the section heading, sports and recreational activities are emphasized in the examples provided for each item. For
abbreviations see Table I.
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Walch-Duplay). The most frequently requested concept, pain,
was measured in 48 items, of these 14 were decontextualized
and 34 contextualized. When pain was decontextualized it
was requested in terms of severity or type of pain. Pain as
a contextualized experience was measured in 3 ways: pain
in relation to a defined activity, pain interference with daily
activities, or pain as a cause of activity limitations. Two other
concepts, sleep and emotional functions, were included in 8
and 9 items, respectively. They were in all cases contextualized,
referring to the affected body part, most often the shoulder.
Emotional functions were requested in 4 measures, the DASH,
SDQ-NL, WORC and WOSI. The concepts that were classified
ASES Patient Self-Evaluation
ASES Physician Assessment
Constant
DASH
QuickDASH
OSS
Penn
Rowe
SDQ-NL
SPADI
SRQ
SST
UCLA
Walch-Duplay
WORC
WOSI

as emotional functions in these measures were frustration, bad
temper, concern and depression (24–27).
No measure utilizes the capacity construct to measure
activities or participation. Of the 13 measures that contained
activities (Fig. 3), 7 measured capabilities (the ASES Patient
Self-Evaluation, Modified ASES, DASH, QuickDASH, Penn,
SST and UCLA), 4 measured performance (the FLEX-SF,
SPADI, WORC and WOSI) and the last 2 (the OSS and SRQ)
use both constructs, with the OSS mainly using capability and
the SRQ mainly using performance. Of the 11 measures that
included participation concepts (Fig. 4), 5 measured capabilities (the ASES Patient Self-Evaluation, Modified ASES, Penn,
Rowe and SST), 2 measured
performance (the Constant and
Rowe) and 4 measured a mix of
capability and performance (the
DASH, QuickDASH, SRQ and
WOSI).
Contextualised
Decontextualised

0

5

10

15

20

25

30

35

No. items

Fig. 2. Distribution of contextualized and decontextualized body level concepts. For abbreviations see Table I.

ASES Patient Self-Evaluation
Modified ASES
DASH
QuickDASH
FLEX-SF
OSS
Penn
SPADI
SRQ
SST
UCLA
WORC
WOSI

Capability
Performance
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15

20

25

30

35
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Fig. 3. Distribution of capability and performance constructs at personal level of functioning. For
abbreviations see Table I.

ASES Patient Self-Evaluation
Modified ASES
Constant
DASH
QuickDASH
Penn
Rowe
SRQ
SST
Walch-Duplay
WOSI

Capability
Performance

0

1

2

3

4

5
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6

7

No. items

Fig. 4. Distribution of capability and performance constructs at societal level of functioning. For abbreviations
see Table I.

