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Abstract

Patient-reported outcome (PRO) questionnaires considered in this paper contain multiple subscales, although not all sub-
scales are equally relevant for administration in all target patient populations. A group of measurement experts, developers,
license holders, and other scientific-, regulatory-, payer-, and patient-focused stakeholders participated in a panel to discuss
the benefits and challenges of a modular approach, defined here as administering a subset of subscales out of a multi-scaled
PRO measure. This paper supports the position that it is acceptable, and sometimes preferable, to take a modular approach
when administering PRO questionnaires, provided that certain conditions have been met and a rigorous selection process
performed. Based on the experiences and perspectives of all stakeholders, using a modular approach can reduce patient
burden and increase the relevancy of the items administered, and thereby improve measurement precision and eliminate
wasted data without sacrificing the scientific validity and utility of the instrument. The panelists agreed that implementing
a modular approach is not expected to have a meaningful impact on item responses, subscale scores, variability, reliability,
validity, and effect size estimates; however, collecting additional evidence for the impact of context may be desirable. It is
also important to recognize that adequate rationale and evidence (e.g., of fit-for-purpose status and relevance to patients) and
a robust consensus process that includes patient perspectives are required to inform selection of subscales, as in any other
measurement circumstance, is expected. We believe that the considerations discussed within (content validity, administration
context, and psychometric factors) are relevant across multiple therapeutic areas.
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Plain English summary

The importance of patients’ perspectives in drug develop-
ment, especially in cancer research, is increasing. This
means that patients who participate in clinical trials are
asked to fill out many questionnaires and surveys, which
are used to measure aspects of the disease and treatment
such as pain, fatigue, nausea, and functioning. However,
some questions may be repetitive or not relevant to the
patient’s condition, which can be burdensome and ineffi-
cient for the participants. To address this issue, a group of
experts in measurement, drug development, patient advo-
cacy, and scientific and regulatory matters came together
to discuss ways to administer a subset of questionnaire
items that would increase relevance and efficiency without
compromising the validity of the results. This paper argues
that, under certain conditions and with a rigorous selec-
tion process, it is acceptable and even preferable to use a
subset of questions in patient-reported outcome measures
in clinical trials.

Introduction

Patient-reported outcome (PRO) questionnaires, whether
developed using classical or modern methods or both,
provide a unique opportunity to gather information on
patients’ perspectives on the effect of treatment during
clinical or registrational trials [1]. In this paper, we use the
term PRO measure (PROM) to refer to a specific instru-
ment completed as a self-report by a person with a specific
clinical condition. For example, a person with non-small
cell lung cancer completing the non-small cell lung can-
cer symptom assessment questionnaire (NSCLC-SAQ). In
this example, the NSCLC-SAQ is the PROM. Through-
out this paper, we use “PROM” singular and “PROMSs”
plural to refer to such instruments. PRO-based endpoints
in oncologic research have increased over time with the
recognition that survival is not always sufficient to char-
acterize benefit/harm of oncologic treatment [2]. PROMs
considered in this paper are multi-question inventories
that assess multiple concepts (e.g., dyspnea, fatigue, etc.)
across multiple subscales. Examples of such PROMs rel-
evant in oncology include the European Organisation for
Research and Treatment of Cancer Quality of Life Ques-
tionnaire Core 30 (EORTC QLQ-C30) and the Functional
Assessment of Cancer Therapy-General (FACT-G). While
only some subscales of such PROMs may be relevant to
patients within a given context of use, it is routine in
oncology trials to collect answers to all questions meas-
uring all concepts regardless of relevance to patients. This
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approach can place unnecessary burdens on participants
when questions are perceived to be redundant or not rel-
evant to the patient condition [3]. Therefore, it is impor-
tant to consider respondent burden in order to minimize
missing data and, ultimately, to maximize the quality of
patient-reported data to support treatment benefit deci-
sions by regulators [4].

