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SUMMARY

The use of item libraries for patient-reported outcome (PRO) assessment in oncology allows for the
customization of PRO assessment to measure key health-related quality of life (HRQOL) concepts of
relevance to the target population and intervention. However, no high-level recommendations exist to
guide users on the design and implementation of these customized PRO measures (item lists) across
different PRO measurement systems. To address this issue, a working group was set up, including
international stakeholders (academic, independent, industry, health technology assessment, regulatory,
and patient advocacy), with the goal of creating recommendations for the use of item libraries in
oncology trials. A scoping review was carried out to identify relevant publications and highlight any
gaps. Stakeholders commented on the available guidance for each research question, proposed
recommendations on gaps, and came to an agreement using discussion-based methods. Nine primary
research questions were identified that formed the scope and structure of the recommendations on
how to select items and implement item lists created from item libraries. These recommendations
address methods to drive item selection, plan the structure and analysis of item lists, and facilitate
their use in conjunction with other measures. The findings resulted in high-level, instrument-agnostic

recommendations on the use of item library-derived item lists in oncology trials.



BACKGROUND

It is increasingly recognized that patient-reported outcome (PRO) measures designed to assess
patients’ symptoms, functioning, and general health status are critical for capturing the impact of
disease and treatment on patients’ lives. ' Most standard PRO measures are static, i.e., they present
the same set of items (questions) at every assessment for all patients. However, as the use of PRO
measures becomes more widespread, there is also an increasing recognition that standard, static PRO
measures sometimes fail to measure key health domains that are relevant for specific studies,
contexts, populations, and stakeholders. This may be especially true for innovative treatments, given
faster evaluation and approval times or for rare cancer groups, for whom questionnaire development
may be challenging. The rise in the availability of item libraries addresses the need for a flexible
approach to assess specific symptoms, functioning, health status, and other health-related quality of

life (HRQOL) domains * for oncology research and clinical care.

PRO item libraries are collections of single items and/or multi-item scales that measure HRQOL
domains including disease-related symptoms, symptomatic adverse events (AE), functioning, and
overall health status. In contrast to static questionnaires, researchers and clinicians can select specific
items from the library to measure only relevant PRO domains for a given context or target population
(glossary of keywords in web appendix, page 1). In case of administration of multiple PRO measures,
the flexibility afforded by item libraries may help to minimize patient burden through use of
customized measures. In this publication, we refer to this customized item selection as an item list.
While some item libraries are derived from existing, validated questionnaires (e.g., European
Organisation for Research and Treatment of Cancer (EORTC) Item Library, °> Functional Assessment
of Chronic Illness Therapy (FACIT) Searchable Library, * MD Anderson Symptom Inventory
(MDASI) Symptom Library 7), and allow for the flexible use of items originally validated within the
scope of standard questionnaire development, others have been designed with the specific aim of
creating a flexible library of items (e.g., Patient-Reported Outcomes version of the Common

Terminology Criteria for Adverse Events (PRO-CTCAE) ®).

Item banks (e.g., Patient-Reported Outcomes Measurement Information System (PROMIS) °, EORTC
Computerized Adaptive Testing (CAT) Core ') are a special case of item libraries in that all the items
included for each HRQOL domain have been calibrated with an item response theory (IRT) model.
Item banks allow investigators to generate multiple short forms from the same item bank and they
allow for CAT, which tailors the PRO measure based on how a patient answers each item. CAT
measures or short forms derived from the same item bank can be compared or combined with each
other. Within these recommendations, we distinguish item libraries from item banks. Although higher
level recommendations related to outcome and tool selection/implementation may also be applicable

for CAT-derived measures, CAT-specific recommendations are beyond the scope of this work.



Inclusion of PRO measures with the goal of capturing patient views can provide insight into the
assessment of endpoints like safety, efficacy, and tolerability. '' Flexible approaches such as item
libraries can help capture outcomes of importance to different stakeholders that may be missing from
static PRO measures. Given the number of choices end users face regarding which item libraries to
use, how to select and analyse items, and how to combine these with other measures, there is an

important need for guidance.