DISCUSSION
Using the ICF constructs as a
reference, the content and measurement constructs in 17 widely
used shoulder-specific measures
were thoroughly analysed. The
results showed considerable
differences with regard to the
levels and domains of functioning included, and how the item
content was conceptualized and
measured.
The content of 7 measures, the
ASES (Patient Self-Evaluation),
DASH, QuickDASH, Penn,
SRQ, SST and WOSI covered
all 3 levels of functioning (body,
personal and societal) (Fig. 1 and
Table III). All of these measures
made use of a single summed
score, which is intended to represent the impact of shoulder pain
on functioning. A fundamental
requirement for summed rating
scales is the unidimensionality of
the measured construct (40). The
dimensionalities of 2 of the multilevel measures, the DASH and
QuickDASH, were investigated
using both classical test theory
and item response theory (Rasch)
(24, 41, 42). For the DASH,
neither the unidimensionality,
nor the key domains identified
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by the developers were confirmed (24, 41). Due to these findings, the scoring method and future development of the DASH
and QuickDASH have been debated (43). We assume that the
2 DASH measures are not the only multilevel measures with
unidimensionality problems. This illustrates the challenges of
designing measures that cover different levels of functioning
of relevance for the patient, and at the same time have sound
psychometric properties (24, 44). The increased use of item
response theory may encourage the development of measures
that cover a single, underlying trait (40, 45).
Another important issue in disability measurement is the
framing of questions; specifically the effect of the context
implied by the questions. Among the 15 measures that included body level functions, the most common approach
was to request a mix of decontextualized and contextualized
information (Fig. 2). Pain was requested in 15 of 17 measures
(Table III). In line with recommendations for assessment of
pain (46), we found that many of the measures requested both
the severity/type of pain, and how pain interferes with daily
activities. Pain interference, however, was contextualized
differently. This can be illustrated with 2 DASH items. The
framing of the question: “To what extent has your arm, shoulder
or hand problem interfered with your normal social activities
with family, friends, neighbours or groups?” (24), points to a
biopsychosocial understanding of pain that incorporates a dynamic interaction between physical, psychological, and social
factors. In comparison, the question “Were you limited in your
work or other regular daily activities as a result of your arm,
shoulder or hand problem?” (24), indicates a causal relationship between pain and activity limitations. Such a relationship
was assumed in many measures, making use of such terms as
“because of” and “due to”.
In the taxonomy of the Association for the Study of Pain
(IASP), pain is defined as “an unpleasant sensory and emotional
experience associated with actual or potential tissue damage, or described in terms of such damage (47). Altogether 4
measures, the SDQ-NL, DASH, WORC and WOSI, requested
emotional experiences. The emotional experiences were in all
cases contextualized, such as in the WORC item, “How much
frustration do you feel because of your shoulder?” (26). There
is evidence to suggest that psychological factors, such as worrying and lack of vitality, are associated with persistent pain
(5, 48). There is also emerging evidence about the effectiveness of treatment interventions that are based on screening of
risk factors (49, 50). These findings suggest that emotional
distress should be implemented in the baseline assessment of
patients, rather than in outcome evaluations. For this purpose
validated screening instruments, such as the Orebro Screening
Questionnaire, is available (51).
The ICF supports the use of 2 qualifiers, capacity and performance, to measure activities and participation (11). Introduction of an opportunity qualifier, e.g. the ability of an individual
to perform a task in the daily environment, taking into account
the physical environment (capability), has been suggested
(14–16). None of the measures included concepts reflecting
the capacity construct. Among the 13 measures that included
J Rehabil Med 48

