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ABSTRACT
Introduction  Over the past decades, there has been 
increasing recognition that assessing patients with 
cancer’s 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 
and PubMed Central (through PubMed) and EMBASE 
(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 qualitatively 
summarised. The Grading of Recommendations 
Assessment, Development and Evaluations (GRADE) 
guidelines will be used to grade and summarise the quality 
of the evidence.
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 of this review will be submitted for publication 
in a peer-reviewed journal and will 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 patients 
with cancer and survivors in Europe.
PROSPERO registration number  CRD42023418616.

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This systematic review will report on the psycho-
metric properties of the patient-reported outcome 
measures (PROMs) used for the assessment of 
health-related quality of life across the European 
cancer continuum at a subscale level.

	⇒ This systematic review will follow the highest 
methodological standards, that is, the Preferred 
Reporting Items for Systematic Review and Meta-
Analyses (PRISMA) Protocols, the Consensus-based 
Standards for the selection of health Measurement 
Instruments and the PRISMA 2020 statement.

	⇒ Due to the expected heterogeneity in study samples 
and reporting of PROMs’ psychometric properties 
within the literature, no quantitative pooling of data 
(ie, meta-analysis) will be performed and the find-
ings will be summarised qualitatively.

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

	⇒ The systematic review will only consider articles 
published in English, which may introduce an infor-
mation bias and limit the comprehensiveness of the 
results.
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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, func-
tional status, biological and psychological variables, 
general health perceptions and overall quality of life.

Over the past decades, there has been increasing 
recognition that assessing patients with cancer’s HRQoL 
is pivotal to delivering optimal patient-centred health-
care.3 4 HRQoL is now perceived as a meaningful endpoint 
throughout the cancer continuum5 6 and can serve as 
a valuable source of information to guide healthcare 
policies (eg, Europe’s Beating Cancer plan7). However, 
HRQoL is often inaccurately assessed by healthcare 
providers 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 patients with cancer, 
a wide array of PROMs is currently available, ranging 
from generic (eg, 36-Item Short-Form Survey Instrument 
[SF-36], 5-level EQ-5D [EQ-5D-5L]) to cancer-specific 
(eg, EORTC Core Quality of Life questionnaire [QLQ-
C30], Functional Assessment of Cancer Therapy - General 
[FACT-G]) and tumour-specific tools (eg, EORTC Breast 
Cancer Module [QLQ-BR23], Functional Assessment of 
Cancer Therapy - Breast [FACT-B]). However, this diver-
sity 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.11

Over the past years, many systematic reviews comparing 
PROMs for the assessment of HRQoL in patients with 
cancer have been published. Most of them focused on 
PROMs measuring HRQoL in a specific type of cancer 
(eg, breast cancer, prostate cancer)12–23 or cancer popu-
lation (eg, cancer survivors, advanced cancer, pallia-
tive patients).14 24–26 Several of these reviews focused on 
PROMs evaluating one specific HRQoL-related construct 
(eg, depression, fatigue, pain),12 13 27–29 and the majority 
did not report the psychometric properties of the PROMs 
under investigation per subscale.13–17 19–22 24 25 27 28 30 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.31

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 (COSMIN32). 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,12 16 20 27 33 and 
the risk of bias assessment or the grading of the evidence 
was not conducted.12 13 24 27 30 33 As such, a comprehen-
sive 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 in European patients with cancer 
and survivors to make objective recommendations on the 
most suitable PROM to use in these populations.

METHODS AND ANALYSIS
The protocol of this systematic review is based on the PRIS-
MA-P (Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses Protocols) guidelines34 and has been 
prospectively registered in the International Prospective 
Register of Systematic Reviews database (PROSPERO 
2023, CRD42023418616). In case of protocol amend-
ments, modifications will be reported in the publication 
reporting the results of the systematic review as supple-
mentary material.