Administering the clinically relevant and patient-relevant
subset of domains from a larger PROM within a specific
context of use is described here as a “modular” approach,
as further detailed below. We suggest that it is acceptable,
and at times preferred, to take a modular approach when
administering PROs in oncology clinical trials (and to other
therapy areas, as applicable). For example, dyspnea would
be a clinically relevant and patient-relevant domain to evalu-
ate in lung cancer and much more proximal to the disease
and treatment process than emotional functioning, thereby
motivating a modular collection of the QLQ-C30 dyspnea
domain over an exhaustive collection of the entire QLQ-
C30. This position is based on the shared experiences and
perspectives of stakeholders participating in a discussion
panel that included experts in measurement and psychomet-
rics, veterans of both health technology assessment (HTA)
bodies and regulatory agencies in both Europe and the US,
individuals with experience in patient advocacy and behav-
ioral science, and developers/license holders of commonly
used oncology-specific PRO questionnaires.

Within this position paper, we define our understanding
of a modular approach and acknowledge the perceived bar-
riers and risks in the oncology field and from other perspec-
tives to applying a modular approach to PRO administration
in interventional trials. We also evaluate whether a modular
approach has impact on the content validity, psychometric
performance, and interpretation of scores from the subscales
selected for administration. We do not answer the question
of how subscales are selected (i.e., identification of most
important and relevant subscales to measure from the tar-
get patient population perspective), which is a fundamental
consideration in the context of the goals of a specific study.
Rather, we focus on methodological and statistical justifica-
tion for using a modular approach. This paper should be
perceived as an opinion paper aiming to encourage strate-
gic thinking in the industry and facilitate the patient-centric
drug development process. The paper is motivated by the
prevalent practice of exhaustive PROM administration in
randomized clinical trials when only a subset of PROM
domains is relevant within a context of use. It is important
to note that a modular approach does not necessarily mean
the measurement of fewer concepts, but rather allowing for
the flexibility in selecting optimal subscales across different
instruments. We further note that while this paper is moti-
vated by the need for specific guidelines on implementation
of a modular approach, both COSMIN (https://www.cosmin.
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nl/research-publications/) and COMET [5] have provided
guidance on the distinct but related questions of PRO evi-
dence reporting and PRO core-set administration. While
core sets are related to the modular approach discussed in
this paper, they are distinct because core sets can be more
broad, as detailed next.

What is a modular approach?

We define a modular approach as collecting non-exhaustive
but patient-relevant and clinically relevant domains from
existing multi-domain PROMS within a given context of

use that is independently scored, interpreted, and psycho-
metrically validated for administration in each clinical trial.
Modularization may require a subset of subscales from a
given instrument or a mix of subscales from different meas-
ures. This definition is illustrated in Fig. 1 and, for example,
displays an instance where researchers could administer all
items from the physical well-being (PWB) and functional
well-being (FWB) subscales of the FACT-G in an oncol-
ogy trial, alongside subscales from other PROMs that are
more relevant to the target patient population and treatment
goals. An alternative example (not presented in the figure)
would be to administer the physical functioning subscale
from EORTC QLQ C30 along with the emotional and social

FACT-G
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well-being well-being well-being well-being
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that can be Lack Close Sad Ability
; f energy to friends a to work
scored independently or summed ©
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subscales, including all items ( Meotin ( N ( NI ( )
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Fig. 1 Administration of select subscales of the FACT-G using a modular approach. *‘GP5 item within PWB subscale can be administered as a
standalone item to assess the concept of perceived bother with side effects of treatment
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well-being subscales from FACT-G. Please note that neither
of these examples aim to make a suggestion for a specific
PRO strategy, as the actual selection of instruments and
subscales would depend on the specific study population,
submission goals, and targeted reimbursement strategy.

