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Abstract: The objective of this review was to compile validated functional shoulder assessment tools
and analyse the methodological quality of their validations. Secondarily, we aimed to provide a
comparison of the tools, including parameter descriptions, indications/applications, languages and
operating instructions, to choose the most suitable for future clinical and research approaches. A
systematic review (PRISMA) was conducted using: PubMed, WoS Scopus, CINHAL, Dialnet and
reference lists until 2020. The main criteria for inclusion were that papers were original studies of vali-
dated tools or validation studies. Pre-established tables showed tools, validations, items/components,
etc. The QUADAS-2 and COSMIN-RB were used to assess the methodological quality of validations.
Ultimately, 85 studies were selected, 32 tools and 111 validations. Risk of bias scored lower than
applicability, and patient selection got the best scores (QUADAS-2). Internal consistency had the
highest quality and PROMs development the lowest (COSMIN-RB). Responsiveness was the most
analysed metric property. Modified UCLA and SST obtained the highest quality in shoulder insta-
bility surgery, and SPADI in pain. The most approached topic was activities of daily living (81%).
We compiled 32 validated functional shoulder assessment tools, and conducted an analysis of the
methodological quality of 111 validations associated with them. Modified UCLA and SST showed
the highest methodological quality in instability surgery and SPADI in pain.

Keywords: shoulder; outcome measure; assessment scale; psychometrics properties; methodological
quality; systematic review

1. Introduction

Shoulders are essential to human beings’ functionality. Their specific biomechanics
make shoulders the most mobile joint complex in the body, providing upper limbs with
mobility in the three axes of space [1].

Frequent shoulder dysfunctions are the third cause of musculoskeletal consultations
in primary health care [2]. In fact, arthritis [3], rotator cuff (RC) injuries [4], shoulder
instabilities [5] and fractures [6,7] constitute a large part of traumatology dysfunctions. Ap-
proximately 1% of the adult population in developed countries visit their doctor annually
for shoulder pain [8]. For example, the incidence in the United Kingdom is 9.5 per 1000 in-
habitants [9] and the annual prevalence in Spain is 70 to 200 cases per 1000 residents [10].

Currently, functional shoulder assessment methods are necessary to identify structural
and/or biomechanical changes, and to link them to patients” functional limitations and
disabilities [11]. Furthermore, their use has increased in recent years [12], as they enable
therapists and patients to work more objectively, standardise professional terms and
develop and apply protocol treatments. All of this favours comparative analysis among the
results obtained by the different interventions [13] and justifies the development of many

Diagnostics 2021, 11, 845. https:/ /doi.

org/10.3390/ diagnostics11050845 https://www.mdpi.com/journal /diagnostics


https://www.mdpi.com/journal/diagnostics
https://www.mdpi.com
https://orcid.org/0000-0003-4573-5185
https://orcid.org/0000-0003-1046-1321
https://orcid.org/0000-0003-4592-0882
https://doi.org/10.3390/diagnostics11050845
https://doi.org/10.3390/diagnostics11050845
https://doi.org/10.3390/diagnostics11050845
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/diagnostics11050845
https://www.mdpi.com/journal/diagnostics
https://www.mdpi.com/article/10.3390/diagnostics11050845?type=check_update&version=3

Diagnostics 2021, 11, 845

2 of 62

functional shoulder assessment tools, with varying degrees of methodological quality and
efficacy in the clinical setting.

However, the wide range of possibilities and the difficult access to outcome measures
mean that the selection of the most appropriate way to assess shoulder function and dis-
ability could be a difficult task [11]. The content of each of them should be adapted to
shoulder pathologies, symptoms, user characteristics and cultural, population and occupa-
tional contexts [11]. In addition, clinicians should also consider the quality methodological
criteria, based on their validation studies and practical characteristics (e.g., duration and
administration method), before making a decision [14].

Thus, because of the important role shoulders play in human beings” functionality,
the high incidence of shoulder dysfunctions, the importance of functional evaluation as
well as the large number of tools and the difficulty in accessing them, the purpose of this
systematic review was to compile the validated functional assessment tools and analyse
the methodological quality of the validations associated with them. A second aim was
to provide an operational comparison of the tools by means of parameter descriptions,
indications, applications, languages and tool instructions for use, in order to choose the
most suitable for future clinical and research approaches.

2. Materials and Methods

The method employed in this systematic review is based on the PRISMA state-
ment [15]. The protocol was registered in the PROSPERO database (CRD42020218616).

2.1. Data Sources and Search Strategy

An electronic search of PubMed, Web of Science (WoS), Scopus, Cumulative Index to
Nursing and Allied Health Literature (CINAHL) and Dialnet (accessed on 11 January 2021)
was conducted from inception through 2020, inclusive. The reference lists in this review
and in each selected study were also considered to find other related articles. All papers
that met the inclusion criteria were accepted.

Most the search terms used in this study came from Mesh (Medical Subject Headings).
Other terms of interest were included due to their frequent use. The terms applied and the
full list of search strategies are reported in Table 1.

Table 1. Terms and search strategies.

Terms Identifier
Scale OR scor* OR questionnaire OR test OR index OR assess* OR examination OR measure OR 1
evaluation OR rating
Shoulder 2
Simplified strategy/
Database Search strategy Filters employed
PubMed shoulder AND (scale OR scor* OR questionnaire OR test OR index OR assess* 1 AND?2
OR examination OR measure OR evaluation OR rating) In humans
. shoulder AND (scale OR scor* OR questionnaire OR test OR index OR assess*
Web of Science OR examination OR measure OR evaluation OR rating) 1AND2
Scopus shoulder AND (scale OR scor* OR questionnaire OR test OR index OR assess* 1 AND 2
p OR examination OR measure OR evaluation OR rating)
shoulder AND (scale OR scor* OR questionnaire OR test OR index OR assess*
CINAHL OR examination OR measure OR evaluation OR rating) 1 AND2
* 7 ;- i *
Dialnet shoulder AND (scale OR scor* OR questionnaire OR test OR index OR assess 1 AND 2

OR examination OR measure OR evaluation OR rating)

Note: MESH terms are in italics. All databases were filtered by language. Papers written in English, Spanish and French were included.
Abbreviations: scor*: score, scoring; assess*: assess, assessment.
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2.2. Study Selection

The included papers met the following inclusion criteria: original studies of validated
functional shoulder assessment tools or validation studies (original or subsequently) associ-
ated with the identified scales, including physical tools or not; for human beings; validation
studies in English, Spanish or French (outcome measures were included in any language).

The reviewers, RA and DT, separately screened titles and abstracts of the search
results to check if the studies met the pre-established inclusion criteria. GC solved the
disagreements. The full texts of the studies that met the criteria were acquired and the
causes for any exclusion at this stage were documented.

2.3. Data Extraction

Data extraction was carried out by one reviewer (RA) and verified by a second
reviewer (CR). Discrepancies between reviewers were resolved by a third reviewer (GC),
who assessed the information independently.

A pre-designed table details data regarding the shoulder assessment tools: authors,
years, original validation studies and subsequent validation studies, indications/applications,
countries of origin, languages, descriptions and instructions for use, observations (e.g.,
recommendations, location of the physical scale) and bibliographic references of interest.
Another table shows the study population of the validations. In addition, a pre-designed
comparative table includes data regarding the contents of items and components of each
tool. The content percentages are represented in a complementary bar chart.

The quality assessment was evaluated with two standardised tables.

2.4. Assessment of Methodological Quality

Two assessment scales were used to evaluate the methodological quality of the valida-
tions included: the Quality Assessment of Diagnostic Accuracy Studies (QUADAS-2) [16]
and the COnsensus-based Standards for the selection of health Measurement Instruments
Risk of Bias checklist (COSMIN RB) [17].

QUADAS-2 is an evaluation scale for the diagnostic criteria of validation studies. It
was employed to assess risk of bias and applicability. The seven items of this tool helped
identify a “low”, “high” or “unclear” risk of bias in each domain, or concerns regarding
applicability. QUADAS-2 is recommended by the Agency for Healthcare Research and
Quality, the Cochrane Collaboration and the UK National Institute for Health and Clinical
Excellence for use in systematic reviews regarding diagnostics [16].

COSMIN RB [17] was used as a tool to assess the adequacy and validity of the
identified outcome measures [18]. This checklist consists of ten boxes, which correspond
to ten metric properties, each of which contains items concerning aspects of design and
statistical method. Each assessment was classified in a range of four levels: “very good”,
“adequate”, “doubtful” and “inadequate” [17]. COSMIN RB does not take into account
the metric properties that have not been applied in papers; that is, it does not evaluate the
absence of metric properties negatively.

3. Results
3.1. Search Results

A total of 184,043 records were identified both on electronic databases and through
manual search (reference lists). Following the removal of duplicates, 93,159 studies were
screened by title, abstract and full text, rejecting them based on not being original studies of
the validated functional shoulder assessment scales or not being validation studies (whether
original or subsequent) associated with these outcome measures; not being for humans;
and not being published in English, French or Spanish. After the screening, 85 studies
were selected: 32 validated functional shoulder assessment scales and 73 validation studies
including 111 validations associated with them. We would like to note that some validation
studies validated more than one tool, and some original studies were not validation papers.
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Figure 1 presents the flow diagram of the study selection process based on the PRISMA
protocol [15].
. g Records identified through database search Additional records identified
‘S (n=184,043) through other sources (reference
52 lists)
g PubMed: 40,287 Dialnet: 6907 CINAHL: 20,878
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Figure 1. PRISMA flow diagram. Note: Some validations studies validated more than one assessment tool, and a few

original studies were not validation papers.

3.2. Characteristics of the Included Assessment Tools

Table 2 shows a summary of the descriptive data from the selected shoulder outcome
measures: authors, years, original validation studies, other subsequent validation studies,
indications or applications, countries of origin and languages, descriptions and instructions
for use and observations (e.g., recommendations, location of physical scales).
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Table 2. Characteristics of the included assessment tools.

Original o g .. ey . Observations
P Other Subsequent Indications/ Country of Origin Description and Operating .
Tools. Author, Years. Vgltlu;it;gn Validation Studies Applications Languages Instructions I(,Iﬁ;cs(i)clglrnsir;'ii:t;?:‘;
It consists of 2 sections: a
patient self-evaluation and a
clinician assessment. The
patient self-evaluation form is
divided into 2 parts: pain and
BCegz)ineita?LIZ%)%gzg[[zzzl]], . - United States instability, anrc)i acti\gties of
1. AMERICAN Michener et al., 2002 [23] Sh"“ltdfrlmﬁta‘ﬂlty (251, English [19], daily living (ADL). The 5 I
SHOULDER AND 3 ’ otal shoulder German [35], P : eaton et al. made
ELBOW SURGEONS Beaton et al Kgrkrll eteétﬂz'i’l 2%%91£2é]é] arthroplasty [26], rotator cuff Italian [36], chrur??r; as?%s sm;lnt Ir)logtlo.n a modification to ADL;
STANDARDIZED 996 [30? s Sciasfi’a etal, 2017 [26] (RC) tears [27], LHBT Arabic [37], cons fS SO - COR(I;I‘\’A ents: 2 items were eliminated
SHOULDER ’ Dabiia et al.. 2019 [27] ’ tenotomy [32], proximal Turkish [38], range of motion ( : ), S1gNs, and 5 were added.
ASSESSMENT FORM abija et al., , humerus fracture [33], Dutch [39], and strength and 1r'15tab1.hty. The physical scale can
(ASES) \g(’ti.ou et 11~'22002109 28], scapular dyskinesia and Finnish [40], The shoulder score is derived be found in [19].
(Richards et al., 1994) [19] otlin et ‘i’l g [29], shoulder pain [34]. Portuguese [41], by the following formula: (10
s o Ve
M : score) x 5) + (5/3 x
cumulative ADL score).
The maximum score
(100 points) indicates optimal
state of the shoulder.
Cook et al., 2002 [22], It consists of 13 items divided
Ang.st et al., 2008 [46], United States mt0.4 components: pain .
Razmjou et al., 2008 [47], Shoulder arthroplasty [46], English [44] (15 points), ADL (20 points), CMS is one of the most
2. CONSTANT-MURLEY Rocourt et al., 2008 [48], RC disease [47], shoulder Ch%’l ese [5%]' ROM (40 points), and commonly used
: Conboy et al., Oh et al., 2009 [24], instability [25], clavicle T strength (25 points). international shoulder
SCORE (CMS) French [54], . -
1996 [45]. Kemp et al., 2012 [25] fractures [49], humeral shaft i The maximum score scoring scales [53].
(Constant et al., 1987) [44] 5 i rz h , fact =07 b ol Portuguese-Brazilian [55], 1 ¢ ndi imal The phyeical scale can
an et al., 2016 [49], ractures [50], subacromia Italian [56], (100 points) indicates optima phy :
Mahab}er etal., 2016 [50], pain [52]. Arabic [57]. state of the shoulder. be found in [44].
Sc1asc1a. etal., 2017 [26], Self-administered section and
James-Belin et al., 2018 [51]. clinician assessment section.
It is composed of 16 questions
in relation with shoulder
functionality. Items scored by
ticking a “yes”, “no”, or “not
3. DUTCH SHOULDER . s o
DISABILITY Van d Van der Heijden et al Netherlands aP%hCablet SOX lf'tl)tem ’fl Oei
QUESTIONNAIRE van der J " Shoulder disorders [59,60], Enclish I5 Or does not describe pallent. — The physical scale can
(DUTCH-SDQ) Windt et al., 2000 [60], shoulder pain [61,62]. nglish [59], Items ticked “yes” are be found in [59].
(Van der Heijden et al., 1998 [59]. Paul et al., 2004 [61]. Spanish [62]. summed and normalized to
1996) [58 100.
) 58] The maximum score

