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The misuse and abuse of patient-reported outcome measures
(PROMs) in musculoskeletal research is leading to increas-
ingly irresponsible healthcare recommendations. PROMs are
progressively used as primary outcomes in clinical studies
of musculoskeletal conditions, and there are multiple exam-
ples of the marked impact of such studies on recommended
healthcare strategies. Typically, these studies find no differ-
ence in patient-reported outcome scores when comparing
surgical treatment with other interventions (in most cases
physiotherapy), or find differences believed not to be clini-
cally relevant. A number of these studies have been pub-
lished in high-ranking journals, and consequently, many
national healthcare strategies do not recommend surgical
treatment, at least not as the first choice. For essentially all
these high-impact studies, it is well-documented that the
PROMs are of questionable quality.

Strangely, there is no universal standard for documenting
the quality of PROMs as outcomes. It is essential that clini-
cal studies involving humans follow rules related to ethical
issues according to the Helsinki declaration, to the handling
of data according to the General Data Protection Regula-
tion, to authorship according to criteria of the International
Committee of Medical Journal Editors, and to the validity
of clinical measurement methods (i.e., clinical biochemical
analyses or physical measurements), and also that data are
structurally meticulously prepared and presented, for exam-
ple according to the Consolidated Standards of Reporting
Trials (CONSORT) guidelines. All these issues must be
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thoroughly reported and documented (e.g., by including a
completed CONSORT checklist or by presenting a copy
of the ethical permission), when a manuscript is submit-
ted for publication. For clinical measurement methods to be
trustworthy, proof of their accuracy, sensitivity, specificity,
and repeatability is documented. This has not been the case
for the PROMs used in the high-impact studies mentioned
above.

An example of this is a randomized study of treatment of
acute anterior cruciate ligament (ACL) rupture published
in 2010 in the New England Journal of Medicine (NEJM)
[9]. Five-year follow-up results were published in the Brit-
ish Medical Journal (BMJ) in 2013 [10], and an additional
sub-study in the British Journal of Sports Medicine (BJSM)
in 2017 [8]. The primary outcome in all published articles
was the Knee injury and Osteoarthritis Outcome Score
4, KOOS4, which is a sum-score derived from 4 of the 5
domains of the original KOOS [27]. However, it was dem-
onstrated already in 2008, using Rasch analysis, that KOOS
is invalid for patients with ACL injury [3]. Nor has the valid-
ity of KOOS4 ever been documented; and hence, even the
KOOS homepage (www.koos.nu) advises against its use.
Also, KOOS has insufficient content validity (i.e., relevance
and coverage of items) for patients with ACL injury [13,
31], which is not surprising, since 3 of 5 domains were
taken directly from the Western Ontario McMaster Uni-
versities Osteoarthritis Index, a PROM developed in the
mid-1980s for elderly persons with end-stage osteoarthritis
of the knee or hip. The authors, reviewers, and editors of
the three high-ranking journals that published those studies
should have been well-aware of the problems with applying
KOOS as the primary outcome. Nevertheless, the manu-
scripts were accepted and published. Since KOOS4 scores
were not significantly different between the treatment arms,
the study concluded in favor of a strategy of rehabilitation
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plus optional delayed ACL reconstruction over primary
reconstruction, even though there was significantly greater
clinical laxity of the knee in the rehabilitation group. The
study has had a substantial impact on the treatment of ACL
injury despite robust evidence that KOOS is an inadequate
outcome measure, and this controversy is not unique. Other
studies with a substantial impact that have used inadequate
PROMs include several studies on the treatment of menis-
cal problems published in the BMJ (primary outcome was
KOOS4 [18]), the Journal of the American Medical Associa-
tion (JAMA) (primary outcome International Knee Docu-
mentation Committee Subjective Knee Form (IKDC)) [29],
and the NEJM Evidence (primary outcome KOOS4) [28];
a study on femoroacetabular impingement in BMJ (primary
outcome Hip Outcome Score) [24]; a study on treatment
of proximal humeral fractures in JAMA (primary outcome
Oxford Shoulder Score (OSS)) [26]; and two studies on sub-
acromial impingement published in The Lancet (primary
outcome OSS) [1] and BJSM (primary outcome Constant-
Murley Score) [11], respectively. Finally, a study on ankle
sprain published in The Lancet used the Foot and Ankle
Score as an outcome [22]. None of these PROMs were ade-
quately developed for the patient groups they were used to
evaluate [14], but this was not mentioned or discussed in
any of these studies, and the conclusions were not modified
considering the suboptimal measurement methods.

