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ABSTRACT

Objective: Using tools to assess the measurement properties of health status instruments
improves the methodological quality of systematic reviews of measurement properties. This
meta-review aimed to discuss the methodological, research and practical applications of the
reported tools in systematic reviews that assess the measurement properties of instruments
evaluating Health-Related Quality of Life (HRQoL). Design: Meta-review. Methods:
Electronic search was carried out on bibliographic databases, including PubMed, CINAHL,
PsycINFO, SCOPUS, WOS, COSMIN database, and ProQuest Dissertations & Theses, being
limited by time (2008-2019) and language (English). The meta-review was conducted
following the Preferred Reporting Items for Systematic Reviews and Meta-Analysis
Guidelines (PRISMA). Results: A total of 226 systematic reviews were assessed. Concerning
the quality of the review process, some methodological lacks were found, as the poor
compliance with reporting or methodological guidelines. Regarding the procedures to assess
the quality of measurement properties, 146 (64.6%) of reviewers applied one tool at least.
Tool format and structure differed among standards or scientific traditions (i.e. psychology,
medicine and economics), but most assess both measurement properties and the usability of
instruments. As far as the results and conclusions of systematic reviews are concerned, only
60 (26.5%) linked the purpose of instrument to the evidence of measurement properties (e.g.
evaluative to responsiveness). Conclusions: The quality of the review process increased over
time, but reports should still improve with regard to adherence to guidelines. The COSMIN
would be the most widespread and comprehensive tool both to assess the risk of bias of
primary studies, and measurement properties of HRQoL instruments for evaluative purposes.
Nonetheless, some improvements with respect to the length and structure, and the evaluation
of the feasibility and burden may be advisable to increase its applicability and dissemination

among researchers in order to conduct high quality systematic reviews. PROSPERO
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STRENGTHS AND LIMITATIONS

e The search strategy has been designed to be comprehensive, following the Peer Review of

oNOYTULT D WN =

Electronic Search Strategies (PRESS) guidelines including specific filters for finding studies
on psychometric properties of measurement instruments.

13 e A total of 226 systematic reviews were included and, to our knowledge, this meta-review
15 provides the broadest overview of the most common tools used to assess measurement
properties of HRQoL instruments and their relationship with measurement standards,

20 scientific traditions and purposes of the measures.

22 e Some of the included systematic reviews poorly reported the review process, outcomes,
24 and conclusions, and this fact may have led to miss some data.

57 e Inclusion of studies published in English only may have led to language bias.
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INTRODUCTION

Systematic reviews of measurement properties critically appraise the content and
measurement properties of all instruments measuring a certain construct of interest in a
specific study population!. Systematic reviews provide a comprehensive overview of the
measurement properties of health instruments and support evidence in the selection of
instruments for a given purpose (e.g. research, clinical practice, predictive)>3. Because of
their relevance, in this type of systematic review, different authors have evaluated the
methodological quality not only of their key phases, namely the search strategy, the bias risk
assessment of the primary studies and the data synthesis, but also if the measurement
properties of the health status instruments have been appraised with standardized procedures
or tools during the data extraction phase!->*>. However, depending on the measurement
standards upon these tools were developed, the approach to analyse the measurement
properties of instruments may vary®, which could lead to different conclusions and
recommendations in spite of the effort undertaken by the international Society for Quality of
Life Research to set consensus based minimum standards’. Besides, according to
Rosenkoetter and Tate, the available assessment tools commonly used by clinicians and
researchers to select the appropriate outcome measures for specific purposes show a variety
of forms and cover a mix of standards related to reporting, methodological quality and
statistical outcome quality.

The present meta-review aims to discuss the methodological, research and practical
applications of the reported tools in systematic reviews that assess the measurement
properties of instruments evaluating the quality of life within the context of health and
disease, i.e., Health-Related Quality of Life (HRQoL)®. The specific objectives are to identify
systematic reviews assessing the measurement properties of HRQoL instruments; identify the

main tools applied to assess their measurement properties; describe the contents of the tools
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applied (validity, reliability, feasibility, etc.); identify the measurement standards upon which
these tools were developed or conform to, comparing their similarities and differences, and
appraise how authors of these systematic reviews include the assessment of the measurement
quality in their results and conclusions, i.e. to what extent conclusions depend on the results
of the evaluation of the measurement properties, as well as their relationship, if any, with the
purpose of the HRQoL instrument (e.g. evaluative).

METHODS

The protocol of this review? was prospectively registered. We conducted this meta-review
following the Preferred Reporting Items for Systematic Reviews and Meta-Analysis
Guidelines (PRISMA)!011,

Search strategy

A systematic search was performed in PubMed, US National Library of Medicine, by
National Center for Biotechnology Information (NCBI); CINAHL, Cumulative Index to
Nursing and Allied Health Literature, by EBSCOhost; PsycINFO, Psychological Information,
by APA PsycNET; SCOPUS by Elsevier; WoS ,Web of Science CORE, by Thomson
Reuters, and Consensus-based Standards for the selection of Health Measurement

Instruments database by COSMIN Initiative (http://www.cosmin.nl/). ProQuest Dissertations

& Theses Global was used for searching grey literature, and search alerts in all databases
were set. The search strategy followed the Peer Review of Electronic Search Strategies
(PRESS) guidelines recommendations'?!3, and consisted of 3 filters composed of search
terms for the following: (1) systematic review methodology; (2) HRQoL instruments; and (3)
measurement properties. The latter filter was developed by the Vrije University Medical
Center for finding studies on measurement properties of measurement instruments'4. All
filters were adapted for all databases. Search was performed in July 2018, limited by time,

and language (English) (See Supplementary File S1 for search strings for all databases).
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Inclusion criteria

Time frame

We limited our search to studies published between 2008-2019, including search alerts.
Study design

Systematic reviews aiming to report or to assess the measurement properties of instruments
evaluating the quality of life within the context of health and disease®. Systematic reviews
were required to include the full results report and detailed information about the procedures
used to assess the measurement properties. Systematic reviews exclusively focused on the
evaluation of clinical interventions were excluded.

Setting and Participants

We included the whole range of ages (new-borns, toddlers, children, teenagers, young adults,
middle-age adults and elderly people), in any healthcare setting.

Study screening

References identified by the search strategy were entered into Mendeley reference
management software, and duplicates were removed. Titles and abstracts were screened
independently by two reviewers. When decisions were unable to be made from title and
abstract alone, the full paper was retrieved. Full-text inclusion criteria were checked
independently by two reviewers. Discrepancies during the process were resolved through
discussion (with a third reviewer when necessary).

Data extraction

Extracted information of each selected systematic review and meta-analysis included general
information as author, year, and quality of review process of systematic reviews (e.g.
protocol registration, reporting guidelines, use of flowchart). Information concerning the
main identified tools applied to assess the measurement properties of HRQoL instruments

included the title, purpose/use, number of items, response categories, instrument assessment
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criteria, and measurement properties assessed. Information of how authors of these
systematic reviews include the assessment of the quality of HRQoL in their results and
conclusions. Authors of eligible studies were contacted to provide missing or additional data
when necessary.

