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Evaluation of the psychometric properties of patient-reported 
outcome measures for the assessment of health-related quality of 
life across the European cancer continuum: a systematic review 

protocol using COSMIN methodology

Abstract

INTRODUCTION: Over the past decades, there has been increasing recognition that assessing cancer 
patients’ health-related quality of life (HRQoL) is pivotal to delivering optimal patient-centred healthcare. 
However, with the increasing number of patient-reported outcome measures (PROMs) available, it 
becomes more and more challenging to identify the most appropriate PROM to capture HRQoL. Therefore, 
the aim of this systematic review is to: 1) identify all available PROMs assessing HRQoL across the 
European cancer continuum, and 2) critically appraise, compare, and summarise the psychometric 
properties of the identified PROMs.

METHODS AND ANALYSIS: Bibliographic databases MEDLINE (through PubMed) and ELSEVIER 
(through Scopus) will be comprehensively searched from database inception until March 2024. Studies 
reporting on the measurement properties of PROMs assessing HRQoL throughout the European cancer 
continuum will be included. The evaluation of the psychometric properties, data extraction and data 
synthesis will be conducted according to the Consensus-based Standards for the selection of health 
Measurement Instruments (COSMIN) methodology. Two reviewers will independently assess the 
methodological quality using the COSMIN risk of bias checklist and the COSMIN criteria for good 
measurement properties. Subsequently, findings will be summarized and if possible, data will be pooled 
using meta-analyses. The Grading of Recommendations, Assessment, Development and Evaluations 
(GRADE) guidelines will be used to grade and summarize the quality of the evidence. 

ETHICS AND DISSEMINATION: The results of this review will not only be submitted for publication in a 
peer-reviewed journal, but will also be used to provide a set of evidence-based recommendations for a 
European project (EUonQOL), which aims at developing a new PROM (EUonQOL toolkit) to assess 
HRQoL across the European cancer continuum. Moreover, findings will be disseminated to a clinical 
audience and policymakers through conferences, supporting researchers and clinicians in choosing the 
best measure to evaluate HRQoL in cancer patients and survivors. 

Protocol registration number: CRD42023418616
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Strengths and limitations of this study

• This systematic review will be the first to provide a comprehensive overview of the psychometric 
properties on a subscale level of the patient-reported outcome measures (PROMs) used for the 
assessment of health-related quality of life (HRQoL) across the European cancer continuum. 

• This systematic review will follow the highest methodological standards, i.e., the Preferred Reporting 
Items for Systematic Review and Meta-Analyses protocols (PRISMA-P) and the Consensus-based 
Standards for the selection of health Measurement Instruments (COSMIN). 

• The results of this systematic review will be used to provide a set of evidence-based recommendations 
for a European project (EUonQOL), which aims at developing a new PROM (i.e., EUonQOL toolkit) to 
assess the multidimensional construct of HRQoL across a wide variety of cancer patients over the 
European Union and its associated countries. 

• The systematic review will specifically include PROMs validated in European cancer patients and 
survivors, thus PROMs which have only been validated outside of Europe will not be covered.

• The heterogenous nature of both the clinical population and the methodologic approaches to assess 
psychometric properties may prevent quantitative pooling of data (i.e. meta-analysis).
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1. Introduction
Health-related quality of life (HRQoL) can be defined as ‘‘how well a person functions in their life and his 
or her perceived well-being in physical, mental, and social domains of health’’ (1). Functioning refers here 
to a patient’s ability to carry out some pre-defined activities, and well-being to their subjective feelings (1). 
More specifically, the framework developed by Wilson and Cleary, which is currently the most applied 
theoretical model of HRQoL (2), conceives HRQoL as a multidimensional construct encompassing five 
components: symptom status, functional status, biological and psychological variables, general health 
perceptions and overall quality of life. 

Over the past decades, there has been increasing recognition that assessing cancer patients’ HRQoL is 
pivotal to delivering optimal patient-centred healthcare (3,4). HRQoL is now perceived as a meaningful 
endpoint throughout the cancer continuum (5,6) and can serve as a valuable source of information to guide 
healthcare policies (e.g., Europe’s Beating Cancer plan,(7)). However, HRQoL is often inaccurately 
assessed by health care providers (HCPs) and poorly captured by medical procedures or tests, 
highlighting the need for patient involvement in reporting their outcomes (3,4,8,9). 

Patient-reported outcomes (PROs) are defined by the Food and Drug Administration as “a measurement 
based on a report that comes directly from the patient about the status of a patient’s health condition, 
without amendment or interpretation of the patient’s response by a clinician or anyone else” (10). Patient-
reported outcome measures (PROMs) refer to the tools used to measure PROs and are now systematically 
used for the assessment of HRQoL in cancer care. To assess the HRQoL of cancer patients, a wide array 
of PROMs is currently available, ranging from generic (e.g., SF-36, EQ-5D-5L) to cancer-specific (e.g., 
EORTC QLQ-C30, FACT-G) and tumour-specific tools (e.g., EORTC QLQ-BR23, FACT-B). However, this 
diversity made it more and more challenging to select the most appropriate PROM . This choice should be 
made with regard to the target population, the target construct, and importantly, the PROM measurement 
properties (20). 

Over the past years, many systematic reviews comparing PROMs for the assessment of HRQoL in cancer 
patients have been published. Most of them focused on PROMs measuring HRQoL in a specific type of 
cancer (e.g., breast cancer, prostate cancer, etc.) (21–32) or cancer population (e.g., cancer survivors, 
advanced cancer, palliative patients, etc.) (23,33–35). Several of these reviews focused on PROMs 
evaluating one specific HRQoL-related construct (e.g., depression, fatigue, pain, etc.) (21,22,36–38) and 
the majority did not report the psychometric properties of the PROMs under investigation per subscale 
(22–26,28–31,33,34,36,37,39). For the reviews reporting on the psychometric properties of PROMs, the 
methods used to assess both the quality of the studies and the results differed significantly (40). 

Currently, the highest methodological standards for the conduct of systematic reviews on the psychometric 
properties of PROMS are provided by the COnsensus-based Standards for the selection of health 
Measurement INstruments initiative (COSMIN,(41)). However, among the reviews published to date, only 
half relied on the COSMIN methodology and most of them did not apply it fully. For instance, in several 
reviews the rating of the overall results per PROM was unclear or not performed (21,25,29,36,42) and the 
risk of bias assessment or the grading of the evidence were not conducted (21,22,33,36,39,42). As such, 
a comprehensive overview of the psychometric properties of PROMs used for the assessment of HRQoL 
across the cancer continuum is still needed and missing. Therefore, this study aims to systematically 
review the measurement properties of PROMs assessing the multidimensional construct of HRQoL 
throughout the European cancer continuum, to make objective recommendations on the most suitable 
PROM to use in this population.
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2. Methods and analysis
The protocol of this systematic review is based on the PRISMA-P (Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses protocols) guidelines (43) and has been prospectively registered 
in the International Prospective Register of Systematic Reviews database (PROSPERO 2023 - 
CRD42023418616). 

The systematic review will be conducted according to the COSMIN guidelines for systematic reviews (41) 
and will use the COSMIN taxonomy of measurement properties (Table 1). All steps of the screening 
process will be performed using RAYYAN (44).

2.1 Search strategy
A systematic search will be performed in the bibliographic databases MEDLINE (through PubMed) and 
ELSEVIER (through Scopus) without publication date restriction. The search strategy will be based on the 
PICOM acronym (45) in which the population will be represented by cancer patients and survivors, the 
outcome by health-related quality of life and the methods by psychometric properties. No comparator or 
intervention will be used. Both MesH terms and text words will be used. 

Original research articles published in English (including erratum and correction articles) will be considered 
for inclusion. Reference lists of included articles will be manually searched by hand to ensure all relevant 
studies will be considered. Additionally, the exclusion filter of Terwee et al. (46) will be used. The grey 
literature will not be considered. 

The respective search strategies that will be used for PubMed and Scopus are provided in Appendix 1. 

2.2 Selection process
The selection process will be twofold. First, it will be determined whether the PROMs captured by the 
search should be included or excluded. Second, all titles and abstracts will be screened for eligibility in a 
blinded standardized matter. If the study seems relevant or in case of doubt, the full-text article will be 
retrieved and screened. Both the abstract and full-text screening will be done independently by a minimum 
of two reviewers. Discrepancies will be resolved by discussion and/or consultation of a third reviewer.

2.2.1 PROM selection
To be included PROMs will need to meet following criteria:

1) PROMs must be self-administered questionnaire (paper-pencil or electronic). This excludes 
assessment tools based (fully or partially) on hetero-assessment, interactive voice response 
systems, talking touch screens, drawings, or nomograms. An interview format is allowed when the 
study population is not able to complete the PROM independently.

2) PROMs must assess HRQoL as a multi-domain concept (i.e., based on a multidimensional model 
of HRQoL) and be applicable across cancer types. This excludes tools designed to assess a 
specific HRQoL subdomain (e.g., exclusively assessing physical functioning) or cancer site (e.g., 
assessing HRQoL following breast reconstruction). Preference-based measures that are used to 
calculate quality-adjusted life years within the field of health economics will not be considered for 
the scope of this review.

3) PROMs must be validated (i.e., evidence of content validity, structural validity, or construct validity) 
for use in the target population of European cancer patients or survivors. In case no European 
validation1 can be found for a PROM identified through the initial search, an additional search will 
be performed in PubMed (Appendix 3). If no evidence of validity among European cancer patients 

1 European Union and associated countries (for the full list of countries, please see Appendix 2)
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or survivors can be retrieved after the additional search, the PROM and its related articles will be 
excluded. 

2.2.2 Study selection
Studies will be included when the following criteria are met:

1) Studies must provide information on the measurement properties of the included PROMs. For this 
review, the development, content validity, structural validity/unidimensionality, internal consistency, 
cross-cultural validity, measurement invariance, reliability, measurement error and construct 
validity will be considered. Studies reporting on criterion validity will be considered to inform 
construct validity due to the absence of gold standard for PROMs (41). Responsiveness will not be 
assessed in this review since the content and the number of hypotheses to assess responsiveness 
are inexhaustible and arbitrary, and the quality of comparator instruments (in the absence of gold 
standard) cannot be proven (47). 

2) Studies must provide original research data (including erratum and correction articles) and be 
published in English. Articles written in other languages or case studies, protocols, conference 
abstracts, conference reports, commentaries, opinion article and reviews will not be considered.

3) Studies must be performed in adult European cancer patients or survivors (mean age ≥ 21 years 
and not defined as Adolescents and Young Adults (AYA)). Articles including “mixed samples” (i.e., 
European cancer patients and non-cancer patients) will only be included if separate results are 
provided for the cancer patients group. Studies involving both European and non-European cancer 
patients, will be included. Studies only reporting results within a non-European cancer sample, will 
be excluded (except for development and content validity studies). Articles reporting on patients 
with benign tumours or including less than 15 cancer patients will also be excluded. 

Detailed information on the selection process will be reported in a PRISMA flowchart. 

2.3 Data extraction
During the data extraction, it will be determined which measurement properties will be evaluated for every 
included study. Data extraction will be done by one reviewer and checked by a second reviewer. When 
available, data will be extracted as follows: 

1) Study characteristics - Authors, title, publication year, design.
2) Study sample characteristics - Sample size, age, gender, EU/non-EU, clinical status (general 

population, non-cancer patients, cancer patients undergoing curative treatment, cancer patients 
undergoing palliative treatment, cancer survivors), cancer stage and cancer site.

3) PROM characteristics - PROM specimen, original development paper, original language in which 
the PROM was developed, target population for whom the PROM was developed, number of 
subscales and items, content coverage, recall period, response options, type of scale(s), scoring 
and estimated duration of assessment. In case of missing data, additional information will be 
retrieved by searching Google and ePROVIDE (https://eprovide.mapi-trust.org) or by contacting 
the PROM developers.   

4) PROM measurement properties – development and content validity, structural 
validity/undimensionality, internal consistency, cross-cultural validity and measurement invariance, 
reliability, measurement error and construct validity. Detailed information on the data that will be 
extracted for these measurement properties is provided in Appendix 4. 

Following data extraction, all PROMs and related studies will be included in the next phase of the review 
process for quality assessment.
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2.4 PROM quality assessment
Quality assessment will be performed independently by two reviewers. Discrepancies will be solved by 
consensus. In case of disagreement, a third reviewer will be involved to solve the discrepancy. As per 
COSMIN guidelines (41), quality assessment will be conducted sequentially for each PROM in the 
following order: development/content validity2, internal structure (i.e., structural validity, internal 
consistency, and cross-cultural validity/measurement invariance), reliability, measurement error and 
construct validity (i.e., criterion validity and hypotheses testing). The COSMIN group defines content 
validity as the most important measurement property and recommends assessing it first and excluding 
PROMs with high quality evidence of inadequate content validity (41,48). However, studies that would 
report on the poor content validity of a PROM are unlikely to be published and this requirement is unlikely 
to be met, which does not allow for differentiating between PROMs based on the quality of content validity. 
Therefore, it was decided that the remaining psychometric properties will not be assessed if PROMs 
demonstrated inadequate content validity at any level of evidence or no evidence of content validity could 
be found as PROMs should be relevant, comprehensive, and comprehensible with respect to HRQoL and 
the European cancer population. Studies assessing structural validity based on a Multi-Trait Multimethod 
approach (49) will be considered to inform construct validity as this method is not appropriate for the 
assessment of structural validity (41). 

For all psychometric properties, the assessment will be performed at a subscale level (when applicable). 
Quality assessment will be performed for each study and measurement property as follows:

2.4.1 Risk of Bias assessment
The methodological quality of each study will be evaluated using the COSMIN Risk of Bias Checklist (50), 
which provides a set of standards for design requirements and preferred statistical analyses per 
measurement property. These standards provide a framework to assess whether the results, based on 
the methodological quality of a given study, are trustworthy. Each standard will be rated on a four-point 
rating scale as ‘very good’, ‘adequate’, ‘doubtful’, or ‘inadequate’. Each assessment of a measurement 
property is considered to be a separate study. For development/content validity, the quality of each 
standard will first be determined by retaining the highest rating across the identified studies before taking 
the lowest rating of each standard to determine the overall quality of the PROM development and content 
validity. For all other measurement properties, the overall rating of the quality of each study will be 
determined separately by taking the lowest rating of each standard. Several adjustments were made to 
the ratings of the COSMIN Risk of Bias Checklist, which are all listed in Appendix 5. 

2.4.2 Criteria for good measurement properties 
These criteria are recommendations from COSMIN for which PROMs are assessed as appropriate to be 
used in research or clinical practice (41). 

Development and content validity 

The overall content validity scoring will comprise four steps (48). First, the results of both the PROM 
development and content validity studies will be rated by two reviewers independently (Appendix 6). Each 
criterion will be scored as “sufficient” (+), “insufficient” (−), or “indeterminate” (?). Reviewers will rate the 
content of the PROM of interest with “sufficient” (+) or “insufficient” (−), using the same criteria. When there 
is no content validity study available, content validity criteria will be rated “insufficient” (-). The scoring 
“indeterminate” (?) will only be used when there is evidence that some aspects of content validity were 
assessed but the authors did not provide enough information to score the criterion appropriately. Second, 
an overall “sufficient” (+), “insufficient” (−), “indeterminate” (?) or “inconsistent” (±) rating will be calculated 

2 PROM development is not a measurement property, but is taken into account when evaluating content validity as per COSMIN 
guidelines
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for relevance, comprehensiveness and comprehensibility per study (48) (Appendix 7). Third, an overall 
rating per PROM will be calculated for relevance, comprehensiveness and comprehensibility by jointly 
considering the results of the PROM development and content validity studies, and the reviewer’s ratings. 
The evidence from the content validity will be weighted higher than the evidence from the development 
study and the reviewer’s rating. Appendix 8 provides a detailed overview of this overall rating process. 
Last, an overall “sufficient” (+), “insufficient” (−) or “inconsistent” (±) content validity rating will be calculated, 
by aggregating the overall relevance, comprehensiveness and comprehensibility rating. Appendix 9 
provides a detailed overview of the overall content validity rating process. 

Other psychometric properties

Criteria for good measurement properties will be applied for each individual study, resulting in a “sufficient” 
(+), “insufficient” (−), or “indeterminate” (?) rating. The evidence across studies will be summarized 
qualitatively and it will be decided whether the results per psychometric property are consistent. 
Consistency is defined as at least 75% of individual studies being rated similarly for a given PROM and 
measurement property. If the threshold of 75% is not reached for any of the rating options and studies with 
exclusively “+” or “−“ ratings are available in combination with “?” ratings, studies with a “?” will be ignored 
and not included when summarizing the results. In all other cases, the overall rating will be scored as 
“inconsistent” (±). If the results are inconsistent, possible explanations will be explored and the results will 
be summarized per subgroup when applicable. If no explanation for the inconsistency can be found, the 
overall rating will remain “inconsistent” (±).  A detailed overview of the criteria for good measurement 
properties, incorporating the inconsistency rating, can be found in Table 2. For construct validity, a priori 
hypotheses were formulated to evaluate the results (Table 3).

