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ABSTRACT

BACKGROUND AND OBJECTIVES: The type of ques-
tionnaire that aims to capture a patient’s perception/view
of an aspect to be measured (e.g. pain intensity) is called
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HIGHLIGHTS

1. Within the validity domain it is possible to analyze: structural validity and construct
validity-hypothesis testing.

2. Responsiveness is the ability of an instrument to detect changes over time.

3. Interpretability is the ability to extract meaning from the results obtained by PROMs.

4. The minimum clinically important change (MIC) is one of the interpretability measures
of PROMs.

5. A checklist with 20 items was proposed to assist in determining the PROM with the best

quality.
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Patient Reported Outcome Measure (PROM). One of the
biggest challenges that clinicians and researchers often face
is making a decision about which PROM to use for the as-
sessment of their patient with pain, especially due to the lack
of scientific literacy needed to understand the criteria and
terms used in the field of measurement properties. Thus,
the objectives of this study (part II) were: (I) to introduce
basic concepts about PROMs with a focus on the termi-
nology and criteria defined by the COnsensus-based Stan-
dards for the selection of health Measurement INstruments
(COSMIN) and (2) to describe the measurement properties
of the validity, responsiveness and interpretability domains
and propose a checklist for assessing the quality of PROMs’
measurement properties.

METHODS: This study was produced using a search for arti-
cles from the COSMIN initiative. For didactic purposes, the
text was divided into two parts.

RESULTS: This article included a description of the mea-
surement properties of the validity (content, structural,
construct), responsiveness (must be assessed through accu-
racy analyses, AUC>0.70) and interpretability (which pro-
vides the minimum clinically important change) domains.
In addition, a checklist was proposed for determining the
quality of the measurement properties of assessment ins-
truments.

CONCLUSION: This study described the measurement pro-
perties within the validity and responsiveness domains, and
the importance of interpretability for obtaining the minimum
clinically important difference. The proposed checklist for
evaluating these properties can help clinicians and researchers
to determine the quality of an instrument and make a deci-
sion about the best option available.

Keywords: Chronic pain, Psychometrics, Musculoskeletal
pain, Reliability, Surveys and questionnaires,
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RESUMO

JUSTIFICATIVA E OBJETIVOS: O tipo de questiondrio que pre-
tende captar a percepgio/visio de um paciente sobre um aspecto
a ser medido (ex: intensidade da dor) é chamado de Instrumento
de Medida Baseado no Relato do Paciente (Patient Reported Out-
come Measure - PROM). Um dos maiores desafios que clinicos e
pesquisadores costumam enfrentar na tomada de decisdo sobre qual
PROM utilizar para a avaliagio de seu paciente com dor, especial-
mente devido 2 falta do letramento cientifico necessdrio para enten-
der os critérios e termos empregados na drea de propriedades de me-
dida. Assim, os objetivos deste estudo (parte II) foram: (I) introduzir
conceitos bdsicos sobre PROMs com enfoque na terminologia e
critérios definidos através do COnsensus-based Standards for the selec-
tion of health Measurement INstruments (COSMIN), e (2) descrever
as propriedades de medida dos dominios validade, responsividade e
interpretabilidade e propor um checklist para avaliagio da qualidade
das propriedades de medida de PROMs.

METODOS: Utilizando uma busca voltada para os artigos da
iniciativa COSMIN, foi elaborada a o presente estudo, que foi
dividido em duas partes para fins diddticos.

RESULTADOS: O presente artigo compreendeu a descricio das
propriedades de medida dos dominios de validade (contetdo,
estrutural, construto), responsividade (deve ser avaliada através
de andlises de acurdcia, AUC>0,70) e interpretabilidade (que
fornece a minima mudanca clinicamente importante). Além dis-
so, foi proposto um checklist para determinacio da qualidade das
propriedades de medida de instrumentos de avaliagio.
CONCLUSAQO: Este estudo descreveu as propriedades de medi-
da dentro dos dominios validade e responsividade, e a importin-
cia da interpretabilidade para a obten¢io da minima diferenga
clinicamente importante. O checklist proposto para avaliagio
dessas propriedades pode auxiliar os clinicos e pesquisadores a
determinarem a qualidade de um instrumento e tomar a decisao
sobre a melhor opg¢io disponivel.