RESULTS

Search results

Figure 1 shows the results of the search strategy, reported according to the PRISMA flow
diagram. A total of 4280 references were identified through databases search. After removing
duplicates, 3015 titles and abstracts were screened. After the assessment of 485 full-text
documents for eligibility, plus 20 additional articles identified by citation alerts, a total of 226
systematic reviews were included in the qualitative analysis. These systematic reviews
covered a wide range of HRQoL instruments, both generic and disease-specific. A total of 23
(10.2%) of systematic reviews assessed the quality of one measurement property only, such
as the conceptual and measurement model or the content validity (See Supplementary File 2

for characteristics and references of studies).

Insert Figure 1 here or near here
Quality of review process of systematic reviews

Table 1 shows the quality of review process of systematic reviews. Findings showed that 18
(8.0%) of reports registered the protocol prospectively, a figure that raised to 16% when
considering the reports from 2014 onwards; 64 (28.3%) followed reporting guidelines such as
PRISMA (45.3% the last six years), 33 (14.6%; 18.9% the last six years) assessed the
reporting and/or the methodological quality of primary studies using recommended guides,
such as Standards for the Reporting of Diagnostic Accuracy Studies (STARD) and Quality
Assessment of Diagnostic Accuracy Studies (QUADAS), respectively, 218 (96.5%) reported

the search strategy, 99 (43.8%) reported the detailed syntax for one database at least, 117
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(51.8%) made the article selection by two or more independent reviewers, 148 (65.5%) used
a flowchart to report search outcomes, and 127 (56.2%) stated the funding. These last

percentages slightly increased when reducing the time frame to the last six years.

Insert Table 1 here or near here

Assessment of measurement properties of HRQoL instruments

Assessment procedures of measurement properties varied considerably. A total of 146
(64.6%) out of 226 systematic reviews applied one tool at least, that is, a published and well
accepted list of criteria, to rate the evidence on measurement properties of instruments; 38
(16.8%) applied their own author’s criteria only; 30 (13.3%) followed literature
recommendations included in very highly circulated books or papers only, and 12 (5.3%)
used an ad hoc checklist of criteria only. A total of 80 (35.9%) systematic reviews did
combine different procedures. Most usual combinations were the use of two tools or one tool
and literature recommendations.

Tools to assess measurement properties of HRQoL instruments

The first twelve columns of Table 2 present the characteristics for the identified tools used to
assess measurement properties using the last update we are aware of. Tools are reported in
order of frequency of use, as pointed out in the last row of the table: 1) “COnsensus-based
Standards for the selection of Health Measurement INstruments (COSMIN)”, COSMIN
initiative!>16; 2) “Quality Criteria for Measurement Properties”, Terwee et al.!”; 3)
“Attributes and Criteria to assess Health Status and Quality of Life Instruments”, Scientific
Advisory Committee Medical Outcomes Trust (SACMOT)!%1; 4) “Health Status Measures
in Economic Evaluation”, Brazier et al.?%?!; 5) “Guidance for Industry Patient-reported
Outcomes Measures”, Food and Drug Administration (FDA)?%%3; 6) “Evaluating Patient-
based Outcomes Measures for use in clinical trials”, Fitzpatrick et al.>* (also known as

Fitzpatrick's criteria); 7) “International Classification of Functioning” and “International
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Classification of Functioning for Children and Youth”, World Health Organization?’; 8)
“Evaluating Measures of Patient Reported Outcomes (EMPRO)”, Spanish Cooperative
Investigation Network for Health and Health Service Outcomes Research (IRYSS)?; 9)
“Spinal Cord Injury Criteria”, Spinal Cord Injury Rehabilitation Evidence (SCIRE)?7?%; 10)
“Criteria for Assessing the Tools of Disability Outcomes Research”, Andresen®’ (also known
as Andresen’s tool); 11) “CanChild Outcomes Measures”, CanChild Center for Childhood
Disability Research?’, and 12) “Outcomes Measures in Rheumatology Clinical Trials
(OMERACT)”, OMERACT initiative®!. Table 2 also includes a last column showing the
characteristics of Testing Standards by American Educational Research Association (AERA),
American Psychological Association (APA) and National Council on Measurement in
Education (NCME)?3233 initially published in 1954 and regularly updated every decade using
consensus based procedures. Because most of the technical vocabulary for measurement
properties in HRQoL instruments is inspired in the Testing Standards, they will be used as a
reference to compare the twelve identified tools. In fact, these standards have already been
recommended to stablish a unified approach to validity and reliability of results derived from
psychometric instruments in clinical medicine, research and education’.

Different methodologies were used to develop the tools. The expert panel consensus and the
literature review were the most usual methods, led by Steering Committees or Staff/Working
Groups. The format and structure of these tools also vary. Whereas seven of them were
structured in items that allow obtaining quality scores, the other six took the form of
standards or guidelines. Tools with an item structure were the COSMIN, Quality Criteria for
Measurement Properties, EMPRO, SCI Criteria, Criteria for Assessing the Tools of Disability
Outcomes Research (Andresen’s tool), CanChild Outcomes Measures, and OMERACT.
Among all measurement properties considered in Testing Standards, eleven out of the twelve

tools recommended to assess the conceptual and measurement model; content, structural,
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convergent, discriminant, concurrent and predictive validity; responsiveness or sensitivity to
change; internal consistency, test retest and inter-rater reliability. However, the approach to
analyse these measurement properties vary, with examples found in construct validity,
criterion validity and reliability. Depending on the tool, construct validity can be evaluated
either by hypothesis confirmation in general (e.g. COSMIN or EMPRO), or by specific
hypothesis based on correlations with other measures, i.e. convergent and discriminant
validity (e.g. Andresen’s tool). Criterion validity can be assessed either by the comparison
with a gold standard, specificity and sensitivity, or predictive values (e.g. FDA), or only by
the comparison with a gold standard (e.g. CanChild Outcomes Measures). Reliability can be
analysed either by test retest reliability, inter-rater reliability and internal consistency (e.g.
FDA), or only by test retest and inter-rater agreement (e.g. Economic evaluation). Despite the
Testing Standards recommendations, just one tool include additional criteria to assess
consequential validity (SCI), and four assess the fairness (e.g. accessible forms for subjects
with vision impairment, or for specific populations) (SACMOT, FDA, SCI and Andresen’s
tool). None of them include criteria to assess the validity of response processes. Other
HRQoL instrument characteristics, such as feasibility (e.g. cost of obtaining a sample),
acceptability (e.g. suitability from the patient perspective), or burden (e.g. the time or effort
placed on the administration of the instrument) are assessed instead. Finally, notice that some
concepts changed their place over time. The clearest case is evidence regarding cross-cultural
equivalence which was treated as an additional characteristic of the instruments in tools
released before 2014 (e.g., EMPRO or SCI) but was considered a proper measurement
property in the 2018’s update of COSMIN. It is also considered a measurement property in
Testing Standards where is included as a particular case of differential item functioning when
assessing the internal structure of the instruments (See Supplementary File S3 for more

details).
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Insert Table 2 here or near here