2.4.3 Quality of evidence
The quality of the evidence will be graded per measurement property using a modified Grading of 
Recommendations Assessment, Development and Evaluation approach (GRADE) (41,51) resulting in 4 
quality levels: “high”, “moderate”, “low”, or “very low”. Starting from high-quality level, quality of evidence 
will be downgraded if applicable according to the following factors: risk of bias (methodological quality of 
the studies), inconsistency (of results across studies), imprecision3 (total sample size of the studies) and 
indirectness (evidence comes from a different target population). For some factors, the original COSMIN 
modified GRADE approach does not provide clear guidance on the criteria to be used for the risk 
assessment, therefore the GRADE approach was further adapted. The adapted GRADE approach that 
will be used is reported in Tables 4 and 5 for development/content validity and the remaining psychometric 
properties respectively. The quality of evidence for internal consistency will start at the level of structural 
validity (41).

2.5 Meta-analysis
For this review, conventional meta-analytic techniques will be applied. Fisher’s Z will be calculated, ranging 
from −∞ to +∞ and can be interpreted similar to a correlation coefficient, as the standardised common 
effect size. Depending on the measurement property and the reported estimates, intraclass correlations, 
as well as Pearson and Spearman correlations, will be converted to Fisher’s Z using Fisher’s variance 
stabilizing transformation (52,53). Due to the potential heterogeneity of the study samples, methodological 
approaches and estimates to assess psychometric properties, pooling of data in a meta-analysis may not 
be possible.

Meta-analyses will be performed applying the random-effect model, which assumes the average effect 
size varies between studies, hence heterogeneity is to be expected (45). Heterogeneity will be assessed 

3 Imprecision is not taken into account when grading the quality of evidence for content validity
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by the I2 statistics using the method proposed by Higgens et al. (54). The I2 statistic represents an 
estimation of variability in effect estimates due to heterogeneity as opposed to sampling error (54). The 
Cochrane Handbook provides a rough interpretation of the I² statistic in which 0%–40% represents no 
important heterogeneity; 30%–60%: moderate heterogeneity; 50%–90%: substantial heterogeneity and 
75%–100%: considerable heterogeneity (45). If significant heterogeneity is demonstrated, subsequent 
sensitivity analyses will be conducted to verify the robustness of the results (45). If pooling of the results 
is not possible, the findings from the different studies on each measurement property per subscale of each 
PROM will be only qualitatively summarized with, if possible, the quantitative range of values across 
studies. 

2.6 Recommendations
PROMs with sufficient content validity (i.e., rated “±” or higher) and at least low-quality evidence (i.e., 
GRADE) (32) for sufficient structural validity and internal consistency will be recommended (41). On the 
other hand, PROMs will not be recommended when there is high-quality evidence for any insufficient 
measurement property. As with the quality assessment, the formulation of recommendations will be made 
at a subscale level. 

2.7 Patient and public involvement
Currently, it is expected that researchers actively involve patients, healthcare professionals and public in 
their research. Within systematic reviews, active patient and public involvement has been proposed as a 
way to enhance the actual and perceived usefulness of the summarized evidence, hence addressing 
barriers to the uptake of evidence in practice (55). Patient involvement will be ensured at key stages of the 
systematic review and peer reviewing the academic papers. The results of the review will be discussed 
with a representative panel of stakeholders, including patients and healthcare professionals to ensure the 
co-design approach throughout the entire EUonQoL project.  It is essential that the PROMs selected to 
serve as a basis for the development of the EUonQOL toolkit are supported by evidence of content validity, 
i.e., the items constituting these PROMs should be relevant, comprehensive, and comprehensible with 
respect to HRQoL and the European cancer population. 
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3. Ethics and dissemination
Ethical clearance for this research is not required, as the systematic review will only use information from 
previously published research. The results will be disseminated to clinicians, researchers and health 
policymakers by presenting at relevant conferences and by publication in a peer-reviewed journal. Besides 
that, the findings will be used to identify the most appropriate PROMs for the assessment of HRQoL 
throughout the European cancer continuum, to serve as a basis for the development of the EUonQOL 
toolkit and to provide evidence-based recommendations to the EUonQOL consortium. 
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Table 1. COSMIN definitions of measurement properties
Measurement property Definition

Content validity The degree to which a PROM measures the construct(s) it purports to measure

Structural validity The degree to which the scores of a PROM are an adequate reflection of the dimensionality of the 
construct to be measured

Internal consistency The degree of interrelatedness among the items

Cross-cultural validity The degree to which the performance of the items on a translated or culturally adapted PROM are an 
adequate reflection of the performance of the items of the original version of the PROM

Measurement invariance The proportion of the total variance in the measurements which is due to “true” differences between 
patients

Reliability The degree to which the measurement is free from measurement error

Reliability 

(extended definition)

The extent to which scores for patients who have not changed are the same for repeated measurement 
under several conditions: e.g., using different sets of items for the same PROM (internal consistency); 
over time (test-retest); by different persons on the same occasion (inter-rater): or by the same persons 
(i.e., raters or responders) on different occasions (intra-rater)

Measurement error The systematic and random error of a patient’s score that is not attributed to true changes in the construct 
to be measured

Construct validity
The degree to which the scores of a PROM are consistent with hypotheses (for instance with regard to 
internal relationships, relationships to scores of other instruments, or differences between relevant 
groups) based on the assumption that the PROM validly measures the construct to be measured

Responsiveness The ability of a PROM to detect change over time in the construct to be measured
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Table 2. COSMIN criteria for good measurement properties
Measurement property Rating Criteria

+

CTT

CFA: CFI or TLI or comparable measure >0.95 OR RMSEA <0.06 OR SRMR <0.082

IRT/Rasch

- No violation of unidimensionality: CFI or TLI or comparable measure >0.95 OR RMSEA 
<0.06 OR SRMR <0.08

AND

- No violation of local independence: residual correlations among the items after 
controlling for the dominant factor <0.20 OR Q3's < 0.37

AND

- No violation of monotonicity: adequate looking graphs OR item scalability >0.30
AND

- Adequate model fit: IRT: χ2 >0.01
Rasch: infit and outfit mean squares ≥ 0.5 and ≤ 1.5 OR Z-standardized values > ‐2 and <2

± Results are inconsistent across studies

- Criteria for (+) are not met

Structural validity

?

CTT: Not all information for (+) is reported

IRT/Rasch: Model fit not reported

OR only EFA was performed

+ At least low evidence for sufficient structural validity AND reliability coefficient(s) ≥ 0.70 for each 
unidimensional scale or subscale

± Results are inconsistent across studies

- At least low evidence for sufficient structural validity AND reliability coefficient(s) < 0.70 for 
each unidimensional scale or subscale

Internal consistency

?

Criteria for “At least low evidence for sufficient structural validity” are not met:

• There is only very low evidence for sufficient structural validity (e.g., because there was 
only 1 study on structural validity with a very low sample size)

• There was (any) evidence for insufficient structural validity
• There are inconsistent results for structural validity which cannot be explained
• There is no information on the structural validity available

+
No important differences found between group factors (such as age, gender, language) in 
multiple group factor analysis OR no important DIF for group factors (McFadden's R2 < 0.02)

± Results are inconsistent across studies

- Important differences between group factors OR DIF was found

Cross-cultural validity / 
Measurement invariance

? No multiple group factor analysis OR DIF analysis performed

+ Correlation coefficient ≥ 0.70

± Results are inconsistent across studies

- Correlation coefficient < 0.70
Reliability

? Correlation coefficient not reported

Measurement error +

SDC or LoA < MIC

The MIC is defined as the smallest measured change score that patients perceive to be 
important. If the SDC is smaller than the MIC, it is possible to distinguish a clinically important 
change from measurement error with a large amount of certainty 
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± Results are inconsistent across studies

-

SDC or LoA > MIC

If the SDC is larger than the MIC, there is a considerable chance that the observed change is 
caused by measurement error

? MIC not defined

+ The result is in accordance with the hypothesis

± Results are inconsistent across studies

- The result is not in accordance with the hypothesis
Construct validity 

? No hypotheses were formulated a priori 

Abbreviations: + = sufficient results; - = insufficient results; ± = inconsistent results; ? = indeterminate results; CFA = 
Confirmatory Factor Analysis; CFI = Comparative Fit Index; CTT = Classical Test Theory; DIF = Differential Item 
Functioning; LoA = Limits of Agreement; IRT = Item Response Theory; MIC = Minimal Important Change; MID: Minimal 
Important Difference; MCID = Minimal Clinical Important Difference; RMSEA = Root Mean Square Error of Approximation; 
SDC = Smallest Detectable Change; SRMR: Standardized Root Mean Residuals; TLI: Tucker‐Lewis Index.
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Table 3. A priori hypotheses for construct validity 
Type of construct validity (subtype) Hypothesis

Between-PROM (convergent validity)
Correlations with instruments measuring similar constructs 
should be ≥  0.50

Between-PROM (convergent/divergent validity)
Correlations with instruments measuring related, but dissimilar 
constructs should be ≥  0.30

Between-PROM (divergent validity) Correlations with instruments measuring unrelated constructs 
should be < 0.30

Within-PROM (convergent validity)
Correlations between an item and its own scale (corrected for 
overlap) should be ≥  0.40

Within-PROM (divergent validity)
Correlation between an item and its hypothesized subscale 
(corrected for overlap) is higher than its correlation with the other 
subscales
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Table 4. COSMIN adapted GRADE approach for development/content validity
QUALITY OF EVIDENCE: starting point is always HIGH

 HIGH
MODERATE

 LOW 
VERY LOW

- 1: Serious Content validity study is of doubtful quality. The content validity rating of content validity study is 
insufficient (-) OR indeterminate (?) OR inconsistent (±)

- 2: Very serious

No content validity study OR content validity study of insufficient quality (-) 

AND

Development study is of doubtful quality. The content validity rating of the development study is 
indeterminate (?) OR inconsistent (±)Risk of bias

- 3: Very serious

No content validity study OR content validity study of insufficient quality (-) 

AND

No development study or development study is of inadequate quality. The content validity rating 
of the development study is insufficient (-)

Inconsistency
- 1: Serious The combination of the scores for development study, content validity study and reviewer’s rating 

is rated inconsistent (±) (see scoring table below)

- 1: Serious
Content validity study was performed in a cancer population but not representative of the 
population of interest (e.g. head & neck cancer patients versus cancer patients, palliative 
questionnaire assessed in non-palliative cancer patients)Indirectness

- 2: Very serious Content validity study was performed in a non-cancer population.
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Table 5 COSMIN adapted GRADE approach for other psychometric properties
QUALITY OF EVIDENCE: starting point is always HIGH

HIGH
MODERATE

LOW 
VERY LOW

-
1

The are multiple studies of doubtful (D) quality OR there is only 1 study of adequate (A) 
quality available

-
2

There are multiple studies of inadequate (I) quality OR there is only 1 study of doubtful quality 
(D) available 

Risk of bias
(Consider the ratings of the 

individual
studies in
STEP 1) -

3 There is only 1 study of inadequate (I) quality available

Inconsistency -
1 Overall rating across studies is scored with (±)

-
1 Total sample size of the pooled or summarized studies <100

Imprecision
-
2 Total sample size of the pooled or summarized studies <50

Indirectness* -
1

Psychometric properties were assessed in a cancer population but not representative 
of the target population (e.g. head & neck cancer patients versus cancer patients, 
palliative questionnaire assessed in non-palliative cancer patients)

* To assess the indirectness one should look at the characteristics of the pooled population across studies.
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Appendix 1. Detailed overview of the search strategy for PubMed and Scopus

PubMed Scopus
Population: 
cancer 
patients & 
survivors

("patient*"[MeSH Terms] OR "Survivors"[MeSH 
Terms] OR "Palliative Care"[MeSH Terms]) AND 
("Neoplasms"[MeSH Terms] OR "Carcinoma"[MeSH 
Terms] OR "post-cancer"[Title/Abstract] OR 
"postcancer"[Title/Abstract])

( ( TITLE-ABS-KEY ( "tumor*" ) ) OR ( TITLE-ABS-
KEY ( "neoplasm*" ) ) OR ( TITLE-ABS-
KEY ( "neoplasia*" ) ) OR ( TITLE-ABS-
KEY ( "cancer*" ) ) OR ( TITLE-ABS-
KEY ( "malignanc*" ) ) OR ( TITLE-ABS-
KEY ( "carcinoma*" ) ) OR ( TITLE-ABS-
KEY ( "postcancer" ) ) OR ( TITLE-ABS-KEY ( "post-
cancer" ) ) ) AND ( ( TITLE-ABS-KEY ( "palliative 
care" ) ) OR ( TITLE-ABS-KEY ( "palliative 
treatment*" ) ) OR ( TITLE-ABS-KEY ( "palliative 
therap*" ) ) OR ( TITLE-ABS-KEY ( "palliative 
surger*" ) ) OR ( TITLE-ABS-KEY ( "palliative supportive 
care*" ) ) OR ( TITLE-ABS-KEY ( "survivor*" ) ) OR ( TITLE-ABS-
KEY ( "patient*" ) ) )

Exposure: 
psychometric 
properties

AND ("instrument*"[Title/Abstract] OR 
"questionnaire*"[Title/Abstract] OR 
"measur*"[Title/Abstract] OR "rating*"[Title/Abstract] 
OR "computer*"[Title/Abstract] OR 
"digital*"[Title/Abstract] OR "computer-adaptive 
test*"[Title/Abstract] OR "computer adaptive 
test*"[Title/Abstract] OR "computer 
adaptive"[Title/Abstract] OR "computer-
adaptive"[Title/Abstract] OR "computerized adaptive 
test*"[Title/Abstract] OR "computerised adaptive 
test*"[Title/Abstract] OR "CAT"[Title/Abstract]) AND 
("chronbach*"[Title/Abstract] OR 
"cronbach*"[Title/Abstract] OR "psychometric 
properties"[Title/Abstract] OR 
"psychometr*"[Title/Abstract] OR "factor 
analysis"[Title/Abstract] OR 
"develop*"[Title/Abstract] OR "reliab*"[Title/Abstract] 
OR "valid*"[Title/Abstract] OR 
"translat*"[Title/Abstract] OR "cross-
cultural"[Title/Abstract] OR "minimal clinically 
important difference*"[Title/Abstract] OR "minimal 
important change*"[Title/Abstract] OR "minimal 
important difference*"[Title/Abstract] OR "clinically 
meaningful change*"[Title/Abstract] OR "clinically 
meaningful difference*"[Title/Abstract] OR 
"responsiveness"[Title/Abstract])

AND ( ( TITLE-ABS-KEY ( "questionnaire" ) )  OR  ( TITLE-ABS-
KEY ( "questionnaires" ) )  OR  ( TITLE-ABS-KEY ( "instrument" ) 
)  OR  ( TITLE-ABS-KEY ( "instruments" ) )  OR  ( TITLE-ABS-
KEY ( "rating" ) )  OR  ( TITLE-ABS-KEY ( "outcome measure" ) )  
OR  ( TITLE-ABS-KEY ( "outcome measures" ) )  OR  ( TITLE-
ABS-KEY ( "measurement tool" ) )  OR  ( TITLE-ABS-KEY ( 
"measurement tools" ) )  OR  ( TITLE-ABS-KEY ( "computer-
based" ) )  OR  ( TITLE-ABS-KEY ( "digital" ) )  OR  ( TITLE-
ABS-KEY ( "computer adaptive test*" ) )  OR  ( TITLE-ABS-KEY ( 
"computer-adaptive test*" ) )  OR  ( TITLE-ABS-KEY ( "computer-
adaptive" ) )  OR  ( TITLE-ABS-KEY ( "computer adaptive" ) )  
OR  ( TITLE-ABS-KEY ( "computerized adaptive test*" ) )  OR  ( 
TITLE-ABS-KEY ( "computerised adaptive test*" ) )  OR  ( TITLE-
ABS-KEY ( "cat" ) ) )  AND  ( ( TITLE-ABS-KEY ( "chronbach*" ) )  
OR  ( TITLE-ABS-KEY ( "cronbach*" ) )  OR  ( TITLE-ABS-KEY ( 
"psychometric properties" ) )  OR  ( TITLE-ABS-KEY ( 
"psychometric analysis" ) )  OR  ( TITLE-ABS-KEY ( 
"psychometric evaluation" ) )  OR  ( TITLE-ABS-KEY ( 
"psychometric characteristics" ) )  OR  ( TITLE-ABS-KEY ( "factor 
analysis" ) )  OR  ( TITLE-ABS-KEY ( "reliability" ) )  OR  ( TITLE-
ABS-KEY ( "reliable" ) )  OR  ( TITLE-ABS-KEY ( "validity" ) )  
OR  ( TITLE-ABS-KEY ( "valid" ) )  OR  ( TITLE-ABS-KEY ( 
"validation" ) )  OR  ( TITLE-ABS-KEY ( "minimal clinically 
important difference*" ) )  OR  ( TITLE-ABS-KEY ( "clinically 
meaningful change*" ) )  OR  ( TITLE-ABS-KEY ( "clinically 
meaningful difference*" ) )  OR  ( TITLE-ABS-KEY ( 
"responsiveness" ) )  OR  ( TITLE-ABS-KEY ( "minimal important 
change*" ) )  OR  ( TITLE-ABS-KEY ( "minimal important 
difference*" ) )  OR  ( TITLE-ABS-KEY ( "translation" ) )  OR  ( 
TITLE-ABS-KEY ( "translated" ) )  OR  ( TITLE-ABS-KEY ( 
"cross-cultural" ) )  OR  ( TITLE-ABS-KEY ( "development" ) ) )