personal level concepts (activities), 7 made use of the capability
construct and 4 used performance, whereas only 2 made use of
both constructs (Fig. 3). In comparison, 4 of 11 measures used
a mix of constructs to measure the societal level (Fig. 4), 5 used
the capability construct and 2 the performance construct. Thus,
the conceptual distinctions exposed by disability experts are
not fully reflected in the shoulder-specific measures (52, 53).
As an example, the developers of the DASH aimed to capture
“difficulty doing activities in any domain of life (..) due to a
health or physical problem” (24). The term “doing” reflects
the performance construct (16); however, the majority of the
DASH concepts were conceptualized as capabilities referring
to what the person “can do” in the context of daily activities.
The implicit assumption is often that a person’s capacity or
capability reflects his/her upper limits of performance. However,
little is known about the relationship between a person’s capacity, capability, and performance or about change in functioning
over time in patients with shoulder pain disorders. Capacity or
capability may be favoured as an outcome when the objective
is to detect the early clinically important change in disability.
Over short time periods, interventions may improve capacity and
capability, but such improvements may not have had sufficient
time to be integrated into performance (15). Williams presents
a strong argument for considering the social importance of
activities in understanding differences between capacities and
performance (52). Performance depends on more than just capacities and functional capabilities, such as personal factors and
policies that are beyond the scope of the healthcare (14, 15). In
the recently updated guide to physical therapy practice from the
American Physiotherapy Association (APTA) (54), it is recommended to take into consideration the differences between the
highest level of functioning of which the individual is capable
and the highest level of functioning that is likely to be habitual
for that individual. However, the implications for assessment
of functioning are not discussed further.
The considerable variations we found in the distribution of
the content in the condition-specific measures indicate disparate
views on not only what to measure, but also how to measure
the included concepts. Previous reviews have provided useful
information about the psychometric properties of shoulderspecific measure (3, 55–58). However, the selection of a measure
depends on many factors including the research questions or
clinical purpose, the type of intervention and the instrument’s
content and measurement constructs. Our findings may help
professionals to select a measure that best capture the study or
clinical purpose and the outcome parameters. For example, if
considering use of the DASH or QuickDASH, professionals
should acknowledge that both reflects a biopsychosocial understanding of functioning, request a mix of contextualized and
decontextualized information on body functions, and measure
both capabilities and performance. The QuickDASH is almost
as wide-ranging as the DASH, although each of its included
concepts is measured by only a single item. However, in both
research and in clinical practice there is a need for ways to document more specific outcomes in more depth. If detailed information about pain in interaction with daily activities is of concern,
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the SDQ-NL and the SPADI would be appropriate alternatives.
When mobility performance functions of the arm are important
outcomes, the FLEX-SF may be the preferred measure.
This article has some limitations concerning the conceptual
analyses of the measurement constructs. To date, there are
no established guidelines to guide conceptual analysis of the
measurement constructs. A third independent researcher was
not consulted for the concepts that were classified differently
by the 2 authors. We suggest that our analyses can be a way to
start developing more standardized procedures for conceptual
analyses based on the ICF constructs.
In conclusion, the ICF-based analyses showed a variation
in the number of, and the levels of, functioning that were included in the measures. Of the body level functions, pain was
measured both decontextualized and contextualized, whereas
sleep and emotional functions always were measured contextualized. Activities and participation was measured either
as a capability or performance. The use of these constructs
seemed to be inconsistent within and between the measures.
These differences in distribution of content and measurement
constructs should be considered in the selection of measures.

REFERENCES
1. Luime JJ, Koes BW, Hendriksen IJ, Burdorf A, Verhagen AP,
Miedema HS, et al. Prevalence and incidence of shoulder pain in
the general population; a systematic review. Scand J Rheumatol
2004; 33: 73–81.
2. Croft P, Pope D, Silman A. The clinical course of shoulder pain:
prospective cohort study in primary care. Primary Care Rheumatology Society Shoulder Study Group. BMJ 1996; 313: 601–602.
3. Beaton D, Richards RR. Assessing the reliability and responsiveness of 5 shoulder questionnaires. J Shoulder Elbow Surg 1998;
7: 565–572.
4. Largacha M, Parsons IMt, 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.
5. Linton SJ. An overview of psychosocial and behavioral factors
in neck-and-shoulder pain. Scand J Rehab Med 1995; 32: 67–77.
6. Michener LA. Patient- and clinician-rated outcome measures for
clinical decision making in rehabilitation. J Sport Rehabil 2011;
20: 37–45.
7. Michener LA, Snyder AR. Evaluation of health-related quality of
life in patients with shoulder pain: are we doing the best we can?
Clin Sports Med 2008; 27: 491–505.
8. 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.
9. Davis AM, Beaton DE, Hudak P, Amadio P, Bombardier C, Cole
D, et al. Measuring disability of the upper extremity: a rationale
supporting the use of a regional outcome measure. J Hand Ther
1999; 12: 269–274.
10. Dawson J, Rogers K, Fitzpatrick R, Carr A. The Oxford shoulder
score revisited. Arch Orthopaed Trauma Surg 2009; 129: 119–123.
11. World Health Organization. International Classification of Functioning, Disability and Health (ICF). Geneva: WHO; 2001.
12. Whiteneck G, Dijkers MP. Difficult to measure constructs: conceptual and methodological issues concerning participation and
environmental factors. Arch Phys Med Rehabil 2009; 90: S22–S35.