Descritores: Confiabilidade, Dor cronica, Dor musculoesquelé-
tica, Inquéritos e questiondrios, Psicometria.

INTRODUCTION

PROM stands for Patient Reported Outcome Measure'. Ano-
ther commonly used acronym is OMI (Outcome Measurement
Instrument)’. PROM-type instruments were developed to assess
constructs or concepts that cannot be directly measured or that
would be difficult to measure in practice (e.g. kinesiophobia or
fear of movement)?. There are numerous PROMs or OMIs avai-
lable in the literature, however one of the great challenges for
clinicians and researchers is to define which available instrument
is the most appropriate’. Understanding the measurement pro-
perties of a PROM or OMI can help clinicians and researchers to
make a decision about which instrument to use. Thus, PROM:s
or OMIs whose majority of measurement properties have been
tested and whose properties meet the quality criteria described
by international initiatives (such as the COnsensus-based Stan-
dards for the selection of health Measurement INstruments -

COSMIN)’* should be preferred.

As described in part I of this series of two articles, measurement
properties are obtained by studying the characteristics of a given
measure (for example, by establishing relationships/comparisons
between the score of an instrument and the scores of other ins-
truments), with the aim of identifying whether the measure (e.g.
PROM or OMI score) has adequate qualities. Part I presented
the measurement properties of the reliability domain. Part II
described the properties within the validity, responsiveness and
interpretability domains.

'The validity domain of an instrument brings together the measure-
ment properties that try to identify whether the instrument “mea-
sures what it purports to measure™. The following measurement
properties are described in this domain, according to COSMIN: (I)
content validity, (II) structural validity, (III) hypotheses testing for
construct validity, (IV) cross-cultural validity and criterion validity.
The responsiveness domain brings together only one measure-
ment property, which has the same name as the domain: respon-
siveness. Responsiveness is aligned with an instrument’s ability
to detect changes in PROM or OMI scores over time’ in a valid
way. It is a type of validity (the validity of score change), which
has been removed from the validity domain (by COSMIN) to
avoid confusion.

Finally, the interpretability of a PROM is related to the ease of
interpretation and the attribution of meaning to the score of an
instrument for its application in practice®. Although it is not
considered a measurement property, interpretability is a funda-
mental characteristic of measurement instruments, although it is
commonly neglected by researchers.

Considering the difficulty of operationalizing knowledge about
measurement properties, the proposal of a guideline or checklist
can help gather the necessary information to help professionals
and researchers make a decision about choosing the most sui-
table PROM:s, in relation to the quality of their measurement
properties. Thus contributing to the translation of scientific kno-
wledge into practice.

Considering these challenges, the objectives of part II of this
narrative review (didactically divided into two parts) were: (I)
to describe the main measurement properties of the validity and
responsiveness domains, (2) to describe the interpretability of
PROMs and OMIs, and (3) to provide a checklist which, when
completed, can help researchers and clinicians to operationalize/
gather information on the quality of the PROM measurement
properties available in the literature and thus facilitate the deci-
sion-making process.

METHODS

This narrative review was based on studies published by the
COSMIN consensus. Of the 31 references cited in this article,
10 are articles from the COSMIN initiative®>$13-1521.25,

VALIDITY DOMAIN
Content validity

Content validity is defined by the empirical (subjective) evidence
which demonstrates that the items and domains of an instru-
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ment are appropriate and comprehensive in relation to the mea-
surement concepts, population and intended use’. To this end,
it is important that the construct to be assessed is well defined
and interpretable. The instrument’s questions must be designed
in such a way that they can adequately capture people’s percep-
tion of the construct. In addition, a precise and well-founded
definition of the construct should underpin the creation of the
instrument’s items. A key point in the development of an instru-
ment is the clear definition of the construct to be measured, and
the construction of a conceptual model can be of great value in
determining which questions/items should be included in the
PROM or OMP’.