It is reasonable to expect that at least studies published in
high-ranked journals use valid measurement methods, but
results based on PROMs without robust evidence of validity
are published as often in high- as in lower-ranked journals
[12].

The hierarchy of measurement properties

It is universally accepted that PROMs when used as pri-
mary outcomes in clinical studies, must be valid. Even
though articles reporting PROM data usually state that the
questionnaire(s) used in their study are “valid and reliable”,
and authors commonly cite specific references, the assurance
of validity can in most cases be characterized as nonsense.
Valid PROMs possess a series of measurement properties,
all of which are relevant, but not equally important. There
is a hierarchal order in PROM validation [25]:

1. Content validity

2. Structural validity, internal consistency, cross-cultural
validity

3. Reliability, criterion validity, hypotheses testing con-
struct validity, responsiveness

While adequate content validity ensures what is meas-
ured, the properties in points 2 and 3 ensure how well it
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is measured. If content validity is inadequate, some items
of the PROM might be irrelevant to the patients, and key
concepts of the condition as the patient sees it might be
missing [15, 31]. This leads to an increased risk of a type
2 measurement error (i.e., falsely claiming no difference
between groups), because the PROM has too little sensitiv-
ity and specificity [32]. Next, when the structural validity
of a PROM is assessed by classical test theory models (as
are most PROMs) and not through a statistical measurement
model developed to validate item responses (i.e., an item
response theory (IRT) model), then a number of implicit
scale properties related to the sum-score are simply assumed.
Without assessment of these properties using an IRT model,
it is not known if the items in a domain (e.g., a set of pain
items) measure the same underlying construct (i.e., that the
scale is unidimensional). It is also not known if scale scores
reflect a value on an interval or ordinal scale level, meaning
whether a difference in scores means the same throughout
the scale (e.g., that an increase in pain from 2 to 4 has the
same magnitude as an increase from 6 to 8). Dimensionality
and scale level are both imperative when the scale scores are
interpreted, and other classically reported properties such
as floor/ceiling effects, test—retest reliability, Cronbach's
alpha, MCID, responsiveness, etc., are all meaningless if the
scale is not valid, because in such case the output—the scale
score—is not valid! The arguments for using IRT models
and not classical test theory models for validation of PROMs
are clearly described in the literature [2]

Less than 10% of musculoskeletal PROMs possess ade-
quate content validity [14]. In addition, many PROMs have
only been subjected to the lowest ranking validity analyses
in the hierarchy. Still, many PROMs with no evidence of
content and construct validity are repeatedly characterized
as ‘valid and reliable’. Remarkably, many studies conclude
that a PROM is valid and reliable even though the reported
analyses show the exact opposite. There are even cases
where the most relevant and robust analyses reveal inad-
equate structural validity of a PROM, but where these results
are only reported in the supplementary material and are not
mentioned in the main text, and the conclusion is that the
PROM has “good reliability and validity” [30].

The consequences of continued use
of inadequate PROMs

Does it make a difference to use inadequate PROMs?
PROMs that are adequate are more accurate than inad-
equate PROMs. Practically all PROM scores will improve
after treatment, even if a PROM for shoulder conditions has
been used to evaluate patients with an ACL injury. This is
less important when a single group of patients is assessed,
but when between-group differences are evaluated, it is
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of outmost importance that a condition-specific and valid
PROM is used. Randomized Controlled Trials (RCTs) that
use adequate PROMs show more than twice as often a sig-
nificant between-group difference compared with RCTs that
use inadequate PROMs [12], as they are more responsive
[7]. This means that there is more than a 50% risk that the
conclusion of the RCT mentioned above for the treatment of
ACL injury is incorrect.

It is time for editors and reviewers to accept this. Like-
wise, it is time that healthcare strategists realize that local
or national strategies based on studies that used inadequate
PROMs can carry more than a 50% risk that healthcare fund-
ing is expended on less effective treatments.