Outcome: 
Health-related 
Quality of Life

AND ("quality of life"[MeSH Terms] OR "perceived 
health"[Text Word] OR "health status"[Text Word] 
OR "life satisfaction"[Text Word] OR "well-
being"[Text Word] OR "wellbeing"[Text Word] OR 
"patient reported outcome measures"[MeSH Terms])

AND ( TITLE-ABS-KEY ( "quality of life" ) ) OR ( TITLE-ABS-
KEY ( "life quality" ) ) OR ( TITLE-ABS-KEY ( "patient-reported 
outcome*" ) ) OR ( TITLE-ABS-KEY ( "hrqol" ) ) OR ( TITLE-
ABS-KEY ( "patient reported outcome*" ) ) OR ( TITLE-ABS-
KEY ( "perceived health" ) ) OR ( TITLE-ABS-KEY ( "health 
status" ) ) OR ( TITLE-ABS-KEY ( "well-being" ) ) OR ( TITLE-
ABS-KEY ( "wellbeing" ) )

Exclusion 
string Terwee 
et al. 2009 + 
English filter

AND (english[Filter]) NOT (‘‘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, nih’’[Publication Type] OR 
‘‘practice guideline’’[Publication Type]) NOT 

AND ( LIMIT TO ( LANGUAGE , "english" ) ) AND ( EXCLUDE ( 
DOCTYPE , "le" ) OR EXCLUDE ( DOCTYPE , "ed" ) ) AND ( 
EXCLUDE ( DOCTYPE , "cp" ) )
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(‘‘animals’’[MeSH Terms] NOT ‘‘humans’’[MeSH 
Terms])
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Appendix 2. List of European and associated countries

European and associated countries

Albania Germany North-Macedonia
Andorra Greece Norway
Armenia Hungary Portugal
Austria Iceland Romania

Azerbaijan Ireland Russia
Belarus Italy San Marino
Belgium Kazakhstan Serbia
Bulgaria Latvia Slovenia
Croatia Liechtenstein Slovakia
Cyprus Lithuania Spain
Czechia Luxembourg Sweden
Denmark Malta Switzerland
Estonia Moldavia Turkey
Finland Monaco Ukraine
France Montenegro United Kingdom
Georgia Netherlands Vatican City
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Appendix 3. Additional search strategy for European validation papers

1. STEP 1:

• Define entry terms for the SPECIFIC QUESTIONNAIRE:
o Full name (make sure to enter all the different spelling options)
o Acronym (make sure to enter all the different spelling options)

Example:

“European Organization for Research and Treatment of Cancer 
Quality of Life Questionnaire Core 30”
EORTC-QLQ-C30
EORTC QLQ-C30
EORTC QLQ C30

EORTC-QLQ-C30

QLQ C30

• Combine all the entry terms with OR-function:
o (“European Organization for Research and Treatment of Cancer Quality of Life Questionnaire 

Core 30”) OR (eortc-qlq-c30)) OR (eortc qlq-c30)) OR (eortc qlq c30)) OR (qlq c30)

2. STEP 2:

• Enter search string for POPULATION:
o ("patient*"[MeSH Terms] OR "Survivors"[MeSH Terms] OR "Palliative Care"[MeSH Terms]) 

AND ("Neoplasms"[MeSH Terms] OR "Carcinoma"[MeSH Terms] OR "post-
cancer"[Title/Abstract] OR "postcancer"[Title/Abstract])

• Enter search string for PSYCHOMETRIC PROPERTIES:
o ("instrument*"[Title/Abstract] OR "questionnaire*"[Title/Abstract] OR "measur*"[Title/Abstract] 

OR "rating*"[Title/Abstract] OR "computer*"[Title/Abstract] OR "digital*"[Title/Abstract] OR 
"computer-adaptive test*"[Title/Abstract] OR "computer adaptive test*"[Title/Abstract] OR 
"computer adaptive"[Title/Abstract] OR "computer-adaptive"[Title/Abstract] OR "computerized 
adaptive test*"[Title/Abstract] OR "computerised adaptive test*"[Title/Abstract] OR 
"CAT"[Title/Abstract]) AND ("chronbach*"[Title/Abstract] OR "cronbach*"[Title/Abstract] OR 
"psychometric properties"[Title/Abstract] OR "psychometr*"[Title/Abstract] OR "factor 
analysis"[Title/Abstract] OR "develop*"[Title/Abstract] OR "reliab*"[Title/Abstract] OR 
"valid*"[Title/Abstract] OR "translat*"[Title/Abstract] OR "cross-cultural"[Title/Abstract] OR 
"minimal clinically important difference*"[Title/Abstract] OR "minimal important 
change*"[Title/Abstract] OR "minimal important difference*"[Title/Abstract] OR "clinically 
meaningful change*"[Title/Abstract] OR "clinically meaningful difference*"[Title/Abstract] OR 
"responsiveness"[Title/Abstract])

3. STEP 3:

• Combine search strings of POPULATION, PSYCHOMETRIC PROPERTIES and SPECIFIC 
QUESTIONNAIRE with the AND-function:

o (((((("European Organization for Research and Treatment of Cancer Quality of Life 
Questionnaire Core 30") OR (eortc-qlq-c30)) OR (eortc qlq-c30)) OR (eortc qlq c30)) OR (qlq 
c30)) AND (("instrument*"[Title/Abstract] OR "questionnaire*"[Title/Abstract] OR 
"measur*"[Title/Abstract] OR "rating*"[Title/Abstract] OR "computer*"[Title/Abstract] OR 
"digital*"[Title/Abstract] OR "computer-adaptive test*"[Title/Abstract] OR "computer adaptive 
test*"[Title/Abstract] OR "computer adaptive"[Title/Abstract] OR "computer-
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adaptive"[Title/Abstract] OR "computerized adaptive test*"[Title/Abstract] OR "computerised 
adaptive test*"[Title/Abstract] OR "CAT"[Title/Abstract]) AND ("chronbach*"[Title/Abstract] OR 
"cronbach*"[Title/Abstract] OR "psychometric properties"[Title/Abstract] OR 
"psychometr*"[Title/Abstract] OR "factor analysis"[Title/Abstract] OR "develop*"[Title/Abstract] 
OR "reliab*"[Title/Abstract] OR "valid*"[Title/Abstract] OR "translat*"[Title/Abstract] OR "cross-
cultural"[Title/Abstract] OR "minimal clinically important difference*"[Title/Abstract] OR "minimal 
important change*"[Title/Abstract] OR "minimal important difference*"[Title/Abstract] OR 
"clinically meaningful change*"[Title/Abstract] OR "clinically meaningful 
difference*"[Title/Abstract] OR "responsiveness"[Title/Abstract]))) AND (("patient*"[MeSH 
Terms] OR "Survivors"[MeSH Terms] OR "Palliative Care"[MeSH Terms]) AND 
("Neoplasms"[MeSH Terms] OR "Carcinoma"[MeSH Terms] OR "post-cancer"[Title/Abstract] 
OR "postcancer"[Title/Abstract]))

4. STEP 4:

• Find search string (which is used to gather the articles for our systematic review but remove English 
filter) 

o ((((("instrument*"[Title/Abstract] OR "questionnaire*"[Title/Abstract] OR 
"measur*"[Title/Abstract] OR "rating*"[Title/Abstract] OR "computer*"[Title/Abstract] OR 
"digital*"[Title/Abstract] OR "computer-adaptive test*"[Title/Abstract] OR "computer adaptive 
test*"[Title/Abstract] OR "computer adaptive"[Title/Abstract] OR "computer-
adaptive"[Title/Abstract] OR "computerized adaptive test*"[Title/Abstract] OR "computerised 
adaptive test*"[Title/Abstract] OR "CAT"[Title/Abstract]) AND ("chronbach*"[Title/Abstract] OR 
"cronbach*"[Title/Abstract] OR "psychometric properties"[Title/Abstract] OR 
"psychometr*"[Title/Abstract] OR "factor analysis"[Title/Abstract] OR "develop*"[Title/Abstract] 
OR "reliab*"[Title/Abstract] OR "valid*"[Title/Abstract] OR "translat*"[Title/Abstract] OR "cross-
cultural"[Title/Abstract] OR "minimal clinically important difference*"[Title/Abstract] OR "minimal 
important change*"[Title/Abstract] OR "minimal important difference*"[Title/Abstract] OR 
"clinically meaningful change*"[Title/Abstract] OR "clinically meaningful 
difference*"[Title/Abstract] OR "responsiveness"[Title/Abstract])) AND ("quality of life"[MeSH 
Terms] OR "perceived health"[Text Word] OR "health status"[Text Word] OR "life 
satisfaction"[Text Word] OR "well-being"[Text Word] OR "wellbeing"[Text Word] OR "patient 
reported outcome measures"[MeSH Terms])) AND (("patient*"[MeSH Terms] OR 
"Survivors"[MeSH Terms] OR "Palliative Care"[MeSH Terms]) AND ("Neoplasms"[MeSH 
Terms] OR "Carcinoma"[MeSH Terms] OR "post-cancer"[Title/Abstract] OR 
"postcancer"[Title/Abstract])) AND (english[Filter])) NOT ((‘‘animals’’[MeSH Terms] NOT 
‘‘humans’’[MeSH Terms]))) NOT (((("instrument*"[Title/Abstract] OR 
"questionnaire*"[Title/Abstract] OR "measur*"[Title/Abstract] OR "rating*"[Title/Abstract] OR 
"computer*"[Title/Abstract] OR "digital*"[Title/Abstract] OR "computer-adaptive 
test*"[Title/Abstract] OR "computer adaptive test*"[Title/Abstract] OR "computer 
adaptive"[Title/Abstract] OR "computer-adaptive"[Title/Abstract] OR "computerized adaptive 
test*"[Title/Abstract] OR "computerised adaptive test*"[Title/Abstract] OR "CAT"[Title/Abstract]) 
AND ("chronbach*"[Title/Abstract] OR "cronbach*"[Title/Abstract] OR "psychometric 
properties"[Title/Abstract] OR "psychometr*"[Title/Abstract] OR "factor analysis"[Title/Abstract] 
OR "develop*"[Title/Abstract] OR "reliab*"[Title/Abstract] OR "valid*"[Title/Abstract] OR 
"translat*"[Title/Abstract] OR "cross-cultural"[Title/Abstract] OR "minimal clinically important 
difference*"[Title/Abstract] OR "minimal important change*"[Title/Abstract] OR "minimal 
important difference*"[Title/Abstract] OR "clinically meaningful change*"[Title/Abstract] OR 
"clinically meaningful difference*"[Title/Abstract] OR "responsiveness"[Title/Abstract])) AND 
("quality of life"[MeSH Terms] OR "perceived health"[Text Word] OR "health status"[Text Word] 
OR "life satisfaction"[Text Word] OR "well-being"[Text Word] OR "wellbeing"[Text Word] OR 
"patient reported outcome measures"[MeSH Terms])) AND (("patient*"[MeSH Terms] OR 
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"Survivors"[MeSH Terms] OR "Palliative Care"[MeSH Terms]) AND ("Neoplasms"[MeSH 
Terms] OR "Carcinoma"[MeSH Terms] OR "post-cancer"[Title/Abstract] OR 
"postcancer"[Title/Abstract])) AND ((address[Filter] OR biography[Filter] OR casereports[Filter] 
OR comment[Filter] OR congress[Filter] OR consensusdevelopmentconference[Filter] OR 
consensusdevelopmentconferencenih[Filter] OR directory[Filter] OR editorial[Filter] OR 
festschrift[Filter] OR interview[Filter] OR lecture[Filter] OR legalcase[Filter] OR legislation[Filter] 
OR letter[Filter] OR news[Filter] OR newspaperarticle[Filter] OR 
patienteducationhandout[Filter] OR practiceguideline[Filter])))

5. STEP 5:

• Combine search string of STEP 3 (POPULATION AND PSYCHOMETRIC PROPERTIES AND 
SPECIFIC QUESTIONNAIRE) and STEP 4 (ENTIRE search string) with NOT-function:

o ((((((("European Organization for Research and Treatment of Cancer Quality of Life 
Questionnaire Core 30") OR (eortc-qlq-c30)) OR (eortc qlq-c30)) OR (eortc qlq c30)) OR (qlq 
c30)) AND (("instrument*"[Title/Abstract] OR "questionnaire*"[Title/Abstract] OR 
"measur*"[Title/Abstract] OR "rating*"[Title/Abstract] OR "computer*"[Title/Abstract] OR 
"digital*"[Title/Abstract] OR "computer-adaptive test*"[Title/Abstract] OR "computer adaptive 
test*"[Title/Abstract] OR "computer adaptive"[Title/Abstract] OR "computer-
adaptive"[Title/Abstract] OR "computerized adaptive test*"[Title/Abstract] OR "computerised 
adaptive test*"[Title/Abstract] OR "CAT"[Title/Abstract]) AND ("chronbach*"[Title/Abstract] OR 
"cronbach*"[Title/Abstract] OR "psychometric properties"[Title/Abstract] OR 
"psychometr*"[Title/Abstract] OR "factor analysis"[Title/Abstract] OR "develop*"[Title/Abstract] 
OR "reliab*"[Title/Abstract] OR "valid*"[Title/Abstract] OR "translat*"[Title/Abstract] OR "cross-
cultural"[Title/Abstract] OR "minimal clinically important difference*"[Title/Abstract] OR "minimal 
important change*"[Title/Abstract] OR "minimal important difference*"[Title/Abstract] OR 
"clinically meaningful change*"[Title/Abstract] OR "clinically meaningful 
difference*"[Title/Abstract] OR "responsiveness"[Title/Abstract]))) AND (("patient*"[MeSH 
Terms] OR "Survivors"[MeSH Terms] OR "Palliative Care"[MeSH Terms]) AND 
("Neoplasms"[MeSH Terms] OR "Carcinoma"[MeSH Terms] OR "post-cancer"[Title/Abstract] 
OR "postcancer"[Title/Abstract]))) NOT (((((("instrument*"[Title/Abstract] OR 
"questionnaire*"[Title/Abstract] OR "measur*"[Title/Abstract] OR "rating*"[Title/Abstract] OR 
"computer*"[Title/Abstract] OR "digital*"[Title/Abstract] OR "computer-adaptive 
test*"[Title/Abstract] OR "computer adaptive test*"[Title/Abstract] OR "computer 
adaptive"[Title/Abstract] OR "computer-adaptive"[Title/Abstract] OR "computerized adaptive 
test*"[Title/Abstract] OR "computerised adaptive test*"[Title/Abstract] OR "CAT"[Title/Abstract]) 
AND ("chronbach*"[Title/Abstract] OR "cronbach*"[Title/Abstract] OR "psychometric 
properties"[Title/Abstract] OR "psychometr*"[Title/Abstract] OR "factor analysis"[Title/Abstract] 
OR "develop*"[Title/Abstract] OR "reliab*"[Title/Abstract] OR "valid*"[Title/Abstract] OR 
"translat*"[Title/Abstract] OR "cross-cultural"[Title/Abstract] OR "minimal clinically important 
difference*"[Title/Abstract] OR "minimal important change*"[Title/Abstract] OR "minimal 
important difference*"[Title/Abstract] OR "clinically meaningful change*"[Title/Abstract] OR 
"clinically meaningful difference*"[Title/Abstract] OR "responsiveness"[Title/Abstract])) AND 
("quality of life"[MeSH Terms] OR "perceived health"[Text Word] OR "health status"[Text Word] 
OR "life satisfaction"[Text Word] OR "well-being"[Text Word] OR "wellbeing"[Text Word] OR 
"patient reported outcome measures"[MeSH Terms])) AND (("patient*"[MeSH Terms] OR 
"Survivors"[MeSH Terms] OR "Palliative Care"[MeSH Terms]) AND ("Neoplasms"[MeSH 
Terms] OR "Carcinoma"[MeSH Terms] OR "post-cancer"[Title/Abstract] OR 
"postcancer"[Title/Abstract])) AND (english[Filter])) NOT ((‘‘animals’’[MeSH Terms] NOT 
‘‘humans’’[MeSH Terms])))  NOT (((("instrument*"[Title/Abstract] OR 
"questionnaire*"[Title/Abstract] OR "measur*"[Title/Abstract] OR "rating*"[Title/Abstract] OR 
"computer*"[Title/Abstract] OR "digital*"[Title/Abstract] OR "computer-adaptive 
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test*"[Title/Abstract] OR "computer adaptive test*"[Title/Abstract] OR "computer 
adaptive"[Title/Abstract] OR "computer-adaptive"[Title/Abstract] OR "computerized adaptive 
test*"[Title/Abstract] OR "computerised adaptive test*"[Title/Abstract] OR "CAT"[Title/Abstract]) 
AND ("chronbach*"[Title/Abstract] OR "cronbach*"[Title/Abstract] OR "psychometric 
properties"[Title/Abstract] OR "psychometr*"[Title/Abstract] OR "factor analysis"[Title/Abstract] 
OR "develop*"[Title/Abstract] OR "reliab*"[Title/Abstract] OR "valid*"[Title/Abstract] OR 
"translat*"[Title/Abstract] OR "cross-cultural"[Title/Abstract] OR "minimal clinically important 
difference*"[Title/Abstract] OR "minimal important change*"[Title/Abstract] OR "minimal 
important difference*"[Title/Abstract] OR "clinically meaningful change*"[Title/Abstract] OR 
"clinically meaningful difference*"[Title/Abstract] OR "responsiveness"[Title/Abstract])) AND 
("quality of life"[MeSH Terms] OR "perceived health"[Text Word] OR "health status"[Text Word] 
OR "life satisfaction"[Text Word] OR "well-being"[Text Word] OR "wellbeing"[Text Word] OR 
"patient reported outcome measures"[MeSH Terms])) AND (("patient*"[MeSH Terms] OR 
"Survivors"[MeSH Terms] OR "Palliative Care"[MeSH Terms]) AND ("Neoplasms"[MeSH 
Terms] OR "Carcinoma"[MeSH Terms] OR "post-cancer"[Title/Abstract] OR 
"postcancer"[Title/Abstract])) AND ((address[Filter] OR biography[Filter] OR casereports[Filter] 
OR comment[Filter] OR congress[Filter] OR consensusdevelopmentconference[Filter] OR 
consensusdevelopmentconferencenih[Filter] OR directory[Filter] OR editorial[Filter] OR 
festschrift[Filter] OR interview[Filter] OR lecture[Filter] OR legalcase[Filter] OR legislation[Filter] 
OR letter[Filter] OR news[Filter] OR newspaperarticle[Filter] OR 
patienteducationhandout[Filter] OR practiceguideline[Filter])))) 

