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3.  Abstracts 

Article 1. A catalogue of PROMs in sports science: Quality assessment of PROM development 

and validation 

Selecting the most suitable Patient-Reported Outcome Measure (PROM) for a study is not a straightforward 

task. This study's objective was to create a catalogue with analyses of the content and construct validity of 

PROMs relevant to sports science research, including all local translations. A wide PubMed search for "patient 

reported outcome measures sports" was performed to pick the most frequently used PROMs in sports research. 

This led to the identification of 439 articles with 194 distinct PROMs. We evaluated articles outlining the 

development of 61 chosen PROMs for content validity and analyzed construct validity for each PROM and all 

published translations, resulting in a review of a total of 685 articles. We created a catalogue assessing these 

61 PROMs, the majority of which had substandard validity, barring a few exceptions. The primary cause of 

this was the lack of methodologies ensuring high content validity during the development of the PROM. 

Another significant cause for inferior validity was the absence of adequate statistical methods to ensure 

construct validity. In conclusion, this catalogue serves as a valuable tool for researchers, simplifying the 

process of choosing the most valid PROM for sports research studies. It further identifies popular PROMs 

requiring additional validation and musculoskeletal medicine areas with a lack of valid PROMs. Focusing 

efforts on developing valid PROMs for major conditions in musculoskeletal research is recommended.  

Article 2. Are adequate PROMs used as outcomes in randomized controlled trials? An 

analysis of 54 trials 

From existing theories surrounding the psychometrics of PROMs, it seems obvious to hypothesize that inferior 

psychometric properties of a PROM will negatively affect the data obtained by that PROM by being less 

accurate. However, to what extent this makes a clinical impact has never been quantified.  
The aim of this study was to ascertain the extent of adequate PROM utilization in these RCTs and its impact 

on the study conclusions. Through PubMed we identified RCTs pertinent to sports research, having PROMs 

as primary outcomes, published in 13 specific journals from January 1, 2008, to November 1, 2019. These 

journals included five with high impact factors (>15) and eight with lower impact factors, and are all renowned 

for their regular musculoskeletal research publications. Using the results from Article 1 in this thesis, we 

evaluated whether the most suitable PROMs (i.e., those with the most adequate content and construct validity) 

were used. Factors such as the journal's impact factor, the year of publication, the existence of a registered 

protocol, and whether a significant difference between interventions was found were taken into account. We 

identified 54 RCTs with 56 primary outcomes that consisted of 26 unique PROMs. Only in 24 RCTs (44%) 

was the most adequate PROM used as the primary outcome, independent of a registered protocol, the journal's 

ranking, or the year of publication. In seven instances, PROMs were assessing a condition they weren't 
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developed for. Interestingly, RCTs that used the most adequate PROM found a significantly higher (46%) 

difference in outcomes compared to those that used inadequate PROMs (22%) (P = 0.0483). 13 RCTs (24%) 

did not have a published protocol.  

These findings highlight that the majority of RCTs did not use the most appropriate PROM available. Studies 

where the most suitable PROM was used as an outcome were significantly more likely to exhibit a significant 

difference between interventions. Thus, the use of low-quality PROMs induces type II measurement errors 

(i.e., false negative results). The high unavailability of protocols was unexpected. Journals should insist on 

using adequate PROMs in RCTs and no adequate PROM exists, then encourage a discussion on how it could 

impact the results and conclusions. Similarly, it should be insisted that a protocol is readily available. 

Article 3. KOOS-Child exhibits inadequate structural validity in a cohort of paediatric 

patients with ACL deficiency 

The Knee injury and Osteoarthritis Outcome Score (KOOS)-Child is a modified version of the adult KOOS 

designed to assess knee injury, including anterior cruciate ligament (ACL) injury, in children. It is one of only 

two PROMs available for this patient population. However, as revealed by article 1 of this thesis, its 

psychometric properties have not been extensively evaluated in a cohort specifically consisting of children 

with ACL injury. As a consequence of the findings in article 2 of this thesis, this may induce type II errors 

when used as a trial outcome. Thus, our study aimed to examine the structure of KOOS-Child using modern 

test theory models, including confirmatory factor analysis (CFA) and Rasch analysis. 

Prospective data were collected from a cohort of children with ACL deficiency who underwent reconstruction 

of the ACL at one of only two highly specialized centers, at three different time points: preoperatively, 

postoperatively, and at a 1-year follow-up. The structural validity of each subscale was assessed through the 

fit of a CFA model using data from 153 respondents. Modification indices guided the identification of the best-

fitting model, which was then confirmed using Rasch analysis. Floor and ceiling effects, as well as person-

item distribution, were also reported. Responsiveness of each subscale was reported, and reliability was 

calculated.  

All subscales of KOOS-Child exhibited misfits to any unidimensional CFA model. These findings were 

confirmed by Rasch analysis. Although adjustment of the subscales improved model fit to some extent, it 

remained poor for all but the Quality of Life subscale. Ceiling effects were detected for all items except for 

one, and person-item distribution analysis supported this observation. All  subscales were sensitive to change 

between baseline and 1-year follow-up. 

In conclusion, the current form of KOOS-Child exhibits inadequate measurement properties for children with 

ACL injury. We propose suggestions to enhance the fit of the subscales to the models and improve the accuracy 

of KOOS-Child. Furthermore, large ceiling effects were present. Both reduce sensitivity to change and lead to 

type II  errors. 
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Children with ACL deficiency were purposively sampled based on age, gender, and treatment method. Semi-

structured interviews, guided by an interview guide within the ICF model, were conducted until data saturation 

was achieved. Through these interviews and with the patients' own words, new domains and questions were 

constructed. Continuous evaluation of content coverage, relevance, and understandability was performed. All 

interviews were recorded, transcribed verbatim, and analyzed using NVivo 12 software for data analysis and 

item coding. The final form of the content underwent testing.   

The qualitative study revealed significant differences in the degree of psychosocial impact between children 

and adults, the latter being evaluated by the previously developed KNEES-ACL. Children seemed to be more 

broadly and severely affected than adults, particularly due to loss of participation in sports activities, reduced 

self-confidence, and lost contact with their social network. Therefore, there was a need to add four new 

domains: "School," "Friends," "Family," and "Mood and self-confidence." The physical challenges and 

symptoms were generally similar. Out of the 55 questions in the adult version of KNEES-ACL, 41 were 

endorsed and included in the new PROM; however, all questions required some degree of rephrasing. 

A preliminary version of the PROM 'KIDS-KNEES-ACL' was developed. By following the guidelines from 

COSMIN and using KNEES-ACL as a template, high content validity was achieved. The preliminary version 

consists of 60 questions divided into nine domains. 'KIDS-KNEES-ACL' specifically targets children and 

adolescents with an ACL injury and is unique to this patient group. The PROM will undergo psychometric 

analysis to refine and validate its structure before it is ready for use, which will likely result in a final, modified, 

and shorter version. 
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Comprehensiveness, on the other hand, ensures that all relevant items addressing the area of interest are 

included in the instrument and that no key concepts of the construct are missing. Together, relevance and 

comprehensiveness form the foundation of content validity, ensuring that the instrument is both thorough and 

focused on the appropriate subject matter.  

With the COSMIN initiative, comprehensibility (i.e., understandability) is now the third part of content 

validity, and the inclusion of it makes sense. It may be that items are relevant and cover all key aspects, but do 

respondents understand what is asked? Instructions, subscale overheads, questions, response categories, recall 

periods, etc. should be endorsed by the vast majority of respondents.  

Content validity is best ensured in the development stages of a PROM and can only be sufficiently assessed 

and ensured by conducting a qualitative study and interviewing patients of the target population [15, 16]. 

5.2.1.1. Developing a condition-specific PROM 

Developing a new PROM for a specific condition involves multiple steps and requires the input of various 

experts, including patients who contribute as the most important source in the generation and confirmation of 

the content. The clinician plays an essential role as the facilitator and coordinator, overseeing the medical 

aspect and ensuring the PROM's face validity. The statistician, or specifically a psychometrist, comes in 

towards the end of the process to analyze the initial questionnaire and confirm or create a valid structure, as 

described in later sections. If the clinician or psychometrist is not well acquainted with qualitative methods, a 

fourth expert to steer this process is needed. 

Step 1 

Construct and framework. The construct to be measured is defined, and a conceptual framework is chosen. 

Defining the construct includes a clear description of i) the patient group, ii) the intervention or condition to 

evaluate, and iii) the context of use (e.g., clinical assessment or a research setting) [16]. Several frameworks 

exist [5] with the World Health Organization's International Classification of Functioning, Disability, and 

Health (ICF) model being the most frequently used in orthopedics. With the three core components of the 

model being symptoms/impairment, limitations in activity, and restrictions in participation, the model often 

fits the research questions in this field well.  

Having a framework and a clear definition of the construct leads to a well-directed project and process that 

prioritizes only the aspects that are relevant to the construct.  

Step 2 

Finding relevant content. Surely content validity is about whether items are relevant, comprehensible, and 

cover all aspects, but they do not generate themselves. Possible relevant items need to be identified. There are 

two different sources for this; clinicians and patients. The clinician can, with the expertise he/she holds within 

the field, determine whether an item possesses face validity [7], and may gather a bank of items (i.e., through 
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severity of pain). Thus, in the realm of measurement theory, the Guttman scale is regarded as the ideal pattern 

[20, 21].  

Figure 1. The Guttmann scale. Each letter represents one person. Each number represents an item. A positive answer to 

an item is marked with 1, a negative answer is marked with 0.  

 1 2 3 4 5 6 7 8 9 10 

A 1 0 0 0 0 0 0 0 0 0 

B 1 1 0 0 0 0 0 0 0 0 

C 1 1 1 0 0 0 0 0 0 0 

D 1 1 1 1 0 0 0 0 0 0 

E 1 1 1 1 1 0 0 0 0 0 

F 1 1 1 1 1 1 0 0 0 0 

G 1 1 1 1 1 1 1 0 0 0 

H 1 1 1 1 1 1 1 1 0 0 

I 1 1 1 1 1 1 1 1 1 0 

J 1 1 1 1 1 1 1 1 1 1 

 

Consider the example of a high school math test. Typically, the problems to solve on such tests vary in 

difficulty and cover a wide range to distinguish between the students' abilities. Whether the test is actually 

capable of this can be assessed with an MTT model. The perfect test would follow the Guttman pattern. But if 

suddenly the student with the highest mathematic abilities are having difficulty solving a problem that students 

with lower math abilities solve more easily, there might be an issue in the way the problem is presented. It may 

not contribute useful information to the overall construct of testing the students' abilities and may even blur 

results. Likewise, if the patient with less pain (as reflected in their PROM score) answers an item in a way that 

indicates greater pain while the patient experiencing greater disability from pain is not, the item is probably 

not working as intended and may not contribute to the construct.  

In Figure 1, if we stay with the principle of the math test, person J has the most correct answers and would be 

considered the student with the highest ability in mathematics as measured within the construct of this test. It 

can also be concluded that item 10 is the most difficult to solve, while item 1 is the easiest. Translated into a 

pain subscale of an orthopedic PROM, person J is the most troubled by pain, while person A is the least 

troubled, and least patients are troubled by the content of item 10.  

The scale pattern shown in Figure 1 is of course not realistic and does not follow real-life data. A more realistic 

pattern would be as Figure 2. 

Figure 2. A hypothetical, yet more realistic pattern (modified from Brodersen, 2006 [22]). Unperfect responses deviating 

from the Guttman pattern are marked with red. 
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Figure 6. An ICC curve illustrating poor item fit due to underdiscrimination 

 

Here, the answers from the respondents have the same value regardless of the different abilities of the 

respondents. The item is not able to discriminate, and the item probably does not contribute with value 

information to the construct.  

Lastly, items can overdiscriminate, where even a little increase in ability leads to a bigger difference than 

expected in scores: 

Figure 7. An ICC curve illustrating poor item fit due to overdiscrimination 

 

ICC curves illustrate the principle of monotonicity, which is a fundamental property of a well-working scale. 

Monotonicity refers to the expectation that as the underlying ability or trait being measured increases, the 

probability of affirming an item also increases. This should be evident across the whole range of the scale. 

It is also possible to report data of item fit in table form, as seen in Table 3. Here, when the value of the 

observed data O is significantly larger than the value of the expected data E, the item overdiscriminates, and 

vice versa.  
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6. Article 1. A catalogue of PROMs in sports science: Quality assessment of PROM 

development and validation  

(published in the Scandinavian Journal of Medicine and Science in Sports) 

 

Christian Fugl Hansen 1, Jonas Jensen 1, Volkert Siersma 2, John Brandt Brodersen 2 3, Jonathan 

Comins 1 2, Michael Rindom Krogsgaard 1 

 
1 Section of Sports Traumatology M51, Department of Orthopedic Surgery, Bispebjerg and Frederiksberg 

Copenhagen University Hospital, Copenhagen 

 2 The Research Unit for General Practice and Section of General Practice, Department of Public Health, 

University of Copenhagen, Denmark  
3 Primary Health Care Research Unit, Region Zealand, Denmark 
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Quality of the instrument 

MTT assessment, and a development rating of four asterisks or higher are needed to determine the quality of 

the instrument. This ensures that the PROM is thoroughly assessed, allowing for valid conclusions to be drawn. 

 

Results 

915 abstracts were manually screened, resulting in the identification of 194 unique PROMs. Of these, 42 were 

included as they were mentioned as a sports-relevant outcome at least three times in the 915 abstracts. 13 were 

mentioned once or twice but was the only PROM to evaluate a specific region or condition of the body. Lastly, 

6 PROMs were identified in the scoping review described in Article 2 of this thesis and deemed relevant to 

include, resulting in 61 condition-specific PROMs (Table 1) included for evaluation of their development 

process and validity studies.  

Table 1. The 61 PROMs that were identified in the 915 and included for assessment in the catalogue 

Region PROM Frequency 

Neck *1Neck disability index (NDI) 1 

Shoulder  American Shoulder and Elbow Surgeons (ASES) for shoulder patients 24 

Constant-Murley Score 12 

Quick Disabilities of the Arm, Shoulder and Hand (QuickDASH) 11 

Single Assessment Numeric Evaluation (SANE) 10 

Disabilities of the Arm, Shoulder and Hand (DASH) 8 

Western Ontario Rotator Cuff Index (WORC) 8 

Oxford Shoulder Score (OSS) 6 

PROMIS-UE (Upper Extremity) 6 

Western Ontario Shoulder Instability Index (WOSI) 6 

Rowe score 5 

Simple Shoulder Test (SST) 4 

Shoulder Pain and Disability Index (SPADI) 4 

Oxford Instability Shoulder Score (OISS) 3 

*2Short Western Ontario Rotator Cuff Index (sWORC) 1 

Elbow Patient-Rated Tennis Elbow Evaluation (PRTEE) 4 

*3American Shoulder and Elbow Surgeons Elbow Questionnaire (pASES-e) 2 

Hand **Patient-Rated Wrist Evaluation (PRWE) - 

Hip  Modified Harris Hip Score (mHHS) 75 

Development rating  Quality assessment of 
validation  

Aggregated quality assessment of 
development and validation  

Quality of the instrument  

Hip and groin pain: **** 
 

Groin hernia: **** Groin hernia: **** High for groin hernia 

Thorborg et al. 2011 
Appendix I, Table 5 

Brans et al. 2016 
Appendix II, Table 5 

Thorborg et al. 2011 + Brans et al. 2016  
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commonly used PROM. *3 The only general elbow PROM. *4 The only PROM for greater trochanteric pain syndrome. 
*5 The only PROMs for hamstrings injuries. *6 This PROM is a modification of a commonly used PROM. *7 This PROM 
uses a different approach in items compared to other PROMs. *8 The only European PROM for children with knee 
problems. *9 The only PROM for general function of the lower leg. *10 The only PROM for medial tibial stress 
syndrome *11 This PROM is for the general foot condition. *12 This PROM is specific for the hindfoot. 
** indicates, that the PROM had less than 3 appearances in our search, but was an outcome measures in the RCTs, 
analyzed in Article 2 of this thesis. 

All 61 development studies (or, if no such formal process, the first study to describe the PROM) were 

identified, with an additional 624 studies describing the assessment of validity, reliability, responsiveness, or 

adaptation/translation. Assessments and ratings of development studies are listed in Appendix I, Tables 1-9. 

Appendix II, Tables 1-9, list assessments of validity studies for each PROM, while Appendix III, Tables 1-9 

list the aggregated assessments. 

Of 61 PROMs, only 7 achieved the acceptable minimum four-asterisk rating for their development study 

(WORC, WOSI, HAGOS, iHOT-33, VISA-G, FASH, KNEES-ACL). 54 PROMs (88%) were thus 

inadequately developed, with an unacceptably low level of content validity as a result. Likewise, the majority 

of PROMs had their psychometric properties evaluated with classical test theory methods only. Of 624 studies, 

only 80 used an MTT model and achieved the acceptable minimum four-asterisk rating. For the aggregated 

quality assessments taking both the rating of development and validation into account, only two PROMs 

(HAGOS and KNEES-ACL) fulfilled the criteria of at least a four-asterisk rating in both, and a positive 

evaluation of fit to the model for the MTT model used in validation.    

As a result, in this pragmatic assessment of the 61 most used and relevant PROMs in sports research, only 

HAGOS and KNEES-ACL could be considered content valid and construct valid, reliable, and responsive. 

Discussion 

61 PROMs used to evaluate sports medicine and sports traumatology conditions were analyzed for their 

development and validation. These findings can act as a guide for researchers in selecting the most suitable 

PROM for a particular study. 

Overall, the notable result of this study is that most of the PROMs that were included possessed inadequate 

validity, with only a few exceptions. The main reason for this is a flawed development process, where the 

majority of PROMs are developed without sound methodology such as simply choosing a framework or 

generating items from patient input. Hence, the vast majority of the PROMs possess insufficient content 

validity, which is not a quick fix to be adjusted for by subsequent statistical modeling of the scale. Another 

significant cause of the reduced validity shown is a lack of sufficient construct validity, as evident through 

MTT models. Still, PROMs developed with adequate methods that ensure content validity can be subsequently 

subjected to tests of construct validity by these imperative models. 

It is not rare to read scientific content where a PROM is used as an outcome and described as a valid and 

reliable measure of the construct being examined, but with reference to studies that are of low methodological 
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quality. Even though these studies use inferior methods, the conclusion in them is often that the PROM being 

assessed is indeed valid, reliable, responsive, etc. However, our quality assessments highlight issues in both 

the development and validation, including aspects of responsiveness and reliability, of the majority of 

musculoskeletal PROMs. In our aggregated evaluations, only two of sixty-one PROMs are recognized as high-

quality instruments. 

It is time for a reality check! Currently, the perceived abilities of musculoskeletal PROMs to demonstrate, 

differentiate, and determine are excessively high. The increase in the use of PROMs goes hand in hand with 

the increased attention to patient-centered care seen in the past decades, and at first glance, it makes sense that 

they have been described as the more important outcome compared to objective measures and functional tests 

[39]. It is also interesting that there are only weak correlations between these three types of outcomes [40]. 

Thus, PROMs do seem to bring unique data to the table. However, these measures are not ready to stand alone! 

First, researchers must be critical in selecting PROMs for an upcoming study. Second, journals that publish 

protocols ought to scrutinize the validity of the PROMs during their review process. And third, Journals could 

refrain from publishing studies that include PROMs of questionable validity. However, that seems unrealistic 

on the back of these results since the consequence would be a minimal number of would being published. 

Obviously, there is a demand for improvement, and until better instruments are developed, journals could 

require that any doubts about their validity be disclosed and discussed when interpreting the results. 

Several short forms were identified. The development of short forms is typically data-driven by the application 

of an MTT model to a dataset and removing items with poor fit. This can lead to improved accuracy of the 

scale, especially if an MTT model was not applied to a preliminary PROM in the development phase. However, 

it can also compromise content validity or make a PROM that was constructed for wider use very specific for 

the target population. A short form constructed in one patient population is likely to function differently in 

another. This is why several short forms of the same PROM may be available (e.g., as for the Lower Extremity 

Functional Scale (Appendix II, Table 5)), as analyses have revealed different item fit in different populations.  

The low count of PROMs validated by MTT models was unexpected considering their usefulness and their 

decades-long availability. One may hypothesize that in certain cases, a PROM has in fact been analyzed with 

MTT models, but if the result was not advantageous, the results may not have been published. 

Work similar to this catalogue exists to some extent. The COSMIN initiative has created a bank of literature 

systematic reviews and meta-analyses on the psychometric properties of PROMs, which is freely available 

from their website [41]. Likewise, several other websites offer information on various PROMs, including their 

origin and purpose with references to validity studies. However, these sources offer information to be analyzed 

by the reader. No sources offer an exhaustive list with quality assessments and a ranking system of specific 

PROMs within a defined field of expertise. 
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The optimal choice would be a PROM intended for use within the research question (e.g., ACL reconstruction 

vs physiotherapy) developed based on a qualitative study with patients from the target population included, 

having had a positive evaluation by an MTT model yielding high quality of the instrument (e.g., KNEES-

ACL), and being available in the desired language. However, this scenario is rarely possible due to the 

insufficiencies presented in this study.  

If no adequately developed PROM (i.e., four asterisks) exists for the condition of the research question, the 

best choice is to develop a new PROM. The lesser optimal is to either choose another PROM with fewer 

asterisks intended for the relevant condition or to choose a PROM that is adequately developed but intended 

for a similar condition. However, which is the least inadequate choice would then depend on the rating of the 

validity studies and thus requires a review with a full-text reading of these. If the best choice of PROM is not 

available in the desired language, it should be translated and adapted into the desired language with a proper 

method such as the dual-panel method [42].  
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7. Article 2. Are adequate PROMs used as outcomes in randomized controlled trials? An 

analysis of 54 trials  

(published in the Scandinavian Journal of Medicine and Science in Sports) 

 

Christian Fugl Hansen 1, Jonas Jensen 1, John Brandt Brodersen 2 3, Volkert Siersma 2, Jonathan 

Comins 1 2, Michael Rindom Krogsgaard 1 

 
1 Section of Sports Traumatology M51, Department of Orthopedic Surgery, Bispebjerg and Frederiksberg 

Copenhagen University Hospital, Copenhagen 

 2 The Research Unit for General Practice and Section of General Practice, Department of Public Health, 

University of Copenhagen, Denmark  
3 Primary Health Care Research Unit, Region Zealand, Denmark 
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Introduction  

The pitfalls in the use of PROMs are plenty [43]. Not only can the instrument be of inadequate quality, but it 

can also be inappropriately applied. Most PROMs in sports research are condition-specific; thus, their 

adequacy is closely related to evaluating patients with the conditions they were initially designed and validated 

for. A frequent example would be when the knee-specific outcome KOOS [44], containing a large number of 

questions developed for patients with osteoarthritis, is used as an outcome in a clinical trial evaluating the 

treatment effects in a cohort of young patients suffering from an anterior cruciate ligament (ACL) tear [13]. In 

that case, the content validity is compromised since the two groups share neither all problems, all symptoms, 

nor life perspectives. Thus, many items in KOOS are irrelevant for the younger cohort, and key concepts are 

missing [14]. Logically this carries a risk of inducing type II errors, with the question of whether irrelevant 

items are sensitive to changes (i.e., responsive) experienced by the patients over time. Thus, a wash-out effect 

might occur, where patients do improve more with one treatment over the other, but this improvement is only 

reflected in the items that matter to the patient. The lack of improvement in the irrelevant items can wash out 

this effect. In Article 1, KNEES-ACL was found to be of higher quality than KOOS, IKDC and Lysholm, and 

in a study by Comins in 2018 [30], it was also the most responsive of these outcomes.  

Regarding the construct of PROMs, a PROM may exhibit inadequate construct validity when for example 

failing to fit a CFA or Rasch model. If this is the case, some items may not contribute relevant information to 

the construct and are better omitted. Continuing with KOOS as the example, several MTT analyses revealing 

the construct of KOOS to be inadequate in a cohort of patients with ACL deficiency have been published [42, 

45, 46]. This induces ambiguity about the accuracy of data and what data reflect, and advice against its use 

would be logical. However, truth is independent of logic, and the theoretical implications of using inadequate 

PROMs have never been investigated.  

Using more than one PROM as the outcome measure is common, but it carries the risk that only data from the 

PROM that confirms the study's hypotheses is published. Therefore, it is essential to publish a trial protocol to 

ensure that the results are reported as outlined in the protocol. 

It is reasonable to assume that higher-ranking journals are more likely to use adequate PROMs in their 

published studies and report the planned outcomes. Also, since there has been a growing consciousness about 

the quality of PROMs in the past decades, an improvement in using adequate PROMs also seems reasonable.  

Article 2 of this thesis aimed to assess whether RCTs within musculoskeletal research, using one or more 

PROMs as the primary outcome, had chosen the most adequate PROMs available for evaluating the condition 

of the included patients and whether these outcomes matched those reported in the protocol. Further, it aimed 

to assess if the likeliness of choosing the best PROM was different with the availability of a protocol, the year 

of publication or the journal's impact factor. 

 







 
 

43 

To determine if choosing the most adequate PROM as the primary outcome in a study was related to factors 

such as journal impact factor, year of publication, or the presence of a registered protocol, Fisher exact tests 

were conducted (Table 3) 

To determine the relationship between the year of publication, impact factor, and accessibility of a registered 

protocol, and whether the chosen PROM was intended for the included patients in the RCT, possessed content 

validity for these, showed a significant difference between interventions, and whether the latter was more likely 

for the most adequate PROMs, we conducted Pearson chi-square tests with a Rao-Scott adjustment to account 

for the clustering of PROMs within studies (Table 4). 

Results 

Search results are outlined in the Figure 1 PRISMA flowchart.  

 

54 RCTs fulfilled the inclusion criteria. An extensive overview of the studies including their purpose, target 

population, PROM(s) used, and whether the PROM data were significant between intervention groups, can 

be found in Appendix IV. 

From these 54 trials, 26 different PROMs identified were used as the primary outcome a total of 56 times, 

with the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) being the most 

frequently used (Table 1).  
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Table 1. The 26 unique PROMs and their frequency in 54 RCTs, their content validity rating as of Article 1, and their 

target population 

 

The AJSM published the most RCTs (16 of 54), while no RCTs were identified in Sports Medicine (Table 2) 

 

 

 

 

 

 

PROM Frequency  Content 
validity rating  

Target population  

WOMAC 8 ***  Knee and hip osteoarthritis 
IKDC  7 ** Various knee conditions (e.g. meniscal, ligament, PFPS, knee OA) 
KOOS 6 ***  Knee injury and osteoarthritis  
OSS 5 ***  Shoulder surgery other than stabilization surgery 
KOOS4 3 * Knee injury and osteoarthritis 
Lysholm 3 ** Instability after knee ligament surgery 
HOS 2 ** Acetabular labrum tear 
Kujala 2 ** Patellofemoral pain 
SPADI 2 ** Shoulder pathology 
VISA-P 2 * Patellar tendinopathy 
AIMS-2 1 ** All forms of arthritis  
AOS 1 ** Ankle osteoarthritis 
ATRS 1 ***  Achilles tendon rupture 
Constant-
Murley 

1 * Shoulder dysfunction 

FAAM 1 ***  Musculoskeletal disorders of the lower leg, foot, and ankle 
FAOS 1 ** Foot and ankle problems 
iHOT-33 1 ****  Hip disorders in young, active patients 
Kerr-Atkins 
score 

1 ** Calcaneal fractures 

KSS 1 * Knee dysfunction 

Leppilahti 
score 

1 ** Achilles tendon rupture 

Locking item 1 * Knee locking or catching 
PRTEE 1 * Lateral epicondylitis 
PRWE 1 ***  Wrist pain and disability 
VISA-A 1 ** Achilles tendinopathy 
WORC 1 ****  Rotator cuff disorders 
WOSI 1 ****  Shoulder instability 

Total 56   
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nonetheless. 4 of these 7 cases happened in a study where a protocol was not accessible, which was a significant 

finding (p=0.0406, Table 4). Only 3 of 26 PROMs (12%) possessed adequate content validity.  

Table 4. The application of PROMs when used 56 times as the primary outcome, and whether the application was 

different based on whether a published protocol was accessible, the impact factor of the journal, and the year of publication 

Out of the 56 times a PROM was used, only 24 of them were considered adequate for the study population. 

Roughly a third of the 56 times a PROM was used (18 times, 32%), significant differences in scores between 

study interventions could be proven. However, in 11 of the 18 occurrences where significant differences were 

found, the PROM used was labeled as the most adequate. This means that 44% of the 24 adequate PROMs 

were able to detect significant differences. The lesser adequate PROMs were used 32 of 56 times, but they 

only proved a difference between interventions in 7 cases (22%). This difference (44% vs 22%) was significant 

(p=0.0483). Finding significant differences between interventions or selecting PROMs with adequate content 

validity was unrelated to impact factor, year of publication, or protocol accessibility (Table 4). 

  Discussion  

This study confirmed three of six hypotheses, namely that i) using a PROM for an intervention that it is 

intended for is not uncommon and ii) it is common in orthopaedic research to choose a PROM that is not the 

most adequate as the primary outcome and iii) that in studies that used the most adequate PROM as the 

outcome, there was a higher rate of significant differences between interventions. The latter finding is of major 

clinical importance since it points to inadequate PROMs being more likely to induce type II errors. 

It could not be confirmed that there has been a change toward choosing better outcomes within the past five 

years, nor could it be confirmed that high-impact journals use more adequate PROMs than low-impact journals. 

 Total  Published 

protocol  

 Journal impact 

factor  

 Publication year   

  No Yes  High Low  2008-

2014 

2015-

2019 

 

 (n=56) (n=14) (n=42)  (n=21) (n=35)  (n=25) (n=31)  

 N (%) N (%) N (%) p-value1 N (%) N (%) p-value1 N (%) N (%) p-value1 

Used for the 
intended condition 

49 (88) 10 (71) 39 (93) 0.0406  19 (90) 30 (86) 0.6036 21 (84) 28 (90) 0.4797 

Had proven 
content validity for 
the patients 

3 (5) 1 (7) 2 (5) 0.7332 1 (5) 2 (6) 0.8784 0 (0) 3 (10) - 

PROM showed a 
significant 
difference between 
treatment groups 

18 (32) 5 (36) 13 (31) 0.7617 7 (33) 11 (31) 0.8858 10 (40) 8 (26) 0.2701 

1P-value of a Rao-Scott Chi-square test adjusting for clustering of PROMs within studies    
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have both made significant impacts on clinical practice. The latter study was registered in 2005, and although 

no good PROM for evaluating ACL injuries existed in 2005, it could be argued that publishing an RCT with 

such a relatively new primary outcome in such a high-impact journal should have brought even more attention 

to the validity of the outcome, especially since both content and construct validity were well-known properties 

at the time, and methods for ensuring both were available. Overall, there was no difference between high-

impact and lower-impact journals in publishing studies with an inadequate PROM as the outcome. This is 

difficult to comprehend. PROMs are measurement instruments, just like biochemical tests or radiographic 

imaging, and should be treated as such, and sufficient validity and reliability should be an obvious requirement. 

  Conclusion 

In this study of 54 RCTs within the field of musculoskeletal research, it was found that over half of them did 

not choose the most adequate PROM as the primary outcome measure to evaluate their study population. 

Further, only 3 of the 26 different PROMs included possessed high content validity, the most important 

measurement property. This induces measurement errors. Surprisingly, even RCTs published in higher-impact 

journals were not an exception to this issue.  

As hypothesized, RCTs that used the PROMs considered most adequate were twice as likely to report a 

significant difference between treatment groups. This finding is evidence that inadequate PROMs induce type 

II errors. This is an important finding that should be kept in mind when interpreting the results of clinical trials.  

Additionally, more than 1 in 5 of the studies lacked accessible protocols. No protocols were missing in high-

impact journals. 
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8. Article 3. Pedi-IKDC exhibits questionable measurement properties in a cohort of 

pediatric patients with ACL rupture  

(published in the Scandinavian Journal of Medicine and Science in Sports) 

 

Christian Fugl Hansen 1, Maria Østergaard Madsen 1, Susan Warming 2, Martin Lind 3, Peter Faunø 
3, Martin Wyman Rathcke 1, Michael Rindom Krogsgaard 1, Karl Bang Christensen 4 
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3 Sector for Sports Traumatology, Aarhus University Hospital Skejby, Aarhus,  
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Data from both baseline and 1-year follow-up were included for analyses. In R version 4.2.1., the package 

lavaan (version 0.6-15) [66] was used for ordered items CFA analysis, and the package mirt  (version 1.37.1) 

[67] was used for IRT analyses.  

Reliability 

When describing the reliability of scales, internal consistency is typically reported for unidimensional scales 

as Cronbach's coefficient alpha [10]. However, for multidimensional scales, McDonald's coefficient omega is 

superior and applies to both unidimensional constructs and multidimensional constructs [68, 69]. A value 

greater than 0.7 is considered adequate, while a value greater than 0.8 is considered good. 

Responsiveness 

The distribution-based method of standardized response means (SRM) with 95% confidence intervals were 

reported. We estimated person locations (factor scores) from the IRT models and computed these results based 

on the subsample with provided responses for both baseline and 1-year follow-up. 

Results 

Patients 

PROM data from 372 patients were available. Patient characteristics are listed in Table 1. 

Table 1. Cohort characteristics 

Cohort, n 535  

PROM data available 372 

Excluded, n (%) 53 (14.1) 

Included  319  

  Females (% of cohort) 157 (49.2) 

  Males (% of cohort) 162 (50.8) 

Age  

  Mean 13.5 
  Range 9-15 

Injury, n (% of cohort)  

  ACL 195 (61.1) 
  ACL + meniscal injury 99 (31.0) 
  ACL + cartilage injury 8 (2.5) 
  ACL + collateral ligament injury 1 (0.3) 
  ACL + meniscal + cartilage injuries 11 (3.5) 
  ACL +  meniscal + collateral ligament injury 4 (1.3) 
  ACL + meniscal + cartilage + collateral ligament 
injuries 1 (0.3) 
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Responsiveness 

Pedi-IKDC was, as one total score, sensitive to change over time. The SRM was 1.66 (95% CI: 1.46-1.88).  

Discussion 

This study presents the first known MTT analyses of Pedi-IKDC. Despite the effort to obtain fit with the 

application of several possible CFA and IRT models, the scale's structural validity remains inadequate in this 

cohort of children and adolescents suffering from ACL deficiency. The construct of the scale as one total score 

with one underlying construct was rejected. Bifactor models improved fit indices, and obtained a better fit, but 

still poor. This was confirmed by the item fit test statistics, where 40% of items failed to obtain good fit. 

Evidence of local dependence was identified, and this may impact previously published data in that earlier 

estimates of the reliability of Pedi-IKDC may not be correct and may give false impressions of the precision 

of the scale [70].  

On top of this, it has to be considered and taken into account that the questionnaire does not possess adequate 

content validity as a result of insufficient methods in the development of the scale. It is advised to consider 

conclusions based on data obtained by Pedi-IKDC carefully. Specifically, when conducting clinical trials that 

report Pedi-IKDC data, there is a noteworthy risk of inducing type II errors. 

Clinical impact 

Pedi-IKDC does not function as one aggregated score in this cohort, although widely used as such. The most 

obvious danger to clinical trials on this matter is that when a PROM lacks sufficient construct validity, this 

inhibits responsiveness [30]. From Article 2, we observed a greater chance of identifying significant 

differences between treatment groups when the most adequate PROM is the primary outcome, compared to 

studies with a less adequate primary outcome, with the adequate PROMs finding a significant difference twice 

as often [3].  

Our study presents a different perspective and shows other results than previous research on the validity, 

reliability, and responsiveness of Pedi-IKDC. Nonetheless, it is important to note that our findings contrasting 

previous conclusions cannot be directly compared to those since they were made on the basis of CTT methods. 

It is not unusual that CTT analyses come to different conclusions than later analyses by MTT. CTT assumes a 

wide range of scale properties, and these properties are exactly what MTT models can put to the test. This 

explains their superiority in construct validity [6].  

As an example, to calculate reliability using CTT, the scale must be unidimensional, as this is assumed in CTT. 

However, the current study has rejected this to be the case for Pedi-IKDC.  

What may cause inadequate structural validity? 
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impact the accuracy of the RMSEA, CFI, and TLI values.  This study's strength is the inclusion of two distinct 

MTT models, which arrive at the same conclusions. Additionally, the cohort is nationwide, which minimizes 

the possibility of selection bias. The findings of this study pertain specifically to the functioning of Pedi-IKDC 

among children who have sustained an ACL injury. These results may not necessarily apply to other 

populations. 

Conclusion 

Pedi-IKDC failed to fit the robust statistical models of CFA and IRT analysis in a nationwide, consecutive 

cohort of children suffering from ACL injuries. Several factors likely contribute to this finding, the most 

prominent being inadequate content validity and inherent problems embedded in the scale. It is recommended 

that the conclusions of clinical studies that rely on Pedi-IKDC as an outcome be approached with caution. 
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9. Article 4. KOOS-Child exhibits inadequate structural validity in a cohort of pediatric 

patients with ACL deficiency 

(published in the British Journal of Sports Medicine) 
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The translation from the Swedish 2.0 version into Danish was by the process of forward-backward translation. 

Although the Danish PROM has not undergone peer-reviewed publication, it can be accessed at 

http://www.koos.nu. A version 2.2 exists. The difference between version 2.0 and 2.2 concerns the scoring 

instructions for items S4 and S5, which have been clarified in version 2.2. This study adhered to the scoring 

guidelines in version 2.2. 

Data collection 

In Denmark, pediatric reconstruction of the ACL in Denmark has been carried out at two centers only. At one 

center, KOOS-Child was adopted in 2014 as one of two patient-reported outcomes used for evaluating this 

cohort of children. 

Patients filled out the PROM at three different time points: before surgery, after surgery and at 1-year follow-

up. Data before surgery coincided with the scheduling of the surgery, while the postoperative data was captured 

during the initial outpatient visit for physiotherapy, typically a week after surgery. Data regarding technique, 

concomitant injuries and their treatment were collected prospectively. All data handling adhered to the 

permission granted by the Danish Data Protection Agency (reference number: 2012-58-0004)." 

Structural validity 

For each of the five subscales we evaluated the fit of a CFA model, looked at modification indices to find a 

bi-factor CFA model with better fit, and attempted to confirm the derived model using Rasch analysis. 

Modification indices are used in CFA to identify areas where the model fit could be improved by allowing 

specific paths to be freely estimated. CFA analyses were computed in the software R using the package lavaan, 

[66] while Rasch analysis was computed using the software DIGRAM. [80] 

Fit to the CFA model was evaluated by the chi-square statistics and the three close fit indices, RMSEA, TLI, 

and CFI, in the same manner as outlined in Article 3. The only discrepancy is that no sensitivity analyses with 

smaller subsamples were carried out [81].  

Fit to the Rasch model was evaluated by the Andersen conditional likelihood ratio test [82]. Item fit statistics 

with comparisons of the expected and the observed item-restscore were included. The sample was then divided 

into five groups or 'class intervals', and the mean scores of items were analyzed graphically. These were then 

compared to 95% confidence areas for model expectations. 

When local dependence was an issue, graphical Rasch models, which can account for it, were used to reanalyze 

the data [83, 84] Further, Rasch targeting plots were evaluated (i.e., Person-Item distribution) using SAS v. 

9.4. Rasch targeting illustrates individual ability in relation to item difficulty, indicating if items were too easy 

or difficult for the persons in the sample. 
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Introduction  
 
The result after treatment for an anterior cruciate ligament (ACL) injury in children is typically evaluated using 

objective measures (often mechanical stability) and subjective outcomes [55] expressed by patient-reported 

outcome measures (PROMs). Functional tests (such as the three-hop test) are also informative. The correlation 

between these outcomes is weak, but the subjective outcome is often recommended as the most important [40]. 

However, most musculoskeletal PROMs have been developed and validated for adults, leaving only a small 

number specifically designed for children [51]. Choosing an adult PROM to evaluate a pediatric condition 

challenges the PROM's content validity and leads to inaccuracy in measurement [3]. 

Content validity is the most important property of a PROM [4]. To ensure content validity, a qualitative 

involvement of patients diagnosed with the condition in question is necessary [16]. The most frequently used 

PROMs to evaluate children with ACL injury are the International Knee Documentation Committee 

questionnaire (IKDC) [50], the Lysholm scale [89], and the Tegner activity scale [55], None of these possess 

adequate content validity for children [90]. Consequently, the knee-specific pediatric PROMs - the Pedi-IKDC 

and the KOOS-Child [19, 75] - have been increasingly used to evaluate children with ACL deficiency. 

However, both are modifications of their respective adult versions, IKDC and the Knee injury and 

Osteoarthritis Outcome Score (KOOS)) [44]. These have a low degree of content validity and inadequate 

measurement properties for adult patients with ACL injury [36, 90], thus for children and adolescents as well. 

To our knowledge, the Knee Numeric Entity Evaluation Score ACL (KNEES-ACL) is the only ACL-specific 

PROM with adequate measurement properties [34, 51, 91, 92], but it targets adult patients only. 

KNEES-ACL was developed in 2013 [93] and created using robust qualitative and quantitative methods to 

secure content validity for patients with ACL injury [30, 34, 51]. The preliminary version of KNEES-ACL 

consisted of fifty-five potential items, which through scale validation with Rasch analysis, were reduced to 

forty-one items distributed across seven unidimensional constructs measuring impairment, functional 

limitations, and psychosocial consequences.  

This study aimed to develop a preliminary version of a new PROM for children and adolescents with an ACL 

injury as an evaluative tool in research settings and clinical databases. The PROM would be developed with 

the World Health Organization International Classification of Functioning, Disability and Health model (ICF-

model) as a framework, thus as a measure of symptoms, (limitations in) activity, and (restrictions in) 

participation, and by the experience from the development of KNEES-ACL. The process adhered to the s 

COSMIN guidelines to ensure that sufficient content validity is achieved. 

Methods 

Informants 
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as irrelevant, and the conclusion would often be that one treatment is not superior to the other. In this way, 

MCID contributes heavily to recommendations in clinical practice and guidelines. However, it is often 

overlooked that MCID is principally an invalid parameter if the scale has not exhibited fit to an MTT model. 

Secondly, MCID can be calculated in numerous ways. A recent study found MCID values from 1.8 to 25.9 in 

the same cohort dependent on the method of calculation [99]. The principle also applies to Patient Acceptable 

Symptom State (PASS) values, also a frequently used parameter in orthopedics [32].  

It remains perplexing why researchers, editors, and scientific journals have long permitted (and still permit) 

the use of inadequate measurement instruments, even in very high-impact journals (e.g., NEJM, JAMA, 

Lancet, BMJ) where multiple RCTs with an inadequate PROM as the outcome have been published in recent 

years [13, 54, 100-105]. It contrasts the fact that the principles of content and construct validity have been 

described for decades [5, 7, 8, 24, 46, 106, 107]. It is hard to imagine a similar unawareness regarding 

measurement instruments in areas such as imaging modalities (e.g., MRi protocols for acute ischemic stroke) 

or biochemical analyses (e.g., inaccurate thresholds of a d-dimer). However, there is per principle no 

difference. The potential implications of inadequate PROM data are profound. They may range from a waste 

of economic and human resources at the researcher and lab level to the creation of incorrect clinical guidelines 

- skewing the focus, funding, and resources of entire research fields. All of which lead to suboptimal treatment 

of our patients. 

A depressing issue is the multitude of published studies that incorrectly deem certain PROMs valid and 

reliable, despite insufficient content validity and/or the use of CTT only in assessing construct validity. These 

studies typically evaluate the validity of a newly developed PROM or a regional translation of an already 

established one. Such publications are frequently cited to assert the "validity and reliability" of PROMs in 

clinical studies. Consequently, numerous journals inadvertently endorse using flawed PROMs in clinical 

research.  

So how do we address this going forward? 

It cannot be understated that inadequate PROMs must not be a standalone outcome. If there is no adequate 

PROM for the particular patient group, other measures (e.g., objective or functional) should be included when 

conclusions of a study are drawn. The shortcomings of the instruments and how they might affect the study 

results should be thoroughly discussed.  

As an interim solution, journals might flag studies of questionable validity. Moreover, studies that have 

reported analyses by CTT methods only could re-evaluate data by MTT models and publish the results. 

However, no MTT model can redeem insufficient content validity, which remains the biggest threat to reliable 

PROM data. If we want to measure patients' perspectives, we need to develop new, adequate PROMs. 
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12. Conclusions 

This thesis compiled a catalogue with a pioneering overview of the 61 most frequently used PROMs in 

musculoskeletal research. This involved assessing the quality of over 650 studies evaluating the psychometric 

properties of these PROMs. Only two out of the 61 PROMs exhibited sufficient content and construct validity 

for their intended target population. The catalogue should assist researchers in choosing the most adequate 

PROM when planning for a clinical study within musculoskeletal research, since adequate PROMs are not 

used as the primary outcome in clinical trials. This was evident from the analysis of 54 RCTs in 

musculoskeletal research, where more than half had selected a less adequate outcome than the best available. 

High-impact journals were no exception.  

This is unfortunate since when the most adequate PROM was used, we observed a twofold increase in the 

incidence of significant differences between intervention groups. Thus, inadequate PROMs likely induce type 

II errors. 

Currently, no structurally valid PROM exists for evaluating children and adolescents with ACL deficiency. 

Neither KOOS-Child nor Pedi-IKDC exhibited fit to an MTT model in their current form, despite great efforts 

to identify optimal structures. We advise caution when interpreting conclusions of clinical studies that rely on 

data from either of these two PROMs. 

The development of a new PROM targeting this patient population was consequently undertaken. The 

preliminary version of KIDS-KNEES-ACL comprises nine domains with sixty items. Adequate content 

validity was ensured by qualitative methods and thematic analyses, adhering to the rigorous COSMIN 

guidelines. 
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1  |   INTRODUCTION

In clinical surveys, it is best to use a PROM that has been 
developed for the patients in question (eg patients with a 
traumatic meniscal lesion), and which has been found to be 

valid for these patients. Most articles on development and 
validation conclude that the particular PROM is a valid tool, 
and it is tempting just to refer to such an article when ex-
plaining the choice of PROM for a study. However, there are 
huge differences in the quality of development and validation 
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Choosing the most adequate PROM for a study is a non-trivial process. The aim of 
this study was to provide a catalogue with analyses of content and construct validity 
of PROMs relevant to research in sports science, including all published local 
translations. The most commonly used PROMs in sports research were selected 
from a PubMed search �patient reported outcome measures sports�, identifying 439 
articles and 194 different PROMs. Articles describing development of the 61 
selected PROMs were assessed for content validity, and all articles regarding 
construct validity of each PROM and all published translations (in total 622 
articles) were analyzed. A catalogue with assessments of the 61 PROMs was 
produced. The majority were of inferior validity, with few exceptions. The most 
common reason for this was that the PROM had not been developed by methods 
that ensure high content validity. Another major reason for inferior validity was that 
construct validity had not been secured by adequate statistical methods. In 
conclusion, this catalogue provides a tool for researchers to facilitate choosing the 
most valid PROM for studies in sports research. Furthermore, it shows for popular 
PROMs where further validation is needed, and for fields in musculoskeletal 
medicine where valid PROMs are lacking. It is suggested that a targeted effort is 
made to develop valid PROMs for major conditions in musculoskeletal research. 
The current method is easier to practice compared with assessment after COSMIN 
guidelines.

K E Y W O R D S
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studies, and, to most researchers, it is difficult to evaluate 
the usefulness of a PROM for a particular study in detail. 
It is often tempting to choose the same PROM others have 
used in similar studies. This has for instance been the case for 
many studies regarding the outcome of hip arthroscopy, even 
though the most commonly used condition-specific PROM, 
the modified Harris Hip Score (mHHS), was developed with-
out involvement of patients and thus has not been subjected 
to content validation for the targeted patient group.13

The COnsensus-based Standards for the selection of 
health status Measurement Instruments (COSMIN) group 
recommends that development and validation of PROMs, 
which are candidates to be used as outcome measures in a 
particular study, are carefully assessed before a choice is 
made.14 For many conditions, there are often several PROMs 
to choose from. Most literature reporting the development 

and validation of PROMs tends to be loyal to the PROM 
being described (ie the authors typically report that the 
PROM is valid and reliable). However, true assessment of 
validity is only possible by thorough review of the literature, 
which is time-consuming. Rarely do these papers report on 
the actual validation procedures used in the original devel-
opment study.

The aim of this study was to produce a catalogue of the 
most widely used PROMs in sports medicine/traumatology 
research and conduct a thorough quality assessment of the 
development and validation of each PROM and each pub-
lished local adaptation, including an indication of which 
patients each PROM is suited for. From this catalogue, it 
should be possible to identify the most appropriate PROM 
for studies involving sports medicine and sports traumatol-
ogy. Furthermore, the aim was to continuously update this 
catalogue electronically.

2  |   MATERIALS AND METHODS

To identify the most commonly used PROMs in relation 
to sports, a search was performed in PubMed September 
22, 2017, with the search terms �patient reported outcome 
measures sports� without limits on time or journals. Hits 
were organized chronologically by publication date, starting 
with the latest articles, and abstracts were downloaded until 
a predefined number of 500 articles had been selected. The 
search was repeated on January 20, 2019, which revealed 270 
extra articles, and on November 24, 2019, with an extra 145 
articles.

The 915 abstracts and if necessary the full articles were 
manually studied. Articles describing conditions that are not 
relevant to sports (eg articles regarding hip osteoarthritis 
and arthroplasty), and articles that did not have at least one 
PROM (identified by name) as an outcome, were excluded. A 
total of 439 articles were included with the oldest article pub-
lished July 29, 2011. A total of 194 different PROMs were 
identified, and the number of times each PROM had been 
included in the 439 articles was counted. From the identi-
fied PROMs, 42 PROMs that had been used three times or 
more were selected for the evaluation of their development 
and validation. Additionally, 13 PROMs that had been used 
only once or twice, but were the only PROMs for a particular 
condition, were also included in the selection. Furthermore, 
six PROMs that had not appeared in our search, although 
had been used in randomized controlled studies in sports re-
search,15,16 were also selected. In total, 61 condition-specific 
PROMs were selected for evaluation. Global PROMs and 
PROMs for mental/psychiatric conditions were not subjected 
to quality assessment.

The quality assessment of the development and vali-
dation of the selected PROMs was based on a review of 

Case
A French research group is planning a randomized 
controlled trial (RCT) of the clinical effect of arthro-
scopic treatment compared with slow-heavy resist-
ance training for patients with patellar tendinopathy. 
Which PROM should the group use?
The group searches PubMed to find what others 
have used. A search string containing the terms 
�patellar, tendinopathy, and RCT� reveals four rel-
evant studies, and another string with �patellar, ten-
dinopathy, and randomized� identifies additional 
studies. The group finds that among ten randomized 
studies, eight have used VISA-P as an outcome,1-8 
four used a VAS pain scale,1,4,5,9 one used pain dur-
ing activity,6 and one used pain upon pressure pain 
thresholds.10

The group also finds that the development article for 
VISA-P11 has concluded that VISA-P �is a reliable 
index of the severity of jumper’s knee.� Furthermore, 
an article concerning the validity of a local French 
version of VISA-P has concluded that the PROM 
�is understandable, valid, and suitable for French-
speaking patients with patellar tendinopathy�.12

The group chooses to use VISA-P for their study.
Comment: Even though VISA-P has been used in 
many clinical studies, and all validation studies con-
clude that it is a valid and reliable clinical measure 
for patients with patellar tendinopathy, VISA-P has 
never been confirmed to possess high content valid-
ity for the targeted patient population, nor has the 
construct validity ever been assessed using robust 
statistical methods. It is therefore unclear what it 
measures and how it functions.
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these processes. For each of the included PROMs, the arti-
cles that described how the PROM had been developed and 
originally validated were identified. In many cases, this was 
referred to in the articles that used the PROMs, but this was 
cross-checked by search in PubMed and SCOPUS. If it was 
not possible to identify any article, the person or organiza-
tion that was associated with this PROM was contacted and 
the information that was necessary for assessments was re-
quested. As PROMs are often validated multiple times, and 
for different patient groups, searches were conducted for 
subsequent validations of the original PROM and for trans-
lated/adapted versions in other languages with the search 
strategies �[PROM name] AND development�, �[PROM 
name] AND validation�, �[PROM name] AND transla-
tion� and �[PROM name] AND adaptation� in PubMed 
and SCOPUS. All the identified validations for each PROM 
were included if they were in English or Scandinavian 
language.