(100 points) indicates the
highest degree of disability.
Self-administered.
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Table 2. Cont.
Original c . . . L. . Observations
P Other Subsequent Indications/ Country of Origin Description and Operating .
Tools. Author, Years. Vgltlu;it;gn Validation Studies Applications Languages Instructions I(,Iﬁ;cs(i)clglmse::ii;t;’g;
It includes 3 tests that target
low, medium, and high
Shoulder disorders [64], shoulder flanc’;ion.. Each levekl1
frozen shoulder is composed o 15 items. Eac
4. FLEXILEVEL SCALE syndrome [65], shoulder ) item is valued from 0 to 5. e ohveical scal
OF SHOULDER Cook et al., fightness [66], adhesive United States The patient performs 1 of The physical scale can
FUNCTION (FLEX-SF) 2003 [63]. capsulitis [67], subacromial English [63]. these 3 levels of difficulty be found in [63].
(Cook et al., 2003) [63] impingement sl ndrome [68] based on their lesion.
RC tear}s] [69] ! The maximum score
’ (60 points) indicates optimal
state of the shoulder.
Self-administered.
It is composed of 4 domains: .
pain (20 points), ADL CO]?ICI) nl}?slél :ellfe-ltr‘led (Z)rt
s t(rzeilgofﬁrzgsz)’piionl\é)ar;i d assessIr)nents by pftient,
5. FUDAN UNIVERSITY Ge et al Shoulder disorde_rs [70], China satisfaction of the patizent and i?f:lacllr;r? ;Z:;sts;fefgr
SHOULDER SCORE 2013 [70]. arthroscopl.c repair of the English [70]. chmc1an. (21 points). Section 4 is designed for
(Ge et al., 2013) [70] supraspinatus [71]. The maximum score both patient and
(1.00 p1>01nts) 1?dﬁcat}els t}llg clinician assessments.
optimal state of the shoulder.  The physical scale can
Self-administered section and be found in [70].
clinician assessment section.
It is composed of 11 items
divided into 2 categories:
pain (1 item; 50 points) and
ADL (10 items; 50 points).
6. FUNCTIONAL Each item has a possible score
SHOULDER SCORE (FSS) Tossifidis et al., RC disorders [72] United Kingdom from 0 to 10 points. The physical scale can
(IOSSiﬁdiS et al., 2015) [72] 2015 [72] ' Enghsh [72] The maximum score be found in [72]
(100 points) indicates the

optimal state of the shoulder.
e.g.,: Total score = (pain score

x 5) + (ADL Score/2).
Self-administered.
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Table 2. Cont.

Original c . . . L. . Observations
P Other Subsequent Indications/ Country of Origin Description and Operating .
Tools. Author, Years. Vgltlu;it;gn Validation Studies Applications Languages Instructions I(,Iﬁ;cs(i)clglmse::ii;t;’g;
It is composed of 5 domains:
function (ADL) (30 points);
pain (20 points); satisfaction
RC disorders [73], (10 points); ROM (20 points);
RC repair [74-76], and muscle power, consisting
gclé%aflég{ssl%%ﬁ%%g) Tae et al., acromioclavicular joint Korea of strength (10 points) and The physical scale can
(Tae et al., 2009) [73] 2009 [73]. dislocation [77], humeral English [73]. endurance (10 points). be found in [73].
v ) fracture [78], adhesive The maximum score
capsulitis [79]. (100 points) indicates optimal
state of the shoulder.
Self-administered section and
clinician assessment section.
It is composed of 22 items
divided into 4 subgroups:
pain (15 points), instability Th .
- . e scale contains a
IO e onneten | et g
SHOULDER SCALE W;S%?}géfl" Shoulder instability [80,81]. %Ir\%tﬁghsfgéﬁs and sporting demands medlcali;llztf?c;é?;atlon of
(MISS) (Watson et al, (20 points). The physical scale can
2005) [80] The maximum score be found in [80].
(100 points) indicates optimal
state of the shoulder.
Self-administered.
Is a modification of the
It consists of 13 items divided Constant-Murley
into 4 components: pain Score [44]. Constant
. . 15 points), ADL (20 points), modified how to
Proximal humeral United States ( - i
9. MODIFIED Van der fracture [83], shoulder English [82], ROM (40 pomts)., and measure pain (VA.S
CONSTANT-MURLEY - . strength (25 points). added), ADL (questions
Water et al. impingement syndrome [84], Danish [84] gth (<o p '
SCORE (CMS) ’ d ! The maximum score included), ROM (more
(Constant et al., 2008) [82] 2014 [83). shoulder pa1g6[85], RC TGrE.eIL[Sé"}], (100 points) indicates optimal indications), and
tears [86]. urkish [87]. strength (guidelines for

state of the shoulder.
Self-administered section and
clinician assessment section.

correct measures).
The physical scale can
be found in [82].
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Table 2. Cont.
Tools. Author, Years V?lrii eil?i&(l)ln Other Subsequent Indications/ Country of Origin Description and Operating (Rggﬁg:;?aﬂ?on
. ’ : Studies Validation Studies Applications Languages Instructions Physical Scale, etc.;
It consists of 4 components:
function (50 points), pain
(10 points), stability
: 30 points), and ROM
Shoulder subluxation [88], (30p > p .
o b T T
: ximu .
1§H%8E§é§%§8§]§5 R 1 anterior capsgl(l)lolabra.l 1 United States (100 points) indicates optimal The items and the
MRS (1)31920 55 al., reconstruction [90], proxima English [88], state of the shoulder. interpretation of both
(Rowe e’E al 1)981) [88] [89]. humerus frac}turei(si[%], Portuguese [93]. Interpretation: excellent scales are different.
" __posterior shoulder (90-100 points), good The physical scale can
dislocation 92}, and SLAP (70-89 points), fair be found in [88].
' (4049 points), and poor
(<39 points).
Self-administered section and
clinician assessment section.
It is composed of
5 components: pain
(10 points), function
(10 points), ROM (5 points),
Shoulder disorders [22], muscular strength (5 points),
shoulder surgery [24], and patient satisfaction
11. MODIFIED roximal humeral 5 points).
UNIVERSITY OF Oh et al., 2009 [24] f IDt [83], anteri United Stat Th o
etal., , ractures [83], anterior nited States e maximum score .
A%%%ES@&%E{‘SSR Cz%glz( Eczall" Van de Water et al., 2014 [83], shoulder instability English [95], (35 points) indicates optimal Th(l—; p ?ysmgl. scagls can
SCALE (UCLA) ’ Vascellari et al., 2018 [96]. surgery [96], RC repair and ITtalian [99]. state of the shoulder. e found in [95].

(Ellman et al., 1986) [95]

proximal humeral fracture
osteosynthesis [97],
impingement syndrome [98].

Interpretation: excellent
evaluation (35-34 points),
good (33-29 points), fair
(27-21 points), and poor
result (<20 points).
Self-administered section and
clinician assessment section.
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Table 2. Cont.

Tools. Author, Years.

Original
Validation
Studies

Other Subsequent
Validation Studies

Indications/
Applications

Country of Origin
Languages

Description and Operating
Instructions

Observations
(Recommendation,
Physical Scale, etc.)

12. MUNICH
SHOULDER
QUESTIONNAIRE (MSQ)
(Schmidutz et al.,
2012) [100]

Schmidutz et al.,
2012 [100].

Shoulder disorders [100],
reconstruction of proximal
humerus fractures [101],
subacromial
impingement [102],
dislocated fracture of the
lateral clavicle [103].

Germany
English [100].

It consists of 30 items divided
into 6 domains: ROM

(5 items; 50 points), power of
the shoulder (1 item;

24 points), pain (6 items;
60 points), work and ADL
(9 items; 90 points),
recreational activities /sports
(6 items; 60 points), and social
life (3 items; 30 points).
The maximum score
(314 points) indicates optimal
state of the shoulder.

The score can be reported as a
percentage of normal by
subtracting the total from 314,
dividing by 314, and
multiplying by 100.

e.g.: (314 — total score/314) x
100.
Self-administered.

It consists of 3 parts:
cover sheet, objective
section, and subjective
assessment.

The physical scale can
be found in [100].

13. OXFORD
INSTABILITY SCORE
(OIS)

(Dawson et al., 1999) [104]

Dawson et al.,
1999 [104].

Van der Linde et al.,
2017 [105].

Shoulder
instability [105,106],
arthroscopic Bankart

repair [107], SLAP
lesion [108].

United Kingdom
English [104],
Dutch [106],
Italian [109],
Turkish [110].

It is composed of 12 questions
in relation to shoulder
instability (5 points), pain
(10 points), occupational
sphere (5 points), ADL
(20 points), physical and sport
activities (5 points), social life
(5 points), and psychosocial
aspects (10 points).

The maximum score
(60 points) indicates the
highest degree of disability.
Self-administered.

The physical scale can
be found in [104].
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Table 2. Cont.

Tools. Author, Years.

Original
Validation
Studies

Other Subsequent
Validation Studies

Indications/
Applications

Country of Origin
Languages

Description and Operating
Instructions

Observations
(Recommendation,
Physical Scale, etc.)

14. OXFORD
SHOULDER SCORE
(OSS)

(Dawson et al., 1996) [111]

Dawson et al.,
1996 [111].

Van de Water et al., 2014 [83].

Impingement or tendinitis of
the shoulder [112], disorders
of the RC [113], proximal
humerus fractures [113],
shoulder pain [114],
shoulder disorders,
rheumatoid arthritis [115],
frozen shoulder [116].

United Kingdom
English [111],
German [112],

Romanian [113],
French [114],
Portuguese-Brazilian [115],
Portuguese [117],
Polish [118],
Turkish [119],
Korean [120],
Chinese [121],
Italian [122],
Dutch [123],
Persian [124],
Danish [125],

Norwegian [126],
Arabic [127],
Spanish [128].

It is composed of 12 items
divided into 2 subscales: pain
(20 points) and ADL
(40 points). Each item is rated
from 1 to 5 points.

The maximum score
(60 points) indicates the
highest degree of disability.
Self-administered.

The physical scale can
be found in [111].

15. PEDIATRIC/
ADOLESCENT
SHOULDER SURVEY
(PASS)
(Edmonds et al.,
2017) [129]

Edmonds et al.,
2017 [129].

Shoulder disorders [129],
shoulder instability [130],
glenoid labral
pathology [131].

United States
English [129].

Consists of 13 questions that
assess symptoms, limitations,
need for compensatory
mechanisms, and emotional
distress.

Each question is provided on
a 0 to 5 scale (questions 2, 4, 9,
10, 12, 13) or 0 to 10 scale
(questions 1, 3, 5-8, 11). Once
reverse scoring is applied to
items 1 through 9, the reverse
scores from items 1 through 9
are summed together with
the actual scores from items
10 through 13.

The formula for the total
score is: SUM (reverse score
1-9, 10-13)/100.

The maximum score
(100 points) indicates optimal
state of the shoulder.
Self-administered.

The PASS was
developed because
most of the adult-age
questionnaires ask
questions that are not
age appropriate.
The physical scale can
be found in [129].
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Table 2. Cont.

Original N .. o . Observations
P Other Subsequent Indications/ Country of Origin Description and Operating .
Tools. Author, Years. Vgltlu;it;gn Validation Studies Applications Languages Instructions I(,Iﬁ;cs(i)clglmsir:ii;t;’g;
It consists of 24 items divided
into 3 components: pain
(30 points), satisfaction
(10 points), and function
(60 points). The pain subscale
p p
Shoulder disorders [135], consists of 3 pain items. All
subacromial pain United States are based on a 10-point The PSS can be used in
16. PENN SHOULDER Cook et al syndrome [136], reverse English [134], numeric rating scale. Patient the aggregate or each
SCORE (PSS) 286)1 ﬁtﬁ]" Leggin et al., 2006 [134]. shoulder arthroplasty [137], Turkish [135], satisfaction is also assessed subscale individually.
(Leggin et al., 1999) [132] ool RC repair [138], scapular Portuguese [140], with a 10-point numeric The physical scale can
dyskinesis [139], shoulder Brazilian [141]. rating scale. The function be found in [134].
pain [140] subsection is based on a sum
’ of 20 items, each with a
4-point Likert scale.
The maximum score
100 points) indicates optimal
p P
state of the shoulder.
Self-administered.
It is composed of 34 items
divided into 5 domains:
RC disease [142,144], symptoms and physical
impingement syndrome, RC complaints (16 items),
repair, acromiop}asty, or Canada sport/recreation (4 items),
17. ROTATOR CUFF decomprssion Englsh 112} dprkrisedconcerme - The trument
. . 2l i ’ rovides instructions to
QUA(EICI?(SgE)LIFE Hollinshead Razmjou et al., 2006 [143], full-thickness RC tears [145], Chﬁééin[l[lgsl]éo] (5 items), and social and P the patients.
(Hollinshead et al., et al.,, 2000 [142]. Eubank et al,, 2017 [144]. latissimus dorsi tendon Turkish [151], emotional issues (5 items). The physical scale can
2000) [142] transfer and partial German [152] Each item has a possible score be found in [142]
cuff repair in irreparable Spanish [1 53}' from 0 to 100 (100 mm visual '

postero-superior RC
tear [146], chronic RC
tear [147].

analogue scale).