To address the issue of implementing PRO assessment with fit-for-purpose item selection from item
libraries in oncology trials, an international, multidisciplinary group was established, including
various key developers of item libraries along with representatives from industry, academia,
regulatory, health technology assessment, and patient advocacy organizations. The primary goal of the
working group (WG) was to develop best practice recommendations for the use of oncology-specific
item libraries in controlled clinical trials through a combination of evidence- and discussion-based

methods.
DEVELOPMENT OF RECOMMENDATIONS

Identifying relevant stakeholders and scope of work. A WG was convened by the EORTC members,
with the aim of creating a balanced group of stakeholders and ensuring representation from the key
PRO item libraries (EORTC Item Library, FACIT Searchable Library, MDASI Symptom Library,
PRO-CTCAE, and PROMIS). Seventeen external (i.e., non-EORTC) members were invited to
collaborate and all joined the WG. The final group included representatives with various
backgrounds: health technology assessment/regulatory (4), academic/independent (15), industry (1),
and patient advocacy (2). Two meetings were held with WG members to plan the scope, refine aims,

and determine topics for recommendations.

Scoping review. Once the specific aims were identified and agreed upon, a scoping review was carried
out to identify relevant publications and other sources for the recommendations, and to highlight any

gaps in the literature. '>13

Search strategy and selection criteria. The initial search was performed in PubMed® (using the terms

99 ¢ 9

“cancer”, “patient-reported outcome”, “item library”), and publications (up until 01 December 2020)
were retained if they provided explicit high-level recommendations (i.e., not simply reporting an
example of use) on creating PRO measures derived from item libraries in oncology populations.
Given the paucity of existing published recommendations, the criteria were broadened to include
recommendations for PRO measurement in general, that could also be applicable to item libraries (up
until 01 May 2022). Item library websites and platforms were searched for available resources and
recommendations (including grey literature) and additional publications/sources were shared by WG
members. Data were then extracted and compiled into a matrix highlighting research question/topic,

available recommendation, and source (reference). In the first version of the matrix, data were listed



per unique source (or research group), for transparency. In a second version, overlapping pieces of
evidence and recommendations were merged, with the relevant source(s) listed alongside.
Recommendations deemed likely to require more detailed review and agreement (e.g., missing and/or

conflicting evidence) were highlighted.

Stakeholders’ feedback on current recommendations. Data from the second version of the matrix were
inserted into a table with an additional column for feedback. Recommendations identified in the
previous stage as requiring additional review remained highlighted. The table was circulated to all
WG members for comments (e.g., support or disagreement with a suggested recommendation),
questions, and additional references. Online cloud storage was utilised to encourage simultaneous

collaboration.

Following review by WG members, comments were analysed and merged, with recommendations
adapted accordingly. Given the lack of existing recommendations, the less formal approach, which
relied on discussion to reach agreement (instead of formal consensus) was deemed appropriate. '* The
results then formed the basis for the content of the manuscript. A third meeting was held to agree

upon the overall structure and contents of the manuscript and address comments and edits.
RECOMMENDATIONS FROM THE WORKING GROUP

The WG identified 9 primary research questions (Table 1) to guide recommendations on how to select
items and implement item lists from item libraries in oncology trials. Results of the scoping review
confirmed the lack of high-level item library-specific guidelines, with only one article initially
retained and 51 articles/sources added following the use of broader inclusion criteria and review by
WG members (Figure 1) (full list in web appendix, pages 2-5). The research questions and
accompanying recommendations are ordered to reflect a chronological course of events, starting with
methods to drive item selection, followed by the structure and analysis of item lists, and ending with

the use of item lists in conjunction with other measures and measurement systems.
INSERT TABLE 1

INSERT FIGURE 1

1. Which methods should be used to drive item selection?

In general, clinical trial investigators should assess key issues (i.e., PROs) that inform the evaluation
of treatment safety, tolerability, and efficacy. Selection should focus on clinically meaningful disease-
and treatment-specific concepts that inform treatment decision-making and patient care, including
symptom management. Sources for selecting items can come from the published literature, formal
interviews with stakeholders (including patients), and expert input, including patient and public

involvement (PPI). The use of clinically meaningful items based on evidence from similar cohorts in



oncology practice may also be considered. Selection of relevant items within an item library should
have face validity with regard to the study’s aims and research questions and be suitable for the
patient population under investigation. ® Although items may be derived from validated questionnaires
and measurement systems, pilot testing of the selected items is recommended, to ensure relevance and
comprehensibility for the target population. !> When a large list of items is identified, an approach to
reduce the full list, involving prioritization by both patients and healthcare professionals (HCPs) may

be required. '¢

In cases where items are missing and may need to be generated, it is important to liaise with the

relevant instrument developers.
The approaches listed below can help guide item selection:

Literature reviews. Systematic literature reviews of HRQOL impact in the study population,

including reviews of existing questionnaires and PRO tools, should be carried out to identify possible

issues and symptoms. When systematic reviews are not feasible, scoping reviews may be considered.