The information that was extracted from each article is 
listed in Table�1.

Quality assessment of the development and validation de-
scribed in each article was performed independently by two 
authors (CFH and JJ) and discussed in plenary with VS and 
MRK.

2.1  |  Quality assessment of the development

To operationalize the process of quality assessment of 
PROMs, a rating system was created for assessment of the 
level of quality from 1 to 5, where 1 represented the mini-
mum level and 5 the optimal. Table�1 shows all the different 
components used to evaluate the quality of each PROM, and 
whether the quality indicators were present in the develop-
ment and validation of the PROM (each component is indi-
cated with a bullet in Table�1). For each quality indicator, a 
positive score was added to the overall assessments for devel-
opment and validation. The quality indicator rating system 
was based on the generally accepted criteria for achieving 
high face and content validity.14,17 

�	 The lowest score of one asterisk * would be given to a 
PROM based on a list of items developed without involve-
ment of experts and patients and with no items from exist-
ing PROMs or an item bank.

�	 A PROM with items developed by a group of experts on 
the basis of a bank of items from existing PROMs of rel-
evance would score two asterisks **, as the items would 
have face validity and be based on items that had been val-
idated in existing PROMs.

�	 If the items had been discussed once in a group of patients 
with the health condition in focus, the score would be in-
creased by one asterisk *.

�	 If items were discussed in focus groups until �data satura-
tion� (ie no further item themes emerged), the score would 
be increased by one asterisk * and

T A B L E  1   Information that was extracted from each article 
describing development and/or validation of a PROM

Name of the PROM

Year published and name of journal

Link to reference

Country where the study was performed

Language of the version in the article

Number of domains

Which condition was the PROM developed for (aim in 
development article) 
�	 Is there face validity in development
�	 Is there content validity in development

Health condition of the patients who participated in development 
(number of patients) 
�	 Were items from existing PROMs used in development (name 

of PROM/PROMs)
�	 Were items developed by help of patients in groups
�	 Were items discussed until data saturation
�	 Were items tested through interviews

Validation year and journal

Link to reference

Who validated (the same group who developed/an independent 
group)?

Language of the validated version of the PROM

Disease of the patients in validation (name of condition(s) and 
number in each group)

Were patients in different phases of disease (pre- and 
postoperatively) included (name(s) of phase(s) and number of 
patients)? 
�	 Were persons without the condition the PROM is to be used for 

included in the validation process?
�	 Was a modern test theory method used for validation (Rasch 

model, other IRT models, confirmatory factor analyses)
�	 Was the outcome compared to outcome with existing PROM(s)?
�	 Were other validation methods used?
�	 Was validation done on an aggregated score or on each domain 

separately?
�	 Was test-retest reliability calculated?
�	 Was Cronbach’s � calculated?
�	 Was known groups validity assessed?
�	 Was differential item functioning assessed?
�	 Was a minimal important difference calculated?
�	 Was responsiveness assessed?
�	 Were floor and ceiling effects investigated?

Author’s conclusion

Our assessment of development and validation (including which 
health conditions the PROM was validated for)

Total assessment of the article with graded list of health conditions 
the PROM has been validated for

Bullet Indicates that this information was used in the quality assessment of the 
PROM.
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�	 If a provisional PROM had also been developed and 
tested through debriefing with the addition of debriefing 
interviews with individual patients with the health condi-
tion in focus, it would be increased by one asterisk *.

Therefore, the maximum score was five asterisks *****.
However, the criteria are to some degree independent and 

there is no ranking of them. This means that the scoring sys-
tem should not be considered an invariant ordinal scale, but 
simply a pragmatic framework for classifying the quality of 
PROM development.

It should be emphasized that asking patients later whether 
the questions are relevant (either yes/no or by a grading 
scale), if they address their concerns, or whether there are 
unaddressed issues in a questionnaire (for instance, during 
construct validity assessment) cannot replace the develop-
ment process via qualitative methodology in single or group 
interviews and therefore not adequately investigate the con-
tent validity.

2.2  |  Quality assessment of validation

For the assessment of the quality of the validation, several 
factors were weighed:
�	 The number of patients used for validation: The physical 

conditions (eg shoulder instability, or meniscal injury) of 
the patients used for validation were registered. If patients 
were not included (for instance, if the article was only a 
translation of a PROM to a different language with no sta-
tistical validation) or the total number of patients was less 
than 20, the validation quality was scored with one asterisk 
* (lowest). Also, conditions with less than 20 patients (eg 
if 100 patients with five different conditions participated in 
the validation process, but one condition was represented 
by four patients only) were not mentioned in the conclu-
sion of which conditions the PROM had been validated for.

�	 Psychometric methods for validation: Modern test theory 
(MTT) methods were regarded superior to classical test the-
ory (CTT) methods.18 All IRT methods (eg Rasch analysis) 
and confirmatory factor analysis (CFA) were rated as equal.

�	 Reliability: This can be assessed using different methods, 
such as Cronbach’s �, test-retest, and Person Separation 
Index for MTT models. This was rated one asterisk *.

�	 Responsiveness: Validation of responsiveness and minimal 
important difference was rated one asterisk *.

�	 Aggregated sum scores: If tests in PROMs with several do-
mains were only performed on the aggregated score (ie ad-
dition of all domain scores), this was regarded as a potential 
problem. Such scales often lack proven unidimensionality 
compared with tests on each separate domain score. This did 
not in itself change the assessment by a full asterisk, but it was 
considered in the total quality assessment of the validation.

	 The highest possible quality rating for validations that had 
not used IRT methods was three asterisks ***.

	 If IRT methods had been used, but nothing else, the valida-
tion was rated with four asterisks ****.

	 If IRT methods had been used and both reliability and re-
sponsiveness had been assessed, the validation was rated 
with five asterisks ***** (highest).

2.3  |  Quality of the PROM validation 
(aggregated assessment)

2.3.1  |  Methodological assessment

The aggregated score for each condition validated in each 
PROM study was basically the lowest of the assessments 
for development and validation. Therefore, a PROM which 
scored two asterisks in development could never end with an 
aggregated score of more than the two asterisks, even though 
it had been validated with MTT. A PROM which scored high 
in development (ie four or five asterisks), but had only been 
validated by CTT with a maximum score of three asterisks, 
would result in an aggregated score according to the assess-
ment of validation. If, however, validation by MTT methods 
with a maximum score of five asterisks had been performed 
on a later occasion, the aggregated score could increase for 
the particular condition it was validated for.

2.3.2  |  Quality of the instrument (overall 
aggregated assessment)

This assessment of the quality of the PROM, in addition to 
the methodological assessments, also took the results of vali-
dation studies into account, meaning: Did the results from a 
validation study that used an MTT model indicate that this is 
a PROM of high or low quality? For PROMs that have been 
validated through studies with an aggregated rating score of 
one, two, or three asterisks, it is not possible to establish how 
good the PROM actually is, because even though a PROM 
can be found valid by CTT, subsequent validation by MTT 
can reveal inadequate construct validity. Therefore, it was 
impossible to assess the quality of PROMs for which con-
struct validity had not been evaluated by MTT.

In cases where MTT validation showed inadequate con-
struct validity, for instance if unidimensionality of domains 
was not confirmed, or there was a floor/ceiling effect, the over-
all assessment was made after discussions in the study group.

There were three categories in the section �Quality of the 
instrument�: High, low, and unknown.

�	 High: PROMs with a score of four or five asterisks in the 
aggregated methodological assessment based on one or 
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more studies, and with a positive validation by an MTT 
method, were characterized as high quality for the specific 
condition(s) that had been validated. Methodological as-
sessment of one, two, or three asterisks could never char-
acterize a PROM as a �high-quality instrument� for the 
health conditions it had been validated for.

�	 Low: PROMs for which an assessment with an MTT 
method showed weaknesses in the construct validity (eg 
lack of unidimensionality) were discussed in the group of 
authors, and in most cases, the PROM was characterized as 
a low-quality instrument for the condition(s) that had been 
assessed in the particular validation study, independently 
of the aggregated methodological assessment score. In few 
cases, the validity problems were minor, and the PROM 
could be characterized as a high-quality instrument if the 
methodological assessment score was four or five asterisks.

�	 Unknown: PROMs with validation studies in which con-
struct validity had not been assessed by MTT were catego-
rized as unknown overall quality for the condition(s) that 
had been assessed in these particular validation studies (no 
notation in Tables S1-S27). PROMs which had been found 
adequate by MTT, but had only scored one, two, or three 
asterisks in the quality assessment of development, would 
also be characterized as unknown overall quality (or low in 
cases where MTT revealed inadequate construct validity), 
as they have no confirmed content validity.

3  |   RESULTS

The 61 PROMs that were assessed in the study are listed in 
Table�2. This also indicates the distribution according to bod-
ily region of the 194 PROMs that were identified in the search.

Tables S1-S9 list the articles that describe development of 
each PROM, the details of this procedure, and for which con-
dition(s) each PROM had been developed. The tables pres-
ent PROMs for conditions in the neck, shoulder, elbow, hip, 
thigh, knee, calf, and foot/ankle, respectively. Tables S10-S18 
list the quality assessments, including for which condition(s) 
each PROM had been validated. Tables S19-S27 list the over-
all quality assessment of each PROM and local translations.

References for Tables S1-S27 are listed separately in con-
nection with each table.

4  |   DISCUSSION

This study assessed the development and validation of 61 
PROMs used for conditions in sports medicine and sports 
traumatology, and the published local translations of these 
PROMs. The results can serve as a catalogue for research-
ers when a relevant and thoroughly developed and validated 
PROM is to be chosen for a specific study.

T A B L E  2   The 61 PROMs for which the development and 
validation are analyzed in this article (WOMAC is listed twice, as it is 
used for hip and knee separately, so the list includes 62 PROMs). In 
the headlines for each anatomical region it is stated how many PROMs 
that were identified in the search and from which the PROMs for the 
study were chosen. The number of times each PROM had been used 
in the articles of the search is listed in parentheses. * indicates that 
the PROM had only been mentioned once or twice but was the only 
PROM for a particular condition

Neck (number of PROMs identified: 2)
*1Neck disability index (1)

Shoulder (number of PROMs identified: 29):

American Shoulder and Elbow Surgeons (ASES) for shoulder 
patients (24)

Constant-Murley Score (12)

Quick Disabilities of the Arm, Shoulder and Hand (QuickDASH) 
(11)

Single Assessment Numeric Evaluation (SANE), used for 
shoulder (10)

Disabilities of the Arm, Shoulder and Hand (DASH) (8)

Western Ontario Rotator Cuff Index (WORC) (8)

Oxford Shoulder Score (OSS) (6)

PROMIS-UE (Upper Extremity) (6)

Western Ontario Shoulder Instability Index (WOSI) (6)

Rowe score (5)

Simple shoulder test (4)

Shoulder Pain and Disability Index (SPADI) (4)

Oxford Instability Shoulder Score (OISS) (3)
*2Short Western Ontario Rotator Cuff Index (short-WORC) (1)

Elbow (number of PROMs identified: 5):

Patient-Rated Tennis Elbow Evaluation (PRTEE) (4)
*3American Shoulder and Elbow Surgeons Elbow Questionnaire 
(pASES-e) (2)

Hand:
**Patient-Rated Wrist Evaluation (PRWE)

Hip (number of PROMs identified: 24):

Modified Harris Hip Score (75)

Hip Outcome Score (HOS) (55)

Non-arthritic Hip Score (NAHS) (30)

International Hip Outcome Tool-33 (iHOT-33) (22)

The Copenhagen Hip and Groin Outcome Score (HAGOS) (19)

Hip Disability and Osteoarthritis Outcome Score (HOOS) (18)

International Hip Outcome Tool-12 (iHOT-12) (13)

Hip Sports Activity Scale (HSAS) (9)

Oxford Hip Score (8)

Lower Extremity Function Score (LEFS) (8)

Western Ontario and McMaster Universities Osteoarthritis Index 
(WOMAC)�used for hip (6)

*4VISA-G (1)

(Continues)
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The overall result is that the majority of these measure-
ment instruments are of inferior validity, with few exceptions. 
The most prominent reason for this is that many PROMs have 
not been developed using methods that ensure content va-
lidity. It is generally agreed that a crucial prerequisite, and 
the most important quality of a PROM, is that it has high 
content validity.14 Any deficits in this cannot be repaired by 
subsequent mathematical processes. Another major reason 
for inferior validity of PROMs is a lack of construct valida-
tion using adequate methods. However, if a PROM has good 
content validity, construct validation tests can be performed 
subsequently.

There are several review articles, web pages, and electronic 
databases, which describe assessment of various PROMs for 
sports medicine and sports traumatology. However, these 
sources have often referred directly to the conclusions from 
the development and validation articles, and have not pro-
vided a systematic approach in the quality assessment. Many 
articles describing development and validation of PROMs 
use suboptimal methods, and yet the vast majority conclude 
that the PROMs in question are valid tools. This contrasts our 
quality assessments, which show problems in both the de-
velopment and validation (including responsiveness and reli-
ability) of most musculoskeletal PROMs. Very few PROMs 
are rated as a high-quality instrument in our aggregated 
assessments.

This calls for a change in attitude for what should be 
expected of a PROM instrument. First, researchers should 
be critical in their choice of PROMs for a planned study. 
Second, journals publishing protocols should be critical of 
the validation of the measurement instruments in their review 
process. And third, journals should either not publish studies 
that have used PROMs of doubtful validity or should expect 
that any suspicion of suboptimal validity is declared and that 
the effect in the interpretation of the results is discussed.

This study was initiated in February 2017. In December 
2017, COSMIN produced an e-published checklist for quality 
assessment of PROMs. The quality assessment principles in 
the current study are basically the same as recommended by 
the COSMIN group, but not as highly detailed. Both systems 
rank PROMs in few categories. Assessment by the COSMIN 
checklist can be very time-consuming for PROMs with a high 

Thigh (number of PROMs identified: 3)
*5Functional Assessment Scale for Acute Hamstrings Injury (1)
*5Hamstring Outcome Score (1)

Knee (number of PROMs identified: 57):

International Knee Documentation Committee (IKDC) 
Questionnaire (103)

Knee Injury and Osteoarthritis Outcome Score (KOOS) (102)

Lysholm Score (71)

Western Ontario and McMaster Universities Osteoarthritis Index 
(WOMAC)�used for knee (24)

Knee Outcome Survey (KOS) (8)

Anterior Knee Pain Scale (Kujala Score) (7)

Modified Cincinnati Knee Rating Scale (6)

Hospital for Special Surgery Score (5)

Knee Society Score (4)

Victorian Institute of Sports Assessment-Patella (VISA-P) (4)

Knee Selfefficiacy Scale (4)

Knee Numeric-Entity Evaluation Score-ACL (KNEES-ACL) (4)

Pedi-International Knee Documentation Committee (Pedi-IKDC) 
Questionnaire (4)

*6Knee Injury and Osteoarthritis Outcome Score 4 (KOOS4) (2)
*7Forgotten Joint Score (FJS-12) (1)
*8KOOS-Child (1)
**Arthritis Impact Measurement Scales-2 (AIMS-2) (1)

Calf (number of PROMs identified: 2)
*9Lower Limb Functional Index (2)
*10Medial Tibial Stress Syndrome Score (MTSS Score) (1)

Ankle/foot (number of PROMs identified: 25):

Achilles tendon Total Rupture Score (ATRS) (15)

Foot and Ankle Outcome Score (FAOS) (14)

Foot and Ankle Ability Measure (FAAM) (11)

Victorian Institute of Sports Assessment-Achilles (VISA-A) (8)

Karlsson score (3)
*11Foot Function Index (FFI) (2)
*12American Orthopaedic Foot & Ankle Society Hindfoot Score 
(AOFAS-HAS) (2)

**American Academy of Orthopaedic Surgeons Foot and Ankle 
Outcomes Questionnaire (AAOS-FAOQ)

**Ankle Osteoarthritis Scale
**Kerr-Atkins score
**Leppilahti score

Global PROMs (number of PROMs identified: 42): Not evaluated.

Mental PROMs (number of PROMs identified: 5): Not evaluated.
*1 The only PROM for neck conditions. 
*2 This is the short version of a commonly used PROM. 
*3 The only general elbow PROM. 
*4 The only PROM for greater trochanteric pain syndrome. 

T A B L E  2   (Continued)

(Continues)

*5 The only PROMs for hamstrings injuries. 
*6 This PROM is a modification of a commonly used PROM. 
*7 This PROM uses a different approach in items compared to other PROMs. 
*8 The only European PROM for children with knee problems. 
*9 The only PROM for general function of the lower leg. 
*10 The only PROM for medial tibial stress syndrome. 
*11 This PROM is for the general foot condition. 
*12 This PROM is specific for the hindfoot. 
** Indicates that the PROM had not appeared in our search, but was an outcome 
measure in the RCTs, analyzed elsewhere.15,16 

T A B L E  2   (Continued)
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quality in development and validation, as the guidelines re-
quest many details, of which not necessarily all are readily 
available. It is a basic principle in our framework, as well 
as in the guidelines from COSMIN,14 that the quality of a 
PROM is primarily dependent on its development. High-
quality development ensures content validity, whereas low-
quality development processes are difficult to correct through 
subsequent validation procedures. In a separate study, five 
PROMs, that had also been assessed in the current study, 
were assessed according to the COSMIN guidelines,19 and 
from this, the two processes and the results hereof can be 
compared.

In our analyses, we have regarded exploratory factor 
analysis as inferior to MTT methods. We regarded con-
firmatory factor analysis as equivalent to IRT methods. 
This choice can be debated, but it is consistent with the 
COSMIN guidelines.14

The most relevant aspect when a PROM is chosen for a 
specific study is that development has followed optimal pro-
cedures and that the patient group in question has been in-
volved. If validation (eg assessment of the construct validity) 
is not optimal for a PROM that was appropriately developed, 
it is possible to perform a validation (with MTT) on prospec-
tively collected data, and we suggest that this is done in all 
cases where the PROM has not been validated by MTT meth-
ods for the actual patient group. However, such an assessment 
carries the risk that that the PROM turns out not to possess 
construct validity, and in such cases, this undermines the 
trustworthiness of the study results.

It is a paradox that the better the methods that are used to 
assess construct validity, the higher the probability that these 
methods can reveal a lack of construct validity. This means 
that PROMs that are assessed by suboptimal methods (ie 
CTT) cannot automatically be assumed to possess construct 
validity.

Short forms of existing PROMs can be developed by in-
volving of patients or by data-driven methods (ie through 
mathematical analysis of data). If the PROM was developed 
with optimal patient involvement and therefore had coverage 
and relevance, and if it was validated with MTT methods, 
then items that did not add information would have been re-
moved. As all items are not necessarily of equal importance, 
it is often possible to reduce the number of items or even 
domains by removing the least important items or domains. 
The risk of losing coverage is diminished if this is done with 
patient involvement. However, if it is done solely in a data-
driven way, then there is an increased risk that items that 
contribute meaningful information about the condition might 
be removed. Also, the construction of short forms is highly 
dependent on the actual patient population, including factors 
like gender, age and specific health condition. The use of short 
forms is therefore extra critical in relation to the target patient 
population. This is also the reason why there exist several 

short forms with inclusion of different items from the origi-
nal PROM (eg the Lower Extremity Functional Scale (LEFS) 
(Table S23)). In exploring whether a short form is useful for 
a specific study, the patient population that is the basis for 
this particular short form should be thoroughly analyzed for 
comparability with the patient population in question.

It seems strange that so few PROMs have been validated 
using robust statistical/mathematical methods that have been 
specifically developed for this purpose�MTT. It can be sus-
pected that in some cases, MTT methods have in fact been 
used for validation but have shown a less than positive result 
and therefore the results have not been published.

5  |   CONCLUSION

From this catalogue, it is possible to identify the most valid 
PROMs for use as outcome measures for specific studies in 
sports medicine and sports traumatology. Box 1 is a quick 
guide as to use the catalogue. This catalogue is planned to be 
accessible electronically and be regularly updated.

6  |   PERSPECTIVE

As a large proportion of PROMs in their development and 
documented validation turned out to be of low quality, and 
must be regarded as suboptimal measurement tools, it is im-
portant that a targeted effort is made to develop valid PROMs 
for major conditions.

BOX 1  How to use this catalogue - a quick 
guide

Step 1: Choose anatomical location (eg knee)

Step 2: Identify PROMs meant for the relevant condition in 
the development table (eg ACL injury in Table S7)

Step 3: Identify PROMs in your language (eg KNEES-ACL, 
IKDC, KOOS, Lysholm)

Step 4: Identify PROMs that have construct validity for 
the relevant condition (eg ACL injury in Table S16). If 
there is a PROM with studies rated �High� for the relevant 
condition, it should be preferred over PROMs with no 
quality rating or the rating �Low.� If there is no PROM 
with studies of �High� quality, PROMs with higher rated 
studies might be preferable, but candidates should be 
assessed by reading the development and validation articles 
(which are referred in the tables)

Step 5: Check for updated validations, for instance, in 
PubMed
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Abstract
Results by patient-reported outcome measures (PROMs) from randomized controlled 
trials (RCTs) in musculoskeletal research often influence healthcare strategies. We 
aimed to evaluate to which extent these RCTs use adequate PROMs, and how this 
influences the results and conclusions. We identified RCTs of sports research rel-
evance with PROMs as primary outcomes published in 13 preselected journals be-
tween January 1, 2008, and November 1, 2019; all journals regularly publish results 
from musculoskeletal research. Five journals have a high impact factor (>15), and 
eight with lower impact factors are widely read journals. It was assessed whether the 
RCTs had used PROMs with high content validity and whether the most adequate 
PROMs were used (ie, the most well developed and well validated for the patients 
enrolled in the study). We registered journal impact factor, year of publication, exist-
ence of a registered protocol, and whether the study showed significant difference 
between interventions. A total of 54 RCTs with 56 primary outcomes comprising 26 
different PROMs were identified. For 13 RCTs (24%), a protocol was not published. 
In only 24 of RCTs (44%), the most appropriate PROM had been used as primary 
outcome, independent of a registered protocol, ranking of the journal, and year of 
publication. In seven cases, PROMs were used to evaluate a condition that they had 
not been developed for. RCTs that used the most adequate PROM showed signifi-
cantly more often (46%) difference in outcomes in contrast to RCTs that used inad-
equate PROMs (22%) (P�=�0.0483). In conclusion, in the majority of RCTs, the most 
adequate PROM had not been used. Studies, in which the most adequate PROM had 
been used as outcome, were significantly more likely to show significant difference 
between interventions. The extent to which protocols were not available was surpris-
ingly high. Journals should request that adequate PROMs are used in RCTs, and if 
this is not the case that it is discussed how it might influence the results and conclu-
sions. Likewise, it should be requested that a protocol is published or registered.

K E Y W O R D S

content validity, patient-reported outcome measures, protocol, randomized controlled trials Sports 
Medicine, Sports traumatology, validity
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1  |   INTRODUCTION

Patient-reported outcome measures (PROMs) are commonly 
used in clinical studies to evaluate and compare interventions 
in patients with musculoskeletal problems.4 Notably in the 
United Kingdom (UK), PROMs have been a mandatory clini-
cal endpoint to evaluate the results of elective surgeries for a 
decade,5 and in the United States (US), PROMs are strongly 
recommended by the Food and Drug Administration (FDA) 
as measurement outcome in clinical trials.6 Therefore, results 
obtained by PROMs are important for the establishment of 
clinical guideline recommendations and for clinical decision-
making.7 PROMs are also used in national clinical registries. 
Hence, PROMs are likely to become even more important as 
assessment tools in years to come.

Generally, there is little focus on whether the PROM that 
is used in a study is adequate or not,8 despite the impact of 
results obtained by use of PROMs. An adequate PROM is a 
measurement tool that, first of all, actually measures what it 
claims to measure. This means that the PROM should pos-
sess high content relevance and content coverage (content 
validity) for the patients that are included in a study. This 
is optimally ensured during the early stages of PROM de-
velopment.9,10 Secondly, it must have been subject to robust 
statistical validation (e.g., by modern test theory models), 
confirming the PROM as valid, reliable, and responsive (ie, 
sensitive to change) in a group of patients similar to those in 
the actual study, for example an RCT.11 This is the basis for 
ensuring that the results of the study are trustworthy.

Most PROMs in sports research are condition specific 
and should hence only be considered adequate, and the use 
of them only appropriate, when they are used to evaluate pa-
tients with the conditions for which they have been devel-
oped and validated.9 This is only logical, as PROMs, just 
like any clinical, biochemical, or imaging measurement tool 
used in studies, must be proven to be valid for the purpose 
of the study. Proof of this is often a reference stating that the 
PROM �is valid and reliable,� but rarely is there a description 
of how or whether the specific PROM had been developed 
and validated for the patient population. An example of this 
is described in the case opening this article. Some PROMs 
are used very frequently, which can lead to the understanding 
that they are adequate. However, this cannot be automatically 
assumed, but should be explained and justified.

It is common to use more than one PROM as outcome. 
This carries the risk that if the hypotheses of the study are 
confirmed by results obtained with one PROM, but not an-
other, then only results from one of the PROMs are reported. 
This can be prevented if a trial protocol has been published 
before patients are included, provided that results are reported 
as defined in the protocol.

It seems reasonable to assume that the higher a journal is 
ranked, the more likely adequate PROMs will have been used 

in the published studies, and the outcomes that were origi-
nally planned are also the ones that are reported. Moreover, 
there has been an increased awareness regarding the quality 
of PROMs, and it would be expected that there is an upward 
trend in the use of adequate PROMs.

The aims of this study were to assess to which extent 
RCTs in musculoskeletal research have used PROMs that 
are the most adequate, meaning that they are indeed the 
best-developed and best-validated PROMs for the patients in 
the studies, and whether the primary outcome that was de-
fined in advance was the outcome that in fact was reported. 
Furthermore, we aimed to assess whether this was different, 
depending on the availability of a published protocol, the im-
pact ranking of the journal or the year of publication.

We hypothesized:

�	 That it is common in sports medicine and traumatology 
research to use PROMs that have not been developed for 
the patient population in question, since awareness to use 
adequate PROMs is not routine.

�	 That it is therefore also common to use PROMs that are not 
the most adequate for the specific condition.

�	 That this is more likely the case with lower ranking of the 
journal according to impact factor, as it can be assumed 
that there is a generally higher quality of studies published 
in high compared to lower impact journals.

�	 That this is less likely the case in more recently published 
studies.

�	 That studies using the most adequate PROMs are more 
likely to show a difference between interventions, as they 
are better measurement tools compared to less appropriate 
PROMs.

�	 That results of RCTs more often show a difference be-
tween interventions if a trial protocol has not been 

Case
The PROM KOOS4�which is the sum of four 
dimensions of the Knee injury and Osteoarthritis 
Outcome Score (KOOS)�was used as primary out-
come in a randomized controlled trial (RCT) of the 
treatment of patients with an acute anterior cruci-
ate ligament (ACL) injury. However, KOOS4 has 
never been proven to have high content validity or 
construct validity for these patients. Nevertheless, 
results from the RCT and its follow-ups have been 
published in New England Journal of Medicine,1 
British Medical Journal,2 and British Journal of 
Sports Medicine3 and have thereby had high impact 
on clinical guidelines and clinical decision-making 
in the treatment of patients with ACL injury.
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published in advance, because the reported results may 
be cherry-picked.

2  |   MATERIALS AND METHODS

2.1  |  Search method and criteria

Articles were searched for in 13 preselected journals: five 
journals with a high impact factor and known to publish 
RCTs on musculoskeletal research (New England Journal 
of Medicine (NEJM), The Lancet, Journal of the American 
Medical Association (JAMA), British Medical Journal 
(BMJ) and Annals of Internal Medicine (Annals)), the top 
three journals measured on impact factor in sports medi-
cine (British Journal of Sports Medicine, Sports Medicine 
and American Journal of Sports Medicine), and five jour-
nals with lower impact factors widely read by musculo-
skeletal healthcare professionals (Journal of Arthroscopic 
and Related Surgery, Scandinavian Journal of Medicine 
& Science in Sports, Knee Surgery Sports Traumatology 
Arthroscopy, Journal of Shoulder & Elbow Surgery, The 
Knee).

The five journals with the highest impact factors were 
considered relevant to include, first of all because some 
of the musculoskeletal studies that have been published in 
these journals have had a marked influence on clinical treat-
ment strategies, and second because it is of interest to as-
sess whether these journals are more critical to the validity 
of PROMs used as outcomes, compared to lower-ranking 
journals. The five widely read journals were selected after 
discussion among the clinicians in the group of authors re-
garding which journals, besides the eight already chosen, that 
are regularly read and quoted in the clinical community.

Between March 22, 2018, and March 29, 2018, searches 
in PubMed were performed with the conceptual search string 
�Journal AND patient reported outcome OR patient related 
outcome.� The search was limited to RCTs only, and studies 
published from 2008 and onwards. An example of a complete 
search string is:

("The New England journal of medicine"[Journal]) 
AND ((patient related outcome) OR patient reported out-
come) AND ("2008"[Date - Publication] : "3000"[Date - 
Publication]) AND (Clinical Trial[ptyp]).

The searches were repeated on November 1, 2019.
Inclusion criteria were (a) an RCT, (b) an interven-

tion related to the musculoskeletal system, and (c) at least 
one musculoskeletal-specific PROM as primary outcome. 
We also registered for each study whether a protocol had 
been registered in an accessible clinical trial database. If 
relevant trial protocol information was not mentioned in 
the article, we performed a search in https://clini​caltr​ials.
gov on the first- and last-author’s last names, respectively. 

Whether a musculoskeletal-specific PROM was used as pri-
mary outcome was assessed through a full-text reading, and 
published outcomes were crosschecked with the registered 
protocol.

2.2  |  Data collection and 
analyses of the RCTs

Besides journal, year, and intervention, the following data 
were collected: (a) the name of the PROM(s) used as primary 
outcome, (b) the health condition that was studied, and (c) 
whether the primary outcome showed a significant difference 
between intervention groups.

To determine whether the PROMs used in the RCTs 
were the most adequate, each study was assessed, and the 
adequacy of each PROM was analyzed based on informa-
tion from a catalogue with analyses of the properties of the 
61 most used PROMs in sports research.12 This catalogue 
offers a guide on how to locate the most adequate PROM 
from a comprehensive overview of more than 600 published 
development and validation studies. Quality assessments of 
all development studies of the PROMs (content validity) and 
all validation studies (construct validity, reliability, and re-
sponsiveness) have been undertaken separately, and studies 
rated on a 5-point scale, where 5 is best. Both content valid-
ity scores and scores from validation studies help determine 
whether a PROM is adequate for a specific condition or pa-
tient group.

In case the most adequate PROM had not been used, a 
suggestion of the most adequate PROM was made from the 
catalogue. This suggestion was based on the PROMs that 
were available at the time the RCT had been planned or, if 
this was not mentioned in the article or protocol, published.

Besides using the catalogue to find and determine the 
overall most adequate PROM, individual scores of content 
validity can also be retrieved. This was used in each case to 
assess whether the actual PROM that was primary outcome 
in an RCT had proven content validity for the patients in the 
study. PROMs that had been assessed with 4 or 5 on a 5-point 
scale for the patients in the actual study were regarded as hav-
ing proven content validity.

2.3  |  Statistics

Journals were dichotomized from their impact factor into 
high (>15) (NEJM, Lancet, JAMA, BMJ, Annals) and mod-
erate (<15), since the top 100 impact factor of journals in 
science exhibits a threshold of impact factors around this 
value.13 Publication year was dichotomized into 2008-2014 
(older studies) and 2015-2019 (recent studies). Since the use 
of PROMs increases every year,14 we found it appropriate 
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to define recent studies as no more than five years since 
publication.

To examine whether journal impact factor, year of publi-
cation, or the existence of a registered protocol were related 
to whether the most adequate PROM had been used in the 
study as primary outcome, Fisher exact tests were performed.

To examine whether journal impact factor, year of publi-
cation, or the existence of a registered protocol were related 
to whether the PROM was developed for the condition under 
study, was validated for the condition under study, showed 
significant difference between interventions, and whether a 
PROM was more likely to show significant differences be-
tween interventions if it in fact was the most adequate PROM, 

Pearson chi-square tests were performed with a Rao-Scott ad-
justment for clustering of PROMs within studies.

3  |   RESULTS

The search resulted in 872 hits (Figure�1). Of 107 full-text 
RCTs assessed, ten (9.4%) were excluded for not having a 
PROM as outcome. Other reasons for exclusion are listed in 
Figure�1.

After exclusions, the results comprised 54 RCTs from 
the selection of journals with 56 primary outcomes (in two 
studies, there were two PROMs used as primary outcome) 

F I G U R E  1   Identification of randomized controlled trials with a musculoskeletal PROM as primary outcome in selected journals [Colour 
figure can be viewed at wileyonlinelibrary.com]
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comprising 26 different PROMs (Table� 1). Most of these 
studies were published in The American Journal of Sports 
Medicine (16) and least in Sports Medicine (0) (Table� 2). 
The most frequently used PROM was Western Ontario and 
McMaster Universities Osteoarthritis Index (WOMAC) 
(Table�1). A comprehensive overview of the 54 RCTs is pre-
sented in (supplementary Table�S1)

For 41 studies, a protocol was registered in an accessible 
clinical trial database (e.g., https://clini​caltr​ials.gov, http://
anzctr.org.au) while it could not be identified for 13 (Table�2). 
In six cases, there was a discrepancy between the registered 
protocol and the study manuscript concerning the primary 
outcome (supplementary Table� S1). Two of these studies 

were published in high-ranking journals (BMJ and Annals of 
Internal Medicine, respectively).

In 24 (44%) of the studies, a PROM used as primary out-
come was the most adequate PROM available for the pa-
tients evaluated in the study. In relation to this, there was 
no significant difference dependent on whether there was 
a registered protocol, whether the study was published in 
a high-impact journal, or dependent on year of publication 
(Table�3).

Only three of 26 different PROMs (12%) had proven content 
validity (Table�1). Of 56 PROMs used as a primary outcome, 
49 (88%) evaluated one or more conditions that the PROMs 
intended to be developed for, while seven PROMs evaluated a 

PROM
Content validity 
score

No. of times 
used Intended condition

WOMAC *** 8 Knee and hip osteoarthritis

IKDC ** 7 Various knee conditions (e.g., 
meniscal, ligament, PFPS, 
knee OA)

KOOS *** 6 Knee injury and osteoarthritis

OSS *** 5 Shoulder surgery other than 
stabilization surgery

KOOS4 ** 3 Knee injury and osteoarthritis

Lysholm ** 3 Instability after knee ligament 
surgery

HOS ** 2 Acetabular labrum tear

Kujala ** 2 Patellofemoral pain

SPADI ** 2 Shoulder pathology

VISA-P * 2 Patellar tendinopathy

AIMS-2 ** 1 All forms of arthritis

AOS ** 1 Ankle osteoarthritis

ATRS *** 1 Achilles tendon rupture

Constant-Murley * 1 Shoulder dysfunction

FAAM *** 1 Musculoskeletal disorders of 
the lower leg, foot, and ankle

FAOS ** 1 Foot and ankle problems

iHOT-33 **** 1 Hip disorders in young, active 
patients

Kerr-Atkins score ** 1 Calcaneal fractures

KSS * 1 Knee dysfunction

Leppilahti score ** 1 Achilles tendon rupture

Locking item * 1 Knee locking or catching

PRTEE * 1 Lateral epicondylitis

PRWE *** 1 Wrist pain and disability

VISA-A ** 1 Achilles tendinopathy

WORC **** 1 Rotator cuff disorders

WOSI **** 1 Shoulder instability

Total 56

T A B L E  1   Distribution of PROMs 
used in the 54 randomized controlled trials 
in this study, with indication of the degree 
of content validity, as assessed in.10 The 
intended condition for each PROM is listed
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condition they were not intended to evaluate. The latter was sig-
nificantly more likely to occur if a protocol was not accessible 
(Table�4). With 18 (32%) of the PROMs, there was a signifi-
cant difference between interventions. The number of PROMs 
that possessed adequate content validity or exhibited significant 
difference between interventions did not significantly differ 
among RCTs with a registered protocol, RCTs published in a 
high-ranking journal, or with the year of publication (Table�4).

With the 24 PROMs from the 24 studies where the most ad-
equate PROM had been used, 11 (46%) showed significant dif-
ferences between interventions. For the remaining 32 PROMs, 
only seven (22%) showed significant differences between inter-
ventions. The difference was significant (P�=�0.0483).

4  |   DISCUSSION

This study confirmed three of the six hypotheses, namely 
that in more than half of studies, the PROM that had been 
used as primary outcome was not the most adequate, 
and that it is common in musculoskeletal research to use 
PROMs that are neither developed nor validated for the pa-
tient population in question. Studies published in high-rank-
ing journals were not an exception, nor were more recently 
published studies. Importantly, it was found that studies 
that used adequate PROMs were more likely to show a 
difference between interventions compared to studies that 
used less adequate PROMs. It could not be confirmed that 

Journal
RCTs included. Missing 
protocols in parentheses

Impact factor 
2018

The New England Journal of 
Medicine

1 (0) 70.670 High

The Lancet 3 (0) 59.102

JAMA 4 (0) 51.273

The British Medical Journal 8 (0) 27.604

Annals of Internal Medicine 5 (0) 19.315

British Journal of Sports 
Medicine

5 (2) 11.645 Moderate

Sports Medicinea  0 (0) 7.583

The American Journal of 
Sports Medicine

16 (5) 6.093

The Journal of Arthroscopy 
and Related Surgery

2 (1) 4.433

Scandinavian Journal of 
Medicine and Science in 
Sports

1 (0) 3.631

Knee Surgery, Sports 
Traumatology, Arthroscopy

5 (3) 3.149

Journal of Shoulder & Elbow 
Surgery

1 (0) 2.865

The Knee 3 (2) 1.762

Total 54 (13)
aSports Medicine is a journal of primarily systematic reviews and meta-analyses. 

T A B L E  2   Journals where the 54 
randomized controlled trials in this study 
had been published with information 
about impact factor 2018 and indications 
of whether a protocol had been registered 
or not. Journals were ranked as high or 
moderate impact

T A B L E  3   Characteristics of 54 randomized controlled trials in this study, and the distribution of trials that had used the most appropriate 
PROM as primary outcome, related to whether there was a published protocol, the journal impact factor, and the year of publication

Total
(n�=�54)
N (%)

Published protocol

P-valuea 

Journal impact 
factor

P-valuea 

Publication year

P-valuea 

No Yes High Low 2008-2014 2015-2019

(n�=�13)
N (%)

(n�=�41)
N (%)

(n�=�21)
N (%)

(n�=�33)
N (%)

(n�=�24)
N (%)

(n�=�30)
N (%)

Most adequate 
PROM used

24 (44) 7 (54) 17 (41) 0.5282 7 (33) 17 (52) 0.2634 11 (46) 13 (43) 0.8542

aP-value of a Fisher’s exact test. 
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studies with no accessible protocol were more likely to re-
port significant differences.

To use a PROM that has not been developed for the con-
dition in focus can be the result of pragmatic considerations. 
For instance, Cole et al15 used KOOS and IKDC in a study 
regarding femoral chondral lesions. No adequately developed 
and thoroughly validated PROM for chondral lesions existed. 
IKDC was developed for chondral lesions16 but possesses 
inadequate content validity and is poorly validated in rela-
tion to this condition.12 KOOS was not developed for chon-
dral lesions,17 nor does it possess adequate content validity, 
but KOOS has been shown to be responsive in Dutch and 
Swedish patients with such lesions.18,19 However, if a mea-
surement instrument is suboptimal, this should be disclosed 
and possible consequences for the interpretation of the results 
should be discussed.

PROMs that possess high content validity and adequate 
measurement properties (construct validity, reliability) for 
the specific condition in question are generally more respon-
sive than less adequate PROMs.20 Therefore, it can be ex-
pected that more adequate PROMs are more likely to show 
a difference between treatments, if one exists. That this is in 
fact the case could be confirmed in the present study, and 
this highlights the importance of choosing the most adequate 
PROMs for RCTs.

The PROMs considered as being most adequate for the 
RCTs in the current study (supplementary Table� S1) may 
not be high-quality instruments but just the best alternative. 
For example, IKDC was suggested as the most adequate out-
come in studies evaluating patients with an ACL-injury, if 
the study had been planned before 2013, due to the lack of 
better alternatives (supplementary Table� S1). Today, there 
is a high-quality PROM for ACL patients, KNEES-ACL, 

which has exhibited superior responsiveness.20 Hence, the 
suggested PROMs in this current study are not necessarily 
good measurement tools but were the best available at the 
time when the included RCTs were planned. Most PROMs 
in sports medicine were not developed nor validated in ac-
cordance with current recommendations,12 but even with this 
limitation it was demonstrated that the more adequate the 
PROM is, the more likely it is that a statistical significant 
difference was demonstrated between treatments.

For studies regarding health problems that have received a 
high level of attention professionally or politically, and there-
fore potentially have high clinical impact, the outcome mea-
sures should also be of high quality. A study investigating 
physical therapy versus arthroscopic partial meniscectomy 
(APM) in middle-aged patients with meniscal changes21 
showed that physical training was non-inferior to APM for 
improving knee function, as no difference was found in out-
come. However, the primary outcome, IKDC, possesses 
neither adequate content validity nor sufficient construct va-
lidity for this patient group and is thus more likely to be less 
responsive with increased risk of type 2 errors. This was not 
discussed nor disclosed in the paper. A similar concern was 
displayed in a randomized study comparing reconstruction 
with physiotherapy, followed by reconstruction when neces-
sary for patients with acute ACL injury, in which no differ-
ence was found in outcome.1 The study used a PROM with 
low content and construct validity for these patients, KOOS4. 
For the latter, one could argue that when the study was reg-
istered in 2005, no adequate PROM for evaluating ACL in-
juries existed. Yet, the psychometric properties and hence 
issues concerning the outcome should have been disclosed 
and discussed. Both studies have had a substantial impact on 
clinical guideline recommendations.

T A B L E  4   Characteristics and distribution of 56 PROMs from 54 randomized clinical trials, related to whether there was a published protocol, 
the journal impact factor, and the year of publication

Total
(n�=�56)
N (%)

Published protocol

P-
valuea 

Journal impact 
factor

P-
valuea 

Publication year

P-
valuea 

No Yes High Low 2008-2014 2015-2019

(n�=�14)
N (%)

(n�=�42)
N (%)

(n�=�21)
N (%)

(n�=�35)
N (%)

(n�=�25)
N (%)

(n�=�31)
N (%)

Used for the 
intended condition

49 (88) 10 (71) 39 (93) 0.0406 19 (90) 30 (86) 0.6036 21 (84) 28 (90) 0.4797

Had proven content 
validity for the 
patients

3 (5) 1 (7) 2 (5) 0.7332 1 (5) 2 (6) 0.8784 0 (0) 3 (10) �

PROM showed 
significant 
difference between 
treatment groups

18 (32) 5 (36) 13 (31) 0.7617 7 (33) 11 (31) 0.8858 10 (40) 8 (26) 0.2701

aP-value of a Rao-Scott chi-square test adjusting for clustering of PROMs within studies. 
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No psychometric model can remedy a PROM that has 
low or poor content validity, where the adage �garbage in, 
garbage out� is appropriate. The COSMIN group has de-
fined first content validity and second construct validity as 
the two most important properties of a PROM instrument, 
mentioned in that order.22 Of the 26 PROMs that were an-
alyzed in the present study, only three possessed adequate 
content validity. This is in line with a recent assessment 
that found that less than one quarter of all PROMs had been 
developed through patient interviews and focus groups,23 
which is recommended to ensure sufficient relevance and 
coverage of the items.

It is increasingly recognized that modern test theory 
(MTT) methods (e.g., item response theory models, Rasch 
analysis) are more appropriate than classical test theory (CTT) 
methods to assess the construct validity of PROMs.11,24 Still, 
most PROMs in musculoskeletal research have been assessed 
with CTT methods only, and from a recent assessment12 (de-
scribed in another article of this series), it can be concluded 
that at least 85% of the most frequently used PROMs in sports 
medicine are patently inadequate�many of these due to the 
lack of validity assessment using MTT methods. There are 
multiple examples where authors have stated that a PROM is 
valid for a range of conditions based on analyses using CTT 
methods, while subsequent validation using item response 
theory has revealed inadequate model fit.25 Such is the case 
with KOOS, which frequently is used for patients with ACL 
rupture, even though problems with the dimensionality and 
item fit in several of the five KOOS domains have been 
shown for these patients, as demonstrated by a Rasch analy-
sis in 2008.26 Despite this, RCTs assessing patients with ACL 
deficiency using KOOS have been repeatedly planned, car-
ried out, and published after the study was published, without 
any mention of these problems.2,27,28

We found that even the most high-ranking journals had 
published studies in which the most adequate PROM had not 
been used (supplementary Table�S1). This is not easily under-
standable, since it seems unlikely that any of these journals 
would publish studies for which the quality of laboratory or 
physical measurements can be questioned.

Studies with no accessible protocol used significantly 
more often PROMs for conditions for which the PROM 
had not been developed (Table�4). This was surprising, as 
without a protocol, it is possible to use multiple PROMs 
and only report results obtained by the instrument that con-
firms the study hypothesis. However, studies without a reg-
istered protocol might in general be of lesser quality. Also, 
for some authors it might not be of interest to find differ-
ences, but preferably no difference between groups (e.g., 
non-inferiority).

In six studies, another primary outcome was reported in 
the published manuscript than was defined in the protocol 
(supplementary Table�S1). This was not commented on by 

the authors, and apparently, the journals had not noticed it. 
In one of the studies,29 the pre-registered primary outcome 
(IKDC) did show a difference between the intervention 
groups, whereas the published primary outcome (WOMAC) 
did not. This, of course, is an important bias that questions 
the validity of the study.

As we had assumed, the lack of a published protocol was 
less likely for studies published in the higher-ranking jour-
nals (Table�2). The extent to which protocols were not avail-
able was surprisingly high.

The total number of full-text articles assessed for eligi-
bility was 131, and 77 of these were excluded (Figure�1). In 
most cases, this was due to the PROM not being the primary 
outcome of the study. Ten RCTs were excluded for not having 
any PROM as outcome, which means that a promising 97 of 
107 RCTs (90.7%) did in some form evaluate their interven-
tions from the patients� perspectives.

5  |   CONCLUSION

In summary, many of the RCTs had used a PROM that was 
intended for the condition that was evaluated, but a high pro-
portion of studies did not use the most adequate PROM, and 
only 12% used PROMs with proven high content validity 
for the patients included in the RCTs. Furthermore, RCTs 
published in high-impact journals were no exception. As as-
sumed, PROMs considered most adequate were more likely 
to report a significant difference between treatment groups. 
For 23% of the studies, a protocol was not accessible, primar-
ily in lower-ranking journals. It could not be confirmed that 
studies without a protocol reported significant differences 
more often than studies with a protocol.

6  |   PERSPECTIVES

There seems to be a lack of awareness of the importance of 
choosing the most adequate PROM as primary outcome in 
sports medicine science. We believe that journals should 
request that researchers ensure that they use an adequate 
PROM in RCTs and that a protocol in which the outcome 
measures are thoroughly considered is registered. If the most 
adequate PROM has not been used, the consequences for re-
sults and conclusion should be discussed. Currently, there is a 
lack of high-quality PROMs for relevant conditions in sports 
medicine, which increases the risk of type 2 errors in mus-
culoskeletal science. There is a need to develop and validate 
new PROMs in accordance with modern recommendations.
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Appendix I  

Tables of PROM development studies 

Abbreviations for appendices I-III  are listed in the end section of this document. 

 
 
Table 1. Development studies of neck PROMs 
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NDI  
Neck Disability 
Index (1) 

1991 J of 
Manipula
t Physiol 
Ther 

Canada 
English 

10 ADL in 
patients 
with neck 
pain 

CPs  Yes Whiplash (5) OLBP - - Yes For patients with neck 
pain: *** 

ADL: Activities of Daily Living. CP: Clinical practitioners.  

(1)  Vernon H, Mior S. The Neck Disability Index: a study of reliability and validity. J Manipulative Physiol Ther. 1991;14(7):409-15. 

 
Table 2. Development studies of shoulder PROMs 
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ASES 
American 
Shoulder and 
Elbow 
Surgeons - 
shoulder 
patients (2) 

1999 J 
Shoulder 
Elbow 
Surg 

USA 
English 

7 All shoulder 
patients 

Surgeons - - CMS - - - For shoulder patients: 
** 



Constant 
Murley Score  
(3) 

1987 Clin. 
Ortho. & 
Rel. Sur. 

United 
Kingdom 
English 

4 Shoulder 
dysfunction 

- - - - - - - For shoulder 
dysfunction: * 

DASH 
Disabilities of 
the arm, 
shoulder and 
hand (4) 

1996 Am J of 
Industrial  
Medicine 

USA 
English 

1 Disabilities 
of the 
shoulder, 
arm, hand 

Yes. 
Profession 
not 
disclosed 

- - SF-36 
13 
PROMs 
not 
specified 

- - - For disabilities of the 
shoulder, arm, hand: 
** 

OISS 
Oxford 
Instability 
Shoulder Score 
(5) 

1999 J Bone & 
Joint Sur. 

England 
English 

1 Shoulder 
instability  

- Yes Shoulder instability 
(40) 

- - - Yes For shoulder 
instability: **  

OSS 
Oxford 
Shoulder Score 
(6) 

1996 J Bone & 
Joint Sur. 

England 
English 

1 Shoulder 
operations, 
not stability 

- Yes Shoulder pain, 
degenerative or 
inflammatory origin 
(40) 

PROMs 
not 
specified 

- - Yes For operable shoulder 
conditions, not 
stability procedures: 
***  

PROMIS UE 
(7) 

2013 Arch Phys 
Med 
Rehabil 

USA 
English 

1 Physical 
function of 
the upper 
extremities 

- - - PROMIS - - - For upper extremity 
function: ** 

Q-DASH 
Quick-
Disabilities of 
the arm, 
shoulder and 
hand (8) 

2005 J Bone & 
Joint Surg 

Canada 
English 

1 Disabilities 
of the 
shoulder, 
arm, hand 

- - - DASH - - - For disabilities of the 
shoulder, arm, hand: 
** 

Rowe Score 
The Rowe 
Score for 
Instability (9)  

1978 J Bone & 
Joint Surg 
 

English 3 Bankart 
repair 

- - - - - - - For Bankart repair: * 

SANE 
Single 
Assessment 
Numeric 
Evaluation 
Method (10) 

1999 Am J 
Sports 
Med 

USA 
English 

1 Shoulder 
dysfunction 

- - - - - - - For shoulder 
dysfunction: * 

SPADI 
Shoulder Pain 
and Disability 
Index (11) 

1991 Arthritis 
Care 
Research 

USA 
English 

2 Shoulder 
pathology 

Rheumatol
ogist 
PT 

- - - - - - For shoulder 
pathology: ** 

SST 1992 Prac Eva  
& Man 
Should 

USA 
English 

1 Function of 
a 

- - - - - - - For function of a 
symptomatic shoulder: 
* 



The Simple 
Shoulder Test 
(12) 

symptomati
c shoulder 

S-WORC 
Short Western 
Ontario 
Rotator Cuff 
(13) 

2012 Physiothe
rapy 
Canada 

Canada 
English 

1 Rotator cuff 
disorders 

- - - WORC - - - For rotator cuff 
disorders: ** 

WORC 
The Western 
Ontario 
Rotator Cuff 
Index (14) 

2003 Clin. J of 
Sports 
Medicine 

Canada 
English 

5 Rotator cuff 
disorders 

Surgeons 
PT 
FP 
SP 

Yes Tendinitis (2) 
Tendinosis, no tear 
(10) 
Partial RCT (5) 
Full thickness RCT 
(12) 
Cuff arthroplasty (1) 

ASES 
CMS 
UCLA 

- Yes Yes For all listed 
conditions: **** 

WOSI 
The Western 
Ontario 
Shoulder 
Instability 
Index (15) 

1998 Am J 
Sports 
Med 

Canada 
English 

4 Shoulder 
instability  

Orthopedic 
surgeon 
Sport 
physician 
PT 

Yes Shoulder instability 
(33) 

ASES 
CMS 
UCLA 

- Yes Yes For shoulder 
instability: ****  

FP: Family physician. PT: Physical therapist. SP: Sports physician.  