The maximum score (100 mm)
indicates optimal state of the
shoulder.
Self-administered.
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Table 2. Cont.

Tools. Author, Years.

Original
Validation
Studies

Other Subsequent
Validation Studies

Indications/
Applications

Country of Origin
Languages

Description and Operating
Instructions

Observations
(Recommendation,
Physical Scale, etc.)

18. ROWE SCALE
(Rowe et al., 1978) [94]

Romeo et al.,
1996 [89].

Oh et al., 2009 [24].

Shoulder instability [89],
shoulder surgery [24],
anterior shoulder
luxation [154], anterior
shoulder
reconstruction [155], Latarjet
surgery for traumatic
anterior shoulder
instability [156], arthroscopic
Bankart repair for shoulder
instability [157].

United States
English [94],
Portuguese [158].

It is composed of
3 components: shoulder
stability (50 points), ROM
(20 points), and function
(30 points).

The maximum score
(100 points) indicates optimal
state of the shoulder.
Interpretation: excellent
evaluation (90-100 points),
good (75-89 points), fair
(74-51 points), and poor
evaluation (50-0 points).
Self-administered section and
clinician assessment section.

There are 4 different
Rowe score versions.
This is the original
version of the Modified
Rowe Scale.

This is the first scale
developed for this
purpose. The physical
scale can be found
in [94].

19. SHORT WESTERN
ONTARIO ROTATOR
CUFF INDEX
(SHORTWORC)
(Razmjou et al.,
2012) [159]

Razmjou et al.,
2012 [159].

Dewan et al., 2016 [160],
Dewan et al., 2018 [161],

Furtado et al., 2020 [162].

RC repair [159-161], RC
pathology [162].

Canada
English [159].

It consists of 7 items,
including all items from the
WORC work and lifestyle
domains except the one
relating to roughhousing.
Each item has a possible score
from 0 to 100 (100 mm visual
analogue scale) and these
scores are added to give a
total score from 0 to 700
points.

The maximum score
(700 points) indicates the
highest degree of disability.
The score can be reported as a
percentage of normal by
subtracting the total from 700,
dividing by 700, and

multiplying by 100.
e.g.;: (700 — total score/700) x
100

Self-administered.

If answers to 10% of
questions are missing
for an index, the index

is considered to be
missing completely.
The physical scale can
be found in [159].
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Table 2. Cont.

Tools. Author, Years.

Original
Validation
Studies

Other Subsequent
Validation Studies

Indications/
Applications

Country of Origin
Languages

Description and Operating
Instructions

Observations
(Recommendation,
Physical Scale, etc.)

20. SHOULDER
ACTIVITY RATING
SCALE (SARS)
(Brophy et al., 2005) [12]

Brophy et al.,
2005 [12].

Shoulder disorders [12,163],
total shoulder
arthroplasty [164].

United States
English [12],
Persian [163].

It is a numeral sum of scores
for physical activities:
carrying objects 8 pounds or
heavier by hand, handling
objects overhead, weight
training with arms, swinging
motion, and lifting objects 25
pounds or heavier. Each of
the 5 activity items was
scored from never performed
(0 points) to daily (4 points).
Two additional multiple
choice questions provide a
score assessing participation
in contact and overhead
sports.

The maximum score
(20 points) indicates optimal
state of the shoulder.
Self-administered.

The physical scale can
be found in [12].

21. SHOULDER
FUNCTION INDEX
(SFInX)

(Van de Water et al.,
2015) [165]

Van de Water
etal., 2015 [165].

Van de Water et al.,
2015 [166].

Proximal humeral
fractures [165,166].

Australia
English [165].

It is composed of 13 questions
that evaluate shoulder
function.

The scoring categories for 5
items are “able” or “unable”,
and 8 items also have a
middle “partially able”
category, which is chosen
when compensation is used
to complete the task.
Total raw scores are converted
to a 0-100 interval level SFInX
score using the conversion
table on the assessment form.
The maximum score
(100 points) indicates optimal
state of the shoulder.
Self-administered.

The physical scale can
be found in [165].




Diagnostics 2021, 11, 845

14 of 62

Table 2. Cont.

Original .. .. e . Observations
P Other Subsequent Indications/ Country of Origin Description and Operating .
Tools. Author, Years. Vgltlu;it;gn Validation Studies Applications Languages Instructions f:%;;?gfﬁﬁf:g?ﬁ;
Beaton et al., 1996 [20],
Heald et al., 1997 [168],
Beaton et al., 1998 [21],
Roddey et al., 2000 [169], United States
Cook et al., 2001 [133], English [167], : :
Cook et al., 2002 [22], Ge;gman [179], It cotntalrés 13 1.ter§s t5h.att Th 5 . ¢
Paul et al., 2004 [61] Arabic [180] assess two domains: a 5-item ere are 2 versions o
MacDormi et o1 2006 [,1 70] Chinese [181 1é2] subscale that measures pain the SPADI; the original
" ! . e and an 8-item subscale that version has each item
22 SHOULDER PAIN gﬂgjif;?l’z%(l)gg[l[éﬂ’ Shoulder disorders [168], DDaJ}[ICS}? [[115? 5’]1’ measures disability. scored on a visual
AND DISABILITY Roach et al., Staples et al., 2010 [172] shoulder pain [171], Greek [185,156] Each subscale is summed and ~_analogue scale (VAS).
1991 [167]. b 5 ’ adhesive capsulitis [172], RC : . ’ transformed to a score out of The second version has
INDEX (SPADI) Hill et al., 2011 [173], . ’ Italian [99,187], ; -
: disease [51], shoulder 100. A mean is taken of the items scored on a
(Roach et al., 1991) [167] Riley et al., 2015 [174], Korean [188], . :
Jerosch-Herold et al arthroplasty [179]. Nepali [189], two subscales. numerical rating scale
2017 [175] 4 Slovene [190], The maximum score (NRS) [195].
Thoomes de Graaf et al Thai [191] (100 points) indicates the The physical scale can
2017 [176] ’ Indian []92’] highest degree of disability. be found in [167].
: ; Self-administered.

James-Berlin et al., 2018 [51],
Vascellari et al., 2018 [96],
Riley et al., 2019 [177],
Dabija et al., 2019 [27],
Boake et al., 2020 [178].

Japanese [193],
Spanish [194].

23. SHOULDER PAIN
SCORE (SPS)
(Winters et al., 1996) [196]

Winters et al.,
1996 [196].

Shoulder arthroplasty [197],
periarthritis
humeroscapularis [198],
arthroscopic RC repair [199],
subacromial
impingement [200],
laparoscopic gastric
bypass [201], oral squamous
cell carcinoma [202].

Netherlands
English [196].

It contains 7 items about pain:
pain at rest, pain in motion,
nightly pain, sleeping
problems caused by pain,
incapability of lying on the
painful side, degree of
radiation, and numerical pain
scale.

Each item was scored from
none (0 points) to severe/past
the elbow (4 points).

The maximum score
(28 points) indicates the
highest degree of disability.
Self-administered.

The physical scale can
be found in [196].
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Table 2. Cont.

Tools. Author, Years.

Original
Validation
Studies

Other Subsequent
Validation Studies

Indications/
Applications

Country of Origin
Languages

Description and Operating
Instructions

Observations
(Recommendation,
Physical Scale, etc.)

24. SHOULDER RATING
QUESTIONNAIRE (SRQ)
(L'Insalata et al.,
1997) [203]

L'Insalata et al.,
1997 [203].

Paul et al., 2004 [61].

Shoulder pain [61], shoulder
disorders [204,205], shoulder
pain or limitation of
function [188].

United States
English [203],
Dutch [204],
Portuguese [205],
Korean [188].

It is composed of 21 items

divided into 6 groups: global

evaluation (domain score

multiplied by 1.5; score range,

0 to 15 points), pain (domain
score multiplied by 4; score
range, 8 to 40 points), ADL

(domain score multiplied by

2; score range, 4 to 20 points),

recreational and athletic
activities (domain score

multiplied by 1.5; score range,
3 to 15 points), work (domain

score multiplied by 1; score
range, 2 to 10 points), and
satisfaction (points not
included in the total score).
The global assessment
domain consists of a 10 cm
visual analogue scale. This
scale is scored from 0 to 10
points. Each of the other
scored domains consist of a
series of multiple-choice
questions with 5 selections
per score from 1 to 5 points.
The maximum score

(100 points) indicates optimal

state of the shoulder.
Self-administered.

The physical scale can
be found in [203].

25. SIMPLE SHOULDER
TEST (SST)
(Lippitt et al., 1993) [206]

Beaton et al.,
1996 [20].

Beaton et al., 1998 [21],
Roddey et al., 2000 [169],
Cook et al., 2001 [133],
Godfrey et al., 2007 [207],
Oh et al., 2009 [24],

Roy et al., 2010 [208],
Hsu et al., 2017 [209],
Vascellari et al., 2018 [96],
Baumgarten et al., 2020 [31].

Shoulder pain [21], shoulder
disorders [169], shoulder
instability and RC
injuries [207], shoulder
arthroplasty [209], anterior
shoulder instability
surgery [96], proximal
humerus fracture [210].

United States
English [206],
Italian [99],
Dutch [211],
Persian [212],

Portuguese-Brazilian [213],

Lithuanian [214],
Spanish [215].

It is composed of 12 questions

related to function, pain,
strength, and ROM. The
questions are on a
dichotomous scale (1 = yes
and 0 = no).
The maximum score
(12 points) indicates optimal
state of the shoulder.
Self-administered.

The physical scale can
be found in [206].
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Table 2. Cont.

Original C . . . e . Observations
P Other Subsequent Indications/ Country of Origin Description and Operating .
Tools. Author, Years. Vgltlu;it;gn Validation Studies Applications Languages Instructions I(,Iﬁ;cs(i)clglmsir:ii;t;’g;
It consists of a single question
about function. It is valued
26. SINGLE Shoulder surgery [216], total from 0 to 100 points. The
ASSESSMENT NUMERIC Gowd et al., 2019 [217] shoulder question is “How would you
EVALUATION RATING Sciascia et al., Thigpen et al., 2018 [218] arthroplasty [26,217,220], RC United States rate your shoulder’s function ~ The physical scale can
(SANE) 2017 [26]. Cc;g}I:n ot al 5020 [219] ¢ disease [221], glenoid labral English [216]. with 100 being normal?” be found in [216].
(Williams et al., v ) pathology [131], shoulder The maximum score
1999) [216] instability [222]. (100 points) indicates optimal
state of the shoulder.
Self-administered.
It is composed of
5 components: pain
(35 points), ROM (35 points),
27. SUBJECTIVE Kohn et al instability (15 points), activity
SHOULDER RATING Beaton et al., 19097n[§22]. Shoulder disorders [21,224], Germany (10 points), and overhead The physical scale can
SCALE (SSRS) 1996 [20]. Beaton ot al.. 1998 [21] shoulder pain [20]. English [224]. work (5 points). be found in [224].
(Kohn et al., 1992) [223] i ’ The maximum score
(100 points) indicates optimal
state of the shoulder.
Self-administered.
It is composed of
. e 3 components: pain
2 oxvERSITY OF S ety [ (o i
CALIFORNIA—LOS adhesive capsulitis [226]I (10 points), and muscle power  There is also a Modified
ANGELES SHOULDER Romeo et al., Roddey et al., 2000 [169] calcifvin terFl) dinitis of th,e United States and ROM (10 points). UCLA [95].
SCALE (UCLA) 1996 [89]. Y M ) h }1' d g 297 imal English [225]. The maximum score The physical scale can
(Amstutz et al., shoulder [227], proxima (30 points) indicates optimal be found in [225].
1981) [225] humeral fraqtur2(32s9[228], RC state of the shoulder.
repair [229]. Self-administered section and
clinician assessment section.
It contains 22 items about
problems with daily living
29. UNITED KINGDOM United Kingd relateglfgsiilz)%lélgfer griu; - The
SHOULDER DISABILITY nited Kingdom . _ .
QUESTIONNAIRE Croft etal, Paul et al,, 2004 [61]. Shoulder pain [61,230]. English [230], dichotomous scale (1 =yes  The physical scale can
¥ 1994 [230]. . and 0 = no). be found in [230].
(UK-SDQ) Italian [231]. :
The maximum score

(Croft et al., 1994) [230]

(22 points) indicates the
highest degree of disability.
Self-administered.
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Table 2. Cont.

Original .. . . .. . Observations
P Other Subsequent Indications/ Country of Origin Description and Operating .
Tools. Author, Years. Vgltlu;it;gn Validation Studies Applications Languages Instructions I(,Iﬁ;cs(i)clglmsir:ii;t;’g;
It contains 21 items that
assess 4 domains: physical
symptoms (10 items),
sport/recreation work
(4 items), lifestyle (4 items),
United States and emotions (3 items).
English [232] Each item has a possible score
. s d from 0 to 100 (100 mm visual
S};%léﬂgelrn;tibgity[[zﬁzl’ Frgr;;l;s[ﬁf[%gé%%ﬂ, analogue scale) and these
30. WESTERN ONTARIO (Ger surgery =2, Dutch [239,240], scores are added to give a
SHOULDER Oh etal, 2009 [24], surgical correction of G 241 total score from 0 to 2100
Kirkley et al. Kemp et al., 2012 [25] houlder instability [25,233 erman [241], - The physical scale can
34 ’ p ’ ’ shoulder instability [25,233], phy
INSTABILITY INDEX 1998 (232 Van der Linde et al - Hebrew [242], points. be found in [232
(WOSI) [232]. an ger -Inae et al, posterior shoulder Italian [243], The maximum score e found in [232].