Interviews and focus groups. One-to-one structured and semi-structured interviews with patients, and

specifically patients with the relevant condition(s) and stage(s) of disease and treatment (if possible),
should be conducted to elicit relevant issues and ensure patient centricity. A variety of different
demographic characteristics (e.g., gender, age, ethnicity, nationality, literacy level) should be covered,
to ensure representativeness and wide-spread applicability. -1 Structured and semi-structured
interviews with HCPs (e.g., physicians, nurses, and psychologists) with the relevant clinical expertise
20-22 along with focus groups with HCPs, patients, and patient advocacy organizations, and early
meetings with relevant stakeholders (e.g., regulators) may also generate valuable information

regarding PROs of interest.

Patient and public involvement. The need to obtain input through PPI should be considered during all

stages of research design. 228

Publicly available data and registries. Where available, public sources of PRO data may also provide

insight as to the prevalence of symptomatic AEs and disease-related HRQOL issues for specific
patient groups. 2° Investigator brochures and existing drug labelling (if applicable) can serve as
valuable sources of safety information. Registries maintained by patient advocacy organisations may

also highlight important issues.

Retrospective chart reviews. In cases where data are available from prior trials involving human

subjects, retrospective chart reviews can be carried out to identify concepts of interest.

The symptoms and HRQOL issues identified using these various approaches can then inform the

selection of relevant items.



Specifications for interventional research: early phase trials. In addition to the above-mentioned

examples, during early phase (I/II) trials, prior phase I studies and data from compounds using the
same mechanism of action should be considered. Symptomatic AEs associated with the most common
treatments for the disease, those identified by multi-stakeholder groups, and those that are known to
be relevant and burdensome to patients should be considered. 3 Where available, the use of
preclinical data may also be relevant. The use of free text reporting may help to capture unexpected or
previously unidentified symptomatic AEs. 3! Moreover, at this stage, a broader set of items may be
needed to help capture the range of possible symptomatic AEs and issues. It is also important to
consider symptomatic AEs which may be specifically linked to the mode of treatment administration

(e.g., injection).

Specification for interventional research: late phase trials. During late phase trials (III/IV), inclusion

of symptomatic AEs, disease-related symptoms, and HRQOL issues identified during earlier phase
trials is recommended. Consultation of investigator brochures and recommendations derived from
multi-stakeholder groups may also be considered. During these stages, assessment of overall impact
and burden of symptomatic AEs is advised. As in early phase research, the use of free text reporting
may be considered. For trials that may be submitted to regulatory agencies, it is important to take
available regulatory guidance into account (e.g., ****) and to consider engaging with regulators in
seeking scientific input on item library use for the concerned trial.

2. When should single items vs. multi-item scales be used and what are the benefits and limitations of
both?

When it comes to psychometric properties, there is considerable evidence suggesting that multi-item
scales generally outperform single items. In general, multi-item scales have a higher level of precision
and are more informative. *37 They tend to demonstrate better reliability and content validity and are
less prone to floor/ceiling effects, compared to single items. In cases where a concept is intended to
discriminate between patients, a multi-item scale may be better suited to capture differences. %%
Complex types of functioning and multi-domain concepts (e.g., physical functioning) with different
attributes generally require several items to ensure content validity, in the form of a multi-item scale.
204041 Moreover, if the symptom or issue represents a key aspect of the disease or treatment, or if in-

depth knowledge of the domain(s) is required, it may be favourable to include a multi-item scale to

ensure robust assessment.

However, for pragmatic reasons (e.g., when screening multiple symptoms simultaneously and
frequently), to minimize the likelihood of patient burden due to large item lists, it is important to
consider which concepts may be sufficiently captured by single items. For example, when assessment
of multiple symptoms is the goal, then single items may suffice for most symptoms and may be easier
to interpret than complex multi-item scales. In addition to research questions, the study endpoint (e.g.,

primary, secondary, exploratory) should also be considered.