Purpose of instruments and their association to measurement properties

Some of the differences between tools can be attributed to the fact that they are devoted to the
evaluation of instruments developed with different purposes. For instance, COSMIN aims at
assessing the quality of instruments for an evaluative purpose whereas the Economic
Evaluation tool aims at the assessment of instruments for analytical purposes. Nevertheless,
the relation between the purpose of the instruments and the measurement properties assessed
is not regularly included in the conclusions of the systematic reviews. Table 3 shows the
purposes of instruments, based on the framework proposed by McDowell et al.?5, and the
association to measurement properties that reviewers established in their conclusions. The
purposes for which instruments had been more frequently used were Evaluative 168 (74.3%),
and Impact of Disease on HRQoL assessment, 127 (56.2%), either alone or in conjunction.
Other purposes were Analytic 33 (14.6%), Diagnostic 16 (7.1%), Descriptive 4 (1.8%), and
Predictive 1 (0.4%). A total of 6 (2.7%) systematic reviews did not report or did not clearly
state the purpose of the instruments. As far as the assessment and conclusions is concerned,
only 60 (26.5%) systematic reviews linked the purpose of the instrument to measurement
properties. The most usual purpose, Evaluative, was associated to responsiveness, content
validity or reliability, to name a few. The assessment of the Impact of Disease on HRQoL
was associated to conceptual and measurement model and content validity, the Analytic
purpose to preference-based valuation (e.g. utility scores) and agreement, and the Diagnostic
purpose to known groups validity and test retest reliability. To better understand these results,
some examples are given. When evaluative purpose was associated to responsiveness, we
found conclusions such as: “For use in longitudinal studies or clinical practice, where
responsiveness is an issue, the Minnesota Living with Heart Failure Questionnaire (MLHFQ)

and the Chronic Heart Failure Questionnaire (CFHQ) would be adequate”°. When Impact of
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Disease on HRQoL purpose was associated to measurement model, conclusions resembled
this one, for instance: “None of the RLS specific QOL measures appears to have been
informed by a conceptual model or a conceptual framework. Consequently, none can be
considered comprehensive in terms of assessing the full impact of Rest Legs Syndrome on
QOL%7. Third, an example illustrating general conclusions, i.e. conclusions that did not
associate the purpose of the instrument to any specific measurement properties, were as
follows: “None of the available instruments fulfils the psychometric demands of reliability,
validity and responsiveness to serve as a primary outcome measure in clinical trials”38
Discussion

The present meta-review identified 226 systematic reviews assessing measurement properties
of HRQoL instruments in order to analyse the quality of the review process, describe the
most used tools to assess measurement properties and examine how reviewers included the
assessment of the quality of HRQoL in their conclusions. It has been shown how the quality
of the review process has increased over time as well as how reviewers reported the search
strategy, stated inclusion and exclusion criteria taking the judgement of two or more
independent reviewers into account and used a flow chart to report search outcomes.
However, some crucial methodological lacks were also found. Practices such as the
registration of the protocol, reporting the detailed search syntax for one database at least,
adherence to reporting guidelines, and assessing the reporting and the methodological quality
of primary studies were quite sparse even in recent years. As Pussegoda et al.* suggested, this
fact may be related to the percieved time-consuming task of using guidelines or to the lack of
information about the most appropiate tool. According to our data, there is still large room for
improvement in the assessment of the methodological quality of included studies in order to
attend to Terwee et al.’s warning? of avoiding the risk of presenting biased results, leading to

underestimate or overestimate the quality of an instrument.
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Assessment procedures of measurement properties of HRQoL instruments were diverse.
Most of the reviewers used a tool or more than one. Nevertheless, there were reviewers that
applied their own criteria, followed literature recommendations or applied different ad hoc
devised checklists. It is noticeable the use of such diverse procedures, even in recent years,
when well accepted tools to assess measurement properties are available.

Our meta-review identified up to twelve tools. Seven of them had an item structure, offering
a comparable approach to rate the evidence on measurement properties. Length and scoring
differed, but also the instrument assessment criteria. Actually, depending on the tool used, the
approach to assess properties varied greatly, with potentially serious consequences. The fact
that a single measurement property is or isn’t required can change the status of quality of the
evidence supporting the same measurement instrument. The variety of forms found were in
concordance to results from related research, which also highlighted the complexity with
regard to definitions of measurement properties®. This complexity is also reflected in the
search filter developed by the COSMIN initiative'4. They recommend using 3 filters that sum
up more than 100 search terms in order to get sensible and specific results. In addition, and
also depending on the tool used, other characteristics, such as feasibility, acceptability, and
burden were assessed. In spite of the dispersion, a shared conclusion can be stated as follows:
because these instruments are to be used in the daily practice, their usability should be always
balanced with other characteristics considered as proper measurement properties3%4°. For
instance, an instrument needs to be long enough to ensure reliability and construct validity,
but short enough to ensure the adequate response rate and sample size. Otherwise the
instrument purpose and sustainability will be on hazards*’.

The differences between tools and their potentially serious consequences on the assessment
of the quality of the primary studies may be better addressed in the light of three

considerations: the date of publication, the main scientific tradition involved when
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developing the tools, and the purpose of the instruments under assessment. Some differences
can be simply explained by the date of publication of the tools. As an example, where more
ancient tools require specific forms of validity evidence related to external variables such as
convergent and discriminant validity, recent tools incorporate the more general view of
hypothesis testing. That is, when developing a new use for an instrument, hypotheses should
be made regarding the expected relations with other relevant variables in their nomological
network and these hypotheses and no other should be tested?. Regarding the scientific
traditions, the assessment of outcomes is a constitutive part of the disciplines of Education
and Psychology where the Testing Standards come from. In these contexts, participation is
taken for granted as assessment practices result in high stakes decisions such as, for instance,
certification or personnel selection. The main concern regarding integrity of the instrument
purpose is its fakeability, which could distort the decision-making process, and this would
explain the interest in response processes in this field*'*2. By contrast, the main objective in
the discipline of Medicine is to provide health care services. Evaluation of subjective views
of patients was a late addition related to the inclusion of HRQoL in the accounting of health
care outcomes. As aforementioned, the integrity of the instrument purpose requires that it
does not interfere with the main objective of both patients and professionals®. Specifically, in
the context of disability research, the administrative and respondent burden requires
additional consideration. The administrative burden may include the need for a Sign
Language interpreter, and the respondent burden includes the length of the questionnaire,
which is especially relevant when using HRQoL instruments with cognitively impaired
subjects?®. Balancing the traditional psychometric criteria, the practicalities of the instruments
and patient preferences is a generic recommendation for health research, but becomes on
special obligation for research with people with specific needs*®. Moreover, devising test

accommodations or accessible forms when needed is expected to become a required
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psychometric criterion in near future, provided that it has already been included under the
title “fairness in testing” as a new section next to validity and reliability in the chapter of
measurement foundations in the more recent update of Testing Standards?2.