331

13. Jette AM, Haley SM, Kooyoomjian JT. Are the ICF Activity
and Participation dimensions distinct? J Rehabil Med 2003; 35:
145–149.
14. Nordenfelt L. Action theory, disability and ICF. Disabil Rehabil
2003; 25: 1075–1079.
15. Nordenfelt L. On health, ability and activity: comments on some
basic notions in the ICF. Disabil Rehabil 2006; 28: 1461–1465.
16. Holsbeeke L, Ketelaar M, Schoemaker MM, Gorter JW. Capacity,
capability, and performance: different constructs or three of a kind?
Arch Phys Med Rehabil 2009; 90: 849–855.
17. Roe Y, Soberg HL, Bautz-Holter E, Ostensjo S. A systematic
review of measures of shoulder pain and functioning using the
International Classification of Functioning, Disability and Health
(ICF). BMC Musculoskelet Disord 2013; 14: 73.
18. Beaton DE, Richards RR. Measuring function of the shoulder. A
cross-sectional comparison of five questionnaires. J Bone Joint
Surg Am 1996; 78: 882–890.
19. Richards RR, An K-N, Bigliani LU, Friedman RJ, Gartsman GM,
Gristina AG, et al. A standardized method for the assessment of
shoulder function. J Shoulder Elbow Surg 1994; 3: 347–352.
20. Cieza A, Brockow T, Ewert T, Amman E, Kollerits B, Chatterji
S, et al. Linking health-status measurements to the international
classification of functioning, disability and health. J Rehabil Med
2002; 34: 205–210.
21. 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.
22. 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.
23. Roach KE, Budiman-Mak E, Songsiridej N, Lertratanakul Y.
Development of a shoulder pain and disability index. Arthrit Care
Res 1991; 4: 143–149.
24. 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). Am J Industr Med 1996; 29: 602–608.
25. van der Heijden GJ, Leffers P, Bouter LM. Shoulder disability
questionnaire design and responsiveness of a functional status
measure. J Clin Epidemiol 2000; 53: 29–38.
26. 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. Clin J
Sport Med 2003; 13: 84–92.
27. 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). Am J Sports Med 1998; 26: 764–772.
28. Constant CR, Murley AH. A clinical method of functional assessment of the shoulder. Clin Orthop 1987: 160–164.
29. Beaton DE, Wright JG, Katz JN, Upper Extremity Collaborative
G. Development of the QuickDASH: comparison of three itemreduction approaches. J Bone Joint Surg Am 2005; 87: 1038–1046.
30. Cook KF, Roddey TS, Gartsman GM, Olson SL. Development
and psychometric evaluation of the Flexilevel Scale of Shoulder
Function. MedCare 2003; 41: 823–835.
31. Dawson J, Fitzpatrick R, Carr A. Questionnaire on the perceptions
of patients about shoulder surgery. J Bone Joint Surg Br 1996;
78: 593–600.
32. Leggin BG, Michener LA, Shaffer MA, Brenneman SK, Iannotti JP,
Williams GR, Jr. The Penn shoulder score: reliability and validity.
J Orthopaed Sports Phys Ther 2006; 36: 138–151.
33. Rowe CR, Patel D, Southmayd WW. The Bankart procedure: a
long-term end-result study. J Bone Joint Surg Am 1978; 60: 1–16.
34. Rowe CR. The shoulder. New York: Churchill Livingstone; 1988.
35. Williams JW, Jr, Holleman DR, Jr, Simel DL. Measuring shoulder
function with the Shoulder Pain and Disability Index. J Rheumatol
J Rehabil Med 48