The systematic review will be conducted according 
to the COSMIN guidelines for systematic reviews32 and 
will use the COSMIN taxonomy of measurement prop-
erties (table 1). All steps of the screening process will be 
performed using Rayyan.35

Search strategy
A systematic search will be performed in the bibliographic 
databases MEDLINE and PubMed Central (through 
PubMed) and EMBASE (through Scopus) without a 
publication date restriction up to February 2023 (updated 
up to March 2024). The search strategy will be based 
on the Population Intervention Comparator acronym36 
(PICOM) in which the population will be represented 
by patients with cancer and survivors, the outcome by 
health-related quality of life and the methods by psycho-
metric properties. No comparator or intervention will be 
used. Both Medical Subject Headings (MeSH) terms and 
text words will be used.

Original research articles published in English 
(including erratum and correction articles) will be consid-
ered for inclusion. Reference lists of included articles 
will be manually searched by hand to ensure all relevant 
studies will be considered. Additionally, the exclusion 
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filter of Terwee et al37 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 online supplemental 
appendix 1.

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 stan-
dardised manner. 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. For both 
steps, a pilot screening will be performed on a random 
subsample of studies and the screening methodology 
will be clarified within the review team if deemed neces-
sary. Discrepancies will be resolved by discussion and/or 
consultation of a third reviewer. Inter-rater reliability will 
be assessed and reported.

PROM selection
To be included, PROMs will need to meet the following 
criteria:
1.	 PROMs must be self-administered questionnaires 

(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 
(ie, based on a multidimensional model of HRQoL) 
and be applicable across cancer types. This excludes 
tools designed to assess a specific HRQoL subdomain 
(eg, exclusively assessing physical functioning) or can-
cer site (eg, assessing HRQoL following breast recon-
struction). 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 (ie, evidence of content va-
lidity, structural validity or construct validity) for use 
in the target population of European patients with 
cancer or survivors (online supplemental appendix 
2). In case no European validation can be found for 
a PROM identified through the initial search, an ad-
ditional search will be performed in PubMed (online 
supplemental appendix 3). If no evidence of validity 
among European patients with cancer or survivors can 
be retrieved after the additional search, the PROM and 
its related articles will be excluded.

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/

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 inter-relatedness 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: eg, 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 (ie, 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

COSMIN, Consensus-based Standards for the selection of health Measurement Instruments; PROM, patient-reported outcome measure.
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unidimensionality, internal consistency, cross-cultural 
validity, measurement invariance, reliability, measure-
ment error and construct validity will be considered. 
Studies reporting on criterion validity will be consid-
ered to inform construct validity due to the absence 
of a gold standard for PROMs.32 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 com-
parator instruments (in the absence of gold standard) 
cannot be proven.38

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

3.	 Studies must be performed in adult European patients 
with cancer or survivors (mean age ≥21 years and not 
defined as adolescents and young adults). Articles in-
cluding ‘mixed samples’ (ie, European patients with 
cancer and patients without cancer) will only be includ-
ed if separate results are provided for the patients with 
cancer group. Studies involving both European and 
non-European patients with cancer will be included. 
Studies only reporting results within a non-European 
cancer sample will be excluded (except for develop-
ment and content validity studies). Articles reporting 
on patients with benign tumours or including less than 
15 patients with cancer will also be excluded.

Detailed information on the selection process will be 
reported in a PRISMA flowchart (PRISMA 2020 flow 
diagram39).

Data extraction
During the data extraction, it will be determined which 
measurement properties will be evaluated for every 
included study. Extracted data will be entered into a 
customised xls file using Microsoft Excel. Data extraction 
will be performed independently by two reviewers, 
and discrepancies will be resolved by discussion and/
or consultation of a third reviewer. Data extraction will 
be piloted on a random subsample of studies, and the 
extraction methodology will be clarified within the review 
team if deemed necessary. 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, pa-
tients without cancer, patients with cancer undergoing 
curative treatment, patients with cancer 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 assess-
ment. 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 mea-
surement invariance, reliability, measurement error 
and construct validity. Detailed information on the 
data that will be extracted for these measurement 
properties is provided in online supplemental appen-
dix 4.