In cases where burden linked to instrument length is an issue, single items may be favourable given
that a broader set of concepts can be covered with fewer items. Ultimately, the choice of single versus
multiple items depends on the symptom or domain under investigation, as well as the specific
research questions and study design. While some concepts might be captured by one item alone (e.g.,
symptom presence), others may require more, especially if symptom severity, functional impact, and
interference with daily activities are also targeted.

3. How should different types of psychometric properties be considered and tested, based on the item
list/measure and the context of its use?

When item lists are derived from item libraries that contain validated questionnaires, it may not be
necessary to conduct additional psychometric testing. Instead, it is recommended that single items be
treated as such and multi-item scales remain intact, unless there is a strong rationale for removing
items. We caution against the creation of new multi-item scales unless such work is carried out in
close collaboration with the item library developers. If the item list is intended to be administered in a
new population, further comparative validation testing may be required to ensure that the
psychometric properties are retained. Relevant scores can then be compared to those in the published

literature.

A general list of psychometric properties and tests for consideration in evaluating validity, reliability,
and responsiveness to change is provided in Table 2. Users should refer to the various sources for

more information where necessary. 20-2%37:42-45

INSERT TABLE 2
4. How can bias be minimized in the design of item lists?

Although flexibility in item selection helps to ensure that important symptoms and HRQOL concepts
are included, there is also the possibility to omit these, leading to underreporting of symptomatic AEs
and other HRQOL concerns. Adopting a rigorous approach to item selection using the methods
detailed above can help to minimize bias by incorporating various perspectives and types of evidence.
Transparency regarding the item selection process is crucial. Investigators and other item library users
should carefully document their methods for item selection, including how the literature was reviewed
and which decision rules were applied. *° Statistical and psychometric methods (e.g., differential item
functioning) can also help to address the issue by evaluating whether a measure performs similarly

across different subgroups.

For multi-arm treatment clinical trials, researchers should ensure transparency by describing how the
selected items relate to each of the study arms and which symptomatic AEs are attributed to each of
the study regimens. It is important that the same items (or the same item banks for CAT) be included

in all treatment arms in order to minimize the potential for bias, avoid underreporting of symptomatic



AEs, and ensure comparability. *334647 Researchers should also describe how the selected item list

compares to those used in other studies investigating the same treatment regimen.
5. How can unexpected issues be measured?

Free text reporting. The use of free text response options can help to elicit unexpected symptomatic

AEs and issues, which may be particularly useful in certain study contexts and populations (e.g., early
phase trials). ¥ The newly generated issues can then be translated to item(s) that can be included in
PROs in future trials of the same intervention, pending appropriate testing. Within the scope of real-
world evidence and in the assessment of novel treatments when longer-term follow-up is required,
free text response options can help to ensure that important symptomatic AEs and issues are captured,
while avoiding potentially lengthy test batteries. * In specific populations for whom standard
questionnaires must be kept short (e.g., palliative care), the use of free text response options may be

particularly relevant. >

Predictive text reporting. Studies of some measurement systems, like the PRO-CTCAE, have

incorporated drop-down menus using terms from the PRO-CTCAE and the Medical Dictionary for

Regulatory Activities (MedDRA) to ensure meaningfulness of concepts and comparability. 4’

Even in PRO-CTCAE studies where unstructured free text entries are used, the majority of these can
be mapped onto the PRO-CTCAE and MedDRA terminology, but this does add additional work for
the researchers involved. 4’ Research on the use of the write-in three symptoms/problems (WISP) has
also shown that additional symptoms and problems reported by patients using unstructured free text

reporting can be qualitatively coded and summarized.

It is important to note that free text reporting may be more feasible within the context of measures that
assess symptomatic AEs alone (versus psychosocial impact and functioning), given that these are
easier to map onto standardized medical terminology and frameworks. Moreover, in large-scale
international studies, the analysis of data generated from free text responses may be complicated by

translation issues and a lack of standardization.
6. How should item lists be ordered?

Grouping similar items and response formats together. As with standard questionnaires, items should

be integrated such that similar formats (with matching response/time scales) remain grouped together.
3% Ttems should generally be grouped within a single HRQOL domain and not intermixed across
multiple domains. In many cases, it may be worth considering whether key constructs and issues

should be included first to ensure completeness of data.

Controlling for possible priming effects. Items should be ordered in such a way that they avoid

influencing subsequent responses. Items which are sensitive in nature (e.g., those capturing sexual



functioning) should generally be placed at the end of a measure in the event that they might upset

patients in such a way that subsequent responses could be impacted. 33!