The third in the party would be Economic evaluation, traditionally embedded in providing
quantitative judgments able to be integrated in mathematical models such as those used in
calculating quality-adjusted life years (QUALYs) and using preference-based methods to
obtain their data. Due to that, some very popular measurement properties such as internal
structure based on factor analysis are not relevant and thus not considered in their tools. In
this tradition the main concerns regarding the integrity of the instrument purpose is whose
values should be considered when determining preferences and how well the preferences of
patients and decision makers are likely to conform to the main assumptions of the utility
models?%-2!,

In our view, considering in the first place the third consideration, the purpose of the
instrument, would help to reconcile the different requirements. Tools should be adapted or
extended in order to test the measurement quality of instruments intended to be used with
different purposes, such as evaluative, impact of disease on HRQoL assessment, analytic,
diagnostic, descriptive or predictive. Notice that depending on the purpose, some domains of
validity and reliability may be of greater or lesser relevance®'. For instance, an instrument
developed to assess longitudinal changes should demonstrate high responsiveness®, but when
the purpose is diagnostic, the instrument should be able to distinguish among individuals or
groups®, i.e. known groups validity, or the internal consistency reliability based on inter-item
relationships is not relevant for a preference-based instrument but is relevant for an
instrument based on a unidimensional measurement model. However, our data showed that
only few authors established a clear link in recommendations between the purpose of the

measure and the evidence of measurement properties reported. The vast field of HRQoL
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offered a plethora of instruments but, as most reviewers did not take the purpose into account,
the overall rating of measurement properties was not consistent and thus the instrument may
or may not be adequate. Because the evaluation and improvement of quality of life is
considered a public health priority®, we strongly encourage researchers to assess the quality
of measurement properties of HRQoL instruments according to the purpose of the measure.
Otherwise there is a serious risk of biased results which could lead to underrate the quality
and suitability of the instrument.

Conclusions

The quality of the systematic review process has been increasing over time, but it should still
improve regarding to the prospective registration of protocol and with respect to the adoption
of guidelines to increase its methodological quality and that of its report. In the specific
context of systematic reviews of measurement instruments, enhancing the quality of the
process also involves the assessment of measurement properties by using a standardized tool.
Selection of the most suitable tool may be addressed according to the coverage of the
appraised measurement properties, but also in the light of other important criteria, that are the
purpose of the HRQoL instruments evaluated, the format of the tool, and if it assesses both
usability (e.g. feasibility or burden) and accommodation (or accessible forms). First, the
assessment methodology should be adapted when necessary, establishing the relation
between the purpose of the HRQoL instruments and the measurement properties assessed.
Second, to standardize the review process, the tool’s format should be item-structured,
offering a comparable approach to rate the evidence on measurement properties. So, those
tools that take the form of guidelines, as the SACMOT or the Economic Evaluation, would be
considerably upgraded if the structure is reconverted, since the current format just allow to
describe rather than to critically appraise the quality of an instrument, as well as difficult the

comparability of results. Third, because systematic reviews on measurement properties aim to

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 18 of 59



Page 19 of 59

oNOYTULT D WN =

BMJ Open

TOOLS TO ASSESS HRQOL MEASUREMENT PROPERTIES 18

help professionals to select the best instrument for a clinical scenario, the feasibility, patient’s
preferences, administrator and respondent burden, and the accommodations (or accessible
forms) should be addressed and evaluated. Otherwise the suitability and purpose of
instruments might be compromised, especially in the context of disability research. Tools
identified in our meta-review that meet most of these criteria may be the COSMIN, EMPRO,
SCI criteria, Andresen’s tool, Can Child Outcomes, and OMERACT, since all of them cover
a wide range of measurement properties, offer an item structure, and assess the usability of
instruments.

Special mention is due to the COSMIN, the most widespread and comprehensive tool to
assess measurement properties of health instruments designed for an evaluative purpose. As
mentioned above, the COSMIN should be adapted if it was generalized to the assessment of
health measurement instruments for purposes other than evaluative. In our opinion some
improvements concerning the length and structure of the COSMIN are also advisable, as the
current format is fairly complex and time-consuming, so requiring high expertise in the field
of psychometrics, and lots of resources. In this regard, the recent updated version of the
OMERACT, which provides a checklist with four steps to appraise the quality of the
measurement properties, might be an example of streamlining the review process and the
instrument selection3!. Assessing the accommodation or accessible forms for specific
population as a psychometric criterion, as the Testing Standards recommend under the tittle
“fairness in testing”, would be also recommendable. Finally, the feasibility, which the
COSMIN merely describes, should be rated, and the burden assessment should be included,
with examples found in EMPRO or Andresen’s tool.

The process of systematic review of measurement instruments should also include the
appraisal of risk of bias (RoB) of the selected primary studies. It is noteworthy that the last

update of the COSMIN has incorporated a guideline to appraise the RoB of primary studies
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according to the Cochrane methodology for systematic reviews of trial and diagnostic studies.
It must be considered, however, that the RoB evaluation of studies is itself a productive field
of research with a long tradition, with specific tools that have been developed for different
research questions and study designs. Examples might be found in the Cochrane
Collaboration’s Tool for Assessing the Risk of Bias of Clinical Trials*?, the Newcastle
Ottawa Scale (NOS)* for nonrandomised studies, or the Quality Assessment Tool for Cohort
Studies (Q-COH I1)*-4, From our point of view, the COSMIN proposal could also be
simplified and improved by guiding the reviewers towards the identification of the most
appropriate RoB assessment tools instead of developing their own RoB appraisal guidelines,
taking advantage of knowledge and innovations in that field of research. And last, but not
least, improving the quality of systematic reviews encompasses researchers, sponsors and
promoters, but also journals, that should require the full compliance with reporting and
methodological guidelines, and the use of assessment tools.
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Table 1. Quality of review process of systematic reviews
2008-2019 2014-2019
n % n %
Protocol registered prospectively
e  Yes, PROSPERO 18 8.0 17 16.0
e  No registered 208 92.0 89 84.0
Standards of systematic review reporting and/or quality assessment
e  Yes (AMSTAR, PRISMA, QUOROM...) 64 28.3 48 453
e No 162 71.7 58 54.7
Standards to assess reporting and/or quality assessment of primary
e Yes (QUADAS, STARD...) 33 14.6 20 18.9
e No 193 85.4 86 81.1
Number of databases searched
e 13 87 38.5 41 38.7
e 46 98 434 52 49.0
e 79 21 9.3 7 6.6
e >=]10 17 7.5 4.7
e  Not reported 3 1.3 1 0.9
Other sources
e  Official websites/Internet 25 11.1 7 3.8
e  Virtual libraries 22 9.7 10 9.4
e  Google/Google Scholar 20 8.9 8.5
e  Scientific journals/Thesis 6 2.7 1.9
Search strategy
Terms, databases, time period
e Yes 218 96.5 103 97.1
e No 8 35 3 29
Search syntax
e  Detailed syntax reported (Truncations, Booleans...) 99 43.8 62 58.5
e  Syntax not reported or not detailed enough to be replicable 122 54.0 43 40.6
e  Supplementary file under request (not available) 5 2.2 1 0.9
Inclusion / Exclusion selection criteria
e  Reported and well-defined 209 92.5 102 96.2
e  Not reported or not clearly stated 17 7.5 4 3.8
Article selection
e By 2 or more independent reviewers 117 51.8 70 66.0
e  Not reported or not clearly stated 109 48.2 36 34.0
Flow chart
e Yes 148 65.5 90 84.9
e No 78 344 16 15.1
Funding
e  Reported 127 56.2 64 60.4
e  Not reported or not clearly stated 99 43.8 42 39.6
TOTAL 226 100 106 100