6. STEP 6: Apply “English” filter

7. STEP 7: Assess and screen articles for the predefined in- and exclusion criteria
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Appendix 4. Overview of the data extraction for the PROMs measurement properties

Measurement property Data extracted

Development/ Content validity
- Level of analysis: scale/subscale
- Methodological approach for concept elicitation, PROM design, relevance, comprehensiveness and 

comprehensibility
Structural validity/ 
Unidimensionality

- Level of analysis: scale/subscale
- Statistical approach and related sample size: EFA, CFA or IRT 
- Final model and fit indexes: CFI, TLI, RMSEA (90%CI) SRMR or WRMR

Internal consistency
- Level of analysis: scale/subscale
- Statistical approach and related sample size
- Internal consistency reliability coefficients: Cronbach alpha, McDonald Omega, KR-20, SE(θ)

Cross-cultural validity/ 
Measurement invariance

- Level of analysis: scale/subscale
- Statistical approach and related sample size
- Group variable under investigation (e.g. country, age, gender,...) with its observed differences

Reliability
- Level of analysis: scale/subscale
- Statistical approach and related sample size
- Type of reliability: test-retest, inter-rater, intra-rater, parallel forms
- Correlation coefficients: ICC, Spearman, Pearson, Kappa or weighted Kappa

Measurement error
- Level of analysis: scale/subscale
- Statistical approach and related sample size
- Standard Error of Measurement, Limits of Agreement, Smallest Detectable Change, Minimal 

Important Change 

Construct validity with other 
PROM

- Level of analysis: scale/subscale
- Statistical approach and related sample size
- Comparator + formulated hypotheses 
- Correlation coefficients or effect sizes

Convergent/ divergent validity 
within PROM

- Level of analysis: scale/subscale
- Statistical approach and related sample size
- Formulated hypotheses
- Correlation coefficients

Known-group comparison
- Level of analysis: scale/subscale
- Statistical approach and related sample size
- Formulated hypotheses
- Group variable + defined subgroups with observed differences

Abbreviations: CFA = Confirmatory Factor Analysis; CFI = Comparative Fit Index; IRT = Item Response Theory; RMSEA = Root 
Mean Square Error of Approximation; SDC = Smallest Detectable Change; SRMR: Standardized Root Mean Residuals; TLI: 
Tucker‐Lewis Index; WRMR: Weighted Root Mean Residuals
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Appendix 5:  Overview of adjustments made to the Risk of Bias rating of COSMIN Guidelines

Psychometric 
property Criteria Adjustment made

23 Inadequate rating was removed from the response options.
25 Adequate and doubtful rating were removed from the response options.
26 Doubtful rating was removed and inadequate was defined as “NO or not clear (SKIP items 27-35)”.

PROM 
development

(Box 1)
35 Adequate and doubtful rating were removed from the response options.
6 Inadequate rating was removed from the response options.
13 Inadequate rating was removed from the response options.
20 Inadequate rating was removed from the response options.
25 Inadequate rating was removed from the response options.

Content validity
(Box 2)

30 Inadequate rating was removed from the response options.
Structural 

validity
(Box 3)

2 Adequate rating was removed from the response options.

Internal 
consistency

(Box 4)
5 Criteria 5 was removed from the Risk of bias assessment.

Cross‐cultural 
validity & 

Measurement 
invariance

(Box 5)

4 Criteria 4 was removed from the Risk of bias assessment.

Reliability
(Box 6) 1-3 Not applicable rating was added to the response options.

Measurement 
error

(Box 7)
6 Adequate rating was removed from the response options.

4 Inadequate rating was removed from the response options.

Construct 
validity (with 
other PROM)
(hypothesis 

testing)
(Box 9.a) 1-4 Not applicable rating was added to the response options. 

7 Inadequate rating was removed from the response options.
Construct 

validity (Known-
group 

comparison)
(Box 9.b) 5-7 Not applicable rating was added to the response options.
Construct 

validity
(convergent & 

divergent 
validity)

1 Criteria 3 of Box 9.a was introduced. 
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Appendix 6: The 10 criteria for good content validity

PROM development study Content validity study Rating of reviewers

1 +

Construct of interest is clearly described (criterion 1 of box 
1A = very good) AND origin of construct is clear (criterion 2 
of box 1A = very good) AND the is evidence from concept 
elicitation, literature or professionals that ≥85% of the items 
refer to construct of interest

+
Professionals rated the relevance of items for the construct of 
interest as sufficient (criteria 22-26 of box 2D = very good, 
adequate or doubtful) and found ≥85% of the items relevant 
for the construct

+
Reviewers consider ≥85% of the items relevant for the 
construct of interest

- Quality is inadequate ( ≥ 1 of the 3 (+)-criteria is not fulfilled) -
Professionals were not involved in the content validity study 
OR rated <85% of the items of the PROM relevant for the 
construct

? No(t enough) information available to score a (+) or (-) ? No(t enough) information available to score a (+) or (-)

- Reviewers consider <85% of the items relevant for the 
construct of interest

2 +

Target population of interest is clearly described (criterion 3 of 
box 1A = very good) AND representative patients were 
involved in the elicitation of relevant items (criterion 5 of box 
1A = very good or adequate) AND concept elicitation was not 
inadequate (criteria 6-13 of box 1A = very good, adequate 
or doubtful)

+

Patients rated the relevance of items for the construct of 
interest as sufficient (criteria 1-7 of box 2A = very good, 
adequate or doubtful) and found ≥85% of the items relevant 
for them

+
Reviewers consider ≥85% of the items relevant for the 
population of interest

- Quality is inadequate ( ≥ 1 of the 3 (+)-criteria is not fulfilled) - Patients were not involved in the content validity study OR 
rated <85% of the items of the PROM relevant for them

?
No(t enough) information available to score a (+) or (-) OR 
doubtful whether study was performed in a sample 
representing the target population

? No(t enough) information available to score a (+) or (-)
-

Reviewers consider <85% of the items relevant for the 
population of interest

3 + The context of use of interest is clearly described (criterion 4 
of box 1A = very good) +

Professionals rated the relevance of items for the context of 
use as sufficient (criteria 22-26 of box 2D = very good, 
adequate or doubtful) and found ≥85% of the items relevant 
for the context of use

+
Reviewers consider ≥85% of the items relevant for the context 
of use of interest

- The context of use of interest is not clearly described (criterion 
4 of box 1A = doubtful) -

Professionals were not involved in the content validity study 
OR rated <85% of the items of the PROM relevant for the 
context of use

? No(t enough) information available to score a (+) or (-) ? No(t enough) information available to score a (+) or (-)

-
Reviewers consider <85% of the items relevant for the context 
of use of interest

4 + A justification is provided for the response options +
Patients or professionals rated the appropriateness of the 
response options as sufficient (criteria 1-7 of box 2A or 
criteria 22-26 of box 2D = very good, adequate or doubtful) 
and found ≥85% of the response options relevant

+ Reviewers consider ≥85% of the response options appropriate 
for the construct, population, and context of use of interest

- No justification was provided for the response options -
Patients or professionals were not involved in the content 
validity study OR rated <85% of the response options of the 
PROM relevant

? No(t enough) information available to score a (+) or (-) ? No(t enough) information available to score a (+) or (-)

- Reviewers consider <85% of the response options appropriate 
for the construct, population, and context of use of interest

5 + A justification is provided for the recall period +
Patients or professionals rated the appropriateness of the 
recall period as sufficient (criteria 1-7 of box 2A or criteria 
22-26 of box 2D = very good, adequate or doubtful) and 
found the recall period relevant

+
Reviewers consider the recall period appropriate for the 
construct, population and context of use of interest for ≥85% 
of the items.

- No justification is provided for the recall period -
Patients or professionals were not involved in the content 
validity study OR rated the recall period for <85% of the items 
of the PROM relevant

? No(t enough) information available to score a (+) or (-) ? No(t enough) information available to score a (+) or (-)

-
Reviewers consider the recall period only partially (<85% of 
the items) OR not appropriate for the construct, population 
and context of use of interest.
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6 +

Patients were asked about the comprehensiveness of the 
PROM in concept elicitation phase or cognitive interview 
(criteria 6-13 of box 1A or criteria 26-35 of box 1B = very 
good, adequate or doubtful) AND no key concepts were 
missing

+

Patients or professionals were asked about the 
comprehensiveness of the PROM (criteria 8-14 of box 2B or 
criteria 27-31 of box 2E = very good, adequate or doubtful) 
AND no key concepts were missing

+

Reviewers consider the PROM comprehensive for the 
construct, population and context of use of interest for ≥85% 
of the items.

- Quality is inadequate ( ≥ 1 of the 2 (+)-criteria is not fulfilled) -
Patients or professionals were not involved in the content 
validity study OR quality is inadequate ( ≥ 1 of the 2 (+)-criteria 
is not fulfilled)

? No(t enough) information available to score a (+) or (-) ? No(t enough) information available to score a (+) or (-)

-
Reviewers consider the PROM only partially (<85% of the 
items) OR not comprehensive for the construct, population 
and context of use of interest comprehensive (<85% of the 
items)

7 +
Patients were asked about the comprehensibility of the 
instructions (including recall period) in cognitive interview 
(criteria 16-25 of box 1B = very good, adequate or 
doubtful) AND problems were adequately addressed

+

Patients were asked about the comprehensibility of the 
instructions (including recall period) (criteria 15-21 of box 2C 
= very good, adequate or doubtful) AND no important 
problems were found

+

- Quality is inadequate ( ≥ 1 of the 2 (+)-criteria is not fulfilled) - Patients were not involved in the content validity study OR 
quality is inadequate ( ≥ 1 of the 2 (+)-criteria is not fulfilled)

? No(t enough) information available to score a (+) or (-) ? No(t enough) information available to score a (+) or (-)

-

8 +

Patients were asked about the comprehensibility of the items 
and response options (including wording of items and 
response options) in cognitive interview (criteria 16-25 of box 
1B = very good, adequate or doubtful) AND problems were 
adequately addressed

+

Patients were asked about the comprehensibility of the items 
and response options (including wording of items and 
response options) (criteria 15-21 of box 2C = very good, 
adequate or doubtful) AND no important problems were 
found for ≥85% of the items and response options

+

- Quality is inadequate ( ≥ 1 of the 2 (+)-criteria is not fulfilled) - Patients were not involved in the content validity study OR 
quality is inadequate ( ≥ 1 of the 2 (+)-criteria is not fulfilled)

? No(t enough) information available to score a (+) or (-) ? No(t enough) information available to score a (+) or (-)

-

9 + + + Reviewers consider ≥85% of the items and response options 
appropriately worded

- -

? ?

- Reviewers consider <85% of the items and response options 
appropriately worded

10 + + + Reviewers consider ≥85% of the response options matching 
the questions

- -

? ?

- Reviewers consider <85% of the response options matching 
the questions
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Appendix 7: Calculation of the overall relevance, comprehensiveness and comprehensibility rating per study 

PROM development Content validity Reviewer rating

+ Criteria 1 and 2 are rated sufficient (+) AND ≥2 of 
remaining 3 items are rated sufficient (+) + Criteria 1 and 2 are rated sufficient (+) AND ≥2 of 

remaining 3 items are rated sufficient (+) + Criteria 1 and 2 are rated sufficient (+) AND ≥2 of 
remaining 3 items are rated sufficient (+)

- Criteria 1 and 2 are rated insufficient (-) AND ≥2 of 
remaining 3 items are rated insufficient (-) - Criteria 1 and 2 are rated insufficient (-) AND ≥2 of 

remaining 3 items are rated insufficient (-)
? ≥2 criteria are rated indeterminate (?) ? ≥2 criteria are rated indeterminate (?)

- Criteria 1 and 2 are rated insufficient (-) AND ≥2 of 
remaining 3 items are rated insufficient (-)

Relevance rating

± All other situations ± All other situations ± All other situations
Comprehensiveness rating Rating of criterion 6 Rating of criterion 6 Rating of criterion 6

+ Criterion 8 = sufficient (+) AND criterion 7 = sufficient 
(+) or indeterminate (?) + Criterion 8 = sufficient (+) AND criterion 7 = sufficient 

(+) or indeterminate (?) + Criteria 9 and 10 are rated sufficient (+) 

- Criterion 8 = insufficient (-) - Criterion 8 = insufficient (-)
? Criterion 8 = indeterminate (?) ? Criterion 8 = indeterminate (?)

- Criteria 9 and 10 are rated insufficient (-)Comprehensibility rating

± Criterion 8 = sufficient (+) AND criterion 7 = insufficient 
(-) ± Criterion 8 = sufficient (+) AND criterion 7 = 

insufficient (-) ± One criterion = sufficient (+) AND one criterion = 
insufficient (-)
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Appendix 8: Calculation of the overall relevance, comprehensiveness and comprehensibility rating 
per PROM 

PROM development Content validity Rating reviewer

Overall 
RELEVANCE

COMPREHENSIVENES
COMPREHENSIBILITY

rating
+ + + +
+ + ± +
+ + - +
+ - + ±
+ - ± ±
+ - - -
+ ? + +
+ ? ± ±
+ ? - ±
+ ± + ±
+ ± ± ±
+ ± - ±
- + + +
- + ± ±
- + - ±
- - + -
- - ± -
- - - -
- ? + ±
- ? ± ±
- ? - -
- ± + ±
- ± ± ±
- ± - ±
? + + +
? + ± ±
? + - ±
? - + ±
? - ± ±
? - - -
? ? + +
? ? ± ±
? ? - -
? ± + ±
? ± ± ±
? ± - ±
± + + +
± + ± +
± + - ±
± - + ±
± - ± -
± - - -
± ? + ±
± ? ± ±
± ? - ±
± ± + ±
± ± ± ±
± ± - -
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Appendix 9: Calculation of the overall content validity rating

Overall RELEVANCE rating Overall COMPREHENSIVENESS 
rating

Overall COMPREHENSIBILITY 
rating

Overall CONTENT VALIDITY 
rating

+ + + +
+ + ± +
+ + - ±
+ - + ±
+ - ± ±
+ - - ±
+ ± + +
+ ± ± ±
+ ± - ±
- + + ±
- + ± ±
- + - ±
- - + ±
- - ± -
- - - -
- ± + ±
- ± ± ±
- ± - -
± + + +
± + ± ±
± + - ±
± - + ±
± - ± ±
± - - -
± ± + ±
± ± ± ±
± ± - ±
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37 Evaluation of the psychometric properties of patient-reported 
38 outcome measures for the assessment of health-related quality of 
39 life across the European cancer continuum: a systematic review 
40 protocol using COSMIN methodology
41

42 Abstract
43 INTRODUCTION: Over the past decades, there has been increasing recognition that assessing cancer 
44 patients’ health-related quality of life (HRQoL) is pivotal to delivering optimal patient-centred healthcare. 
45 However, with the increasing number of patient-reported outcome measures (PROMs) available, it 
46 becomes more and more challenging to identify the most appropriate PROM to capture HRQoL. Therefore, 
47 the aim of this systematic review is to: 1) identify all available PROMs assessing HRQoL across the 
48 European cancer continuum, and 2) critically appraise, compare, and summarise the psychometric 
49 properties of the identified PROMs.

50 METHODS AND ANALYSIS: Bibliographic databases MEDLINE and PubMed Central (through PubMed) 
51 and EMBASE (through Scopus) will be comprehensively searched from database inception until March 
52 2024. Studies reporting on the measurement properties of PROMs assessing HRQoL throughout the 
53 European cancer continuum will be included. The evaluation of the psychometric properties, data 
54 extraction and data synthesis will be conducted according to the Consensus-based Standards for the 
55 selection of health Measurement Instruments (COSMIN) methodology. Two reviewers will independently 
56 assess the methodological quality using the COSMIN risk of bias checklist and the COSMIN criteria for 
57 good measurement properties. Subsequently, findings will be qualitatively summarized. The Grading of 
58 Recommendations, Assessment, Development and Evaluations (GRADE) guidelines will be used to grade 
59 and summarize the quality of the evidence. 