Preserving psychometric properties. When administered in conjunction with a standard static

questionnaire or questionnaires, item lists should be presented in a distinct manner from the former to

preserve the psychometric properties of the static measure(s) and clearly distinguish the item lists.

7,38,39

7. How should appropriate recall periods be selected?

In general, it is recommended that items be administered with the recall periods with which they were
developed and validated. In cases where more flexibility is sought and alternative recall periods are
selected, it is important to consider research questions and available evidence. It should be noted that
the use of alternative response scales/categories is beyond the scope of this paper, given that such

modifications alter the items themselves.

It is generally recommended to use recall periods that capture events and symptoms occurring within
the last week. Responses are likely to be influenced by the patient's overall state during recall and
measures which rely heavily on memory may undermine content validity and reliability. > However,
in some trial settings, specific symptoms (e.g., pain) may be best measured daily, particularly when
these symptoms represent endpoints. > Also for clinical monitoring, for example, in patients with
acute conditions or undergoing aggressive therapies, capturing daily changes using a 24-hour recall
period may be most appropriate. Although longer recall periods (e.g., 2-4 weeks) tend to be associated
with increasing rates of recall bias, some domains and types of functioning, especially those that may
not be expected to occur daily (e.g., sexual functioning) may be best measured by a longer recall

period. 33

Moreover, studies of some PRO measures and measurement systems have found little impact of recall
period. ***7 As such, it is important to consider the available evidence for the specific item library, as
well as study design and timing of instrument/item list administration. If investigators need to capture
the patient experience over the entire time course of treatment, it is important for frequency of
assessment to coincide with recall periods. In general, the choice of recall period depends on several
factors, including the measure's intended use, the study’s research questions, the schedule of events, 3
and the timing of PRO administration. Depending on the specific outcome of interest (e.g., symptom
variability vs. overall assessment of impact), different recall periods may be relevant. 3 While the use
of new recall periods may complicate comparability across studies, such an approach may still be

necessary in some cases.

8. What are some of the determinants of patient burden and how can it be minimized?

10



Although length of measures may be linked to patient burden, the issue of burden is more complex
than a simple threshold for number of items. When multiple instruments are administered, it is
important to avoid duplication of concepts, which may be frustrating to patients. Completion time
should also be considered, as longer completion may lead to higher burden. Timing of questionnaire
administration is also relevant. For example, patients may be more willing to complete a longer
questionnaire if they know that it will not occur frequently. When frequent (e.g., weekly)

administration is planned, then measures should generally be relatively short. 20-383

Formatting of the questionnaire, patients' literacy levels, administration mode (e.g., paper, phone,
electronic), and sensitive content; may all be linked to burden. ?* Other underlying factors like
perceived difficulty of measure(s), lower cognitive functioning and dexterity problems, cognitive
demands related to PRO administration, as well as disease stage and severity may all play a role in
contributing to burden. However, for relevant issues, patients may specify that additional items are
required. 3% When patients are assured that their responses provide a meaningful contribution,
completion of measures may be perceived as less burdensome. The following approaches are

recommended for minimizing patient burden:

Considering PPI. The need to obtain input through PPI should also be considered when assessing

possible determinants of burden.

Robust approach to item selection and pilot testing of provisional list. Measures and items should be

selected in a thoughtful way, minimizing redundancy and highlighting relevance by focusing on key

symptomatic AEs and issues and ensuring meaningfulness for patients. *¢ Pilot testing the item list and
battery of measures may also help to determine level of burden and feasibility. ***°

9. How should item lists be used in conjunction with static measures and/or other measurement
systems?

Inclusion of core outcomes. Use of a core set of common symptoms, not specific to disease or
treatment, has been recommended by various stakeholders when initiating the item selection process

during the design phase of a cancer clinical trial.®!