PROSPERO= Prospective Register of Systematic Reviews; AMSTAR=Assessment of Multiple Systematic reviews; PRISMA=

Preferred Reporting Items for Systematic Reviews and Meta-Analyses; QUOROM=Quality of Reporting of Meta-analysis;

QUADAS= Quality Assessment of Diagnostic Accuracy Studies; STARD= Standards for the Reporting of Diagnostic Accuracy

Studies; n= frequency; %= percentage
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1 . .. . .
5 Table 2. Tools to assess measurement properties. Characteristics and comparison to Testing Standards
3 Tools 1)COSMIN 2)TERWEE’S 3)ATTRIBUTES  4)ECONOMIC 5)GUIDANCE 6)FITZPATRICK'S 7)ICF 8)EMPRO 9)SCI 10)ANDRESEN’S 11)CANCHILD  12)OMERACT 13)TESTING
4 CRITERIA & CRITERIA EVALUATION FOR INDUSTRY _ CRITERIA CRITERIA TOOL OUTCOMES STANDARDS
Development Delphi Author criteria Expert panel Literature Consensus Literature Expert panel Expert panel Literature Expert panel Expert Panel Consensus
Literature Delphi
6 Sponsor/s COSMIN Author SACMOT Standing Group of  FDA Standing Group of IRYSS SCIRE Author CanChild OMERACT AERA, APA
P 2 p 2 p
7 Initiative Working group Health Technology  Staff Health Technology Committee Working group Center Staff Initiative NCME
8 Approval 2010 2007 1996 1999 2006 1998 2008 2008, 2016 2000 1987° 1992 1954
9 Updates 2018 2002,2013 2017 2009 2004 1998,2007,2014, 1966, 1974, 1985,
p
10 2019 1999,2014
1 tems 5-18 items/box  8-9 items total Not item structured Not item structured ~ Not item structured Not item structured 39 items(strongly 3-5 items/box 11 items total 2-6 items/box 2-5 items/box Not item structured
scoring) +/-77) +/-17) (no scoring) (no scoring) (no scoring) (no scoring) agree, agree, disagree,  (++++/+++/ (A,B,C) (excellent, (Green, amber, red,  (no scoring)
1 strongly disagree) ++/+) adequate, poor) white)
1 31easurement Content Content Conceptual & Descriptive (Content Conceptual model Purpose Conceptual & Content Conceptual & Purpose Content, Face Content
1 nroperties Construct Construct measurement modelFace Content Content/Face measurement model  Criterion measurement Scale construction Construct Response process
(Int.Structure ~ (Hypotheses test) Content Construct) Construct Construct Content (Concurrent model Content (Convergent, Int. Structure
15 Cross-Cultural ~ Criterion Construct Preference-based (Hypothesis test,  (Convergent, Construct Predictive Instrument bias Construct Divergent) (Dimensions, DIF)
16 Validity Hypotheses test) (Gold standard) (Hypotheses test) valuation Discriminant, Discriminant, (Hypotheses test) “Discriminant”)  Int.Structure (Hypotheses test)  Criterion Relations to other
Criterion Floor/Ceiling Criterion Empirical (Criterion) Convergent, Int.Structure) Criterion Clinical utility Convergent Criterion (Accuracy) variables (Hypotheses
17 (Gold standard) (Gold standard) Known groups) Criterion (Predictive) (Consequential Discriminant (Gold standard) test,Convergent,
18 Criterion (Gold Cut-score precision validity) Discriminant,
standard, Floor/Ceiling Responsiveness ~ Discrimination Criterion,
19 sensitivity) (Sensitivity over time Responsiveness)
20 Responsiveness Responsiveness  Responsiveness Responsiveness Responsiveness Responsiveness Responsiveness Responsiveness & over treatment) Consequences

21 Reliability

Int. Consistency Int.Consistency

Int.Consistency

Test retest

Test retest

Int.Consistency

Int.Consistency

Int.Consistency

Int.Consistency

Int.Consistency

Reproducibility

Int.Consistency

22 Measurement  Reproducibility Reproducibility Inter-rater Inter-rater Reproducibility Reproducibility Test retest Test retest Intra/Inter-rater Test retest Test retest
error (Agreement, (Test retest, Int.Consistency (Test retest) (Test retest, Test retest Alternate forms
23 (Test retest, Relative inter-rater) Inter-rater) Scorers &Decision
24 Agreement) measurement error) consistency/accuracy
25 Fairness Equivalence of
accommodations
Z@ther characteristics Norms Norms, Norms Scales, norms,
27 Standard values  Standardization Score comparability
28 Interpretability Interpretability Interpretability Interpretability Interpretability Interpretability Test development
and revision
29 Burden Burden Acceptability Burden Burden Burden
30 (Burden)
31 Administration Administration Administration Administration Administration
32 Accessible forms Accessible forms Accessible forms  Accessible forms
Feasibility Applicability
33 Cultural Practicality Cultural Cultural Cultural Cultural Clinical utility
24 Feasibility Adaptations Adaptations Adaptations Adaptations Adaptations (Feasibility) Feasibility
3,_Frequency of use (%) 49 (21.8) 42 (18.6) 33 (14.6) 17 (7.5) 14 (6.2) 14 (6.2) 4(1.8) 2(0.9) 2(0.9) 1(0.4) 1(0.4) 0
o Note: DIF= Differential Item Functioning; %=Percentage; Invariance=Measurement invariance; Int.Structure= Internal Structure; Int. Consistency= Internal Consistency; AERA= American Educational Research Association; APA= American Psychological Association; NCME= National

36 Council on Measurement in Education; SACMOT= Scientific Advisory Committee Medical Outcomes Trust; FDA= Food and Drug Administration; WHO= World Health Organization; IRYSS= Spanish Cooperative Investigation Network for Health and Health Service Outcomes Research;
37 SCIRE= Spinal Cord Injury Rehabilitation Evidence; COSMIN=Consensus Standards for Selection of Health Measurement Instruments; TERWEE'S CRITERIA= Quality Criteria for Measurement Properties; ATTRIBUTES&CRITERIA= Attributes and Criteria to assess Health Status and

Quality of Life Instruments; ECONOMIC EVALUATION= Health Status Measures in Economic Evaluation; GUIDANCE FOR INDUSTRY=Guidance for Industry patient-reported outcomes measures; FITZPATRICK'S CRITERIA=Evaluating patient-based outcomes measures for use in
38 clinical trials.; ICF= International Classification of Functioning; ICFCY= International Classification of Functioning for Children and Youth; EMPRO= Evaluating Measures of Patient Reported Outcomes; SCI CRITERIA= Spinal Cord Injury guidelines; ANDRESEN’S TOOL=Criteria for
39 Assessing the Tools of Disability Outcomes Research; CANCHILD OUTCOMES= CanChild Outcomes Measures; OMERACT= Outcomes Measures in Rheumatology Clinical Trials; TESTING STANDARDS= Standards for Educational and Psychological Testing. See text for references.