(Kirkley et al., 1998) [232]

2017 [105].

instability [234], SLAP lesion
or recurrent anterior
dislocation [235].

Japanese [244],
Swedish [245]
Turkish [246],
Arabic [247,248],
Spanish [249].

(2100 points) indicates the
highest degree of disability.
The score can be reported as a
percentage of normal by
subtracting the total from
2100, dividing by 2100, and
multiplying by 100.

e.g.: (2100 — total
score/2100) x 100.
Self-administered.
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Table 2. Cont.

Original .. .. ... . Observations
Lo Other Subsequent Indications/ Country of Origin Description and Operatin, .
Tools. Author, Years. Vgltlu;it;gn Validation St?ldies Applications Lal?éuages 8 l:’Instructiong 8 I(,Iﬁ;cs(i)clglmse::ii;t;’g;
It is composed of 19 items
representing 4 domains:
6 questions for pain and
physical symptoms; 5 for
sport, recreation, and work
function; 5 for lifestyle
function; and 3 for emotional
function.
Each item has a possible score
.. . from 0 to 100 (100 mm visual
Osteoarthritis of the United States
GSTEOARTHRITIS OF shoulder [250,251] total English [250] roret e added to give o |
THE SHOULDER INDEX Loetal, Sciascia et al., 2017 [26] shoulder Danish [254], total score from 0 to 1900 The physical scale can
(WOOS) 2001 [250]. v ) arthroplasty [26,252], Ttalian [255], oints be found in [250].
proximal humeral Swedish [256], Th pe )
Chinese [257]. e maximum score

(Lo et al., 2001) [250]

fracture [253].

(1900 points) indicates the
highest degree of disability.
The score can be reported as a
percentage of normal by
subtracting the total from
1900, dividing by 1900, and
multiplying by 100.

e.g.: (1900 — total
score/1900) x 100.
Self-administered.
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Table 2. Cont.

Original .. . . .. . Observations
- Other Subsequent Indications/ Country of Origin Description and Operatin, .
Tools. Author, Years. Vgltlu;it;gn Validation St?ldies Applications Lal?éuages 8 l:’Instructiong 8 I(,Iﬁ;cs(i)clglmsir:ii;t;’g;
It is composed of 21 items
representing 5 domains:
6 questions in the physical
symptoms domain, 4 in
sports and recreation, 4 in
work, 4 in lifestyle, and 3 in
United States the emotional domain.
English [258], Each item has a possible score
RC disease [258,260], Brazilian-Portuguese [262], from 0 to 100 (100 mm visual
impingement syndrome, RC Chinese [263], analogue scale) and these
32. WESTERN ONTARIO repair, acromioplasty, or Dutch [264,265], scores are added to give a
ROTATOR CUFF INDEX Kirkley et al., Razmjou et al., 2006 [143], decompression Japanese [266], total score from 0 to 2100 The physical scale can
(WORC) 2003 [258]. Gadsboell et al., 2017 [259]. surgeries [143], scapula Persian [267], points. be found in [258].

(Kirkley et al., 2003) [258]

alata [259], subacromial
impingement
syndrome [261].

Turkish [268],
Danish [269],
Canadian-French [270],
Polish [271],
Swedish [272].

The maximum score
(2100 points) indicates the
highest degree of disability.
The score can be reported as a
percentage of normal by
subtracting the total from
2100, dividing by 2100, and
multiplying by 100.
e.g.: (2100 — total
score/2100) x 100.
Self-administered.

Note: Some validation studies validated more than one shoulder tool. Some physical scales are found in papers that are not original or validation studies (see observations). The fourth column (applica-

tions/indications) shows a maximum of 6 applications or indications as examples.
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3.3. Assessment of Methodological Quality

The results of the QUADAS-2 [16] and the COSMIN RB [273] for the 111 validations
from 73 selected studies are shown in Tables 3 and 4.
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Table 3. Assessment of the methodological quality with QUADAS-2.

Risk of Bias Applicability
C . . Patient Reference Flow and Patient Reference
Tools Validation Studies Selection Index Test Standard Timing Selection Index Test Standard
1. AMERICAN SHOULDER AND  Beaton et al., 1996 [20] * @ ? ? ® @ @ @
ELBOW SURGEONS
STANDARDIZED SHOULDER Beaton et al., 1998 [21] ? - - - @ @ -
ASSESSMENT FORM (ASES) [19]
Cook et al., 2002 [22] @ - - - @ @ -
Michener et al., 2002 [23] @ ? ? © @ @ @
Oh et al., 2009 [24] @ ? ? ® © @ @
Kemp et al., 2012 [25] @ - - - @ © -
Sciascia et al., 2017 [26] @ ? ? © @ @ @
Dabija et al., 2019 [27] @) ? ? @ @ © ©
Vrotsou et al., 2019 [28] @ - - - @ @ -
Gotlin et al., 2020 [29] @ . - - @ @ -
Hou et al., 2020 [30] ) . - - @ @ -
Baumgarten et al., 2020 [31] @ - - - @ @ -
2. CONSTANT-MURLEY SCORE Conboy et al., 1996 [45] * ? . - - @ @ -
(CMS) [44]
Cook et al., 2002 [22] @ - - - @ @ -
Angst et al., 2008 [46] @ - - - @ © -
Razmjou et al., 2008 [47] @ ? ? @ @ © ©
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Table 3. Cont.
Risk of Bias Applicability
Tools Validation Studies SIe’?:ic:inotn Index Test I;:;::;::; F"i"(i)xi;;d SIe)fetiiiIl(:n Index Test I;i:f\?:r?

Rocourt et al., 2008 [48] @ - - - @ @ -
Oh et al., 2009 [24] @ ? ? @ @ © @
Kemp et al., 2012 [25] @ - - - @ © -
Ban et al., 2016 [49] @ ? ? @ @ @ @
Mahabier et al., 2016 [50] @ ? ? @ @ © @
Sciascia et al., 2017 [26] @ ? ? @ @ @ @
James-Belin et al., 2018 [51] <) - - - @ © -

3. DUTCH SHOULDER DISABILITY ~ Van der Windt et al., 1998 [59] * @ ? ? (& © @ @

QUESTIONNAIRE

(DUTCH-SDQ) [58] Van der Heijden et al., 2000 [60] ? - - - @ © -
Paul et al., 2004 [61] @ ? ? @ @ © @

4. FLEXILEVEL SCALE OF

SHOULDER FUNCTION Cook et al., 2003 [63] * @ ? ? @ @ @ ©

(FLEX-SF) [63]

g;g{?ﬁ)l\éggé‘éiis[l% Ge et al., 2013 [70] * ? ? ? @ © @ @

S, l\écégég)l\g% SHOULDER Tossifidis et al., 2015 [72] * @ ? ? @ © © ©

7. KOREAN SHOULDER SCORING . o 1. 2009 [73] * © ’ ) ® ® ® ®

SYSTEM (KSS) [73]
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Table 3. Cont.
Risk of Bias Applicability
ey ae . Patient Reference Flow and Patient Reference
Tools Validation Studies Selection Index Test Standard Timing Selection Index Test Standard
8. MELBOURNE INSTABILITY
1,2 * - - . -
SHOULDER SCALE (MISS) [$0] Watson etal., 2005 [80] © © ©
9. MODIFIED CONSTANT-MURLEY
. 3] * ? ? ?

SCORE [82] Van der Water et al., 2014 [83] @ @ @ @
10. MODIFIED ROWE SHOULDER

R t al., 1996 [89] *
SCORE (MRS) [88] omeo et al,, 1996 [89] © © © © © © ©
11. MODIFIED UNIVERSITY OF Cook et al., 2002 [22] * @ - - - @ @ -
CALIFORNIA—LOS ANGELES
SHOULDER SCALE (UCLA) [95] Oh et al., 2009 [24] @ ? ? ® @ © @

Van de Water et al., 2014 [83] @ ? ? @ @ @ @

Vascellari et al., 2018 [96] @ ? ? @ @ @ @
12. MUNICH SHOULDER .

h 1., 2012 [100] * ? ?

QUESTIONNAIRE (MSQ) [100] Schmidutz et al., 2012 [100] © © © © ©
13. OXFORD INSTABILITY SCORE ~ Dawson et al., 1999 [104] * ? ? ? CO) © © @
(OIS) [104]

Van der Linde et al., 2017 [105] @ ? ? © © @ @
14. OXFORD SHOULDER SCORE Dawson et al., 1996 [111] * @ ? ? ) @ @ @
(0SS) [111]

Van de Water et al., 2014 [83] ? ? ? © © © ©
15. PEDIATRIC/
ADOLESCENT SHOULDER Edmonds et al., 2017 [129] * @ ? ? ? © © ©
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Table 3. Cont.
Risk of Bias Applicability
ey ae . Patient Reference Flow and Patient Reference
Tools Validation Studies Selection Index Test Standard Timing Selection Index Test Standard
16. PENN SHOULDER SCORE Cook et al., 2001 [133] * @ - - - @ @ -
(PSS) [132]
Leggin et al., 2006 [134] ? ? ? @ @ @ ©
17. ROTATOR CUFF QUALITY OF  Hollinshead et al., 2000 [142] * © ? ? ? @ @ @
LIFE (RC-QOL) [142]
Razmjou et al., 2006 [143] © ? ? @ @ @ ©
Eubank et al., 2017 [144] ® ? ? @ © © @
18. ROWE SCALE [94] Romeo et al., 1996 [89] * @ @ @ ® @ @ @
Oh et al., 2009 [24] @ ? ? () © @ @
19. SHORT WESTERN ONTARIO Razmjou et al., 2012 [159] * © ? ? @ @ @ @
ROTATOR CUFF INDEX
(SHORT-WORC) [159] Dewan et al., 2016 [160] ® ? ? ® @ © @
Dewan et al., 2018 [161] ? ? ? () © @ @
Furtado et al., 2020 [162] @ . - - @ @ -
20. SHOULDER ACTIVITY RATING
. 12]* ? ? ? ?
SCALE (SARS) [12] Brophy et al., 2005 [12] @ @ @
21. SHOULDER FUNCTION INDEX ~ Van de Water et al., 2015 [165] * @ - - - @ @ -
(SFInX) [165]
Van de Water et al., 2015 [166] @ ? ? @ © @ @
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Table 3. Cont.

Risk of Bias Applicability
Tools Validation Studies Sle’f;‘:‘;n Index Test I;‘:;i:f:s F;‘i’xi;‘: sIe)fetL::n Index Test §i§i§;?

22. SHOULDER PAIN AND Roach et al., 1991 [167] * ? ? ? @ @ @ ©

DISABILITY INDEX (SPADI) [167]
Beaton et al., 1996 [20] © ? ? @ @ @ ©
Heald et al., 1997 [168] @ @ © ® @ @ ©
Beaton et al., 1998 [21] ? - - - @ @ -
Roddey et al., 2000 [169] ? ? ? @ @ © ©
Cook et al., 2001 [133] © - - - @ @ -
Cook et al., 2002 [22] © - - - @ @ -
Paul et al., 2004 [61] @ ? ? () © @ ©
MacDermid et al., 2006 [170] @) ? ? @ © @ ©
Angst et al., 2008 [46] @ - - - @ © -
Bicer et al., 2010 [171] @) ? ? @ © @ ©
Staples et al., 2010 [172] ? ? ? @ @ @ ©
Hill et al., 2011 [173] @ ? ? ® © @ ©
Riley et al., 2015 [174] © - - - @ © -
Jerosch-Herold et al., 2017 [175] ? - - - @ @ -
Thoomes de Graaf et al., 2017 [176] @ ? ? @ @ @ @
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Table 3. Cont.
Risk of Bias Applicability
Tools Validation Studies SIe’?:ic:inotn Index Test I;:;::;::; F"i"(i)xi;;d SIe)fetiiiIl(:n Index Test I;i:f\?:r?
James-Berlin et al., 2018 [51] © - - - @ © -
Vascellari et al., 2018 [96] @ ? ? @ @ @ @
Riley et al., 2019 [177] @ - - - @ © -
Dabija et al., 2019 [27] © ? ? @ @ @ ©
Boake et al., 2020 [178] ® - - - @ @ -
(ZS?’I')SS)H[%EILDER PAIN SCORE Winters et al., 1996 [196] * ? - - - @ © -
24. SHOULDER RATING L'Insalata et al., 1997 [203] * ? ? ? ® @ @ @
QUESTIONNAIRE (SRQ) [203]
Paul et al., 2004 [61] @ ? ? ® @ © @
25. SIMPLE SHOULDER TEST Beaton et al., 1996 [20] * @ ? ? ® @ © @
(SST) [206]
Beaton et al., 1998 [21] ? - - - @ @ -
Roddey et al., 2000 [169] ? ? ? @ @ © ©
Cook et al., 2001 [133] @ - - - @ @ -
Godfrey et al., 2007 [207] © ? ? ® © @ ©
Oh et al., 2009 [24] @ ? ? @ © @ @
Roy et al., 2010 [208] ? ? ? ® © @ ©
Hsu et al., 2017 [209] @ ? ? @ @ @ @
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Table 3. Cont.