(2) Richards RR, An KN, Bigliani LU, Friedman RJ, Gartsman GM, Gristina AG, et al. A standardized method for the assessment of shoulder function. Journal of shoulder and elbow 
surgery. 1994;3(6):347-52. 
(3) Constant CR, Murley AH. A clinical method of functional assessment of the shoulder. Clin Orthop Relat Res. 1987(214):160-4. 
(4) Hudak PL, Amadio PC, Bombardier C. Development of an upper extremity outcome measure: the DASH (disabilities of the arm, shoulder and hand) [corrected]. The Upper Extremity 
Collaborative Group (UECG). Am J Ind Med. 1996;29(6):602-8. 
(5) Dawson J, Fitzpatrick R, Carr A. The assessment of shoulder instability. The development and validation of a questionnaire. J Bone Joint Surg Br. 1999;81(3):420-6. 
(6) Dawson J, Fitzpatrick R, Carr A. Questionnaire on the perceptions of patients about shoulder surgery. J Bone Joint Surg Br. 1996;78(4):593-600. 
(7)  Hays RD, Spritzer KL, Amtmann D, Lai JS, Dewitt EM, Rothrock N, et al. Upper-extremity and mobility subdomains from the Patient-Reported Outcomes Measurement Information 
System (PROMIS) adult physical functioning item bank. Arch Phys Med Rehabil. 2013;94(11):2291-6. 
(8) Beaton DE, Wright JG, Katz JN, Upper Extremity Collaborative G. Development of the QuickDASH: comparison of three item-reduction approaches. J Bone Joint Surg Am. 
2005;87(5):1038-46. 
(9)  Rowe CR, Patel D, Southmayd WW. The Bankart procedure: a long-term end-result study. J Bone Joint Surg Am. 1978;60(1):1-16. 
(10) Sciascia AD, Morris BJ, Jacobs CA, Edwards TB. Responsiveness and Internal Validity of Common Patient-Reported Outcome Measures Following Total Shoulder Arthroplasty. 
Orthopedics. 2017;40(3):e513-e9. 
(11) Roach KE, Budiman-Mak E, Songsiridej N, Lertratanakul Y. Development of a shoulder pain and disability index. Arthritis Care Res. 1991;4(4):143-9. 
(12) Lippitt SB, Harryman DT II, Matsen FA III. A practical tool for evaluating function: The Simple Shoulder Test. In: Matsen FA, Fu FH, Hawkins RJ, eds. The shoulder: A balance of 
mobilty and stability. Rosemont, IL: American Academy of Orthopaedic Surgeons, 1992;501-518. 
(13) Razmjou H, Stratford P, Holtby R. A shortened version of the Western ontario rotator cuff disability index: development and measurement properties. Physiother Can. 
2012;64(2):135-44. 
(14) Kirkley A, Alvarez C, Griffin S. The development and evaluation of a disease-specific quality-of-life questionnaire for disorders of the rotator cuff: The Western Ontario Rotator Cuff 
Index. Clin J Sport Med. 2003;13(2):84-92 



(15) Kirkley A, Griffin S, McLintock H, Ng L. The development and evaluation of a disease-specific quality of life measurement tool for shoulder instability. The Western Ontario 
Shoulder Instability Index (WOSI). Am J Sports Med. 1998;26(6):764-72. 

 
 
 
 
Table 3. Development studies of elbow PROMs 
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pASES-e1  
American 
Shoulder and 
Elbow Surgeons 
Elbow 
Questionnaire 
(16) 

1999  J Shoulder 
Elbow 
Surg 

USA 
English 

3 Elbow 
function 
independent 
of diagnosis 

Orthopedic 
surgeons 

- - ASES - - - For elbow conditions in 
general: ** 

PRTEE2  
Patient-Rated 
Tennis Elbow 
Evaluation (17) 

1999 J Hand 
Ther 

Canada 
English 

2 Lateral 
epicondylitis 

- - - PRWE - - - For lateral 
epicondylitis: * 

 

(16) King GJ, Richards RR, Zuckerman JD, Blasier R, Dillman C, Friedman RJ, et al. A standardized method for assessment of elbow function. Research Committee, American Shoulder and Elbow 
Surgeons. Journal of shoulder and elbow surgery. 1999;8(4):351-4. 
(17) Overend TJ, Wuori-Fearn JL, Kramer JF, MacDermid JC. Reliability of a patient-rated forearm evaluation questionnaire for patients with lateral epicondylitis. J Hand Ther. 1999;12(1):31-7. 

 
Table 4. Development studies of hand PROMs 
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PRWE  
Patient-Rated 
Wrist 
Evaluation (18) 

1996 J Hand 
Ther 

Canada 
English 

2 Wrist pain 
and 
disability  

Hand 
surgeons 
(7) 
Members 
of Internat 
Wrist 
Investigato
rs (100) 

Yes Not disclosed PROMs 
not 
specified 

- - Yes For elbow conditions 
in general: *** 

(18) MacDermid JC. Development of a scale for patient rating of wrist pain and disability. J Hand Ther. 1996;9(2):178-83 

 
Table 5. Development studies of hip PROMs 
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HAGOS 
Copenhagen 
Hip and Groin 
Outcome Score 
(19) 

2011 Br J of 
Sports 
Med 

Denmark 
Danish 

6 Hip and 
groin pain 

Orthopedic 
surgeons 
(2) 
MD (1)  
PTs (4) 

Yes Hip and/or groin pain, 
unspec. (25) 

HOOS 
HOS 

- Yes Yes For hip and/or groin 
pain: **** 

HOOS 
Hip Disability 
and 
Osteoarthritis 
Outcome Score 
(20) 

2003 BMC 
Musk. 
Disord. 

Sweden 
Swedish 

5 Hip OA - - - WOMAC 
KOOS 

- - - For hip OA: ** 

HOS 
Hip Outcome 
Score (21) 

2006 J of 
Artrosc. & 
Rel Sur. 

USA 
English 

2 Acetabular 
labrum tear 
 

Physicians 
PTs 

- - - - - - For acetabular labrum 
tears: ** 
 

HSAS 
Hip Sports 
Activity Scale 
(22) 

2013 Hip 
Interna-
tional 

Switzerland 
German 
English 

1 Femoro-
acetabular 
impingemen
t 

- - - Tegner - - - For femoroacetabular 
impingement (FAI): ** 

iHOT-12  
International 
Hip Outcome 
Tool 12 items 
(23) 

2012 J of 
Artrosc. & 
Rel Sur. 

Canada, USA, 
England 
English 

1 Hip 
disorders in 
young 
active 
patients 

- - - iHOT-33 - - - For hip disorders in 
young active patients: 
** 



iHOT-33 
International 
Hip Outcome 
Tool 33 items 
(24) 

2012 J of 
Artrosc. & 
Rel Sur. 

Canada, USA, 
England, 
Switzerland.  
English 

4 Hip 
disorders in 
young 
active 
patients 

Orthopedic 
surgeons 
(4) 
PTs (4) 

Yes 51 patients with any 
one of the listed 
conditions:  
After Perthes OA 
Degenerative labral 
tear  
Early OA 
Previous congenital 
hip dysplasia 
Previous osteotomy 
FAI, grade 3 and 4  
Chondromalacia of 
acetabulum & femoral 
head 
Chondromalacia rim of 
acetabulum 
Sclerosis 
Osteophytes 
Bursitis 
Snapping hip,  
Iliopsoas syndrome 
Short iliotibial band 
Arthrosis  
Adhesive capsulitis 
Damaged bone 

VAS - Yes Yes For all listed 
conditions: **** 

LEFS 
Lower 
Extremity 
Functional 
Scale (25) 

1999 Physical 
Therapy 

USA 
English 

1 Any lower-
extremity 
musculo-
skeletal 
condition 

PTs (3) Yes Patients with a variety 
of lower-extremity 
orthopedic conditions, 
not specified (35) 
 

- - - - For various lower-
extremity condions: ** 

MHHS 
Modified 
Harris Hip 
Score (26) 

2000 J Artrosc. 
& Rel Sur. 

USA 
English 

2 Hip 
arthroscopy 

- - - HHS - - - For hip arthroscopy: 
** 

NAHS 
Non-arthritic 
Hip Score (27) 

2003 Clin. 
Ortho. & 
Rel. Sur. 

USA 
English 

4 Hip pain in 
young 
patients 

Epidemiol
ogists 
Surgeons 
PTs 

Yes Unknown WOMAC - - Yes For hip pain in young 
patients: *** 

OHS  
Oxford Hip 
Score 
(28) 

1996 J Bone & 
Joint Sur. 

England 
English 

1 Total hip 
replacement 

- Yes Hip disorder, not 
specified (40) 

- - Yes Yes For total hip 
replacement: *** 

VISA-G 
Victorian 
Institute for 

2015 Manual 
therapy 

Australia 
English 

3 Greater 
trochanteric 

Orthopedic 
surgeon 

Yes Greater trochanteric 
pain syndrome (42) 

- Yes No Yes For greater 
trochanteric pain 
syndrome: **** 



Sport 
Assessment for 
Gluteal 
Tendinopathy 
(29) 

pain 
syndrome 

Physicians 
(2) 
PTs (20) 

WOMAC  
The Western 
Ontario and 
McMaster 
Universities  
Osteoarthritis 
Index (30) 

1986 Clinical 
Rheum. 

Canada 
English 

3 Hip and/or 
knee OA 

Rheumatol
ogists (4) 
Clinical 
epidemiolo
gists (2) 

Yes Hip OA (43) Knee OA 
(89) 

AIMS 
FSI 
MACTAR 
MHIQ 
MPOA 

- -. Yes For hip and/or knee 
OA: *** 

MD: Medical Doctor. OA: Osteoarthritis.  PT: Physical Therapist.  

(19) Thorborg K, Holmich P, Christensen R, Petersen J, Roos EM. The Copenhagen Hip and Groin Outcome Score (HAGOS): development and validation according to the COSMIN 
checklist. British journal of sports medicine. 2011;45(6):478-91. 
(20) Nilsdotter AK, Lohmander LS, Klassbo M, Roos EM. Hip disability and osteoarthritis outcome score (HOOS)--validity and responsiveness in total hip replacement. BMC 
Musculoskelet Disord. 2003;4:10. 
(21) Martin RL, Kelly BT, Philippon MJ. Evidence of validity for the hip outcome score. Arthroscopy : the journal of arthroscopic & related surgery : official publication of the 
Arthroscopy Association of North America and the International Arthroscopy Association. 2006;22(12):1304-11 
(22) Naal FD, Miozzari HH, Kelly BT, Magennis EM, Leunig M, Noetzli HP. The Hip Sports Activity Scale (HSAS) for patients with femoroacetabular impingement. Hip Int. 
2013;23(2):204-11 
(23) Griffin DR, Parsons N, Mohtadi NG, Safran MR, Multicenter Arthroscopy of the Hip Outcomes Research N. A short version of the International Hip Outcome Tool (iHOT-12) for use 
in routine clinical practice. Arthroscopy : the journal of arthroscopic & related surgery : official publication of the Arthroscopy Association of North America and the International 
Arthroscopy Association. 2012;28(5):611-6; quiz 6-8. 
(24) Mohtadi NG, Griffin DR, Pedersen ME, Chan D, Safran MR, Parsons N, et al. The Development and validation of a self-administered quality-of-life outcome measure for young, active 
patients with symptomatic hip disease: the International Hip Outcome Tool (iHOT-33). Arthroscopy : the journal of arthroscopic & related surgery : official publication of the 
Arthroscopy Association of North America and the International Arthroscopy Association. 2012;28(5):595-605; quiz 6-10 e1. 
(25) Binkley JM, Stratford PW, Lott SA, Riddle DL. The Lower Extremity Functional Scale (LEFS): scale development, measurement properties, and clinical application. North American 
Orthopaedic Rehabilitation Research Network. Phys Ther. 1999;79(4):371-83. 
(26) Byrd JW, Jones KS. Prospective analysis of hip arthroscopy with 2-year follow-up. Arthroscopy : the journal of arthroscopic & related surgery : official publication of the 
Arthroscopy Association of North America and the International Arthroscopy Association. 2000;16(6):578-87. 
(27) Christensen CP, Althausen PL, Mittleman MA, Lee JA, McCarthy JC. The nonarthritic hip score: reliable and validated. Clin Orthop Relat Res. 2003(406):75-83. 
(28) Dawson J, Fitzpatrick R, Carr A, Murray D. Questionnaire on the perceptions of patients about total hip replacement. J Bone Joint Surg Br. 1996;78(2):185-90. 
(29) Fearon AM, Ganderton C, Scarvell JM, Smith PN, Neeman T, Nash C, et al. Development and validation of a VISA tendinopathy questionnaire for greater trochanteric pain syndrome, 
the VISA-G. Man Ther. 2015;20(6):805-13. 
(30) Bellamy N, Buchanan WW. A preliminary evaluation of the dimensionality and clinical importance of pain and disability in osteoarthritis of the hip and knee. Clin Rheumatol. 
1986;5(2):231-41. 

 
 
 
 
 



 
 
 
 
 
 
 
Table 6. Development studies of thigh PROMs 
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FASH 
Functional 
Assessment 
Scale for Acute 
Hamstring 
Injuries (31) 

2014 Br J of 
Sports 
Med 

Greece 
Greek 
English 
German 

1 Hamstring 
injuries 

SP 
PT 
Athletic 
coach 

Yes Hamstring injuries 
(40) 

VISA Yes - Yes For hamstring 
injuries: ****  

HaOS 
Hamstring 
Outcome Score 
(32) 

2008 Am J 
Sports 
Med 

Norway 
Norwegian 

5 Identifying 
risk of 
hamstring 
injuries 

- - - - - - - For hamstring 
injuries: * 

PT: Physical therapist. SP: Sports physician. 

(31) Malliaropoulos N, Korakakis V, Christodoulou D, Padhiar N, Pyne D, Giakas G, et al. Development and validation of a questionnaire (FASH--Functional Assessment Scale for Acute 
Hamstring Injuries): to measure the severity and impact of symptoms on function and sports ability in patients with acute hamstring injuries. British journal of sports medicine. 
2014;48(22):1607-12 
(32) Engebretsen AH, Myklebust G, Holme I, Engebretsen L, Bahr R. Prevention of injuries among male soccer players: a prospective, randomized intervention study targeting players 
with previous injuries or reduced function. Am J Sports Med. 2008;36(6):1052-60. 

 
Table 7. Development studies of knee PROMs 
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AIMS-2 
Arthritis 
Impact 
Measurement 
Scales 2 (33) 

1992 Arthritis 
& 
Rheumat
ism 

USA 
English 

11 All forms of 
arthritis  
 

- - - RAND 
Bush 

- - - For rheumatoid 
arthritis: **  

Cincinatti  
(Modified) 
Cincinnati 
Knee Rating 
Score (34) 

1989 Clin. 
Ortho. & 
Rel. Sur. 

USA 
English 

8 Assessing 
athletic 
participatio
n before 
and after 
treatment 
or surgery 

- Yes 59 patients:  
Sports active with 
chronic knee pain 
Sports active with 
previous knee surgery 

- - - Yes For sports active with 
either knee pain or 
previous knee surgery: 
** 

FJS-12 
Forgotten Joint 
Score (35) 

2012 J of 
Arthropl  

Switzerland 1 Joint 
arthroplast
y 

Clinicians 
Methodolo
gist 
Statistician 

- THR (23) 
TKR (23) 

PROMs 
not 
specified 

- - - For joint arthroplasty: 
** 

HSS 
Hospital for 
Special Surgery 
Knee Scoring 
System (36) 

1973 Clin. 
Ortho. & 
Rel. Sur. 

USA 
English 

2 TKR - - - - - - - For total knee 
replacement: * 

IKDC 
International 
Knee 
Documentation 
Committee 
Subjective 
Knee Form 
(37) 

2001 Am J 
Sports 
Med 

USA 
English 

1 Ligament, 
Meniscal or 
Articular 
cartilage 
injury  
PFP 
Other knee 
conditions  

IKDC-
members 

- - MODEMS 
KOS 
ADL 

- - - For listed, intended 
conditions: ** 
 

K-SES 
Knee Self-
Efficacy Scale 
(38) 

2006 Scan J 
Med & 
Sci in 
Sports  

Sweden 
Swedish 
English 

4 ACL-injury  MDs 
Orthopedic 
surgeons 
PTs 

Yes ACL-injury  - - Yes Yes For ACL-injury: ***  

KNEES-ACL 
Knee Numeric-
Entity 

2013 Scan J 
Med & 

Denmark 
Danish 

7 ACL-
deficiency 

Surgeon 
PT 

Yes ACL-rupture ( 24) PROMs 
not 
specified 

Yes Yes Yes For ACL-deficiency: 
*****  



Evaluation 
Score (39) 

Sci in 
Sports 

KOOS 
Knee Injury 
and 
Osteoarthritis 
Outcome Score 
(40) 

1998 J Orthop 
Sports 
Phys 
Ther 

Sweden 
Swedish 
English 

5 Knee 
injur ies and 
osteoarthrit
is 

Orthopedic 
surgeons 
PTs 

Yes ACL-injury  
Meniscal injury 

WOMAC - - Yes For knee injuries and 
osteoarthritis : *** 

KOOS-Child 
Knee Injury 
and 
Osteoarthritis 
Outcome Score 
for children 
(41) 

2012 Acta 
Orthopae
dica 

Sweden 
Swedish 
English 

5 Mixed knee 
conditions 
in children 

- Yes ACL-injury (11)  
Meniscal injury (6) 
Patellar 
dislocation/instability 
(5) 
Other (15) 

KOOS - - Yes Mixed knee conditions 
in children: ** 

KOOS4 
Knee Injury 
and 
Osteoarthritis 
Outcome Score, 
ADL domain 
excluded (42) 

2010 New Eng 
J of Med 

Sweden 
Swedish 

4 Knee injury 
and 
osteoarthrit
is 

- - - KOOS - - - For knee injuries and 
osteoarthritis : ** 

KOS 
Knee Outcome 
Survey 
Activities of 
Daily Living 
Scale (43) 

1998 J of Bone 
& Joint 
Sur. 

USA 
English 

2 Ligamentou
s or 
meniscal 
injuries 
PFP 
OA 

PTs - - Cincinatti 
IKDC 
Lysholm 
WOMAC 

- - - For listed, intended 
conditions: ** 

KSS 
Knee Society 
Clinical Rating 
System (44) 

1989 Clin. 
Ortho. & 
Rel. Sur. 

USA 
English 

2 Knee 
dysfunction 

- - - - - - - For knee dysfunction: 
* 

Kujala/AKPS  
Anterior Knee 
Pain Score (45) 

1993 Arthrosc Finland 
Finnish 

1 Patellofemo
ral 
disorders 

- - - Larson 
scale 

- - - For patellofemoral 
disorders: ** 

Lysholm/LKS  
Lysholm Knee 
Scoring Scale 
(46) 

1982 Am J 
Sports 
Med 

Sweden 
Swedish 

8 Knee 
ligament 
instability 
surgery 

- - - Larson 
scale 

- - - For knee ligament 
instability surgery: ** 

PEDI-IKDC 
Pediatric 
International 
Knee 
Documentation 

2010 Scan J 
Med & 
Sci in 
Sports 

USA 
English 

1 Knee injury, 
children 

- Yes Children with a 
primary knee injury 
(30) 

IKDC - - Yes For knee injury, 
children: ** 





 
 
 
 
 
 
Table 8. Development studies of calf PROMs 
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LLFI 
Lower Limb 
Functional 
Index 
(49) 

2011 Physcial 
Therapy 

Australia 1 Lower limb 
function 

OT 
PT 
GP  
OP 

Yes Musculoskeletal 
conditions of: 
Hip or groin (2) 
Knee (5) 
Ankle (3) 
Foot (1) 
Lower leg/calf (4) 
Upper leg (1) 
Multiple area (1) 

PROMs 
not 
specified 

- - Yes For listed conditions: 
***  

MTSS 
Medial Tibial 
Stress 
Syndrome 
Score (50) 

2015 Br J of 
Sports 
Med 

Holland 
Dutch 
English 

4 Medial 
tibial stress 
syndrome 

Sport PTs 
SPs 
Podiatrist 
Surgeon 
Biomedical 
engineer 
Exercise 
specialist 

Yes Medial tibial stress 
syndrome (20) 

- - - Yes For medial tibial stress 
syndrome: ** 

GP: General practitioner. OP: Occupational practitioner. OT: Occupational therapist. PT: Physical therapist. SP: Sports physician 

(49) Gabel CP, Melloh M, Burkett B, Michener LA. Lower limb functional index: development and clinimetric properties. Phys Ther. 2012;92(1):98-110. 
(50) Winters M, Moen MH, Zimmermann WO, Lindeboom R, Weir A, Backx FJ, et al. The medial tibial stress syndrome score: a new patient-reported outcome measure. British journal of 
sports medicine. 2016;50(19):1192-9 

 
 
 
 



 
 
 
 
 
 
Table 9. Development studies of foot/ankle PROMs 
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AAOS-FAOQ 
American 
Academy of 
Orthopaedic 
Surgeons Foot 
and Ankle 
Outcomes 
Questionnaire 
(51) 

2004 J of Bone 
& Joint 
Sur. 

USA 
English 

5 Ankle pain 
and 
function in 
general 

Wide 
range of 
members 
of AAOS 
and COMSS  

Yes 70 patients with any 
one of the listed 
conditions: 
Bunions 
Plantar fasciitis 
Hindfoot arthrodesis 
Ankle arthrodesis, 
Rheumatoid foot 
deformities 
Claw toe 
Hammer toe 
Morton neuroma 

AAOS-
LLCS + 
unspecifi
ed 
PROMs 

- - - For ankle pain and 
function in listed 
conditions: ** 
Bunions 
Plantar fasciitis 
Hindfoot arthrodesis 
Ankle arthrodesis, 
Rheumatoid foot 
deformities 
Claw toe 
Hammer toe 
Morton neuroma 

AOFAS-AHS 
American 
Orthopaedic 
Foot & Ankle 
Society 
Hindfoot Score 
(52) 

1994 Foot & 
Ankle 
Internat. 

USA 
English 

3 Ankle 
replacemen
t 
Ankle 
arthrodesis 
Ankle 
instability 
operations 
Subtalar 
arthrodesis 
Subtalar 
instability 
operations 

An AOFAS 
committee 
of MDs 

- - AES - - - For listed procedures: 
** 
Ankle replacement 
Ankle arthrodesis 
Ankle instability 
operations 
Subtalar arthrodesis 
Subtalar instability 
operations 
Talonavicular 
arthrodesis 
Calcaneocuboid 
arthrodesis 
Calcaneal osteotomy 
Calcaneus fracture 



Talonavicul
ar 
arthrodesis 
Calcaneocu
boid 
arthrodesis 
Calcaneal 
osteotomy 
Calcaneus 
fracture 
Talus 
fracture 
Ankle 
fracture 

Talus fracture 
Ankle fracture 
  

AOS 
Ankle 
Osteoarthritis 
Scale (53) 

1998 Foot & 
Ankle 
Internat. 

USA 
English 

2 Ankle OA - - - FFI - - - For ankle OA: ** 

ATRS 
The Achilles 
Tendon Total 
Rupture Score 
(54) 

2007 Am J of 
Sports 
Med 

Sweden 
Swedish 

1 Achilles 
tendon 
rupture  

Orthopedic 
surgeons 
(4) 
PTs (4) 

Yes Achilles tendon 
rupture (112)  

- - - Yes For achilles tendon 
rupture: ***  

FAAM 
Foot and Ankle 
Ability 
Measure (55) 

2005 Foot & 
Ankle 
Internat. 

USA 
English 

2 Musculoskel
etal 
disorders of 
the lower 
leg, foot and 
ankle 

PTs and 
"Expert 
clinicians" 
from the 
APTA 

Yes Musculoskeletal leg, 
ankle, and foot 
pathology 
 

FADI - - Yes For musculoskeletal 
leg, ankle, and foot 
pathology: *** 

FAOS 
Foot & Ankle 
Outcome Score 
(56) 

2001 Foot & 
Ankle 
Internat. 

Sweden 
Swedish 

5 Foot and 
ankle 
problems 

- - - KOOS - - - For foot and ankle 
problems: ** 

FFI 
Foot Function 
Index (57) 

1991 J of Clin. 
Epide-
miology 

USA 
English 

3 Foot 
disability 
and pain 

Reumatol. 
(1) 
PTs (1)  
Podiatrists 
(2) 

- - - - - - For foot disability and 
pain: ** 

Karlsson 
Score 
Karlsson and 
Peterson 
Scoring System 
(58) 

1991 The Foot Sweden 
Swedish 

1 Chronic 
lateral 
instability  

- - - - - - - For chronic lateral 
instability: *  



Kerr -Atkins 
Score (59) 

1996 Injury  UK 
English 

4  Calcaneal 
fractures 

- - - ICS 
MFS 
NHFS 

- - - For calcaneal 
fractures: ** 

Leppilahti 
Score 
(60) 

1998 Clinical 
Orthopae
dics & 
Rel. 
Research 

Finland 
Finnish 

2 Achilles 
tendon 
rupture  

- - - PCTS - - - For achilles tendon 
ruptures: ** 

VISA-A 
Victorian 
Institute of 
Sports 
Assessment-
Achilles (61) 

2001 Br. J of 
Sports 
Med. 

Canada 
English 

3 Achilles 
tendinopath
y 

PTs (8) .  
Primary 
MDs (4) 
Orthopedic 
surgeon 
(1) 
Rehab 
specialist 
(1) 

- - - - - - For achilles 
tendinopathy: ** 

AAOS: American Academy of Orthopaedic Surgeons. APTA: American Physical Therapy Association. COMSS: Council of Musculoskeletal Specialty Societies. MD: Medical Doctor. OA: 
Osteoarthritis. PT: Physcial Therapist.  

(51) Johanson NA, Liang MH, Daltroy L, Rudicel S, Richmond J. American Academy of Orthopaedic Surgeons lower limb outcomes assessment instruments. Reliability, validity, and 
sensitivity to change. J Bone Joint Surg Am. 2004;86-A(5):902-9. 
(52) Kitaoka HB, Alexander IJ, Adelaar RS, Nunley JA, Myerson MS, Sanders M. Clinical rating systems for the ankle-hindfoot, midfoot, hallux, and lesser toes. Foot Ankle Int. 
1994;15(7):349-53. 
(53) Domsic RT, Saltzman CL. Ankle osteoarthritis scale. Foot Ankle Int. 1998;19(7):466-71. 
(54) Nilsson-Helander K, Thomee R, Silbernagel KG, Thomee P, Faxen E, Eriksson BI, et al. The Achilles tendon Total Rupture Score (ATRS): development and validation. Am J Sports 
Med. 2007;35(3):421-6. 
(55) Martin RL, Irrgang JJ, Burdett RG, Conti SF, Van Swearingen JM. Evidence of validity for the Foot and Ankle Ability Measure (FAAM). Foot Ankle Int. 2005;26(11):968-83. 
(56) Roos EM, Brandsson S, Karlsson J. Validation of the foot and ankle outcome score for ankle ligament reconstruction. Foot Ankle Int. 2001;22(10):788-94. 
(57) Budiman-Mak E, Conrad KJ, Roach KE. The Foot Function Index: a measure of foot pain and disability. J Clin Epidemiol. 1991;44(6):561-70. 
(58) J. Karlsson, L. Peterson, Evaluation of ankle joint function: the use of a scoring scale, The Foot, Volume 1, Issue 1, 1991, Pages 15-19, ISSN 0958-2592,. 
(59) Kerr PS, Prothero DL, Atkins RM. Assessing outcome following calcaneal fracture: a rational scoring system. Injury. 1996;27(1):35-8. 
(60) Leppilahti J, Forsman K, Puranen J, Orava S. Outcome and prognostic factors of achilles rupture repair using a new scoring method. Clin Orthop Relat Res. 1998(346):152-61. 
(61) Robinson JM, Cook JL, Purdam C, Visentini PJ, Ross J, Maffulli N, et al. The VISA-A questionnaire: a valid and reliable index of the clinical severity of Achilles tendinopathy. British 
journal of sports medicine. 2001;35(5):335-41. 

 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
List of abbreviations 

General terms 
Agg 
BFM 
CFA 
DIF 
EFA 
G-IRT 
GPCM 
IRT 
MCID 
R.A. 

Aggregated; the psychometric property was calculated on aggregated domain scores 
Bi-factor model 
Confirmatory factor analysis 
Differential item functioning 
Exploratory factor analysis 
Graded item response theory 
Generalized partial credit model (item response theory model) 
Item response theory 
Minimal clinically important difference 
Regression analysis 

 
PROM abbreviations 
15D 
AIMS1/2 
ACL-RSI 
ADL 
AES 
AKPS 
AOFAS-AHS 
AOFAS-HMI 
AOS 
AAOS-FAOQ 
AAOS-LLCS 
ASES 
ASES-e 
ATRS 
AUSCAN 
BI 
BAI 
BBS 

15-dimensional health related quality of life scale 
The Arthritis Impact Measurement Scales 1st/2 nd version 
The Anterior Cruciate Ligament Return to Sport After Injury 
Activities of Daily Living Score 
Ankle evaluation-grading system 
Anterior Knee Pain Scale/Kujala 
American Orthopaedic Foot & Ankle Society Hindfoot Score 
AOFAS Hallux-MTP-IP-scale 
Ankle Osteoarthritis Scale 
American Academy of Orthopaedic Surgeons Foot and Ankle Outcomes Questionnaire 
American Academy of Orthopaedic Surgeons - Lower Limb Core Scale 
American Shoulder and Elbow Surgeons for shoulder patients 
American Shoulder and Elbow Surgeons for elbow patients 
The Achilles Tendon Total Rupture Score  
The Australian/Canadian Osteoarthritis Hand Index 
Barthel Index 
Beck Anxiety Inventory 
Berg Balance Scale 



BPSW 
Bush 
CAT 
CHAQ 
Cincinatti 
CIS 
CMS 
CNFDS 
CSOQ 
CSQ 
CTSI 
CPG 
DASH 
DRI 
EQ-5D 
FAAM 
FADI 
FAOS 
FASH 
FFI 
FHSQ 
FIQ 
FJS 
FLEX-SF 
FSI 
Fulkerson 
GCPS 
Global/GRS 
GMH 
GPH 
GROC 
HADS 
HAGOS 
HaOS 
HAQ-DI 
HHS 
HKQ 
HOS 
HOOS 
HRQoL 
HSAS 
HSS 
HSS-P 
ICOAP 
ICS 

Bradburn Scale of Psychologic Wellbeing/Affect Balance Scale  
Bush's index of wellbeing 
Catastrophizing Subscale 
Child Health Assessment Questionnaire 
Cincinatti Knee Rating Scale 
Checklist Individual Strength 
Constant-Murley Score 
Copenhagen Neck Functional Disability Scale 
Cervical Spine Outcomes Questionnaire 
Coping Strategies Questionnaire 
Carpal Tunnel Syndrome Instrument 
Chronic Pain Grade  
Disabilities of the Arm, Shoulder and Hand questionnaire 
Disability Rating Index 
European Quality of Life 5 Domains 
Foot and Ankle Ability Measure 
Foot and Ankle Disability Index 
Foot & Ankle Outcome Score 
Functional Assessment Scale for Acute Hamstring Injuries  
Foot Functional Index 
Foot Health Status Questionnaire 
Functional Index Questionnaire 
The Forgotton Joint Score 
Flexilevel Scale of Shoulder Function Short Form 
Functional Status Index 
Fulkerson scale (modified Lysholm) 
Graded Chronic Pain Scale 
Global rating scale 
Global Mental Health 
Global Physical Health 
Global Rating of Change 
Hospital Anxiety and Depression Scale  
Copenhagen Hip And Groin Outcome Score 
Hamstring Outcome Score 
Health Assessment Questionnaire Disability Index 
Harris Hip Score 
Hip and Knee Questionnaire 
Hip Outcome Score 
Hip Disability and Osteoarthritis Outcome Score 
Health Related Quality of Life Scale 
Hip Sports Activity Scale 
Hospital for Special Surgery Knee Scoring System 
Hospital for Special Surgery - Patella 
The Intermittent and Constant Osteoarthritis Pain questionniare 
Iowa Calcaneal Score 





NPRS 
OAKHQOL 
OHS 
OISS 
OKS 
OLBP 
OSS 
PASS 
PCTS 
PEDI-IKDC 
Penn 
PF-CAT 
PHQ-2 
PHQ-9 
POMS 
PPI 
PROMIS A 
PROMIS D 
PROMIS M 
PROMIS PF 
PROMIS PI 
PRTEE 
PRWE 
PRWHE 
PSEQ-2 
PSS 
QDASH 
RaMS 
RAND 
RAQOL 
RMDQ 
Rowe 
SAFAS 
SANE 
SCTGS 
SDQ 
SDS 
SES 
SHAQ 
ShHi 
SF-4a/b  
SF-6a/b  
SF-8a/b  
SF-10a/b  
SF-20a/b  

Numeric Pain Rating Scale 
Osteoarthritis Knee and Hip Quality Of Life 
Oxford Hip Score 
Oxford Instability Shoulder Score 
Oxford Knee Score 
Oswestry Low Back Pain Index 
Oxford Shoulder Score 
Patient Acceptable Symptom State 
Percy and Conochie tendon grading system 
Pediatric International Knee Documentation Committee Subjective Knee Form 
Penn Shoulder Score 
Physical Function Computerized Adaptive Test 
The 2-item Patient Health Questionnaire 
The 9-item Patient Health Questionnaire for depression 
Profile of Mood States  
Present Pain Index 
Patient-Reported Outcomes Measurement Information System Anxiety 
Patient-Reported Outcomes Measurement Information System Depression 
Patient-Reported Outcomes Measurement Information System Mobility 
Patient-Reported Outcomes Measurement Information System Physical Function  
Patient-Reported Outcomes Measurement Information System Pain Interference 
Patient-Rated Tennis Elbow Evaluation score 
Patient-Rated Wrist Evaluation 
Patient-Rated Wrist Hand Evaluation 
The 2-item Pain Self-Efficacy Questionnaire 
Patellofemoral Pain Syndrome Severity scale 
Quick-Disabilities of the Arm, Shoulder and Hand questionnaire 
Roles and Maudsley score 
Rand health insurance study item battery 
Rheumatoid Arthritis Quality of Life 
Roland Morris Disability Questionnaire 
The Rowe Score for Instability 
Sports Athlete Foot and Ankle Score 
Single Assessment Numeric Evaluation 
Stanish and Curwin tendon grading system 
Shoulder Disability Questionnaire 
Self-rating Depression Scale 
Self-Efficacy Scale 
Stanford Health Assessment Questionnaire 
Shoulder Hindrance Scale 
PROMIS Physical Functions Short Form 4 items a/b 
PROMIS Physical Functions Short Form 6 items a/b 
PROMIS Physical Functions Short Form 8 items a/b 
PROMIS Physical Functions Short Form 10 items a/b 
PROMIS Physical Functions Short Form 20 items a/b 







 

English  
(Hoving et al. 
2003) (9) 

Whiplash (71) Not 
disclosed 

- - NPQ - - - - - - - - - Whiplash: ** 

English  
(McCarthy et al. 
2007) (10) 

Neck pain (160) Not 
disclosed 

- - SF-36 
VAS 

- Yes Yes Yes - - - - - Neck pain: ** 

English  
(Gay et al. 
2007) (11) 

Neck pain (23) Pre-treat 
and 4 wk 
post-treat 

- - NBQ 
VAS 

- Yes - Yes - - - Agg Agg Neck pain: ** 

English  
(Velde et al. 
2009) (12) 

Neck pain (521) Not 
disclosed 

- Rasch - - - - - - Agg - - - Neck pain: **** 

English  
(En et al. 2009) 
(13) 

Neck pain (20) Not 
disclosed 

- - NPAD - - - - - - - - - Neck pain: ** 

English 
(Nigeria) 
(Odole et al. 
2011) (14) 

Neck pain (32) Not 
disclosed 

- - - - Yes Yes - - - - - - Neck pain: * 

English  
(Gabel et al. 
2016) (15) 

Non-whiplash associated 
neck disorders (963) 
Whiplash associated 
disorders (792)  

Not 
disclosed 

- CFA - - - - - Yes - - - - Non-whiplash associated neck 
disorders: **** 
Whiplash associated neck 
disorders: **** 

English  
(Croft et al. 
2016) (16) 

Whiplash injury (123) Not 
disclosed 

- CFA - - - - - - - - - - Whiplash: **** 

English  
(Gupte et al. 
2019) (17) 

Cervical radiculopathy 
Myelopathy  
(161 in total) 

Preop and 
postop 

- - JOACME
Q 

- Yes Yes - - - - - - Cervical radiculopathy: ** 
Myelopathy: ** 

Finnish  
(Salo et al. 
2010) (18) 

Neck pain (101) Not 
disclosed 

- - mNPAD EFA Yes Yes Yes - - - - Agg Neck pain: ** 

French  
(Wlodyka-
Demaille et al. 
2002) (19) 

Neck pain (101) Not 
disclosed 

- - NPAD 
NPQ 
VAS 

EFA Yes Yes - - - - - Yes Neck pain: ** 

German  
(Swanenburg et 
al. 2014a) (20) 

Neck pain (32) Not 
disclosed 

Yes 
(17) 

- VAS EFA No Yes Yes Yes - - - Agg Neck pain: ** 

German  
(Cramer et al. 
2014) (21) 

Neck pain (458) Pre-treat 
and 9 wk 
post yoga 
or exercise  

- - SF-36 
VAS 

EFA No Yes Yes - - - Agg - Neck pain: ** 

Greek  
(Trouli et al. 
2008) (22) 

Neck pain (68) Not 
disclosed 

- - - EFA Yes Yes Yes - - - Agg Agg Neck pain: ** 



 

Hebrew  
(Shashua et al. 
2016) (23) 

Neck pain (100) Not 
disclosed 

- - VAS EFA No Yes Yes - - - - Agg Neck pain: ** 

Iranian  
(Mousavi et al. 
2007) (24) 

Neck pain (185) Not 
disclosed 

- - NPAD 
SF-36 

EFA Yes Yes Yes - - - - Agg Neck pain: ** 

Italian  
(Monticone et 
al. 2012a) (25) 

Neck pain (101) Not 
disclosed 

- - NPAD 
SF-36 

EFA Yes Yes Yes - - - - Agg Neck pain: ** 

Japanese  
(Nakamaru et 
al. 2012) (26) 

Neck pain (110) Pre-treat 
and 3 wk 
post-treat 

- - SF-36 EFA Yes Yes Yes - - - Agg Agg Neck pain: ** 

Japanese  
(Takeshita et al. 
2012) (27) 

Myelopathy (52) 
Neck pain (26) 
Radiculopathy (40) 

Not 
disclosed 

- - HADS 
JOACME
Q 
SF-36 

- Yes Yes Yes - - - Agg Agg Myelopathy: ** 
Neck pain: ** 
Radiculopathy: ** 

Korean  
(Song et al. 
2010) (28) 

Degenerative cervical disease 
with radiculopathy (50) 
Myelopathy (28) 

Not 
disclosed 

- - SF-36 EFA Yes Yes Yes - - - - - Degenerative cervical disease 
with radiculopathy: **  
Myelopathy: ** 

Marathi 
(Joseph et al. 
2015) (29) 

Neck pain (81) Not 
disclosed 

- - VAS - Yes Yes Yes - - - - - Neck pain: ** 

Polish  
(Misterska et al. 
2011) (30) 

Neck pain (60) Not 
disclosed 

- - CNFDS 
VAS 

- Yes Yes Yes - - - - Agg Neck pain: ** 

Polish  
(Guzy et al. 
2013) (31) 

Neck pain (95) Pre-treat 
and 2 wk 
post-treat 

- CFA GRS 
VAS 

EFA Yes Yes Yes - - - Agg Agg Neck pain: **** 

Portuguese  
(Cruz et al. 
2015) (32) 

Neck pain (113) Not 
disclosed 

- - NRS EFA Yes Yes Yes - - - - Agg Neck pain: ** 

Russian  
(Bakhtadze et 
al. 2015) (33) 

Neck pain (123) Not 
disclosed 

- - VAS EFA No Yes Yes - - - - Agg Neck pain: ** 

Serbian  
(Jovicic et al. 
2018) (34) 

Cervical radiculopathy (50) Pre-treat - - PHQ-9 
VAS  

EFA Yes - Yes - - - - Agg Neck pain: ** 

Spanish  
(Ortega et al. 
2010) (35) 

Neck pain (175) Pre- and 
30-45 d 
post-
treatment 

- - VAS - Yes Yes Yes - - - Agg - Cervical radiculopathy: ** 

Spanish  
(Gabel et al. 
2016) (15) 

Non-whiplash associated 
neck disorders (963) 
Whiplash associated 
disorders (792)  

Not 
disclosed 

- CFA - - - - - Yes - - - - Non-whiplash associated neck 
disorders: **** 
Whiplash associated neck 
disorders: **** 

Taiwanese  Neck pain (137) Not 
disclosed 

- CFA SF-36 
VAS 

- No Yes Yes - - - - Agg Neck pain: **** 



 

(Lue et al. 
2018) (36) 
Thai  
(Uthaikhup et 
al. 2011) (37) 

Neck pain (185) Not 
disclosed 

- - NPAD 
VAS 

EFA Yes Yes Yes - - - - Agg Neck pain: ** 

Turkish  
(Aslan et al. 
2009) (38) 

Cervical disc herniation (33) 
Cervical osteoarthritis (26) 
Mechanical disorders (16) 
Other (13) 

Not 
disclosed 

- - NPAD 
VAS 

- Yes Yes - - - - - - Cervical disc herniation: ** 
Cervical osteoarthritis: **  

Turkish  
(Kesiktas et al. 
2012) (39) 

Neck pain (185) Not 
disclosed 

- - HADS 
SF-36 
VAS 

EFA Yes Yes Yes - - - - - Neck pain: ** 

Urdu  
(Farooq et al. 
2017) (40) 

Chronic mechanical neck pain 
(76) 

Pre- and 3 
wk post PT 

Yes 
(30) 

- GRS 
VAS 

EFA No Yes Yes Yes - - Agg Agg Chronic, mechanical neck pain: 
*** 

1. Shaheen AA, Omar MT, Vernon H. Cross-cultural adaptation, reliability, and validity of the Arabic version of neck disability index in patients with neck pain. Spine (Phila Pa 1976). 2013;38(10):E609-15. 
2. Cook C, Richardson JK, Braga L, Menezes A, Soler X, Kume P, et al. Cross-cultural adaptation and validation of the Brazilian Portuguese version of the Neck Disability Index and Neck Pain and Disability 
Scale. Spine (Phila Pa 1976). 2006;31(14):1621-7. 
3. Wu S, Ma C, Mai M, Li G. Translation and validation study of Chinese versions of the neck disability index and the neck pain and disability scale. Spine (Phila Pa 1976). 2010;35(16):1575-9. 
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Index in postoperative patients with cervical spondylotic myelopathy. Spine (Phila Pa 1976). 2015;40(17):1315-21. 
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(Knaut et al. 
2010) (42) 
Dutch 
(Felsch et al. 
2019) (43) 

Tendinitis calcarea (14) 
Subacromial impingement 
(33) 
Biceps tendinitis (5) 
AC osteoarthritis (9)  
SC dislocation (1) 
Rotator cuff syndrome (2) 
Rotator cuff rupture (8) 
Labrum lesion (3) 
Multidirectional instability 
(1) 
Glenoid fracture (1) 
Omarthrosis (2) 
Frozen shoulder (11) 
Unknown (2) 

Not 
disclosed 

- - SF-36 
SPADI 

- - Yes Yes - - - - - Subacromial impingement: ** 

English  
(Michener et 
al. 2002) (44) 

Adhesive capsulitis (5) 
Hemiarthroplasty (1) 
Humeral fracture (5) 
Impingement (25) Instability 
(2)  
Post surgery (15) 
Rotator cuff syndrome  
(2) 
Rotator cuff syndrome + 
adhesive capsulitis (6) 
Weakness (2)  

Prior to + 
2-4 wks 
after PT 

- - Penn 
SF-36 

- Yes Yes Yes - - Agg Agg - For impingement: ** 

English  
(Kocher et al. 
2005) (45) 

Glenohumeral arthritis (127) 
Rotator cuff disease (474), 
Shoulder instability (455) 

Preop + 3, 
6 and 12 
mo postop 

- - - - - Yes Yes - - - Agg Agg Glenohumeral arthritis: ** 
Rotator cuff disease: ** 
Shoulder instability: ** 

English  
(Cook et al. 
2008) (46) 

Injury or dysfunction to the 
upper extremity or 
extremities (964) 

Not 
disclosed 

- G-IRT SF-12 EFA - - - - - - - . For injury or dysfunction to the 
upper extremity or extremities: 
****  

English  
(Sciascia et al. 
2017) (47) 

Glenohumeral osteoarthritis 
(234) 

Preop + 3-
5 y postop  

- - CMS 
SANE 
WOOS 

- - - - - - - Agg Agg For glenohumeral osteoarthritis: 
** 

Finnish  
(Piitulainen et 
al. 2014) (48) 

Glenohumeral instability (23)  
Glenohumeral or AC-joint 
arthritis (27)  
Rotator cuff disease (43)  
Others (12) 

Not 
disclosed 

- - SF-36 
SST 
 

EFA - Yes Yes - - - - Yes Glenohumeral instability: ** 
Glenohumeral or 
acromioclavicular arthritis: **  
Rotator cuff disease: ** 
 

Italian  
(Padua et al. 
2010) (49) 

Adhesive capsulitis (5)  
Glenohumeral arthritis (20) 
Rotator cuff syndrome (25) 

Not 
disclosed 

- - DASH 
OSS 
SF-36 

- Yes Yes Yes - - - - Agg Adhesive capsulitis: ** 
Glenohumeral arthritis: ** 
Rotator cuff syndrome: ** 

Spanish  
(Vrotsou et al. 
2016) (50) 

Arthrosis (5) 
Instability (7)  
Subacromial pathology with 
RC-rupture (103)  

Preop + 3 
and 6 mo 
postop 

- Rasch CMS 
SF-36 

- - Yes Yes - - - Yes Yes Subacromial pathology with RC-
rupture: *****  
Tendinopathy: ***** 
 







 

Nerve injury, median 
(7) 
Nerve injury, radial (9) 
Nerve injury, ulnar (6) 
Sprain (10) 
Tendinitis (7)  

Chinese 
(Chan et al. 
2019) (59) 

Forearm injury (56) 
Hand injury (48) 
Shoulder-, elbow-, wrist 
injury and 
miscellaneous cases (38) 

Not 
disclosed 

- - SF-36 - - Yes Yes - - - - - Forearm injury: ** 
Hand injury: ** 
Shoulder-, elbow-, wrist injury: **  
 

Danish  
(Schönnemann 
et al. 2011) 
(60) 

Distal radius fracture (60) Preop and 
postop and 
cons treat 

- - NHP - - Yes Yes - - - Yes Yes Distal radius fracture: ** 

English  
(Beaton et al. 
2001) (61) 

Carpal tunnel release 
Glenohumeral arthritis 
Soft tissue disorders 
Tendon disorder in wrist or 
hand 
(200 in total) 

Preop + 
postop or 
after other 
treat 

- - SPADI  - - Yes Yes - - - Yes - For mixed upper extremity 
disorders: ** 

English  
(Mehta et al. 
2010) (62) 

Neck pain 
Whiplash 
(66 in total)  

Not 
disclosed 

- - CSOQ 
NDI 
QDASH 
VAS 

- - - - - - - - Yes For mixed neck conditions: * 

English  
(Rodrigues et 
al. 2016) (63) 

Dupuytrens disease (759) Preop. + 3, 
6 wk, 1 y 
and 5 y 
postop 

- - QDASH EFA - - Yes - - - Yes - Dupuytrens disease: ** 

English  
(Tsang et al. 
2017) (64) 

Distal radius fracture (177) Not 
disclosed 

- - PRWE  
QDASH 

- - - - - - - Yes Yes Distal radius fracture: ** 

English  
(Hammond et 
al. 2018) (65) 

Rheumatoid arthritis (340) Not 
disclosed 

- Rasch HAQ 
MAP-
HAND 
NRS  
RAQOL 
SF-36 
The 
hand 
HAQ 

- - Yes Yes - - - - Yes Rheumatoid arthritis: ****  

English 
(Khalifeh et al. 
2019) (66) 

Myelopathy only (673) 
Myeloradiculopathy (109) 
Radiculopathy only (264) 

Preop + 
1,5 mo and 
16 mo 
followup 

- - NDI 
VAS 

- - - - - - - Yes Yes Myelopathy only: ** 
Myeloradiculopathy: ** 
Radiculopathy only: ** 

German  
(Offenbächer 
et al. 2002) 
(67) 

Shoulder pain (52) Not 
disclosed 

- - HAQ 
SF-36 

- - Yes Yes - - - - - Shoulder pain: ** 



 

Greek  
(Themistocleo
us et al. 2006) 
(68) 

Unilateral upper limb 
disorders (106) 

Before + 
after 
unknown 
treat 

- - SF-36 EFA - Yes Yes Yes - - - - Unilateral upper limb disorders: 
** 

Igbo  
(Ibikunle et al. 
2017) (69) 

Musculoskeletal disorders 
(100) 

Not 
disclosed 

- - - EFA - Yes Yes - - - - - Musculoskeletal disorders: ** 

Italian  
(Franchignoni 
et al. 2010) 
(70) 

Biceps or rotator cuff surgery 
(47)  
Biceps or rotator cuff 
tendinitis (35)  
Carpal tunnel syndrome (12)  
Complex regional pain 
syndrome (3) 
Dupuytrens disease (3) 
Elbow fracture (11) 
Elbow tendinitis (4) 
Flexor/extensor  
Multiple fractures (6) 
Nerve entrapment (3) 
Nerve injury (2) 
Shoulder arthritis (10 
Shoulder fracture (15) 
Shoulder impingement (20)  
Shoulder instability (18)  
Shoulder prosthesis (3) 
Tendinitis (1)  
Tendon injury (16) 
Wrist fracture (19)  

Not 
disclosed 

- Rasch - EFA - - Yes - - - - - Biceps or rotator cuff surgery: 
****  
Biceps or rotator cuff tendinitis: 
****  
Impingement: **** 

Korean  
(Lee et al. 
2008) (71) 

Adhesive capsulitis or 
impingement (88)  
Arm lymphedema (4) 
Cervical radiculopathy (10) 
Elbow problems (9) 
Myofascial pain syndrome 
(39)  
Wrist and hand problems 
(11)  

Not 
disclosed 

- - SF-36 
VAS 

- - Yes Yes - - - - - Adhesive capsulitis or 
impingement: ** 
Myofascial pain syndrome: ** 

Nepali  
(Sudarshan et 
al. 2019) (72) 

Shoulder pain (117) Not 
disclosed 

- - - EFA - Yes Yes - - Yes Yes - Shoulder pain: ** 

Norwegian  
(Haldorsen et 
al. 2014) (73) 

Shoulder impingement (63) Not 
disclosed 

- - NPRS 
SF-36 
SPADI 

- - Yes Yes - - - - Yes Impingement: ** 

Persian  
(Mousavi et al. 
2008) (74) 

Adhesive capsulitis 
Bursitis  
Carpal tunnel syndrome 
Epicondylitis 
Impingement 
Instability  
Rotator cuff disease 

Not 
disclosed 

- - SF-36 
VAS 

- - Yes Yes - - - - Yes For mixed upper extremity 
conditions: ** 



 

Tenosynovitis 
Ulnar nerve entrapment  
(271 in total) 

Portuguese  
(Cheng et al. 
2009) (75) 

Chronic strain (154)  
Upper limb fracture (155) 

Not 
disclosed 

- - - - - - Yes - - - - - Chronic strain: ** 
Upper limb fracture: ** 

Swedish  
(Atroshi et al. 
2000) (76) 

Arthrosis (7) 
Carpal tunnel syndrome (25) 
Dupytryn's disease (16) 
Other (32) 
Shoulder disorder (61) 
Tennis elbow (12) 
Trapeziometacarpal 
tenosynovitis (11) 
Wrist/hand ganglion (12) 

Preop + 
postop or 
post PT 

- - SF-12 - - Yes Yes - - - - Yes Carpal tunnel syndrome: ** 

Swedish  
(Gummesson 
et al. 2003) 
(77) 

Arthritis (6)  
Carpal tunnel syndrome (19) 
Cubital tunnel syndrome (3) 
Dupuytren's disease (13) 
Finger/hand tumor (4)  
Impingement (25) 
Other (15)  
Tendon laceration (4) 
Tennis elbow (3)  
Trapeziaometacarpal 
tenosynovitis (10) 
Wrist/hand ganglion (7)  