60 ETHICS AND DISSEMINATION: Ethical clearance for this research is not required, as the systematic 
61 review will only use information from previously published research. The results of this review will be 
62 submitted for publication in a peer-reviewed journal and will be used to provide a set of evidence-based 
63 recommendations for a European project (EUonQOL), which aims at developing a new PROM (EUonQOL 
64 toolkit) to assess HRQoL across the European cancer continuum. Moreover, findings will be disseminated 
65 to a clinical audience and policymakers through conferences, supporting researchers and clinicians in 
66 choosing the best measure to evaluate HRQoL in cancer patients and survivors in Europe. 

67 Protocol registration number: CRD42023418616

68

69
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70 Strengths and limitations of this study
71 • This systematic review will report on the psychometric properties of the patient-reported outcome 
72 measures (PROMs) used for the assessment of health-related quality of life (HRQoL) across the 
73 European cancer continuum at a subscale level. 
74 • This systematic review will follow the highest methodological standards, i.e., the Preferred Reporting 
75 Items for Systematic Review and Meta-Analyses protocols (PRISMA-P), the Consensus-based 
76 Standards for the selection of health Measurement Instruments (COSMIN) and the PRISMA 2020 
77 statement.
78 • Due to the expected heterogeneity in study samples and reporting of PROMs’ psychometric properties 
79 within the literature, no quantitative pooling of data (i.e. meta-analysis) will be performed and the 
80 findings will be summarized qualitatively.
81 • The systematic review will specifically include PROMs validated in European cancer patients and 
82 survivors, thus PROMs which have only been validated outside of Europe will not be covered.
83 • The systematic review will only consider articles published in English, which may introduce an 
84 information bias and limit the comprehensiveness of the results.

85
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86 1 Introduction
87 Health-related quality of life (HRQoL) can be defined as ‘‘how well a person functions in their life and his 
88 or her perceived well-being in physical, mental, and social domains of health’’ [1]. Functioning refers here 
89 to a patient’s ability to carry out some pre-defined activities, and well-being to their subjective feelings [1]. 
90 More specifically, the framework developed by Wilson and Cleary, which is currently the most applied 
91 theoretical model of HRQoL [2], conceives HRQoL as a multidimensional construct encompassing five 
92 components: symptom status, functional status, biological and psychological variables, general health 
93 perceptions and overall quality of life. 

94 Over the past decades, there has been increasing recognition that assessing cancer patients’ HRQoL is 
95 pivotal to delivering optimal patient-centred healthcare [3,4]. HRQoL is now perceived as a meaningful 
96 endpoint throughout the cancer continuum [5,6] and can serve as a valuable source of information to guide 
97 healthcare policies (e.g., Europe’s Beating Cancer plan [7]). However, HRQoL is often inaccurately 
98 assessed by health care providers (HCPs) and poorly captured by medical procedures or tests, 
99 highlighting the need for patient involvement in reporting their outcomes [3,4,8,9]. 

100 Patient-reported outcomes (PROs) are defined by the Food and Drug Administration as “a measurement 
101 based on a report that comes directly from the patient about the status of a patient’s health condition, 
102 without amendment or interpretation of the patient’s response by a clinician or anyone else” [10]. Patient-
103 reported outcome measures (PROMs) refer to the tools used to measure PROs and are now systematically 
104 used for the assessment of HRQoL in cancer care. To assess the HRQoL of cancer patients, a wide array 
105 of PROMs is currently available, ranging from generic (e.g., SF-36, EQ-5D-5L) to cancer-specific (e.g., 
106 EORTC QLQ-C30, FACT-G) and tumour-specific tools (e.g., EORTC QLQ-BR23, FACT-B). However, this 
107 diversity made it more and more challenging to select the most appropriate PROM. This choice should be 
108 made with regard to the target population, the target construct, and importantly, the PROM measurement 
109 properties [11]. 

110 Over the past years, many systematic reviews comparing PROMs for the assessment of HRQoL in cancer 
111 patients have been published. Most of them focused on PROMs measuring HRQoL in a specific type of 
112 cancer (e.g., breast cancer, prostate cancer, etc.) [12-23] or cancer population (e.g., cancer survivors, 
113 advanced cancer, palliative patients, etc.) [14,24-26]. Several of these reviews focused on PROMs 
114 evaluating one specific HRQoL-related construct (e.g., depression, fatigue, pain, etc.) [12,13,27-29] and 
115 the majority did not report the psychometric properties of the PROMs under investigation per subscale [13-
116 17,19-22,24,25,27,28,30]. For the reviews reporting on the psychometric properties of PROMs, the 
117 methods used to assess both the quality of the studies and the results differed significantly [31]. 

118 Currently, the highest methodological standards for the conduct of systematic reviews on the psychometric 
119 properties of PROMS are provided by the COnsensus-based Standards for the selection of health 
120 Measurement INstruments initiative (COSMIN, [32]). However, among the reviews published to date, only 
121 half relied on the COSMIN methodology and most of them did not apply it fully. For instance, in several 
122 reviews the rating of the overall results per PROM was unclear or not performed [12,16,20,27,33] and the 
123 risk of bias assessment or the grading of the evidence were not conducted [12,13,24,27,30,33]. As such, 
124 a comprehensive overview of the psychometric properties of PROMs used for the assessment of HRQoL 
125 across the cancer continuum is still needed and missing. Therefore, this study aims to systematically 
126 review the measurement properties of PROMs assessing the multidimensional construct of HRQoL in 
127 European cancer patients and survivors, to make objective recommendations on the most suitable PROM 
128 to use in these populations.

129
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130 2 Methods and analysis
131 The protocol of this systematic review is based on the PRISMA-P (Preferred Reporting Items for 
132 Systematic Reviews and Meta-Analyses protocols) guidelines [34] and has been prospectively registered 
133 in the International Prospective Register of Systematic Reviews database (PROSPERO 2023 - 
134 CRD42023418616). In case of protocol amendments, modifications will be reported in the publication 
135 reporting the results of the systematic review as a supplementary material.

136 The systematic review will be conducted according to the COSMIN guidelines for systematic reviews [32] 
137 and will use the COSMIN taxonomy of measurement properties (Table 1). All steps of the screening 
138 process will be performed using RAYYAN [35].

139 2.1 Search strategy
140 A systematic search will be performed in the bibliographic databases MEDLINE and PubMed Central 
141 (through PubMed) and EMBASE (through Scopus) without publication date restriction up to March 2024. 
142 The search strategy will be based on the PICOM acronym [36] in which the population will be represented 
143 by cancer patients and survivors, the outcome by health-related quality of life and the methods by 
144 psychometric properties. No comparator or intervention will be used. Both MesH terms and text words will 
145 be used. 

146 Original research articles published in English (including erratum and correction articles) will be considered 
147 for inclusion. Reference lists of included articles will be manually searched by hand to ensure all relevant 
148 studies will be considered. Additionally, the exclusion filter of Terwee et al. [37] will be used. The grey 
149 literature will not be considered. 

150 The respective search strategies that will be used for PubMed and Scopus are provided in Appendix 1. 

151 2.2 Selection process
152 The selection process will be twofold. First, it will be determined whether the PROMs captured by the 
153 search should be included or excluded. Second, all titles and abstracts will be screened for eligibility in a 
154 blinded standardized matter. If the study seems relevant or in case of doubt, the full-text article will be 
155 retrieved and screened. Both the abstract and full-text screening will be done independently by a minimum 
156 of two reviewers. For both steps, a pilot screening will be performed on a random subsample of studies 
157 and the screening methodology will be clarified within the review team if deemed necessary. Discrepancies 
158 will be resolved by discussion and/or consultation of a third reviewer. Inter-rater reliability will be assessed 
159 and reported.

160 2.2.1 PROM selection
161 To be included PROMs will need to meet following criteria:

162 1) PROMs must be self-administered questionnaire (paper-pencil or electronic). This excludes 
163 assessment tools based (fully or partially) on hetero-assessment, interactive voice response 
164 systems, talking touch screens, drawings, or nomograms. An interview format is allowed when the 
165 study population is not able to complete the PROM independently.
166 2) PROMs must assess HRQoL as a multi-domain concept (i.e., based on a multidimensional model 
167 of HRQoL) and be applicable across cancer types. This excludes tools designed to assess a 
168 specific HRQoL subdomain (e.g., exclusively assessing physical functioning) or cancer site (e.g., 
169 assessing HRQoL following breast reconstruction). Preference-based measures that are used to 
170 calculate quality-adjusted life years within the field of health economics will not be considered for 
171 the scope of this review.
172 3) PROMs must be validated (i.e., evidence of content validity, structural validity, or construct validity) 
173 for use in the target population of European cancer patients or survivors (Appendix 2). In case no 
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174 European validation can be found for a PROM identified through the initial search, an additional 
175 search will be performed in PubMed (Appendix 3). If no evidence of validity among European 
176 cancer patients or survivors can be retrieved after the additional search, the PROM and its related 
177 articles will be excluded. 

178 2.2.2 Study selection
179 Studies will be included when the following criteria are met:

180 1) Studies must provide information on the measurement properties of the included PROMs. For this 
181 review, the development, content validity, structural validity/unidimensionality, internal consistency, 
182 cross-cultural validity, measurement invariance, reliability, measurement error and construct 
183 validity will be considered. Studies reporting on criterion validity will be considered to inform 
184 construct validity due to the absence of gold standard for PROMs [32]. Responsiveness will not be 
185 assessed in this review since the content and the number of hypotheses to assess responsiveness 
186 are inexhaustible and arbitrary, and the quality of comparator instruments (in the absence of gold 
187 standard) cannot be proven [38]. 
188 2) Studies must provide original research data (including erratum and correction articles) and be 
189 published in English. Articles written in other languages or case studies, protocols, conference 
190 abstracts, conference reports, commentaries, opinion article and reviews will not be considered.
191 3) Studies must be performed in adult European cancer patients or survivors (mean age ≥ 21 years 
192 and not defined as Adolescents and Young Adults (AYA)). Articles including “mixed samples” (i.e., 
193 European cancer patients and non-cancer patients) will only be included if separate results are 
194 provided for the cancer patients group. Studies involving both European and non-European cancer 
195 patients, will be included. Studies only reporting results within a non-European cancer sample, will 
196 be excluded (except for development and content validity studies). Articles reporting on patients 
197 with benign tumours or including less than 15 cancer patients will also be excluded. 

198 Detailed information on the selection process will be reported in a PRISMA flowchart (PRISMA 2020 flow 
199 diagram [39]). 

200 2.3 Data extraction
201 During the data extraction, it will be determined which measurement properties will be evaluated for every 
202 included study. Extracted data will be entered into a customized xls file using Microsoft Excel. Data 
203 extraction will be performed independently by two reviewers and discrepancies will be resolved by 
204 discussion and/or consultation of a third reviewer. Data extraction will be piloted on a random subsample 
205 of studies and the extraction methodology will be clarified within the review team if deemed necessary. 
206 When available, data will be extracted as follows: 

207 1) Study characteristics - Authors, title, publication year, design.
208 2) Study sample characteristics - Sample size, age, gender, EU/non-EU, clinical status (general 
209 population, non-cancer patients, cancer patients undergoing curative treatment, cancer patients 
210 undergoing palliative treatment, cancer survivors), cancer stage and cancer site.
211 3) PROM characteristics - PROM specimen, original development paper, original language in which 
212 the PROM was developed, target population for whom the PROM was developed, number of 
213 subscales and items, content coverage, recall period, response options, type of scale(s), scoring 
214 and estimated duration of assessment. In case of missing data, additional information will be 
215 retrieved by searching Google and ePROVIDE (https://eprovide.mapi-trust.org) or by contacting 
216 the PROM developers.   
217 4) PROM measurement properties – development and content validity, structural 
218 validity/undimensionality, internal consistency, cross-cultural validity and measurement invariance, 
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219 reliability, measurement error and construct validity. Detailed information on the data that will be 
220 extracted for these measurement properties is provided in Appendix 4. 

221 Following data extraction, all PROMs and related studies will be included in the next phase of the review 
222 process for quality assessment.

223 2.4 PROM quality assessment
224 A scoring manual based on the procedures mentioned hereafter will be built and piloted on a random 
225 subsample of studies to enhance the inter-rater homogeneity of PROM quality assessment. The 
226 assessment will be performed independently by two reviewers. Discrepancies will be solved by consensus. 
227 In case of disagreement, a third reviewer will be involved to solve the discrepancy. As per COSMIN 
228 guidelines [32], quality assessment will be conducted sequentially for each PROM in the following order: 
229 development/content validity, internal structure (i.e., structural validity, internal consistency, and cross-
230 cultural validity/measurement invariance), reliability, measurement error and construct validity (i.e., 
231 criterion validity and hypotheses testing). The COSMIN group defines content validity as the most 
232 important measurement property and recommends assessing it first and excluding PROMs with high 
233 quality evidence of inadequate content validity [32,40]. However, studies that would report on the poor 
234 content validity of a PROM are unlikely to be published and this requirement is unlikely to be met, which 
235 does not allow for differentiating between PROMs based on the quality of content validity. Therefore, it 
236 was decided that the remaining psychometric properties will not be assessed if PROMs demonstrated 
237 inadequate content validity at any level of evidence or no evidence of content validity could be found as 
238 PROMs should be relevant, comprehensive, and comprehensible with respect to HRQoL and the 
239 European cancer population. Studies assessing structural validity based on a Multi-Trait Multimethod 
240 approach [41] will be considered to inform construct validity as this method is not appropriate for the 
241 assessment of structural validity [32]. 

242 For all psychometric properties, the assessment will be performed at a subscale level (when applicable). 
243 Quality assessment will be performed for each study and measurement property as follows:

244 2.4.1 Risk of Bias assessment
245 The methodological quality of each study will be evaluated using the COSMIN Risk of Bias Checklist [42], 
246 which provides a set of standards for design requirements and preferred statistical analyses per 
247 measurement property. These standards provide a framework to assess whether the results, based on 
248 the methodological quality of a given study, are trustworthy. Each standard will be rated on a four-point 
249 rating scale as ‘very good’, ‘adequate’, ‘doubtful’, or ‘inadequate’. Each assessment of a measurement 
250 property is considered to be a separate study. For development/content validity, the quality of each 
251 standard will first be determined by retaining the highest rating across the identified studies before taking 
252 the lowest rating of each standard to determine the overall quality of the PROM development and content 
253 validity. For all other measurement properties, the overall rating of the quality of each study will be 
254 determined separately by taking the lowest rating of each standard. Several adjustments were made to 
255 the ratings of the COSMIN Risk of Bias Checklist, which are all listed in Appendix 5. 

256 2.4.2 Criteria for good measurement properties 
257 These criteria are recommendations from COSMIN for which PROMs are assessed as appropriate to be 
258 used in research or clinical practice [32]. 

259 Development and content validity 

260 The overall content validity scoring will comprise four steps [40]. First, the results of both the PROM 
261 development and content validity studies will be rated by two reviewers independently (Appendix 6). Each 
262 criterion will be scored as “sufficient” (+), “insufficient” (−), or “indeterminate” (?). Reviewers will rate the 
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263 content of the PROM of interest with “sufficient” (+) or “insufficient” (−), using the same criteria. When there 
264 is no content validity study available, content validity criteria will be rated “insufficient” (-). The scoring 
265 “indeterminate” (?) will only be used when there is evidence that some aspects of content validity were 
266 assessed but the authors did not provide enough information to score the criterion appropriately. Second, 
267 an overall “sufficient” (+), “insufficient” (−), “indeterminate” (?) or “inconsistent” (±) rating will be calculated 
268 for relevance, comprehensiveness and comprehensibility per study [40] (Appendix 7). Third, an overall 
269 rating per PROM will be calculated for relevance, comprehensiveness and comprehensibility by jointly 
270 considering the results of the PROM development and content validity studies, and the reviewer’s ratings. 
271 The evidence from the content validity will be weighted higher than the evidence from the development 
272 study and the reviewer’s rating. Appendix 8 provides a detailed overview of this overall rating process. 
273 Last, an overall “sufficient” (+), “insufficient” (−) or “inconsistent” (±) content validity rating will be calculated, 
274 by aggregating the overall relevance, comprehensiveness and comprehensibility rating. Appendix 9 
275 provides a detailed overview of the overall content validity rating process. 

276 Other psychometric properties

277 Criteria for good measurement properties will be applied for each individual study, resulting in a “sufficient” 
278 (+), “insufficient” (−), or “indeterminate” (?) rating. The evidence across studies will be summarized 
279 qualitatively and it will be decided whether the results per psychometric property are consistent. 
280 Consistency is defined as at least 75% of individual studies being rated similarly for a given PROM and 
281 measurement property. If the threshold of 75% is not reached for any of the rating options and studies with 
282 exclusively “+” or “−“ ratings are available in combination with “?” ratings, studies with a “?” will be ignored 
283 and not included when summarizing the results. In all other cases, the overall rating will be scored as 
284 “inconsistent” (±). If the results are inconsistent, possible explanations will be explored and the results will 
285 be summarized per subgroup when applicable. If no explanation for the inconsistency can be found, the 
286 overall rating will remain “inconsistent” (±).  A detailed overview of the criteria for good measurement 
287 properties, incorporating the inconsistency rating, can be found in Table 2. For construct validity, a priori 
288 hypotheses were formulated to evaluate the results (Table 3).