Risk of Bias Applicability
C . . Patient Reference Flow and Patient Reference
Tools Validation Studies Selection Index Test Standard Timing Selection Index Test Standard
Vascellari et al., 2018 [96] @ ? ? @ @ @ @
Baumgarten et al., 2020 [31] @ - - - @ @ -
26. SINGLE ASSESSMENT Sciascia et al., 2017 [26] * <) ? ? @ @ @ ©
NUMERIC EVALUATION RATING
(SANE) [216] Gowd et al., 2019 [217] ? - - - @ @ -
Thigpen et al., 2018 [218] © ? ? @ @ @ ©
Cohn et al., 2020 [219] @ ? ? @ @ @ @
27. SUBJECTIVE SHOULDER Beaton et al., 1996 [20] * ? ? ? (& @ © @
RATING SCALE (SSRS) [223]
Kohn et al., 1997 [224] @ ? ? @ @ @ @
Beaton et al., 1998 [21] ? - - - @ @ -
28. UNIVERSITY OF Romeo et al., 1996 [89] * @ @ @ ® © @ ©
CALIFORNIA—LOS ANGELES
SHOULDER SCALE (UCLA) [225]  Roddey et al., 2000 [169] ? ? ? @ @ @ @
29. UNITED KINGDOM Croft et al., 1994 [230] * @ - - - © © -
SHOULDER DISABILITY
QUESTIONNAIRE (UK-SDQ) [230]  Paul et al., 2004 [61] @ ? ? ® @ @ @
30. WESTERN ONTARIO Kirkley et al., 1998 [232] * @) ? ? @ @ @ ©
SHOULDER INSTABILITY INDEX
(WOSI) [232] Oh et al., 2009 [24] @ ? ? () @ @ @
Kemp et al., 2012 [25] @ - - - @ © -
Van der Linde et al., 2017 [105] @ ? ? © @ @ @
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Table 3. Cont.

Risk of Bias Applicability
C oy s . Patient Reference Flow and Patient Reference
Tools Validation Studies Selection Index Test Standard Timing Selection Index Test Standard
31. WESTERN ONTARIO Lo et al., 2001 [250] * ? ? ? ® @ @ @
OSTEOARTHRITIS OF THE
SHOULDER INDEX (WOOS) [250] Sciascia et al., 2017 [26] @ ? ? @ @ @ @
32. WESTERN ONTARIO ROTATOR  Kirkley et al., 2003 [258] * ? ? ? ® © © ©
CUFF INDEX (WORC) [258]
Razmjou et al., 2006 [143] © ? ? @ @ @ ©
Gadsboell et al., 2017 [259] @ - - - @ @ -

Note: * Original validation studies. There were validation studies which validated more than one shoulder tool. Interpretation: @ , low risk of bias or low concerns regarding applicability; ®, high risk of bias
or high concerns regarding applicability; ?, unclear risk of bias or unclear concerns regarding applicability; -, not applicable.

Table 4. Assessment of methodological quality with COSMIN Risk of Bias checklist.

Vaidation Studies  pTRONy  Somin Sl Il ety MASPREMENT - Giteon  Consruct mespansivenes
Beaton et al., 1996 [20] * Very good
Beaton et al., 1998 [21] Adequate Doubtful
Cook et al., 2002 [22] Very good Inadequate
Mia}é%ge[ggi al, Very good Adequate Inadequate Very good Inadequate
Oh et al., 2009 [24] Very good Very good Very good Doubtful
1. AMERICAN SHOULDER AND Kemp et al., 2012 [25] Adequate Very good
ELBOW SURGEONS
STANDARDIZED SHOULDER Sciascia et al., 2017 [26] Inadequate
ASSESSMENT FORM (ASES) [19] Dabija et al., 2019 [27] Inadequate Inadequate Doubtful
Vrotsou et al., 2019 [28] Inadequate
Gotlin et al., 2020 [29] Inadequate
Hou et al., 2020 [30] Doubtful
Baumgarten et al., Doubtful

2020 [31]
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Table 4. Cont.

R . PROMs Content Structural Internal s o1t MEASUREMENT Criterion Construct :
Tools Validation Studies Development Validity Validity Consistency Reliability ERROR Validity Validity Responsiveness
Conboy et il" 1996 [43] Inadequate Adequate
Cook et al., 2002 [22] Inadequate
Angst et al., 2008 [46] Doubtful
Razmjou et al., 2008 [47] Very good Inadequate
2 CONSTANT-MURLEY SCORE Rocourt et al., 2008 [48] Adequate
(CMS) [44] Oh et al., 2009 [24] Inadequate Doubtful Very good Doubtful
Kemp et al., 2012 [25] Adequate Very good
Ban et al., 2016 [49] Inadequate Adequate Adequate Very good
Mahabier et al.,
a2511 616[%8] a Very good Very good Very good
Sciascia et al., 2017 [26] Inadequate
-Belin et al.,
] amGZSO ! 5[1;11(]3 a Adequate Very good
Van der Windt et al., Ver d
1998 [59] * ery goo
3. DUTCH SHOULDER Van der Heijden et al.,
DISABILITY QUESTIONNAIRE Inadequate Very good
(DUTCH-SDQ) [58] 2000 [60]
Paul et al., 2004 [61] Very good Inadequate
4. FLEXILEVEL SCALE OF
SHOULDER FUNCTION Cook et al., 2003 [63] * Inadequate Inadequate Inadequate Inadequate
(FLEX-SF) [63]
5. FUDAN UNIVERSITY *
SHOULDER SCORE [70] Geetal., 2013 [70] Doubtful Very good Inadequate Inadequate
6. FUNSCCF%%IS’&%SS)I_[I%[]JLDER Ioa?)i{iSd%;ze]t a L, Inadequate Adequate Very good Inadequate Very good Very good Doubtful
7. KORE&I\SI%IE_II\(/? EJ%SIDS})EI[{7§?ORING Tae et al., 2009 [73] * Inadequate Inadequate Very good Very good Inadequate Doubtful
8. MELBOURNE INSTABILITY *
SHOULDER SCALE (MISS) [80] Watson et al., 2005 [80] Inadequate Adequate Adequate
9. MODIFIED Van der Water et al.,
CONSTANT-MURLEY SCORE [82] 2014 [83] * Doubtful Adequate Adequate Very good Very good
10. MODIFIED ROWE SHOULDER Romeo et al., 1996 [89] * Inadequate

SCORE (MRS) [88]
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Table 4. Cont.

R . PROMs Content Structural Internal s o1t MEASUREMENT Criterion Construct :
Tools Validation Studies Development Validity Validity Consistency Reliability ERROR Validity Validity Responsiveness
Cook et al., 2002 [22] * Inadequate
Oh et al., 2009 [24] Inadequate Doubtful Very good Doubtful
11. MODIFIED UNIVERSITY OF Van de Water et al
CALIFORNIA—LOS ANGELES an 2%1 4a[§32r]e al, Doubtful Adequate Adequate Very good Very good
SHOULDER SCALE (UCLA) [95] -
Vaszcgilg %2} al., Adequate Adequate Very good
12. MUNICH SHOULDER Schmidutz et al., Inad " Inad "
QUESTIONNAIRE (MSQ) [100] 2012 [100] * hadequate hadequate
Dawson et al.
N Inadequate Very good Doubtful Inadequate Inadequate
13. OXFORD INSTABILITY SCORE 1999 11041 * 1 '8 1 1
(OIS) [104] Van dZ%Ii If[r]l%lg]et al., Inadequate
%%V;g(irllﬁt] il" Inadequate Doubtful Doubtful Adequate Doubtful
14. OXFORD SHOULDER SCORE
111
(©S9) [111] Van c;%ﬁa[tég]et al., Doubtful Adequate Adequate Very good Very good
15. PEDIATRIC/ADOLESCENT Edmonds et al.,
SHOULDER SURVEY (PASS) [129] 2017 [129] * Inadequate Very good Doubtful Very good Doubtful
16. PENN SHOULDER SCORE Cook et al., 2001 [133] * Inadequate
(PSS) [132] Leggin et al., 2006 [134] Inadequate Doubtful Inadequate Inadequate Inadequate
Hollmhead 3L, Do Inadequate Doubifl
17. ROTATOR CUFF QUALITY OF Razmjou et al.,
LIFE (RC-QOL) [142] 2006 [143] Very good Doubtful
Eubank et al., 2017 [144] Doubtful Very good Doubtful Very good Inadequate
Y8 Y8 q
Romeo et al., 1996 [89] * Inadequate
18. ROWE SCALE [%4] Oh et al., 2009 [24] Inadequate Very good Very good Doubtful
R%Iﬁl(ﬁ ;95 21" Inadequate Very good Doubtful Inadequate Inadequate
19. SHORT WESTERN ONTARIO Dewan et al., 2016 [160] Very good Adequate Adequate
ROTATOR CUFF INDEX
(SHORTWORC) [159] Dewan et al., 2018 [161] Inadequate Inadequate
Furtado et al.,
2020 [162] Adequate
20 SHOULDER ACTIVITY Brophy et al., 2005 [12] * Doubtful Doubtful Inadequate

RATING SCALE (SARS) [12]
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R . PROMs Content Structural Internal s o1t MEASUREMENT Criterion Construct :
Tools Validation Studies Development Validity Validity Consistency Reliability ERROR Validity Validity Responsiveness
Van de Water et al.
¢ Inadequate
21. SHOULDER FUNCTION 2015 [165] d
INDEX (SFInX) [165] Van ggl\é\/?ltgg ]et al,, Adequate Adequate Adequate Adequate
Roach et al., 1991 [167] * Inadequate Doubtful Inadequate Very good Inadequate
22 SHOULDER PAIN AND Beaton et al., 1996 [20] Very good
DISABILITY INDEX (SPADI) [167]  Heald et al., 1997 [168] Very good Inadequate
Beaton et al., 1998 [21] Adequate Doubtful
Roddey et al.,
20007169] Very good Inadequate Very good
Cook et al., 2001 [133] Inadequate
Cook et al., 2002 [22] Very good Inadequate
Paul et al., 2004 [61] Very good Inadequate
Maczl?)ggn[lli;loe]t al, Inadequate Very good Very good Very good
Angst et al., 2008 [46] Doubtful
Bicer et al., 2010 [171] Very good Adequate Very good
Staples et al., 2010 [172] Very good Doubtful
Hill et al., 2011 [173] Inadequate Very good Very good
Riley et al., 2015 [174] Very good
Jerosch-Herold et al.,
2017 [175] Very good
Thoom;(s)lc;e[g;;‘gf fetal, Adequate Adequate Adequate
ames-Berlin et al.,
I 2018 [51] Adequate Very good
Vaszcgilsa Iilt)g} al., Very good Adequate Adequate Very good
Riley et al., 2019 [177] Doubtful
Dabija et al., 2019 [27] Inadequate Inadequate Doubtful
Boake et al., 2020 [178] Very good Inadequate




Diagnostics 2021, 11, 845

32 of 62

Table 4. Cont.

s 3oas . PROMs Content Structural Internal s 1t MEASUREMENT Criterion Construct .
Tools Validation Studies Development Validity Validity Consistency Reliability ERROR Validity Validity Responsiveness
23. SHOULDER PAIN SCORE Winters et al.
(SPS) [196] 1996 [196] * Inadequate Doubtful Very good
24. SHOULDER RATING L’Ilrésga’]’la[;%%e]t a L, Inadequate Very good Doubtful Doubtful Adequate Inadequate
UESTIONNAIRE (SRQ) [203
Q (SRQ) [203] Paul et al., 2004 [61] Very good Very good
Beaton et al., 1996 [20] * Very good
Beaton et al., 1998 [21] Adequate Doubtful
Rcz)((:)l(t)ioe }[I]eétg?l" Very good Inadequate Very good
Cook et al., 2001 [133] Inadequate
Godfrey et al.
25. SIMPLE SHOULDER TEST Y ’ Inadequate Adequate Very good Very good
(SST) [206] 2007 [207] q q v8 v8
Oh et al., 2009 [24] Very good Doubtful Very good Doubtful
Roy et al., 2010 [208] Very good Doubtful
Hsu et al., 2017 [209] Inadequate Very good Doubtful
Vas;gilg Iﬁ)g; al, Very good Adequate Adequate Very good
Paunsesten etals Doubtful
Sciascia et 21., 2017 [26] Inadequate
Gowd et al., 2019 [217] Inadequate
26. SINGLE ASSESSMENT q
NUMERIC EVALUATION RATING Thigpen et al
(SANE) [216] 26;% [218] v Adequate Adequate Very good Inadequate Doubtful
Cohn et al., 2020 [219] Inadequate
Beaton et al., 1996 [20] * Very good
27. SUBJECTIVE SHOULDER 4
RATING SCALE (S3RS) [223] Kohn et al.1997 [224] Inadequate Inadequate
Beaton et al., 1998 [21] Adequate Doubtful
28. UNIVERSITY OF Romeo et al., 1996 [89] * Inadequate
CALIFORNIA—LOS ANGELES Roddey etal
SHOULDER SCALE (UCLA) [225 -
( ) 1229] 2000 [169] Very good
29. UNITED KINGDOM Croft et al., 1994 [230] * Inadequate Inadequate
SHOULDER DISABILITY
QUESTIONNAIRE (UK-SDQ) [230] Paul et al., 2004 [61] Very good Inadequate
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S . PROMs Content Structural Internal P MEASUREMENT Criterion Construct .
Tools Validation Studies Development Validity Validity Consistency Reliability ERROR Validity Validity Responsiveness
Kirkley et al.
1998 [232] * Doubitful Inadequate Inadequate Inadequate
30. WESTERN ONTARIO Oh et al., 2009 [24] Very good Very good Very good Doubtful
SHOULDER INSTABILITY INDEX
(WOSI) [232] Kemp et al., 2012 [25] Adequate Very good
Van der Linde et al.,
2017 [105] Inadequate
31. WESTERN ONTARIO Lo et al., 2001 [250] * Doubtful Adequate Inadequate Doubtful
OSTEOARTHRITIS OF THE -
SHOULDER INDEX (WOOS) [250] Sciascia et al., 2017 [26] Inadequate
Kirkley et al.
2003 [258] * Doubtful Adequate Inadequate
32. WESTERN ONTARIO Razmiou et al
ROTATOR CUFF INDEX azmjou e% al, Very good Doubtful
(WORC) [258] 2006 [143]
Gadsboell et al., Inad "
2017 [259] hadequate

Note: * Original validation studies. There were some validation studies which validated more than one shoulder tool. Only one section was supressed (cross-cultural validity /measurement invariance), as it was
not considered in any of the validated articles included. Abbreviations: PROMs, patient reported outcome measures.
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The methodological quality results are summarised below.
QUADAS-2. The risk of bias section obtained worse results than applicability.