Preop + 
postop 

- - - - - - Yes - - - - - Impingement: ** 

Tamil 
(Srikesavan et 
al. 2019) (78) 

Any upper extremity 
disorder, translation only 
(29) 

Symptoms 
> 1 mo 

- - - - - - - - - - - - Any upper extremity disorder: * 

Thai  
(Tongprasert 
et al. 2014) 
(79) 

Brachial plexus injury (2)  
Carpal tunnel syndrome (7)  
Cubital tunnel syndrome (1)  
Extensor carpi radialis strain 
(1) 
Fractures (hand) (3) 
Frozen shoulder (4) 
Interphalangeal joint sprain 
(1) 
Lateral epicondylitis (2) 
Medial epicondylitis (1) 
Mb. de Quervain 
tenosynovitis (4)  
OA of prox hand (1) 
Trigger thumb (3) 
Supraspinatus tendinitis (10)  

Not 
disclosed 

- - - - - - Yes - - - - Yes No relevant conditions: * 

Turkish  
(Kitis et al. 
2009) (80) 

Work related musculoskeletal 
complains (240) 

Not 
disclosed 

- - SF-36 EFA - Yes Yes - - - - Yes Work related musculoskeletal 
complains: ** 

 





 

Chinese  
(Xu et al. 2015) 
(87) 

Adhesive capsulitis (19) 
Impingement (34)  
Rotator cuff syndrome (48) 
Tendinitis (10) 

Not 
disclosed 

- - CMS 
SF-36 
VAS 

- - Yes Yes - - - - Yes Impingement: ** 
Rotator cuff syndrome: ** 

Danish  
(Frich et al. 
2011) (88) 

Fractures (12) 
Glenohumeral arthritis (2) 
Rotator cuff syndrome (72) 
Shoulder instability (16)  

Not 
disclosed 

- - CMS - - Yes Yes - - - - - Rotator cuff syndrome: ** 

Dutch  
(Berendes et 
al. 2010) (89) 

Acromioclavicular realted 
problems (9)  
Cervicobrachialgy (4) 
Frozen shoulder (8) 
Glenohumeral arthritis (12)  
Impingement without rotator 
cuff tear (35) 
Rotator cuff tear 
with/without impingement 
(26)  
Post-traumatic (9)  
Pseudo arthrosis of clavicular 
fracture (3) 

Not 
disclosed 

- - CMS 
SF-36 
SST 

- - Yes Yes - - - - - Impingement without rotator cuff 
tear: ** 
Rotator cuff tear with/without 
impingement: ** 

English  
(Dawson et al. 
1996a) (90) 

Adhesive capsulitis (12) 
Impingement or calcification 
in the rotator cuff tendon 
(79)  
Osteoarthritis (24) 

Preop + 
postop 

- - CMS 
SHAQ 
SF-36 

- - Yes Yes - - - Yes - Impingement or calcification in 
the rotator cuff tendon: ** 
Osteoarthritis: ** 

French  
(Tuton et al. 
2016) (91) 

Calcifyin tendinopathy (5)  
Full-thickness rotator cuff 
tear (50) 
Osteoarthritis (29) 
Partial-thickness tear of the 
rotator cuff (51)  
Post-traumatic sequela (15) 
Retractile capsulitis (2) 

Not 
disclosed 

- - CMS 
SVV 

- - Yes Yes - - - - Yes Full-thickness rotator cuff tear: ** 
Osteoarthritis: ** 
Partial-thickness tear of the 
rotator cuff: ** 
 

German  
(Huber et al. 
2004) (92) 

Calcified deposits in rotator 
cuff (46) 
Impingment with rotator cuff 
tear (9) 
Impingement without rotator 
cuff tear (47) 

Not 
disclosed 

- - CMS 
SF-36 
SSS 
UCLA 

- - Yes Yes - - - - - Calcified deposits in rotator cuff: 
** 
Impingement without rotator cuff 
tear: ** 

Italian 
(Murena et al. 
2010) (93) 

Adhesive capsulitis (39) 
Calcified deposits in rotator 
cuff (16) 
Impingement syndrome with 
rotator cuff tear (58)  
Impingement syndrome 
without rotator cuff tear (27)  

Not 
disclosed 

- - CMS 
SF-36 
SSS 
UCLA 

- - Yes Yes - - - - - Adhesive capsulitis: ** 
Impingement syndrome with 
rotator cuff tear: ** 
Impingement syndrome without 
rotator cuff tear: ** 

Korean  
(Roh et al. 
2012) (94) 

AC-joint arthritis (4)  
Adhesive capsulitis (35)  
Calcific tendinitis (10) 

Not 
disclosed 

- - DASH 
VAS 

- - Yes Yes - - - - Yes Adhesive capsulitis: ** 
Impingement syndrome without 
rotator cuff tear: ** 



 

Impingement syndrome 
without rotator cuff tear (22)  
Rotator cuff tear 
with/without impingement 
syndrome (24)  

Rotator cuff tear with/without 
impingement syndrome: ** 

Persian  
(Ebrahimzade
h et al. 2015a) 
(95) 

AC-joint arthritis (7)  
Biceps tenosynovitis (11) 
Frozen shoulder (30) 
Subacromial impingement 
wihtout rotator cuff tear (24)  
Rotator cuff tear (23) 
Shoulder arthritis (5) 

Not 
disclosed 

- - DASH 
SF-36 

- - Yes Yes - - - - - Frozen shoulder: ** 
Rotator cuff tear: ** 
Subacromial impingement 
wihtout rotator cuff tear: **  

Persian  
(Naghdi et al. 
2015) (96) 

Tendinopathy (95) Not 
disclosed 

Yes 
(50) 

- SST - - Yes Yes Yes - - - Yes Tendinopathy: ** 

Portuguese  
(Goncalves et 
al. 2018) (97) 

Adhesive capsulitis (35) 
Calcified deposits in rotator 
cuff (14)  
Impingement syndrome with 
rotator cuff tear (9) 
Impingement syndrome 
without rotator cuff tear (45)  
Osteoarthritis (8) 

Pre-
treatment 

- - DASH 
VAS 

- - Yes Yes - - - - - Adhesive capsulitis: ** 
Impingement syndrome without 
rotator cuff tear: ** 

Romanian  
(Haragus et al. 
2018a) (98) 

Adhesive capulitis (4) 
Anterior glenohumeral 
instability (7)  
Calcific tendinitis (5) 
Clavicle fracture (4) 
Glenohumeral osteoarthritis 
(3) 
Other (17) 
Proximal humeral fracture 
(12) 
Subacromial 
impingement/cuff tear (73)  

Not 
disclosed 

- - EQ-5D 
QDASH 
 

- - Yes Yes - - - - - Subacromial impingement and/or 
cuff tear: ** 

Spanish  
(Torres-
Lacomba et al. 
2015) (99) 

Breast cancer (120) Postop - - SDQ 
SPADI 

- - Yes Yes - - - Yes Yes Breast cancer: ** 

Turkish  
(Tugay et al. 
2010) (100) 

Adhesive capsulitis (12) 
Arthritis (5)  
Humeral fracture (4) 
Other (4) 
Rotator cuff syndrome (21) 
Subacromial impingement 
(22) 
Tendinitis (16) 

Not 
disclosed 

- - SF-36 
SPADI 

- - Yes Yes - - - - Yes Rotator cuff syndrome: ** 
Subacromial impingement: ** 
 

 

PROMIS UE 





 

 
English 
(Beckmann et 
al. 2016) (104) 
v1.2 16 items  

Hand surgery patients, not 
specified (379) 

Preexam 
or 
followup 
or postop 

- Rasch DASH 
PROMIS 
PF 

- - - Yes - - - - Yes Mixed hand surgery patients: **** 

English 
(Kaat et al. 
2017) (105) 
v1.2 16 items  

Mild trauma to the upper 
extremity (277)  
Moderate trauma to the 
upper extremity (111) 
Severe trauma to the upper 
extremity (30)  

13 wk post 
injury or 
13 wk 
postop + 
25 wk 
follow-up 

- - SF-8a 
SMFA 

- - - Yes Yes - - Yes Yes Mild trauma to the upper 
extremity: **  
Moderate trauma to the upper 
extremity: **  
Severe trauma to the upper 
extremity: **  

English 
(Beleckas et al. 
2017) (106) 
v1.2 16 items 

Hand injury, not specified 
(1921) 
Shoulder or elbow injury, not 
specified (3281) 

Not 
disclosed 

- - PROMIS 
PF 

- - - - - - - Yes Yes Hand injury, not specified: ** 
Shoulder or elbow injury, not 
specified: ** 

English 
(Hung et al. 
2017a) (107) 
v1.2 16 items 

Upper extremity injury other 
than shoulder injury (1197) 

Preexam 
or 
followup 
or postop 

- Rasch PROMIS 
A 
PROMIS  
PF 
PROMIS 
PI 

EFA - - - - Yes - - Yes Upper extremity injury other than 
shoulder injury: ****  

English 
(Hung et al. 
2017b) (108) 
v1.2 16 items 

Amputation procedures on 
the hand (1) 
Excision, repair, surgery on 
the hands and fingers (43) 
Excision, repair, surgery on 
the humerus (7) 
Excision, repair, surgery on 
the wrist or forearm (17) 
Neuroplasty, neurorrhaphy, 
arthroscopy, and misc. 
procedures (133) 
Other (50) 
Removal of implant (4) 

Preop + 3 
mo or >3 
mo or 6 
mo or >6 
mo postop 

- - - - - - - - - - Yes - Excision, repair, surgery on the 
hands and fingers: * 
Neuroplasty, neurorrhaphy, 
arthroscopy, and misc. 
procedures: * 
 

English 
(Gausden et al. 
2018) (109) 
v1.2 16 items 

Clavicle fracture (25) 
Combined humeral 
shaft/proximal humerus 
fracture (8) 
Distal radius fracture (60) 
Elbow fracture (46) 
Humeral shaft fracture (9) 
Proximal humerus fracture 
(26) 

Postop + 2, 
3 or 4 
follow-up 
visits 

- - CMS 
DASH 
Mayo-E 
PROMIS 
PF 
PROMIS 
PI 
SF-36 
UCLA 
VAS 

- - - - - - - - Yes Clavicle fracture: ** 
Distal radius fracture: ** 
Elbow fracture: ** 
Proximal humerus fracture: ** 

English 
(Patterson et 
al. 2018) (110) 
v1.2 16 items 

Rotator cuff tear (164) Preop - - ASES 
PROMIS 
PF 
PROMIS 
PI 
SST 

- - - - - - - - Yes Rotator cuff tear: ** 







 

Wrist Tendinitis (20)  

Danish  
(Schönnemann
, Eggers, 2016) 
(121) 

Distal radius fracture (61) Preop + 
postop + 
cons treat  

- - NHP - - Yes Yes - - - Yes - Distal radius fracture: ** 

Danish 
(Budtz et al. 
2018) (122) 

Shoulder pain, mixed 
conditions (341) 

Not 
disclosed 

- - - - - - - - - Yes Yes - Shoulder pain, mixed conditions: 
** 

Dutch  
(Iordens et al. 
2017) (123) 

Elbow dislocation (100) Pre + post 
treat 

- - EQ-5D 
MEPI 
SF-36 
VAS 

- - Yes Yes - - Yes Yes Yes Elbow dislocation: *** 

English  
(Beaton et al. 
2005) (124) 

Carpal tunnel syndrome  
Rotator cuff tendinopathy 
Total shoulder arthroplasty 
Wrist/hand tendinitis  
(200 in total) 

Preop + 4 
and 12 wk 
postop 

- Rasch DASH - - Yes Yes Yes - - Yes - Carpal tunnel syndrome: *****  
Rotator cuff tendinopathy: ***** 
Total shoulder arthroplasty: ***** 
Wrist/hand tendinitis: *****  
 

English  
(Fan et al. 
2008) (125) 

Neck and upper extremity 
musculoskeletal disorders 
(231) 
Upper extremity symptoms 
(175)  

Not 
disclosed 

- - SF-12 - - - - - - - - - Neck and upper extremity 
musculoskeletal disorders: * 
Upper extremity symptoms: * 

English  
(LeBlanc et al. 
2014) (126) 

Stage I-III breast cancer (150) Postop - - DASH - - Yes Yes - - - - - Stage I-III breast cancer: ** 

English  
(MacDermid et 
al. 2015) (127) 

Rotator cuff repair (132) 
Total shoulder arthroplasty 
(132)  

Preop + 6 
and 6 mo 
postop 

- - ASES 
DASH 
WORC 

- - - - Yes - - Yes - Rotator cuff repair: **  
Total shoulder arthroplasty: ** 
 

English  
(Rodrigues et 
al. 2016) (63) 

Dupuytrens disease (759) Preop. + 3 
and 6 wk, 
1 y and 5 y 
postop 

- - QDASH EFA - - Yes - - - Yes - Dupuytrens disease: ** 

English  
(Tsang et al. 
2017) (64) 

Distal radius fracture (177) Not 
disclosed 

- - DASH 
PRWE 

- Yes - - - - - Yes - Distal radius fracture: ** 

English  
(Hammond et 
al. 2018) (65) 

Rheumatoid arthritis (340) Not 
disclosed 

- Rasch HAQ 
MAP-
HAND 
NRS  
RAQOL 
SF-36 

- - Yes Yes - - - - Yes Rheumatoid arthritis: ****  

French  
(Fayad et al. 
2009) (128) 

Fractures of the humeral 
head (31) 
Frozen shoulder (32)  
Osteoarthritis (25) 
Rotator cuff tendinopathies 
(65)  

Pre + post 
steroid 
injec 

- - VAS EFA - Yes Yes - - - Yes Yes Fractures of the humeral head: ** 
Frozen shoulder: ** 
Osteoarthritis: ** 
Rotator cuff tendinopathies: ** 

Italian  Biceps or rotator cuff surgery 
(59) 

Not 
disclosed 

- Rasch - - - - - - - - - - Biceps or rotator cuff surgery: 
****  



 

(Franchignoni 
et al. 2011) 
(129) 

Biceps or rotator cuff 
tendinitis (39)  
Carpal/finger fracture (13)  
Carpal tunnel syndrome (13) 
Complex regional pain 
syndrome (5) 
Dupuytren's disease (3)  
Elbow fracture (15) 
Elbow prosthesis (1) 
Elbow tendinitis (4) 
Flexor/extensor tendon 
injury (20)  
Multiple fractures (8) 
Nerve entrapment (4) 
Nerve injury (2) 
Shoulder impingement (22) 
Shoulder instability (21) 
Shoulder fracture (19) 
Shoulder arthritis (10) 
Shoulder prosthesis (3) 
Tendinitis (1)  
Wrist fractures (21)  

Biceps or rotator cuff tendinitis: 
****  
Shoulder impingement: **** 
Shoulder instability: **** 
Wrist fractures: ****  

Japanese  
(Imaeda et al. 
2006) (130) 

Carpal tunnel syndrome (38)  
Cubital tunnel syndrome (7) 
Other (13) 
Rotator cuff disease (10) 
Thoracic outlet syndrome (4)  

Pretreat + 
postop 

- - SF-36 
VAS 

- - Yes Yes - - - Yes Yes Carpal tunnel syndrome: ** 

Japanese  
(Itsubo et al. 
2009) (131) 

Carpal tunnel syndrome (45) Preop + 
postop 

- - CTSI - - - - - - - Yes - Carpal tunnel syndrome: ** 

Swedish  
(Gummesson 
et al. 2006) 
(132) 

Carpal tunnel syndrome (19) 
Dupuytren's disease (13) 
Ganglion (7) 
Other (24) 
Shoulder disorder (27)  
Tenosynovitis (9)  
Trapeziometacarpal arthritis 
(6) 

Preop + 6-
25 mo 
postop 

- - DASH - - Yes Yes - - - - - Shoulder disorder: ** 

Q-DASH modified PROMs 
English  
(Gabel et al. 
2009) (133) 
9-item short 
form 

Chronic regional pain  
Fractures 
Lymphoedema 
Soft tissue injury 
Trauma 

Not 
disclosed 

- - DASH 
ULFI 

- - Yes Yes - - - Yes - Upper extremity disorders: ** 

 

Rowe Score 
The Rowe Score for Instability 







 

Danish  
(Christensen et 
al. 2019) (144) 

Subacromial impingement 
with or without rotator cuff 
tear (229) 

Not 
disclosed 

- Rasch - - - - Yes - Yes - - - Subacromial impingement with 
or without rotator cuff tear: ****  

Dutch  
(Graaf et al. 
2015) (145) 

Shoulder pain (356) Not 
disclosed 

- - EQ-5D 
SQD 

- Yes Yes Yes Yes - - - - Shoulder pain: ** 

English  
(Roach et al. 
1991) (146) 

Shoulder pain (37) Not 
disclosed 

- - - EFA - Yes Yes - - - - - Shoulder pain: ** 

English  
(MacDermid et 
al. 2006) (147) 

Shoulder pain (129) Not 
disclosed 

- - CSQ 
SIP 
VAS 

EFA - - Yes Yes - - - - Shoulder pain: ** 

English  
(Hill et al. 
2011) (148) 

Shoulder pain (588) Not 
disclosed 

- - SF-36 EFA - - Yes - - - - - Shoulder pain: ** 

German  
(Angst et al. 
2007) (149) 
 

Shoulder pain (118) Postop - - ASES 
DASH 
SF-36 

- - Yes Yes - - - - Yes Shoulder pain: ** 

Greek  
(Vrouva et al. 
2016) (150) 

Rotator cuff tear (102) Post cons 
treat 

- - EQ-5D 
QDASH 
VAS 

EFA - Yes Yes - - - - Yes Rotator cuff tear: ** 

Greek  
(Spanou et al. 
2019) (151) 

Shoulder pain (130) Not 
disclosed 

- - DASH - - Yes Yes - - - - Yes Shoulder pain: ** 

Italian  
(Marchese et 
al. 2012) (152) 

Neck dissection (66) Postop - - UCLA 
SST 

- - Yes Yes - - - - - Neck dissection: ** 

Italian  
(Vascellari et 
al. 2018) (153) 

Shoulder instability surgery 
(66) 

Postop - - ASES 
OSS 
SF-36 
SST 
WOSI 

- - Yes Yes - - - - - Shoulder instability surgery: ** 

Nepali 
(Sudarshan et 
al. 2019) (154) 

Shoulder pain, not specified 
(156) 

Not 
disclosed 

- - DASH 
GROC 

EFA - Yes Yes - - Yes Yes - Shoulder pain, not specified: ** 

Persian  
(Ebrahimzade
h et al. 2015b) 
(155) 

AC-joint OA (5) 
Biceps tenosynovitis (14) 
Fracture (10) 
Frozen shoulder (42) 
Impingement syndrome (6) 
Non-specific pain (37)  
Other (16) 
Recurrent dislocation (17) 
Rotator cuff tear (15) 
Shoulder trauma (3)  
Subacromial bursitis (25)  

Not 
disclosed 

- - DASH 
SF-36 

- - Yes Yes - - - - - Frozen shoulder: ** 
Non-specific pain: ** 
Subacromial bursitis: ** 

Slovene  Adhesive capsulitis (5) 
Arthritis (6)  

Not 
disclosed 

- - - EFA - Yes Yes - - - Yes - No relevant conditions: * 











 

Non-traumatic dislocation 
(62 in total)  

English  
(Kirkley et al. 
1998) (186) 

Shoulder instability (47) Not 
disclosed 

- - ASES 
CMS 
DASH 
SF-36 
UCLA 

- - Yes - - - - Agg - Shoulder instability: ** 

French  
(Perrin et al. 
2017) (187) 

Glenohumeral instability (41) Non-
operated 
or postop 

Yes - QDASH  
VAS 
WD 

- - Yes Yes Yes - - - Agg Glenohumeral instability: ** 

German  
(Hofstaetter et 
al. 2010) (188) 

Dislocation, traumatic (25) 
Instability, traumatic (24)  
 

Postop or 
closed 
reduction 

Yes - CMS 
SF-36 
UCLA 

- - Yes Yes Yes - - - Agg Dislocation, traumatic: ** 
Instability, traumatic: **  

Hebrew 
(Gottlieb, 
Springer, 
2019) (189) 

Shoulder instability (25) 0-2 wk + 7-
8 wk 
postop 

- - DASH - - - Yes - - - Yes Yes Shoulder instability: ** 

Italian  
(Cacchio et al. 
2012a) (190) 

Dislocation, traumatic (64) Pre rehab 
+ post 
rehab 

- - DASH 
SF-36 

- Yes Yes Yes - - Agg Agg Agg Dislocation, traumatic: ** 

Japanese  
(Hatta et al. 
2011) (191) 

Instability, traumatic  (76)  
Instability, non-traumatic (9) 

Not 
disclosed 

- - QDASH 
SF-36 

- - Yes Yes - - - - - Instability, traumatic: **  

Norwegian 
(Skare et al. 
2013) (84) 

Recurrent anterior 
dislocation (33) 
SLAP-lesion (38) 

Symptoms 
> 3 mo 

- - EQ-5D 
OISS 
Rowe 

- - Yes Yes Yes - - - Yes Recurrent anterior dislocation: ** 
SLAP-lesion: ** 

Spanish  
(Yuguero et al. 
2016) (192) 

Dislocation, traumatic (21) 
Instability (37)  

Preop + 
postop or 
closed 
reduction 

Yes - EQ-5D EFA - Yes Yes Yes - - Agg Agg Dislocation, traumatic: *** 
Instability: ***  

Swedish  
(Salomonsson 
et al. 2009) 
(193) 

Dislocation, traumatic (45) 
Instability (22)  

Postop or 
closed 
reduction 

Yes - EQ-5D - - Yes Yes Yes - - Yes Yes Dislocation, traumatic: ** 
Instability: **  

Turkish  
(Basar et al. 
2017) (194) 

Anterior instability (42)  
Multidirectional instability 
(16) 
Posterior instability (2)  

Not 
disclosed 

- - DASH 
OSIS 
WORC 

- - Yes Yes - - - - Yes Anterior instability: **  
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Scaphoid fracture (4) 
Scaphoid fracture and 
ligament injury (4)  
Scaphoid malunion/nonunion 
(2) 
Wrist synovial cyst (1) 

Czech, French, 
Hungarian, 
Italian, 
Brazilian-
Portuguese, 
Russian, 
Ukrainian 
 Goldhahn et al. 
2013) (207) 

None, translation only - - - - - - - - - - - - - No patients: * 

Chinese, 
English 
(Weixin, Seow, 
2004) (208) 

Distal radius fracture (51) Not 
disclosed 

- - - - - Yes Yes - - - - - Distal radius fractures: ** 
 

Chinese 
(Wah et al. 
2005) (209) 

Carpal lesions (4) 
Distal radius fracture (23) 
Distal radius & ulna fracture 
(1) 
Ligament injury (3) 
Scaphoid fracture (3) 
Triangular fibrocartilage 
complex lesion (7) 
Ulnar shortening (4) 
Ulnar styloid fracture (1) 
Wrist fusion (1) 

Not 
disclosed 

- - SF-36 EFA - - Yes - - - - - Distal radius fracture: ** 
 

Danish 
(Schønnemann 
et al. 2013) 
(210) 

Wrist fracture (60)  1 wk 
postop or 
1 wk post 
cons treat 
and 6 wk 
follow-up 

- - DASH 
NHP 

- - Yes Yes - - - Yes Agg Wrist fracture: ** 

English 
(MacDermid, 
1996) (211) 

Non-union schapoid fracture 
Possibly others 
Wrist fracture 

Not 
disclosed 

- - SF-36 - - Yes - - - - - - Non-union schapoid: ** 
Wrist fracture: ** 

English 
(MacDermid et 
al. 1998) (212) 

Distal radius fractures (101) 
Non-union schapoid fracture 
(35) 
 
 

Subacute 
or post 
treat or >6 
y post 
treat  

- - SF-36 - - Yes - - - - Yes - Distal radius fractures: ** 
Non-union schapoid fracture: ** 
 

Finnish 
(Sandelin et al. 
2016) (213) 

Distal radius fracture (119) 2 and 4 mo 
post 
trauma 

- - QDASH - - Yes Yes - - - Yes Agg Distal radius fracture: ** 

German 
(Hemelaers et 
al. 2008) (214) 

Distal radius fracture (44) 4-6 wk 
post 
trauma, 

- - DASH 
SF-36 

- - Yes Yes - - - - Yes Distal radius fracture: ** 











 

Dutch  
(de Groot et al. 
2006) (238) 

Hip OA, moderate to severe, 
with and without THR (162) 

Preop + 
postop 

- - SF-36 
OHS 
VAS 

- - Yes Yes Yes - - - Yes Hip osteoarthritis: ** 

French  
(Ornetti et al. 
2010) (239) 

Hip OA (88) Preop + 3 
mo postop 

- - Lequesne 
VAS 

- - Yes Yes Yes - - Yes Yes Hip osteoarthritis: ** 

German  
(Blasimann et 
al. 2014) (240) 

Based on surgical procedure: 
Conventional THR (32) 
Hip arthroscopy (2) 
Hip luxation (6) 
Min. invasive THR (8) 
Refixation of greater 
trochanter (1) 
Replacement of THR (2) 

8 wk 
postop 

- - SF-36 - - Yes Yes - - - - Yes Total hip replacement: ** 

German  
(Arbab et al. 
2017) (241) 

Hip OA with indication for 
THR (251) 

Preop + 5-
6 mo 
postop  

- - SF-36 
OHS 

- - Yes Yes - - Yes Yes Yes Hip osteoarthritis: ***  

Italian  
(Torre et al. 
2018) (242) 

Hip OA with indication for 
THR (145) 

Preop + 5-
11 mo 
postop 

- - SF-36 - - Yes Yes - - - Yes Yes Hip osteoarthritis: ** 

Japanese  
(Satoh et al. 
2013) (243) 

Hip OA with indication for 
THR (45) 
Hip OA after THR surgery 
(117) 

Preop + 3 
and 16 mo 
postop 

- - SF-36 
OHS 
NAS-J-
HIP  

- - Yes Yes Yes - - Yes Yes Hip osteoarthritis: ** 
Total hip replacement: ** 

Korean  
(Lee et al. 
2011) (244) 

Hip OA min grade 3 (75) 
Hip OA with indication for 
THR (35) 

Preop + 3 
mo postop 

- - SF-36 
VAS 

- - Yes Yes Yes - - Yes Yes Hip osteoarthritis: ** 

Persian  
(Mousavian et 
al. 2018) (245) 

Hip OA (203) Not 
disclosed 

- - SF-36 - - Yes Yes - - - - Yes Hip osteoarthritis: ** 

Polish 
(Glinkowski et 
al. 2019) (246) 

Hip osteoarthritis (332)  Preop Yes 
(90) 

- SF-36 
WOMAC 

- - Yes Yes - - - - Agg Hip osteoarthritis: ** 

Romanian  
(Haragus et al. 
2018a) (247) 

Hemiarthroplasty (7) 
Hip OA (67) 
Osteosynthesis (21) 
THR (23) 

Non-
operated 
or min 3 
mo postop 

- - EQ-5D 
OHS 

- - Yes Yes - - - - - Hip osteoarthritis: ** 
Hip osteosynthesis: ** 
Total hip replacement: ** 

Swedish 
(Nilsdotter et 
al. 2003) (248) 

Hip OA with indication for 
THR (90) 

Preop + 6 
mo postop 

- - SF-36 EFA - - - - - - Yes Yes Hip osteoarthritis: ** 

Thai  
(Trathitiphan 
et al. 2016) 
(249) 

Hip OA (57) Not 
disclosed 

- - SF-36 - - Yes Yes - - - - Yes Hip osteoarthritis: ** 

HOOS modified PROMs 
Austria, 
Canada, 
Finland, 
France, 

Hip OA (2991) Not 
disclosed 

- Rasch - - - - - - Yes - - - Hip osteoarthritis: ****  



 

Germany, 
Hungary, 
Iceland, Italy, 
Poland, Spain, 
Sweden, 
Switzerland, 
United 
Kingdom  
(Davis et al. 
2008) (250) 
5-item physical 
function 
subscale short 
form 
Danish  
(Paulsen et al. 
2012a) (251) 
Physical 
function-, pain- 
and QoL-
subscales 

Hip OA with indication for 
THR (2365) 

1-2, 5-6 or 
10-11 y 
postop 

- - SF-12 
EQ-5D 

- - - - - - - - Yes Total hip replacement: * 

Danish  
(Paulsen et al. 
2013) (252) 
Physical 
function-, pain- 
and QoL-
subscales 

Hip OA with indication for 
THR (1335) 

Preop + 1 y 
postop 

- - - - - - - - - Yes - - Hip osteoarthritis: * 

English  
(Davis et al. 
2009) (253) 
5-item physical 
function 
subscale short 
form 

Hip OA with indication for 
THR (201) 

Preop + 6 
mo postop 

- - WOMAC 
POMS 
HADS 
CPG 

- - - Yes - - - Yes - Hip osteoarthritis: ** 

French  
(Ornetti et al. 
2009) (254) 
5-item physical 
function 
subscale short 
form 

Primary hip OA (30) Pre- + 4 
wk post-
hyaluron 
injec 

- - OAKHQO
L 

- - Yes - Yes - - Agg Agg Hip osteoarthritis: ** 

Turkish  
(Yilmaz et al. 
2014) (255) 
5-item physical 
function 
subscale short 
form 

Hip OA grade 2-3 (50) Not 
disclosed 

- - Lequesne 
WOMAC 

- - Yes Yes - - - - Agg Hip osteoarthritis: ** 

THR: Total Hip Replacement 













 

Ligament sprain (40) 
Meniscal (8) 
Muscle strain (2) 
Nonspecific ankle/foot pain 
(6) 
OA (22) 
Osteotomy (2) 
PFP (12) 
Plantar fasciitis (32) 
Tendinopathy (4) 
Total joint arthroplasty (5)  

Arabic 
(Korakakis et 
al. 2019) (280) 

ACL-injury (150)  Not 
disclosed 

Yes 
(20) 

CFA IKDC EFA - Yes Yes Yes - Yes Yes Yes ACL-injury: *****  

Brazilian-
Portuguese 
(Metsavaht et 
al. 2012) (281) 

ACL-injury (11)  
Chronic instability (2) 
Hamsting strain (1) 
Hamstring tendinopathy (4) 
Knee OA (34) 
Meniscal lesion (7) 
Patella fracture (2) 
Patellar tendinopathy (5) 
PCL-injury (2)  
PFP (11) 
TKA (4)  

Not 
disclosed 

- - IKDC 
SF-36 
subscale 
VAS 
WOMAC 

- - Yes Yes - - - - Yes Knee osteoarthritis: ** 

Brazilian-
Portuguese 
(Pereira et al. 
2013) (282) 

Achilles Tendon Rupture (3) 
Achilles Tendon Tendinitis 
(1) 
ACL-injury (23)  
Ankle fracture (4) 
Ankle sprain (8)  
Calcaneal Spur (2) 
Chondral Lesion (2) 
Femur Fracture (2) 
Fibula fracture (4) 
Meniscal injury (18) 
Patella fracture (1) 
Plantar fasciitis (3) 
PCL-injury (1)  
PFP (17) 
Tibia fracture (10) 

Postop or 
non-
operated 

- - SF-36 - - Yes Yes - - - Yes Yes ACL injury: ** 

Dutch 
(Hoogeboom 
et al. 2012) 
(283) 

Hip OA (117) 
Knee OA (284) 

 Unknown 
+ 3 mo 
follow-up 

- - HOOS 
KOOS 
HADS 
CIS 

EFA - Yes Yes - - - Yes Yes Hip osteoarthritis: ** 
Knee osteoarthritis: ** 

English 
(Binkley et al. 
1999) (284) 
 

Knee/thigh/leg:  
Fracture (3) 
Ligament sprain (22) 
Meniscal injury (10) 
Muscle strain (5) 
Non-specific sprain (12) 

Unknown - - SF-36 EFA - Yes Yes - - Yes Yes Yes Ligament sprain of the knee or 
leg: *** 



 

OA (9) 
Patellofemoral pain (6) 
Total joint replacement (8) 
Unknown (5) 
Foot/ankle:  
Fracture (8)  
Ligament sprain (9) 
Muscle strain (1) 
Non-specific sprain (2) 
OA (2) 

English 
(Pua et al. 
2009) (285) 

Hip OA (100) No 
treatment 

- - SF-36 
subscales 
WOMAC 
subscale 

- - Yes - - - - - Yes Hip osteoarthritis: ** 

English 
(Yeung et al. 
2009) (286) 

OA (86) 
Other (27) 
RA (24) 

Preop + 
postop 

- - SF-36 - - Yes - - - - Yes - Hip osteoarthritis: **  
Rheumatoid arthritis: ** 

Emglish 
(Verheijde et 
al. 2013) (287) 

Stroke (43) Post stroke - - BBS 
SF-36 

- - Yes - - - - Yes - Stroke: ** 

Finnish 
(Repo et al. 
2017) (288) 

Foot (27) or ankle (139): 
Fracture (149) 
Soft tissue injury (17) 
 

Postop - - HRQoL EFA - Yes Yes - - - - Yes Fracture of the foot or ankle: ** 

Finnish 
(Repo et al. 
2018) (289) 

Foot and ankle conditions: 
Calcaneus (6) 
Lateral malleolus fracture 
(53) 
Medial malleolus (37) 
Other (24) 
Soft tissue pathology (20)  
Trimalleolar fracture (42)  

3,2 y 
postop 

- Rasch 15D - - - Yes - - - - - Lateral malleolar fracture: **** 
Medial malleolar fracture: **** 
Soft tissue injury of foot/ankle: 
****  
Trimalleolar fracture: ****  

German 
(Naal et al. 
2015) (290) 

THA (233) 
TKA (253) 

Pre + 
postop 

- - EQ-5D 
OHS 
UCLA 
WOMAC 

EFA - Yes Yes - - - Yes Yes Total hip replacement: ** 
Total knee replacement: ** 

Gujarati 
(Brahmbhatt, 
Sheth, 2018) 
(291) 

ACL Reconstruction (1) 
Chronic Ankle Sprain (1) 
Heel Pain (1) 
Hip Trochanteric Bursitis (1) 
Knee Strain (1) 
Osteoarthritis Knee (2) 
Post traumatic stiffness of 
knee (1) 
THA (1) 
TKA (1) 

Not 
disclosed 

- - - - - Yes Yes - - - - - No relevant conditions: * 

Italian  
(Cacchio et al. 
2010) (292) 

Hip: 
Muscle strain (3) 
OA (34) 
THA (14) 
Thigh:  

Postop or 
cons treat 
or pre + 
post PT 

- - SF-36 - - Yes Yes - - - Yes Yes Fracture of the leg: ** 
Ligament injury of the knee: ** 
Ligament injury of the ankle: ** 
Meniscal injury: ** 
Osteoarthritis of the hip: ** 



 

Fracture (16) 
Knee:  
Ligament injury (34) 
Muscle strain (8) 
Meniscal injury (21) 
OA (32) 
PFP (16) 
TKA (11) 
Leg:  
Muscle strain (2) 
Fracture (27) 
Ankle:  
Ligament injury (21) 
OA (3) 
Foot:  
Fracture (8) 

Osteoarthritis of the knee: ** 
Osteoarthritis of the ankle: ** 
 
 

Italian 
(Bravini et al. 
2016) (293) 

Hip:  
Fractures (7) 
THA (9) 
Knee:  
Dislocations (2)  
Fractures (2) 
OA (1) 
Soft tissue injuries (38) 
TKA (14) 
Ankle:  
Arthroplasty (1)  
Fractures (28)  
OA (1) 
Soft tissue injuries (21) 
Foot:  
Fractures (2) 
OA (3) 
Soft tissue injuries (6) 

Not 
disclosed 

- Rasch - EFA - - Yes - Yes - Yes Yes Fracture of the ankle: ***** 
Soft tissue injury of the knee: 
*****  
Soft tissue injury of the ankle: 
*****  

Malaysian 
(Yunus et al. 
2017) (294) 

Any lower limb injury, not 
specified (101) 

Not 
disclosed 

Yes 
(107
) 

- - EFA - - Yes Yes - - - - Lower limb injury, not specified: 
** 

Persian 
(Negahban et 
al. 2014) (295) 

Musculoskeletal disorder of;  
Ankle and foot (67) 
Hip and thigh (20) 
Knee and leg (207) 

Not 
disclosed 

- - SF-36 EFA - Yes Yes - - - - Yes Musculoskeletal disorder of: 
Hip and thigh: ** 
Knee and leg: **  
Ankle and foot: ** 

Spanish 
(Cruz-Díaz et 
al. 2014) (296) 

Various injuries of the hip 
(19), thigh (82), ankle/foot 
(32): 
Fracture (10) 
Ligament (12) 
Meniscal (32) 
Muscle strain (29) 
OA (2) 
PFP (29) 
THA/TKA (19) 

<3 mo, 6-
12 mo or 
>12 mo 
since 
injury  

- - SF-36 EFA - Yes Yes - - - Yes Yes Meniscal injury: ** 
Muscle strain of the hip, thigh, 
ankle or foot: ** 
Patellofemoral pain: ** 







 

Dutch 
(Ostendorf et 
al. 2014) (306) 

Primary OA (95), avascular 
necrosis (9), femoral fracture 
(5), dysplasia (3), Legg-
Perthes (2)  

Preop + 6 
and 12 mo 
postop 

- - EQ-5D 
SF-12 
SF-36 
WOMAC 

- - - - - - - - Yes Primary osteoarthritis: **  

English 
(Dawson et al. 
1996b) (307) 

Hip disease requiring THR: 
Primary osteoarthritis (185)  
Osteoarthritis secondary to 
dysplasia or dislocation (12) 
Femoral neck fracture (13) 
Arthritis or osteonecrosis (9) 

Preop + 6 
mo postop 

- - AIMS 
SF-36 

- - Yes Yes - - - Yes - Primary osteoarthritis: **  

English 
(Kalairajah et 
al. 2005) (308) 

Hip disease requiring THR, 
not specified (196) 

5 y postop - - HHS - - - - - - - - - Total hip replacement, cause 
unknown: * 

German 
(Naal et al. 
2008a) (309) 

Hip disease requiring THR, 
not specified (150) 

Preop - - HHS 
SF-12 
WOMAC 

- - Yes Yes - - - - Yes Hip disease requiring THR, not 
specified: ** 

Iranian 
(Nourbakhsh 
et al. 2013) 
(310) 

Primary osteoarthritis (130)  Preop - - SF-12 
WOMAC 

- - Yes Yes - - - - Yes Primary osteoarthritis: **  

Italian 
(Martinelli et 
al. 2011) (311) 

Primary osteoarthritis (96)  No 
treatment 

- - SF-36 
VAS 

- - Yes Yes - - - Yes Yes Primary osteoarthritis: **  

Korean 
(Lee et al. 
2014b) (312) 

Ankylosing spondylitis (4) 
Arthritis (8)  
Legg-Perthes (5) 
Miscellaneous conditions (1) 
Osteonecrosis of femoral 
head (100) 
Primary osteoarthritis or hip 
dysplasia (30) 
Rheumatoid arthritis (2) 

Preop + 6 
mo postop 

- - HOOS 
SF-36 
VAS 

- - Yes Yes - - - Yes Yes Hip dysplasia: ** 
Osteonecrosis of femoral head: ** 
Primary osteoarthritis: **  

Romania 
(Haragus et al. 
2018b) (313) 

Primary OA (33), THA for 
primary OA (20) THA for 
neck fracture (2), 
hemiarthroplasty after neck 
fracture (12), osteosynthesis 
for fracture of the 
trochanteric region (33) 

Preop - - EQ-5D 
HHS 
VAS 

- - Yes Yes - - - - - Primary osteoarthritis: **  
Trochanteric fracture: ** 

Spanish 
(Martin -
Fernández et 
al. 2017) (314) 

Osteoarthritis (361) Non-
operated 
or preop + 
6 mo 
postop  

- CFA EQ-5D 
WOMAC 

- - Yes Yes - - Yes Yes Yes Osteoarthritis: *****  

Turkish 
(Tugay et al. 
2015) (315) 

Primary osteoarthritis (70)  Not 
disclosed 

- - SF-36 
WOMAC 

- - Yes Yes - - Yes - Yes Primary osteoarthritis: **  

OHS modified PROMs 





 

English 
(Thumboo et 
al. 2001) (322) 

Hip OA (6) Not 
disclosed 

- - SF-36 EFA Yes Yes Yes - - - - Yes No relevant conditions: * 

English  
(Bellamy et al. 
2010) (323) 

Hip OA with indication for 
THA (24) 

Preop + 3 
mo postop 

- - WOMAC 
paper vs 
app 

- - - Yes - - - Yes - Hip osteoarthritis: ** 

Finnish 
(Soininen et al. 
2008) (324) 

Hip OA with indication for 
THA (39) 

Preop + 3-
4 mo 
postop 

- - HHS 
KSS 

- - Yes - - - - Yes - Hip osteoarthritis: ** 

German 
(Ryser et al. 
1999) (325) 

Hip OA (158) Not 
disclosed 

- Rasch - - - - Yes - - - - - Hip osteoarthritis: ****  

German 
(Bischoff-
Ferrari et al. 
2005) (326) 

Primary hip OA (4) 
Secondary hip OA (1) 

Not 
disclosed 

- - WOMAC 
paper vs 
touch 

- Yes - - - - - - - No relevant conditions: * 

Greek 
(Konstantinidi
s et al. 2014) 
(327) 

Primary hip OA (29) Non-
treated 

- - Lequesne 
SF-36 
VAS 

- - Yes Yes - - - - - Primary hip osteoarthritis: **  

Persian 
(Nadrian et al. 
2012) (328) 

Primary hip OA (15) Non-
treated 

- - Lequesne 
SF-20 

- - Yes Yes - - - - - No relevant conditions: * 

Spanish 
(Escobar et al. 
2002) (329) 

Hip OA with indication for 
THA (100) 

Preop + 6 
mo postop 

- - SF-36 - - Yes Yes - - - Yes - Hip osteoarthritis: ** 

Turkish 
(Basaran et al. 
2010) (330) 

Primary hip OA (50) Not 
disclosed 

- - Lequesne 
SF-36 
VAS 

- - Yes Yes - - - - - Primary hip osteoarthritis: **  

WOMAC modified PROMs 
Canadian-
French 
(Tubach et al. 
2005) (331) 
8-item short 
form 

Hip OA (343) 
Knee OA (1019) 

NSAID + 4 
wk follow -
up 

- - WOMAC-
PF  

- - Yes Yes - - - Yes Yes Hip osteoarthritis: ** 

Canadian-
French 
(Baron et al. 
2007) (332) 
8-item short 
form 

Hip OA (217) 
Knee OA (661) 

NSAID + 4 
wk follow -
up 

- - WOMAC - - - Yes - - - Yes - Hip osteoarthritis: ** 

Canadian-
French 
(Seror et al. 
2008) (333) 
Individualized 
short form 

Hip OA (343) 
Knee OA (1019) 

NSAID + 4 
wk follow -
up 

- - WOMAC-
PF 

- Yes Yes Yes - - - Yes Yes Hip osteoarthritis: ** 

English Total hip replacement (716) 3 y postop - - HHS - - - Yes - - - - - Total hip replacement: ** 



 

(Whitehouse et 
al. 2003) (334) 
12-item PF 
subscale short 
form 

SF-12 
WOMAC 

English 
(Stratford, 
Kennedy, 
2004) (335) 
Two 8-item PF 
subscale short 
forms 

Hip OA with indication for 
THA (137) 

Preop - - - EFA - - - - - - - - Hip osteoarthritis: ** 

English 
(Whitehouse et 
al. 2008) (336) 
7-item PF 
subscale short 
form 

Hip disease requiring THA, 
not specified (30) 

Non-
treated 

- - WOMAC - - - - - - - - - Hip osteoarthritis: * 

English 
(Whitehouse et 
al. 2008) (336) 
7-item PF 
subscale SF 

Hip disease requiring THA, 
not specified (19) 

Preop - - WOMAC - - Yes - - - - - - No relevant conditions: * 

English 
(Pua et al. 
2009) (285) 
PF subscale 

Primary hip OA (100) Not 
disclosed 

- - LEFS 
SF-36 
subscales 

- - Yes Yes - - - - Yes Primary hip osteoarthritis: **  

German 
(Angst et al. 
2005) (337) 
14-item short 
form 

Hip OA (27) Pre + post 
rehab 

- - WOMAC - - - - - - - Yes - Hip osteoarthritis: ** 

German 
(Rothenfluh et 
al. 2008) (338) 
12-item short 
form 

FAI (100) 
Primary hip OA (57) 

Non-
treated 

Yes 
(200
) 

Rasch - EFA - - - Yes Yes - - - FAI: **** 
Hip osteoarthritis: ****  

Spanish 
(Bilbao et al. 
2011) (339) 
11-item two 
domain short 
form 

Hip OA (1233) Preop + 6 
mo postop 

- CFA SF-36 - - - Yes Yes Yes - Yes Yes Total hip replacement due to hip 
oasteoarthritis: *****  
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Canadian-
English 
(Husted et al. 
1996 (346) 

Psoriac arthritis:  
Polyarthritis (42)  
Poly- + spondylarthritis (38)  
Oligo- + spondylarthritis (14)  
Oligoarthritis (11)  
Distal arthritis (5)  
Spondylitis (5) 
Distal arthritis + spondylitis 
(4) 

No 
medicine 
or NSAID 
or SAARD 
or 
methotrex
ate or 
retinoids 
or oral 
steroid 

- - - - - - - - - - - - Psoriac polyarthritis: * 
Psoriac poly- and 
spondylarthritis: *  
 

Dutch 
(de Joode et al. 
2001) (347) 

 Haemophilia A or B (31) Not 
disclosed 

- - SIP - - - Yes - - - - - Haemophilia A or B: ** 

English 
(Meenan et al. 
1992) (345) 
(348) 

OA, unspecified (109) 
Rheumatoid arthritis (299) 

Not 
disclosed 

- - - EFA - Yes Yes Yes - - - - OA, unspecified: ** 
Rheumatoid arthritis: ** 

French 
(Pouchot et al. 
1996a) (349) 

Rheumatoid arthritis (127) Pre 
metothrex
ate + 10 d, 
3 and 6 mo 
post 

- - VAS EFA - Yes Yes - - - Yes - Rheumatoid arthritis: ** 

French 
(Pouchot et al. 
1996b) (350) 

Rheumatoid arthritis (127) Pre 
metothrex
ate + 10 d, 
3 and 6 mo 
post 

- - VAS EFA - Yes Yes - - - Yes - Duplicated data 

German 
(Rosemann, 
Szecsenyi, 
2007) (351)  

Hip OA (72) 
Knee OA (137) 

Mixed OA 
degress 

- - WOMAC EFA - Yes Yes - - - - Yes Hip OA: ** 
Knee OA: ** 

Italian 
(Salaffi et al. 
2000) (352) 

Knee OA (178) Mixed OA 
degress 

- - Lequesn
e 
PPI 
VAS 

EFA - Yes Yes - - - - Yes Knee OA: ** 

Persian 
(Mousavi et al. 
2009) (353) 

Knee OA (230) OA >1y - - SF-36 
VAS 

EFA - Yes Yes - - - - - Knee OA: ** 

Slovak 
(Soosova, 
Macejova, 
2013) (354) 

Rheumatoid arthritis (178) Multiple, 
not 
specified 

- - BAI 
HAQ-DI 
VAS 
SDS 

EFA - Yes Yes - - - - - Rheumatoid arthritis: ** 

Turkish 
(Atamaz et al. 
2005) (355) 

Knee OA (141) OA >6 mo 
months 

- - VAS 
WOMAC 

- - Yes Yes - - - - - Knee OA: ** 

AIMS2, modified PROMs 











 

Patellar dislocation (3) 
Patellofemoral pain (10) 

Dutch 
(Haverkamp et 
al. 2006) (384) 

Ligament problem (13) 
Meniscal lesion (42) 
Osteoarthritis (90) 

Not 
disclosed 

- - OKS 
SF-36 
VAS 
WOMAC 

- - Yes Yes - - - - Yes Meniscal injury: ** 
Osteoarthritis: ** 

Dutch 
(Meer et al. 
2013) (385) 

ACL rupture (100) Preop + 
postop 

- - KOOS 
Lysholm 
SF-36 
VAS 

- - Yes Yes - - - Yes Yes ACL-injury: **  

Dutch 
(van de Graaf 
et al. 2014) 
(386) 

Meniscal injury (75) Preop + 6 
wk and 6 
mo postop 

- - KOOS 
SF-36 
WOMAC 

EFA - Yes Yes - - - - Yes Meniscal injury: ** 
 

English 
(Irrgang et al. 
2001) (387) 

ACL injury (150) 
Lateral collateral ligament 
injury (1)  
Lateral meniscus injury (17) 
MCL injury (17) 
Medial meniscus injury (91) 
Not recorded (83) 
Osteoarthritis (92)  
Other conditions (22)  
Patellar dislocation (15) 
Patellofemoral pain 
syndrome (93) 
PCL injury (129) 

Not 
disclosed 

- - SF-36 - - Yes Yes - Yes - - Yes ACL-injury: ****  
Medial meniscal injury: **** 
Patellofemoral pain syndrome: 
****  
Osteoarthritis: ****  
PCL-injury: ****  

English 
(Irrgang et al. 
2006) (388) 

ACL injury (50) 
Bursitis (2) 
Derangement (1) 
Dislocation (3) 
Fracture (1) 
Lateral meniscus injury (9) 
MCL injury (11) 
Medial meniscus injury (43) 
Nonspecified joint pain (14) 
Nonspecified sprain (2) 
Not recorded (9) 
Osteoarthritis (76) 
Osteochondritis dissecans (6) 
Patellofemoral instability (3) 
Patellofemoral pain (19) 
PCL injury (1) 
RA (1) 
Tendinitis (2)  
Unspecified meniscial injury 
(7) 

Postop - - - - - - - Yes - Yes Yes - ACL-injury: **  
Medial meniscal injury: ** 
Osteoarthritis: ** 

English 
(Higgins et al. 
2007) (389) 

General knee pain 
Ligamentous tear 
Osteoarthritis 
Postsurgery status 

Preop + 
postop or 
PT 

- CFA + 
G-IRT 

SF-12 EFA - - Yes - - - - - Mixed knee conditions: **** 



 

Presurgery status 
(1517 in total)  

English 
(Iversen et al. 
2010) (390) 

Child knee injury (30) Not 
disclosed 

- - - - - - - - - - - - Knee injury, children: * 

German 
(Kümmel et al. 
2018) (391) 

ACL injury (53) 
Cartilage injury (38) 
Meniscial injury (85) 
Mix (57) 

Preop + 6 
mo postop 

- CFA Lysholm 
Tegner 

- - Yes Yes - - Yes Yes Yes ACL-injury: *****  
Cartilage injury: ***** 
Meniscal injury: ***** 

Greek 
(Koumantakis 
et al. 2016) 
(392) 

ACL injury (41)  
ACL/MCL injury (1) 
ACL/meniscus injury (5) 
Chondral injury (5) 
Meniscus injury (24) 
Osteoarthritis (3) 
Plica (1) 

Preop + 3 
mo postop 

- - SF-36 - - Yes Yes - - - Yes Yes ACL-injury: **  
Meniscal injury: ** 

Italian 
(Padua et al. 
2004) (393) 

ACL injury (50) Not 
disclosed 

- - SF-36 - - Yes Yes - - - - Yes ACL-injury: **  
 

Korean 
(Kim et al. 
2013) (394) 

ACL injury (27) 
Biceps tendinitis (1) 
Iliotibial band syndrome (1) 
LCL injury (1) 
MCL (12) 
Medial hamstring tendinitis 
(1) 
Meniscus tear (41) 
Osteoarthritis (18) 
Patellar tendinitis (15) 
Patellar tendon rupture (1) 
Patellofemoral pain 
syndrome (30) 
PCL-injury (2)  

Not 
disclosed 

- - Lysholm 
SF-36 

- - Yes Yes - - - Yes Yes ACL-injury: **  
Meniscal injury: ** 
Patellofemoral pain syndrome: ** 

Persian 
(Ebrahimzade
h et al. 2015c) 
(395) 

ACL tear (145) Preop - - SF-36 - - Yes Yes - - - - - ACL-tear: ** 

Swedish 
(Grevnerts et 
al. 2017) (396) 