“Updated version at website, ® Reference at 2004
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Table 3. Intended purpose of instruments and their association to measurement properties

Page 30 of 59

Purposes of instruments identified across the systematic reviews Frequency % (Over 226)
Evaluative (Change scores pre-post studies. Effectiveness of an intervention) 168 74.3
Impact of disease on HROQL (disease symptoms, burden...) 127 56.2
Analytic (Health policies. Cost-effectiveness. Funding) 33 14.6
Diagnostic (Distinguish between groups, levels of severity...) 16 7.1
Descriptive (Health measures in surveys. Needs of groups of people) 4 1.8
Predictive (Anticipation of future health status. Risk factors. Risk profiles) 1 0.4
Purpose no reported or no clearly stated 6 2.7
Conclusions according to the purpose of instruments n % (Over 226)
Yes, reviewers made specific conclusions 60 26.5
No, reviewers made general conclusions 166 73.5
Measurement properties associated to the purpose of the instrument n % (Over 60)
Evaluative Responsiveness / Conceptual and Measurement Model / Content validity / 39 65.0

Reliability (internal consistency, test retest) / Respondent Burden /

Convergent validity / Cross cultural validity
Impact Conceptual and Measurement Model / Content validity 23 383
Analytic Preference-based valuation / Agreement 10 44
Diagnostic Known groups validity / Test retest 7 3.1

Note: (%) =Percentage
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Eligibility Screening Identification

Included

PRISMA 2009 Flow Diagram

Records identified through
PUBMED, PSYCINFO,
CINALH, WOS, SCOPUS,
THESIS & DISSERTATIONS
(n=4235)

Additional records identified
through COSMIN database

(n =45)

l

l

Records after duplicates removed
(n =3015)

Records screened by
title &abstract
(n=485)

l

Full-text articles assessed
for eligibility
(n =485)

=
>4

Search alerts n=20

v

v

Studies included in
qualitative synthesis
(n=226)

Duplicates removed

D (n=1265)

Records excluded
(n =2530)
No construct of interest
No systematic reviews or meta-analysis

Full-text articles excluded
(n=279)

n= 158 No psychometric review
n= 88 Narrative/Literature reviews
n= 11 Empiric/Intervention

n= 6 Meta-review/Overview

n=5 No HRQOL instruments

n= 4 Translation/Development
n=4 Theoretical framework

n=3 No full text

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-
Analyses: The PRISMA Statement. PLoS Med 6(6): €1000097. doi:10.1371/journal.pmed1000097

For more information, visit www.prisma-statement.org.
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Supplementary File S1. Search strategy

Search strings for Pubmed

("Quality of Life"[Mesh] OR HRQL[tiab] OR HRQoL[tiab] OR QoL[tiab] OR “quality of life”’[tiab]

(instrument[tiab] OR instruments[tiab] OR questionnaire[tiab] OR questionnaires[tiab] OR scale[tiab] OR scales[tiab] OR tool[tiab] OR tools[tiab]

(Validation Studies[pt] OR “reproducibility of results”[MeSH Terms] OR reproducib*[tiab] OR “psychometrics”[MeSH] OR psychometr*[tiab] OR
clinimetr*[tiab] OR clinometr*[tiab] OR “observer variation”’[MeSH] OR observer variation[tiab] OR “discriminant analysis”[MeSH] OR
reliab*[tiab] OR valid*[tiab] OR coefficient[tiab] OR “internal consistency”[tiab] OR (cronbach*[tiab] AND (alpha[tiab] OR alphas[tiab])) OR
“item correlation”[tiab] OR “item correlations[tiab] OR “item selection[tiab] OR “item selections”[tiab] OR “item reduction”[tiab] OR “item
reductions”[tiab] OR agreement[tw] OR precision[tw] OR imprecision[tw] OR “precise values”[tw] OR test-retest [tiab] OR (test[tiab] AND
retest[tiab]) OR (reliab*[tiab] AND (test[tiab] OR retest[tiab])) OR stability[tiab] OR interrater[tiab] OR inter-rater[tiab] OR intrarater[tiab] OR
intra-rater[tiab] OR intertester[tiab] OR inter-tester[tiab] OR intratester[tiab] OR intra-tester[tiab] OR interobserver[tiab] OR inter-observer[tiab] OR
intraobserver[tiab] OR intra-observer[tiab] OR intertechnician[tiab] OR inter-technician[tiab] OR intratechnician[tiab] OR intra-technician[tiab] OR
interexaminer[tiab] OR inter-examiner[tiab] OR intraexaminer[tiab] OR intra-examiner[tiab] OR interassay[tiab] OR inter-assay[tiab] OR
intraassay[tiab] OR intra-assay[tiab] OR interindividual[tiab] OR inter-individual[tiab] OR intraindividual[tiab] OR intra-individual[tiab] OR
interparticipant[tiab] OR inter-participant[tiab] OR intraparticipant[tiab] OR intra-participant[tiab] OR kappa[tiab] OR “kappa’s”[tiab] OR
kappas[tiab] OR “coefficient of variation™[tiab] OR repeatab*[tw] OR ((replicab*[tw] OR repeated[tw]) AND (measure[tw] OR measures[tw] OR
findings[tw] OR result[tw] OR results[tw] OR test[tw] OR tests[tw])) OR generaliza*[tiab] OR generalisa*[tiab] OR concordance[tiab] OR
(intraclass[tiab] AND correlation*[tiab]) OR discriminative[tiab] OR “known group”[tiab] OR “factor analysis”[tiab] OR “factor analyses”[tiab] OR
“factor structure”[tiab] OR “factor structure”[tiab] OR dimensionality[tiab] OR subscale*[tiab] OR “multitrait scaling analysis”[tiab] OR “multitrait
scaling analyses™[tiab] OR “item discriminant”[tiab] OR “interscale correlation”[tiab] OR “interscale correlations”[tiab] OR ((error[tiab] OR
errors[tiab]) AND (measure*[tiab] OR correlat*[tiab] OR evaluat*[tiab] OR accuracy][tiab] OR accurate[tiab] OR precision[tiab] OR mean[tiab]))
OR “individual variability”’[tiab] OR “interval variability”’[tiab] OR “rate variability’[tiab] OR “variability analysis”[tiab] OR (uncertainty[tiab]
AND (measurement[tiab] OR measuring[tiab])) OR “standard error of measurement”[tiab] OR sensitiv*[tiab] OR responsive*[tiab] OR (limit[tiab]
AND detection[tiab]) OR “minimal detectable concentration”[tiab] OR interpretab*[tiab] OR (small*[tiab] AND (real[tiab] OR detectable[tiab])
AND (change[tiab] OR difference[tiab])) OR “meaningful change”[tiab] OR “minimal important change[tiab] OR “minimal important
difference”[tiab] OR “minimally important change’’[tiab] OR “minimally important difference”[tiab] OR “minimal detectable change[tiab] OR
“minimal detectable difference”’[tiab] OR “minimally detectable change”[tiab] OR “minimally detectable difference”[tiab] OR “minimal real
change”[tiab] OR “minimal real difference[tiab] OR “minimally real change”[tiab] OR “minimally real difference”[tiab] OR “ceiling effect”[tiab]
OR “floor effect[tiab] OR “Item response model”[tiab] OR IRT[tiab] OR Rasch[tiab] OR “Differential item functioning[tiab] OR DIF [tiab] OR
“computer adaptive testing”’[tiab] OR “item bank”[tiab] OR “cross-cultural equivalence”[tiab]