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

PROM quality assessment
A scoring manual based on the procedures mentioned 
hereafter will be built and piloted on a random subsa-
mple of studies to enhance the inter-rater homogeneity 
of PROM quality assessment. The assessment will be 
performed independently by two reviewers. Discrepan-
cies will be solved by consensus. In case of disagreement, 
a third reviewer will be involved to solve the discrep-
ancy. As per COSMIN guidelines,32 quality assessment 
will be conducted sequentially for each PROM in the 
following order: development/content validity, internal 
structure (ie, structural validity, internal consistency and 
cross-cultural validity/measurement invariance), reli-
ability, measurement error and construct validity (ie, 
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.32 40 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 differenti-
ating 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 Euro-
pean cancer population. Studies assessing structural 
validity based on a Multi-Trait Multimethod approach41 
will be considered to inform construct validity as this 
method is not appropriate for the assessment of struc-
tural validity.32

For all psychometric properties, the assessment will be 
performed at a subscale level (when applicable). Quality 
assessment will be performed for each study and measure-
ment property as follows:
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Table 2  COSMIN criteria for good measurement properties

Measurement property Rating Criteria

Structural validity + 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-standardised values > −2 
and <2

± Results are inconsistent across studies

– Criteria for (+) are not met

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

Internal consistency + 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

? Criteria for ‘At least low evidence for sufficient structural validity’ are not met:
	► There is only very low evidence for sufficient structural validity (eg, because there 
was only one 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

Cross-cultural validity/
measurement invariance

+ 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 were found

? No multiple group factor analysis OR DIF analysis performed

Reliability + Correlation coefficient ≥0.70

± Results are inconsistent across studies

– Correlation coefficient <0.70

? 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

± 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

Continued
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Risk of bias assessment
The methodological quality of each study will be evalu-
ated using the COSMIN Risk of Bias Checklist,42 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 measure-
ment property is considered to be a separate study. For 
development/content validity, the quality of each stan-
dard 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 adjust-
ments were made to the ratings of the COSMIN Risk of 
Bias Checklist, which are all listed in online supplemental 
appendix 5.

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.32

Development and content validity
The overall content validity scoring will comprise four 
steps.40 First, the results of both the PROM development 
and content validity studies will be rated by two reviewers 
independently (online supplemental 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 ‘insuf-
ficient’ (−), using the same criteria. When there is no 
content validity study available, content validity criteria 
will be rated ‘insufficient’ (−). The scoring ‘indetermi-
nate’ (?) 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 for relevance, comprehensive-
ness and comprehensibility per study40 (online supple-
mental 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. Online 
supplemental appendix 8 provides a detailed overview 
of this overall rating process. Last, an overall ‘sufficient’ 

Measurement property Rating Criteria

Construct validity + The result is in accordance with the hypothesis

± Results are inconsistent across studies

– The result is not in accordance with the hypothesis

? No hypotheses were formulated a priori

+, sufficient results; –, insufficient results; ±, inconsistent results; ?, indeterminate results; CFA, confirmatory factor analysis; CFI, Comparative 
Fit Index; COSMIN, Consensus-based Standards for the selection of health Measurement Instruments; CTT, classical test theory; DIF, 
differential item functioning; EFA, exploratory factor analysis; IRT, item response theory; LoA, limits of agreement; MCID, minimal clinical 
important difference; MIC, minimal important change; MID, minimal important difference; RMSEA, root mean square error of approximation; 
SDC, smallest detectable change; SRMR, standardised root mean residuals; TLI, Tucker‐Lewis Index.

Table 2  Continued

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 hypothesised subscale (corrected for 
overlap) is higher than its correlation with the other subscales

PROM, patient-reported outcome measure.
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(+), ‘insufficient’ (−) or ‘inconsistent’ (±) content validity 
rating will be calculated by aggregating the overall rele-
vance, comprehensiveness and comprehensibility rating. 
Online supplemental 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 

Table 4  COSMIN adapted the GRADE approach for development/content validity

QUALITY OF EVIDENCE: the starting point is always HIGH

‍ ‍ 

High

Moderate

Low

Very Low

Risk of bias 1: Serious The content validity study is of doubtful quality. The content validity rating of the content 
validity study is insufficient (−) OR indeterminate (?) OR inconsistent (±)

2: Very serious No content validity study OR content validity study of insufficient quality (−)
AND
The development study is of doubtful quality. The content validity rating of the 
development study is indeterminate (?) OR inconsistent (±)

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 (±)

Indirectness 1: Serious A content validity study was performed in a cancer population but not representative 
of the population of interest (eg, patients with head and neck cancer vs patients with 
cancer, palliative questionnaire assessed in patients with non-palliative cancer)

2: Very serious A content validity study was performed in a non-cancer population.