For example, the Lower Extremity Functional Scale (LEFS) was
developed to specifically assess functioning related to the lower
limbs™. Its questions only cover functional activities involving
the lower limbs and its scale was designed to assess functioning.
Thus, the higher the LEES score, the greater the functioning of
the patient with lower limb disorders. Questionnaires such as the
Neck Disability Index (NDI), which assesses disability related to
neck pain, whose construct is disability but includes questions
about pain intensity and headache intensity, have limitations
regarding their content. The questions that should be asked in
this context are: what is the definition of disability considered by
the authors? Is pain intensity a construct that should be inclu-
ded in a questionnaire intended to measure disability? In one of
the analyzed articles, the authors indicated that the construct of
the NDI is “to measure the limitation of activities due to neck
pain”''. However, would pain intensity be an activity?

The first stage in creating a PROM or OMI is developing the ins-
trument. It is common to use qualitative studies (focus groups)
to carry out the “cliciting content” or content generation phase’.
It is of the utmost importance that the target audience is invol-
ved in this stage and that the participants describe what content
should be included in the instrument. At the end of the content
generation process, a draft version of the questionnaire can be
created, and this version should be evaluated again by the tool’s
target audience” 2.

This stage can be considered content validity itself and should
preferably involve the participation of the target audience inten-
ded by the PROM or OMI and experts. This stage can be carried
out through Delphi type studies or through qualitative studies.
Three aspects should be considered at this stage: comprehension,
comprehensiveness and relevance of the OMI items®. COSMIN
describes, in one of its articles, a 10-item criterion (table 1) to
guide the quality assessment of the content validity of a PROM
or OMI®.  For translated instruments, content validity is not
usually described in the literature, since the content of an ins-
trument cannot be modified in the translation process, only cul-
turally adapted without affecting equivalence with the original
version.

Structural validity

Structural validity is defined as “the degree to which the scores
of a measuring instrument are an adequate reflection of the di-
mensionality of the construct being measured””. Thus, struc-
tural validity assesses how many factors or domains are present
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Table 1. 10-item criterion for assessing the quality of content validity
suggested by the COnsensus-based Standards for the selection of
health Measurement INstruments (COSMIN)

Relevance

1. Are the items/questions included relevant to the construct of
interest?

2. Are the items/questions included relevant to the target popu-
lation?

3. Are the items/questions included relevant to the PROM or OMI
application context?

4. Are the answer options appropriate?

5. Can the memory recall period be considered appropriate?

Scope

6. Is there an important concept for evaluating the construct that
is missing from PROM or OMI?

Comprehension

7. Are the PROM or OMI instructions easy to understand for the
PROM or OMI target population?

8. Are the PROM or OMI response options easy to understand
for the PROM or OMI target population?

9. Are the questions or items in the PROM or IMO properly wor-
ded?
10. Are the answer options in line with the questions asked?

PROM = Patient Reported Outcome Measure, OMI = Outcome Measurement
Instrument.

in an instrument, and which items are part of each dimension/
domain/factor. Thus, structural validity can define the dimensio-
nality of an instrument. Identifying the dimensions is important
not only for determining how the PROM or OMI score will be
obtained, but also for interpreting the results’. Multidimensional
questionnaires should have separate scoring systems for each do-
main, making interpretation and clinical decision-making more
precise than when only the total score of an instrument is used?.
Considering Classical Test Theory, Factor Analysis (FA), based on
the correlation of items, is the most widely used method for de-
termining the dimensionality of PROMs or OMIs®. The basic
principle is that highly correlated items are grouped together in
the same factor/domain, while poor correlated items are loaded in
different factors, i.e. items belonging to different factors correlate
to a lesser extent'®. A questionnaire with 3 domains, for example,
should have its 3-factor model confirmed by factor analysis.
Exploratory Factor Analysis (EFA) is generally applied if there
are no clear hypothesis about the number of dimensions of a
scale; it is a method that is not very robust and is only suitable
for generating a preliminary theory for confirmation  posteriori.
Therefore, it should preferably be used in the development phase
of an instrument'.