289 2.4.3 Quality of evidence
290 The quality of the evidence will be graded per measurement property using a modified Grading of 
291 Recommendations Assessment, Development and Evaluation approach (GRADE [32,43]) resulting in 4 
292 quality levels: “high”, “moderate”, “low”, or “very low”. Starting from high-quality level, quality of evidence 
293 will be downgraded if applicable according to the following factors: risk of bias (methodological quality of 
294 the studies), inconsistency (of results across studies), imprecision (total sample size of the studies) and 
295 indirectness (evidence comes from a different target population). For some factors, the original COSMIN 
296 modified GRADE approach does not provide clear guidance on the criteria to be used for the risk 
297 assessment, therefore the GRADE approach was further adapted. The adapted GRADE approach that 
298 will be used is reported in Tables 4 and 5 for development/content validity and the remaining psychometric 
299 properties respectively. The quality of evidence for internal consistency will start at the level of structural 
300 validity [32].

301 2.5 Reporting of results
302 The reporting of the results will follow the PRISMA 2020 statement and a PRISMA checklist will be 
303 provided [44]. Considering the expected high heterogeneity of the results, no quantitative pooling of the 
304 studies’ results per PROM will be performed and no meta-analysis will be planned. In line with the COSMIN 
305 guidelines [32], summary tables describing the PROMs’ characteristics, including feasibility and 
306 interpretability, and study populations will be produced. The reporting of the results will include the 
307 individual ratings on PROM development and content validity, PROM measurement properties and quality 
308 of evidence per study. The findings will then be qualitatively summarized as follows. 
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309 For content validity, an overall rating per PROM will be calculated for relevance, comprehensiveness and 
310 comprehensibility by jointly considering the results of the PROM development and content validity studies, 
311 and the reviewer’s ratings. The overall content validity will be rated as “sufficient” (+), “insufficient” (−) or 
312 “inconsistent” (±), by aggregating the overall relevance, comprehensiveness, and comprehensibility rating.

313 For the remaining psychometric properties, the evidence across studies will be summarized and it will be 
314 decided whether the results per psychometric property are consistent. Consistency will be defined as at 
315 least 75% of studies being rated similarly for a given PROM and measurement property. If the threshold 
316 of 75% is not reached for any of the rating options and studies with exclusively “+” or “−” ratings are 
317 available in combination with “?” ratings, studies with a “?” will be ignored and excluded from the summary. 
318 In all other cases, the overall rating will be scored as “inconsistent” (±). For construct validity, a priori 
319 hypotheses will be formulated to evaluate the results.

320 2.6 Recommendations
321 PROMs with sufficient content validity (i.e., rated “±” or higher) and at least low-quality evidence (i.e., 
322 GRADE) (43) for sufficient structural validity and internal consistency will be recommended [32]. On the 
323 other hand, PROMs will not be recommended when there is high-quality evidence for any insufficient 
324 measurement property. As with the quality assessment, the formulation of recommendations will be made 
325 at a subscale level. 

326 2.7 Patient and public involvement
327 Currently, it is expected that researchers actively involve patients, healthcare professionals and public in 
328 their research. Within systematic reviews, active patient and public involvement has been proposed as a 
329 way to enhance the actual and perceived usefulness of the summarized evidence, hence addressing 
330 barriers to the uptake of evidence in practice [45]. Patient involvement will be ensured at key stages of the 
331 systematic review and peer reviewing the academic papers. The results of the review will be discussed 
332 with a representative panel of stakeholders, including patients and healthcare professionals to ensure the 
333 co-design approach throughout the entire EUonQoL project.  It is essential that the PROMs selected to 
334 serve as a basis for the development of the EUonQOL toolkit are supported by evidence of content validity, 
335 i.e., the items constituting these PROMs should be relevant, comprehensive, and comprehensible with 
336 respect to HRQoL and the European cancer population. 

337
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338 Ethics and dissemination
339 Ethical clearance for this research is not required, as the systematic review will only use information from 
340 previously published research. The results will be disseminated to clinicians, researchers and health 
341 policymakers by presenting at relevant conferences and by publication in a peer-reviewed journal. Besides 
342 that, the findings will be used to identify the most appropriate PROMs for the assessment of HRQoL 
343 throughout the European cancer continuum, to serve as a basis for the development of the EUonQOL 
344 toolkit and to provide evidence-based recommendations to the EUonQOL consortium. 
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468 Table 1. COSMIN definitions of measurement properties
469  

Measurement property Definition 

Content validity The degree to which a PROM measures the construct(s) it purports to measure 

Structural validity The degree to which the scores of a PROM are an adequate reflection of the dimensionality of the construct 
to be measured 

Internal consistency The degree of interrelatedness among the items 

Cross-cultural validity The degree to which the performance of the items on a translated or culturally adapted PROM are an 
adequate reflection of the performance of the items of the original version of the PROM 

Measurement invariance The proportion of the total variance in the measurements which is due to “true” differences between 
patients 

Reliability The degree to which the measurement is free from measurement error 

Reliability  
(extended definition) 

The extent to which scores for patients who have not changed are the same for repeated measurement 
under several conditions: e.g., using different sets of items for the same PROM (internal consistency); over 
time (test-retest); by different persons on the same occasion (inter-rater): or by the same persons (i.e., 
raters or responders) on different occasions (intra-rater) 

Measurement error The systematic and random error of a patient’s score that is not attributed to true changes in the construct 
to be measured 

Construct validity 
The degree to which the scores of a PROM are consistent with hypotheses (for instance with regard to 
internal relationships, relationships to scores of other instruments, or differences between relevant groups) 
based on the assumption that the PROM validly measures the construct to be measured 

Responsiveness The ability of a PROM to detect change over time in the construct to be measured 

470  
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471 Table 2. COSMIN criteria for good measurement properties
472  

Measurement property Rating Criteria 

+ 

CTT 
CFA: CFI or TLI or comparable measure >0.95 OR RMSEA <0.06 OR SRMR <0.082 
IRT/Rasch 

• No violation of unidimensionality: CFI or TLI or comparable measure >0.95 
OR RMSEA <0.06 OR SRMR <0.08 

AND 
• No violation of local independence: residual correlations among the items 
after controlling for the dominant factor <0.20 OR Q3's < 0.37 

AND 
• No violation of monotonicity: adequate looking graphs OR item scalability 
>0.30 

AND 
• Adequate model fit: IRT: χ2 >0.01 

Rasch: infit and outfit mean squares ≥ 0.5 and ≤ 1.5 OR Z-standardized values > ‐2 and <2 

± Results are inconsistent across studies 

- Criteria for (+) are not met 

Structural validity 

? 
CTT: Not all information for (+) is reported 
IRT/Rasch: Model fit not reported 
OR only EFA was performed 

+ At least low evidence for sufficient structural validity AND reliability coefficient(s) ≥ 0.70 for each 
unidimensional scale or subscale 

± Results are inconsistent across studies 

- At least low evidence for sufficient structural validity AND reliability coefficient(s) < 0.70 for each 
unidimensional scale or subscale 

Internal consistency 

? 

Criteria for “At least low evidence for sufficient structural validity” are not met: 
• There is only very low evidence for sufficient structural validity (e.g., 
because there was only 1 study on structural validity with a very low sample size) 
• There was (any) evidence for insufficient structural validity 
• There are inconsistent results for structural validity which cannot be 
explained 
• There is no information on the structural validity available 

+ No important differences found between group factors (such as age, gender, language) in multiple 
group factor analysis OR no important DIF for group factors (McFadden's R2 < 0.02) 

± Results are inconsistent across studies 

- Important differences between group factors OR DIF was found 

Cross-cultural validity / 
Measurement invariance 

? No multiple group factor analysis OR DIF analysis performed 

+ Correlation coefficient ≥ 0.70 

± Results are inconsistent across studies 

- Correlation coefficient < 0.70 
Reliability 

? Correlation coefficient not reported 

+ 

SDC or LoA < MIC 
The MIC is defined as the smallest measured change score that patients perceive to be important. 
If the SDC is smaller than the MIC, it is possible to distinguish a clinically important change from 
measurement error with a large amount of certainty  

± Results are inconsistent across studies 

- 
SDC or LoA > MIC 
If the SDC is larger than the MIC, there is a considerable chance that the observed change is 
caused by measurement error 

Measurement error 

? MIC not defined 

+ The result is in accordance with the hypothesis 

± Results are inconsistent across studies 

- The result is not in accordance with the hypothesis 
Construct validity  

? No hypotheses were formulated a priori  
473 Abbreviations: + = sufficient results; - = insufficient results; ± = inconsistent results; ? = indeterminate results; CFA = Confirmatory Factor Analysis; 
474 CFI = Comparative Fit Index; CTT = Classical Test Theory; DIF = Differential Item Functioning; LoA = Limits of Agreement; IRT = Item Response 
475 Theory; MIC = Minimal Important Change; MID: Minimal Important Difference; MCID = Minimal Clinical Important Difference; RMSEA = Root 
476 Mean Square Error of Approximation; SDC = Smallest Detectable Change; SRMR: Standardized Root Mean Residuals; TLI: Tucker‐Lewis Index. 
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477 Table 3. A priori hypotheses for construct validity
478   

Type of construct validity (subtype) Hypothesis 

Between-PROM (convergent validity) Correlations with instruments measuring similar constructs should 
be ≥ 0.50 

Between-PROM (convergent/divergent validity) Correlations with instruments measuring related, but dissimilar 
constructs should be ≥ 0.30 

Between-PROM (divergent validity) Correlations with instruments measuring unrelated constructs 
should be < 0.30 

Within-PROM (convergent validity) Correlations between an item and its own scale (corrected for 
overlap) should be ≥ 0.40 

Within-PROM (divergent validity) 
Correlation between an item and its hypothesized subscale 
(corrected for overlap) is higher than its correlation with the other 
subscales 

479
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480 Table 4. COSMIN adapted GRADE approach for development/content validity
481  

 QUALITY OF EVIDENCE: starting point is always HIGH 
 HIGH 

MODERATE 
LOW  

VERY LOW 

- 1: Serious Content validity study is of doubtful quality. The content validity rating of content validity study is 
insufficient (-) OR indeterminate (?) OR inconsistent (±) 

- 2: Very serious 

No content validity study OR content validity study of insufficient quality (-)  
AND 
Development study is of doubtful quality. The content validity rating of the development study is 
indeterminate (?) OR inconsistent (±) Risk of bias 

- 3: Very serious 

No content validity study OR content validity study of insufficient quality (-)  
AND 
No development study or development study is of inadequate quality. The content validity rating of 
the development study is insufficient (-) 

Inconsistency - 1: Serious 
 

The combination of the scores for development study, content validity study and reviewer’s rating is 
rated inconsistent (±) 

- 1: Serious 
Content validity study was performed in a cancer population but not representative of the population 
of interest (e.g. head & neck cancer patients versus cancer patients, palliative questionnaire 
assessed in non-palliative cancer patients) Indirectness 

- 2: Very serious Content validity study was performed in a non-cancer population. 
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483 Table 5 COSMIN adapted GRADE approach for other psychometric properties
484

  QUALITY OF EVIDENCE: starting point is always HIGH 
HIGH 

MODERATE 
LOW  

VERY LOW  

-1 The are multiple studies of doubtful (D) quality OR there is only 1 study of adequate (A) quality 
available 

-2 There are multiple studies of inadequate (I) quality OR there is only 1 study of doubtful quality 
(D) available  

Risk of bias 
(Consider the ratings of the 

individual 
studies in 
STEP 1) -3 There is only 1 study of inadequate (I) quality available 

Inconsistency -1 Overall rating across studies is scored with (±) 

-1 Total sample size of the pooled or summarized studies <100 
Imprecision 

-2 Total sample size of the pooled or summarized studies <50 

Indirectness* -1 
Psychometric properties were assessed in a cancer population but not representative  
of the target population (e.g. head & neck cancer patients versus cancer patients,  
palliative questionnaire assessed in non-palliative cancer patients) 

* To assess the indirectness one should look at the characteristics of the pooled population across studies. 
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Appendix 1. Detailed overview of the search strategy for PubMed and Scopus

PubMed Scopus
Population: 
cancer 
patients & 
survivors

("patient*"[MeSH Terms] OR "Survivors"[MeSH 
Terms] OR "Palliative Care"[MeSH Terms]) AND 
("Neoplasms"[MeSH Terms] OR "Carcinoma"[MeSH 
Terms] OR "post-cancer"[Title/Abstract] OR 
"postcancer"[Title/Abstract])

( ( TITLE-ABS-KEY ( "tumor*" ) ) OR ( TITLE-ABS-
KEY ( "neoplasm*" ) ) OR ( TITLE-ABS-
KEY ( "neoplasia*" ) ) OR ( TITLE-ABS-
KEY ( "cancer*" ) ) OR ( TITLE-ABS-
KEY ( "malignanc*" ) ) OR ( TITLE-ABS-
KEY ( "carcinoma*" ) ) OR ( TITLE-ABS-
KEY ( "postcancer" ) ) OR ( TITLE-ABS-KEY ( "post-
cancer" ) ) ) AND ( ( TITLE-ABS-KEY ( "palliative 
care" ) ) OR ( TITLE-ABS-KEY ( "palliative 
treatment*" ) ) OR ( TITLE-ABS-KEY ( "palliative 
therap*" ) ) OR ( TITLE-ABS-KEY ( "palliative 
surger*" ) ) OR ( TITLE-ABS-KEY ( "palliative supportive 
care*" ) ) OR ( TITLE-ABS-KEY ( "survivor*" ) ) OR ( TITLE-ABS-
KEY ( "patient*" ) ) )

Exposure: 
psychometric 
properties

AND ("instrument*"[Title/Abstract] OR 
"questionnaire*"[Title/Abstract] OR 
"measur*"[Title/Abstract] OR "rating*"[Title/Abstract] 
OR "computer*"[Title/Abstract] OR 
"digital*"[Title/Abstract] OR "computer-adaptive 
test*"[Title/Abstract] OR "computer adaptive 
test*"[Title/Abstract] OR "computer 
adaptive"[Title/Abstract] OR "computer-
adaptive"[Title/Abstract] OR "computerized adaptive 
test*"[Title/Abstract] OR "computerised adaptive 
test*"[Title/Abstract] OR "CAT"[Title/Abstract]) AND 
("chronbach*"[Title/Abstract] OR 
"cronbach*"[Title/Abstract] OR "psychometric 
properties"[Title/Abstract] OR 
"psychometr*"[Title/Abstract] OR "factor 
analysis"[Title/Abstract] OR 
"develop*"[Title/Abstract] OR "reliab*"[Title/Abstract] 
OR "valid*"[Title/Abstract] OR 
"translat*"[Title/Abstract] OR "cross-
cultural"[Title/Abstract] OR "minimal clinically 
important difference*"[Title/Abstract] OR "minimal 
important change*"[Title/Abstract] OR "minimal 
important difference*"[Title/Abstract] OR "clinically 
meaningful change*"[Title/Abstract] OR "clinically 
meaningful difference*"[Title/Abstract] OR 
"responsiveness"[Title/Abstract])

AND ( ( TITLE-ABS-KEY ( "questionnaire" ) )  OR  ( TITLE-ABS-
KEY ( "questionnaires" ) )  OR  ( TITLE-ABS-KEY ( "instrument" ) 
)  OR  ( TITLE-ABS-KEY ( "instruments" ) )  OR  ( TITLE-ABS-
KEY ( "rating" ) )  OR  ( TITLE-ABS-KEY ( "outcome measure" ) )  
OR  ( TITLE-ABS-KEY ( "outcome measures" ) )  OR  ( TITLE-
ABS-KEY ( "measurement tool" ) )  OR  ( TITLE-ABS-KEY ( 
"measurement tools" ) )  OR  ( TITLE-ABS-KEY ( "computer-
based" ) )  OR  ( TITLE-ABS-KEY ( "digital" ) )  OR  ( TITLE-
ABS-KEY ( "computer adaptive test*" ) )  OR  ( TITLE-ABS-KEY ( 
"computer-adaptive test*" ) )  OR  ( TITLE-ABS-KEY ( "computer-
adaptive" ) )  OR  ( TITLE-ABS-KEY ( "computer adaptive" ) )  
OR  ( TITLE-ABS-KEY ( "computerized adaptive test*" ) )  OR  ( 
TITLE-ABS-KEY ( "computerised adaptive test*" ) )  OR  ( TITLE-
ABS-KEY ( "cat" ) ) )  AND  ( ( TITLE-ABS-KEY ( "chronbach*" ) )  
OR  ( TITLE-ABS-KEY ( "cronbach*" ) )  OR  ( TITLE-ABS-KEY ( 
"psychometric properties" ) )  OR  ( TITLE-ABS-KEY ( 
"psychometric analysis" ) )  OR  ( TITLE-ABS-KEY ( 
"psychometric evaluation" ) )  OR  ( TITLE-ABS-KEY ( 
"psychometric characteristics" ) )  OR  ( TITLE-ABS-KEY ( "factor 
analysis" ) )  OR  ( TITLE-ABS-KEY ( "reliability" ) )  OR  ( TITLE-
ABS-KEY ( "reliable" ) )  OR  ( TITLE-ABS-KEY ( "validity" ) )  
OR  ( TITLE-ABS-KEY ( "valid" ) )  OR  ( TITLE-ABS-KEY ( 
"validation" ) )  OR  ( TITLE-ABS-KEY ( "minimal clinically 
important difference*" ) )  OR  ( TITLE-ABS-KEY ( "clinically 
meaningful change*" ) )  OR  ( TITLE-ABS-KEY ( "clinically 
meaningful difference*" ) )  OR  ( TITLE-ABS-KEY ( 
"responsiveness" ) )  OR  ( TITLE-ABS-KEY ( "minimal important 
change*" ) )  OR  ( TITLE-ABS-KEY ( "minimal important 
difference*" ) )  OR  ( TITLE-ABS-KEY ( "translation" ) )  OR  ( 
TITLE-ABS-KEY ( "translated" ) )  OR  ( TITLE-ABS-KEY ( 
"cross-cultural" ) )  OR  ( TITLE-ABS-KEY ( "development" ) ) )