It is first the responsibility of the author to ensure that
valid outcome measures are used. Clinicians and researchers
may find it difficult to understand the theoretical background
of PROMs, how to apply a PROM in the clinical setting,
and difficult to evaluate whether articles that conclude that
particular PROMs are valid and reliable are actually valid.
Therefore, with the aim to make all relevant information
about PROMs available and understandable for clinicians
and researchers without any particular statistical education,
we and a group of colleagues produced a 10-article series,
which was recently published in the Scandinavian Journal of
Medicine and Science in Sports [2, 4-6, 12, 14, 17, 19-21].
This also included an analysis of the validity of 61 muscu-
loskeletal PROMs [14].

It appears to be an uphill battle to convince authors to
use adequate and valid PROMs. What about reviewers and
journal editors? No better. COSMIN guidelines for the
validity of PROMs [23, 25] are rigid and complex, but they
define strictly what it takes to design a valid PROM. We
performed an assessment of five relevant PROMs for knee
and hip conditions using the COSMIN guidelines [23, 25].
We also invited the developers of all five PROMs to supply
additional information, which they did. The analytic process
was reported in a completely transparent manner and based
on the highest scientific standards. We found the content
validity of three widely-used knee and hip PROMs: KOOS,
IKDC, and the modified Harris Hip Score to be inadequate.
Our manuscript was rejected by three highly ranked muscu-
loskeletal journals. They were all high-relevance journals
for such a study, as they all have published and still publish
manuscripts that use these PROMs as outcomes. The paper
was finally accepted by Knee Surgery, Sports Traumatol-
ogy, Arthroscopy [13], and following its publication the
American Orthopedic Society for Sports Medicine and the
American Board of Orthopedic Surgery decided to fund a
retrospective content analysis of IKDC [16]. This is a posi-
tive development, but it should also be remembered that con-
tent validity is secured through patient engagement in the
developmental process. Secondary content validation of an
already existing PROM, which did not involve patients in its

development should include concept elicitation techniques
and open discussions with target patients to confirm content
relevance and coverage of items themes until data saturation
is achieved. This will most likely result in a substantially
modified version of the PROM with different items and per-
haps even new domains [15].

But it is worse than that. The problem is not just igno-
rance from reviewers, editors and journals. The greater prob-
lem is, there are already myriads of published studies that
wrongly describe specific PROMs as valid and reliable. It
can for instance be studies assessing the validity of a newly
developed PROM or a local translation of a well-established
PROM. These articles are used as references to state that
PROMs used in clinical studies are “valid and reliable”.
Through this large pool of articles, many journals support
that clinical studies use invalid PROMs.

Ultimately, it is the responsibility of editors and jour-
nals only to publish validity studies of PROMs that are
based on sufficient analytic methods. If this is not done,
then journals are feeding readers with false information on
invalid PROMs. A PROM cannot be considered valid if it
does not have sufficient evidence of content validity, if only
superficial measurement properties of the PROM have been
assessed, or if the structure has not been assessed by IRT
models [2]. Following these simple principles would reduce
the number of articles that erroneously conclude a PROM
to be valid and reliable by more than 90%. Journals should
also consider adding a note of warning on already published
articles that lack a scientific foundation for a statement of
validity of a PROM.

We appeal to authors, reviewers, and particularly journal
editors to meet their responsibility and publish only clinical
studies that apply valid and adequate PROMs. The level of
content validity and evidence of fit to a measurement model
is the very least of what authors should state and editors
demand - an example of an informative statement is given
in [20]. Such studies will be the foundation for decisions on
healthcare strategies and will help ensure that resources are
not wasted on inferior treatments. This appeal also includes
studies on the validity of PROMs.

What if no valid PROM for a particular study exists, for
instance if the only PROM that has been developed through
patient involvement is old and a secondary content valida-
tion has shown that it is outdated [15]? The best solution
is of course to develop a new PROM—which is not real-
istic for most researchers. The next best solution is to use
the ‘least inadequate’ PROM. This can be justified, but the
resultant downgrade of the validity of the results should be
discussed and be reflected in the discussion and conclusion.
This should also be considered when the study is included
as the basis for healthcare strategies. However, other clini-
cal outcomes with more robust measurement properties
(e.g., range of motion, stability, nights with disrupted sleep,
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return-to-work/sport) will most likely be more appropriate
as primary outcomes.

The idea that PROM scores are the most important out-

comes fails in cases where an inadequate PROM has been
used. In such cases, healthcare strategies are best if they are
based on other outcomes.
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