- Risk of bias: patient selection stands out with 81/111 positive outcomes (72.97%). Index
test and reference standard got 4/111 positive results (3.60%) and 70/111 unclear results
(63.06%). The scope could not be evaluated in 37/111 cases (33.33%) in index test,
reference standard and flow and timing due to the lack of a reference standard in the
validation processes.

- Concerns regarding applicability: patient selection and index test got the best possible
score in all validations (100%). The reference standard could not be evaluated in
37/111 cases (33.33%) as for the risk of bias section.

In relation to total QUADAS-2 scores, 4/111 validations (3.60%) stood out for obtaining
6 positive results in the QUADAS-2 and 22/111 validations (19.81%) achieved 5 results of
“low” risk of bias or “low” concerns regarding applicability.

COSMIN RB.

- Patient reported outcome measures (PROMs) development: 22 /111 validations (19.81%)
were analysed and the score was “doubtful” in 6/22 cases (27.27%) and “inadequate”
in 16/22 cases (72.73%).

- Content validity was addressed in 10/111 of the validations (9%), and the score was
“adequate” in 1/10 cases (10%), “doubtful” in 4/10 cases (40%) and “inadequate” in
5/10 cases (50%).

- Structural validity was taken into account in only 6/111 validations, and 33.33% of the
results were both “very good” and “inadequate”.

- Internal consistency was taken into account in 31/111 validations (27.92%), and 24/31
were very favourable, obtaining “very good” results (77.41%).

- Reliability was addressed in 58/111 validations (52.25%), and 41.38% of the results
were both “adequate” and “inadequate”.

- Measurement error was calculated in 16/111 validations (14.41%), and many of its
scores were “adequate” (76.47%).

- Criterion validity was considered for 16/111 validations (14.41%), and 12/16 stood out
with “very good” results (75%).

- Construct validity was evaluated in 59/111 validations (53.15%), and 34/59 stood out
for obtaining “very good” results (57.62%).

- Responsiveness was the most measured metric property. It was considered in 64/111
validations (57.65%). Of these, 14/64 obtained “very good” results (21.87%), 2/64
“adequate” (3.12%), 27 /64 “doubtful” (42.18%), and 21/64 “inadequate” (32.81%).

Regarding the general COSMIN RB score, 9/111 validations obtained “very good”
scores regarding the metric properties they addressed.

3.4. Indications/Applications, Transcultural Adaptations and Administration

In relation to the applications and indications, 13/32 tools (40.63%) [72,73,80,88,94,104,
142,159,165,225,232,250,258] were initially designed to assess specific populations: shoulder
pathologies like RC disease [73,142,159,258], instability [80,104,232], proximal humeral
fracture [165] and osteoarthritis [250]; or surgical interventions like Bankart repair [88,94],
RC disease repair [72] and total arthroplasty [225].

The populations in which the tools have been validated are listed below, differentiat-
ing among populations regarding symptoms/signs, pathologies and surgical treatments,
whether general or specific techniques (Table 5).
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Table 5. Study population of the validations.

Tools Validation Studies Populations
Sym.ptoms/ Pathologies Surgical Interventions
Signs
Beaton et al., 1996 [20] * Shoulder disorders
Beaton et al., 1998 [21] Pain RC disease, OA, glenohumeral instability, malunion of RC repair, total shoulder
a shoulder fx arthroplasty
Shoulder
Cook et al., 2002 [22] dysfunction
Impingement syndrome, instability /dislocation, RC
Michener et al., 2002 [23] Weakness syndrome, adhesive capsulitis, humeral fx, RC and Surgery
adhesive capsulitis
Oh et al., 2009 [24] RC disorder, SLAP lesion, shoulder instability
1. AMERICAN Symptoms of
SHOULDER AND Kemp et al., 2012 [25] shoulder Shoulder instability
ELBOW SURGEONS instability
A%gégslﬁlgiggsdﬁigéglfﬁ)] Sciascia et al., 2017 [26] Primary glenohumeral OA Total shoulder arthroplasty
Dabija et al., 2019 [27] RC tear
Subacromial pathology with/without RC rupture, .
Vrotsou et al., 2019 [28] tendinopathy, instability Surgery repair
Gotlin et al., 2020 [29] RC repair
RC tear, frozen shoulder, impingement syndrome,
Hou et al., 2020 [30] Pain instability of shoulder, AC joint arthritis, SLAP lesion,

biceps tendinopathy

Baumgarten et al., 2020 [31]

RC repair and total shoulder
arthroplasty
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Table 5. Cont.
Tools Validation Studies Populations
Sym.ptoms/ Pathologies Surgical Interventions
Signs
Conboy et al., 1996 [45] * Dislocation, arthritis, impingement
Cook et al., 2002 [22] Should?r
dysfunction
Primary unilateral or bilateral
Angst et al., 2008 [46] total shoulder arthroplasty
Razmjou et al., 2008 [47] Impingement syndrome or partial thickness RC tears RC repair
Rocourt et al., 2008 [48] Should.er
dysfunctions
2. CONSTANT-MURLEY SCORE Oh et al., 2009 [24] RC disorders, isolated SLAP lesions, shoulder
(CMS) [44] 7 instability
Anterior
Kemp et al., 2012 [25] glenohumeral Shoulder instability
instability
Ban et al., 2016 [49] Clavicle fx
Mabhabier et al., 2016 [50] Humeral shaft fx
Sciascia et al., 2017 [26] Glenohumeral OA Total shoulder arthroplasty
T . Degenerative RC disease (tendinopathy with or
James-Belin et al., 2018 [51] Pain without full-thickness tear)
Van der Windt et al., 1998 [59] * Pain Capsular syndrome, acute burgltls, acromioclavicular
syndrome, subacromial syndrome
3. DUTCH SHOULDER Pain and
DISABILITY QUESTIONNAIRE v, der Heijden et al., 2000 [60] restricted
(DUTCH-SDQ) [58] passive ROM
glenohumeral
Paul et al., 2004 [61] Pain
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Table 5. Cont.

Tools Validation Studies Populations
Sym.ptoms/ Pathologies Surgical Interventions
Signs
4. FLEXILEVEL SCALE OF
SHOULDER FUNCTION Cook et al., 2003 [63] * Shoulder pathology
(FLEX-SF) [63]
5. FUDAN UNIVERSITY Ge et al, 2013 [70] Pain or RC tear, blcepir;eniiozggy’ subacromial
SHOULDER SCORE [70] v discomfort pimgement,

labrum injury, frozen shoulder, tendinopathy

6. FUNCTIONAL SHOULDER
SCORE (FSS) [72]

Tossifidis et al., 2015 [72] *

RC disease

RC repair

7. KOREAN SHOULDER SCORING
SYSTEM (KSS) [73]

Tae et al., 2009 [73] *

RC tears, impingement syndrome or RC tendinopathy

8. MELBOURNE INSTABILITY
SHOULDER SCALE (MISS) [80]

Watson et al., 2005 [80] *

Glenohumeral dislocation or subluxation

Surgical stabilization

9. MODIFIED
CONSTANT-MURLEY SCORE [82]

Van der Water et al., 2014 [83] *

Isolated proximal humeral fx

10. MODIFIED ROWE SHOULDER
SCORE (MRS) [88]

Romeo et al., 1996 [89] *

Shoulder stabilization procedures

Bankart-type repairs, capsular
shifts, arthroscopic stabilizations

11. MODIFIED UNIVERSITY OF
CALIFORNIA—LOS ANGELES
SHOULDER SCALE (UCLA) [95]

Cook et al., 2002 [22] *

Shoulder dysfunction

Oh et al., 2009 [24]

RC disorders, isolated SLAP lesions, shoulder
instability

Van de Water et al., 2014 [83]

Isolated proximal humeral fx

Vascellari et al., 2018 [96]

Anterior shoulder instability

Arthroscopic Bankart repair, open
Bristow-Latarjet procedure **

12. MUNICH SHOULDER
QUESTIONNAIRE (MSQ) [100]

Schmidutz et al., 2012 [100] *

Shoulder disorder

13. OXFORD INSTABILITY SCORE
(OIS) [104]

Dawson et al., 1999 [104] *

Shoulder instability

Van der Linde et al., 2017 [105]

Primary and recurrent shoulder instability
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Table 5. Cont.

Tools Validation Studies Populations
Sym.ptoms/ Pathologies Surgical Interventions
Signs
Impingement syndrome, RC tear, calcified deposits in
" the RC tendon, primary or secondary OA,
14. OXFORD SHOULDER SCORE Dawsonetal, 1996 [111] inflammatory
(OSS) [111] arthritis, adhesive capsulitis
Van de Water et al., 2014 [83] Isolated proximal humeral fracture
15. PEDIATRIC/ Complaints

ADOLESCENT SHOULDER Edmonds et al., 2017 [129] * related to the
SURVEY (PASS) [129] shoulder
. Pain and

Cook et al., 2001 [133] dysfunction

16. PENN SHOULDER SCORE
(PSS) [132]

Leggin et al., 2006 [134]

Impingement/tendinopathy, RC tear, instability,
adhesive
capsulitis/frozen shoulder, proximal humerus fx,
acromioclavicular joint arthritis, glenohumeral joint

arthritis
Hollinshead et al., 2000 [142] * RC disease
17. ROTATOR CUFF QUALITY OF Razmjou et al., 2006 [143] Impingement syndrome RC repair

LIFE (RC-QOL) [142]

Eubank et al., 2017 [144]

Chronic full-thickness RC tear

18. ROWE SCALE [94]

Romeo et al., 1996 [89] *

Bankart-type repairs, capsular

Shoulder stabilization procedures shifts, arthroscopic stabilizations

Oh et al., 2009 [24]

RC disorders, isolated SLAP lesions, shoulder
instability

19. SHORT WESTERN ONTARIO
ROTATOR CUFF INDEX
(SHORT-WORC) [159]

Razmjou et al., 2012 [159] *

Acromioplasty, RC repair,
RC pathology with biceps lesion debridement, tenodesis or
tenotomy of LHB

Dewan et al., 2016 [160]

RC repair with or without
acromioplasty

Dewan et al., 2018 [161]

RC repair
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Tools Validation Studies Populations
Sym.ptoms/ Pathologies Surgical Interventions
Signs
Furtado et al., 2020 [162] RC disorders
20. SHOULDER ACTIVITY " - Reverse total shoulder
RATING SCALE (SARS) [12] Brophy et al., 2005 [12] RC tears, glenohumeral joint OA, RC arthropathy arthroplasty
Van de Water et al., 2015 [165] * Isolated prox1malfh1,(1ir.ni3ral f?<, proximal humeral
21. SHOULDER FUNCTION x-dislocation
INDEX (SFInX) [165 i i
( ) [165] Van de Water et al., 2015 [166] Isolated proximal humeral fx. or proximal humeral
fx-dislocation
Roach et al., 1991 [167] * Pain
Beaton et al., 1996 [20] Shoulder disorders
Impingement/tendinopathy/
bursitis, instability /dislocation, RC syndrome,
Pain, adhesive . .
Heald et al., 1997 [168] weakness capsulitis, fx, sternoclavicular or acromioclavicular Arthroscopic surgery, RC repair
joint
subluxation, contusion
Beaton et al., 1998 [21] Pain RC disease, OA, glenohumeral instability, malunion of RC repair, total shoulder
a shoulder fx arthroplasty
22. SHOULDER PAIN AND .
DISABILITY INDEX (SPADI) [167] Roddey et al., 2000 [169] Shoulder disorders
Pain and
Cook et al., 2001 [133] dysfunction
Cook et al., 2002 [22] Dysfunction
Paul et al., 2004 [61] Pain
MacDermid et al., 2006 [170] Pain
Primary unilateral or bilateral
Angst et al,, 2008 [46] total shoulder arthroplasty
Bicer et al., 2010 [171] Pain Adhesive capsulitis, RC/biceps tendinopathy, RC tear,

myofascial, OA, bursitis
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Table 5. Cont.