Confirmatory Factor Analysis (CFA) is recommended if a priori
hypotheses about the dimensions of the construct are available,
based on theory or previous analyses. Therefore, for validation
purposes, CFA is more robust and is recommended by COS-
MINB’M.

For CFA, the fit indices are used to test whether the data fit the
hypothesized factor structure. COSMIN considers good measu-
rement property of structural validity if the analysis meets the
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following criteria: (I) Comparative Fit Index (CFI) or Tucker-
-Lewis Index (TLI) or comparable measure is > 0.95; and (I)
Root Mean Square Error of Approximation (RMSEA) < 0.06; or
(III) Standardized Root Mean Square Residual (SRMR) < 0.08
Considering Item Response Theory, Rasch analysis can be
used as a mathematical model for evaluating one-dimensional
questionnaires, i.e. checking whether the items on a scale that
represent a construct are represented by a single dimension®.
COSMIN provides a detailed description of the quality cri-
teria that should be considered for Rasch analysis: absence of
violation of unidimensionality, local independence and mo-
notocity, and adequate model fit (e.g. infit and outfit between
0.5 and 1.5)P.

The structural validity of the Tampa Kinesiophobia Scale for
Temporomandibular Disorders (TSK-TMD/Br) translated into
Brazilian Portuguese was verified through a CFA which confir-
med the two-factor structure demonstrated for the original En-
glish version of the scale, with a Comparative Fit Index (CFI) =
0.97, which meets the criteria for good measurement property
of structural validity (Figure 1). Questions 1, 2, 10, 15, 17 and
18 fall into the “Activity avoidance” (AA) domain and questions
8-12 fall into the “Somatic focus” (SF) domain. Figure 1 illustra-
tes the structure of the TSK-TMD/Br.

CONSTRUCT VALIDITY - HYPOTHESIS TESTING

Construct validity is the degree to which the scores of a
PROM or OMI are consistent with hypotheses based on the
assumption that the PROM or OMI measures the construct it
intended to measure®. To assess construct validity, hypotheses

Questionnaire
items

Error

must be formulated about how the scores of an instrument
relate to other instruments that measure similar or different
constructs, including not only the direction but also the mag-
nitude of the correlations. Therefore, the hypothesis testing
tool is used to test these hypotheses'™.

These hypotheses can be made by internal correlations and
external correlations. Internal correlations are comparisons
between the scores of the domains of a given PROM or OMI.
External correlations are comparisons between different
PROMs or OMIs (which measure the same construct or not).
There is also the possibility of correlations between hypothe-
ses of differences between the scores obtained to define rele-
vant groups (e.g. when the score of an instrument is able to
differentiate groups according to levels of disability). For this
reason, the current recommendation is that construct validity
be called Hypotheses testing for Construct Validity". A pos-
sible statistical test to verify the Hypotheses testing for Cons-
truct Validity is the Pearson or Spearman correlation tests.
Table 2 shows guiding questions that can help direct the cons-
truction of hypotheses for Hypotheses testing for Construct
Validity. For example, if two questionnaires measure the cons-
truct “perception of disability related to low back pain”, such
as the Roland-Morris Disability Questionnaire (RMDQ)"
and the Oswestry Disability Index (ODI)'¥, a correlation bet-
ween the scores of the scales can be expected, as both measure
the same construct.