#1 AND #2 AND #3

(“protocol”[ti] OR “addresses”[Publication Type] OR “biography”’[Publication Type] OR “case reports”[Publication Type] OR
“comment”’[Publication Type] OR “directory”’[Publication Type] OR “editorial’[Publication Type] OR “festschrift”’[Publication Type] OR
“interview”[Publication Type] OR “lectures”[Publication Type] OR “legal cases”[Publication Type] OR “legislation”[Publication Type] OR
“letter”’[Publication Type] OR “news”[Publication Type] OR “newspaper article”[Publication Type] OR “patient education handout”[Publication
Type] OR “popular works”[Publication Type] OR “congresses”[Publication Type] OR “consensus development conference”[Publication Type] OR
“consensus development conference”[Publication Type] OR “practice guideline”’[Publication Type])

#4 NOT #5

FILTER: Article Type (Review or Systematic Review)

FILTER: Subject (Systematic Review)

© |0 ([N |o

FILTER: Language (English)

FILTER: Period (2008-2018)
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Search strings for CINAHL

TI "quality of life" OR "HRQOL" OR AB "quality of life" OR "HRQOL"

TI (instrument OR instruments OR questionnaire OR questionnaires OR scale OR scale OR tool OR tools) OR AB (instrument OR instruments OR
questionnaire OR questionnaires OR scale OR scale OR tool OR tools)

oNOYTULT D WN =

TI (“Validation Studies” OR “reproducibility of results” OR reproducib* OR “psychometrics” OR psychometr* OR clinimetr* OR clinometr* OR
“observer variation” OR observer variation OR “discriminant analysis” OR reliab* OR valid* OR coefficient OR “internal consistency” OR
(cronbach* AND (alpha OR alphas)) OR “item correlation” OR “item correlations” OR “item selection” OR “item selections” OR “item reduction”
OR “item reductions” OR agreement OR precision OR imprecision OR “precise values” OR test-retest OR (test AND retest) OR (reliab* AND (test
OR retest)) OR stability OR interrater OR inter-rater OR intrarater OR intra-rater OR intertester OR inter-tester OR intratester OR intra-tester OR
interobserver OR inter-observer OR intraobserver OR intra-observer OR intertechnician OR inter-technician OR intratechnician OR intra-technician
OR interexaminer OR inter-examiner OR intraexaminer OR intra-examiner OR interassay OR inter-assay OR intraassay OR intra-assay OR
interindividual OR inter-individual OR intraindividual OR intra-individual OR interparticipant OR inter-participant OR intraparticipant OR intra-
participant OR kappa OR “kappa’s” OR kappas OR “coefficient of variation” OR repeatab* OR ((replicab®* OR repeated) AND (measure OR
measures OR findings OR result OR results OR test OR tests)) OR generaliza* OR generalisa* OR concordance OR (intraclass AND correlation*)
OR discriminative OR “known group” OR “factor analysis” OR “factor analyses” OR “factor structure” OR “factor structure” OR dimensionality
OR subscale* OR “multitrait scaling analysis” OR “multitrait scaling analyses” OR “item discriminant” OR “interscale correlation” OR “interscale
correlations” OR ((error OR errors) AND (measure* OR correlat* OR evaluat* OR accuracy OR accurate OR precision OR mean)) OR “individual
variability” OR “interval variability” OR “rate variability” OR “variability analysis” OR (uncertainty AND (measurement OR measuring)) OR
“standard error of measurement” OR sensitiv* OR responsive* OR (limit AND detection) OR “minimal detectable concentration” OR interpretab*
OR (small* AND (real OR detectable) AND (change OR difference)) OR “meaningful change” OR “minimal important change” OR “minimal
important difference” OR “minimally important change” OR “minimally important difference” OR “minimal detectable change” OR “minimal
detectable difference” OR “minimally detectable change” OR “minimally detectable difference” OR “minimal real change” OR “minimal real
difference” OR “minimally real change” OR “minimally real difference” OR “ceiling effect” OR “floor effect” OR “Item response model” OR IRT
OR Rasch OR “Differential item functioning” OR DIF OR “computer adaptive testing” OR “item bank” OR “cross-cultural equivalence”) OR AB
(“Validation Studies” OR “reproducibility of results” OR reproducib* OR “psychometrics” OR psychometr* OR clinimetr* OR clinometr* OR
“observer variation” OR observer variation OR “discriminant analysis” OR reliab* OR valid* OR coefficient OR “internal consistency” OR
(cronbach* AND (alpha OR alphas)) OR “item correlation” OR “item correlations” OR “item selection” OR “item selections” OR “item reduction”
OR “item reductions” OR agreement OR precision OR imprecision OR “precise values” OR test-retest OR (test AND retest) OR (reliab* AND (test
OR retest)) OR stability OR interrater OR inter-rater OR intrarater OR intra-rater OR intertester OR inter-tester OR intratester OR intra-tester OR
interobserver OR inter-observer OR intraobserver OR intra-observer OR intertechnician OR inter-technician OR intratechnician OR intra-technician
OR interexaminer OR inter-examiner OR intraexaminer OR intra-examiner OR interassay OR inter-assay OR intraassay OR intra-assay OR
interindividual OR inter-individual OR intraindividual OR intra-individual OR interparticipant OR inter-participant OR intraparticipant OR intra-
participant OR kappa OR “kappa’s” OR kappas OR “coefficient of variation” OR repeatab* OR ((replicab* OR repeated) AND (measure OR
measures OR findings OR result OR results OR test OR tests)) OR generaliza* OR generalisa* OR concordance OR (intraclass AND correlation*)
OR discriminative OR “known group” OR “factor analysis” OR “factor analyses” OR “factor structure” OR “factor structure” OR dimensionality
OR subscale* OR “multitrait scaling analysis” OR “multitrait scaling analyses” OR “item discriminant” OR “interscale correlation” OR “interscale
correlations” OR ((error OR errors) AND (measure* OR correlat* OR evaluat* OR accuracy OR accurate OR precision OR mean)) OR “individual
variability” OR “interval variability” OR “rate variability” OR “variability analysis” OR (uncertainty AND (measurement OR measuring)) OR
“standard error of measurement” OR sensitiv* OR responsive* OR (limit AND detection) OR “minimal detectable concentration” OR interpretab*
OR (small* AND (real OR detectable) AND (change OR difference)) OR “meaningful change” OR “minimal important change” OR “minimal
important difference” OR “minimally important change” OR “minimally important difference” OR “minimal detectable change” OR “minimal
detectable difference” OR “minimally detectable change” OR “minimally detectable difference” OR “minimal real change” OR “minimal real
difference” OR “minimally real change” OR “minimally real difference” OR “ceiling effect” OR “floor effect” OR “Item response model” OR IRT
OR Rasch OR “Differential item functioning” OR DIF OR “computer adaptive testing” OR “item bank™ OR “cross-cultural equivalence”)