COSMIN, Consensus-based Standards for the selection of health Measurement Instruments; GRADE, Grading of Recommendations 
Assessment, Development and Evaluation.

Table 5  COSMIN adapted the GRADE approach for other psychometric properties

QUALITY OF EVIDENCE: the starting point is always HIGH

‍ ‍

High

Moderate

Low

Very low

Risk of bias
(Consider the ratings of 
the individual studies in 
STEP 1)

1 There 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

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

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

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

2 Total sample size of the pooled or summarised studies <50

Indirectness* 1 Psychometric properties were assessed in a cancer population but not representative of the 
target population (eg, patients with head and neck cancer vs patients with cancer, palliative 
questionnaire assessed in patients with non-palliative cancer)

*To assess the indirectness, one should look at the characteristics of the pooled population across studies.
COSMIN, Consensus-based Standards for the selection of health Measurement Instruments; GRADE, Grading of Recommendations 
Assessment, Development and Evaluation.
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evidence across studies will be summarised qualitatively, 
and it will be decided whether the results per psycho-
metric 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 summarising 
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 summarised 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 proper-
ties, incorporating the inconsistency rating, can be found 
in table 2. For construct validity, a priori hypotheses were 
formulated to evaluate the results (table 3).

Quality of evidence
The quality of the evidence will be graded per measure-
ment property using a modified Grading of Recom-
mendations Assessment, Development and Evaluation 
approach (GRADE32 43) resulting in four quality levels: 
‘high’, ‘moderate’, ‘low’ or ‘very low’. Starting from high-
quality level, the 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), imprecision (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 prop-
erties respectively. The quality of evidence for internal 
consistency will start at the level of structural validity.32

Reporting of results
The reporting of the results will follow the PRISMA 2020 
statement and a PRISMA checklist will be provided.44 
Considering the expected high heterogeneity of the 
results, no quantitative pooling of the studies’ results per 
PROM will be performed and no meta-analysis will be 
planned. In line with the COSMIN guidelines,32 summary 
tables describing the PROMs’ characteristics, including 
feasibility and interpretability, and study populations will 
be produced. The reporting of the results will include the 
individual ratings on PROM development and content 
validity, PROM measurement properties and quality of 
evidence per study. The findings will then be qualitatively 
summarised as follows.

For content validity, 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 overall content validity will be 
rated as ‘sufficient’ (+), ‘insufficient’ (−) or ‘inconsistent’ 
(±), by aggregating the overall relevance, comprehensive-
ness and comprehensibility rating.

For the remaining psychometric properties, the 
evidence across studies will be summarised and it will 
be decided whether the results per psychometric prop-
erty are consistent. Consistency will be defined as at least 
75% of 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 combina-
tion with ‘?’ ratings, studies with a ‘?’ will be ignored and 
excluded from the summary. In all other cases, the overall 
rating will be scored as ‘inconsistent’ (±). For construct 
validity, a priori hypotheses will be formulated to evaluate 
the results.

Recommendations
PROMs with sufficient content validity (ie, rated ‘±’ or 
higher) and at least low-quality evidence (ie, GRADE)43 
for sufficient structural validity and internal consistency 
will be recommended.32 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.

Patient and public involvement
Currently, it is expected that researchers actively involve 
patients, healthcare professionals and the 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 
summarised evidence, hence addressing barriers to the 
uptake of evidence in practice.45 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 stake-
holders, 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, that 
is, the items constituting these PROMs should be rele-
vant, comprehensive and comprehensible with respect to 
HRQoL and the European cancer population.

ETHICS AND DISSEMINATION
Ethical clearance for this research is not required, as the 
systematic review will only use information from previ-
ously published research. The results will be dissemi-
nated 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 
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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 recom-
mendations to the EUonQOL consortium.
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