Further work to refine final symptom selection
requires consideration of the expected disease- and treatment-related symptoms that are meaningful to
patients, adding items not found in the core set and removing items which are not expected to occur or
be relevant to the trial context. Moreover, the FDA currently recommends the use of a minimum core
outcome set when designing a PRO strategy for clinical trials with regulatory intent, that can be

expanded depending on study objectives.*

Engagement with regulators and patient groups. It is important to consider clear and early engagement
with regulators and patient groups. For example, the FDA and EMA recommend selection of

measures that allow for measurement of symptomatic AEs, disease-related symptoms, and physical

11



functioning as concepts that should be a key focus, although other concepts may also be included

where relevant, 23:33:34:40:41.46

Avoiding duplication of concepts and ensuring relevance of items. If a symptomatic AE is covered

within a standard PRO questionnaire used in the trial, it should not additionally be included within a
separate item list used in the same trial (unless there is a strong rationale). When patient burden is
potentially an issue or when sections of a static questionnaire are clearly not relevant to the target
population, items may be removed from a questionnaire (with the instrument developer’s consent).
However, this should be approached with caution and the resulting measure should be distinguished
as an item list and not a full questionnaire. %7626 Where relevant, it is recommended that item

removal occur at the scale level, to preserve multi-item scales and facilitate scoring and interpretation.

A resource list highlighting key recommendations for specific recommendations is provided in Table

3.

INSERT TABLE 3

DISCUSSION

This work aimed to develop evidence- and discussion-based recommendations on the use of PRO
assessment from item libraries in oncology trials. As highlighted in the results, the use of item
libraries allows for flexibility in PRO measurement, helping to ensure a patient-centred approach to
the assessment of important issues and concepts. With this added flexibility comes the need to ensure
robust measurement and minimal bias whenever feasible, preserving the rigour learned from the
development of static questionnaires. It is crucial that every investigator account for the development
of their item list in a transparent way that builds on the existing evidence base and promotes an
objective and comprehensive approach. This helps to avoid possible cherry-picking of items, which
could favour some treatment regimens and potentially lead to underreporting of symptomatic AEs and

other important HRQOL issues.

The recommendations provide guidance on the use of customized item lists, from item selection
through implementation and integration with standard questionnaires. Although it was possible to
achieve high-level, instrument-agnostic recommendations for many of the research questions, as
described in the results, recommendations may need to be adapted based on the specific context of use
and population(s) under investigation. Throughout all stages of item list implementation, it is also

critical to consider the role of various stakeholders.

Although the absence of a formal consensus approach (e.g., Delphi exercise) may be viewed as a

limitation, given the very high level of these recommendations, the less formal approach which relied

12



on evidence from the scoping review and discussion among the WG members, was deemed
appropriate. Since many of the recommendations depend on the context of use, and the consideration
of other additional factors, it was simply not feasible to create very specific recommendations for each

research question.

Confirmed participation from various item library developers and stakeholders is a strength of this
work, as it helped to ensure balanced perspectives and relevance of recommendations across different
measurement systems. While the recommendations described here were developed largely within the
framework of controlled clinical trials, most can be extended to other types of trials within oncology
(e.g., supportive care and observational). Furthermore, the general principles of these
recommendations on item library use and implementation are also applicable outside of oncology

trials.

CONCLUSION

These recommendations address a wide range of issues that are relevant for the use of item libraries to
assess PROs in oncology trials, with the role of patients and other key stakeholders emphasized

throughout.
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Table 1. Research questions to guide recommendations

Research Question/Topic

Specification

Which methods should be used to drive item
selection?

In general (irrespective of study phase)

Based on clinical trial phase

When should single items vs. multi-item scales
be used and what are the benefits and
limitations of each approach?

Use of single items vs. multi-item scales

How should different types of psychometric
properties be considered and tested, based on
the item list/measure and the context of its
use?

Single items & multi-item scales - validity

Single items & multi-item scales - reliability

Responsiveness to change

How can bias be minimized in the design of
item lists?

In general

For use in multi-arm clinical trials

How can unexpected issues be measured by
item lists?

Using free text and predictive text reporting

How should item lists be ordered?

To ensure comprehensibility

To account for possible priming effects and
potentially sensitive issues

To preserve psychometric properties, where
relevant

How should appropriate recall periods be
selected?

In general

Considering PRO and study/clinical
characteristics

What are some of the determinants of patient
burden and how can it be minimized?

Determinants of patient burden

Methods to minimize patient burden

How should item lists be used in conjunction
with static measures and/or other measurement
systems?