ACL injury (199) Preop + 4, 
6, 8, 12 mo 
postop  

- - ACL-RSI 
KOOS 
SF-36 

EFA - Yes Yes - - Yes Yes Yes ACL-injury: ***  

Thai 
(Lertwanich et 
al. 2008) (397) 

ACL injury (32) 
Lateral meniscus injury (4) 
MCL injury (4) 
Medial meniscus injury (8) 
Patellofemoral pain 
syndrome (6) 
Patellar tendon injury (1) 
PCL injury (6) 

Preop - - SF-36 - - Yes Yes - - - - Yes ACL-injury: **  
 

Turkish ACL and lateral meniscus 
lesion (1) 

Preop + 1 y 
postop 

- - AKPS 
Lysholm 

- - Yes Yes - - - Yes Yes Patellofemoral pain syndrome: ** 







 

(van de Graaf 
et al. 2014) 
(386) 

WOMAC 

English 
(Roos et al. 
1998a) (409) 

ACL rupture (21) Preop + 3 
and 6 mo 
postop 

- - SF-36 
WOMAC 

- - Yes - - - - Yes - ACL-reconstruction: ** 

English 
(Engelhart et 
al. 2012) (410) 

Articular cartilage lesions 
(15) 

Preop + 
postop 

- - EQ-5D 
IKDC 
SF-36 
VAS 

- - Yes Yes Yes - - Yes - No relevant conditions: * 

French 
(Ornetti et al. 
2008) (411) 

Knee osteoarthritis (67) Preop + 
postop 

- - OAK-
HQOL 

- - Yes Yes Yes - - Yes Yes Knee osteoarthritis: **  

Greek 
(Moutzouri et 
al. 2015) (412) 

TKR (60) Preop + 
postop 

- - KOS-ADL 
SF-12 

- - Yes Yes - - - Yes Yes Total knee replacement: ** 

Italian 
(Monticone et 
al. 2012b) 
(413) 

ACL injury (68) 
Combined injuries (85) 
Meniscal injuries (71) 

Not 
disclosed  

- - NRS 
SF-36 

- - Yes Yes - - - - Yes ACL-injury: **  
Meniscal injury: ** 
Combined: ** 

Japanese 
(Nakamura et 
al. 2011) (414) 

Knee osteoarthritis (58) Not 
disclosed 

- - OKS 
SF-36 

- - Yes Yes - - - - Yes Knee osteoarthritis: ** 

Malaysian 
(Zulkifli et al. 
2017) (415) 

Knee osteoarthritis (226) Not 
disclosed 

- CFA - - - - Yes - - - - Yes Knee osteoarthritis: **** 

Persian 
(Salavati et al. 
2008) (416) 

ACL and meniscus injury (56) 
ACL injury (60) 
Meniscus injury (31) 

Not 
disclosed 

- - SF-36 - - Yes Yes - - - - Yes ACL-injury: **  
Meniscal injury: ** 
Combined: ** 

Polish 
(Paradowski et 
al. 2013) (417) 

ACL and meniscus injury (24) 
ACL injury (48)  

Preop + 
postop 

- - SF-36 - - Yes Yes - - - Yes Yes ACL-injury: **  
ACL- and meniscal injury: ** 

Polish 
(Paradowski et 
al. 2015) (418) 

Knee osteoarthiritis (68) Preop + 1 y 
postop 

- - SF-36 EFA - Yes Yes - - - Yes Yes Knee osteoarthritis: ** 

Portuguese 
(Goncalves et 
al. 2009) (419) 

Knee osteoarthritis (223) PT - - SF-36 - - Yes Yes Yes - - Yes Yes Knee osteoarthritis: ** 

Saudi Arabic 
(Alfadhel et al. 
2018) (420) 

Knee osteoarthritis (136) Not 
disclosed 

- - SF-36 
VAS 

- - Yes Yes - - - - Yes Knee osteoarthritis: ** 

Singapore-
English, 
Singapore-
Chinese 
(Xie et al. 
2006) (421) 

Knee osteoarthritis (258) Preop - - EQ-5D 
SF-36 

- - Yes Yes - - - - Yes Knee osteoarthritis: ** 

Spanish Degenerative chondral 
defects (9) 

Preop + 1 y 
postop 

- - SF-36 - - Yes Yes - - - Yes Yes Mixed chondral defects: ** 







 

Dutch 
(van der 
Velden et al. 
2019) (434) 

ACL-rupture (24)  
ACL-rupture combined with 
anterolateral injury (3)  
ACL-rupture combined with 
medial collateral ligament 
injury (2)  
ACL-rupture combined with 
medial meniscus tear (5) 
Chondropathy (10) 
Collateral ligament injury (2) 
Contusion/distorsion (11)  
Meniscal tear (7) 
Osgood-Schlatter (4) 
Other (21) 
Patellofemoral pain 
syndrome (22) 

Duration 
0-1 mo, 1-
3 mo, 4-6 
mo or > 6 
mo and 1 y 
follow-up 

- - EQ-5D 
Lysholm 
NPRS 

- - Yes - - - - Yes Yes ACL-rupture: **  
Patellofemoral pain syndrome: ** 

English  
(Iversen et al. 
2016) (435) 

Symptoms from a diagnosis 
affecting the lower extremity 
(30) 

Postop 
and/or PT 

- - - - - - - - - - - - Symptoms from a diagnosis 
affecting the lower extremity: * 

French 
(Trottier et al. 
2018) (436) 

ACL tear (13) 
Meniscal tear (8) 
Patellar instability or 
dislocation (11) 
Femoro-patellar syndrome 
(10) 
Osteochondritis dissecants 
(5) 
Other (20) 

Not 
disclosed 

Yes 
(21) 

- CHAQ 
EQ-5DY 

- - - Yes Yes - - - Yes No relevant conditions: * 

Swedish 
(Örtqvist et al. 
2014) 
(437) 

Anterior cruciate ligament 
injury (19)  
Anterior cruciate ligament 
injury+meniscus injury (8)  
Anterior tibial spine fracture 
(2) 
Chondromalacia patellae (2) 
Contusion (2) 
Discoid meniscus (3) 
Femoral physiolysis (1) 
Medial plica (3) 
Meniscus injury (5) 
Miscellaneous (2) 
Muscular injury (1) 
Osgood-Schlatter lesion (7) 
Osteochondritis (4) 
Patellar dislocation (42) 
Patellofemoral pain 
syndrome/idiopatic anterior 
knee pain (7) 
Posterior cruciate ligament 
injury (1)  
Sinding-Larsen lesion (5) 

No 
treatment, 
or surgery, 
or PT, or 
surgery+P
T, or 
mediciatio
n, or other 

- - CHAQ 
EQ-5DY 
Modified 
VAS 

- - Yes Yes - - Yes Yes Yes For patellar dislocation: **  















 

Patellofemoral pain 
syndrome (5) 

Dutch 
(van der 
Velden et al. 
2019) (434) 

ACL-rupture (24)  
ACL-rupture combined with 
anterolateral injury (3)  
ACL-rupture combined with 
medial collateral ligament 
injury (2)  
ACL-rupture combined with 
medial meniscus tear (5) 
Chondropathy (10) 
Collateral ligament injury (2) 
Contusion/distorsion (11)  
Meniscal tear (7) 
Osgood-Schlatter (4) 
Other (21) 
Patellofemoral pain 
syndrome (22) 

Duration 
0-1 mo, 1-
3 mo, 4-6 
mo or > 6 
mo and 1 y 
follow-up 

- - EQ-5D 
Lysholm 
NPRS 

- - Yes - - - - Yes Yes ACL-rupture (24)  
Patellofemoral pain syndrome 
(22) 

English 
(Iversen et al. 
2010) (390) 
 

Child knee injury (30) Not 
disclosed 

- - - - - - - - - - - - Knee injury: * 

English 
(Kocher et al. 
2011) (487) 

ACL injury (129) 
Acute chondral injury (11) 
Arthrofibrosis (13)  
Contusion (9) 
Discoid lateral meniscus (23) 
Distal femur fracture (2) 
Inferior pole patella fracture 
(3) 
Knee pain with unknown 
origin (21)  
Lateral meniscus injury (47) 
Lateral patellar subluxation 
(94) 
LCL injury (2) 
MCL injury (13) 
Medical meniscus injury (47) 
Osgood-Schlatter (29) 
Osteochondritis dissecans 
(70) 
Other (23) 
Patellar dislocation (7) 
Patellofemoral syndrome 
(116) 
PCL injury (4) 
Plica syndrome (67) 
Proximal tibia fracture (12) 
Tendinosis/tendinitis (13)  

Pre treat + 
postop 

- - CHAQ 
CF-87 

- - Yes Yes - - - Yes Yes ACL injury: ** 
Discoid lateral meniscus: ** 
Lateral meniscus injury: ** 
Lateral patellar subluxation: ** 
Medical meniscus injury: ** 
Osgood-Schlatter: ** 
Osteochondritis dissecans: ** 
Patellofemoral syndrome: ** 
Plica syndrome: ** 

English Knee disorders (2000) Not 
disclosed 

- - - - - - - Yes - - - Yes Knee disorders, not specified: ** 







 

German 
(Bischoff-
Ferrari et al. 
2005) (326) 

Knee osteoarthritis  (48) Not 
disclosed 

- - WOMAC 
paper vs 
touch 

- Yes - - - - - - - Knee osteoarthritis: * 

Greek 
(Konstantinidi
s et al. 2014) 
(327) 

Hip osteoarthritis  (29) 
Knee osteoarthritis  (68) 

Not 
disclosed 

- - Lequesn
e 
SF-36 
VAS 

- - Yes Yes - - - - - Knee osteoarthritis: ** 

Hebrew 
(Wigler et al. 
1999) (505) 

Knee osteoarthritis (114) Not 
disclosed 

- - VAS - - Yes Yes - - - - - Knee osteoarthritis: **  

Korean 
(Bae et al. 
2001) (506) 

Knee osteoarthritis (150) Pre + post 
treat 

- - Lequesn
e 

- - Yes Yes - - - Yes - Knee osteoarthritis: ** 

Persian 
(Nadrian et al. 
2012) (328)  

Hip osteoarthritis  (15)  
Knee osteoarthritis  (101) 

Not 
disclosed 

- - Lequesn
e 
SF-36 

- - Yes Yes - - - - - Knee osteoarthritis: ** 

Persian 
(Ebrahimzade
h et al. 2014) 
(507) 

Knee osteoarthritis (169) Not 
disclosed 

- - KOOS 
SF-36 

- - Yes Yes - - - - Yes Knee osteoarthritis: ** 

Spanish 
(Escobar et al. 
2002) (329) 

Hip osteoarthritis with 
indication for THR (100)  
Knee osteoarthritis with 
indication for TKR (103) 

Preop + 6 
mo postop 

- - SF-36 - - Yes Yes - - - Yes - Knee osteoarthritis: ** 

Spanish 
(Villanueva et 
al. 2004) (508) 

Knee osteoarthritis (73)  Pre + 6 wk 
post treat 

- - Lequesn
e 

- - Yes Yes - - -  Yes - Knee osteoarthritis: ** 

Turkish 
(Tüzün et al. 
2005) (509) 

Knee osteoarthritis (72) Pre + 2 wk 
post treat 

- - Lequesn
e 
SF-36 

- - - Yes - - - Yes Yes Knee osteoarthritis: **  

Turkish 
(Basaran et al. 
2010) (330) 

Hip osteoarthritis (50)  
Knee osteoarthritis  (84) 

Not 
disclosed 

- - Lequesn
e 
SF-36 
VAS 

- - Yes Yes - - - - - Knee osteoarthritis: ** 

WOMAC modified PROMs 
Arabic 
(Alghadir et al. 
2016) (510) 

Knee osteoarthritis (121)  Not 
disclosed 

- - SF-12 
VAS 

- - Yes Yes - - - - - Knee osteoarthritis: ** 

Canadian-
French 
(Faucher et al. 
2004) (511) 
14-item short 
form 

Knee osteoarthritis (88) Not 
disclosed 

- - Lequesn
e 
VAS 

EFA - Yes Yes - - - -  Yes Knee osteoarthritis: **  

Canadian-
French 
(Tubach et al. 
2005) (331) 

Hip osteoarthritis (343) 
Knee osteoarthritis (1019) 
 

NSAID + 4 
wk follow -
up 

- - WOMAC-
PF 

- - Yes Yes - - - Yes Yes Knee osteoarthritis: ** 



 

8-item short 
form 
Canadian-
French 
(Baron et al. 
2007) (332) 
8-item short 
form 

Hip osteoarthritis (217) 
Knee osteoarthritis (661) 

NSAID + 4 
wk follow -
up 

- - WOMAC - - - Yes - - - Yes - Knee osteoarthritis: ** 

Canadian-
French 
(Faik et al. 
2008) (500) 
Individualized 
short form 

Hip osteoarthritis (343)  
Knee osteoarthritis (1019) 

NSAID + 4 
wk follow -
up 

- - WOMAC-
PF 

- Yes Yes Yes - - - Yes Yes Knee osteoarthritis: ** 

English 
(Whitehouse et 
al. 2003) (334) 
12-item 
physical 
function 
subscale short 
form 

Hip osteoarthritis (716) 
Knee osteoarthritis (862)  

Preop + 3 
mo, 1 y 
and 3 y 
postop 

- - HHS 
SF-12 

- Yes - Yes - - - Yes - Knee osteoarthritis: ** 

English 
(Stratford, 
Kennedy, 
2004) (335) 
Two 8-item 
physical 
function 
subscale short 
forms 

Hip osteoarthritis (137) 
Knee osteoarthritis (173) 
with indication for THR or 
TKR  

Preop - - - EFA - - - - - - - - Knee osteoarthritis: ** 

English 
(Whitehouse et 
al. 2008) (336) 
7-item physical 
function 
subscale short 
form 

Hip osteoarthritis (24)  
Knee osteoarthritis (27)  

Preop - - WOMAC - Yes - - - - - - - Knee osteoarthritis: ** 

English 
(Whitehouse et 
al. 2008) (336) 
7-item physical 
function 
subscale short 
form 

Hip OA (19) Knee OA (32) Preop - - WOMAC - Yes Yes - - - - - - Knee osteoarthritis: **  

German 
(Angst et al. 
2005) (337) 
14-item short 
form  

Hip osteoarthritis (27)  
Knee osteoarthritis (76) 

Pre + post 
rehab 

- - WOMAC - - - - - - - Yes - Knee osteoarthritis: ** 



 

Thai 
(Kuptniratsaik
ul et al. 2017) 
(512) 

Knee osteoarthritis (114)  Not 
disclosed 

- - Lequesn
e 

- - Yes Yes - - - - Yes Knee osteoarthritis: ** 
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(Boer et al. 
2017a) (525) 

Trimalleolar (19)  
Unimalleolar (100) 

trauma or 
7 mo post 
trauma 

Dutch 
(Veltman et al. 
2017) (526) 

X-ray diagnosed ankle 
arthritis, Van Dijk score 
grade: 
I (17) 
IIa (75) 
IIb (60)  
III (45)  

Not 
disclosed 

- - - - Yes - - - - - - Agg Ankle osteoarthritis: * 

Dutch 
(Boer et al. 
2017b) (527) 

Calcaneal fracture (82) 
Chopart luxation (1) 
Talar fracture (36) 
 

3-5 mo 
post 
trauma + 
5-6 
months 
follow up  

- - FFI 
SF-36 

- - Yes Yes - - - Yes Yes Calcaneal fracture: ** 
Talus fracture: ** 

English 
(SooHoo et al. 
2003) (528) 

Ankle-Hindfoot complain (48) Not 
disclosed 

- - SF-36 - - - - - - - - Agg Ankle-Hindfoot complain: * 

English 
(Brodsky et al. 
2005) (529) 

Broström-Gould surgery 
procedure (79) 

64 mo 
postop 

- - SF-36 - - - Yes - - - - Agg Broström-Gould surgery 
procedure: ** 

English 
(Ibrahim et al. 
2007) (530) 

First set of patients (45):  
1st Metatarsal osteotomy 
(16) 
1st Metatarsophalangeal 
fusion/Joint replacement (9) 
Ankle/Hindfoot/Midfoot 
fusion (3) 
Ganglion/Neuroma excision 
(4) 
Lesser toes fusion/Tendon 
lengthening (8) 
Other (7)  
Tendon decompression (2) 
Total ankle replacement (3) 
Second set of patients (43):  
Ankle osteoarthritis (3)  
Claw/Hammertoes (7) 
Exostosis (3)  
Hallux rigidus (6)  
Hallux valgus (12)  
Midfoot osteoarthritis (5)  
Neuroma (3) 
Plantar fasciitis (4)  

Preop + 3 
mo postop 

- - FFI - - Yes - - - - Agg - No relevant conditions: * 

English 
(Pena et al. 
2007) (531) 

End stage ankle arthritis 
(154) 

Preop + 6, 
12 and 24 
mo postop 

- - MFA - - - - - - - Agg Agg End stage ankle osteoarthritis: ** 

English 
(Goldstein et 
al. 2010) (518) 

Traumatic injury to the foot 
or ankle (51) 
 

15 mo post 
injury or 
postop 

- - AAOS  
FAAM 
FFI 

- Yes - - - - - - - Traumatic foot or ankle injury: * 



 

SF-12 
SMFA 

English 
(Madeley et al. 
2012) (532) 

End stage ankle arthritis 
(117) 

Preop + 6 
and 12 mo 
postop 

- - SF-36 - - - - - - - Yes - End stage ankle osteoarthritis: ** 

English 
(Pinsker et al. 
2015) (533) 

End-stage ankle arthritis:  
Arthrodesis (15) 
Arthroplasty (85)  
 

Preop or 6 
mo postop 

- - AOS 
FFI 
LEFS 
NRS 
SMFA 
WOMAC 

- - Yes Yes - - - - Yes End stage ankle osteoarthritis: ** 

German 
(Kostuj et al. 
2014) (534) 

Idiopathic or posttraumatic 
ankle arthritis (46)  

Not 
disclosed 

Yes 
(45) 

- FFI - Yes - - - - - - - Idiopathic osteoarthritis: * 
Post-traumatic osteoarthritis: * 

German 
(Kostuj et al. 
2018) (535) 

Chondromatosis (2) 
Haemophilic OA (3) 
Osteochondral lesion (5) 
Posttraumatic OA (10) 

Not 
disclosed 

- - AOFAS-
AHS 

EFA - - - - - - - - No relevant conditions: * 

Italian 
(Ceccarelli et 
al. 2014) (536) 

Achilles tendon rupture (17) 24-64 mo 
postop 

- - SF-36 - - - - - - - - - No relevant conditions: * 

Italian 
(Leigheb et al. 
2016) (537) 

Ankle fractures:  
Bimalleolar, closed (15) 
Bimalleolar, open (2) 
Calcaneus, closed (2) 
Lateral malleolus, closed (12) 
Medial malleolus, closed (4) 
Trimalleolar, closed (14) 
Trimalleolar, open (1) 

Postop - - SF-36 
VAS 

- - Yes - - - - - - Ankle fracture: ** 

Persian 
(Sayyed-
Hossainian et 
al. 2018) (538) 

Ankle fracture (6) 
Calcaneus fracture (8) 
Others (12) 
Unknown (27) 

Not 
disclosed 

- - SF-36 - - Yes Yes - - - - Agg Unknown foot/ankle condition: **  

Persian 
(Vosoughi et al. 
2018) (539) 

Cartilage injuries (31) 
Deformities (10) 
Ligament injuries (17) 
Old trauma (9) 
Plantar fasciitis (12) 
Tendon injuries (21) 

Not 
disclosed 

- - SF-36 - - Yes Yes - - - - Agg Cartilage injuries: ** 
Tendon injuries: ** 

Turkish 
(Akbaba et al. 
2016) (540) 

Ankle injury (20) 
Calcaneal spur (16) 
Diabetic foot (2) 
Fracture (8) 
Surgery for ankle fracture (7) 
Talus cartilage lesion (19) 

Not 
disclosed 

- - FAAM 
SF-12 

- Yes Yes - - - - - Agg Ankle injury: ** 

 

AOS 
Ankle Osteoarthritis Scale 







 

Brazilian-
Portuguese 
(Moreira et al. 
2016) (558) 

Achilles tendon rupture (2) 
Chronic ankle instability (3) 
Distal fracture of ankle/foot 
complex (38) 
Foot/ankle minor trauma (2)  
Lateral ankle sprain (15) 
Medial sprain (2) 
Muscle strain (2) 
Others (7) 
Plantar fasciitis (8) 
P.S of congenital or 
degenerative disorders (3) 
Talus anterior-impact 
syndrome (3) 
Tendinophaties (3) 
Unspecific ankle/foot pain (3) 

Not 
disclosed 

- Rasch SF-36 
subscale 

- - Yes Yes - - - - Yes Fracture of the ankle/foot: **** 

Chinese 
(González-
Sancéz et al. 
2016) (559) 

Fasciitis plantar (23) 
Fracture (34) 
Lateral ankle sprain (172) 
Metatarsalgia (50) 
Others (15) 

Not 
disclosed 

- - EQ-5D 
FFI 
SF-12 

EFA - Yes Yes - - - - - Fracture: ** 
Lateral ankle sprain: ** 
Metatarsalgia: ** 
Plantar fasciitis: ** 

Dutch 
(Weel et al. 
2016) (560) 

Hallux valgus (17) 
Impingement (63) 
Instability (14)  
Miscellaneous (52) 
Osteoarthritis (53) 
Osteochondral defect (67) 
Other (25) 
Sinus tarsi (12) 
Stress fracture (4) 
Tendinopathy (39) 
Trauma (23) 

Not 
disclosed 

- - FAOS 
SF-36 

- - Yes Yes - - - - Yes Impingement: ** 
Osteoarthritis: ** 
Osteochondral defect: ** 
Tendinopathy: ** 
Trauma: ** 

English 
(Martin et al. 
2005) (561) 

Ankle joint pathologies 
Forefoot pathologies 
Fractures 
Heel pathologies 
Non-specific leg pain 
Other 
Sprain/strain  

Not 
disclosed 

- G-IRT SF-36 Yes - Yes Yes - - Yes Yes - Ankle joint pathologies: ***** 
Forefoot pathologies: ***** 
Fractures: ***** 
Heel pathologies: ***** 
Non-specific leg pain: ***** 
Sprain/strain: *****  

English 
(Carcia et al. 
2008) (562) 

Chronic ankle instability (15) Non-
treated 

Yes 
(15) 

- - - - - - Yes - - - - No relevant conditions: * 

English 
(Martin et al. 
2009) (563) 

83 diabetics with one or more 
of the following: 
Ankle fracture (10) 
Ankle sprain/strain (8)  
Charcot neuropathy (43) Foot 
ulcer (22) 
Fracture below ankle (5) 
Peripheral neuropathy (62) 

Not 
disclosed 

- - SF-36 - - - - - - - - - Charcot neuropathy: *  
Foot ulcer: * 
Peripheral neuropathy: * 











 

Brazilian-
Portuguese 
(Yi et al. 2015) 
(588) 

Plantar fasciitis and 
metatarsalgia (40) 

Not 
disclosed 

- - - - - - - - - - - - Metatarsalgia: * 
Plantar fasciitis: * 

Brazilian-
Portuguese 
(Martinez et al. 
2016) (589) 

Lateral sprain of the ankle >6 
mo post trauma (15) 
Metatarsalgia (7) 
Plantar fasciitis (28) 

Not 
disclosed 

- - FAOS 
SF-36 

- - Yes Yes - - - - - Plantar fasciitis: ** 

Brazilian-
Portuguese 
(Yi et al. 2017) 
(590) 

Metatarsalgia 
Plantar fasciitis 
(35 in total)  

Not 
disclosed 

- - - - - - - - - - - - No relevant conditions: * 

Chinese 
(Gonzáles-
Sanchéz et al. 
2017) (591) 

Lateral ankle sprain (224) 
Metatarsalgia (56) 
Others (14) 
Plantar fasciitis (12) 

Not 
disclosed 

- - EQ-5D 
FFI 
SF-12 

EFA - Yes Yes - - - - - Lateral ankle sprain: ** 
Metatarsalgia: ** 

English 
(Budiman-Mak 
et al. 1991) 
(592) 

Reumatoid Arthritis (RA) of 
the foot, definite or classical 
active with stage I-II 
radiological changes (87) 

Unknown 
+ 6 wk and 
6 follow-
up 

- - - EFA - Yes Yes - - - Yes - Rheumatoid arthritis: *****  

English 
(Agel et al. 
2005) (593) 

Forefoot complaints (20), 
Ankle-hindfoot complaints 
(17), deformity (11), 
unknown (4) 

Not 
disclosed 

- - - - - Yes - - - - - Yes Forefoot complaints: ** 

English 
(SooHoo et al. 
2006) (594)  

Chronic hindfoot pain (48): 
Ankle instability (4)  
Achilles tendinitis (4) 
Deformity (3) 
Degenerative arthritis (21) 
Flatfoot deformity with 
posterior tibial tendinitis (7)  
Fracture (2) 
Ganglion cyst (2) 
Plantar fascitis (3) 
Chronic forefoot pain (21): 
Hallux rigidus (6) 
Hallux valgus (4) 
Hammertoe deformity or 
metatarsalgia (11) 

Not 
disclosed 

- - SF-36 - - - - - - - - - Degenerative arthritis: * 

English 
(Goldstein et 
al. 2010) (518) 

Traumatic injury to the  
Ankle (19) 
Forefoot (6) 
Hindfoot (15) 
Midfoot (8) 
Tibial plafond (4) 
 

15 mo post 
injury or 
postop 

- - AAOS 
AOFAS-
AHS  
FAAM 
FFI 
SF-12 
SMFA 

- Yes - - - - - - - Traumatic foot or ankle injury: * 

English 
(Hung et al. 
2014) (571) 

Ankle arthritis  
Ankle instability 
Flatfoot deformity 
Hallux rigidus 

Preop + 6 
mo postop 

- Rasch FAAM 
PROMIS 
PF 

- - - - - - - Agg - Mixed surgical procedures of the 
ankle or foot: **** 
 



 

Hallux valgus 
Hammertoe 
(311 in total) 

English 
(Pinsker et al. 
2015) (533) 

End-stage ankle arthritis:  
Arthrodesis (15) 
Arthroplasty (85)  

Not 
disclosed 

- - AOS 
AOFAS 
LEFS 
NRS 
SMFA 
WOMAC 

- - Yes Yes - - - - Yes End-stage ankle arthritis: ** 

French 
(Pourtier -
Piotte et al. 
2015) (595) 

Reumatoid arthritis of the 
foot (53) 

Not 
disclosed 

- - HAQ 
MACTAR 
VAS 

EFA - Yes Yes - - - Yes Yes Rheumatoid arthritis: ** 

German 
(Kostuj et al. 
2018) (535) 

Chondromatosis (2) 
Haemophilic OA (3) 
Osteochondral lesion (5) 
Posttraumatic osteoarthritis 
(10) 

Not 
disclosed 

- - AOFAS-
AHS 

EFA - - - - - - - - No relevant conditions: * 

Italian 
(Vetrano et al. 
2014) (596) 

Plantar fasciitis VAS >4 (50) Not 
disclosed 

- - - - - Yes Yes - - - - Yes Plantar fasciitis: ** 

Persian 
(Mousavian et 
al. 2019) (597) 

Ankle sprain 
Brachymetatarsia 
Calcaneal Cyst 
Charcot Foot 
Deformity 
Freiburg Deformity 
Haglund Deformity 
Hallux Rigidus 
Hallux Valgus 
Metatarsal Giant Tumor 
Plantar Fasciitis 
Polydactyly 
Sinus Tarsi 
Talar 
Talar OCD 
(113 in total) 

Not 
disclosed 

- - MOX-FQ - - Yes Yes - - - - Yes Mixed foot and ankle conditions: 
** 

Spanish 
(Pod et al. 
2013) (598) 

Foot surgery (1) 
Hyperkeratosis (17) 
Nail pathology (6) 
Osteoarthritis (3) 
Others (13) 
Plantar fascitis (3) 

Not 
disclosed 

Yes 
(37) 

CFA EQ-5D 
FHSQ 
SF-12 
VAS 

EFA - - Yes Yes - - - - No relevant conditions: * 

Thai 
(Srimakarat et 
al. 2018) (599) 

Achilles tendinitis (3) 
Ankle sprain (27) 
Hallux valgus (16) 
Metatarsalgia (5) 
Pes planus (6) 
Plantar fasciitis (40) 

Not 
disclosed 

- - FFI 
SF-36 
VAS 

- - Yes Yes - - - - Yes Ankle sprain: ** 
Plantar fasciitis: ** 

FFI modified PROMs 









 

Achilles tendinosis 
(59 in total)  

1 wk 
postop 

Achilles tendinosis: * 
 

French 
(Kaux et al. 
2016c) (619) 

Achilles tendinopathy (31) Not 
disclosed 

Yes 
(85) 

- SF-36 - - Yes Yes Yes - - - Agg Achilles tendinopathy: ** 

German 
(Lohrer, 
Nauck, 2009) 
(620) 

Achilles tendinopathy (30) Preop or 
cons treat 

Yes 
(79) 

- PCTGS - - Yes Yes Yes - - - - Achilles tendinopathy: ** 

Italian 
(Maffulli et al. 
2008b) (621) 

Achilles tendinopathy (50) >12 wks 
pain  

- - - - - Yes - - - - -  Achilles tendinopathy: * 

Spanish 
(Hernández-
Sanchez et al. 
2017) (622) 

Achilles tendinopathy in 
athletes (70) 

Pre PT + 6 
mo post PT 

Yes 
(140
) 

CFA SF-36 - - Yes Yes Yes - - Agg Yes Achilles tendinopathy: **** 

Swedish 
(Silbernagel et 
al. 2005) (623) 

Achilles tendinopathy (51) Not 
disclosed 

Yes 
(15) 

- PCTGS EFA - Yes Yes Yes - - - - Achilles tendinopathy: ** 

Turkish 
(Dogramaci et 
al. 2009) (624) 

Achilles tendinopathy (55) Non-
treated 

Yes 
(55) 

- WHOQo
L-BREF 
SCTGS 

- - Yes Yes Yes - - - - Achilles tendinopathy: ** 
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List of abbreviations 

 

General terms 
Agg 
BFM 
CFA 
DIF 
EFA 
G-IRT 
GPCM 
IRT 
MCID 
R.A. 

Aggregated; the psychometric property was calculated on aggregated domain scores 
Bi-factor model 
Confirmatory factor analysis 
Differential item functioning 
Exploratory factor analysis 
Graded item response theory 
Generalized partial credit model (item response theory model) 
Item response theory 
Minimal clinically important difference 
Regression analysis 

 
PROM abbreviations 
15D 
AIMS1/2 
ACL-RSI 
ADL 
AES 
AKPS 
AOFAS-AHS 
AOFAS-HMI 
AOS 
AAOS-FAOQ 
AAOS-LLCS 
ASES 
ASES-e 
ATRS 
AUSCAN 
BI 
BAI 
BBS 
BPSW 
Bush 
CAT 
CHAQ 
Cincinatti 
CIS 
CMS 
CNFDS 
CSOQ 

15-dimensional health related quality of life scale 
The Arthritis Impact Measurement Scales 1st/2 nd version 
The Anterior Cruciate Ligament Return to Sport After Injury 
Activities of Daily Living Score 
Ankle evaluation-grading system 
Anterior Knee Pain Scale/Kujala 
American Orthopaedic Foot & Ankle Society Hindfoot Score 
AOFAS Hallux-MTP-IP-scale 
Ankle Osteoarthritis Scale 
American Academy of Orthopaedic Surgeons Foot and Ankle Outcomes Questionnaire 
American Academy of Orthopaedic Surgeons - Lower Limb Core Scale 
American Shoulder and Elbow Surgeons for shoulder patients 
American Shoulder and Elbow Surgeons for elbow patients 
The Achilles Tendon Total Rupture Score  
The Australian/Canadian Osteoarthritis Hand Index 
Barthel Index 
Beck Anxiety Inventory 
Berg Balance Scale 
Bradburn Scale of Psychologic Wellbeing/Affect Balance Scale  
Bush's index of wellbeing 
Catastrophizing Subscale 
Child Health Assessment Questionnaire 
Cincinatti Knee Rating Scale 
Checklist Individual Strength 
Constant-Murley Score 
Copenhagen Neck Functional Disability Scale 
Cervical Spine Outcomes Questionnaire 



 

CSQ 
CTSI 
CPG 
DASH 
DRI 
EQ-5D 
FAAM 
FADI 
FAOS 
FASH 
FFI 
FHSQ 
FIQ 
FJS 
FLEX-SF 
FSI 
Fulkerson 
GCPS 
Global/GRS 
GMH 
GPH 
GROC 
HADS 
HAGOS 
HaOS 
HAQ-DI 
HHS 
HKQ 
HOS 
HOOS 
HRQoL 
HSAS 
HSS 
HSS-P 
ICOAP 
ICS 
iHOT-12 
iHOT-33 
IKDC 
JHEQ 
JOACMEQ 
Larsen 
Lequesne 
LEFS 
LLFI 

Coping Strategies Questionnaire 
Carpal Tunnel Syndrome Instrument 
Chronic Pain Grade  
Disabilities of the Arm, Shoulder and Hand questionnaire 
Disability Rating Index 
European Quality of Life 5 Domains 
Foot and Ankle Ability Measure 
Foot and Ankle Disability Index 
Foot & Ankle Outcome Score 
Functional Assessment Scale for Acute Hamstring Injuries  
Foot Functional Index 
Foot Health Status Questionnaire 
Functional Index Questionnaire 
The Forgotton Joint Score 
Flexilevel Scale of Shoulder Function Short Form 
Functional Status Index 
Fulkerson scale (modified Lysholm) 
Graded Chronic Pain Scale 
Global rating scale 
Global Mental Health 
Global Physical Health 
Global Rating of Change 
Hospital Anxiety and Depression Scale  
Copenhagen Hip And Groin Outcome Score 
Hamstring Outcome Score 
Health Assessment Questionnaire Disability Index 
Harris Hip Score 
Hip and Knee Questionnaire 
Hip Outcome Score 
Hip Disability and Osteoarthritis Outcome Score 
Health Related Quality of Life Scale 
Hip Sports Activity Scale 
Hospital for Special Surgery Knee Scoring System 
Hospital for Special Surgery - Patella 
The Intermittent and Constant Osteoarthritis Pain questionniare 
Iowa Calcaneal Score 
International Hip Outcome Tool 12 items 
International Hip Outcome Tool 33 items 
International Knee Documentation Committee Subjective Knee Form 
Japanese Orthopaedic Association Hip Disease Evaluation Questionnaire 
Japanese Orthopaedic Association Cervical Myelopathy Evaluation Questionnaire 
Larsen scale for knee ligament surgery 
Lequesne et al. index of severity for osteoarthritis of the knee 
Lower Extremity Functional Scale 
Lower Limb Functional Index 





 

PEDI-IKDC 
Penn 
PF-CAT 
PHQ-2 
PHQ-9 
POMS 
PPI 
PROMIS A 
PROMIS D 
PROMIS M 
PROMIS PF 
PROMIS PI 
PRTEE 
PRWE 
PRWHE 
PSEQ-2 
PSS 
QDASH 
RaMS 
RAND 
RAQOL 
RMDQ 
Rowe 
SAFAS 
SANE 
SCTGS 
SDQ 
SDS 
SES 
SHAQ 
ShHi 
SF-4a/b  
SF-6a/b  
SF-8a/b  
SF-10a/b  
SF-20a/b  
SF-12 
SF-20 
SF-36 
SF-36 PF 10 
SIP 
SMFA 
SPADI 
SST 
SSS 

Pediatric International Knee Documentation Committee Subjective Knee Form 
Penn Shoulder Score 
Physical Function Computerized Adaptive Test 
The 2-item Patient Health Questionnaire 
The 9-item Patient Health Questionnaire for depression 
Profile of Mood States  
Present Pain Index 
Patient-Reported Outcomes Measurement Information System Anxiety 
Patient-Reported Outcomes Measurement Information System Depression 
Patient-Reported Outcomes Measurement Information System Mobility 
Patient-Reported Outcomes Measurement Information System Physical Function  
Patient-Reported Outcomes Measurement Information System Pain Interference 
Patient-Rated Tennis Elbow Evaluation score 
Patient-Rated Wrist Evaluation 
Patient-Rated Wrist Hand Evaluation 
The 2-item Pain Self-Efficacy Questionnaire 
Patellofemoral Pain Syndrome Severity scale 
Quick-Disabilities of the Arm, Shoulder and Hand questionnaire 
Roles and Maudsley score 
Rand health insurance study item battery 
Rheumatoid Arthritis Quality of Life 
Roland Morris Disability Questionnaire 
The Rowe Score for Instability 
Sports Athlete Foot and Ankle Score 
Single Assessment Numeric Evaluation 
Stanish and Curwin tendon grading system 
Shoulder Disability Questionnaire 
Self-rating Depression Scale 
Self-Efficacy Scale 
Stanford Health Assessment Questionnaire 
Shoulder Hindrance Scale 
PROMIS Physical Functions Short Form 4 items a/b 
PROMIS Physical Functions Short Form 6 items a/b 
PROMIS Physical Functions Short Form 8 items a/b 
PROMIS Physical Functions Short Form 10 items a/b 
PROMIS Physical Functions Short Form 20 items a/b 
The 12-item Short Form Health Surver 
The 20-item Short Form Health Survey 
The 36-item Short Form Health Survey 
The 36-item Short Form Health Survey 10-item Physical Function subscale 
Sickness Impact Profile 
Short Musculoskeletal Function Assessment 
Shoulder Pain and Disabilty Index 
Simple Shoulder Test 
Symptom Severity Scale 





Appendix III  
 

Tables of aggregated quality assessments 

Abbreviations for appendices I-III are listed in the end section of this document 
 
 

Table 1. Conclusive assessments of neck PROMs 
NDI 
Neck Disability 
Index 

Published: 1991, Journal of Manipulative & Physiological Therapists 
Country: Canada, English 
Intended condition: Activities of daily living in patients with neck pain 
Development rating: ***  

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

Arabic  
(Shaheen et al. 2013) 
(1) 

NDI has a 2-factor structure, and is reliable, valid and responsive Neck pain: ** Neck pain: **  

Brazilian-Portuguese  
(Cook et al. 2006) (2)  

A reliable and valid Portuguese version of the NDI and Neck Pain and Disability 
Scale was developed. 

Arthrosis: ** 
Contusions: ** 

Arthrosis: ** 
Contusions: ** 

 

Chinese  
(Wu et al. 2010) (3) 

NDI is a valid and reliable instrument to measure functional status. Neck pain: ** Neck pain: **  

Chinese  
(Chien et al. 2015) 
(4)  

NDI demonstrated weak to moderate responsiveness. JOAQ-MEQ may be more 
appropriate to determine treatment efficacy in cervical spondylotic myelopathy 

Cervical spondylotic myelopathy: ** Cervical spondylotic myelopathy: **  

Chinese NDI in 
summation, 
aggregated 
assessment: 

Cervical spondylotic myelopathy: ** 
Neck pain: ** 

Danish  
(Lauridsen et al. 
2017) (5) 

A Danish NDI-8 was developed, since CFA showed unidimensionality with only 8 
items. Furthermore, responsiveness was poor and significant floor effect was found 
in primary sector patients. 

Neck pain: ***** Neck pain: ***  

Dutch  
(Jorritsma et al. 
2010) (6) 

The reliability of the NDI is acceptable regarding Dutch patients with chronic neck 
pain. 

Neck pain: ** Neck pain: **  

Dutch  
(Jorritsma et al. 
2012) (7) 

NDI is a valid questionnaire to measure disability in chronic neck pain patients. Neck pain: ** Neck pain: **  

Dutch  
(Ailliet et al. 2013) 
(8)  

It is unclear what the NDI aims to measure. The content validity is poor. 
Unidimensionality was not confirmed. DIF was shown. We advocate the 
development of a new neck-specific instrument. 

Neck pain: **** Neck pain: *** Low 



Dutch NDI in 
summation, 
aggregated 
assessment: 

Neck pain: *** 

English  
(Hoving et al. 2003) 
(9)  

NDI did not fully reflect the full spectrum of disabilities judged important by 
patients. In particular, issues concerning emotional and social functioning were not 
addressed and seem to be important in assessing disability and QoL. 

Whiplash: ** Whiplash: **  

English  
(McCarthy et al. 
2007) (10) 

NDI has good reliability and validity and it stands up well to the SF-36. Neck pain: ** Neck pain: **  

English  
(Gay et al. 2007) (11) 

NDI is more sensitive to change than VAS. NDI showed good responsiveness and 
internal validity.  

Neck pain: ** Neck pain: **  

English  
(Velde et al. 2009) 
(12) 

Lack of fit to Rasch model. Five items had disordered response thresholds. 
Unidimensionality was achieved by removing 2 items, resulting in NDI-8, which 
fitted the Rasch model. 

Neck pain: **** Neck pain: *** Low 

English  
(En et al. 2009) (13) 

The NDI and NPAD both identified the problems considered important by the 
patients. NPAD included all problems ranked as most important 

Neck pain: * Neck pain: *  

English (Nigeria) 
(Odole et al. 2011) 
(14)  

NDI is valid in terms of content, and a reliable instrument for the assessment of 
neck pain. 

Neck pain: * Neck pain: *  

English  
(Gabel et al. 2016) 
(15) 

The NDI remains a valid PRO in WAD populations that provides acceptable 
measurement of neck status that is appropriate for basic functional assessment 
across genders. NDI showed acceptable unidimensional properties. 

Non-whiplash associated neck 
disorders: **** 
Whiplash associated neck disorders: 
****  

Non-whiplash associated neck 
disorders: *** 
Whiplash associated neck disorders: 
*** 

 

English  
(Croft et al. 2016) 
(16) 

The NDI was unidimensional, demonstrating high internal consistency and 
supporting the original validation study of Vernon and Mior 

Whiplash: **** Whiplash: ***  

English  
(Gupte et al. 2019) 
(17) 

Administration of the NDI over phone and email is valid with strong test-retest 
reliability. It can reduce nonresponse rates. 

Cervical radiculopathy: ** 
Myelopathy: ** 

Cervical radiculopathy: ** 
Myelopathy: ** 

 

English NDI in 
summation, 
aggregated 
assessment: 

Neck pain: *** 
Whiplash or non-whiplash associated neck disorders: *** 
Cervical radiculopathy: ** 
Myelopathy: ** 

Finnish  
(Salo et al. 2010) (18) 

The Finnish NDI is a reliable and valid instrument for assessing disability.  Neck pain: ** Neck pain: **  

French  
(Wlodyka-Demaille et 
al. 2002) (19) 

NDI is a reliable and valid instrument for the assessment of pain and disability in 
neck disorders. Results should be confirmed by sensitivity to change analysis. 

Neck pain: ** Neck pain: **  

German  
(Swanenburg et al. 
2014a) (20)  

NDI psychometric properties are comparable with the original version. Factor 
analysis shows a two-factor structure. 

Neck pain: ** Neck pain: **  

German  
(Cramer et al. 2014) 
(21)  

The NDI has a comparable factor structure to the original version, acceptable 
psychometric properties, and is sensitive to change after physical activity.  

Neck pain: ** Neck pain: **  



German NDI in 
summation 
aggregated 
assessment: 

Neck pain: ** 

Greek  
(Trouli et al. 2008) 
(22)  

The NDI measures disability  in a reliable, valid and responsive manner. It is 
considered a useful tool for research and clinical settings. 

Neck pain: ** Neck pain: **  

Hebrew  
(Shashua et al. 2016) 
(23)  

NDI is a valid and reliable instrument to measure functional limitations and 
disability in Hebrew patients with neck pain.  

Neck pain: ** Neck pain: **  

Iranian  
(Mousavi et al. 2007) 
(24)  

NDI is a valid and reliable instrument in patients with neck pain Neck pain: ** Neck pain: **  

Italian  
(Monticone et al. 
2012a) (25)  

The NDI proved to have a good factorial structure and psychometric properties 
that replicated the results of other versions. 

Neck pain: ** Neck pain: **  

Japanese  
(Nakamaru et al. 
2012) (26) 

NDI-J is a valid, reliable and responsive tool that can be used to assess neck pain. Neck pain: ** Neck pain: **  

Japanese  
(Takeshita et al. 
2012) (27) 

NDI shows good validity, reliability and responsiveness. A modified Japanese 
version is more strongly correlated with numbness. 

Myelopathy: ** 
Neck pain: ** 
Radiculopathy: ** 

Myelopathy: ** 
Neck pain: ** 
Radiculopathy: ** 

 

Japanese NDI in 
summation, 
aggregated 
assessment: 

Myelopathy: ** 
Neck pain: ** 
Radiculopathy: ** 

Korean  
(Song et al. 2010) 
(28)  

Korean version of NDI is a reliable and valid outcome measure. Degenerative cervical disease with 
radiculopathy: ** 
Myelopathy: ** 

Degenerative cervical disease with 
radiculopathy: ** 
Myelopathy: ** 

 

Marathi 
(Joseph et al. 2015) 
(29)  

NDI is easy to comprehend, and a valid and reliable instrument. Neck pain: ** Neck pain: **  

Polish  
(Misterska et al. 
2011) (30) 

The NDI-PL have excellent internal consistency, test-retest reliability and good 
concurrent validity. No ceiling or floor effects were detected. 

Neck pain: ** Neck pain: **  

Polish  
(Guzy et al. 2013) 
(31)  

Validity and reliabili ty seem to be satisfactory. It is a promising instrument in 
research and therapy concerning patients with neck pain. 

Neck pain: **** Neck pain: ***  

Polish NDI in 
summation, 
aggregated 
assessment: 

Neck pain: *** 

Portuguese  
(Cruz et al. 2015) 
(32)  

The NDI demonstrated excellent reliability and good construct validity and may be 
useful for assessing functional status of patients with chronic neck pain. 

Neck pain: ** Neck pain: **  



Russian  
(Bakhtadze et al. 
2015) (33) 

The Russian NDI is a valid, reliable instrument that can be used both in clinical 
practice and in scientific investigations. 

Neck pain: ** Neck pain: **  

Serbian  
(Jovicic et al. 2018) 
(34) 

NDI is a valid questionnaire to measure disability in patients with cervical 
radiculopathy. 

Cervical radiculopathy: ** Cervical radiculopathy: **  

Spanish  
(Ortega et al. 2010) 
(35)  

The Spanish NDI is valid, reliable and sensitive to change. Neck pain: ** Neck pain: **  

Spanish  
(Gabel et al. 2016) 
(15)  

The NDI remains a valid PRO in WAD populations that provides acceptable 
measurement of neck status that is appropriate for basic functional assessment 
across genders. NDI showed acceptable unidimensional properties. 

Non-whiplash associated neck 
disorders: ****  
Whiplash associated neck disorders: 
****  

Non-whiplash associated neck 
disorders: *** 
Whiplash associated neck disorders: 
*** 

 

Spanish NDI in 
summation, 
aggregated 
assessment: 

Non-whiplash associated neck disorders: *** 
Whiplash associated neck disorders: *** 
Neck pain: ** 

Taiwanese  
(Lue et al. 2018) (36) 

The NDI is a reliable and valid disease-specific measure for assessment of pain and 
functional status in patients with neck pain 

Neck pain: **** Neck pain: ***  

Thai  
(Uthaikhup et al. 
2011) (37) 

The NDI seems to be a reliable instrument in patients with neck pain. Further 
research is still needed to determine responsiveness and validity. 

Neck pain: ** Neck pain: **  

Turkish  
(Aslan et al. 2009) 
(38)  

The NDI was found to be a valid and reliable method of measurement for 
evaluating disability and is easy to comprehend by the patients. 

Cervical disc herniation: ** 
Cervical osteoarthritis: ** 

Cervical disc herniation: ** 
Cervical osteoarthritis: ** 

 

Turkish  
(Kesiktas et al. 2012) 
(39)  

The modified NDI-Turkish version is a reliable and valid test, and is suitable for 
daily practice. 

Neck pain: ** Neck pain: **  

Urdu  
(Farooq et al. 2017) 
(40) 

NDI is a reliable, valid and responsive questionnaire to measure disability in Urdu-
speaking patients with CMNP. 

Chronic, mechanical neck pain: *** Chronic, mechanical neck pain: ***  

1. Shaheen AA, Omar MT, Vernon H. Cross-cultural adaptation, reliability, and validity of the Arabic version of neck disability index in patients with neck pain. Spine (Phila Pa 1976). 2013;38(10):E609-15. 
2. Cook C, Richardson JK, Braga L, Menezes A, Soler X, Kume P, et al. Cross-cultural adaptation and validation of the Brazilian Portuguese version of the Neck Disability Index and Neck Pain and Disability Scale. 
Spine (Phila Pa 1976). 2006;31(14):1621-7. 
3. Wu S, Ma C, Mai M, Li G. Translation and validation study of Chinese versions of the neck disability index and the neck pain and disability scale. Spine (Phila Pa 1976). 2010;35(16):1575-9. 
4. Chien A, Lai DM, Cheng CH, Wang SF, Hsu WL, Wang JL. Responsiveness of the Chinese versions of the Japanese Orthopaedic Association Cervical Myelopathy Evaluation Questionnaire and Neck Disability 
Index in postoperative patients with cervical spondylotic myelopathy. Spine (Phila Pa 1976). 2015;40(17):1315-21. 
5. Lauridsen HH, O'Neill L, Kongsted A, Hartvigsen J. The Danish Neck Disability Index: New Insights into Factor Structure, Generalizability, and Responsiveness. Pain Pract. 2017;17(4):480-93. 
6. Jorritsma W, de Vries GE, Geertzen JH, Dijkstra PU, Reneman MF. Neck Pain and Disability Scale and the Neck Disability Index: reproducibility of the Dutch Language Versions. Eur Spine J. 2010;19(10):1695-
701. 
7. Jorritsma W, de Vries GE, Dijkstra PU, Geertzen JH, Reneman MF. Neck Pain and Disability Scale and Neck Disability Index: validity of Dutch language versions. Eur Spine J. 2012;21(1):93-100. 
8. Ailliet L, Knol DL, Rubinstein SM, de Vet HC, van Tulder MW, Terwee CB. Definition of the construct to be measured is a prerequisite for the assessment of validity. The Neck Disability Index as an example. J 
Clin Epidemiol. 2013;66(7):775-82; quiz 82 e1-2. 
9. Hoving JL, O'Leary EF, Niere KR, Green S, Buchbinder R. Validity of the neck disability index, Northwick Park neck pain questionnaire, and problem elicitation technique for measuring disability associated 
with whiplash -associated disorders. Pain. 2003;102(3):273-81. 
10. McCarthy MJ, Grevitt MP, Silcocks P, Hobbs G. The reliability of the Vernon and Mior neck disability index, and its validity compared with the short form-36 health survey questionnaire. Eur Spine J. 
2007;16(12):2111-7. 