In addition, understanding the logic of the scale scores is
fundamental to guaranteeing the expected direction of the

Table 2. Guiding questions for defining the hypotheses of the Hypo-
theses testing for Construct Validity using the example of the disabi-
lity construct and the PROMs Roland-Morris Disability Questionnaire
(RMDQ) and Oswestry Disability Index (ODI) to illustrate the construc-
tion of hypotheses.

ltem 15

Figure 1. Diagram representing the model tested through the Confir-
matory Factor Analysis of the Tampa Kinesiophobia Scale for Tempo-
romandibular Dysfunction. Adapted'®.

AA = Activity Avoidance domain; SF= Somatic Focus domain

| Factor loadings |
70

Correlation
between 93
domain scores

1. What construct does each
PROM measure?

“Both assess the perception
of disability related to low
back pain”

2. What is the logic behind the
PROMs score?

“The higher the score, the
worse the disability”

3. Is a correlation expected bet-
ween PROMs scores? Why?

“Yes, because they both
measure the same construct”

4. What is the expected magnitude  “At least r > 0.50”
of the correlation? Ex: weak, mo-

derate or intense?

5. What is the direction of the ex-
pected correlation? Positive or ne-
gative?

“Positive, because for both ins-
truments the higher the score,
the greater the disability™

So, formulate the complete hypo-
thesis of correlation between the
scores of the scales:

“A moderate and positive
correlation is expected bet-
ween the RMDQ and ODI
scores. Based on the hypo-
thesis that the instruments
measure the same construct”

*The positive direction refers to a direct or proportional relationship between the
variables, which means that when one variable increases in value, the other also
increases. On the other hand, the negative direction refers to an inverse or inver-
sely proportional relationship, in which when the scores of a variable increases,
the score of the other decreases.
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established hypothesis. In this case, if for both scales the score
increases as the individual’s disability worsens, then the direc-
tion of the correlation will be positive.

The recommendation, according to COSMIN, is that 75% of
the hypotheses should be confirmed, i.c. if 4 hypotheses are
raised, at least 3 should be confirmed to ensure that the ins-
trument meets the criterion for good quality of Hypotheses
Testing for Construct Validity. In addition, the authors must
first define the hypotheses based on a conceptual model of the
construct in question. The hypotheses should be described in
sufficient detail to allow the reader to assess the plausibility of
the hypothesis, in order to ensure that the hypotheses are tes-
ted objectively and that the results are interpreted correctly®.

Criterion validity

Criterion validity is defined by COSMIN as the measurement
property that indicates the degree to which scores on an ins-
trument are an adequate reflection of a “gold standard”'. The
term gold standard refers to a reference exam/test that repre-
sents the best available option with well-established results'’
for diagnosing/identifying a dysfunction, disorder or disease.
But what would be a gold standard for PROM-type instru-
ments? What could be called the gold standard when conside-
ring a person’s perception of their disability, for example? The
scientific community may assume that the gold standard for
assessing quality of life is the SF-36 (Medical Outcomes Short-
-Form Health Survey)®, but this determination would only be
a consensus and does not imply that SF-36 represents the “best
available measure” for assessing quality of life.

Based on the results of the COSMIN Delphi study panels, it
was recommended that only long-form versions of PROMs,
when compared to short-form versions, can be considered the
gold standard. Thus, criterion validity consists of comparing/
correlating the score of a long-form version with the score of
the short-form version of the instrument. An example in this
case would be comparing the Brief Pain Inventory?*' - short
version (9 items) with the Brief Pain Inventory - long version
(17 items). The aim of this comparison is to identify whether
it is possible to replace the long version with the short ver-
sion. Criterion validity is a measurement property that aims
to make short versions of questionnaires available, which can
favor the use of PROMs or OMIs in practice and research due
to the reduction of the burden on patients in the time spent
answering long questionnaires®.

According to the criteria established by COSMIN for a good
quality criterion validity measurement property, the correla-
tion between the score of the short version and the score of
the “gold standard” (long version) is: r = 0.70 or AUC (Area
Under Curve - statistical test of accuracy) > 0.70%.