To assure measurement of core outcomes

To achieve a flexible and balanced approach to
PRO measurement
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21 publications identified through
PubMed® search

20 publications excluded (did
not provide explicit
recommendations on creating
PRO measures using item
libraries)

32 publications/sources added

through additional searches of
databases, and item library
websites/platforms

21 publications/sources added by
WG members after review &
discussion —

1 publication excluded
following review by WG

<4+— members (to ensure
recommendations would be
instrument-agnostic)

1 publication excluded in
favour of using only updated
version (and not earlier edition
of publication too)

A

v

52 publications/sources used to guide
final sets of recommendations

Figure 1. Flowchart of sources included in recommendations
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Table 2. Psychometric properties for consideration in item list development

Single items and multi-item scales - validity

Content validity

Patient-centred approaches (e.g., interviews and focus groups) can help to ensure inclusion and measurement of meaningful
concepts. 2022 [t is important to establish content validity before evaluating other measurement properties (e.g., construct validity;
reliability), since evidence of other types of validity cannot overcome issues related to content validity. COSMIN has developed
criteria and a checklist which can be used to evaluate content validity in PRO measures. *?

Construct validity

® Construct validity should be ® Convergent validity ® Known groups ® Structural validity (multi-item
assessed by comparing results from assesses whether a PRO validity assesses the scales only) confirms that the
the new measure with existing measure is correlated with | extent to which the items that make up a multi-item
instruments and outcomes (e.g., other | a similar measure (i.e., of | PRO measure can scale are associated with each
questionnaires, clinician reports, the same or similar distinguish between other in a way that confirms the
clinical data) which can serve as construct), using different groups known | dimensionality of the domain(s)
anchors to evaluate whether results correlation coefficients. to differ on the domain | being assessed. Typically factor
are consistent with established of interest. analytic methods are used to
relationships (i.e., convergent and evaluate structural validity. 43
discriminant validity).

Criterion validity

Criterion validity can be evaluated by comparing the measure to a known gold standard measure of the same concept, but it is
rare that this is applicable to PROs, since most concepts measured using PROs would not have a gold standard equivalent.

Single items and multi-item scales — reliability

Test-retest reliability / stability

Test-retest reliability or stability can be assessed using intra-class correlation coefficients (ICC) between assessments. Although
there is some debate surrounding the issue, correlations of at least 0.70 are generally considered acceptable, while those
exceeding 0.80 are "good". >* If the measure is intended to be used for individual patient monitoring, a higher correlation would
be recommended.

Internal consistency (multi-item scales only)

Cronbach's Coefficient alpha, along with item-total correlations, can be used to assess internal consistency.

Item response theory (IRT) (multi-item scales only)

IRT models allow a comprehensive evaluation of how well (in terms of information or standard error of measurement) the set of
items within a scale captures the full range of HRQOL levels observed in the study sample.

Skewness / floor and ceiling effects

Possible skewness and floor/ceiling effects can be evaluated by assessing the distribution of scores.

Responsiveness to change

Comparison with criterion parameters

Changes in PRO scores can be compared to changes in other similar measures (e.g., criterion parameters like performance status)
that provide evidence that the PRO changes relate to the concept being investigated. 202243

Comparison at different time points

Changes in PRO scores can also be compared at different time points throughout the course of disease/treatment. 20-22:45
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Table 3. Key recommendations on the use of item libraries in oncology - resource list

Methods to drive Systematic Interviews and focus groups Patient and | Retrospective Preclinical data
item selection literature Patient HCP Focus groups public chart reviews
review interviews interviews involvement
Construct validity Criterion
Psychometric Content validity Anchor-based Convergent Known Structural validity validity
tests to assess comparison validity groups
validity validity
Patient-centred COSMIN Correlation Comparison Comparison Exploratory Confirmatory Comparison
approaches checklist coefficients with with known factor analysis | factor analysis | with known
clinically gold standard gold
different measure of standard
groups same concept measure of
same
concept
Psychometric Test-retest Skewness / floor Internal consistency Aggregated data in summated scales Responsiveness to change
tests to assess reliability and ceiling
reliability & effects
responsiveness to ICC Distribution of Cronbach’s Item-total IRT Factor analysis Consultation Anchor-based methods
change scores alpha (for correlations with content
composite experts
scores)

Methods to
measure
unexpected issues
& symptoms

Free text reporting
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Issues to consider Grouping Priming effects Listing items | Preserving format and psychometric properties of standard questionnaires
when ordering similar items & with sensitive
item lists formats issues last
together

Methods to Robust, Avoiding Focusing on Pilot testing provisional item list
minimize patient patient-centred duplication of key issues of
burden approach to concepts relevance

item selection
Factors to Inclusion of Communication Avoiding Ensuring relevance of items
consider when core outcomes | with regulators | duplication of
using item lists in and patient concepts
conjunction with groups

other
questionnaires
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