11. Gay RE, Madson TJ, Cieslak KR. Comparison of the Neck Disability Index and the Neck Bournemouth Questionnaire in a sample of patients with chronic uncomplicated neck pain. J Manipulative Physiol Ther. 
2007;30(4):259-62. 
12. van der Velde G, Beaton D, Hogg-Johnston S, Hurwitz E, Tennant A. Rasch analysis provides new insights into the measurement properties of the neck disability index. Arthritis Rheum. 2009;61(4):544-51. 
13. En MC, Clair DA, Edmondston SJ. Validity of the Neck Disability Index and Neck Pain and Disability Scale for measuring disability associated with chronic, non-traumatic neck pain. Man Ther. 
2009;14(4):433-8. 
14. Odole AC, Adegoke BO, Akomas NC. Validity and test re-test reliability of the neck disability index in the Nigerian clinical setting. Afr J Med Med Sci. 2011;40(2):135-8. 
15. Gabel CP, Cuesta-Vargas A, Barr S, Black SW, Osborne JW, Melloh M. Confirmatory factor analysis of the neck disability index, comparing patients with whiplash associated disorders to a control group with 
non-specific neck pain. Eur Spine J. 2016;25(7):2078-86. 
16. Croft AC, Milam B, Meylor J, Manning R. Confirmatory Factor Analysis and Multiple Linear Regression of the Neck Disability Index: Assessment If Subscales Are Equally Relevant in Whiplash and Nonspecific 
Neck Pain. J Chiropr Med. 2016;15(2):87-94. 
17. Gupte G, Peters CM, Buchowski JM, Zebala LP. Reliability of the Neck Disability Index and Japanese Orthopedic Association questionnaires in adult cervical radiculopathy and myelopathy patients when 
administered by telephone or via online format. Spine J. 2019;19(7):1154-61. 
18. Salo P, Ylinen J, Kautiainen H, Arkela-Kautiainen M, Hakkinen A. Reliability and validity of the finnish version of the neck disability index and the modified neck pain and disability scale. Spine (Phila Pa 
1976). 2010;35(5):552-6. 
19. Wlodyka-Demaille S, Poiraudeau S, Catanzariti JF, Rannou F, Fermanian J, Revel M. French translation and validation of 3 functional disability scales for neck pain. Arch Phys Med Rehabil. 2002;83(3):376-
82. 
20. Swanenburg J, Humphreys K, Langenfeld A, Brunner F, Wirth B. Validity and reliability of a German version of the Neck Disability Index (NDI-G). Man Ther. 2014;19(1):52-8. 
21  Cramer H, Lauche R, Langhorst J, Dobos GJ, Michalsen A. Validation of the German version of the Neck Disability Index (NDI). BMC Musculoskelet Disord. 2014;15:91. 
22. Trouli MN, Vernon HT, Kakavelakis KN, Antonopoulou MD, Paganas AN, Lionis CD. Translation of the Neck Disability Index and validation of the Greek version in a sample of neck pain patients. BMC 
Musculoskelet Disord. 2008;9:106. 
23. Shashua A, Geva Y, Levran I. Translation, Validation, and Crosscultural Adaptation of the Hebrew Version of the Neck Disability Index. Spine (Phila Pa 1976). 2016;41(12):1036-40. 
24. Mousavi SJ, Parnianpour M, Montazeri A, Mehdian H, Karimi A, Abedi M, et al. Translation and validation study of the Iranian versions of the Neck Disability Index and the Neck Pain and Disability Scale. 
Spine (Phila Pa 1976). 2007;32(26):E825-31. 
25. Monticone M, Ferrante S, Vernon H, Rocca B, Dal Farra F, Foti C. Development of the Italian Version of the Neck Disability Index: cross-cultural adaptation, factor analysis, reliability, validity, and sensitivity 
to change. Spine (Phila Pa 1976). 2012;37(17):E1038-44. 
26. Nakamaru K, Vernon H, Aizawa J, Koyama T, Nitta O. Crosscultural adaptation, reliability, and validity of the Japanese version of the neck disability index. Spine (Phila Pa 1976). 2012;37(21):E1343-7. 
27. Takeshita K, Hosono N, Kawaguchi Y, Hasegawa K, Isomura T, Oshima Y, et al. Validity, reliability and responsiveness of the Japanese version of the Neck Disability Index. J Orthop Sci. 2013;18(1):14-21. 
28. Song KJ, Choi BW, Choi BR, Seo GB. Cross-cultural adaptation and validation of the Korean version of the neck disability index. Spine (Phila Pa 1976). 2010;35(20):E1045-9. 
29. Joseph SD, Bellare B, Vernon H. Cultural adaptation, reliability, and validity of neck disability index in Indian rural population: a Marathi version study. Spine (Phila Pa 1976). 2015;40(2):E68-76. 
30. Misterska E, Jankowski R, Glowacki M. Cross-cultural adaptation of the Neck Disability Index and Copenhagen Neck Functional Disability Scale for patients with neck pain due to degenerative and 
discopathic disorders. Psychometric properties of the Polish versions. BMC Musculoskelet Disord. 2011;12:84. 
31. Guzy G, Vernon H, Polczyk R, Szpitalak M. Psychometric validation of the authorized Polish version of the Neck Disability Index. Disabil Rehabil. 2013;35(25):2132-7. 
32. Cruz EB, Fernandes R, Carnide F, Domingues L, Pereira M, Duarte S. Cross-cultural adaptation and validation of the neck disability index to European Portuguese language. Spine (Phila Pa 1976). 
2015;40(2):E77-82. 
33. Bakhtadze MA, Vernon H, Zakharova OB, Kuzminov KO, Bolotov DA. The Neck Disability Index-Russian Language Version (NDI-RU): A Study of Validity and Reliability. Spine (Phila Pa 1976). 
2015;40(14):1115-21. 
34. Jovicic MD, Konstantinovic LM, Grgurevic AD, Milovanovic ND, Trajkovic G, Jovicic VZ, et al. Validation of the Neck Disability Index in Serbian Patients With Cervical Radiculopathy. J Manipulative Physiol 
Ther. 2018;41(6):496-502. 
35. Andrade Ortega JA, Delgado Martinez AD, Almecija Ruiz R. Validation of the Spanish version of the Neck Disability Index. Spine (Phila Pa 1976). 2010;35(4):E114-8. 
36. Lue YJ, Chen CH, Chou SH, Lin CL, Cheng KI, Lu YM. Development and Validation of Taiwanese Version of the Neck Disability Index. Spine (Phila Pa 1976). 2018;43(11):E656-E63. 
37. Uthaikhup S, Paungmali A, Pirunsan U. Validation of Thai versions of the Neck Disability Index and Neck Pain and Disability Scale in patients with neck pain. Spine (Phila Pa 1976). 2011;36(21):E1415-21. 
38. Telci EA, Karaduman A, Yakut Y, Aras B, Simsek IE, Yagli N. The cultural adaptation, reliability, and validity of neck disability index in patients with neck pain: a Turkish version study. Spine (Phila Pa 1976). 
2009;34(16):1732-5. 
39. Kesiktas N, Ozcan E, Vernon H. Clinimetric properties of the Turkish translation of a modified neck disability index. BMC Musculoskelet Disord. 2012;13:25. 
40. Farooq MN, Mohseni-Bandpei MA, Gilani SA, Hafeez A. Urdu version of the neck disability index: a reliability and validity study. BMC Musculoskelet Disord. 2017;18(1):149. 

 
 
 
 
 
 



 
 

Table 2. Conclusive assessments of shoulder PROMs 
ASES 
American Shoulder 
and Elbow 
Surgeons for 
shoulder patients 

Published: 1994, Journal of Shoulder and Elbow Surgery 
Country:  USA, English 
Intended condition: All shoulder patients 
Development rating : ** 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

Arabic  
(Yahia et al. 2011) 
(41) 

ASES was found to possess high metrological qualities. Additional studies are 
needed to verify its applicability to other Arab populations 

Frozen shoulder syndrome: ** 
Rotator cuff rupture: ** 
Tenopathy: ** 

Frozen shoulder syndrome: ** 
Rotator cuff rupture: **  
Tenopathy: ** 

 

Brazilian-Portuguese  
(Knaut et al. 2010) 
(42) 

Translation only. Determination of the validity, reliability, and responsivity of the 
Portuguese version is ongoing 

No patients: * No patients: *  

Dutch 
(Felsch et al. 2019) 
(43) 

The Dutch ASES questionnaire is a valid and reliable tool for the evaluation of 
shoulder problems and is permissible for implementation into the Dutch health 
care system. 

Subacromial impingement: ** Subacromial impingement: **  

English  
(Michener et al. 
2002) (44) 

The results indicate that the ASES is a reliable, valid, and responsive 
outcome tool. 

Mixed shoulder conditions: ** Mixed shoulder conditions: **  

English  
(Kocher et al. 2005) 
(45) 

ASES demonstrates acceptable psychometric performance for outcomes 
assessment in patients with shoulder instability, rotator cuff disease and 
glenohumeral arthritis 

Glenohumeral arthritis: ** 
Rotator cuff disease: ** 
Shoulder instability: ** 

Glenohumeral arthritis: ** 
Rotator cuff disease: ** 
Shoulder instability: ** 

 

English  
(Cook et al. 2008) 
(46) 

M-ASES is an excellent tool for measuring of whole upper extremity dysfunction. Injury of the upper extremity: ****  Injury of the upper extremity: ***  

English  
(Sciascia et al. 2017) 
(47) 

All of the measures examined in this study may serve as adequate PRO assessment 
options for patients undergoing anatomic TSA 

Total shoulder arthroplasty due to 
glenohumeral arthritis: ** 

Total shoulder arthroplasty due to 
glenohumeral arthritis: **  

 

English ASES in 
summation, 
aggregated 
assessment: 

Injury of the upper extremity: ** 
Glenohumeral arthritis: ** 
Mixed shoulder conditions: ** 
Rotator cuff disease: ** 
Shoulder instability: ** 
Total shoulder arthroplasty due to glenohumeral arthritis: ** 

Finnish  
(Piitulainen et al. 
2014) (48) 

The Finnish version of the ASES proved to be a reliable and valid tool for assessing 
shoulder disabilities in patients with different shoulder diagnoses, including 
rotator cuff disease, instability, and osteoarthritis. 

Acromioclavicular OA: **  
Glenohumeral instability: ** 
Glenohumeral OA: ** 
Rotator cuff disease: ** 

Acromioclavicular OA: **  
Glenohumeral instability: ** 
Glenohumeral OA: ** 
Rotator cuff disease: ** 

 

Italian  
(Padua et al. 2010) 
(49) 

ASES has equivalent evaluation capacities to the English version. The basic features 
of any measuring tool, such as reproducibility, consistency and validity, satisfied 
the statistical criteria. 

Glenohumeral arthritis: ** 
Rotator cuff syndrome: ** 
 

Glenohumeral arthritis: ** 
Rotator cuff syndrome: ** 
 

 

Spanish  
(Vrotsou et al. 2016) 
(50) 

The Spanish ASES-p version is a valid and reliable HRQoL tool for shoulder 
evaluation. 

Mixed shoulder conditions: ***** Mixed shoulder conditions: **  







(Offenbächer et al. 
2002) (67) 
Greek  
(Themistocleous et 
al. 2006) (68) 

The DASH-GR questionnaire is a practical, reliable, and valid instrument for 
assessing disabilities and symptoms in Greek patients with a variety of unilateral 
upper limb disorders. 

Unilateral upper limb disorders: ** Unilateral upper limb disorders: **  

Igbo  
(Ibikunle et al. 2017) 
(69) 

Principal component analysis of the Igbo DASH revealed a two-factor structure, 
having fulfilled all necessary conditions. The Igbo version of the DASH 
questionnaire is a valid and reliable outcome measure for individuals with upper 
extremity musculoskeletal disabilities 

Other musculoskeletal upper 
extremity disorders: ** 
Traumatic musculoskeletal upper 
extremity disorder: **  

Other musculoskeletal upper 
extremity disorders: ** 
Traumatic musculoskeletal upper 
extremity disorder: **  

 

Italian  
(Franchignoni et al. 
2010) (70) 

Neither the unidimensionality nor the key domains were confirmed. The response 
categories should undergo further investigation. At least 2 items showed a clear 
misfit at RA. If confirmed, this finding would be problematic, particularly for the 
second item, because that item has also been inserted in QDASH. Further studies 
on both DASH and (QDASH) should consider a questionnaire revision. 

Biceps surgery: ****  
Biceps tendinitis: **** 
Rotator cuff surgery: ****  
Rotator cuff tendinitis: ****  
Subacromial impingement: ****  

Biiceps surgery: ** 
Biceps tendinitis: ** 
Rotator cuff surgery: ** 
Rotator cuff tendinitis: ** 
Subacromial impingement: ** 

Low 

Korean  
(Lee et al. 2008) (71) 

Despite the linguistic and cultural differences, the reliability and validity of the K-
DASH were just as good as for the original DASH after cross-cultural adaptation. 

Adhesive capsulitis: ** 
Myofascial pain syndrome: ** 
Subacromial impingement: ** 

Adhesive capsulitis: ** 
Myofascial pain syndrome: ** 
Subacromial impingement: ** 

 

Nepali  
(Sudarshan et al. 
2019) (72) 

The DASH is comprehensible, easy to administer via self-report or interview. It is 
found to be a reliable, valid, and responsive measure. 

Shoulder pain: ** Shoulder pain: **  

Norwegian  
(Haldorsen et al. 
2014) (73) 

We demonstrated excellent test-retest reliability, good internal consistency and 
established error values for the Norwegian language version of the DASH. This 
study provided evidence supporting the DASH as a valid measure of physical 
disability and symptoms in patients with shoulder impingement syndrome. 

Subacromial impingement: ** Subacromial impingement: **  

Persian  
(Mousavi et al. 2008) 
(74) 

The Persian DASH has reasonably good reliability, internal consistency and validity 
in patients with upper extremity disorders. It is easy to use and covers most 
important areas of functional status that are influenced by upper extremity pain 
and problems. 

Mixed upper extremity conditions: ** Mixed upper extremity conditions: 
** 

 

Portuguese  
(Cheng et al. 2009) 
(75) 

The DASH version adapted to Portuguese/Brazil proved to be a valid measure to 
document disability in the sample used for the present study 

Chronic strain injury: ** 
Upper limb fracture: ** 

Chronic strain injury: ** 
Upper limb fracture: ** 

 

Swedish  
(Atroshi et al. 2000) 
(76) 

Our findings show that the Swedish version of the DASH is a reliable and valid 
region-specific outcome measure. It should be a valuable tool in clinical research of 
upper-extremity musculoskeletal disorders and for clinicians managing patients 
with such disorders. 

Carpal tunnel syndrome: ** 
Shoulder disorder, unspecified: ** 
 

Carpal tunnel syndrome: ** 
Shoulder disorder, unspecified: ** 
 

 

Swedish  
(Gummesson et al. 
2003) (77) 

The DASH can detect and differentiate small and large changes in disability over 
time after surgery in patients with upper extremity musculoskeletal disorders 

Subacromial impingement: * Subacromial impingement: **  

Swedish DASH in 
summation, 
aggregated 
assessment: 

Shoulder disorder, unspecified: ** 
Carpal tunnel syndrome: ** 
Subacromial impingement: ** 

Tamil 
(Srikesavan et al. 
2019) (78) 

Translation only. Evaluation of reliability, validity and responsiveness in a large 
sample would inform the use of Tamil DASH in clinical and research settings 

Any upper extremity disorder: * Any upper extremity disorder: *  

Thai  
(Tongprasert et al. 
2014) (79) 

Despite the linguistic and cultural differences, the content validity and internal 
consistency of the DASH-TH were high. 

No relevant conditions: * No relevant conditions: *  



Turkish  
(Kitis et al. 2009) 
(80) 

Our data confirm that the Turkish version of the DASH retains the characteristics of 
the American original and is a reliable and valid instrument to measure functional 
disability in Turkish -speaking industrial workers.  

Work related musculoskeletal 
complains, unspecified: ** 

Work related musculoskeletal 
complains, unspecified: ** 

 

 

OISS 
Oxford Instability 
Shoulder Score 

Published: 1999, Journal of Bone & Joint Surgery 
Country: England, English 
Intended condition: Shoulder instability 
Development rating : ** 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instru ment  

English 
(Dawson et al. 1999) 
(81) 

The questionnaire provides a measurement of outcome for shoulder instability 
which is short, practical, reliable, valid and sensitive to changes of clinical 
importance 

Unidirectional instability: **  Unidirectional instability: **   

Dutch 
(van der Linde et al. 
2015) (82) 

The Dutch version of the OSIS showed good reliability in a cohort of patients with 
shoulder instability . Because the one-factor model did not fit the data good, the 
scale is not unidimensional. Summary scores should therefore be interpreted with 
caution. 

Shoulder instability: **** Shoulder instability: ** Low 

Italian 
(Mazzoni et al. 2018) 
(83) 

The Italian version of the OSIS is a reliable, valid, and reproducible outcome 
measure for clinical evaluation of patients affected by shoulder instability, which 
remains simple and user-friendly as the original version 

Shoulder instability: ** Shoulder instability: **   

Norwegian 
(Skare et al. 2013) 
(84) 

Measurement errors and limitations in validity should be considered when change 
scores of OISS and WOSI are interpreted in patients with SLAP lesions or recurrent 
shoulder dislocations. 

Recurrent anterior dislocation: ** 
SLAP-lesion: ** 

Recurrent anterior dislocation: ** 
SLAP-lesion: ** 

 

Turkish 
(Sonmezer et al. 
2018) (85) 

The Turkish version of the Oxford Shoulder Instability Score is a reliable, valid, 
reproducible and practical tool. It can be used for patients with shoulder disorders 
and is recommended for clinical use 

Habitual non-structural or muscle 
patterning disorder instability: ****  
Non-traumatic, structural shoulder 
instability: ****  
Traumatic, structural shoulder 
instability: ****  

Habitual non-structural or muscle 
patterning disorder instability: **  
Non-traumatic, structural shoulder 
instability: **  
Traumatic, structural shoulder 
instability: **  

 
 

 

OSS 
Oxford Shoulder 
Score 

Published: 1996, Journal of Bone & Joint Surgery 
Country: England, English 
Intended condition: Shoulder surgery, instability surgery excluded, impingement included 
Development rating : *** 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

Brazilian-Portuguese  
(Lima et al. 2016) 
(86) 

The Oxford Shoulder Score questionnaire in Portuguese is a valid and reliable 
instrument for evaluating the quality of life and function of patients with 
rheumatoid arthritis and shoulder pain. 

Rheumatoid arthritis: ** Rheumatoid arthritis: **  

Chinese  
(Xu et al. 2015) (87) 

SC-OSS was successfully cross-culturally adapted and psychometrically validated in 
Chinese patients with nonspecific shoulder pain. SC-OSS demonstrates high 
acceptance, excellent internal consistency, reliability, and solid construct validity 

Rotator cuff syndrome: ** 
Subacromial impingement: ** 
 

Rotator cuff syndrome: ** 
Subacromial impingement: ** 
 

 

Danish  
(Frich et al. 2011) 
(88) 

The Danish translation of the OSS is reliable, and the simplicity of the questionnaire 
makes it a valuable tool in the assessment of patients with degenerative or 
posttraumatic shoulder diseases 

Rotator cuff syndrome: ** Rotator cuff syndrome: **  



Dutch  
(Berendes et al. 
2010) (89) 

We validated and tested the OSS short 12-item questionnaire in Dutch, which 
proved to provide reliable, valid, and responsive data regarding their perception of 
general shoulder problems (excluding instability problems) 

Impingement syndrome without 
rotator cuff tear: ** 
Rotator cuff tear with/without 
impingement syndrome: ** 

Impingement syndrome without 
rotator cuff tear: ** 
Rotator cuff tear with/without 
impingement syndrome: ** 

 

English  
(Dawson et al. 
1996a) (90) 

We have developed and tested a short 12-item questionnaire which patients find 
easy to complete and which provides reliable, valid and responsive data regarding 
their perception of shoulder problems. 

Impingement syndrome or 
calcification in rotator cuff tendon: ** 
Osteoarthritis: ** 

Impingement syndrome or 
calcification in rotator cuff tendon: 
** 
Osteoarthritis: ** 

 

French  
(Tuton et al. 2016) 
(91) 

The French version of the Oxford Shoulder Score is reliable, valid, and 
reproducible. The sensitivity to change should now be tested. 

Full rotator cuff tear: ** 
Osteoarthritis: ** 
Partial rotator cuff tear: **  

Full rotator cuff tear: ** 
Osteoarthritis: ** 
Partial rotator cuff tear: ** 

 

German  
(Huber et al. 2004) 
(92) 

The German version of the OSS is an adapted and validated measuring instrument 
for clinical use, translated according to international standardized guidelines for 
patients suffering from degenerative and inflammatory changes of the shoulder. 

Calcified deposits in rotator cuff: ** 
Impingement syndrome without 
rotator cuff tear: ** 

Calcified deposits in rotator cuff: ** 
Impingement syndrome without 
rotator cuff tear: ** 

 

Italian 
(Murena et al. 2010) 
(93) 

The Italian version of the OSS, translated according to international standardized 
guidelines, is a reliable, valid, and adapted questionnaire for Italian-speaking 
patients with degenerative and inflammatory disorders of the shoulder. 

Adhesive capsulitis: ** 
Impingement syndrome without 
rotator cuff tear: ** 
Impingement syndrome with rotator 
cuff tear: ** 

Adhesive capsulitis: ** 
Impingement syndrome without 
rotator cuff tear: ** 
Impingement syndrome with 
rotator cuff tear: ** 

 

Korean  
(Roh et al. 2012) (94) 

The Korean version of the OSS proved to be a reliable, valid and reproducible 
measure of the shoulder pain perception in Korean-speaking patients. 

Adhesive capsulitis: ** 
Impingement syndrome without 
rotator cuff tear: ** 
Rotator cuff tear with/without 
impingement syndrome: ** 

Adhesive capsulitis: ** 
Impingement syndrome without 
rotator cuff tear: ** 
Rotator cuff tear with/without 
impingement syndrome: ** 

 

Persian  
(Ebrahimzadeh et al. 
2015a) (95) 

Persian transcript of the Oxford Shoulder Score is as valid version to be applied 
among the Iranian population. 

Frozen shoulder: ** 
Rotator cuff tear: ** 
Subacromial impingement without 
rotator cuff tear: ** 

Frozen shoulder: ** 
Rotator cuff tear: ** 
Subacromial impingement without 
rotator cuff tear: ** 

 

Persian  
(Naghdi et al. 2015) 
(96) 

P-OSS have psychometric properties of reliability and validity in patients with 
shoulder disorders. P-OSS can be used for assessing Persian-speaking individuals 
experiencing shoulder pain or dysfunction. 

Shoulder tendinopathy: ** Shoulder tendinopathy: **  

Persian OSS in 
summation, 
aggregated 
assessment: 

Frozen shoulder: ** 
Rotator cuff tear: ** 
Shoulder tendinopathy: ** 
Subacromial impingement without rotator cuff tear: ** 

Portuguese  
(Goncalves et al. 
2018) (97) 

In conclusion, the Portuguese OSS evidenced suitable psychometric properties, in 
terms of reliability and validity, for patients with shoulder pain due to 
degenerative or inflammatory disorders. 

Adhesive capsulitis: ** 
Impingement syndrome without 
rotator cuff tear: ** 

Adhesive capsulitis: ** 
Impingement syndrome without 
rotator cuff tear: ** 

 

Romanian  
(Haragus et al. 
2018a) (98) 

This study demonstrates that the OSS-RO is a reliable, reproducible, and valid 
measure of shoulder function in patients from several areas of Romania with 
variable diseases. 

Impingement syndrome with rotator 
cuff tear: ** 

Impingement syndrome with 
rotator cuff tear: ** 

 

Spanish  
(Torres-Lacomba et 
al. 2015) (99) 

S-OSS are applicable, reliable, valid, and responsive for assessing shoulder 
symptoms and quality of life in Spanish women with shoulder pain and disability 
after breast cancer treatment. 

Breast cancer: **  Breast cancer: **   

Turkish  
(Tugay et al. 2010) 
(100) 

The Turkish OSS as a reliable and valid outcome instrument in Turkish-speaking 
patients with shoulder problems. The questionnaire should be tested extensively 
for detecting changes within time, for follow-up and, especially, for routine clinical 
assessment in different shoulder problems. 

Subacromial impingement: ** 
Rotator cuff syndrome: ** 

Subacromial impingement: ** 
Rotator cuff syndrome: ** 

 

 





















Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

Brazilian-Portuguese  
(Lopes et al. 2008) 
(169) 

The Brazilian version of the WORC has proven to be a valid and reliable 
measurement tool for assessing health-related quality of life in patients with 
rotator cuff disorders. 

Rotator cuff tear, partial: ** 
Rotator cuff teae, full: ** 
Tendinopathy: ** 

Rotator cuff tear, partial: ** 
Rotator cuff teae, full: ** 
Tendinopathy: ** 

 

Canadian-French  
(St-Pierre et al. 2015) 
(170) 

The WORC-CF is a reliable, valid and responsive questionnaire that can be used for 
assessing individuals with RC disorders. Still, inconsistency was observed in the 
factor structure of the WORC-CF when compared to what is known for the original 
English version. 

Tendinopathy: *** Tendinopathy: ***  

Chinese  
(Wang et al. 2017) 
(171) 

We successfully translated and adapted the WORC into a Chinese version, which 
was proven to have good reliability, validity, and responsiveness. 

Rotator cuff surgery: ** Rotator cuff surgery: **  

Dutch  
(de Witte et al. 2012) 
(172) 

The WORC is applicable in research and clinical practice as a self-reported, health-
related QOL outcome measure for rotator cuff patients. It is advisable to use it in 
combination with a regional and a general health outcome measure. 

Calcific tendinitis: *** 
Impingement: *** 
Rotator cuff tear: *** 

Calcific tendinitis: *** 
Impingement: *** 
Rotator cuff tear: *** 

 

Dutch  
(Wiertsema et al. 
2013) (173) 

The reproducibility of the Dutch version of the WORC is good, with high internal 
consistency and high test-retest reliability.  

No relevant conditions: * No relevant conditions: *  

Dutch  
(Wessel et al. 2013) 
(174) 

The Dutch version of the WORC seems to be a reliable measurement tool for 
assessing health-related quality of life in patients with rotator cuff disorders within 
the Dutch population. 

Rotator cuff tear surgery: ** Rotator cuff tear surgery: **  

Dutch  
(Wessel et al. 2018) 
(175) 

The WORC is disease specific and has a high responsiveness in patients undergoing 
rotator cuff repair and patients with disease of the rotator cuff without rotator cuff 
tears. The WORC has a much lower responsiveness in patients with shoulder 
instability.  

Rotator cuff disorder, no tear: ** 
Rotator cuff tear surgery: ** 
Shoulder instability: ** 

Rotator cuff disorder, no tear: ** 
Rotator cuff tear surgery: ** 
Shoulder instability: ** 

 

Dutch WORC in 
summation, 
aggregated 
assessment: 

Calcific tendinitis: *** 
Impingement: *** 
Rotator cuff disorders: *** 
Rotator cuff tear: *** 
Rotator cuff tear surgery: *** 
Shoulder instability: ** 

English  
(Kirkley et al. 2003) 
(176) 

The WORC would be an appropriate measurement tool for the primary outcome in 
clinical trials evaluating treatments in this patient population. 

Cuff tendinosis: ** 
Rotator cuff tear: ** 

Cuff tendinosis: ** 
Rotator cuff tear: ** 

 

English  
(Wessel et al. 2005) 
(177) 

The results do not support the 5-domain structure proposed by the creators of the 
WORC. There does not appear to be a significant advantage to using this condition-
specific questionnaire over some other well-established measures. 

Impingement: ** 
Rotator cuff pathology: ** 

Impingement: ** 
Rotator cuff pathology: ** 

 

English WORC in 
summation, 
aggregated 
assessment: 

Cuff tendinosis: ** 
Impingement: ** 
Rotator cuff tear: ** 
Rotator cuff pathology: ** 

   

Japanese  
(Kawabata et al. 
2013) (178) 

Acceptable reliability and validity were demonstrated in this study for the Japanese 
WORC as an assessment tool for Japanese patients with rotator cuff 
disorder. 

Rotator cuff tear: ** Rotator cuff tear: ** 
Rotator cuff tear surgery: ** 

 

Persian  
(Mousavi et al. 2009) 
(179) 

Satisfactory internal validity and consistency, reliability and convergent validity of 
the Persian WORC in patients with rotator cuff disorders. 

Rotator cuff disorders: ** Rotator cuff disorders: **  



Polish  
(Bejer et al. 2018) 
(180) 

WORC can be considered a reliable and valid research tool with high internal 
consistency. The psychometric properties of the Polish version of the WORC are 
comparable both with its original version as well as adaptations of WORC 

Rotator cuff surgery: ** Rotator cuff surgery: **  

Swedish  
(Zhaeentan et al. 
2016) (181) 

The WORC instrument can be considered reliable, valid, and responsive for use as a 
health measurement instrument on patients treated by surgery for rotator cuff 
syndrome and subacromial pain. 

Mixed shoulder conditions: *** Mixed shoulder conditions: ***  

Turkish  
(El et al. 2006) (182) 

The WORC index was successfully translated and adapted into the Turkish 
language. The Turkish version of the WORC index is a reliable and valid instrument 
for use in clinical trials in patients with rotator cuff disorders. 

Impingement syndrome without 
rotator cuff tear: ** 

Impingement syndrome without 
rotator cuff tear: ** 

 

 

WOSI 
The Western 
Ontario 
Shoulder 
Instability Index 

Published: 1998, The American Journal of Sports Medicine 
Country: Canada, English 
Intended condition: Shoulder instability 
Development rating: ****  

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

Brazilian-Portguese  
(Barbosa et al. 2012) 
(183) 

Translation only. After translation and cultural adaptation of the questionnaire, the 
WOSI Brazilian version was obtained.  

Shoulder instability: * Shoulder instability: *  

Canadian- and Swiss-
French  
(Gaudelli et el. 2015) 
(184) 

The validity and responsiveness of this French version supports its use as 
equivalent to the English version. 

Shoulder instability: ** Shoulder instability: **  

Danish  
(Eshoj et al. 2017) 
(185) 

A Danish version of the WOSI questionnaire has been linguistically and cross-
culturally validated for use in a Danish population with SI, and revealed 
satisfactory reproducibility, concurrent and construct validity. 

Mixed shoulder instability conditions: 
** 

Mixed shoulder instability 
conditions: ** 

 

English  
(Kirkley et al. 1998) 
(186) 

We have presented a rigorously designed and evaluated measurement tool for 
patients with shoulder instability. We suggest that this measurement tool should 
be used as the primary outcome in clinical trials, although its features are equally 
attractive for use in clinical practice. 

Shoulder instability: ** Shoulder instability: **  

French  
(Perrin et al. 2017) 
(187) 

WOSI-Fr was found to be valid and reliable, and therefore is now available for use 
in clinical practice. It is relevant and necessary for assessing the functional impact 
of chronic glenohumeral joint instability. 

Glenohumeral instability: ** Glenohumeral instability: **  

German  
(Hofstaetter et al. 
2010) (188) 

The German translation of the WOSI is a valid and reliable tool, applicable to 
outcome studies on patients with shoulder instability 

Dislocation, traumatic: ** 
Instability, traumatic: **  

Dislocation, traumatic: ** 
Instability, traumatic: **  

 

Hebrew 
(Gottlieb, Springer, 
2019) (189) 

The Hebrew version of the WOSI is a valid instrument that can be used to assess 
disability in patients with shoulder instability. Additional studies are warranted to 
assess its psychometric properties among various subpopulations 

Shoulder instability: ** Shoulder instability: **  

Italian  
(Cacchio et al. 2012a) 
(190) 

The Italian version of the WOSI questionnaire is a valid, reliable, and responsive 
tool that can be used to measure self-reported outcomes in Italian patients with 
shoulder instability caused by a first-time traumatic anterior dislocation. 

Dislocation, traumatic: ** Dislocation, traumatic: **  

Japanese  
(Hatta et al. 2011) 
(191) 

The results obtained using this new Japanese version of the WOSI were 
comparable with those obtained by use of the original version. 

Instability, traumatic: **  Instability, traumatic: **   



Norwegian 
(Skare et al. 2013) 
(84) 

Measurement errors and limitations in validity should be considered when change 
scores of OISS and WOSI are interpreted in patients with SLAP lesions or recurrent 
shoulder dislocations. 

Recurrent anterior dislocation: ** 
SLAP-lesion: ** 

Recurrent anterior dislocation: ** 
SLAP-lesion: ** 

 

Spanish  
(Yuguero et al. 2016) 
(192) 

The Spanish version of the WOSI combines validity, accuracy and sensitivity to 
change with optimum values. Its administration is versatile and we recommend its 
use in the diagnosis and follow-up of patients with shoulder instability. 

Dislocation, traumatic: *** 
Instability: ***  

Dislocation, traumatic: *** 
Instability: ***  

 

Swedish  
(Salomonsson et al. 
2009) (193) 

The WOSI score is user-friendly and suitable for monitoring progress. It is valid for 
comparing and even aggregating cohort studies. The WOSI score had good validity 
and high reliability with inte rnal consistency and high responsiveness. 

Dislocation, traumatic: ** 
Instability: **  

Dislocation, traumatic: ** 
Instability: **  

 

Turkish  
(Basar et al. 2017) 
(194) 

The Turkish version of WOSI is a valid and reliable scale for use in studies 
evaluating the final condition of the patients with shoulder instability. 

Anterior instability: **  Anterior instability: **   
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Table 3. Conclusive assessments of elbow PROMs 

ASES-e 
American Shoulder 
and Elbow 
Surgeons for elbow 
patients 

Published: 1999, Journal of Shoulder and Elbow Surgery 
Country: USA, English 
Intended condition: Elbow function independent of the underlying diagnosis 
Development rating : ** 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality assessment 
of development and validation  

Quality of 
the 
instrument  

English  
(MacDermid 2001) 
(195) 

This study provides clinicians with confidence on reliability and validity issues for 
four patient rating scales that can be used for evaluation of patients with elbow 
pathology (ASES-e, DASH, SF-36, PRTEE) 

Elbow conditions in general: **  Elbow conditions in general: **   

German  
(John et al. 2010) 
(196) 

The German ASES-e questionnaire proved to be a reliable and valid measure of 
elbow-related pain, function, and satisfaction and was feasible to implement in 
clinical practice. 

Elbow conditions in general: ** 
Elbow prosthesis patients: *** 

Elbow conditions in general: ** 
Elbow prosthesis patients: ** 

 

 

PRTEE 
Patient-Rated 
Tennis Elbow 
Evaluation 

Published: 1999, Journal of Hand Therapy 
Country: Canada, English 
Intended condition: Lateral epicondylitis  
Development rating : * 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality assessment 
of development and validation  

Quality of 
the 
instrument  

Canadian-English  
(Overend et al. 1999) 
(197) 

The 1PRFEQ provides highly reliable estimates of forearm pain and function in 
patients with LE. However, prediction of an individual patient's score is imprecise. 
The PRFEQ is best used as a component of a comprehensive assessment of the 
patient with LE. 

Lateral epicondylitis: * Lateral epicondylitis: *  



Canadian-French  
(Blanchette et al. 
2010) (198) 

The PRTEE demonstrated good acceptability, construct validity, internal 
consistency, and responsiveness. These properties were comparable to those 
obtained with the original version of the PRTEE and other adaptations. 

Lateral epicondylitis: ** Lateral epicondylitis: **  

Dutch  
(van Ark et al. 2014) 
(199) 

The PRTEE-D is successfully cross-culturally adapted and is a reliable and valid 
tool to measure severity of LE. It can be used as an assessment and evaluation tool, 
for example to monitor or determine the effects of a treatment.  

Lateral epicondylitis: ** Lateral epicondylitis: **  

English  
(Newcomer et al. 
2005) (200) 

The 1PRFEQ is reliable, reproducible, and sensitive in the assessment of LE. It is at 
least as sensitive to change as other commonly used outcome tools 

Lateral epicondylitis: ** Lateral epicondylitis: **  

English  
(Rompe et al. 2006) 
(201) 

Comparing the PRTEE with results of the VAS, the DASH, RaMS, and the UEFS, it 
showed excellent reliability and internal consistency. In tennis playing subjects 
suffering from LE, the PRTEE was a reliable, reproducible, and sensitive 
instrument for assessment 

Lateral epicondylitis: ** Lateral epicondylitis: **  

French  
(Kaux et al. 2016a) 
(202) 

PRTEE showed good test-retest reliability, high correlation between the items, 
good construct validity with the DASH, a satisfactory validity with the SF-36, and 
the absence of floor and ceiling effects. 

Lateral epicondylitis: ** Lateral epicondylitis: **   

Greek  
(Stasinopaulos et al. 
2014) (203) 

The PRTEE questionnaire was reliable and valid when used in patients with LET. 
The results of the psychometric characteristics were compatible with those of the 
original English version and other cross-cultural adaptations 

Lateral epicondylitis: * Lateral epicondylitis: *  

Italian  
(Cacchio et al. 2012b) 
(204) 

The Italian version of the PRTEE questionnaire is a valid, reliable, and responsive 
tool that can be used to quantitatively measure outcome in Italian patients with 
chronic LE, in both clinical and research settings 

Lateral epicondylitis: ** Lateral epicondylitis: **  

Swedish  
(Nilsson et al. 2008) 
(205) 

The PRTEE-S is a reliable and valid instrument to evaluate subjective outcomes in 
Swedish-speaking patients with lateral epicondylitis/epicondylalgia and can be 
used in both research and clinical settings 

Lateral epicondylitis: ** Lateral epicondylitis: **  

1 Original name of PRTEE.  
195. MacDermid JC. Outcome evaluation in patients with elbow pathology: issues in instrument development and evaluation. J Hand Ther. 2001;14(2):105-14. 
196. John M, Angst F, Awiszus F, King GJ, MacDermid JC, Simmen BR. The American Shoulder and Elbow Surgeons Elbow Questionnaire: cross-cultural adaptation into German and evaluation of its 
psychometric properties. J Hand Ther. 2010;23(3):301-13; quiz 14. 
197. Overend TJ, Wuori-Fearn JL, Kramer JF, MacDermid JC. Reliability of a patient-rated forearm evaluation questionnaire for patients with lateral epicondylitis. J Hand Ther. 1999;12(1):31-7. 
198. Blanchette MA, Normand MC. Cross-cultural adaptation of the patient-rated tennis elbow evaluation to Canadian French. J Hand Ther. 2010;23(3):290-9; quiz 300. 
199. van Ark M, Zwerver J, Diercks RL, van den Akker-Scheek I. Cross-cultural adaptation and reliability and validity of the Dutch Patient-Rated Tennis Elbow Evaluation (PRTEE-D). BMC Musculoskelet Disord. 
2014;15:270. 
200. Newcomer KL, Martinez-Silvestrini JA, Schaefer MP, Gay RE, Arendt KW. Sensitivity of the Patient-rated Forearm Evaluation Questionnaire in lateral epicondylitis. J Hand Ther. 2005;18(4):400-6. 
201. Rompe JD, Overend TJ, MacDermid JC. Validation of the Patient-rated Tennis Elbow Evaluation Questionnaire. J Hand Ther. 2007;20(1):3-10; quiz 1. 
202. Kaux JF, Delvaux F, Schaus J, Demoulin C, Locquet M, Buckinx F, et al. Cross-cultural adaptation and validation of the Patient-Rated Tennis Elbow Evaluation Questionnaire on lateral elbow tendinopathy 
for French-speaking patients. J Hand Ther. 2016;29(4):496-504. 
203. Stasinopoulos D, Papadopoulos C, Antoniadou M, Nardi L. Greek adaptation and validation of the Patient-Rated Tennis Elbow Evaluation (PRTEE). J Hand Ther. 2015;28(3):286-90; quiz 91. 
204. Cacchio A, Necozione S, MacDermid JC, Rompe JD, Maffulli N, di Orio F, et al. Cross-cultural adaptation and measurement properties of the italian version of the Patient-Rated Tennis Elbow Evaluation 
(PRTEE) questionnaire. Phys Ther. 2012;92(8):1036-45. 
205. Nilsson P, Baigi A, Marklund B, Mansson J. Cross-cultural adaptation and determination of the reliability and validity of PRTEE-S (Patientskattad Utvardering av Tennisarmbage), a questionnaire for 
patients with lateral epicondylalgia, in a Swedish population. BMC Musculoskelet Disord. 2008;9:79 

 
 
 
 
 
 
 



Table 4. Conclusive assessments of hand PROMs 

PRWE 
Patient-Rated 
Wrist Evaluation 

Published: 1996, Journal of Hand Therapy 
Country: Canada, English 
Intended condition:  Wrist pain and disability 
Development rating : *** 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality assessment 
of development and validation  

Quality of 
the 
instrument  

Brazilian-Portuguese 
(Rodrigues et al. 
2015) (206) 

The PRWE-BR is a valid and reliable tool for the assessment of pain and 
dysfunction in Brazilian patients with injuries involving the wrist joint, with 
measurement properties similar to the original version of PRWE and several cross-
culturally adapted versions available in the literature 

Distal radius fracture: ** Distal radius fracture: **  

Czech, French, 
Hungarian, Italian, 
Brazilian-Portuguese, 
Russian, Ukrainian 
 Goldhahn et al. 
2013) (207) 

The cross-cultural adaptation of PRWE has been performed in seven additional 
languages making PRWE an accessible tool for clinical follow-up and research in 
more countries and nearly half a billion more people around the world. 

No relevant conditions: * No relevant conditions: *  

Chinese, English 
(Weixin, Seow, 2004) 
(208) 

The Chinese version of the PRWE is equivalent to the original English-language 
PRWE with acceptable levels of reliability and internal consistency. 

Distal radius fractures: ** 
 

Distal radius fractures: ** 
 

 

Chinese 
(Wah et al. 2005) 
(209) 

The PRWE is a reliable and valid self-rated tool in measuring treatment outcome. It 
supplements traditional objective clinical measures and is potentially applicable in 
Hong Kong clinical settings 

Distal radius fracture: ** 
 

Distal radius fracture: ** 
 

 

Chinese PRWE in 
summation, 
aggregated 
assessment: 

Distal radius fracture: ** 

Danish 
(Schønnemann et al. 
2013) (210) 

It is concluded that the modified Danish version is a valid questionnaire for 
patients with wrist fractures. 

Wrist fracture: ** Wrist fracture: **  

English 
(MacDermid, 1996) 
(211) 

The final patient-rated scale has taken three years to develop and test. A 
performance-based impairment scale is now in the final stages of development 

Non-union schapoid fracture: ** 
Wrist fracture: ** 

Non-union schapoid fracture: ** 
Wrist fracture: ** 

 

English 
(MacDermid et al. 
1998) (212) 

The PRWE was designed to provide clinicians with a simple, brief, reliable, and 
valid tool to assess wristrelated pain and disability. 

Distal radius fractures: ** 
Non-union schapoid fracture: ** 

Distal radius fractures: ** 
Non-union schapoid fracture: ** 

 

English PRWE in 
summation, 
aggregated 
assessment: 

Distal radius fractures: ** 
Non-union schapoid fracture: ** 

Finnish 
(Sandelin et al. 2016) 
(213) 

Our study shows that the Finnish version of the PRWE is reliable, valid, and 
responsive for the evaluation of pain and disability after distal radius fracture. 

Distal radius fracture: ** Distal radius fracture: **  

German 
(Hemelaers et al. 
2008) (214) 

German PRWE is a practical, reliable, and valid instrument and can be 
recommended to measure patient-rated pain and disability in German-speaking 
patients with acute distal radius fracture. 

Distal radius fracture: ** Distal radius fracture: **  



German 
(John et al 2008) 
(215) 

The PRWE-G represents a valid and reliable instrument to evaluate self-rated 
outcome in German-speaking patients with hand and wrist pathology 

Carpometacarpal arthritis: ** Carpometacarpal arthritis: **  

German PRWE in 
summation, 
aggregated 
assessment: 

Carpometacarpal arthritis: ** 
Distal radius fracture: ** 

Hindi 
(Mehta et al. 2012) 
(216) 

The PRWE Hindi is a reliable and valid tool and can be used in patients with 
wrist/hand injuries whose primary language is Hindi 

Distal radius fracture: ** Distal radius fracture: **  

Japanese 
(Imaeda et al. 2010) 
(217) 

The PRWE-J has evaluation capacities equivalent to those of the original PRWE. Distal radius fracture: ** Distal radius fracture: **  

Korean 
(Kim, Kang, 2013) 
(218) 

The Korean version of the PRWE was found to be reliable, valid, and responsive to 
evaluate the pain and disability associated with distal radius fractures 

Distal radius fracture: ** Distal radius fracture: **  

Persian 
(Hassankhani et al 
2017) (219) 

The Persian version of the PRWE is valid and reliable for patients with upper 
extremity conditions. 

Carpal tunnel syndrome: ** 
Nerve injury: ** 
Trauma: ** 

Carpal tunnel syndrome: ** 
Nerve injury: ** 
Trauma: ** 

 

Polish 
(Czarnecki et al. 
2015) (220) 

The process of translation and linguistic and cultural adaptation of the PRWE 
questionnaire was successful. The PRWE adapted to the Polish culture may be used 
in clinical practice. 

Various wrist conditions, not 
specified: ** 

Various wrist conditions, not 
specified: ** 

 

Spanish 
(Alfie et al. 2017) 
(221) 

The PRWE indicated good validity and reliability in distal radius fracture patients. 
This valuable tool can be used in Spanish-speaking countries to evaluate various 
aspects as pain and function. 

Distal radius fracture: ** Distal radius fracture: **  

Spanish, 2017 
(Rosales et al. 2017) 
(222) 

The PRWE-Spanish showed high internal-consistency and test-retest reliability and 
good construct validity in patients with distal radius fracture. 

Extra-articular distal radius 
fracture: ** 

Extra-articular distal radius fracture: 
** 

 

Spanish PRWE in 
summation, 
aggregated 
assessment: 

Distal radius fracture: ** 
Extra-articular distal radius fracture: ** 

Swedish 
(Navarro et al. 2011) 
(223) 

This Swedish version of the PRWE is a short and easily understood self-
administered questionnaire with good validity, reliability, and responsiveness. Our 
results confirm that the PRWE is a valuable tool in evaluating the results after 
treatment of a wrist injury. 

Distal radius fracture: ** Distal radius fracture: **  

Swedish 
(Lövgren, Hellstrôm, 
2012) (224) 

An acceptable internal consistency and test-retest reliability are shown for PRWE. 
PRWE and DASH converged well with each other. 

Distal radius fracture: ** Distal radius fracture: **  

Swedish PRWE in 
summation, 
aggregated 
assessment: 

Distal radius fracture: ** 

Turkish 
(Öztürk et al. 2015) 
(225) 

Our study indicated that the PRWE-T questionnaire is useful in evaluating wrist 
injuries, and is highly reliable and valid. The PRWE-T questionnaire was found to 
be concise, easy to answer, and comprehensible similar to DASH 

Carpal tunnel syndrome: ** 
Distal radius fracture: ** 
 

Carpal tunnel syndrome: ** 
Distal radius fracture: ** 
 

 

PRWE modified PROMs 



Arabic 
PRWHE-form 
(Hasani et al. 2015) 
(226) 

The results of this study indicated that PRWHE-A is a reliable and valid assessment 
tool and can be used in patients with different wrist/hand disabilities whose 
primary language is Arabic 

No relevant conditions: * No relevant conditions: *  

English 
PRWHE-form 
(MacDermid, 
Tottenham, 2004) 
(227) 

This study determined that the PRWHE could be appropriately applied to wrist -
and/or hand-injured patients. 

Hand condition: ** 
Wrist condition: **  

Hand condition: ** 
Wrist condition: **  

 

English 
PRWHE-form 
(McQuillan et al. 
2017) (228) 

The AUSCAN and PRWHE are both valid assessments for pain and/or disability in 
patients with early thumb CMC OA. 

Carpometacarpal osteoarthritis: ** Carpometacarpal osteoarthritis: **  

English PRWHE in 
summation, 
aggregated 
assessment: 

Carpometacarpal osteoarthritis: ** 
Hand condition: ** 
Wrist condition: **  

Italian 
PRWHE-form 
(Fairplay et al. 2012) 
(229) 

The Italian version of the PRWHE has equivalent evaluation capacities to the 
original English version and is a reliable functional outcome measurement 
instrument for wrist and hand disorders 

Chronic wrist or hand pain: ** Chronic wrist or hand pain: **  

Turkish 
PRWHE-form 
(Topcu, Afsar, 2019) 
(230) 

Based on the results obtained, the Turkish version of the PRWHE questionnaire 
was found to be a valid and reliable scale and it is recommended for the evaluation 
of patient-based pain and disability level in routine clinical practice 

Distal radius fracture: ** Distal radius fracture: **  
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Table 5. Conclusive assessments of hip PROMs 

HAGOS 
Copenhagen Hip 
and Groin Outcome 
Score 

Published: 2011, British  Journal of Sports Medicine 
Country: Denmark, Danish 
Intended condition: Hip and groin pain 
Development rating : **** 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

Chinese  
(Cao et al. 2018) 
(231) 

HAGOS-C was demonstrated to have excellent acceptability, reliability, validity, and 
responsiveness in THA, which could be recommended for patients in mainland 
China 

Total hip replacement: ** Total hip replacement: **  

Danish  
(Thorborg et al. 
2011) (232) 

The HAGOS has adequate measurement qualities for the assessment of symptoms, 
activity limitations, participation restrictions and QOL in physically active young to 
middle-aged patients with long-standing hip and/or groin pain 

Hip and/or groin pain: ***  Hip and/or groin pain: ***   

Dutch  
(Brans et al. 2016) 
(233) 

The HAGOS was successfully translated and adapted into Dutch, high reliability 
except for the subscale Participation in Physical Activities. This study showed that 
the HAGOS-NL is a valid and reliable instrument 

Groin hernia: **** Groin hernia: **** High 

Dutch  
(Tak et al. 2018) 
(234) 

The HAGOS NL is a reliable and valid PRO, as tested in a group of patients 18 to 50 
years of age with hip and/or groin pain. The presence of floor effects on the 
physical activity subscale should be considered 

Hip and/or groin pain: ** Hip and/or groin pain: **  

Dutch HAGOS in 
summation, 
aggregated 
assessment: 

Groin hernia: **** 
Hip and/or groin pain: ***  

Swedish  
(Thomeé et al. 2013) 
(235) 

The HAGOS-S showed good reliability, validity and responsiveness and can be used 
both for research and clinically at individual and group level in active patients with 
hip and/or groin pain. 

FAI: *** FAI: ***  

 



HOOS 
Hip Disability and 
Osteoarthritis 
Outcome Score 

Published: 2003, BMC Musculoskeletal Disorders 
Country: Sweden, Swedish 
Intended condition: Osteoarthritis 
Development rating : * 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

Brazilian-Portuguese 
(Machado et al. 
2019) (236) 

A Brazilian version of the HOOS was developed with adequate reliability and 
validity. It will facilitate evaluation of the hip within a large patient population and 
across cultures 

Hip disability, not specified: ** 
Osteoarthritis: ** 

Hip disability, not specified: ** 
Osteoarthritis: * 

 

Chinese  
(Wei et al. 2012) 
(237) 

In conclusion, the HOOS was successfully cross-culturally adapted into simplified 
Chinese. The SC-HOOS demonstrated good acceptability, internal consistency, test-
retest reliability, construct validity, and responsiveness. 

Hip osteoarthritis: ** Hip osteoarthritis: *  

Dutch  
(de Groot et al. 2006) 
(238) 

Dutch HOOS has good internal consistency and reliability. 75% of hypotheses about 
construct validity could be confirmed. No floor and ceiling effects. The HOOS is a 
good instrument for patients with different stadia of hip OA 

Hip osteoarthritis: ** Hip osteoarthritis: *  

French  
(Ornetti et al. 2010) 
(239) 

HOOS demonstrated good psychometric properties and appears to be useful for the 
evaluation of patient-relevant outcome whatever the degree of severity of hip OA. 
Internal consistency of the symptoms domain needs further evaluation 

Hip osteoarthritis: ** Hip osteoarthritis: *  

German  
(Blasimann et al. 
2014) (240) 

The strong levels of reliability and validity support the potential of the German 
HOOS for use for postoperative hip patients. Additional psychometric testing, 
including responsiveness to change and calculation of the minimal important 
difference, should be undertaken 

Total hip replacement: ** Total hip replacement: *  

German  
(Arbab et al. 2017) 
(241) 

German HOOS demonstrated good psychometric properties. Our study proofed that 
the German questionnaire is a valid and reliable instrument for patients with OA 
undergoing THA.  

Hip osteoarthritis: *** Hip osteoarthritis: *  

German HOOS in 
summation, 
aggregated 
assessment: 

Total hip replacement: * 
Hip osteoarthritis: * 

Italian  
(Torre et al. 2018) 
(242) 

HOOS was translated into Italian and transculturally adapted, in accordance with 
international guidelines. The Italian HOOS showed to be a reliable tool to assess 
patient-related outcomes and effectiveness of clinical interventions in OA patients 
undergoing THA. 

Hip osteoarthritis: ** Hip osteoarthritis : *:   

Japanese  
(Satoh et al. 2013) 
(243) 

Overall, the Japanese version of the HOOS demonstrated good psychometric 
properties that are comparable to other language versions. 

Hip osteoarthritis: ** 
Total hip replacement: ** 

Hip osteoarthritis: * 
Total hip replacement: * 

 

Korean  
(Lee et al. 2011) 
(244) 

The Korean version of the HOOS demonstrated relevant internal consistency, 
reliability, convergent validity, and responsiveness that was, comparable to other 
languages 

Hip osteoarthritis: ** Hip osteoarthritis: *  

Persian  
(Mousavian et al. 
2018) (245) 

Persian version of the HOOS questionnaire is a valid and reliable assessment tool in 
patients with hip osteoarthritis.  