Tools

Validation Studies

Populations

Symptoms/
Signs

Pathologies

Surgical Interventions

Staples et al., 2010 [172]

Pain, stiffness

Adhesive capsulitis

Hill et al., 2011 [173]

Pain, stiffness

Riley et al., 2015 [174] Pain
Jerosch-Herold et al., 2017 [175] Pain
Thoomes de Graaf et al., Pain
2017 [176] a
. . Degenerative RC disease (tendinopathy with or
James-Berlin et al., 2018 [51] Pain without full-thickness tear)
Vascellari et al., 2018 [96] Anterior shoulder instability Arth.roscoplc Ba.nkart repair; open
Bristow-Latarjet procedure **
Riley et al., 2019 [177] Pain
Dabija et al., 2019 [27] RC tears
Boake et al., 2020 [178] RC repair
23. SHOULDER PAIN SCORE . . .
(SPS) [196] Winters et al., 1996 [196] Pain
Impingement instability, complete tear of the RC, OA
, . of the glenohumeral joint, adhesive capsulitis, OA of
24 SHOULDER RATING L'Insalata et al., 1997 [203] the
QUESTIONNAIRE (SRQ) [203] acromioclavicular joint
Paul et al., 2004 [61] Pain
Beaton et al., 1996 [20] * Shoulder disorder
Beaton et al., 1998 [21] Pain RC disease, OA, glenohumeral instability, malunion of RC repair, total shoulder
5. SIMPLE SHOULDER TEST a shoulder fx arthroplasty
(SST) [206] Roddey et al., 2000 [169] Shoulder disorders
Pain and

Cook et al., 2001 [133]

dysfunction
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Tools Validation Studies Populations
Sym.ptoms/ Pathologies Surgical Interventions
Signs
Godfrey et al., 2007 [207] Shoulder instability, RC injury
Oh et al., 2009 [24] RC disorders, 1sol'ated SLAP lesions, shoulder
instability
Shoulder arthroplasty:
hemiarthroplasty, total shoulder
Roy et al., 2010 [208] arthroplasty, reverse total
shoulder
arthroplasty
OA, rheumatoid arthritis, avascular necrosis,
Hsu et al., 2017 [209] capsulorrhaphy arthropathy, post-traumatic arthritis, Shoulder arthroplasty
cuff tear arthropathy
Vascellari et al., 2018 [96] Anterior shoulder instability Arth}‘oscoplc Be{nkart repatt ogen
Bristow-Latarjet procedure
Baumgarten et al., 2020 [31] RC repair and total shoulder
arthroplasty
Sciascia et al., 2017 [26] * Primary glenohumeral OA Total shoulder arthroplasty
Gowd et al., 2019 [217] Primary glenohumeral arthritis and RC arthropathy Anatomic or reverse total shoulder
arthroplasty
Signs and
26. SINGLE ASSESSMENT symptoms of
NUMERIC EVALUATION RATING . subacromial Primary arthroscopic RC repair,
(SANE) [216] Thigpen etal,, 2018 [218] impingement or total shoulder replacement
adhesive
capsulitis

Cohn et al., 2020 [219]

Total shoulder arthroplasty or
reverse total shoulder arthroplasty
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Table 5. Cont.

Tools Validation Studies Populations
Sy?il;t:;w/ Pathologies Surgical Interventions
Beaton et al., 1996 [20] * Shoulder disorders
Anterior shoulder reconstructions,
27. SUBJECTIVE SHOULDER Kohn etal., 1997 [224] subacromial decompressions
RATING SCALE (SSRS) [223] - lenoh T o o ; - Lhoul
Beaton et al., 1998 [21] Pain RC disease, OA, glenohumeral instability, malunion o RC repair, total shoulder
a shoulder fx arthroplasty
28. UNIVERSITY OF Romeo et al., 1996 [89] * Shoulder stabilization procedures Bgnkart—type repairs, cap su} ar
CALIFORNIA—LOS ANGELES shifts, arthroscopic stabilizations
SHOULDER SCALE (UCLA) [225] Roddey et al., 2000 [169] Shoulder disorders
29. UNITED KINGDOM Croft et al., 1994 [230] * Pain
SHOULDER DISABILITY
Paul et al., 2004 [61] Pain

QUESTIONNAIRE (UK-SDQ) [230]

30. WESTERN ONTARIO
SHOULDER INSTABILITY INDEX
(WOSI) [232]

Kirkley et al., 1998 [232] *

Instability shoulder

Oh et al., 2009 [24]

RC disorder, SLAP lesion, shoulder instability

Kemp et al., 2012 [25]

Symptoms of
shoulder
instability

Shoulder instability

Van der Linde et al., 2017 [105]

Primary and recurrent shoulder instability

31. WESTERN ONTARIO
OSTEOARTHRITIS OF THE
SHOULDER INDEX (WOOS) [250]

Lo et al., 2001 [250] *

Pain

OA

Sciascia et al., 2017 [26]

Primary glenohumeral OA

Total shoulder arthroplasty

32. WESTERN ONTARIO
ROTATOR CUFF INDEX
(WORC) [258]

Kirkley et al., 2003 [258] *

Symptoms

RC tendinopathy, RC tendinopathy with no tear,
partial-thickness RC tears, full-thickness RC tears, RC
arthropathy

Razmjou et al., 2006 [143]

Impingement syndrome

Gadsboell et al., 2017 [259]

Scapula alata

Note: * Original validation studies. ** Specific surgical technique. Abbreviations: fx, fracture; OA, osteoarthritis; RC, rotator cuff; ROM, range of motion.
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Regarding the study populations, 58 /111 validations (52.25%) were performed in a
general population and 53/111 (47.75%) were carried out in a specific population (according
to the pathology, surgical intervention or sign). A specific pathology was analysed in
28/111 cases (25.22%): RC disease in 12/111 validations (10.81%), shoulder instability in
7/111 (6.31%), humeral fracture in 6/111 (5.41%) and clavicle fracture, OA and adhesive
capsulitis in 1/111 (0.90%). Surgical interventions were analysed in 24/111 validations
(21.62%): surgical arthroplasty in 12/111 (10.81%), and RC repair and shoulder stabilisation
procedures (as Bankart-type repairs or capsular shifts) in 6/111 (5.41%). A sign, scapula
alata, was analysed in 1/111 studies (0.90%).

Regarding transcultural adaptations of rating scales, 17/32 outcome measures
(563.12%) [12,19,44,58,82,88,94,104,111,132,142,167,203,206,232,250,258] were validated in
other languages. The assessment tools that obtained the highest results in cross-cultural
adaptation regarding languages were: Oxford Shoulder Score (OSS) [111] validated in
17 cases, Shoulder Pain and Disability Index (SPADI) [167] in 15, Western Ontario Shoulder
Instability Index (WOSI) [232] in 12 and Western Ontario Rotator Cuff Index (WORC) [258]
in 11.

In relation to the administration of the scale, 23/32 (71.87%) [12,58,63,72,80,100,104,
111,129,132,142,159,165,167,196,203,206,216,223,230,232,250,258] are self-administered and
9/32 outcome measures (28.12%) [19,44,70,73,82,88,94,95,225] have to be administered by
expert clinicians.

3.5. Content Approached by Items and Components of the Tools
Table 6 shows the items and components of the outcome measures grouped by content.
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Table 6. Content approached by items and components of outcome measures.

Outcome Measures

ROM

Shoulder
Stability

Pain

Patient/
Clinician
Satisfaction

Muscle
Power/
Strength

Physical
Symptoms/
Signs

ADL

Physical and
Sport
Activities

Social  Psychological
Work Life Aspects

1. AMERICAN SHOULDER AND ELBOW
SURGEONS STANDARDIZED SHOULDER
ASSESSMENT FORM (ASES) [19]

v

v

v

v

2. CONSTANT-MURLEY SCORE (CMS) [44]

v

3. DUTCH SHOULDER DISABILITY
QUESTIONNAIRE (DUTCH-SDQ) [58]

Q\

4. FLEXILEVEL SCALE OF SHOULDER
FUNCTION (FLEX-SF) [63]

5. FUDAN UNIVERSITY SHOULDER SCORE [70]

6. FUNCTIONAL SHOULDER SCORE (FSS) [72]

7. KOREAN SHOULDER SCORING SYSTEM
(KSS) [73]

SNEENENEEN

8. MELBOURNE INSTABILITY SHOULDER
SCALE (MISS) [80]

\

9. MODIFIED CONSTANT-MURLEY SCORE [82]

Q\

10. MODIFIED ROWE SHOULDER SCORE
(MRS) [88]

11. MODIFIED UNIVERSITY OF
CALIFORNIA—LOS ANGELES SHOULDER
SCALE (UCLA) [95]

\

12. MUNICH SHOULDER QUESTIONNAIRE
(MSQ) [100]

13. OXFORD INSTABILITY SCORE (OIS) [104]

\

14. OXFORD SHOULDER SCORE (0SS) [111]

RN

15. PEDIATRIC /ADOLESCENT SHOULDER
SURVEY (PASS) [129]

16. PENN SHOULDER SCORE (PSS) [132]

17. ROTATOR CUFF QUALITY OF LIFE
(RC-QOL) [142]

NN NS ENENEEN

18. ROWE SCALE [94]

NEENEENERN

NEENEENEEN

19. SHORT WESTERN ONTARIO ROTATOR CUFF
INDEX (SHORTWORC) [159]

ANEENEENEEN
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Table 6. Cont.

Shoulder

Outcome Measures ROM Stability

Pain

Patient/
Clinician
Satisfaction

Muscle
Power/
Strength

Physical
Symptoms/
Signs

ADL

Physical and
Sport
Activities

Work

Social
Life

Psychological
Aspects

20. SHOULDER ACTIVITY RATING SCALE v
(SARS) [12]

v

v

21. SHOULDER FUNCTION INDEX (SFInX) [165]

v

v

22. SHOULDER PAIN AND DISABILITY INDEX
(SPADI) [167]

23. SHOULDER PAIN SCORE (SPS) [196]

24. SHOULDER RATING QUESTIONNAIRE
(SRQ) [203]

AN

25. SIMPLE SHOULDER TEST (SST) [206]

26. SINGLE ASSESSMENT NUMERIC
EVALUATION RATING (SANE) [216]

27. SUBJECTIVE SHOULDER RATING SCALE v v
(SSRS) [223]

28. UNIVERSITY OF CALIFORNIA—LOS
ANGELES SHOULDER SCALE (UCLA) [225]

AN

29. UNITED KINGDOM SHOULDER DISABILITY
QUESTIONNAIRE (UK-SDQ) [230]

30. WESTERN ONTARIO SHOULDER v v
INSTABILITY INDEX (WOSI) [232]

31. WESTERN ONTARIO OSTEOARTHRITIS OF
THE SHOULDER INDEX (WOQOS) [250]

v

v

v

v

v

v

32. WESTERN ONTARIO ROTATOR CUFF INDEX
(WORC) [258]

v

v

v

v

v

v

Abbreviations: ADL, activities of daily living; ASES, American Shoulder and Elbow Surgeons Standardized Shoulder Assessment Form; CMS, Constant-Murley Score; Dutch-SDQ, Dutch Shoulder Disability
Questionnaire; FLEX-SE, Flexilevel Scale of Shoulder Function; FSS, Functional Shoulder Score; MISS, Melbourne Instability Shoulder Scale; MSQ, Munich Shoulder Questionnaire; OIS, Oxford Instability Score;
OSS, Oxford Shoulder Score; PSS, Penn Shoulder Score; RC-QOL, Rotator Cuff Quality Of Life; ROM, range of motion; SHORTWORC, Short Western Ontario Rotator Cuff Index; SARS, Shoulder Activity Rating
Scale; SFInX, Shoulder Function Index; SPADI, Shoulder Pain and Disability Index; SPS, Shoulder Pain Score; SRQ, Shoulder Rating Questionnaire; SST, Simple Shoulder Test; SANE, Single Assessment Numeric
Evaluation Rating; SRSS, Subjective Shoulder Rating Scale; UCLA, University of California—Los Angeles Shoulder Scale; UK-SDQ, United Kingdom Shoulder Disability Questionnaire; WOSI, Western Ontario
Shoulder Instability Index; WOOS, Western Ontario Osteoarthritis of the Shoulder index; WORC, Western Ontario Rotator Cuff Index.
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No topic was included in every tool, and no scale addressed all the contents presented.
The frequency in which the subjects were considered by the evaluated tools is represented
in percentages by means of a bar graph in Figure 2.
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Figure 2. Frequency with which the scales consider specific topics. Abbreviations: ADL, activities of daily living; ROM,

range of motion.

The contents addressed, in descending order of frequency, were: activities of daily
living (ADL) (81.25%), pain (78.13%), range of motion (ROM) (65.63%), muscle power or
strength (62.5%), physical and sport activities (62.5%), work (59.38%), psychological aspects
(28.13%), shoulder stability (25%), physical symptoms or signs (18.75%) (compensations,
weakness, stiffness, tenderness, atrophy, etc.), patient or clinician satisfaction (15.63%) and
social life (12.5%).