Outcome: 
Health-related 
Quality of Life

AND ("quality of life"[MeSH Terms] OR "perceived 
health"[Text Word] OR "health status"[Text Word] 
OR "life satisfaction"[Text Word] OR "well-
being"[Text Word] OR "wellbeing"[Text Word] OR 
"patient reported outcome measures"[MeSH Terms])

AND ( TITLE-ABS-KEY ( "quality of life" ) ) OR ( TITLE-ABS-
KEY ( "life quality" ) ) OR ( TITLE-ABS-KEY ( "patient-reported 
outcome*" ) ) OR ( TITLE-ABS-KEY ( "hrqol" ) ) OR ( TITLE-
ABS-KEY ( "patient reported outcome*" ) ) OR ( TITLE-ABS-
KEY ( "perceived health" ) ) OR ( TITLE-ABS-KEY ( "health 
status" ) ) OR ( TITLE-ABS-KEY ( "well-being" ) ) OR ( TITLE-
ABS-KEY ( "wellbeing" ) )

Exclusion 
string Terwee 
et al. 2009 + 
English filter

AND (english[Filter]) NOT (‘‘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, nih’’[Publication Type] OR 
‘‘practice guideline’’[Publication Type]) NOT 

AND ( LIMIT TO ( LANGUAGE , "english" ) ) AND ( EXCLUDE ( 
DOCTYPE , "le" ) OR EXCLUDE ( DOCTYPE , "ed" ) ) AND ( 
EXCLUDE ( DOCTYPE , "cp" ) )
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(‘‘animals’’[MeSH Terms] NOT ‘‘humans’’[MeSH 
Terms])
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Appendix 2. List of European and associated countries

European and associated countries

Albania Germany North-Macedonia
Andorra Greece Norway
Armenia Hungary Portugal
Austria Iceland Romania

Azerbaijan Ireland Russia
Belarus Italy San Marino
Belgium Kazakhstan Serbia
Bulgaria Latvia Slovenia
Croatia Liechtenstein Slovakia
Cyprus Lithuania Spain
Czechia Luxembourg Sweden
Denmark Malta Switzerland
Estonia Moldavia Turkey
Finland Monaco Ukraine
France Montenegro United Kingdom
Georgia Netherlands Vatican City
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Appendix 3. Additional search strategy for European validation papers

1. STEP 1:

• Define entry terms for the SPECIFIC QUESTIONNAIRE:
o Full name (make sure to enter all the different spelling options)
o Acronym (make sure to enter all the different spelling options)

Example:

“European Organization for Research and Treatment of Cancer 
Quality of Life Questionnaire Core 30”
EORTC-QLQ-C30
EORTC QLQ-C30
EORTC QLQ C30

EORTC-QLQ-C30

QLQ C30

• Combine all the entry terms with OR-function:
o (“European Organization for Research and Treatment of Cancer Quality of Life Questionnaire 

Core 30”) OR (eortc-qlq-c30)) OR (eortc qlq-c30)) OR (eortc qlq c30)) OR (qlq c30)

2. STEP 2:

• Enter search string for POPULATION:
o ("patient*"[MeSH Terms] OR "Survivors"[MeSH Terms] OR "Palliative Care"[MeSH Terms]) 

AND ("Neoplasms"[MeSH Terms] OR "Carcinoma"[MeSH Terms] OR "post-
cancer"[Title/Abstract] OR "postcancer"[Title/Abstract])

• Enter search string for PSYCHOMETRIC PROPERTIES:
o ("instrument*"[Title/Abstract] OR "questionnaire*"[Title/Abstract] OR "measur*"[Title/Abstract] 

OR "rating*"[Title/Abstract] OR "computer*"[Title/Abstract] OR "digital*"[Title/Abstract] OR 
"computer-adaptive test*"[Title/Abstract] OR "computer adaptive test*"[Title/Abstract] OR 
"computer adaptive"[Title/Abstract] OR "computer-adaptive"[Title/Abstract] OR "computerized 
adaptive test*"[Title/Abstract] OR "computerised adaptive test*"[Title/Abstract] OR 
"CAT"[Title/Abstract]) AND ("chronbach*"[Title/Abstract] OR "cronbach*"[Title/Abstract] OR 
"psychometric properties"[Title/Abstract] OR "psychometr*"[Title/Abstract] OR "factor 
analysis"[Title/Abstract] OR "develop*"[Title/Abstract] OR "reliab*"[Title/Abstract] OR 
"valid*"[Title/Abstract] OR "translat*"[Title/Abstract] OR "cross-cultural"[Title/Abstract] OR 
"minimal clinically important difference*"[Title/Abstract] OR "minimal important 
change*"[Title/Abstract] OR "minimal important difference*"[Title/Abstract] OR "clinically 
meaningful change*"[Title/Abstract] OR "clinically meaningful difference*"[Title/Abstract] OR 
"responsiveness"[Title/Abstract])

3. STEP 3:

• Combine search strings of POPULATION, PSYCHOMETRIC PROPERTIES and SPECIFIC 
QUESTIONNAIRE with the AND-function:

o (((((("European Organization for Research and Treatment of Cancer Quality of Life 
Questionnaire Core 30") OR (eortc-qlq-c30)) OR (eortc qlq-c30)) OR (eortc qlq c30)) OR (qlq 
c30)) AND (("instrument*"[Title/Abstract] OR "questionnaire*"[Title/Abstract] OR 
"measur*"[Title/Abstract] OR "rating*"[Title/Abstract] OR "computer*"[Title/Abstract] OR 
"digital*"[Title/Abstract] OR "computer-adaptive test*"[Title/Abstract] OR "computer adaptive 
test*"[Title/Abstract] OR "computer adaptive"[Title/Abstract] OR "computer-
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adaptive"[Title/Abstract] OR "computerized adaptive test*"[Title/Abstract] OR "computerised 
adaptive test*"[Title/Abstract] OR "CAT"[Title/Abstract]) AND ("chronbach*"[Title/Abstract] OR 
"cronbach*"[Title/Abstract] OR "psychometric properties"[Title/Abstract] OR 
"psychometr*"[Title/Abstract] OR "factor analysis"[Title/Abstract] OR "develop*"[Title/Abstract] 
OR "reliab*"[Title/Abstract] OR "valid*"[Title/Abstract] OR "translat*"[Title/Abstract] OR "cross-
cultural"[Title/Abstract] OR "minimal clinically important difference*"[Title/Abstract] OR "minimal 
important change*"[Title/Abstract] OR "minimal important difference*"[Title/Abstract] OR 
"clinically meaningful change*"[Title/Abstract] OR "clinically meaningful 
difference*"[Title/Abstract] OR "responsiveness"[Title/Abstract]))) AND (("patient*"[MeSH 
Terms] OR "Survivors"[MeSH Terms] OR "Palliative Care"[MeSH Terms]) AND 
("Neoplasms"[MeSH Terms] OR "Carcinoma"[MeSH Terms] OR "post-cancer"[Title/Abstract] 
OR "postcancer"[Title/Abstract]))

4. STEP 4:

• Find search string (which is used to gather the articles for our systematic review but remove English 
filter) 

o ((((("instrument*"[Title/Abstract] OR "questionnaire*"[Title/Abstract] OR 
"measur*"[Title/Abstract] OR "rating*"[Title/Abstract] OR "computer*"[Title/Abstract] OR 
"digital*"[Title/Abstract] OR "computer-adaptive test*"[Title/Abstract] OR "computer adaptive 
test*"[Title/Abstract] OR "computer adaptive"[Title/Abstract] OR "computer-
adaptive"[Title/Abstract] OR "computerized adaptive test*"[Title/Abstract] OR "computerised 
adaptive test*"[Title/Abstract] OR "CAT"[Title/Abstract]) AND ("chronbach*"[Title/Abstract] OR 
"cronbach*"[Title/Abstract] OR "psychometric properties"[Title/Abstract] OR 
"psychometr*"[Title/Abstract] OR "factor analysis"[Title/Abstract] OR "develop*"[Title/Abstract] 
OR "reliab*"[Title/Abstract] OR "valid*"[Title/Abstract] OR "translat*"[Title/Abstract] OR "cross-
cultural"[Title/Abstract] OR "minimal clinically important difference*"[Title/Abstract] OR "minimal 
important change*"[Title/Abstract] OR "minimal important difference*"[Title/Abstract] OR 
"clinically meaningful change*"[Title/Abstract] OR "clinically meaningful 
difference*"[Title/Abstract] OR "responsiveness"[Title/Abstract])) AND ("quality of life"[MeSH 
Terms] OR "perceived health"[Text Word] OR "health status"[Text Word] OR "life 
satisfaction"[Text Word] OR "well-being"[Text Word] OR "wellbeing"[Text Word] OR "patient 
reported outcome measures"[MeSH Terms])) AND (("patient*"[MeSH Terms] OR 
"Survivors"[MeSH Terms] OR "Palliative Care"[MeSH Terms]) AND ("Neoplasms"[MeSH 
Terms] OR "Carcinoma"[MeSH Terms] OR "post-cancer"[Title/Abstract] OR 
"postcancer"[Title/Abstract])) AND (english[Filter])) NOT ((‘‘animals’’[MeSH Terms] NOT 
‘‘humans’’[MeSH Terms]))) NOT (((("instrument*"[Title/Abstract] OR 
"questionnaire*"[Title/Abstract] OR "measur*"[Title/Abstract] OR "rating*"[Title/Abstract] OR 
"computer*"[Title/Abstract] OR "digital*"[Title/Abstract] OR "computer-adaptive 
test*"[Title/Abstract] OR "computer adaptive test*"[Title/Abstract] OR "computer 
adaptive"[Title/Abstract] OR "computer-adaptive"[Title/Abstract] OR "computerized adaptive 
test*"[Title/Abstract] OR "computerised adaptive test*"[Title/Abstract] OR "CAT"[Title/Abstract]) 
AND ("chronbach*"[Title/Abstract] OR "cronbach*"[Title/Abstract] OR "psychometric 
properties"[Title/Abstract] OR "psychometr*"[Title/Abstract] OR "factor analysis"[Title/Abstract] 
OR "develop*"[Title/Abstract] OR "reliab*"[Title/Abstract] OR "valid*"[Title/Abstract] OR 
"translat*"[Title/Abstract] OR "cross-cultural"[Title/Abstract] OR "minimal clinically important 
difference*"[Title/Abstract] OR "minimal important change*"[Title/Abstract] OR "minimal 
important difference*"[Title/Abstract] OR "clinically meaningful change*"[Title/Abstract] OR 
"clinically meaningful difference*"[Title/Abstract] OR "responsiveness"[Title/Abstract])) AND 
("quality of life"[MeSH Terms] OR "perceived health"[Text Word] OR "health status"[Text Word] 
OR "life satisfaction"[Text Word] OR "well-being"[Text Word] OR "wellbeing"[Text Word] OR 
"patient reported outcome measures"[MeSH Terms])) AND (("patient*"[MeSH Terms] OR 
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"Survivors"[MeSH Terms] OR "Palliative Care"[MeSH Terms]) AND ("Neoplasms"[MeSH 
Terms] OR "Carcinoma"[MeSH Terms] OR "post-cancer"[Title/Abstract] OR 
"postcancer"[Title/Abstract])) AND ((address[Filter] OR biography[Filter] OR casereports[Filter] 
OR comment[Filter] OR congress[Filter] OR consensusdevelopmentconference[Filter] OR 
consensusdevelopmentconferencenih[Filter] OR directory[Filter] OR editorial[Filter] OR 
festschrift[Filter] OR interview[Filter] OR lecture[Filter] OR legalcase[Filter] OR legislation[Filter] 
OR letter[Filter] OR news[Filter] OR newspaperarticle[Filter] OR 
patienteducationhandout[Filter] OR practiceguideline[Filter])))

5. STEP 5:

• Combine search string of STEP 3 (POPULATION AND PSYCHOMETRIC PROPERTIES AND 
SPECIFIC QUESTIONNAIRE) and STEP 4 (ENTIRE search string) with NOT-function:

o ((((((("European Organization for Research and Treatment of Cancer Quality of Life 
Questionnaire Core 30") OR (eortc-qlq-c30)) OR (eortc qlq-c30)) OR (eortc qlq c30)) OR (qlq 
c30)) AND (("instrument*"[Title/Abstract] OR "questionnaire*"[Title/Abstract] OR 
"measur*"[Title/Abstract] OR "rating*"[Title/Abstract] OR "computer*"[Title/Abstract] OR 
"digital*"[Title/Abstract] OR "computer-adaptive test*"[Title/Abstract] OR "computer adaptive 
test*"[Title/Abstract] OR "computer adaptive"[Title/Abstract] OR "computer-
adaptive"[Title/Abstract] OR "computerized adaptive test*"[Title/Abstract] OR "computerised 
adaptive test*"[Title/Abstract] OR "CAT"[Title/Abstract]) AND ("chronbach*"[Title/Abstract] OR 
"cronbach*"[Title/Abstract] OR "psychometric properties"[Title/Abstract] OR 
"psychometr*"[Title/Abstract] OR "factor analysis"[Title/Abstract] OR "develop*"[Title/Abstract] 
OR "reliab*"[Title/Abstract] OR "valid*"[Title/Abstract] OR "translat*"[Title/Abstract] OR "cross-
cultural"[Title/Abstract] OR "minimal clinically important difference*"[Title/Abstract] OR "minimal 
important change*"[Title/Abstract] OR "minimal important difference*"[Title/Abstract] OR 
"clinically meaningful change*"[Title/Abstract] OR "clinically meaningful 
difference*"[Title/Abstract] OR "responsiveness"[Title/Abstract]))) AND (("patient*"[MeSH 
Terms] OR "Survivors"[MeSH Terms] OR "Palliative Care"[MeSH Terms]) AND 
("Neoplasms"[MeSH Terms] OR "Carcinoma"[MeSH Terms] OR "post-cancer"[Title/Abstract] 
OR "postcancer"[Title/Abstract]))) NOT (((((("instrument*"[Title/Abstract] OR 
"questionnaire*"[Title/Abstract] OR "measur*"[Title/Abstract] OR "rating*"[Title/Abstract] OR 
"computer*"[Title/Abstract] OR "digital*"[Title/Abstract] OR "computer-adaptive 
test*"[Title/Abstract] OR "computer adaptive test*"[Title/Abstract] OR "computer 
adaptive"[Title/Abstract] OR "computer-adaptive"[Title/Abstract] OR "computerized adaptive 
test*"[Title/Abstract] OR "computerised adaptive test*"[Title/Abstract] OR "CAT"[Title/Abstract]) 
AND ("chronbach*"[Title/Abstract] OR "cronbach*"[Title/Abstract] OR "psychometric 
properties"[Title/Abstract] OR "psychometr*"[Title/Abstract] OR "factor analysis"[Title/Abstract] 
OR "develop*"[Title/Abstract] OR "reliab*"[Title/Abstract] OR "valid*"[Title/Abstract] OR 
"translat*"[Title/Abstract] OR "cross-cultural"[Title/Abstract] OR "minimal clinically important 
difference*"[Title/Abstract] OR "minimal important change*"[Title/Abstract] OR "minimal 
important difference*"[Title/Abstract] OR "clinically meaningful change*"[Title/Abstract] OR 
"clinically meaningful difference*"[Title/Abstract] OR "responsiveness"[Title/Abstract])) AND 
("quality of life"[MeSH Terms] OR "perceived health"[Text Word] OR "health status"[Text Word] 
OR "life satisfaction"[Text Word] OR "well-being"[Text Word] OR "wellbeing"[Text Word] OR 
"patient reported outcome measures"[MeSH Terms])) AND (("patient*"[MeSH Terms] OR 
"Survivors"[MeSH Terms] OR "Palliative Care"[MeSH Terms]) AND ("Neoplasms"[MeSH 
Terms] OR "Carcinoma"[MeSH Terms] OR "post-cancer"[Title/Abstract] OR 
"postcancer"[Title/Abstract])) AND (english[Filter])) NOT ((‘‘animals’’[MeSH Terms] NOT 
‘‘humans’’[MeSH Terms])))  NOT (((("instrument*"[Title/Abstract] OR 
"questionnaire*"[Title/Abstract] OR "measur*"[Title/Abstract] OR "rating*"[Title/Abstract] OR 
"computer*"[Title/Abstract] OR "digital*"[Title/Abstract] OR "computer-adaptive 

Page 25 of 32

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

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
29 M

arch
 2025. 