332

Y. Roe and S. Østensjø

1995; 22: 727–732.
36. L’Insalata JC, Warren RF, Cohen SB, Altchek DW, Peterson MG.
A self-administered questionnaire for assessment of symptoms and
function of the shoulder. J Bone Joint Surg Am 1997; 79: 738–748.
37. Lippitt SB, Harryman DTII. A practical tool for evaluation of
function: the simple shoulder test. In: Matsen FI, Fu F, Hawkins
R, editors. The shoulder: a balance of mobility and stability. Rosemont, Illinois: The American Academy of Orthopedic Surgeons;
1993, p. 501–518.
38. Ellman H, Hanker G, Bayer M. Repair of the rotator cuff. Endresult study of factors influencing reconstruction. J Bone Joint
Surg Am 1986; 68: 1136–1144.
39. Walch G. Directions for the use of the quotation of anterior instabilities of the shoulder. First Open Congress of the European Society of Surgery of the Shoulder and Elbow. Paris: 1987: p. 51–55.
40. Streiner DL, Norman GR. Health measurement scales. A practical
guide to their development and use. Oxford: Oxford University
Press; 2008.
41. Franchignoni F, Giordano A, Sartorio F, Vercelli S, Pascariello
B, Ferriero G. Suggestions for refinement of the Disabilities of
the Arm, Shoulder and Hand Outcome Measure (DASH): a factor analysis and Rasch validation study. Arch Phys Med Rehabil
2010; 91: 1370–1377.
42. Franchignoni F, Ferriero G, Giordano A, Sartorio F, Vercelli S,
Brigatti E. Psychometric properties of QuickDASH – a classical test theory and Rasch analysis study. Manual Ther 2011; 16:
177–182.
43. Lehman LA, Woodbury M, Velozo CA. Examination of the factor structure of the Disabilities of the Arm, Shoulder, and Hand
questionnaire. Am J Occup Ther 2011; 65: 169–178.
44. Roe Y, Bautz-Holter E, Juel NG, Soberg HL. Identification of
relevant International Classification of Functioning, Disability and
Health categories in patients with shoulder pain: a cross-sectional
study. J Rehabil Med 2013; 45: 662–669.
45. Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW, Knol
DL, et al. The COSMIN checklist for assessing the methodological quality of studies on measurement properties of health status
measurement instruments: an international Delphi study. Qual Life
Res 2010; 19: 539–549.
46. Von Korff M, Jensen MP, Karoly P. Assessing global pain severity by self-report in clinical and health services research. Spine
2000; 25: 3140–3151.
47. IASP. Taxonomy on pain from the International Association for
the Study of Pain (IASP). [Cited 2015 Nov 15.] Available from:

J Rehabil Med 48

http://www.iasp-pain.org/Taxonomy#Pain.
48. Bot SDM, van der Waal JM, Terwee CB, van der Windt DAWM,
Scholten RJPM, Bouter LM, et al. Predictors of outcome in neck
and shoulder symptoms: a cohort study in general practice. Spine
2005; 30: E459–E470.
49. Hill JC, Whitehurst DGT, Lewis M, Bryan S, Dunn KM, Foster NE,
et al. Comparison of stratified primary care management for low
back pain with current best practice (STarT Back): a randomised
controlled trial. Lancet 2011; 378: 1560–1571.
50. Turk DC. The potential of treatment matching for subgroups of
patients with chronic pain: lumping versus splitting. Clin J Pain
2005; 21: 44–55; discussion 69–72.
51. Linton SJ, Hallden K. Can we screen for problematic back pain?
A screening questionnaire for predicting outcome in acute and
subacute back pain. Clin J Pain 1998; 14: 209–215.
52. Williams GH. Disablement and the social context of daily activity.
Disabil Rehabil 1987; 9: 97–102.
53. Young NL, Williams JI, Yoshida KK, Bombardier C, Wright JG. The
context of measuring disability: does it matter whether capability or
performance is measured? J Clin Epidemiol 1996; 49: 1097–1101.
54. Alexandria V, American Physical Therapy Association (APTA).
Guide to physical therapist practice 3.0. 2014 [cited 2015 Nov 15];
Available from: http://guidetoptpractice.apta.org/.
55. 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–S188.
56. 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.
57. 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.
58. Schmidt S, Ferrer M, González M, González N, Valderas JM,
Alonso J, et al. Evaluation of shoulder-specific patient-reported
outcome measures: a systematic and standardized comparison of
available evidence. J Shoulder Elbow Surg 2014; 23: 434–444.