Tl review OR AB review

#1 AND #2 AND #3 AND #4

TI (“protocol” OR “addresses” OR “biography” OR “case reports” OR “comment” OR “directory” OR “editorial” OR “festschrift” OR “interview”
OR “lectures” OR “legal cases” OR “legislation” OR “letter” OR “news” OR “newspaper article” OR “patient education handout” OR “popular
works” OR “congresses” OR “consensus development conference” OR “consensus development conference” OR “practice guideline”)

#5 NOT #6

FILTER: Language (English)

FILTER: Period (2008-2018)
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Search strings for Psyclnfo

it=Quality of life

N

it=Questionnaires OR it="Rating Scales” OR it=Screening OR it= “Screening Tests” OR it="Psychological Assessment” OR it=Inventories OR
it="Individual Testing” OR it="Human Factors Measures” OR it="Checklist Testing” OR it=Psychometrics

#1 AND #2

FILTER: Methodology (Literature Review)

FILTER: Language (English)

o |01 | (W

FILTER: Period (2008-2018)

Search strings for Scopus

TITLE-ABS-KEY(“Quality of life” OR “HRQOL”)

TITLE-ABS-KEY (instrument OR instruments OR questionnaire OR questionnaires OR scale OR scale OR tool OR tools)

TITLE-ABS-KEY(“Validation Studies” OR “reproducibility of results” OR reproducib* OR “psychometrics” OR psychometr* OR clinimetr* OR
clinometr* OR “observer variation” OR observer variation OR “discriminant analysis” OR reliab* OR valid* OR coefficient OR “internal
consistency” OR (cronbach* AND (alpha OR alphas)) OR “item correlation” OR “item correlations” OR “item selection” OR “item selections” OR
“item reduction” OR “item reductions” OR agreement OR precision OR imprecision OR “precise values” OR test-retest OR (test AND retest) OR
(reliab* AND (test OR retest)) OR stability OR interrater OR inter-rater OR intrarater OR intra-rater OR intertester OR inter-tester OR intratester
OR intra-tester OR interobserver OR inter-observer OR intraobserver OR intra-observer OR intertechnician OR inter-technician OR intratechnician
OR intra-technician OR interexaminer OR inter-examiner OR intraexaminer OR intra-examiner OR interassay OR inter-assay OR intraassay OR
intra-assay OR interindividual OR inter-individual OR intraindividual OR intra-individual OR interparticipant OR inter-participant OR
intraparticipant OR intra-participant OR kappa OR “kappa’s” OR kappas OR “coefficient of variation” OR repeatab* OR ((replicab* OR repeated)
AND (measure OR measures OR findings OR result OR results OR test OR tests)) OR generaliza* OR generalisa* OR concordance OR (intraclass
AND correlation*) OR discriminative OR “known group” OR “factor analysis” OR “factor analyses” OR “factor structure” OR “factor structure”
OR dimensionality OR subscale* OR “multitrait scaling analysis” OR “multitrait scaling analyses” OR “item discriminant” OR “interscale
correlation” OR “interscale correlations” OR ((error OR errors) AND (measure* OR correlat* OR evaluat* OR accuracy OR accurate OR precision
OR mean)) OR “individual variability” OR “interval variability” OR “rate variability” OR “variability analysis” OR (uncertainty AND
(measurement OR measuring)) OR “standard error of measurement” OR sensitiv* OR responsive* OR (limit AND detection) OR “minimal
detectable concentration” OR interpretab* OR (small* AND (real OR detectable) AND (change OR difference)) OR “meaningful change” OR
“minimal important change” OR “minimal important difference” OR “minimally important change” OR “minimally important difference” OR
“minimal detectable change” OR “minimal detectable difference” OR “minimally detectable change” OR “minimally detectable difference” OR
“minimal real change” OR “minimal real difference” OR “minimally real change” OR “minimally real difference” OR “ceiling effect” OR “floor
effect” OR “Item response model” OR IRT OR Rasch OR “Differential item functioning” OR DIF OR “computer adaptive testing” OR “item bank”
OR “cross-cultural equivalence”)

#1 AND #2 AND #3

TITLE(“protocol” OR “addresses” OR “biography” OR “case reports” OR “comment” OR “directory” OR “editorial” OR “festschrift” OR
“interview” OR “lectures” OR “legal cases” OR “legislation” OR “letter” OR “news” OR “newspaper article” OR “patient education handout” OR
“popular works” OR “congresses” OR “consensus development conference” OR “consensus development conference” OR “practice guideline”)

#4 NOT #5

FILTER: Document Type (Review)

FILTER: Language (English)

© (0 (N |o

FILTER: Period (2008-2018)
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Search strings for Web of Science (WoS)

1

TI=("Quality of Life" OR “HRQOL”)

TS=(instrument OR instruments OR questionnaire OR questionnaires OR scale OR scales OR tool OR tools)

TS=(“Validation Studies” OR “reproducibility of results” OR reproducib* OR “psychometrics” OR psychometr* OR clinimetr* OR clinometr* OR
“observer variation” OR observer variation OR “discriminant analysis” OR reliab* OR valid* OR coefficient OR “internal consistency” OR
(cronbach* AND (alpha OR alphas)) OR “item correlation” OR “item correlations” OR “item selection” OR “item selections” OR “item reduction”
OR “item reductions” OR agreement OR precision OR imprecision OR “precise values” OR test-retest OR (test AND retest) OR (reliab* AND (test
OR retest)) OR stability OR interrater OR inter-rater OR intrarater OR intra-rater OR intertester OR inter-tester OR intratester OR intra-tester OR
interobserver OR inter-observer OR intraobserver OR intra-observer OR intertechnician OR inter-technician OR intratechnician OR intra-technician
OR interexaminer OR inter-examiner OR intraexaminer OR intra-examiner OR interassay OR inter-assay OR intraassay OR intra-assay OR
interindividual OR inter-individual OR intraindividual OR intra-individual OR interparticipant OR inter-participant OR intraparticipant OR intra-
participant OR kappa OR “kappa’s” OR kappas OR “coefficient of variation” OR repeatab* OR ((replicab* OR repeated) AND (measure OR
measures OR findings OR result OR results OR test OR tests)) OR generaliza* OR generalisa* OR concordance OR (intraclass AND correlation*)
OR discriminative OR “known group” OR “factor analysis” OR “factor analyses” OR “factor structure” OR “factor structure” OR dimensionality
OR subscale* OR “multitrait scaling analysis” OR “multitrait scaling analyses” OR “item discriminant” OR “interscale correlation” OR “interscale
correlations” OR ((error OR errors) AND (measure* OR correlat* OR evaluat* OR accuracy 