A previous study? created a reduced 2-item version of the
Pain Self-Efficacy Questionnaire (PSEQ-2), which origi-
nally consisted of 10 items (PSEQ-10). The short version
was adequately tested according to the COSMIN guidelines
in individuals with upper limb pain and showed an accepta-
ble correlation (r = 0.76) with the original 10-item version
of the tool?.
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RESPONSIVENESS DOMAIN

Responsiveness

According to COSMIN, responsiveness is defined as the abi-
lity of an instrument to detect changes over time in the cons-
truct being measured, when the change actually occurs'. This
measurement property is applicable to PROMs or OMIs with
evaluative purposes”. Longitudinal studies are needed to as-
sess responsiveness. The measurement property of responsive-
ness is related to the validity of “score change”.

This change can occur through the simple flare-up of symp-
toms or pre/post an intervention that has effects recognized in
the literature to treat the specific condition that is the target
of the PROM or OMI. Responsiveness can be assessed by
comparing, for example, the PROM score with the measure
of global perceived effect of improvement. If the statistical ac-
curacy test (AUC) indicates that the PROM score was able to
correctly identify the outcome (improvement or worsening)
of the majority of the sample evaluated (70%) using the glo-
bal perceived effect of improvement scale, the PROM is con-
sidered to meet adequate responsiveness.

Thus, a PROM that assesses functioning can be considered
responsive if the change in its score (pre- and post-treatment)
follows the result of the change score on the global perceived
effect of improvement scale, i.e. if the global perception of im-
provement is positive in a specific case, the PROM’s change
score should show an improvement in functionality. On the
other hand, if the global perceived effect of improvement shows
a negative score for a given patient then the change score of
the PROM must show a functioning worsening For COSMIN,
adequate responsiveness values for continuous score instru-
ments are those that can confirm at least 75% of the hypotheses
previously established or that have an AUC > 0.70%!.

A previous study®® demonstrated the responsiveness of the
PSEQ-10, PSEQ-4 and PSEQ-2 scales (which assess self-efh-
cacy) in patients with chronic low back pain who underwent a
physiotherapy program. The scales were applied pre- and pos-
t-treatment and the global perceived effect of improvement
scale was applied after treatment. The scores of the PSEQ-10,
PSEQ-4 and PSEQ-2 scales showed the following accuracy
values (AUC), respectively: 0.79, 0.81 and 0.75. These results
show that the score change obtained through the self-effica-
cy scales, both the long and short versions, demonstrated an
adequate ability to detect change when the global perceived
effect of improvement scale was used as an anchor or refe-
rence. Did all patients improve after treatment? This is not
relevant, as long as the PROM or OMI change score tested is
able to identify what the anchor score (Global Perception of
Improvement Scale) detected.

Interpretability

The interpretability of measuring instruments is the ability
to understand and extract meaning from the results obtained
by these instruments'®*¥. Collecting data using PROMs or
OMIs generates results in the form of numerical data, i.e.
quantitative data'®?". The researcher must be able to interpret
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the quantitative data obtained in order to make sense of this
information'*”. Interpretability is of the utmost importance
to encourage the use of PROMs or OMIs in clinical practi-
ce and research. The difficulty of interpreting the result of a
questionnaire score is one of the barriers cited for the use of
these instruments?®.

The application of interpretability is part of the daily life of
anyone who undergoes annual health checkups. When an in-
dividual receives test results, quantitative indices can be seen,
such as their platelet rate in a blood count. Generally, the
parameters of normality are described next to the index ob-
tained for that individual. If the platelet count is above or
below the values described as normal, the individual needs to
know what that count means. The doctor who evaluates the
test results knows how to interpret these outcomes in order
to establish a diagnostic hypothesis and direct the patient to-
wards treatment, if necessary. Without proper interpretation,
the results have no meaning.