4. Discussion

This systematic review compiled 32 validated functional assessment scales and anal-
ysed the methodological quality of 111 validations from 73 validation studies associated
with said tools. Secondarily, an operational comparison of the methods was carried out
to choose the most appropriate in each case, providing a detailed analysis of their charac-
teristics: authors, years, validation studies, indications or applications, origins, languages,
instructions for use and observations, as well as the topics addressed.

4.1. Methodological Quality

The QUADAS-2 [16] and the COSMIN RB [273] were used to assess methodological
quality in a complementary way, which helped to determine the degree of reliability of the
results obtained in the validations [17]. Regarding the QUADAS-2 [16], the patient selection
domain obtained the best results because a large number of validations, such as that of Van
der Windt [59], described the methodology used in this process and the patients included.
However, two validations [144,160] included a convenience sample, increasing the risk
of statistical bias in their results. The index test, reference standard and flow and timing
domains could not be evaluated in 33% of the validations, as they did not include a reference
standard. From a clinical perspective, the use of a reference standard is crucial, since it
enables the comparison of the outcome measure that is being validated with a method of
proven quality that can create scientific evidence. From a methodological perspective, the
ideal validation study should include a blind and independent comparison between the
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tool to be validated and the reference standard, and both should be assessed in the same
patient at the same time [16]. This was done by authors such as MacDermid et al. [170].

This review used the updated version of the COSMIN (2012) [274] (i.e., COSMIN RB
(2018) [17]), developed exclusively for use in systematic reviews on outcome measures [17].
Consequently, it has led to a better assessment of the reliability of the results obtained,
increased transparency, and therefore, a higher methodological quality of this study [17].
Additionally, the update has made it more intuitive and easier for reviewers to administer.
However, including the new PROMs development section [17] resulted in the overall results
being less favourable than those that would have been obtained with the COSMIN [274].
This is because the COSMIN RB makes it difficult for the validation studies that contained
the tool design and development to obtain positive scores. Regarding the metric properties
evaluated in this checklist, responsiveness was the most addressed. Despite this, this metric
property obtained a large number of inadequate results because, among other reasons, the
validations did not describe the intervention applied, as in Ge et al. [70], or the construct
measured by the comparison instrument was not clear, as in the study by Razmjou et al. [47].
Regarding internal consistency, most of the validations obtained the highest possible score
with the COSMIN RB. An example of this is the validation of Cook et al. [22], where the
internal consistency statistic was calculated for each scale or subscale using Cronbach’s
alpha. Regarding the design and development of the functional assessment methods, a
large percentage of the validations obtained inadequate or doubtful results. This was
because the researcher—patient interviews were not recorded or included notes, as in the
validation of Razmjou et al. [159]. Furthermore, cases with small sample size—such as that
of L'Insalata et al. [203], where the sample size was 30 patients—obtained an “inadequate”
result. In order to obtain a “doubtful” result, 31 to 49 subjects are required and at least 50
are required for the result to be “adequate”. Optimising the sample size is essential for
good methodological quality, since if the sample is too small the study not be able to detect
an effect that is of interest, and if the sample is too large, it would suppose an unnecessary
use of resources [275].

After comprehensive quality analysis using the QUADAS-2 [16] and the COSMIN
RB [17], the results obtained using both tools contain inconsistencies. This occurred in
the validation of Romeo et al. [89] of the Modified Rowe Shoulder Score [88], with a very
favourable score using the QUADAS-2, but obtaining inappropriate results regarding
reliability—the only metric property assessed by the COSMIN RB. The uncertainty about
whether the patients” health condition was the same at the time of each measurement deter-
mined the unfavourable reliability result. In contrast, the validations of Vascellari et al. [96]
using the Modified University of California—Los Angeles Shoulder Scale (UCLA) [95] and
the Simple Shoulder Test (SST) [206] obtained good results using both the QUADAS-2 and
the COSMIN RB. This was interpreted as high reliability to assess arthroscopic Bankart
repair or open Bristow-Latarjet procedure for recurrent anterior shoulder instability using
the Modified UCLA [95] and the SST [206]. The same occurred with the validation of
Van der Water et al. [165] using the Shoulder Function Index (SFInX) [165] and that of
Bicer et al. [171] using the SPADI [167]. Thus, the SFInX [165] and the SPADI [167] are
highly recommended in proximal humerus fractures and shoulder pain, respectively.

The Modified UCLA [95], the SPADI [167] and the SST [206] were the tools with the
highest methodological quality according to the QUADAS-2 and the COSMIN RB. All of
them obtained at least one validation with positive results: “low” risk of bias in 5/7 criteria
(QUADAS-2), as well as “very good” and “adequate” (COSMIN RB). The aforementioned
Modified UCLA [95], SPADI [167] and SST [206] were validated for a wide variety of
dysfunctions, although they showed the highest quality for the assessment of surgical
interventions for shoulder instability [96] using the Modified UCLA [95] and the SST [206]
and shoulder pain [171] using the SPADI [167].

It should be noted that different factors need to be taken into consideration when
choosing an assessment method. Therefore, a high level of methodological quality is
neither the only characteristic to be taken into account, nor does it have to be the main
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one. Sometimes, the specificity of a scale regarding a population may be the key to the
clinician’s decision making, as shown below. This is the case, for example, for scales
designed specifically for a surgical intervention [72].

In relation to the four validations using the Modified UCLA [95], the most recent [96]
(2018) obtained the highest quality due to scientific development over time. In the same
way, the quality of the 10 validations using the SST [206] improved between 1996 [20]
and 2020 [31]. These findings are linked to the current standards expected by prestigious
scientific journals. In contrast, the 21 validations using the SPADI [167] did not evolve over
time (1991 [167]-2020 [178]). In fact, the best quality was obtained in 2010 [171].

4.2. Indications/Applications and Cross-Cultural Adaptations

Most of the functional assessment scales included have been applied for different
shoulder injuries, as they are considered general assessment tools. However, as this
study shows, some outcome measures were designed for a specific pathology, possibly
due to their high incidence [276]. These include RC injuries [73,142,159,258], shoulder
instabilities [80,104,232], proximal humerus fractures [165] and osteoarthritis [250]. Still,
over the years, they have been validated and applied for different dysfunctions. This is the
case of the WORC [258], which was originally designed only for RC injuries, but which
was later validated for scapula alata [259] as well, expanding its application possibilities.
On occasion, some specific scales have even been applied to other populations without
having been validated—for example, the WOOS [250] was created for osteoarthritis and
was subsequently used for proximal humerus fractures [253]. There are also tools for
specific populations regarding symptoms/signs or general surgeries [26].

On the other hand, RC assessment methods stand out due to the large number of
validations that support them [27,47,72,73,142,144,159-162,207,258]. In fact, these valida-
tions are both of their specific and general scales. However, it is noteworthy that another
frequent dysfunction, adhesive capsulitis [277], does not have a specific validated tool, and
only a general scale has been validated for this dysfunction (i.e., the SPADI) [167].

Many of the functional assessment scales included are known worldwide and have
cross-cultural adaptations in other languages. The tool with the most cross-cultural adapta-
tions is the OSS [111], as it is fast, practical, reliable, valid and clinically sensitive to changes.
By contrast, despite having fewer adaptations to other languages, the CMS [44] is more
often used [53] than the OSS [111], both at a clinical level and for scientific dissemination.

Being aware of the wide variety of existing scales and their general or specific applica-
tions, linked to validations that ratify their effectiveness, makes it easier for the clinician to
choose the most appropriate method in each case.

4.3. Tool Administration

Regarding the administration of the assessment tools, the majority were self-administered
by the patients (72%) following the authors’ instructions. Thus, the outcome measures used
simple language users could understand, such as: “Is your shoulder comfortable with your
arm at rest by your side?” [206] and “How much difficulty do you have sleeping because of
your shoulder?” [232]. Furthermore, the Munich Shoulder Questionnaire [100] enables com-
prehension using images representing positions or actions. On the other hand, some scales
require specialised shoulder clinicians to assess motion ranges [19,44,70,73,82,88,94,95,225],
medical signs [19], muscle strength or power [19,44,70,82,95,225] and stability [19,88,94].
This can all be done through observation, palpation, instrumentation (goniometer), assess-
ment tests (Daniels for strength, Apprehension Test for stability), etc.

In recent decades, clinicians have tended to take patients’ perception into account [278],
which improves communication between patient and clinician [279]. Indeed, the original
version of the renowned UCLA [225] was modified to include the degree of patient satisfac-
tion [95]. Complementing the objective data with this perception favours the evaluations
and, therefore, decision making throughout the functional recovery process. This would
justify the notable increase in the design and development of PROMs.
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4.4. Content Addressed by the Items and Components of the Tools

The items included in the scales are shown below in descending order of frequency.

The ADL were the most considered component. Only 6 out of 32 outcome mea-
sures [12,88,94,129,196,223] did not address them. Including them is essential since they
measure medical condition in terms of functionality [279]. In addition, specifically, “reach-
ing above head level” was included by the vast majority of scales (81.25%).

The second most frequently included aspect was shoulder pain [19,44,58,70,72,73,80,
82,88,95,100,104,111,129,132,142,167,196,203,223,225,230,232,250,258], possibly due to its
high incidence in the population [280]. In particular, the Shoulder Pain Score [196] focuses
solely on this topic. Night-time pain is highlighted specifically since the quality of sleep
generally decreases in patients who suffer from it [281]. Lack of rest leads to the alteration
of the abilities to perform the ADL, even having an impact on the emotional area. This
justifies its consideration in the assessment tools. Indeed, Constant et al. [82] modified their
original version to include night-time pain [82] among other items.

The ROM [12,19,44,58,63,70,73,80,82,88,94,95,100,129,132,142,203,206,223,225,232] was
the third most considered topic. Regarding this, the great amplitude of the shoulder stands
out [1]. This enables the performance of the necessary supracranial motions in the usual
range of ADL.

Physical and sports activities [12,44,80,82,88,94,100,104,129,132,142,165,203,206,216,
223,230,232,250,258] and muscle strength and power [12,19,44,63,70,73,80,82,88,95,100,104,
129,142,159,165,167,203,206,225,232] were the fourth most frequently considered topics.
Both aspects are closely related. In fact, imbalance between external and internal rotation
forces, as well as infraspinatus muscle atrophy, are common in volleyball players [282].
Furthermore, there is a clear link between certain sports and many shoulder injuries.
For example, glenohumeral laxity and instability and scapular dyskinesia commonly
affect swimmers [283]. RC disorders, especially subacromial impingement, are typical of
golfers [284].

The direct relationship between shoulder impairment and appropriate work perfor-
mance makes addressing the work area essential [12,44,80,82,88,94,100,104,111,132,142,
159,203,206,216,223,232,250,258]. Shoulder disorders are the third most common cause of
musculoskeletal consultations [2]. In particular, surgical interventions are directly linked
with temporary work disabilities, and may even be permanent at times. This professional
absenteeism not only causes socioeconomic losses but also affects the mental and emotional
state [285].

Only a few tools addressed psychological aspects [58,100,104,129,142,230,232,250,258]
and shoulder stability [19,80,88,94,104,129,223,232]. Shoulder stability and muscle strength
are closely related—so much so that shoulder stability is improved through strength
training [286]. Furthermore, stability together with a great shoulder ROM are essential for
the adequate execution of ADL [287]. For their part, psychological factors are especially
relevant and can lead to chronicity or modify the perception of the intensity of the pain
and therefore the degree of dysfunction [288].

Physical signs and symptoms [19,129,159,232,250,258], degree of satisfaction [70,73,95,132,203]
and social life [100,104,129,142] were the least addressed aspects, even though they also
influence functionality.

Despite the importance of the contents shown above, this review did not identify
any functional assessment tool that included all of them. For this reason, a prospective
study suggested by the authors would be the development of an outcome measure of
methodological quality that includes this requirement.

4.5. Limitations and Strengths

Regarding the limitations of this review, its extension—which resulted from the
high number of identified tools and validations analysed—Ied the authors to exclude the
methodological quality of cross-cultural adaptations. Even so, we decided to provide the
references in order to make it easier for interested readers to find them.
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As to its strengths, the paper compiled up to 32 validated shoulder outcome measures,
providing a unique and useful document for the clinician to choose the most appropriate
tool at all times. In addition, the methodological quality of the 111 validations associated
with these scales was not only analysed using the COSMIN RB but supplemented with the
QUADAS-2. This resulted in an even stronger basis for creating scientific evidence.

5. Conclusions

A necessary and practical compilation of 32 functional shoulder outcome measures
was undertaken. The rating scales were systematically evaluated, and the methodolog-
ical quality of 111 validations associated with these tools was analysed. An operational
comparison of the outcome measures was also provided in order to facilitate the choice of
the most appropriate for both clinical and research settings. The Modified University of
California—Los Angeles Shoulder Scale and the Simple Shoulder Test showed the highest
quality in the assessment of surgical interventions for shoulder instability, as did the Shoul-
der Pain and Disability Index for shoulder pain. The level of methodological quality is not
the only factor to consider when selecting an assessment method. Specificity regarding the
population, among other factors, could be decisive.

A large number of functional assessment tools were applied for different shoulder
injuries, increasing the possibility of choice in their clinical application. The scales were
mostly self-administered, clarifying the tendency to consider patients” perceptions. Activi-
ties of daily living together with pain were the most addressed contents in the outcome
measures.
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