10.1136/b
m

jo
p

en
-2024-088716 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

Version 1.0 08/05/2024 7

test*"[Title/Abstract] OR "computer adaptive test*"[Title/Abstract] OR "computer 
adaptive"[Title/Abstract] OR "computer-adaptive"[Title/Abstract] OR "computerized adaptive 
test*"[Title/Abstract] OR "computerised adaptive test*"[Title/Abstract] OR "CAT"[Title/Abstract]) 
AND ("chronbach*"[Title/Abstract] OR "cronbach*"[Title/Abstract] OR "psychometric 
properties"[Title/Abstract] OR "psychometr*"[Title/Abstract] OR "factor analysis"[Title/Abstract] 
OR "develop*"[Title/Abstract] OR "reliab*"[Title/Abstract] OR "valid*"[Title/Abstract] OR 
"translat*"[Title/Abstract] OR "cross-cultural"[Title/Abstract] OR "minimal clinically important 
difference*"[Title/Abstract] OR "minimal important change*"[Title/Abstract] OR "minimal 
important difference*"[Title/Abstract] OR "clinically meaningful change*"[Title/Abstract] OR 
"clinically meaningful difference*"[Title/Abstract] OR "responsiveness"[Title/Abstract])) AND 
("quality of life"[MeSH Terms] OR "perceived health"[Text Word] OR "health status"[Text Word] 
OR "life satisfaction"[Text Word] OR "well-being"[Text Word] OR "wellbeing"[Text Word] OR 
"patient reported outcome measures"[MeSH Terms])) AND (("patient*"[MeSH Terms] OR 
"Survivors"[MeSH Terms] OR "Palliative Care"[MeSH Terms]) AND ("Neoplasms"[MeSH 
Terms] OR "Carcinoma"[MeSH Terms] OR "post-cancer"[Title/Abstract] OR 
"postcancer"[Title/Abstract])) AND ((address[Filter] OR biography[Filter] OR casereports[Filter] 
OR comment[Filter] OR congress[Filter] OR consensusdevelopmentconference[Filter] OR 
consensusdevelopmentconferencenih[Filter] OR directory[Filter] OR editorial[Filter] OR 
festschrift[Filter] OR interview[Filter] OR lecture[Filter] OR legalcase[Filter] OR legislation[Filter] 
OR letter[Filter] OR news[Filter] OR newspaperarticle[Filter] OR 
patienteducationhandout[Filter] OR practiceguideline[Filter])))) 

6. STEP 6: Apply “English” filter

7. STEP 7: Assess and screen articles for the predefined in- and exclusion criteria
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Appendix 4. Overview of the data extraction for the PROMs measurement properties

Measurement property Data extracted

Development/ Content validity
- Level of analysis: scale/subscale
- Methodological approach for concept elicitation, PROM design, relevance, comprehensiveness and 

comprehensibility
Structural validity/ 
Unidimensionality

- Level of analysis: scale/subscale
- Statistical approach and related sample size: EFA, CFA or IRT 
- Final model and fit indexes: CFI, TLI, RMSEA (90%CI) SRMR or WRMR

Internal consistency
- Level of analysis: scale/subscale
- Statistical approach and related sample size
- Internal consistency reliability coefficients: Cronbach alpha, McDonald Omega, KR-20, SE(θ)

Cross-cultural validity/ 
Measurement invariance

- Level of analysis: scale/subscale
- Statistical approach and related sample size
- Group variable under investigation (e.g. country, age, gender,...) with its observed differences

Reliability
- Level of analysis: scale/subscale
- Statistical approach and related sample size
- Type of reliability: test-retest, inter-rater, intra-rater, parallel forms
- Correlation coefficients: ICC, Spearman, Pearson, Kappa or weighted Kappa

Measurement error
- Level of analysis: scale/subscale
- Statistical approach and related sample size
- Standard Error of Measurement, Limits of Agreement, Smallest Detectable Change, Minimal 

Important Change 

Construct validity with other 
PROM

- Level of analysis: scale/subscale
- Statistical approach and related sample size
- Comparator + formulated hypotheses 
- Correlation coefficients or effect sizes

Convergent/ divergent validity 
within PROM

- Level of analysis: scale/subscale
- Statistical approach and related sample size
- Formulated hypotheses
- Correlation coefficients

Known-group comparison
- Level of analysis: scale/subscale
- Statistical approach and related sample size
- Formulated hypotheses
- Group variable + defined subgroups with observed differences

Abbreviations: CFA = Confirmatory Factor Analysis; CFI = Comparative Fit Index; IRT = Item Response Theory; RMSEA = Root 
Mean Square Error of Approximation; SDC = Smallest Detectable Change; SRMR: Standardized Root Mean Residuals; TLI: 
Tucker‐Lewis Index; WRMR: Weighted Root Mean Residuals
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Appendix 5:  Overview of adjustments made to the Risk of Bias rating of COSMIN Guidelines

Psychometric 
property Criteria Adjustment made

23 Inadequate rating was removed from the response options.
25 Adequate and doubtful rating were removed from the response options.
26 Doubtful rating was removed and inadequate was defined as “NO or not clear (SKIP items 27-35)”.

PROM 
development

(Box 1)
35 Adequate and doubtful rating were removed from the response options.
6 Inadequate rating was removed from the response options.
13 Inadequate rating was removed from the response options.
20 Inadequate rating was removed from the response options.
25 Inadequate rating was removed from the response options.

Content validity
(Box 2)

30 Inadequate rating was removed from the response options.
Structural 

validity
(Box 3)

2 Adequate rating was removed from the response options.

Internal 
consistency

(Box 4)
5 Criteria 5 was removed from the Risk of bias assessment.

Cross‐cultural 
validity & 

Measurement 
invariance

(Box 5)

4 Criteria 4 was removed from the Risk of bias assessment.

Reliability
(Box 6) 1-3 Not applicable rating was added to the response options.

Measurement 
error

(Box 7)
6 Adequate rating was removed from the response options.

4 Inadequate rating was removed from the response options.

Construct 
validity (with 
other PROM)
(hypothesis 

testing)
(Box 9.a) 1-4 Not applicable rating was added to the response options. 

7 Inadequate rating was removed from the response options.
Construct 

validity (Known-
group 

comparison)
(Box 9.b) 5-7 Not applicable rating was added to the response options.
Construct 

validity
(convergent & 

divergent 
validity)

1 Criteria 3 of Box 9.a was introduced. 
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Appendix 6: The 10 criteria for good content validity

PROM development study Content validity study Rating of reviewers

1 +

Construct of interest is clearly described (criterion 1 of box 
1A = very good) AND origin of construct is clear (criterion 2 
of box 1A = very good) AND the is evidence from concept 
elicitation, literature or professionals that ≥85% of the items 
refer to construct of interest

+
Professionals rated the relevance of items for the construct of 
interest as sufficient (criteria 22-26 of box 2D = very good, 
adequate or doubtful) and found ≥85% of the items relevant 
for the construct

+
Reviewers consider ≥85% of the items relevant for the 
construct of interest

- Quality is inadequate ( ≥ 1 of the 3 (+)-criteria is not fulfilled) -
Professionals were not involved in the content validity study 
OR rated <85% of the items of the PROM relevant for the 
construct

? No(t enough) information available to score a (+) or (-) ? No(t enough) information available to score a (+) or (-)

- Reviewers consider <85% of the items relevant for the 
construct of interest

2 +

Target population of interest is clearly described (criterion 3 of 
box 1A = very good) AND representative patients were 
involved in the elicitation of relevant items (criterion 5 of box 
1A = very good or adequate) AND concept elicitation was not 
inadequate (criteria 6-13 of box 1A = very good, adequate 
or doubtful)

+

Patients rated the relevance of items for the construct of 
interest as sufficient (criteria 1-7 of box 2A = very good, 
adequate or doubtful) and found ≥85% of the items relevant 
for them

+
Reviewers consider ≥85% of the items relevant for the 
population of interest

- Quality is inadequate ( ≥ 1 of the 3 (+)-criteria is not fulfilled) - Patients were not involved in the content validity study OR 
rated <85% of the items of the PROM relevant for them

?
No(t enough) information available to score a (+) or (-) OR 
doubtful whether study was performed in a sample 
representing the target population

? No(t enough) information available to score a (+) or (-)
-

Reviewers consider <85% of the items relevant for the 
population of interest

3 + The context of use of interest is clearly described (criterion 4 
of box 1A = very good) +

Professionals rated the relevance of items for the context of 
use as sufficient (criteria 22-26 of box 2D = very good, 
adequate or doubtful) and found ≥85% of the items relevant 
for the context of use

+
Reviewers consider ≥85% of the items relevant for the context 
of use of interest

- The context of use of interest is not clearly described (criterion 
4 of box 1A = doubtful) -

Professionals were not involved in the content validity study 
OR rated <85% of the items of the PROM relevant for the 
context of use

? No(t enough) information available to score a (+) or (-) ? No(t enough) information available to score a (+) or (-)

-
Reviewers consider <85% of the items relevant for the context 
of use of interest

4 + A justification is provided for the response options +
Patients or professionals rated the appropriateness of the 
response options as sufficient (criteria 1-7 of box 2A or 
criteria 22-26 of box 2D = very good, adequate or doubtful) 
and found ≥85% of the response options relevant

+ Reviewers consider ≥85% of the response options appropriate 
for the construct, population, and context of use of interest

- No justification was provided for the response options -
Patients or professionals were not involved in the content 
validity study OR rated <85% of the response options of the 
PROM relevant

? No(t enough) information available to score a (+) or (-) ? No(t enough) information available to score a (+) or (-)

- Reviewers consider <85% of the response options appropriate 
for the construct, population, and context of use of interest

5 + A justification is provided for the recall period +
Patients or professionals rated the appropriateness of the 
recall period as sufficient (criteria 1-7 of box 2A or criteria 
22-26 of box 2D = very good, adequate or doubtful) and 
found the recall period relevant

+
Reviewers consider the recall period appropriate for the 
construct, population and context of use of interest for ≥85% 
of the items.

- No justification is provided for the recall period -
Patients or professionals were not involved in the content 
validity study OR rated the recall period for <85% of the items 
of the PROM relevant

? No(t enough) information available to score a (+) or (-) ? No(t enough) information available to score a (+) or (-)

-
Reviewers consider the recall period only partially (<85% of 
the items) OR not appropriate for the construct, population 
and context of use of interest.
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6 +

Patients were asked about the comprehensiveness of the 
PROM in concept elicitation phase or cognitive interview 
(criteria 6-13 of box 1A or criteria 26-35 of box 1B = very 
good, adequate or doubtful) AND no key concepts were 
missing

+

Patients or professionals were asked about the 
comprehensiveness of the PROM (criteria 8-14 of box 2B or 
criteria 27-31 of box 2E = very good, adequate or doubtful) 
AND no key concepts were missing

+

Reviewers consider the PROM comprehensive for the 
construct, population and context of use of interest for ≥85% 
of the items.

- Quality is inadequate ( ≥ 1 of the 2 (+)-criteria is not fulfilled) -
Patients or professionals were not involved in the content 
validity study OR quality is inadequate ( ≥ 1 of the 2 (+)-criteria 
is not fulfilled)

? No(t enough) information available to score a (+) or (-) ? No(t enough) information available to score a (+) or (-)

-
Reviewers consider the PROM only partially (<85% of the 
items) OR not comprehensive for the construct, population 
and context of use of interest comprehensive (<85% of the 
items)

7 +
Patients were asked about the comprehensibility of the 
instructions (including recall period) in cognitive interview 
(criteria 16-25 of box 1B = very good, adequate or 
doubtful) AND problems were adequately addressed

+

Patients were asked about the comprehensibility of the 
instructions (including recall period) (criteria 15-21 of box 2C 
= very good, adequate or doubtful) AND no important 
problems were found

+

- Quality is inadequate ( ≥ 1 of the 2 (+)-criteria is not fulfilled) - Patients were not involved in the content validity study OR 
quality is inadequate ( ≥ 1 of the 2 (+)-criteria is not fulfilled)

? No(t enough) information available to score a (+) or (-) ? No(t enough) information available to score a (+) or (-)

-

8 +

Patients were asked about the comprehensibility of the items 
and response options (including wording of items and 
response options) in cognitive interview (criteria 16-25 of box 
1B = very good, adequate or doubtful) AND problems were 
adequately addressed

+

Patients were asked about the comprehensibility of the items 
and response options (including wording of items and 
response options) (criteria 15-21 of box 2C = very good, 
adequate or doubtful) AND no important problems were 
found for ≥85% of the items and response options

+

- Quality is inadequate ( ≥ 1 of the 2 (+)-criteria is not fulfilled) - Patients were not involved in the content validity study OR 
quality is inadequate ( ≥ 1 of the 2 (+)-criteria is not fulfilled)

? No(t enough) information available to score a (+) or (-) ? No(t enough) information available to score a (+) or (-)

-

9 + + + Reviewers consider ≥85% of the items and response options 
appropriately worded

- -

? ?

- Reviewers consider <85% of the items and response options 
appropriately worded

10 + + + Reviewers consider ≥85% of the response options matching 
the questions

- -

? ?

- Reviewers consider <85% of the response options matching 
the questions
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Appendix 7: Calculation of the overall relevance, comprehensiveness and comprehensibility rating per study 

PROM development Content validity Reviewer rating

+ Criteria 1 and 2 are rated sufficient (+) AND ≥2 of 
remaining 3 items are rated sufficient (+) + Criteria 1 and 2 are rated sufficient (+) AND ≥2 of 

remaining 3 items are rated sufficient (+) + Criteria 1 and 2 are rated sufficient (+) AND ≥2 of 
remaining 3 items are rated sufficient (+)

- Criteria 1 and 2 are rated insufficient (-) AND ≥2 of 
remaining 3 items are rated insufficient (-) - Criteria 1 and 2 are rated insufficient (-) AND ≥2 of 

remaining 3 items are rated insufficient (-)
? ≥2 criteria are rated indeterminate (?) ? ≥2 criteria are rated indeterminate (?)

- Criteria 1 and 2 are rated insufficient (-) AND ≥2 of 
remaining 3 items are rated insufficient (-)

Relevance rating

± All other situations ± All other situations ± All other situations
Comprehensiveness rating Rating of criterion 6 Rating of criterion 6 Rating of criterion 6

+ Criterion 8 = sufficient (+) AND criterion 7 = sufficient 
(+) or indeterminate (?) + Criterion 8 = sufficient (+) AND criterion 7 = sufficient 

(+) or indeterminate (?) + Criteria 9 and 10 are rated sufficient (+) 

- Criterion 8 = insufficient (-) - Criterion 8 = insufficient (-)
? Criterion 8 = indeterminate (?) ? Criterion 8 = indeterminate (?)

- Criteria 9 and 10 are rated insufficient (-)Comprehensibility rating

± Criterion 8 = sufficient (+) AND criterion 7 = insufficient 
(-) ± Criterion 8 = sufficient (+) AND criterion 7 = 

insufficient (-) ± One criterion = sufficient (+) AND one criterion = 
insufficient (-)
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Appendix 8: Calculation of the overall relevance, comprehensiveness and comprehensibility rating 
per PROM 

PROM development Content validity Rating reviewer

Overall 
RELEVANCE

COMPREHENSIVENES
COMPREHENSIBILITY

rating
+ + + +
+ + ± +
+ + - +
+ - + ±
+ - ± ±
+ - - -
+ ? + +
+ ? ± ±
+ ? - ±
+ ± + ±
+ ± ± ±
+ ± - ±
- + + +
- + ± ±
- + - ±
- - + -
- - ± -
- - - -
- ? + ±
- ? ± ±
- ? - -
- ± + ±
- ± ± ±
- ± - ±
? + + +
? + ± ±
? + - ±
? - + ±
? - ± ±
? - - -
? ? + +
? ? ± ±
? ? - -
? ± + ±
? ± ± ±
? ± - ±
± + + +
± + ± +
± + - ±
± - + ±
± - ± -
± - - -
± ? + ±
± ? ± ±
± ? - ±
± ± + ±
± ± ± ±
± ± - -
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Appendix 9: Calculation of the overall content validity rating

Overall RELEVANCE rating Overall COMPREHENSIVENESS 
rating

Overall COMPREHENSIBILITY 
rating

Overall CONTENT VALIDITY 
rating

+ + + +
+ + ± +
+ + - ±
+ - + ±
+ - ± ±
+ - - ±
+ ± + +
+ ± ± ±
+ ± - ±
- + + ±
- + ± ±
- + - ±
- - + ±
- - ± -
- - - -
- ± + ±
- ± ± ±
- ± - -
± + + +
± + ± ±
± + - ±
± - + ±
± - ± ±
± - - -
± ± + ±
± ± ± ±
± ± - ±
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