Considering PROMs or OMIs, knowing the value of the
Minimal Important Change (MIC) of their score, especially
for PROMs or OMIs formulated for evaluative purposes, can
help researchers and clinicians identify whether the patient
has improved or not after treatment. So, the MIC is a para-
meter for the interpretability of PROMs for evaluative pur-
poses. Is a reduction of 2 units in the intensity of low back
pain pre- and post-treatment considered an acceptable MIC
value? How to define whether the observed change is actually
relevant or just measurement error? For this, the reader will
need data on measurement error and the MIC of the pain
intensity scale, which must be found in the literature and is
condition-specific.

The HIT-6 (Headache Impact Questionnaire)? assesses the
impact of headaches. The higher the HIT-6 score, the grea-
ter the impact of the headache on the patient’s life. Thus,
for a patient who had an initial pre-treatment HIT-6 score
of 65 and a post-treatment HIT-6 score of 40 (Figure 2), it
is possible to infer that there has been improvement based
on the fact that the patient reported an improvement when
answering the anchor instrument (global perceived effect of
improvement scale). The patient’s change score was 65 - 40
= 15 points. The second important question is: what is the
measurement error of the HIT-6 score? The measurement
error (SDC) of the HIT-6 described in the literature for the
Brazilian Portuguese is SDC = 4.38%°. The third question is:
can this change/improvement be considered clinically rele-
vant? The MIC described for the HIT-6 in the literature is
8 points®. For the change to be considered clinically rele-
vant, SDC < MIC, in this case 4.38<15 and 4.38<8, then
the change can be considered clinically relevant and not just
measurement error.

Other questions related to interpretability could be the follo-
wing: (I) is there an expected PROM or OMI score for sub-
groups of patients (e.g. levels of disability)? (II) Is there a
cut-off score for a PROM score to define a prognosis? (e.g.
what score on the pain catastrophizing scale predicts a high
risk of chronic pain?

After 2
months

—

—>

HIT-6 score = 40 (36-78)

global perceived effect of impro-
vement = 3 (-5 to 5)

The patient reports improve-
ment in the global perceived ef-
fect of improvement scale score

HIT-6 score = 65 (36-78)

Figure 2. The change in the score between initial assessment and
two months after the headache treatment was administered. There
was a change of 15 points (65-40 = 15) between the two evaluations
and the patient reported improvement when questioned using global
perceived effect of improvement scale. This is an indication that the
PROM (HIT-6) showed adequate responsiveness, being able to iden-
tify improvement over time when there was improvement.

What criteria should be used when deciding which PROM to
use in research or clinical practice? Proposal for a checklist
based on measurement properties

One of the biggest difficulties reported by clinicians and resear-
chers was: commonly reported is criteria should be followed to
determine whether a PROM or OMI is the best available option
for assessing a given construct? Searching for information on the
quality of the measurement properties of a PROM or OMI in
the literature is a fundamental part of the process. Systematic
reviews of measurement properties can help by bringing all this
information together in one place. However, it is no easy task to
interpret the results found in the literature in order to make a
decision on the most appropriate PROM or OMI.

This review proposes a Checklist for Characterizing the Quality
of PROMs and OMIs (Table 3), which can help researchers and
clinicians in their decision-making. It is recommended that the
table below be filled in taking into account data extracted from
systematic reviews of studies on measurement properties. Howe-
ver, when no systematic reviews are available, it is reccommended
to at least apply the checklist to the original version of the article
and to the translated/adapted version. In practical terms, it is re-
commended that when clinicians and researchers come across an
instrument in the literature, they consult the article that cross-
-culturally translated and validated the instrument and complete
the Checklist for Characterizing the Quality of PROMs and OMI.
If the instrument meets at least part of the measurement pro-
perties described, according to the COSMIN criteria, this may
be an indication that the instrument demonstrates good quality
measurement properties, and its use is encouraged. However, the
use of instruments that have not been adequately tested can lead
to biases in decision-making in clinical practice and research,
since it is not possible to trust the results obtained.