Hip osteoarthritis: ** Hip osteoarthritis: *  

Polish 
(Glinkowski et al. 
2019) (246) 

The Polish HOOS questionnaire translation may be considered valid and reliable for 
evaluating the outcomes of hip OA patients and osteoarthritis-related treatments in 
Poland 

Hip osteoarthritis: ** Hip osteoarthritis: *  

Romanian  
(Haragus et al. 
2018a) (247) 

The translated HOOS_JR is a reliable, reproducible and valid measure of function in 
patients with chronic hip disability 

Hip osteoarthritis: ** 
Hip osteosynthesis: ** 
Total hip replacement: ** 

Hip osteoarthritis: * 
Hip osteosynthesis: * 
Total hip replacement: * 

 





Turkish  
(Yilmaz et al. 2014) 
(255) 
5-item physical 
function subscale 
short form 

The internal consistency and criterion validity results support our view that 
Turkish HOOS-PS is a reliable and valid instrument for patients with hip 
osteoarthritis. 

Hip osteoarthritis: ** Hip osteoarthritis: *  

 

HOS 
Hip Outcome Score 

Published: 2006, Arthroscopy: The Journal of Arthroscopic & Related Surgery 
Country: USA, English 
Intended condition: Acetabular labral tear 
Development rating : ** 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

Brazilian-Portuguese  
(de Oliveira et al. 
2014) (256)  

The Hip Outcome Score questionnaire was translated and culturally adapted to the 
Portuguese language of Brazil and can be used for clinical evaluations on the hip.  

No patients: * No patients: *  

Brazilian-Portuguese 
(Costa et al. 2018) 
(257) 

The psychometric properties of reliability and validity demonstrated excellent 
internal consistency, intra-rater testretest reliability, content validity and construct 
validity  

FAI: ** 
Greater trochanteric pain syndrome: 
** 

FAI: ** 
Greater trochanteric pain syndrome: 
** 

 

English 
(Martin et al. 2006) 
(258) 

The results of this study provide evidence of validity to support the use of the HOS 
ADL and sports subscales in individuals with labral tears. 

Acetabular labral tear: **** Acetabular labral tear: **  

English 
(Martin et al. 2007) 
(259) 

This study provides evidence of validity for the HOS in a sample of subjects at a 
mean of 3 years after hip arthroscopy 

Capsular modification: * 
Labral debridement: * 
Lig. teres debridement: * 
Microfracture: * 
Psoas release: * 

Capsular modification: * 
Labral debridement: * 
Lig. teres debridement: * 
Microfracture: * 
Psoas release: * 

 

English  
(Martin et al. 2008) 
(260) 

The study supports the use of the HOS as a self-reported evaluative outcome 
instrument with evidence of reliability and responsiveness for individuals who 
undergo arthroscopic hip surgery. 

Acetabular chondral lesions: ** 
Acetabular labral tear: ** 
Capsular laxity: ** 
FAI: ** 

Acetabular chondral lesions: ** 
Acetabular labral tear: ** 
Capsular laxity: ** 
FAI: ** 

 

English HOS in 
summation, 
aggregated 
assessment: 

Acetabular chondral lesions: ** 
Acetabular labral tear: ** 
Capsular modification: ** 
Capsular laxity: ** 
FAI: ** 
Lig. teres debridement: ** 
Microfracture: ** 
Psoas release: ** 

German 
(Naal et al. 2011) 
(261) 

The HOS-D is a reliable and valid tool for the self-assessment of physical function 
and hip-related disability in patients undergoing FAI surgery 

FAI: ** FAI: **  

German 
(Naal et al. 2012) 
(262) 

Although the HOS offers evidence of reproducibility and responsiveness in those 
patients with advanced hip OA for whom the items are relevant, the large 
proportion of missing data occurring particularly in the sport subscale makes this 
questionnaire unfeasible for routine use in this target group. 

Hip osteoarthritis, end stage: *  Hip osteoarthritis, end stage: * Low 



German HOS in 
summation, 
aggregated 
assessment: 

FAI: ** 
Hip osteoarthritis, end stage: ** 

Korean 
(Lee et al. 2014a) 
(263) 

The HOS was a reliable, valid, and responsive questionnaire without floor and 
ceiling effects. 

Acetabular labral tear: ** 
 

Acetabular labral tear: *  

Spanish  
(Seijas et al. 2014) 
(264) 

The HOS is a tool with valid construct, reliable, feasible and large sensitivity to 
change and internal consistency regarding hip disorders in the young adult 

FAI Cam-type lesion: ** 
FAI combined impingement: ** 

FAI Cam-type lesion: ** 
FAI combined impingement: ** 

 

Turkish 
(Polat et al. 2017) 
(265) 

The HOS-Tr has sufficient reliability, validity, and responsiveness, with values 
similar to those reported for the original and other translated versions. 

Acetabular labral tear: ** 
Acetabular labral tear + FAI: ** 

Acetabular labral tear: ** 
Acetabular labral tear + FAI: ** 

 

 

HSAS 
Hip Sports Activity 
Scale 

Published: 2013, Hip International: The Journal of Clinical and Experimental Research on Hip Pathology and Therapy 
Country: Switzerland, English & German 
Intended condition: Femoroacetabular Impingement (FAI) 
Development rating : * 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

English  
(Naal et al. 2013) 
(266) 

HSAS proved to be a reliable and valid measure to determine sports-activity levels 
in FAI patients 

FAI: ** FAI: **  

German  
(Naal et al. 2013) 
(266) 

HSAS proved to be a reliable and valid measure to determine sports-activity levels 
in FAI patients.  

FAI: ** FAI: **  

 

iHOT-12 
International Hip 
Outcome Tool 12 
items 

Published: 2012, Arthroscopy: The Journal of Artroscopic & Related Surgery 
Country: Canada, USA & England, English 
Intended condition: Hip disorders in young, active patients 
Development rating : * 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

Brazilian-Portuguese  
(Polesello et al. 2012) 
(267) 

iHOT 12 and -33 are available for the evaluation of patients undergoing hip surgery 
with good comprehension and acceptance among the patients tested. 

Hip pain: * Hip pain: *  

Dutch 
(Stevens et al. 2015) 
(268) 

The iHOT-12NL is a reliable and valid instrument for measuring physical 
functioning and health-related quality of life in younger, physically active patients 
with disorders of the hip joint. 

Mixed hip conditions: *** Mixed hip conditions: *  

English  
(Griffin et al. 2012) 
(269) 

A short version of the iHOT, the iHOT-12, has been developed. It has very similar 
characteristics to the original 33-item questionnaire, losing very little information 
despite being only one-third the length. It is valid, reliable, and responsive to 
change. We suggest that it be used for initial assessment and postoperative follow-
up in routine clinical practice 

Mixed hip conditions: ** Mixed hip conditions: *  





lower extremity musculoskeletal disorders. All these measurement properties of 
the LEFS-Ar suggest the clinical usefulness of this measure 

Osteoarthritis of the knee, ankle or 
foot: ** 

Osteoarthritis of the knee, ankle or 
foot: ** 

Arabic  
(Alnahdi, 2016) 
(278) 

The findings of the current study do not support the hypothesized one-factor 
structure of the LEFS-Ar and suggest that modifications are needed to the LEFS-Ar 
to yield a unidimensional measure of lower extremity function 

Ligament sprain of the knee, ankle or 
foot: **** 
Osteoarthritis of the knee, ankle or 
foot: **** 
Plantar fasciitis: **** 

Ligament sprain of the knee, ankle 
or foot: ** 
Osteoarthritis of the knee, ankle or 
foot: ** 
Plantar fasciitis: ** 

Low 

Arabic 
(Alnahdi, 2018) 
(279) 

Rasch analysis conducted in the current study did not support the 20-item Arabic 
LEFS as a unidimensional measure. This led to the refinement of 20-item Arabic 
LEFS and resulted in a 15-item Arabic LEFS that fit the Rasch measurement model 
requirements. 

Ligament sprain of the knee, ankle or 
foot: **** 
Osteoarthritis of the knee, ankle or 
foot: **** 
Plantar fasciitis: **** 

Ligament sprain of the knee, ankle 
or foot: ** 
Osteoarthritis of the knee, ankle or 
foot: ** 
Plantar fasciitis: ** 

Low 

Arabic 
(Korakakis et al. 
2019) (280) 

The Arabic LEFS presented acceptable psychometric properties comparable to the 
original version. LEFS can be used in research and clinical practice to assess the 
functional status of Arabic patients suffering an ACL-injury. 

ACL-injury: *****  ACL-injury: **  Low 

Arabic LEFS in 
summation, 
aggregated 
assessment: 

Ligament sprain of the knee, ankle or foot: ** 
Osteoarthritis of the knee, ankle or foot: ** 
Plantar fasciitis: ** 

Brazilian-Portuguese 
(Metsavaht et al. 
2012) (281) 

The translation of the LEFS into a Brazilian Portuguese version was successful and 
was shown to be a valid and reliable tool to be used on the Brazilian population 
with knee injuries 

Knee osteoarthritis: ** Knee osteoarthritis: **  

Brazilian-Portuguese 
(Pereira et al. 2013) 
(282) 

The Brazilian version of the LEFS-Brazil can be answered in less than three 
minutes, and the psychometric analysis showed that it is reliable, valid and 
responsive 

ACL injury: ** ACL-injury: **   

Brazilian-Portuguese 
in summation, 
aggregated 
assessment: 

ACL-injury: **  
Knee osteoarthritis: ** 

Dutch 
(Hoogeboom et al. 
2012) (283) 

We found that the Dutch version of the LEFS has no floor and ceiling effects, good 
internal consistency, reliability, construct validity and responsiveness.  

Hip osteoarthritis: ** 
Knee osteoarthritis: ** 

Hip osteoarthritis: ** 
Knee osteoarthritis: ** 

 

English 
(Binkley et al. 1999) 
(284) 
 

The LEFS is reliable, and construct validity was supported by comparison with the 
SF-36. The sensitivity to change of the LEFS was superior to that of the SF-36 in this 
population. 

Ligament sprain of the knee or leg: *** Ligament sprain of the knee or leg: 
** 

 

English 
(Pua et al. 2009) 
(285) 

When the WOMAC-PF and the LEFS were compared with respect to reliability and 
cross-sectional validity in a group of community- dwelling adults with hip OA, all 
the point estimates favored the LEFS 

Hip osteoarthritis: ** Hip osteoarthritis: **  

English 
(Yeung et al. 2009) 
(286) 

This study found that the LEFS has good reliability and large responsiveness, and 
can assess both individual and group changes on inpatients of an orthopaedic ward 

Hip osteoarthritis: ** 
Rheumatoid arthritis: ** 

Hip osteoarthritis: ** 
Rheumatoid arthritis: ** 

 

Emglish 
(Verheijde et al. 
2013) (287) 

The LEFS exhibits good reliability, validity, and sensitivity to change in patients 
with lower extremity impairments secondary to stroke. Therefore, LEFS can be a 
clinically efficient outcome measure in persons with subacute stroke 

Stroke: ** Stroke: **  

English LEFS in 
summation, 
aggregated 
assessment: 

Hip osteoarthritis: ** 
Ligament sprain of the knee or leg: ** 
Rheumatoid arthritis: ** 
Stroke: ** 



Finnish 
(Repo et al. 2017) 
(288) 

The Finnish version of the LEFS showed reliability and validity comparable to those 
of the original version. This study indicates that the LEFS serves both clinical and 
scientific purposes in assessing lower-limb function 

Fracture of the foot or ankle: ** Fracture of the foot or ankle: **  

Finnish 
(Repo et al. 2018) 
(289) 

Rasch identified multidimensionality. The LEFS was refined to a 15-item scale with 
four response categories to enhance its validity. All items in the revised version fit 
the Rasch model. The new LEFS for foot and ankle patients proved to be a 
psychometrically sound instrument.  

Lateral malleolar fracture: ****  
Medial malleolar fracture: **** 
Soft tissue injury of foot/ankle: **** 
Trimalleolar fracture: ****  

Lateral malleolar fracture: ** 
Medial malleolar fracture: ** 
Soft tissue injury of foot/ankle: ** 
Trimalleolar fracture: ** 

Low 

Finnish LEFS in 
summation, 
aggregated 
assessment: 

Lateral malleolar fracture: **** 
Medial malleolar fracture: **** 
Soft tissue injury of foot/ankle: **** 
Trimalleolar fracture: ****  
Fracture of the foot: ** 

German 
(Naal et al. 2015) 
(290) 

In conclusion, the German LEFS proved to be a reliable, valid and responsive tool 
for the self-assessment of patients undergoing THA or TKA. Nevertheless, further 
research regarding structure and item content seems warranted. 

Total hip replacement: ** 
Total knee replacement: ** 

Total hip replacement: ** 
Total knee replacement: ** 

 

Gujarati 
(Brahmbhatt, Sheth, 
2018) (291) 

The translation of the LEFS into a Gujarati version was successful in preserving the 
semantic and measurement properties of the original version and was shown to be 
valid and reliable in a Gujarati population 

No relevant conditions: * No relevant conditions: *  

Italian  
(Cacchio et al. 2010) 
(292) 

The Italian version of the LEFS is a valid, reliable, and responsive tool that can be 
used to measure function in Italian patients with lower extremity musculoskeletal 
dysfunction 

Fracture of the leg: ** 
Ligament injury of the knee: ** 
Ligament injury of the ankle: ** 
Meniscal injury: ** 
Osteoarthritis of the hip: ** 
Osteoarthritis of the knee: ** 
Osteoarthritis of the ankle: ** 
 
 

Fracture of the leg: ** 
Ligament injury of the knee: ** 
Ligament injury of the ankle: ** 
Meniscal injury: ** 
Osteoarthritis of the hip: ** 
Osteoarthritis of the knee: ** 
Osteoarthritis of the ankle: ** 
 

 

Italian 
(Bravini et al. 2016) 
(293) 

The 20-item Italian LEFS has unsatisfactory measurement properties. Five items 
were eligible for deletion. 15 items remained after the Rasch-analysis. Removing 
five items and simplifying the scoring from 5 to 4 levels. This results in a more valid 
measure with good reliability and sensitivity to change 

Fracture of the ankle: ***** 
Soft tissue injury of the knee: ***** 
Soft tissue injury of the ankle: ***** 

Fracture of the ankle: ** 
Soft tissue injury of the knee: ** 
Soft tissue injury of the ankle: ** 

Low 

Italian LEFS in 
summation, 
aggregated 
assessment: 

Fracture of the ankle: ** 
Fracture of the leg: ** 
Ligament injury of the knee: ** 
Ligament injury of the ankle: ** 
Meniscal injury: ** 
Osteoarthritis of the hip: ** 
Osteoarthritis of the knee: ** 
Osteoarthritis of the ankle: ** 
Soft tissue injury of the knee: ** 
Soft tissue injury of the ankle: ** 

Malaysian 
(Yunus et al. 2017) 
(294) 

The psychometric properties of the M-LEFS are reported to be excellent in the 
areas of internal consistency, reliability and validity. It can be used to measure 
function in patients with lower extremity musculoskeletal dysfunction 

Lower limb injury, not specified: ** Lower limb injury, not specified: **  

Persian 
(Negahban et al. 
2014) (295) 

In conclusion, the Persian version of the LEFS is a reliable and valid instrument that 
can be used to measure functional status in Persian-speaking patients with 
different musculoskeletal disorders of the lower extremity  

Musculoskeletal disorder of the: 
Hip and thigh: ** 
Knee and leg: **  
Ankle and foot: ** 

Musculoskeletal disorder of the: 
Hip and thigh: ** 
Knee and leg: ** 
Ankle and foot: ** 

 



Spanish 
(Cruz-Díaz et al. 
2014) (296) 

In conclusion, the Spanish LEFS is a valid, reliable and responsive measurement 
tool; it is indicated to properly measure functional impairment in the Spanish 
population with lowerextremity musculoskeletal dysfunction 

Meniscal injury: ** 
Muscle strain of the hip, thigh, ankle 
or foot: ** 
Patellofemoral pain: ** 

Meniscal injury: ** 
Muscle strain of the hip, thigh, ankle 
or foot: ** 
Patellofemoral pain: ** 

 

Taiwan-Chinese 
(Liang et al. 2013) 
(297) 

The modified LEFS had satisfactory psychometric properties in patients with LBP 
and could serve as a supplementary outcome measure to assess their activity 
limitations  

Lower back pain with ischiatic pain: 
** 

Lower back pain with sciatic pain: **  

Taiwan-Chinese 
(Hou et al. 2014) 
(298) 

The LEFS questionnaire is a valid and reliable measure of health status for patients 
with lower extremity disorders. We did observe 11% floor scores, all reported by 
patients with recent onset of lower limb traumatic injuries. 

Fracture of the knee or leg: ** 
Osteoarthritis of the knee or leg: ** 
Severe or minor soft tissue injury of 
the knee or leg: ** 

Fracture of the knee or leg: ** 
Osteoarthritis of the knee or leg: ** 
Severe or minor soft tissue injury of 
the knee or leg: ** 

 

Taiwan-Chinese LEFS 
in summation, 
aggregated 
assessment: 

Fracture of the knee or leg: ** 
Lower back pain with sciatic pain: ** 
Osteoarthritis of the knee or leg: ** 
Severe or minor soft tissue injury of the knee or leg: ** 

Turkish 
(Citaker et al. 2016) 
(299) 

The LEFS has good internal consistency, reliability and construct validity. 
Therefore, the use of the Turkish LEFS can be recommended as an outcome 
measure for functional evaluation in patients with knee disorders. 

ACL-reconstruction with meniscal 
repair: ** 
Meniscal repair: ** 
Patellofemoral pain syndrome: ** 

ACL-reconstruction with meniscal 
repair: ** 
Meniscal repair: ** 
Patellofemoral pain syndrome: ** 

 

 

MHHS 
Modified Harris 
Hip Score 

Published: 2000, Arthroscopy: The Journal of Artroscopic & Related Surgery 
Country: USA, English 
Intended condition: Hip arthrocscopy 
Development rating : * 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

English 
(Potter et al. 2005) 
(300) 

MHHS demonstrates good correlation with SF-36 after arthroscopic partial 
limbectomy 

Arthroscopic partial limbectomy: * Arthroscopic partial limbectomy: *  

English 
(Kemp et al. 2013) 
(301) 

MHHS demonstrated excellent reliability for use in groups and patients, acceptable 
construct validity, adequate responsiveness, MIC < 11, high ability to discriminate 
between patients and controls. Limited in its usefulness because of the single 
aggregate score, lack of content validity, presence of ceiling effects. 

Chondropathy: *** 
FAI: *** 
Labral lesion: *** 

Chondropathy: * 
FAI: * 
Labral lesion: * 

 

English MHHS in 
summation, 
aggregated 
assessment: 

Chondropathy: * 
FAI: * 
Labral lesion: * 
Arthroscopic partial limbectomy: * 

 

NAHS 
Non-arthritic Hip 
Score 

Published: 2003, Clinical Orthopedics and Related Research 
Country: USA, English 
Intended condition: Non-arthritic hip pain  
Development rating : *** 
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HaOS 
Hamstring 
Outcome Score 

Published: The American Journal of Sports Medicine 
Country: Norway, Norwegian 
Intended condition: Hamstring injuries 
Development rating : * 

Year and 
language 

Authors co nclusion  Quality assessment of 
validation  

Aggregated quality assessment 
of development and validation  

Quality of 
the 
instrument  

No accessible validation studies found. 
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Table 7. Conclusive assessments of knee PROMs 

AIMS2 
Arthritis Impact 
Measurement 
Scales 2 

Published: 1992, Arthritis and Rheumatism 
Country: USA, English 
Intended condition: All forms of arthritis  
Development rating : ** 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

Brazilian-
Portuguese 
(da Mota Falcão et 
al. 2003) (344) 

The complex methodologies proposed in the translation and validation of the 
questionnaires should be carefully reevaluated. The simplification of this 
methodology should be studied 

Rheumatoid arthritis: ** Rheumatoid arthritis: **  

Brazilian-
Portuguese 
(Brandão et al. 
1998) (345)  

The physical, symptom and role subscales of the BRAZIL-AIMS2 may be useful in 
the evaluation of QoL 

Rheumatoid arthritis: ** Rheumatoid arthritis: **  

Brazilian-
Portuguese 
AIMS2 in 
summation, 
aggregated 
assessment: 

Rheumatoid arthritis: ** 

Canadian-English 
(Husted et al. 1996 
(346) 

Our data suggest that, like the original AIMS, AIMS-2 is valid for use as an adjunct 
outcome measure for clinical trials in PsA. 

Psoriatic polyarthritis: *  
Psoriac poly- and spondylarthritis: * 

Psoriatic polyarthritis: *  
Psoriac poly- and spondylarthritis: * 

 



Dutch 
(de Joode et al. 
2001) (347) 

These results indicate that the D-AIMS2 can be useful as an instrument to gather 
information about the physical functioning of individuals with severe haemophilia.  

Haemophilia A/B: ** Haemophilia A/B: **  

English 
(Meenan et al. 1992) 
(345) (348) 

Results indicate that the AIMS2 has acceptable qualities of reliability and internal 
validity and that these properties are generalizable across major disease and 
demographic subgroups. 

OA, unspecified: ** 
Rheumatoid arthritis: ** 

OA, unspecified: ** 
Rheumatoid arthritis: ** 

 

French 
(Pouchot et al. 
1996a) (349) 

Work subscale not assesses. Our data suggest, that the generic and specific 
instruments did not measure quality of life in the same manner in matching 
dimensions. In particular, we found a contrast in the mobility dimensions. 

Rheumatoid arthritis: ** Rheumatoid arthritis: **  

French 
(Pouchot et al. 
1996b) (350) 

Work subscale not assessed. This cross-cultural adaptation of AIMS2 in French is 
valid, reliable and responsive in patients with RA in whom MTX is instituted.  

Patients and data identical with 
Pouchot et al. 1996a 

Patients and data identical with 
Pouchot et al. 1996a 

 

German 
(Rosemann, 
Szecsenyi, 2007) 
(351)  

The GERMAN-AIMS2 is a reliable and valid instrument to assess the quality of life 
(QoL) in primary care patients suffering from OA. 

Hip OA: ** 
Knee OA: ** 

Hip OA: ** 
Knee OA: ** 

 

Italian 
(Salaffi et al. 2000) 
(352) 

Our data suggest that, like the original questionnaire, the translated version of 
AIMS2 is a reliable, consistent and valid instrument for measuring health status and 
physical functioning in patients with OA of the knee. 

Knee OA: ** Knee OA: **  

Persian 
(Mousavi et al. 
2009) (353) 

The results showed that the Persian AIMS2 had reasonably good internal 
consistency, test-retest reliability, and convergent validity in patients with 
osteoarthritis of the knee. It is simple and easy to use and now can be applied in the 
future studies in Iran. However, its sensitivity to change needs still to be studied. 

Knee OA: ** Knee OA: **  

Slovak 
(Soosova, Macejova, 
2013) (354) 

The results showed that Slovak-AIMS2 is culturally appropriate, valid and reliable 
for measuring the health status in adult RA patients 

Rheumatoid arthritis: ** Rheumatoid arthritis: **  

Turkish 
(Atamaz et al. 2005) 
(355) 

Conclusion. Turkish AIMS2 is a valid, reliable, and acceptable instrument in patients 
with symptomatic knee OA 

Knee OA: ** Knee OA: **  

AIMS2, modified PROMs 
Chinese 
(Chu et al. 2004) 
(356) 
Added 2 items 

CAIMS2 is a valid tool for measuring the functional status of patients with chronic 
arthritis. Further evaluations of the construct validity and sensitivity of the CAIMS2 
in clinical trials will be carried out. 

Hip OA: ** 
Knee OA: ** 
Rheumatoid arthritis: ** 

Hip OA: ** 
Knee OA: ** 
Rheumatoid arthritis: ** 

 

Dutch 
(Spies-Dorgelo et al. 
2006) (357) 
Hand and finger 
subscale only 

The hand and finger function subscale of the Dutch-AIMS2 was less suitable for the 
measurement of physical functioning in patients with hand and wrist problems than 
the Symptom Severity Scale 

No relevant conditions: * No relevant conditions: *  

Dutch 
(ten Klooster et al. 
2008) (358) 
26-item short form 

The results support the validity of the current measurement model of the AIMS2-SF, 
but suggest that an alternative model with separate upper and lower body 
limitations factors may be more meaningful. 

Rheumatoid arthritis: ****  Rheumatoid arthritis: **  

German 
(Rosemann et al. 
2005) (359)  
26-item short form 

The German AIMS2-SF is a reliable and valid instrument to assess the quality of life 
in primary care patients suffering from OA. The physical scale should be divided 
into an upper body scale and a lower body scale.  

Hip OA: ** 
Knee OA: ** 

Hip OA: ** 
Knee OA: ** 

 





Chinese 
(Cao et al. 2017) 
(366) 

SC-FJS demonstrated excellent acceptability, internal consistency, reliability, and 
construct validity, which can be recommended for patients who underwent joint 
arthroplasty in Mainland China 

Total knee replacement: ** Total knee replacement: **  

Dutch 
(Shadid et al. 2016) 
(367) 

The FJS is a reliable and valid questionnaire and thereby a valuable questionnaire to 
evaluate how a joint prosthesis is integrated in a patient life and measure the 
awareness of an artificial joint. 

Total knee replacement: ** Total knee replacement: **  

English 
(Hamilton et al. 
2017) (368) 

The FJS-12 demonstrates strong measurement properties in terms of validity, 
unidimensionality and sensitivity to change in both hip and knee arthroplasty 
patients.  

Total knee replacement: ***** Total knee replacement: **  

French (Klouche et 
al. 2018) (369) 

SHO-12, the French-language version of the FJS-12 in THA, is a valid, reproducible 
self-administered questionnaire, comparable to the English-language version 

Total hip replacement: ** Total hip replacement: **  

German 
(Baumann et al. 
2016c) (370) 

The German version of the FJS provides good validity and reliability. Prior findings 
on good responsiveness of the FJS could not be confirmed in our patient population. 
Nevertheless, the FJS showed an adequate discriminatory  
power in early postoperative conditions 

Total knee replacement: ** Total knee replacement: **  

German 
(Baumann et al. 
2017) (371) 

We demonstrate good psychometric properties in our patient population and 
confirm a correlation between the radiologic degree of OA and the disease-specific 
PRO-score result of the FJS.  

Knee osteoarthritis due to tibia 
plateau fracture: ** 

Knee osteoarthritis due to tibia 
plateau fracture: ** 

 

German FJS in 
summation, 
aggregated 
assessment: 

Knee osteoarthritis due to tibia plateau fracture: ** 
Total knee replacement: ** 

Japanese 
(Matsumoto et al. 
2015) (372) 

FJS-12 was correlated with the JHEQ and WOMAC, and its reliability was similar to 
that of these tools. The FJS-12 showed a lower mean score than the WOMAC or 
JHEQ and tended to show greater dispersion and more marked differences between 
patients.  

Total hip replacement: ** Total hip replacement: **  

Swedish 
(Heijbel et al. 2019) 
(373) 

The Swedish translation of the FJS-12 showed good validity and reliability and can 
be used to assess outcome after knee arthroplasty 
 

Total knee replacement: ** 
Unilateral knee replacement: ** 

Total knee replacement: ** 
Unilateral knee replacement: ** 

 

Swiss patients, 
language unknown 
(Behrend et al. 
2012) (374) 

This concise score is appealing for its more adequate measurement range and 
because it measures the new, promising concept of the "forgotten joint." 

Total knee replacement: ** Total knee replacement: **  

Swiss patients, 
language unknown 
(Giesinger et al. 
2013) (375) 

We developed the so-called FJS-CAT. The CAT measure for joint awareness 
developed within in this study showed satisfactory psychometric properties. It is 
well accepted by the patients and significantly reduces time for assessment. 

Total knee replacement: **** Total knee replacement: **  

Swiss patients, 
language unknown 
(Behrend et al. 
2017) (376) 

The FJS-12 is a valid instrument to assess medium and long-term follow-up of ACL 
reconstruction. Our findings indicate that the FJS-12 is not only suitable for 
outcome assessment after total joint replacement, but is also well applicable in a 
younger and more active population. 

ACL-reconstruction: ** ACL-reconstruction: **  

 

HSS 
Hospital for 
Special Surgery 

Published: 1973, Clinical Orthopaedics and Related Research 
Country: USA, English 
Intended condition: Total knee replacement 
Development rating : * 



Knee Scoring 
System 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

French 
(Narin et al. 2014) 
(377) 

The French version of the English-language Hospital for Special Surgery Knee 
Replacement Expectations Survey are reliable and valid and can therefore 
be recommended for clinical and research purposes. 

Total knee replacement: ** Total knee replacement: *  

Turkish 
(Neuprez et al. 
2014) (378) 

The Turkish version of the HSS scale met the criteria of reliability and validity in 
measuring symptoms and functional limitations in patients with knee pain. 

Total knee replacement: ** Total knee replacement: *  

 

IKDC 
International Knee 
Documentation 
Committee 
Subjective Knee 
Form 

Published: 2001, The American Journal of Sports Medicine 
Country: USA, English 
Intended condition: Ligament, meniscal, cartilage, pain and other conditions of the knee 
Development rating : ** 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

Arabic 
(Ahmed et al. 2019) 
(379) 

The A-IKDC has excellent reliability and mild validity in cases of osteoarthritis and 
moderate validity in cases of ACL and meniscus injuries. This score is a good 
outcome tool for use in Arabic-speaking countries. 

ACL-injury: **  
Meniscal injury: ** 
Osteoarthritis: ** 

ACL-injury: ** 
Meniscal injury: ** 
Osteoarthritis: ** 

 

Brazilian-
Portuguese 
(Metsavaht et al. 
2010) (380) 

The Brazilian IKDC seems to be a valid and reproducible questionnaire to be used 
with the Brazilian population with knee complaints. It has maintained the 
psychometric properties of the original IKDC Subjective Knee Form version. 

ACL-injury: **  
Meniscal injury: ** 
Osteoarthritis: ** 

ACL-injury: **  
Meniscal injury: ** 
Osteoarthritis: ** 

 

Chinese 
(Fu, Chan, 2011) 
(381) 

The Chinese version of IKDC is a reliable and valid instrument for evaluating 
patients with various knee disorders in the Chinese community. The properties of 
the original English Version of the IKDC were retained. 

Degenerative disorders: ** 
Ligamentous and soft tissue injuries: 
** 

Degenerative disorders: ** 
Ligamentous and soft tissue 
injuries: ** 

 

Chinese 
(Huang et al. 2017) 
(382) 

The IKDC and KOOS were adapted and validated in Chinese-speaking patients with 
various knee injuries. IKDC and KOOS demonstrated high levels of reliability and 
validity. IKDC showed better performance 

ACL-injury: **  
Osteoarthritis: ** 

ACL-injury: **  
Osteoarthritis: ** 

 

Chinese 
(Jia et al. 2018) 
(383) 

The SC-IKDC-SKF was demonstrated to be a reliable, valid and responsive 
instrument for evaluating knee functions and symptoms of patients with knee 
pathology in mainland China. 

Degenerative disorders: ** 
Ligamentous injuries: ** 
Meniscal injury: ** 

Degenerative disorders: ** 
Ligamentous injuries: ** 
Meniscal injury: ** 

 

Chinese IKDC in 
summation, 
aggregated 
assessment: 

ACL-injury: **  
Degenerative disorders: ** 
Ligamentous injuries: ** 
Meniscal injury: ** 
Osteoarthritis: ** 
Soft tissue injuries: ** 



Dutch 
(Haverkamp et al. 
2006) (384) 

The Dutch IKDC proved to be an excellent evaluation instrument for the Dutch 
orthopaedic surgeon, to be used for all patients with knee-related injury. The 
validity of the original IKDC was retained after the translation procedure. 

Meniscal injury: ** 
Osteoarthritis: ** 

Meniscal injury: ** 
Osteoarthritis: ** 

 

Dutch 
(Meer et al. 2013) 
(385) 

The IKDC subjective is more useful than the KOOS to evaluate patients with recent 
ACL ruptures and patients in the first year after ACL reconstruction. 

ACL-injury: **  ACL-injury: **   

Dutch 
(van de Graaf et al. 
2014) (386) 

The IKDC showed the best performance on all measurement properties, implying 
that the IKDC, rather than the KOOS or WOMAC, should be used to assess functional 
outcome in patients with meniscal tears. 

Meniscal injury: ** 
 

Meniscal injury: ** 
 

 

Dutch IKDC in 
summation, 
aggregated 
assessment: 

ACL-injury:  ** 
Meniscal injury: ** 
Osteoarthritis: ** 

English 
(Irrgang et al. 2001) 
(387) 

The IKDC is a reliable and valid knee-specific measure of symptoms, function, and 
sports activity that is appropriate for patients with a wide variety of knee problems. 
Use of this instrument will permit comparisons of outcome across groups with 
different knee problems 

ACL-injury: ****  
Medial meniscal injury: **** 
Patellofemoral pain syndrome: ****  
Osteoarthritis: **** 
PCL-injury: ****  

ACL-injury: **  
Medial meniscal injury: ** 
Patellofemoral pain syndrome: ** 
Osteoarthritis: ** 
PCL-injury: **  

 

English 
(Irrgang et al. 2006) 
(388) 

The IKDC has proven to be reliable and valid. The evidence presented in this study 
also demonstrates that the IKDC has acceptable levels of responsiveness to measure 
change over time in patients with a variety of knee impairments. 

ACL-injury: **  
Medial meniscal injury: ** 
Osteoarthritis: ** 

ACL-injury: **  
Medial meniscal injury: ** 
Osteoarthritis: ** 

 

English 
(Higgins et al. 2007) 
(389) 

The IKDC possesses adequate scale reliability and validity. Factor analysis showed 
multidimensionality and a two-factor structure with 15 items is suggested. 

Mixed knee conditions: **** Mixed knee conditions: ** Low 

English 
(Iversen et al. 2010) 
(390) 

This study raises issues with the face validity of the IKDC when used in children and 
adolescents and provides suggestions for item and form modifications. 

Knee injury, children: * Knee injury, children: *  

English IKDC in 
summation, 
aggregated 
assessment: 

ACL-injury: **  
Ligamentous tear: ** 
Medial meniscal injury: ** 
Osteoarthritis: ** 
Patellofemoral pain syndrome: ** 
PCL-injury: **  

German 
(Kümmel et al. 
2018) (391) 

The German IKDC-SKF is a reliable tool showing good hypotheses testing and 
responsiveness for patients with ACL, meniscus and/or cartilage disorders 
undergoing surgery. However, structural and content validity and MIC require 
further analysis. 

ACL-injury: *****  
Cartilage injury: ***** 
Meniscal injury: ***** 

ACL-injury: **  
Cartilage injury: ** 
Meniscal injury: ** 

Low 

Greek 
(Koumantakis et al. 
2016) (392) 

In conclusion, the IKDC in Greek has demonstrated comparable psychometric 
properties to the original version, therefore the scale is recommended for 
further use in Greek-speaking patients with knee pathology. 

ACL-injury: **  
Meniscal injury: ** 

ACL-injury: **  
Meniscal injury: ** 

 

Italian 
(Padua et al. 2004) 
(393) 

The validation process of the Italian IKDC performed in this study shows that it 
preserves characteristics of reliability and validity similar to the published English 
original version.  

ACL-injury: **  
 

ACL-injury: **  
 

 

Korean 
(Kim et al. 2013) 
(394) 

The K-IKDC demonstrated good measurement properties. We suggest that this 
instrument is an excellent evaluation instrument that can be used for Korean 
patients with knee-related injuries. 

ACL-injury: **  
Meniscal injury: ** 
Patellofemoral pain syndrome: ** 

ACL-injury: **  
Meniscal injury: ** 
Patellofemoral pain syndrome: ** 

 

Persian 
(Ebrahimzadeh et al. 
2015c) (395) 

The Persian version of the IKDC has good validity and reliability; therefore, the 
Persian version of the IKDC Subjective Short Form can be used for the assessment of 
Persian-speaking patients with knee ligament injuries. 

ACL-tear: ** ACL-tear: **  



Swedish 
(Grevnerts et al. 
2017) (396) 

The Swedish version of the IKDC-SKF had good measurement properties in a 
population of ACL deficient patients undergoing ACL reconstruction. 

ACL-injury: ***  ACL-injury: **   

Thai 
(Lertwanich et al. 
2008) (397) 

The Thai version of the IKDC Subjective Knee Form was evidently an excellent 
evaluation instrument as it retained good validity and reliability  

ACL-injury: **  
 

ACL-injury: **  
 

 

Turkish 
(Celik et al. 2014) 
(398) 

The IKDC is brief and easy to administer and interpret, with a minimal investment 
of time required for either the clinician or researcher. The Turkish IKDC also has 
sufficient reliability, validity, and responsiveness. 

Patellofemoral pain syndrome: ** Patellofemoral pain syndrome: **  

 

IKDC, modified PROMs 
English 
(Higgins et al. 2007) 
(389) 
15-item IKDC short 
form 

The IKDC possesses adequate scale reliability and validity, with factor analysis 
resulting in a two-factor solution and inclusion of 15 of the original 18 items. All but 
one item demonstrated clear response pattern. 

Mixed knee conditions: **** Mixed knee conditions: **  

 

K-SES 
Knee Self-Efficacy 
Scale 

Published: 2006, Scandinavian Journal of Medicine and Science in Sports 
Country: Sweden; Swedish and English 
Intended condition: ACL-injury  
Development rating : *** 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

Dutch  
(van Lankveld et al. 
2019) (399) 

Internal consistency and test-retest reliability of the K-SES-D subscales are 
satisfactory. Construct validity of both subscales was confirmed. However, construct 
validity was not confirmed using a two-model solution in CFA. 

ACL-rupture: ****  ACL-rupture: ***  Low 

Swedish  
(Thomeé et al. 2006) 
(400) 

Good reliability and good face, content, construct and convergent validity were 
demonstrated for this new instrument (K-SES) for measuring perceived self-efficacy 
in patients with an ACL injury.  

ACL-rupture: **  ACL-injury: **   

 

KNEES-ACL 
Knee Numeric-
Entity Evaluation 
Score 

Published: 2013, Scandinavian Journal of Medicine and Science in Sports 
Country: Denmark, Danish 
Intended condition: ACL-deficiency 
Development rating : *****  

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

Danish  
(Comins et al. 2013) 
(401) 

The KNEES-ACL consists of seven Rasch confirmed unidimensional constructs, 
which can be used to measure symptoms. We have demonstrated that overall, the 
subscales are independent of gender, age, and whether the patient was pre- or post-
reconstruction. 

ACL-rupture: ****  ACL-rupture: ****  High 

Danish 
(Comins et al. 2018) 
(402) 

These results demonstrate superior responsiveness for KNEES-ACL. KNEES-ACL is 
the most precise and accurate PROM for patients with ACL injury and the most 
trustworthy instrument for clinicians and clinical researchers 

ACL-rupture: **  ACL-rupture: **   



Danish KNEES-ACL 
in summation, 
aggregated 
assessment: 

ACL-rupture: *****  

 

KOOS 
Knee Injury and 
Osteoarthritis 
Outcome Score 

Published: 1998, Journal of Orthopeadic & Sports Physical Therapy 
Country: Sweden; Swedish and English 
Intended condition:  Knee injuries and osteoarthritis 
Development rating : *** 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

Arabic (Almangoush 
et al. 2013) (403) 

The Arabic version of KOOS is a valid and reliable instrument for Egyptian patients 
with various knee injuries. 

ACL-injury: **  
Meniscal injury: ** 
Combined: ** 

ACL-injury: **  
Meniscal injury: ** 
Combined: ** 

 

Chinese (Cheung et 
al. 2016) (404) 

The Chinese version of KOOS is a practicable, reliable, and valid instrument for 
self-assessment of symptoms and functional status in Chinese people with knee 
osteoarthritis. 

Knee osteoarthritis: ** Knee osteoarthritis: **  

Chinese  
(Huang et al. 2017) 
(382) 

KOOS demonstrated high levels of reliability and validity. Most of the Chinese KOOS 
subscales demonstrated good discriminative capacities in detecting clinically 
meaning changes occurred at 12 weeks after treatment.  

ACL-injury: **  ACL-injury: **   

Chinese  
(Cheng et al. 2019) 
(405) 

Future studies should further examine the dimensionality of the KOOS. The HK-
KOOS is a culturally adapted, reliable, and valid outcome measure instrument to be 
used in Hong Kong patients with primary knee osteoarthritis 

Knee osteoarthritis: **  Knee osteoarthritis:**  

Chinese KOOS in 
summation, 
aggregated 
assessment: 

ACL-injury: **  
Knee osteoarthritis: **  

Danish 
(Comins et al. 2008) 
(406) 

KOOS in its present form is not a valid instrument for functional assessment of 
individuals with a recent ACL reconstruction. The three domains in KOOS derived 
from the WOMAC-score do not adequately cover the scope of these patients.  

ACL-reconstruction: **** ACL-reconstruction: *** Low 

Dutch 
(de Groot et al. 
2008) (407) 

The KOOS questionnaire seems to be suitable for patients with mild and moderate 
OA and for patients with a primary TKA.  

Knee osteoarthritis: ** Knee osteoarthritis: **  

Dutch 
(Bekkers et al. 2009) 
(408) 

The KOOS is a valid instrument to measure the clinical condition of patients 
undergoing treatment of a focal cartilage lesion. A further evaluation of the 
clinimetric properties in subgroups would be of great value 

Focal cartilage lesion: ** Focal cartilage lesion: **  

Dutch 
(van de Graaf et al. 
2014) (386) 

This cross-sectional cohort study showed favorable results for reliability and 
validity of the Dutch IKDC compared with the Dutch KOOS and WOMAC for patients 
with meniscal injuries. 

Meniscal injury: ** Meniscal injury: **  

Dutch KOOS in 
summation, 
aggregated 
assessment: 

Focal cartilage lesion: ** 
Meniscal injury: ** 
Osteoarthritis: ** 



English 
(Roos et al. 1998a) 
(409) 

The KOOS proved to be a measure of sufficient reliability, validity, and 
responsiveness for surgery and physical therapy after reconstruction of the ACL 

ACL-reconstruction: ** ACL-reconstruction: **  

English 
(Engelhart et al. 
2012) (410) 

The qualitative and quantitative evaluations performed in the present study 
provide evidence to support the appropriateness of the KOOS subscales among 
patients with articular cartilage lesions. 

No relevant conditions: * No relevant conditions: *  

English KOOS in 
summation, 
aggregated 
assessment: 

ACL-reconstruction: ** 

French 
(Ornetti et al. 2008) 
(411) 

The French version of KOOS is a valid, reliable, and responsive instrument to 
capture specific aspects of functional disability affecting quality of life of knee OA 
patients. 

Knee osteoarthritis: ** Knee osteoarthritis: **  

Greek 
(Moutzouri et al. 
2015) (412) 

The KOOS consistently proved to be a valid instrument in different languages, 
including Greek. We conclude that the KOOS is a valid instrument to measure the 
clinical condition of patients undergoing TKR. 

Total knee replacement: ** Total knee replacement: **  

Italian 
(Monticone et al. 
2012b) (413) 

The KOOS outcome measure was successfully translated into Italian, and proved to 
have good psychometric properties that replicated the results of existing versions. 
Its use is recommended for clinical and research purposes. 

ACL-injury: **  
Meniscal injury: ** 
Combined: ** 

ACL-injury: **  
Meniscal injury: ** 
Combined: ** 

 

Japanese 
(Nakamura et al. 
2011) (414) 

Japanese KOOS is a reliable and stable outcome measure that provides a valuable 
basis for all clinical studies looking specifically at patient opinion concerning their 
knee OA. 

Knee osteoarthritis: ** Knee osteoarthritis: **  

Malaysian 
(Zulkifli et al. 2017) 
(415) 

The results showed, that the original 5-factor model with 42 items failed to achieve 
acceptable values of the goodness of fit indices, indicating poor model fit. 

Knee osteoarthritis: **** Knee osteoarthritis: ** Low 

Persian 
(Salavati et al. 2008) 
(416) 

The Iranian-version of KOOS offers psychometric properties that make it a valid and 
reliable instrument for patients with various knee injuries. 

ACL-injury: **  
Meniscal injury: ** 
Combined: ** 

ACL-injury: **  
Meniscal injury: ** 
Combined: ** 

 

Polish 
(Paradowski et al. 
2013) (417) 

We found the Polish version of the KOOS to be a valid and reliable instrument for 
use in patient groups having ACLR. The smallest change considered clinically 
relevant cannot reliably be detected. 

ACL-injury: **  
ACL- and meniscal injury: ** 

ACL-injury: **  
ACL- and meniscal injury: ** 

 

Polish 
(Paradowski et al. 
2015) (418) 

The Polish KOOS demonstrated good reliability, validity and responsiveness for use 
in patient groups that had undergone TKR. The smallest change considered 
clinically relevant cannot reliably be detected in individual patients. 

Knee osteoarthritis: ** Knee osteoarthritis: **  

Polish KOOS in 
summation, 
aggregated 
assessment: 

ACL-injury: **  
ACL- and meniscal injury: ** 
Osteoarthritis: ** 

Portuguese 
(Goncalves et al. 
2009) (419) 

The Portuguese version of the KOOS demonstrated psychometric properties 
comparable to the other KOOS versions, for knee OA patients. More testing is 
required in order to confirm its value for other than knee OA patient groups. 

Knee osteoarthritis: ** Knee osteoarthritis: **  

Saudi Arabic 
(Alfadhel et al. 2018) 
(420) 

KOOS was well accepted and easily understood by participants. It exhibited 
excellent reliability, internal consistency, and construct validity in patients with 
knee OA. Additional validation studies are needed in younger patients. 

Knee osteoarthritis: ** Knee osteoarthritis: **  





English 
(Jacobs et al. 2018) 
(430) 
3 domains, 11-item 
short form 

The large ceiling effects limit the ability to use several of the KOOS subscales with 
the younger, more active ACL population. However, the 11-item KOOS global offers 
a responsive PRO tool after ACL-reconstruction 

ACL-reconstruction: ****  ACL-reconstruction: ***  

French 
(Ornetti et al. 2009) 
(254) 
Physical Function 
short form 

The French versions of KOOS-PS and HOOS-PS are reliable, valid, and responsive 
questionnaires for capturing functional disability in people with knee and hip OA. 

Hip osteoarthritis: **  
Knee osteoarthritis: ** 

Hip osteoarthritis: ** 
Knee osteoarthritis: ** 

 

Japanese 
(Lyman et al. 2018) 
(431) 
8-item short form 

In conclusion, we have successfully modified the original J-KOOS to create JKOOS+, 
which is a more culturally relevant knee PROM for Japanese patients.  

Knee osteoarthritis: **** Knee osteoarthritis: ***  

Malaysian 
(Zulkifli et al. 2017) 
(415) 
5 domains, 26 item 
short form 

This 5-factor model with 26 items version of KOOS demonstrated a good degree of 
goodness-of-fit and was found to be highly valid and reliable. It is considered 
potentially very useful during an outpatient visit and to monitor changes of 
activities in patient with knee osteoarthritis. 

Knee osteoarthritis: **** Knee osteoarthritis: ***  

Turkish 
(Gul et al. 2013) 
(432) 
Physical Function 
short form 

The Turkish version of the KOOS-PS is a valid and reliable scale that can be used by 
researchers for knee OA. Additional studies are needed to investigate its 
responsiveness to changes 

Knee osteoarthritis: **  Knee osteoarthritis: **  

Multicenter study: 
Czech Republic, 
Sweden, UK, 
Australia, Canada, 
France, the 
Netherlands and 
USA 
(Mehta et al. 2016) 
(433) 
Physical Function 
short form 

The HOOS-PS/KOOS-PS and ICOAP have good internal consistency and construct 
validity in the context of a multi-country studies and supports their use in 
international studies for evaluating function and pain in people with late stage hip 
or knee OA. 

Knee osteoarthritis: ** Knee osteoarthritis: **  

 

KOOS-Child 
Knee Injury and 
Osteoarthritis 
Outcome Score for 
children  

Published: 2012, Acta Orthopaedica 
Country: Sweden; Swedish and English 
Intended condition: Mixed knee conditions in children 
Development rating : ** 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

Dutch 
(van der Velden et al. 
2019) (434) 

The Pedi IKDC showed better psychometric properties than the KOOS-Child and 
should therefore be used in children with knee disorders 

ACL-injury: **  
Patellofemoral pain syndrome: ** 

ACL-injury: **  
Patellofemoral pain syndrome: ** 

 

















WOMAC 
Western Ontario 
and McMaster 
Universities  
Osteoarthritis 
Index  

Published: 1988, The Journal of Rheumatology 
Country: Canada, English 
Intended condition: Primary hip and knee osteoarthritis  
Development rating : *** 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

Arabic 
(Guermazi et al. 
2004) (499) 

The WOMAC is reliable but not valid in its original form. We propose the use of a 
modified version of PF subscale of the WOMAC, although the psychometric 
properties of this instrument must be examined in a larger population. 

Knee osteoarthritis: ** Knee osteoarthritis: **   

Arabic 
(Faik et al. 2008) 
(500) 

In conclusion, the results reported in this study confirm the reliability and validity 
of the Moroccan version of WOMAC in patients with OA of the knee. 
This questionnaire could be suitable in North African countries. 

Knee osteoarthritis: ** Knee osteoarthritis: **  

Arabic WOMAC in 
summation, 
aggregated 
assessment: 

Knee osteoarthritis: ** 

Bengali 
(Rabbani et al. 2015) 
(501) 

The WOMAC® VA3.01 demonstrated acceptable psychometric properties in terms 
of reliability and validity in Bengali-speaking patients with knee OA in Bangladesh. 
It is a reliable and valid measure in patients with OA. 

Knee osteoarthritis: ** Knee osteoarthritis: **  

Chinese 
(Xie et al. 2008) 
(502) 

Chinese WOMAC demonstrated acceptable psychometric properties 
in Singapore. The construct validity was generally good, with several 
exceptions. The factor analysis did not yield three factors, as in the original 
WOMAC. Pain domain correlated weakly with SF-36 bodily pain. 

Knee osteoarthritis: ** Knee osteoarthritis: **  

Chinese 
(Symonds et al. 
2015) (503) 

The culturally and linguistically validated WOMAC NRS 3.1 Simplified Chinese for 
mainland China is deemed to be psychometrically robust in its validity, reliability, 
and sensitivity to change on an electronic PDA medium. 

Knee osteoarthritis: ** Knee osteoarthritis: **  

Chinese WOMAC in 
summation 
aggregated 
assessment: 

Knee osteoarthritis: *** 

Dutch 
(Heintjes et al. 2008) 
(504) 

WOMAC have shown sufficient construct validity and responsiveness for use in 
long-term evaluation studies of adolescents and young adults with knee 
complaints in general practice, when viewed as one group. 

Knee complaint, non-traumatic: ** 
Knee complaint, traumatic: ** 

Knee complaint, non-traumatic: ** 
Knee complaint, traumatic: ** 

 

Dutch 
(van Graaf et al. 
2014) (386) 

The IKDC showed the best performance on all measurement properties, implying 
that the IKDC, rather than the KOOS or WOMAC, should be used to assess functional 
outcome in patients with meniscal tears. 

Meniscal injury: ** Meniscal injury: **  

Dutch WOMAC in 
summation 
aggregated 
assessment: 

Knee complaint, non-traumatic: ** 
Knee complaint, traumatic: ** 
Meniscal injury: ** 

English 
(Bellamy, 1988) 
(321) 

We believe WOMAC to be a reliable, valid and responsive multidimensional, self-
administered outcome measure designed specifically to evaluate patients with OA 
of the hip or knee. 

Knee osteoarthritis: ** Knee osteoarthritis: **   

English 
(Thumboo et al. 
2001) (322) 

This study supports the reliability and construct validity of the WOMAC as an 
outcome measure in English-speaking Asian patients with OA in Singapore, and 
further extends the socio-cultural contexts in which the WOMAC may be used.  

Knee osteoarthritis: ** Knee osteoarthritis: **  
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Table 8. Conclusive assessments of calf PROMs 

LLFI 
Lower Limb 
Functional Index 

Published: 2011, Physical Therapy 
Country:  Australia, English 
Intended condition: Lower limb function in patients with a musculoskeletal condition 
Development rating : ***  

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

English 
(Gabel et al. 2011) 
(513) 

Compared with the LEFS, the LLFI demonstrated preferred clinical utility and 
improved clinimetric performance due to superior psychometric and practical 
characteristics. These findings indicate the LLFI is a viable measure for the 
evaluation of lower-limb status and impairment in clinical and research settings. 