An analysis of the Brief Pain Inventory (short-form) was carried
out considering the data from a systematic review®'. The Brief
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Table 3. Checklist for Characterizing the Quality of Patient Reported Outcome Measure (PROM) and Outcome Measurement Instrument (OMI)

Chaves TC, Lima TC, Spavieri JH,
Claudio AC, Pereira RB and Lira MR

ltems

Judging criteria

Classification

Validity of Content

1 - Has the construct measured by PROM or OMI been adequately
described/defined?

Yes O No O Not described O
Cannot be determined O

2 - Has a conceptual model of the construct measured by PROM or
OMI been described?

Yes O No O Not described OO
Cannot be determined OO

3 - Is it clearly described to which target population the PROM or OMI
applies?

Yes O No O Not described OO
Cannot be determined O

Relevance

4 - Do the PROM or OMI questions seem relevant to the target popu-
lation?

Yes O No 0 Not described OO
Cannot be determined O

5 - Is the reporting period for recalling the construct adequate and
clearly described?

Yes O No O Not described OO
Cannot be determined O

Understanding

6 - Are the questions, answer options and instructions in the PROM or
OMI easy for the target population to understand?

Yes O No 0 Not described OO
Cannot be determined O

Scope

7 - Does the PROM or OMI cover all the fundamental concepts that
should be considered when evaluating the construct?

Yes O No O Not described O
Cannot be determined O

Structural validity - PROM
or OMI domains or sub-s-
cales

8- Does a description through appropriate analysis show that the scale
is unidimensional or multidimensional?

Yes OO No O Not described OO
Cannot be determined O

a — For confirmatory factor analysis the following aspects are descri-
bed: CFl or TLI > 0.95 or RMSEA or SRMR < 0.06

b - For Rasch analysis is described: no violation of unidimensionality,
no violation of local independence, no violation of monotocity, and ade-
quate model fit (infit and outfit values between > 0.5 and < 1.5)?

¢ -For exploratory factor analysis,

Factor loadings > 0.30 and only 10% of items loading on more than 1
factor and explained variance of at least 50% or scree plot results or
Kaiser criterion (Eigenvalues > 1) aligned with the PROM or OMI con-
ceptual model?

Yes O No O Not described O
Cannot be determined OO

Internal consistency

9 - Has structural validity been verified?

Yes O No O Not described O
Cannot be determined O

10 - Cronbach’s alpha > 0.70?

Yes O No O Not described OO
Cannot be determined O

Reliability

11 - Did the reliability of the scale show adequate values? Such as ICC
or weighted Kappa or r > 0.70?

Yes O No O Not described O
Cannot be determined O

12 - Can the test-retest period be considered adequate?

Yes O No O Not described OO
Cannot be determined O

13 — Was a clear description offered that the patients were stable in the
test-retest period?

Yes O No O Not described O
Cannot be determined O

Error measurement

14 - SDC or LoA < MIC

Yes O No O Not described OO
Cannot be determined O

Construct validity - hypo-
thesis testing

15 - Have at least 75% of the hypotheses raised been confirmed?

Yes O No O Not described O
Cannot be determined O

Criteria Validity

16 - Was a correlation r > 0.70 observed between the score of the long
and short version of the PROM or OMI? Or AUC > 0.70?

Yes O No O Not described OO
Cannot be determined O

Responsivity

17 - Were at least 75% of the hypothetical comparisons confirmed or
AUC > 0.70?

Yes O No O Not described O
Cannot be determined O

Interpretability

18 - Is data/values described for the PROM or OMI that allow interpre-
tation of the scores obtained? Ex1: Minimum Clinically Important Chan-
ge (MIC)? Ex2: cut-off value for determining subgroups? Ex3: how to
interpret the score: for example, what does a high or low score mean?

Yes OO No O Not described OO
Cannot be determined O

Cross-cultural adaptation

19 - Is there a version of the PROM or OMI available in Brazilian Por-
tuguese that has followed an appropriate method of cross-cultural
adaptation?

Yes O No O Not described O
Cannot be determined OO

20 - Have the measurement properties of PROM or OMI been tested on
a sample of Brazilians?

Yes O No O Not described OO0
Cannot be determined OO
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