Musculoskeletal knee condition: *** 
Musculoskeletal ankle condition: *** 

Musculoskeletal knee condition: *** 
Musculoskeletal ankle condition: *** 

 

Spanish 
(Cuesta-Vargas et al. 
2014) (514) 

The psychometric properties of this LLFI Spanish version are found to be 
satisfactory and supportive of the findings of the LLFI scale in the English format, 
particularly in the areas of internal consistency, reliability, factor structure and 
error score.  

Hip bursitis: ** 
Knee ligament injury: ** 
Patellofemoral joint injuries: ** 

Hip bursitis: ** 
Knee ligament injury: ** 
Patellofemoral joint injuries: ** 

 

Turkish 
(Duruturk et al. 
2015) (515) 

The LLFI-Tk was found to be valid and reliable and may be used to measure 
function in lower limb musculoskeletal problems in Turkish-speaking patients. 

Knee osteoarthritis: ** 
Patellofemoral pain: ** 

Knee osteoarthritis: ** 
Patellofemoral pain: ** 

 

 

MTSS-score 
Medial Tibial 
Stress Syndrome 
Score 

Published: 2015, British Journal of Sports Medicine 
Country:  Holland; Dutch, English 
Intended condition: Medial Tibial Stress Syndrome 
Development rating : ** 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

Dutch 
(Winters et al. 2015) 
(516) 

We conclude that the MTSS score is a valid, reliable and responsive PROM to 
evaluate injury severity in patients with MTSS. 

Medial Tibial Stress Syndrome: *** Medial Tibial Stress Syndrome: **  



513. Gabel CP, Melloh M, Burkett B, Michener LA. Lower limb functional index: development and clinimetric properties. Phys Ther. 2012;92(1):98-110. 
514. Cuesta-Vargas AI, Gabel CP, Bennett P. Cross cultural adaptation and validation of a Spanish version of the Lower Limb Functional Index. Health Qual Life Outcomes. 2014;12:75. 
515. Duruturk N, Tonga E, Gabel CP, Acar M, Tekindal A. Cross-cultural adaptation, reliability and validity of the Turkish version of the Lower Limb Functional Index. Disabil Rehabil. 2015;37(26):2439-44. 
516. Winters M, Moen MH, Zimmermann WO, Lindeboom R, Weir A, Backx FJ, et al. The medial tibial stress syndrome score: a new patient-reported outcome measure. Br J Sports Med. 2016;50(19):1192-9 

 
 
 
Table 9. Conclusive assessments of foot and ankle PROMs 

AAOS-FAOQ 
American 
Academy of 
Orthopaedic 
Surgeons Foot and 
Ankle Outcomes 
Questionnaire 

Published: 2004, The Journal of Bone and Joint Surgery 
Country:  USA, English 
Intended condition: Ankle pain and function in general 
Development rating : ** 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

English 
(Johanson et al.  
2004) (517) 

The AAOS Lower Limb Instruments for outcomes assessment are highly reliable 
and are correlated with other measures for similar constructs. They are also 
sensitive to change in patient status. The AAOS outcomes assessment instruments 
comprehensively and efficiently measure outcomes. 

Various, unknown conditions of the 
foot and ankle: ** 

Various, unknown conditions of the 
foot and ankle: ** 

 

English 
(Goldstein et al. 
2010) (518) 

It appears that region-specific measures are at least as good as well-validated 
generic instruments at discriminating between functional levels in patients with 
traumatic foot or ankle injuries.  

Traumatic foot or ankle injury: * Traumatic foot or ankle injury: *  

English AAOS-FAOQ 
in summation, 
aggregated 
assessment: 

Various, unknown conditions of the foot and ankle: ** 
Traumatic foot or ankle injury: * 

Korean 
(Kim et al. 2015) 
(519) 

Each item of the Korean version of the AFAQ had the same concept and intention as 
the original version. The Korean version of the AFAQ has satisfactory reliability, 
validity, and responsiveness. 

Fracture, not specified: ** 
Hallux valgus: ** 
Miscellaneous: ** 
Osteochondral talus lesion: ** 

Fracture, not specified: ** 
Hallux valgus: ** 
Miscellaneous: ** 
Osteochondral talus lesion: ** 

 

Spanish 
(González-Sánchez et 
al. 2016) (520) 

The psychometric properties of the AAOS-FAMsp were reported, indicating 
satisfactory and consistent results with the original version. However, the factor 
structure was slightly different than the original AAOS-FAM questionnaire. 

Various, unknown conditions of the 
foot and ankle: ** 

Various, unknown conditions of the 
foot and ankle: ** 

 

Spanish 
(Zelle et al. 2017) 
(521) 

The psychometrics of this scoring system that were recorded in our study favorably 
compare with those of similar reports from the literature. We therefore suggest this 
version of the AAOS-FAOQ as a useful outcome measure in clinical studies that 
include Mexican-Americans with traumatic foot and ankle injuries 

Ankle fractures, not specified: ** Ankle fractures, not specified: **  

Spanish AAOS-FAOQ 
in summation, 
aggregated 
assessment: 

Ankle fractures, not specified: ** 
Various, unknown conditions of the foot and ankle: ** 

 



AOFAS-AHS 
American 
Orthopaedic Foot 
& Ankle Society 
Hindfoot Score 

Published: 1994, Foot and Ankle International 
Country: USA, English 
Intended condition: Various conditions of the foot and ankle.  
Development rating : ** 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

Brazilian-Portuguese 
(Rodrigues et al. 
2008) (522) 

The translation of the AOFAS-AHS into Portuguese and its cultural adaptation, as 
well as the demonstration of its reproducibility and validation criteria provides an 
additional specific instrument for assessing patients. 

Lateral ankle sprain: * Lateral ankle sprain: *  

Brazilian-Portuguese 
(Conceicão et al. 
2016) (523) 

We have been able to demonstrate good and excellent values of inter and intra-
rater reliabilities and validity of the AOFAS. The Rasch analysis detected one item 
(11.1%) with erratic behaviors (number 8). 

Rheumatoid arthritis of the foot: **** Rheumatoid arthritis of the foot: **   

Brazilian-Portuguese 
(de Cunha et a. 
2016) (524) 

The and AOFAS instrument can be considered adequate for use in athletes in the 
Brazilian population with acute ankle sprain, based on the satisfactory results from 
assessment of their measurement properties in this study. 

Acute ankle sprain: ** Acute ankle sprain: **  

Brazilian-Portuguese 
AOFAS-AHS in 
summation, 
aggregated 
assessment: 

Acute ankle sprain: ** 
Rheumatoid arthritis of the foot: ** 
Lateral ankle sprain: * 

Dutch 
(Boer et al. 2017a) 
(525) 

This study confirmed it is a reliable, valid and responsive measurement instrument 
for evaluating functional outcome in Dutch patients with a unilateral ankle fracture. 

Bimalleolar ankle fracture: ** 
Unimalleolar ankle fracture: ** 

Bimalleolar ankle fracture: ** 
Unimalleolar ankle fracture: ** 

 

Dutch 
(Veltman et al. 2017) 
(526) 

Physicians should be aware of floor or ceiling effects when evaluating treatment of 
osteoarthritis of the ankle using PROMs. The VAS for pain and AOFAS outcome 
measure have limited usability due to a floor effect. 

Ankle osteoarthritis: * Ankle osteoarthritis: *  

Dutch 
(Boer et al. 2017b) 
(527) 

The AOFAS-AHS has adequate construct validity and is reliable. The inadequate 
longitudinal validity and responsiveness, however, hamper the use of the 
questionnaire in longitudinal studies and for assessing long-term functional 
outcome 

Calcaneal fracture: ** 
Talus fracture: ** 

Calcaneal fracture: ** 
Talus fracture: ** 

 

Dutch AOFAS-AHS in 
summation, 
aggregated 
assessment: 

Bimalleolar ankle fracture: ** 
Calcaneal fracture: ** 
Talus fracture: ** 
Unimalleolar ankle fracture: ** 
Ankle osteoarthritis: * 

English 
(SooHoo et al. 2003) 
(528) 

The low levels of correlation between the AOFAS Systems and the SF-36 raise 
concern about the validity of the AOFAS instruments in measuring health status. No 
floor or ceiling effects occurred.  

Ankle-Hindfoot complain: * Ankle-Hindfoot complain: *  

English 
(Brodsky et al. 2005) 
(529) 

When content validity, construct validity, and internal consistency were examined 
for the AOFAS score, the results were disappointing. The number of ceiling effects 
identified for the AOFAS score demonstrated that there was poor content validity. 
The low Cronbach alpha score suggests a significant degree of redundancy within 
this score when evaluating for ankle stability 

Broström-Gould surgery procedure: ** Broström-Gould surgery procedure: 
** 

 

English 
(Ibrahim et al. 2007) 
(530) 

We demonstrated a moderate correlation between the AOFAS clinical rating scales 
and the FFI, and satisfactory test-retest reliability. Our results demonstrate a 
satisfactory degree of responsiveness. 

No relevant conditions: * No relevant conditions: *  





Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
inst rument  

Canadian-English 
(Liu et al. 2019) 
(541) 

Our evaluation of the AOS found the instrument to be a strong measure of the effect 
of ankle arthritis on pain and dysfunction. This study supports that 16 of the 18 AOS 
items have psychometric properties useful for clinical assessment. 

End stage ankle osteoarthritis: **** End stage ankle osteoarthritis: **  

Canadian-French 
(Angers et al. 2016) 
(542) 

The AOS-FR is a reliable and valid score. It is equivalent to the original English 
version in terms of psychometric properties. 

Ankle osteoarthritis: ** Ankle osteoarthritis: **  

English 
(Domsic et al. 1998) 
(543) 

The AOS was found to be a reliable and valid self-assessment instrument that 
specifically measures patient symptoms and disabilities related to ankle arthritis. 
Overall reliability, pain subscale reliability, and disability subscale reliability were 
excellent. 

Ankle osteoarthritis: ** Ankle osteoarthritis: **  

English 
(Madeley et al. 2012) 
(532) 

All four (FFI, AOFAS, AOS, SF-36) scores are responsive and can be considered for 
use in this population. We recommend use of a purely subjective score such as the 
Ankle Osteoarthritis Scale or Foot Function Index. 

End stage ankle osteoarthritis: ** End stage ankle osteoarthritis: **  

English AOS in 
summation, 
aggregated 
assessment: 

End stage ankle osteoarthritis: ** 

 

ATRS 
The Achilles 
Tendon Total 
Rupture Score 

Published: 2007, The American Journal of Sports Medicine 
Country: Sweden, Swedish 
Intended condition: Total Achilles tendon rupture 
Development rating : *** 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

Brazilian-Portuguese 
(Zambelli et al. 
2016) (544) 

The Brazilian Portuguese ATRS showed that the new version is easy to apply, self-
explanatory and with good ability to assess the functional limitations of patients 
who suffered a complete rupture of the Achilles tendon 

Total Achilles tendon rupture: * Total Achilles tendon rupture: *  

Chinese 
(Cui et al. 2017) 
(545) 

This study supports that the Chinese version of Achilles tendon Total Rupture Score 
(CH-ATRS) can be used as a reliable and valid instrument for Achilles tendon 
rupture assessing in Chinese-speaking population 

Total Achilles tendon rupture: ** Total Achilles tendon rupture: **  

Danish 
(Ganestam et al. 
2013) (546) 

The Danish ATRS showed moderately strong criterion validity. The ATRS seems 
reliable for the comparison of groups of patients but has limited usability for the 
repeated assessment of individual patients in the clinic.  

Total Achilles tendon rupture: ** Total Achilles tendon rupture: **  

Dutch 
(Opdam et al. 2016) 
(547) 

In conclusion, the Dutch ATRS shows an adequate reliability and validity and can be 
used in the Dutch population for group evaluation of treatment of a total Achilles 
tendon rupture and for research purposes 

Total Achilles tendon rupture: ** Total Achilles tendon rupture: **  

English 
(Kearney et al. 2012) 
(548) 

The ATRS demonstrated high internal consistency and responsiveness. It 
demonstrated minimal ceiling effects and no floor effects. There was limited 
evidence of convergent validity with the DRI and EQ5D. 

Total Achilles tendon rupture: ** Total Achilles tendon rupture: **  

English 
(Carmont et al. 
2013) (549) 

The ATRS was adapted to English and shown to be a reliable, valid and responsive 
method of testing functional outcome of patients following Achilles tendon rupture. 

Total Achilles tendon rupture: ** Total Achilles tendon rupture: **  

English ATRS in 
summation, 

Total Achilles tendon rupture: ** 



aggregated 
assessment: 
French 
(Buckinx et al. 2019) 
(550) 

A valid and reliable French version of the ATRS is now available and can be used to 
assess symptoms, function and physical activity after treatment in patients with a 
total Achilles tendon rupture 

Total Achilles tendon rupture: ** Total Achilles tendon rupture: **  

Greek 
(Touzopoulos et al. 
2017) (551) 

ATRS has shown excellent reliability, equal to original questionnaire, and other 
adapted versions. ATRS appeared a good self-reported instrument to assess 
symptoms and functional limitations in patients suffered from tendon rupture 

Total Achilles tendon rupture: ** Total Achilles tendon rupture: **  

Italian 
(Vascellari et al. 
2016) (552) 

In conclusion, the Italian version of the ATRS proved equivalent evaluation 
capacities to the original version, which makes it a valid instrumentation to assess 
the functional limitations of patients after Achilles tendon rupture 

Total Achilles tendon rupture: ** Total Achilles tendon rupture: **  

Norwegian 
(Myhrvold et al. 
2017) (553) 

The Norwegian adaptation of the ATRS demonstrates acceptable validity and 
reliability for use in the Norwegian population to assess the clinical outcome in 
patients with Achilles tendon ruptures 

Total Achilles tendon rupture: ** Total Achilles tendon rupture: **   

Persian 
(Ansari et al. 2016) 
(554) 

The present study provide evidence for the use of the ATRS-Persian as a reliable 
and valid outcome instrument for assessing patients with Achilles tendon total 
rupture.  

Total Achilles tendon rupture: ** Total Achilles tendon rupture: **  

Polish 
(Bakowski et al. 
2017) (555) 

ATRS-Polish is easy to apply, reliable, valid, consistent and comparable to the 
original English version. It may, therefore, possess a significant clinical relevance.  

Total Achilles tendon rupture: ** Total Achilles tendon rupture: **  

Sweden 
(Nilsson-Helander et 
al. 2007) (556) 

The ATRS is a patient-reported instrument with high reliability, validity, and 
sensitivity for measuring the outcome related to symptoms and physical activity 
after treatment in patients with a total Achilles tendon rupture. 

Total Achilles tendon rupture: ** Total Achilles tendon rupture: **  

Turkish 
(Mutlu et al. 2005) 
(557) 

Based on the results obtained in the assessments of the measurement properties, 
the ATRS-Turkish version was reliable and valid and can be used in clinical practice 

Total Achilles tendon rupture: ** Total Achilles tendon rupture: **  

 

FAAM 
Foot and Ankle 
Ability Measure 

Published: 2005, Foot and Ankle International 
Country: USA, English 
Intended condition: Musculoskeletal disorders of the lower leg, foot, and ankle 
Development rating : *** 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

Brazilian-Portuguese 
(Moreira et al. 2016) 
(558) 

There is evidence of validity and reliability of the FAAM-Brazil. Rasch analysis 
indicated that three items of the ADL subscale did not fit the model in the sample 
studied 

Fracture of the ankle/foot: **** Fracture of the ankle/foot: *** Low 

Chinese 
(González-Sancéz et 
al. 2016) (559) 

The psychometric properties of the FAAM-Ch have been reported, indicating 
satisfactory and consistent results with the original version. The factor structure 
between FAAM-original version and FAAM-Ch is slightly different. 

Fracture: ** 
Lateral ankle sprain: ** 
Metatarsalgia: ** 
Plantar fasciitis: ** 

Fracture: ** 
Lateral ankle sprain: ** 
Metatarsalgia: ** 
Plantar fasciitis: ** 

 

Dutch 
(Weel et al. 2016) 
(560) 

FAAM in Dutch is a valid measurement in foot and ankle complaints and 
comparable to other available versions of the FAAM. Although sufficient construct 
validity was detected, this study shows that the reliability of the Dutch FAAM is not 
optimal in the general population. For clinical relevant individual comparisons, the 
Dutch FAAM questionnaire is not proven appropriate 

Impingement: ** 
Osteoarthritis: ** 
Osteochondral defect: ** 
Tendinopathy: ** 
Trauma: ** 

Impingement: ** 
Osteoarthritis: ** 
Osteochondral defect: ** 
Tendinopathy: ** 
Trauma: ** 

 

English 
(Martin et al. 2005) 
(561) 

These results indicate that the FAAM is a reliable, valid, and responsive measure of 
self-reported physical function for individuals participating in physical therapy, 

Ankle joint pathologies: ***** 
Forefoot pathologies: ***** 
Fractures: ***** 

Ankle joint pathologies: *** 
Forefoot pathologies: *** 
Fractures: *** 

 



with or without operative intervention, for a broad range of musculoskeletal 
disorders of the leg, foot, and ankle. 

Heel pathologies: ***** 
Non-specific leg pain: ***** 
Sprain/strain: *****  

Heel pathologies: *** 
Non-specific leg pain: *** 
Sprain/strain: *** 

English 
(Carcia et al. 2008) 
(562) 

The FAAM may be used to detect self-reported functional deficits related to CAI. 
Further testing that offers evidence for validity, reliability, and responsiveness in 
this population is needed 

No relevant conditions: * No relevant conditions: *  

English 
(Martin et al. 2009) 
(563) 

The results of this study offer evidence of validity for the FAAM ADL subscale as an 
outcome instrument to measure physical function in the diabetic population. 
Further research is needed for the Sports subscale in individuals with diabetes who 
are functioning at a higher level 

Charcot neuropathy: *  
Foot ulcer: * 
Peripheral neuropathy: * 

Charcot neuropathy: *  
Foot ulcer: * 
Peripheral neuropathy: * 

 

English 
(Goldstein et al. 
2010) (518) 

It appears that region-specific measures are at least as good as well-validated 
generic instruments at discriminating between functional levels in patients with 
traumatic foot or ankle injuries.  

Traumatic foot or ankle injury: * Traumatic foot or ankle injury: *  

English 
(Matheny et al. 
2019) (564) 

There was very good evidence of the reliability and validity of FAAM ADL and FAAM 
Sport scores. Two FAAM ADL items may indicate the need for further scale 
development for use in a diverse surgical ankle population 

Ankle injury requiring surgical 
treatment: ****  

Ankle injury requiring surgical 
treatment: *** 

 

English FAAM in 
summation 
aggregated 
assessment: 

Ankle injury requiring surgical treatment: *** 
Ankle joint pathologies: *** 
Forefoot pathologies: *** 
Fractures: *** 
Heel pathologies: *** 
Non-specific leg pain: *** 
Sprain/strain: ***  
Traumatic foot or ankle injury: * 

French 
(Borloz et al. 2011) 
(565) 

The results of this research offer evidence of reliability and validity for the FAAM-F 
for self-assessment of physical function in French-speaking patients with a wide 
range of chronic foot and ankle disorders 

Degenerative disorder: ** 
Post-traumatic disorder: ** 
Traumatic disorder: ** 

Degenerative disorder: ** 
Post-traumatic disorder: ** 
Traumatic disorder: ** 

 

German 
(Nauck, Lohrer, 
2009) (566) 

The FAAM-G questionnaire is a reliable and valid self-reported outcome 
measurement to evaluate patients with chronic ankle instability. For chronic lateral 
ankle instability, the FAAM-G is equivalent to the original FAAM version 

Chronic lateral ankle instability: ** Chronic lateral ankle instability: **  

Japanese 
(Uematsu et al. 
2015) (567) 

This study provides evidence for translation, crosscultural adaptation, convergent 
and divergent validity, internal consistency, and test-retest reliability for the FAAM-
J. However, the scores of the FAAM-J must be interpreted with caution. 

Ankle sprain: ** Ankle sprain: **  

Spanish 
(Cervera-Garvi et al. 
2017) (568) 

The original FFAM-ADL subscale did not show a good fit. This study then validated a 
new 15-item FAAM-Sp ADL and FAAM-Sp Sport subscales, which can be used as a 
self-reported outcome measure in clinical practice and research for patients 
resident in Spain whose main language is Spanish. 

Callus and corns: **** 
Fasciitis: **** 
General foot/ankle conditions: **** 
Osteoarthritis: **** 

Callus and corns: *** 
Fasciitis: *** 
General foot/ankle conditions: *** 
Osteoarthritis: *** 

Low 

Thai 
(Arunakul et al. 
2015) (569) 

The FAAM subjective form was evidently an excellent outcome instrument as it 
retained good validity and reliability after translation. It can be used for the 
evaluation of the physical function, symptoms, and activities in Thai patients. 

No relevant conditions: * No relevant conditions: *  

Turkish 
(Celik et al. 2016) 
(570) 

Our result showed that the FAAMT is a reliable, valid and responsive self-reported 
outcome instrument to evaluate in these patients with variety of foot and ankle 
pathologies 

Ankle sprain: ** Ankle sprain: **  

FAAM, modified PROMs 

English 
(Hung et al. 2014) 
(571) 
FAAM-ADL only 

Only very small differences were found in construct validity for FFI, FAAM-ADL 
and PT-CAT. Unidimensionality was supported for all three instruments. The 
reliability of each was found to be excellent with very little difference. The 
responsiveness/change of FFI-5pt scores was in different direction of the other 
two instruments. 

Mixed surgical procedures of the ankle 
or foot: ****  

Mixed surgical procedures of the 
ankle or foot: *** 

 



English 
(Hoch et al. 2016) 
(572) 
12-item short form 

The original FAAM could be reduced to one 12-item scale. The reduced-item 
instrument or Quick-FAAM demonstrated favorable internal consistency as well as 
convergent validity. 

Chronic ankle instability: ** Chronic ankle instability: **  

Spanish 
(Cervera-Garvi et al. 
2017) (568) 
23-item SF 

This study validated a new 15-item FAAM-Sp ADL and FAAM-Sp Sport subscales, 
which can be used as a self-reported outcome measure in clinical practice and 
research for patients resident in Spain whose main language is Spanish. 

Callus and corns: **** 
Fasciitis: **** 
General foot/ankle conditions: **** 
Osteoarthritis: **** 

Callus and corns: *** 
Fasciitis: *** 
General foot/ankle conditions: ***  
Osteoarthritis: *** 

 

 

FAOS 
Foot & Ankle 
Outcome Score 

Published: 2001, Foot and Ankle International 
Country: Sweden, Swedish 
Intended condition: Foot and ankle problems 
Development rating : ** 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

Brazilian-Portuguese 
(Imoto et al. 2009) 
(573) 

We found that, due to its good reproducibility and validity, this tool was shown to 
be appropriate for measuring function and symptoms in Brazilian patients with 
ankle lateral ligament injuries. 

Ankle ligament injury: ** Ankle ligament injury: **  

Chinese 
(Ling et al. 2018) 
(574) 

In conclusion, a validated open access self-reported outcome score to cater for 
Chinese-speaking patients with foot and ankle problems which can be freely used 
by all investigators has been successfully developed. 

Foot and ankle problems, not 
specified: ** 

Foot and ankle problems, not 
specified: ** 

 

Danish 
(Larsen et al. 2017) 
(575) 

The translation of the FAOS questionnaire into Danish was done in accordance with 
best practice and has excellent repeatability in patients treated for an ankle 
fracture. 

Fracture of the ankle, type AO 43: * Fracture of the ankle, type AO 43: *  

Dutch 
(van den Akker-
Scheek et al. 2013) 
(576) 

Internal consistency, repeatability and construct validity can all be considered good, 
implying that the Dutch version is a reliable and valid questionnaire to assess 
symptoms and functional limitations of the foot and ankle. 

Hallux valgus: ** Hallux valgus: **  

Dutch 
(Sierevelt et al. 
2015) (577) 

The Dutch version of the FAOS seems to have adequate measurement properties for 
use in patients with varying ankle and hindfoot conditions. The FAOS is more 
suitable for evaluation at group level than for monitoring a specific patient. 

Impingement: **** 
Hindfoot or ankle osteoarthritis: **** 
Osteochondral defect or loose body: 
****  

Impingement: ** 
Hindfoot or ankle osteoarthritis: ** 
Osteochondral defect or loose body: 
** 

 

Dutch FAOS in 
summation 
aggregated 
assessment: 

Impingement: ** 
Hindfoot or ankle osteoarthritis: **  
Osteochondral defect or loose body: ** 
Hallux valgus: ** 

English 
(Chen et al. 2012) 
(578) 

Our study has shown that the FAOS has acceptable construct validity, reliability, 
and responsiveness in hallux valgus patients and is a useful patient-based tool in 
following hallux valgus patients 

Hallux valgus: ** Hallux valgus: **  

English 
(Mani et al. 2013) 
(579) 

The FAOS has demonstrated acceptable construct and content validity, 
responsiveness and reliability when used to assess AAFD. Utilization of this rapid 
instrument is therefore appropriate for AAFD patients. 

Flatfoot deformity, stage II: ** Flatfoot deformity, stage II: **  

English 
(Hogan et al. 2015) 
(580) 

Our results demonstrate that the FAOS is a valid, reliable, and responsive patient-
reported outcome tool for hallux rigidus 

Hallux rigidus: ** Hallux rigidus: **  

English FAOS in 
summation 

Flatfoot deformity, stage II: ** 
Hallux rigidus: ** 
Hallux valgus: ** 





English 
(Agel et al. 2005) 
(592) 

The FFI appears to be a reasonable tool for low functioning individuals with foot 
disorders. The FFI should be used with caution in individuals who function above 
the level of independent activities of daily living. 

Forefoot complaints: ** Forefoot complaints: **  

English 
(SooHoo et al. 2006) 
(593)  

The findings of this study support the FFI as a reasonable candidate to monitor 
patient outcomes. However, future follow-up studies are still necessary to confirm 
the theoretical advantages of the FFI over generic instruments. 

Degenerative arthritis: * Degenerative arthritis: *  

English 
(Goldstein et al. 
2010) (518) 

It appears that region-specific measures are at least as good as well-validated 
generic instruments at discriminating between functional levels in patients with 
traumatic foot or ankle injuries.  

Traumatic foot or ankle injury: * Traumatic foot or ankle injury: *  

English 
(Hung et al. 2014) 
(571) 

Only very small differences were found in construct validity for FFI, FAAM-ADL and 
PT-CAT. Unidimensionality was supported for all three instruments. The reliability 
of each was found to be excellent with very little difference. The 
responsiveness/change of FFI-5pt scores was in different direction of the other two 
instruments. 

Mixed surgical procedures of the ankle 
or foot: ****  

Mixed surgical procedures of the 
ankle or foot: ** 

 

English 
(Pinsker et al. 2015) 
(533) 

Comparison of 6 instruments revealed similarity between scales in construct 
validity and reliability. Based on the measurement parameters evaluated, no single 
outcome measure emerged as being superior to the others. 

End-stage ankle osteoarthritis: ** End-stage ankle arthritis: **  

English FFI in 
summation, 
aggregated 
assessment: 

Degenerative arthritis: ** 
End-stage ankle arthritis: ** 
Forefoot complaints: ** 
Mixed surgical procedures of the ankle or foot: ** 
Rheumatoid arthritis: ** 
Traumatic foot or ankle injury: * 

French 
(Pourtier -Piotte et al. 
2015) (595) 

A rigorous methodology enabled to validate the translation of the FFI in terms of 
internal consistency and external validity. Results are for the most part comparable 
with those of the original study and the other translations published 

Rheumatoid arthritis: ** Rheumatoid arthritis: **  

German 
(Kostuj et al. 2018) 
(535) 

The AOFAS-AHS is better suited to evaluate disability and functional limitations of 
patients suffering from foot and ankle pathologies compared with the FFI-D 

No relevant conditions: * No relevant conditions: *  

Italian 
(Vetrano et al. 2014) 
(596) 

The Italian version of the Foot Function Index (FFI-I) is a reliable and valid 
instrument to assess clinical severity in patients with plantar fasciitis. Its use is 
recommended for clinical and research purposes. 

Plantar fasciitis: ** Plantar fasciitis: **  

Persian 
(Mousavian et al. 
2019) (597) 

The Persian version of FFI is valid and reproducible in Persian speaking population 
 

Mixed foot and ankle conditions: ** Mixed foot and ankle conditions: **  

Spanish 
(Pod et al. 2013) 
(598) 

The FFI-Sp is a tool that is reliable and valid, and has very good internal 
consistency. It can be recommended for use in the consulting room, and in studies 
and trials in which one wants to measure the pain, function and activity. 

No relevant conditions: * No relevant conditions: *  

Thai 
(Srimakarat et al. 
2018) (599) 

FFI-TH demonstrated good reliability and validity with appropriate completing 
time. FFI-TH is suitable to be included as one of the Thai PRO measures that provide 
clinical benefit in musculoskeletal medicine. 

Ankle sprain: ** 
Plantar fasciitis: ** 

Ankle sprain: ** 
Plantar fasciitis: ** 

 

FFI, modified PROMs 

Brazilian-Portuguese 
(Stéfani et al. 2017) 
(600) 
FFI-R 68-item scale 

FFI-REVISED (FFI-R) was successfully translated and culturally adapted for use in 
Brazilian patients, demonstrating satisfactory validity and reliability. 

Any foot or ankle surgery: * Any foot or ankle surgery: **  

Chinese/Taiwan 
(Wu et al. 2008) 
(601) 

The adapted FFI is reliable and valid and can be applied among traumatic and non-
traumatic foot disorders. Nevertheless, its clinical application may be limited by a 

Ankle/foot fracture: **  
Plantar fasciitis: ** 

Ankle/foot fracture: **  
Plantar fasciitis: ** 

 



Modified 21-item 
scale 

relatively high proportion of non-applicable answers and significant floor effect in 
some items. 

Dutch 
(Kuyvenhoven et al. 
2002) (602) 
Modified 15 item 
scale 

The 15 item FFI-5 pt is a suitable questionnaire to measure the effect of foot 
complaints on foot function. It can be used in both population and intervention 
studies aimed at reducing pain and disability caused by foot morbidity. 

Non-traumatic forefoot complaint: ** Non-traumatic forefoot complaint: 
** 

 

English 
(Saag et al. 1996) 
(592) 
Modified 7-item pain 
scale 

We believe our findings further support the FFI as an easy-to-use, reliable indicator 
of arthritis foot pain. Investigators conducting interventional RA foot trials should 
strongly consider this instrument as a principal outcome measure. 

Rheumatoid arthritis: ** Rheumatoid arthritis: **  

English 
(Budiman-Mak et al. 
2006) (604) 
FFI-R 68 item scale 

The FFI was revised, and new items were added to compose the FFI-R. The chief 
theoretical change was adding a psychosocial scale. Both long and short forms had 
very good psychometric properties. 

Mixed foot conditions: **** Mixed foot conditions: ** Low 

English 
(Budiman-Mak et al. 
2006) (604) 
FFI-R 34 item scale 

The FFI was revised, and new items were added to compose the FFI-R. The chief 
theoretical change was adding a psychosocial scale. Both long and short forms had 
very good psychometric properties. 

Mixed foot conditions: **** Mixed foot conditions: **  

English 
(Budiman-Mak et al. 
2013) (605) 
FFI-R 34-item scale 

In response to findings in this review, we conducted a rigorous analysis to 
strengthen the metrics of the FFI-R and changed the rating scales to be more user-
friendly and practical. 

Mixed foot conditions: **** Mixed foot conditions: **  

German 
(Naal et al. 2008b) 
(606) 
Modified 18-item 
scale 

Taken together, the present study demonstrated that the FFI-D is a feasible, reliable 
and valid tool for the assessment of pain and disability in German-speaking patients 
with foot complaints. 

Forefoot complaint: ** 
Hindfoot complaint: ** 

Forefoot disorders: ** 
Hindfoot complains: ** 

 

Italian 
(Martinelli et al. 
2014) (607) 
Modified 18-item 
scale 

The FFI showed satisfactory psychometric properties in Italian patients with foot 
and ankle diseases. Further testing in different and larger samples is required in 
order to ensure the validity and reliability of this score. 

Ankle-hindfoot complaint: ** 
Forefoot complaint: ** 

Ankle-hindfoot complaint: ** 
Forefoot complaint: ** 

 

Italian 
(Venditto et al. 2015) 
(608) 
Modified 17-item 
scale 

The 17 Italian FFI is a reliable and valid outcome measure that showed more 
specific and sensitive properties than a generic questionnaire such as the LEFS. 
However, the cross cultural data have to be confirmed in future investigations.  

Achilles tendinopathy: ** 
Plantar fasciitis: ** 

Achilles tendinopathy: ** 
Plantar fasciitis: ** 

 

Korean 
(Huh et al. 2016) 
(609) 
Modified 18-item 
scale 

Preliminary evaluation with the Korean version of the FFI showed satisfactory 
psychometric properties in Korean patients with foot complaints. Further testing in 
different and larger samples is required to ensure validity and reliability. 

Forefoot complaint: ** 
Hindfoot complaint: ** 

Forefoot disorders: ** 
Hindfoot complains: ** 

 

Polish 
(Rutkowski et al. 
2017) (610) 
FFI-R 34-item scale 

The FFI-RS-PL is an important evaluating tool and can be applied in clinical and 
epidemiological studies among Polish-speaking patients suffering from RA. FFI-
RSPL research process should be conducted in other patient groups. 

Rheumatoid arthritis: ** Rheumatoid arthritis: **  



Turkish 
(Yagci et al. 2019) 
(611) 

The Turkish version of the R-FFI was found to be a reliable and valid instrument for 
measuring the foot and ankle-related functional disability and health status of 
turkish patients with foot and ankle problems 

Pes planus: ** 
Plantar fasciitis: ** 

Pes planus: ** 
Plantar fasciitis: ** 

 

 

Karlsson score  
Karlsson 
score/Karlsson 
and Peterson 
Scoring System 

Published: 1991, The Foot 
Country: Sweden, Swedish 
Intended condition: Chronic lateral ankle instability 
Development rating : * 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

Swedish 
(Karlsson, Peterson, 
1991) (612) 

The scoring scale is a useful aid in standardized and detailed assessment of ankle 
joint function after ligament reconstruction for chronic lateral instability. It  can also 
be used to evaluate ankle joint function before and after treatment for injury. 

Chronic lateral ankle instability: * Chronic lateral ankle instability: *  

 

Kerr -Atkins 
Score 
 

Published: 1996, Injury 
Country: United Kingdom, English 
Intended condition: Calcaneal fractures 
Development rating : ** 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

English 
(Kerr et al. 1996) 
(613) 

We have demonstrated that by selecting the most relevant variables to be assessed, 
an effective calcaneal fracture scoring system can be based on as few as four 
categories of questions 

Intra -articular calcaneal fractures: ** Intra -articular calcaneal fractures: 
** 

 

 

Leppilahti Score   
 

Published: 1998, Clinical Orthopaedics and Related Research 
Country: Finland, Finnish 
Intended condition: Achilles tendon rupture 
Development rating : ** 

Year and 
language 

Authors conclusion  Quality assessment of 
validation  

Aggregated quality 
assessment of development 
and validation  

Quality of 
the 
instrument  

No accessible validation studies found. 

 

VISA-A 
Victorian Institute 
of Sports 
Assessment-
Achilles 

Published: 2001, British Journal of Sports Medicine 
Country: Canada, English 
Intended condition: Achilles tendinopathy 
Development rating : ** 
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List of abbreviations 
 
 
General terms 
Agg 
BFM 
CFA 
DIF 
EFA 
G-IRT 
GPCM 
IRT 
MCID 
R.A. 

Aggregated; the psychometric property was calculated on aggregated domain scores 
Bi-factor model 
Confirmatory factor analysis 
Differential item functioning 
Exploratory factor analysis 
Graded item response theory 
Generalized partial credit model (item response theory model) 
Item response theory 
Minimal clinically important difference 
Regression analysis 

 
PROM abbreviations 
15D 
AIMS1/2 
ACL-RSI 
ADL 
AES 
AKPS 
AOFAS-AHS 
AOFAS-HMI 
AOS 
AAOS-FAOQ 
AAOS-LLCS 
ASES 
ASES-e 
ATRS 
AUSCAN 
BI 
BAI 
BBS 
BPSW 
Bush 
CAT 
CHAQ 
Cincinatti 
CIS 
CMS 
CNFDS 
CSOQ 

15-dimensional health related quality of life scale 
The Arthritis Impact Measurement Scales 1st/2 nd version 
The Anterior Cruciate Ligament Return to Sport After Injury 
Activities of Daily Living Score 
Ankle evaluation-grading system 
Anterior Knee Pain Scale/Kujala 
American Orthopaedic Foot & Ankle Society Hindfoot Score 
AOFAS Hallux-MTP-IP-scale 
Ankle Osteoarthritis Scale 
American Academy of Orthopaedic Surgeons Foot and Ankle Outcomes Questionnaire 
American Academy of Orthopaedic Surgeons - Lower Limb Core Scale 
American Shoulder and Elbow Surgeons for shoulder patients 
American Shoulder and Elbow Surgeons for elbow patients 
The Achilles Tendon Total Rupture Score  
The Australian/Canadian Osteoarthritis Hand Index 
Barthel Index 
Beck Anxiety Inventory 
Berg Balance Scale 
Bradburn Scale of Psychologic Wellbeing/Affect Balance Scale  
Bush's index of wellbeing 
Catastrophizing Subscale 
Child Health Assessment Questionnaire 
Cincinatti Knee Rating Scale 
Checklist Individual Strength 
Constant-Murley Score 
Copenhagen Neck Functional Disability Scale 
Cervical Spine Outcomes Questionnaire 



CSQ 
CTSI 
CPG 
DASH 
DRI 
EQ-5D 
FAAM 
FADI 
FAOS 
FASH 
FFI 
FHSQ 
FIQ 
FJS 
FLEX-SF 
FSI 
Fulkerson 
GCPS 
Global/GRS 
GMH 
GPH 
GROC 
HADS 
HAGOS 
HaOS 
HAQ-DI 
HHS 
HKQ 
HOS 
HOOS 
HRQoL 
HSAS 
HSS 
HSS-P 
ICOAP 
ICS 
iHOT-12 
iHOT-33 
IKDC 
JHEQ 
JOACMEQ 
Larsen 
Lequesne 
LEFS 
LLFI 

Coping Strategies Questionnaire 
Carpal Tunnel Syndrome Instrument 
Chronic Pain Grade  
Disabilities of the Arm, Shoulder and Hand questionnaire 
Disability Rating Index 
European Quality of Life 5 Domains 
Foot and Ankle Ability Measure 
Foot and Ankle Disability Index 
Foot & Ankle Outcome Score 
Functional Assessment Scale for Acute Hamstring Injuries  
Foot Functional Index 
Foot Health Status Questionnaire 
Functional Index Questionnaire 
The Forgotton Joint Score 
Flexilevel Scale of Shoulder Function Short Form 
Functional Status Index 
Fulkerson scale (modified Lysholm) 
Graded Chronic Pain Scale 
Global rating scale 
Global Mental Health 
Global Physical Health 
Global Rating of Change 
Hospital Anxiety and Depression Scale  
Copenhagen Hip And Groin Outcome Score 
Hamstring Outcome Score 
Health Assessment Questionnaire Disability Index 
Harris Hip Score 
Hip and Knee Questionnaire 
Hip Outcome Score 
Hip Disability and Osteoarthritis Outcome Score 
Health Related Quality of Life Scale 
Hip Sports Activity Scale 
Hospital for Special Surgery Knee Scoring System 
Hospital for Special Surgery - Patella 
The Intermittent and Constant Osteoarthritis Pain questionniare 
Iowa Calcaneal Score 
International Hip Outcome Tool 12 items 
International Hip Outcome Tool 33 items 
International Knee Documentation Committee Subjective Knee Form 
Japanese Orthopaedic Association Hip Disease Evaluation Questionnaire 
Japanese Orthopaedic Association Cervical Myelopathy Evaluation Questionnaire 
Larsen scale for knee ligament surgery 
Lequesne et al. index of severity for osteoarthritis of the knee 
Lower Extremity Functional Scale 
Lower Limb Functional Index 





PEDI-IKDC 
Penn 
PF-CAT 
PHQ-2 
PHQ-9 
POMS 
PPI 
PROMIS A 
PROMIS D 
PROMIS M 
PROMIS PF 
PROMIS PI 
PRTEE 
PRWE 
PRWHE 
PSEQ-2 
PSS 
QDASH 
RaMS 
RAND 
RAQOL 
RMDQ 
Rowe 
SAFAS 
SANE 
SCTGS 
SDQ 
SDS 
SES 
SHAQ 
ShHi 
SF-4a/b  
SF-6a/b  
SF-8a/b  
SF-10a/b  
SF-20a/b  
SF-12 
SF-20 
SF-36 
SF-36 PF 10 
SIP 
SMFA 
SPADI 
SST 
SSS 

Pediatric International Knee Documentation Committee Subjective Knee Form 
Penn Shoulder Score 
Physical Function Computerized Adaptive Test 
The 2-item Patient Health Questionnaire 
The 9-item Patient Health Questionnaire for depression 
Profile of Mood States  
Present Pain Index 
Patient-Reported Outcomes Measurement Information System Anxiety 
Patient-Reported Outcomes Measurement Information System Depression 
Patient-Reported Outcomes Measurement Information System Mobility 
Patient-Reported Outcomes Measurement Information System Physical Function  
Patient-Reported Outcomes Measurement Information System Pain Interference 
Patient-Rated Tennis Elbow Evaluation score 
Patient-Rated Wrist Evaluation 
Patient-Rated Wrist Hand Evaluation 
The 2-item Pain Self-Efficacy Questionnaire 
Patellofemoral Pain Syndrome Severity scale 
Quick-Disabilities of the Arm, Shoulder and Hand questionnaire 
Roles and Maudsley score 
Rand health insurance study item battery 
Rheumatoid Arthritis Quality of Life 
Roland Morris Disability Questionnaire 
The Rowe Score for Instability 
Sports Athlete Foot and Ankle Score 
Single Assessment Numeric Evaluation 
Stanish and Curwin tendon grading system 
Shoulder Disability Questionnaire 
Self-rating Depression Scale 
Self-Efficacy Scale 
Stanford Health Assessment Questionnaire 
Shoulder Hindrance Scale 
PROMIS Physical Functions Short Form 4 items a/b 
PROMIS Physical Functions Short Form 6 items a/b 
PROMIS Physical Functions Short Form 8 items a/b 
PROMIS Physical Functions Short Form 10 items a/b 
PROMIS Physical Functions Short Form 20 items a/b 
The 12-item Short Form Health Surver 
The 20-item Short Form Health Survey 
The 36-item Short Form Health Survey 
The 36-item Short Form Health Survey 10-item Physical Function subscale 
Sickness Impact Profile 
Short Musculoskeletal Function Assessment 
Shoulder Pain and Disabilty Index 
Simple Shoulder Test 
Symptom Severity Scale 





Appendix IV   
 

Table 1. An overview of the studies included in Article 2, their intervention, target population, and PROM characteristics. In the last column, the PROM judged as the best 
available to measure the study outcome at the time of the study is listed. 

Journal  Article  Year Primary 
outcome 

Intervention  Protoc
ol 

Patient 
condition 
evaluated  

PROM 
originally 
intended for 
patient 
condition  

Sufficient content 
validity for the 
patient condition 
evaluated  

Significant 
difference 
between groups  

Suggested 
PROM  

NEJM Frobell et al. (1) 2010 KOOS4 Early vs delayed optional ACL 
reconstruction 

Yes ACL-
reconstruction 

Yes No No IKDC 

The Lancet Lamb et al. (2) 2009 FAOS Mechanical support for acute 
ankle sprain 

Yes Severe ankle 
sprain 

Yes No Yes FAOS 

The Lancet Griffin et al. (3) 2018 iHOT-33 Hip arthroscopy versus best 
conservative care 
 

Yes FAI Yes Yes Yes iHOT-33 or 
HAGOS 

The Lancet Beard et al. (4) 2018 OSS Arthroscopic decompression vs 
sham vs no treatment  
 

Yes Subacromial pain Yes No No OSS 

JAMA Bennell et al. (5) 2014 WOMAC-
PF 17-item 
subscale 

Physical therapy in patients 
with Hip osteoarthritis  

Yes Hip OA Yes No No WOMAC 

JAMA Rangan et al. (6) 2015 OSS Fracture fixation or humeral 
head replacement 

Yes Proximal 
humerus fracture 

Yes 
 

No No DASH 

JAMA McAlindon et 
al. (7) 

2017 WOMAC 
pain 
subscale 

Intra -articular injection of 40 
mg of triamcinolone acetonide 

Yes Knee OA Yes  No No WOMAC 

JAMA van de Graaf et 
al. (8) 

2018 IKDC Arthroscopic partial 
meniscectomy vs physical 
therapy 

Yes Non-obstructive 
meniscal tear 

Yes No No KOOS 

BMJ Jenkinson et al. 
(9) 

2009 WOMAC 
pain 
subscale 

Dietary intervention plus 
quadriceps exercises vs 
dietary intervention only vs 
quadriceps exercises only vs 
advice leaflet only 

Yes Knee pain, un-
specified 

No No Yes KOOS 



BMJ Bennell et al. 
(10) 
 

2010 SPADI Manual therapy and home 
exercise compared to inactive 
ultrasound 

Yes Shoulder pain/ 
chronic cuff 
disease 

Yes No No WORC 

BMJ Frobell et al. 
(11) 

2013 KOOS4 Early vs delayed optional ACL 
reconstruction 

Yes ACL-
reconstruction 

Yes No No IKDC 

BMJ Bell et al. (12) 2013 VISA-A Injection of 3 mL of their own 
whole blood 

Yes Achilles tendino-
pathy 

Yes No No VISA-A 

BMJ Griffin et al. (13) 2014 Kerr-
Atkins 
score 

Open reduction and internal 
fixation with inter -fragmentary 
screws 

Yes Calcaneal 
fractures 

Yes No No FAAM 

BMJ Costa et al. (14) 2014 PRWE Kirschner wires versus volar 
locking plate fixation 

Yes Distal radius 
fracture 

Yes No No PRWE 

BMJ Kise et al. (15) 2016 KOOS4 Exercise therapy versus 
arthroscopic partial 
meniscectomy for 
degenerative meniscal tear 

Yes Degenera-tive 
meniscal lesion 

Yes  No No KOOS 

BMJ Palmer et al. 
(16) 

2019 *HOS ADL.-
subscale 

Physical therapy vs arthroscopy 
+ physical therapy 

Yes FAI Yes No Yes iHOT-33 or 
HAGOS 

Annals of Internal 
Medicine 

Allen et al. (17) 2010 AIMS-2 OA-specific educational 
materials and telephone 
interviews vs nonspecific vs 
usual care 

Yes Hip or knee OA No No Yes WOMAC 

Annals of Internal 
Medicine 

Rhon et al. (18) 2014 SPADI Physcial therapy vs steroid 
injection  

Yes Subacromial 
impingement 

Yes No No OSS 

Annals of Internal 
Medicine 

Allen et al. (19) 2016 WOMAC Educational materials and 
telephone interviews vs usual 
care 

Yes Hip and/or knee 
OA 

Yes No Yes WOMAC 

Annals of Internal 
Medicine 

Sihvonen et al. 
(20) 
 

2016 *Locking 
item on a 
Likert 
scale 

Arthroscopic partial 
meniscectomy vs sham surgery 

Yes Knee catching or 
locking 

Yes No No KOOS 

Annals of Internal 
Medicine  

Bennell et al. 
(21) 

2017 WOMAC-
PF 17-item 
subscale 

Videoconference sessions with 
a PT and educational material 
vs internet based educational 
material only 

Yes Chronic knee 
pain 

No No Yes KOOS 

Br J Sports Medicine Singer et al. (22) 2011 Kujala BoNT-A (500 U Dysport) vs 
saline injection to the vastus 
lateralis muscle + home 
exercises for vastus medialis 

Yes Patello-femoral 
pain 

Yes No Yes Kujala or 
KOS 

Br J Sports Medicine Creaney et al. 
(23) 

2011 PRTEE Autologous blood injections vs. 
platelet-rich plasma injections 

No Elbow tendino-
pathy 

No No Yes PRTEE 

Br J Sports Medicine Kettunen et al. 
(24) 

2012 Kujala Knee arthroscopy and exercise 
vs  exercise only 

Yes Patello-femoral 
pain 

Yes No No Kujala or 
KOS 



Br J Sports Medicine Steunebrink et 
al. (25) 

2013 VISA-P GTN or placebo patch in 
combination with eccentric 
squats on a decline board. 

No Patellar tendino-
pathy 

Yes No No VISA-P 

Br J Sports Medicine Hallgren et al. 
(26) 

2014 Constant 
Murley 
score 

Arthroscopic subacromial 
decompression vs specific or 
unspecific exercise program 

Yes Sub-acromial 
pain 

Yes No Yes OSS 

Am J Sports Medicine Kane et al. (27) 2008 AOS Standard physical therapy vs. 
physical therapy and topical 
GTN daily. 

No Achilles tendino-
pathy 

No No No VISA-A 

Am J Sports Medicine Zeifang et al. 
(28) 

2010 IKDC Original Periosteum-Cover 
Technique vs. Matrix-
Associated Autologous 
Chondrocyte Implantation 

No Femoral cartilage 
lesions 

Yes No No KOOS 

Am J Sports Medicine Cole et al. (29) 2011 KOOS/ 
IKDC 

MFX or CAIS treatment of 
Chondral lesions 

No Femoral/ 
trochleal 
chondral lesions 

Yes/Yes No/No Yes/Yes KOOS 

Am J Sports Medicine Olsson et al. (30) 2013 ATRS Stable Surgical Repair With 
Accelerated Rehabilitation 
vs. Nonsurgical Treatment for 
Acute Achilles Tendon Ruptures 

No Achilles tendon 
rupture  

Yes No No ATRS 

Am J Sports Medicine Saris et al. (31) 2014 KOOS pain 
and PF 
subscales 

Implantation of matrix -applied 
characterized autologous 
cultured chondrocytes (MACI) 
vs. microfracture (MFX) 

Yes Chondral lesion Yes No No KOOS 

Am J Sports Medicine Dragoo et al. 
(32) 

2014 VISA-P Leukocyte-rich PRP injection 
vs.  dry needle injection. 

Yes Patellar tendino-
pathy 

Yes No Yes VISA-P 

Am J Sports Medicine Carr et al. (33) 2015 OSS PRP injection and arthroscopic 
acromioplasty vs. arthroscopic 
acromioplasty alone.  

Yes Rotator cuff Yes No No WORC 

Am J Sports Medicine Filardo et al. 
(34) 

2015 IKDC Intra -articular injection of PRP 
vs. an intra-articular injection 
of HA in patients with knee OA 

Yes Knee OA Yes No No WOMAC 

Am J Sports Medicine Lantto et al. (35) 2016 Leppilahti 
Score 

Surgical vs non-surgical 
treatment of Achilles tendon 
ruptures 

Yes Achilles-rupture  Yes No No ATRS 

Am J Sports Medicine Flury et al. (36) 2016 OSS Intraoperative PRP injection vs. 
injection of ropivacaine 

Yes Rotator cuff tear Yes No No WORC 

Am J Sports Medicine Smith et al. (37) 2016 WOMAC Intraarticular injection of either 
autolog conditioned plasma or 
saline. 

No Knee OA Yes No Yes WOMAC 

Am J Sports Medicine Cole et al. (38) 
 

2017 *WOMAC 
Pain 
Subscale 

Intra -articular injection of PRP 
vs intra-articular injection of 
HA 

Yes Knee OA Yes No No WOMAC 

Am J Sports Medicine Kon et al. (39) 2017 WOMAC 
pain 
subscale 

Autologous protein solution 
injection vs saline 
 

Yes Knee OA Yes No Yes WOMAC 

Am J Sports Medicine Mansell et al. 
(40) 

2018 *HOS Arthroscopic surgery vs 
physical therapy 

Yes FAI Yes No No iHOT-33 or 
HAGOS 
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Appendix V 

Figure 1. The distribution of persons and items as shown in Rasch targeting plots. Individuals are represented 

by blue bars, with the y-axis indicating the percentage of persons, while the x-axis signifies the individuals' 

proficiency levels. When red bars and blue bars are not aligned, this visualizes the occurrence of a floor or 

ceiling effect (e.g., preoperative ADL or the symptoms and ADL subscales at the 1-year follow-up). 
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