Importantly, this definition of a modular approach does
not imply the selection and administration of individual
items within or across different subscales. Using the EQ-
5D-5L as an example, administering only the “mobility” and
“pain/discomfort” items is outside the scope of our defini-
tion of a modular approach, since all five EQ-5D-5L items
(dimensions) are needed to calculate a health utility index.
Nor do we define a modular approach as the use of an item
bank to create a customized selection of items, or the selec-
tive analysis of specific subscales of a questionnaire admin-
istered in full, both of which have been described before
[6]. Administering only certain items within a subscale
raises challenges that are beyond the scope of this paper
and requires that the single items and/or subsections of vali-
dated subscales/modules undergo psychometric evaluation.
Howeyver, in cases where an individual item has been shown
to be a valid measure of a concept and will be analyzed
individually (rather than in combination with other items), it
may be a relevant example of a modular approach as defined
here. Using the GP5 item to measure the level of bother of
treatment side effects is such an example, which is widely
used in research and industry [7-9].

The benefits and challenges with using
a modular approach

A modular approach has potential advantages for patients
enrolled in oncology trials as well as for researchers/spon-
sors. Even though there is evidence that PRO question-
naire length is not necessarily associated with low com-
pliance [10], it was noted that brevity and relevance of
questionnaires should be considered to reduce frustration
and burden when questions are perceived to be redundant
or not relevant to the patient condition [4, 11]. The impor-
tance of measuring PRO concepts that are relevant to the
target population has been emphasized in the literature
[4, 12]. There is also reduced administrative and record-
retention burden at clinical sites, which helps to eliminate
data waste (i.e., collecting data that are not informative for
understanding specific treatment impact or patients’ well-
being). It has been noted that PRO data from clinical trials
are underreported and that a lot of collected PRO data are
never published, which is considered unethical [13, 14].
A modular approach allows researchers and sponsors to
create a fit-for-purpose PRO strategy that focuses on what
is important to patients and assesses concepts that can
be modified by the trial treatment. Such a targeted PRO
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strategy allows for streamlined development of evidence
packages by sponsors for regulatory review, reimburse-
ment submission, and clinicians who make treatment rec-
ommendations. More generally, there is also the potential
for less missing data, leading to results that reflect the
treatment impact more precisely and accurately. Kluetz
et al. stated that “The goal [of PRO measure selection]
should be to achieve a comprehensive evaluation of the
patient experience most affected by the therapy, while
maximizing the relevance of individual questions and
minimizing overall burden and duplication” [15].

At the same time, PROM modularization may present
challenges. From a patient advocacy perspective, with-
out well-defined guidelines to determine subscale selec-
tion, there is a critical risk in excluding important patient
outcomes. For example, there is a growing conversation
around broadening the definition of tolerability in can-
cer clinical trials to better capture the patient experience,
including its impact on work and social function [16].
Therefore, a robust understanding of what is important to
patients is a fundamental consideration in any PRO selec-
tion process and in particular during implementation of a
modular approach.

From the payer perspective, as the data collected during
clinical and registrational trials are used in valuation deci-
sions, a modular approach imposes limits on the compara-
bility across new products. For example, if trial 1 includes
one subscale of a multi-subscale COA, trial 2 includes
a different subscale, and trial 3 includes both subscales,
comparison of PRO data between all three trials by HTAs
may become challenging. For PROs with a total score,
selecting specific subscales would prevent the creation of a
total score. Another concern, from the perspective of mul-
tiple stakeholders, is that a modular approach should only
be considered where the definitions of clinically important
difference (CID) and meaningful within-patient change
(MWPC) are not affected (i.e., such information is availa-
ble at the subscale level). These terms, related to Jaeschke,
Singer, and Guyatt’s nomenclature for “minimal important
difference” or “change” [17, 18], defining the ability of a
PROM to reflect true change arising organically or from
treatment efficacy, have been defined in the US Food and
Drug Administration (FDA) guidance [19, 20] and Euro-
pean Medicines Agency [21] reflection papers.

Finally, from the developer and licensing perspective,
administering selected subscales is appropriate only when
they have been psychometrically evaluated for administra-
tion (for a specific population and context of use). In some
cases, this evidence may be generated in parallel with a
trial. A related point is that using select subscales out of
a questionnaire often requires permission from the indi-
vidual license holders/developers.
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Content validity of assessment

Content validity is defined as the extent to which an assess-
ment comprehensively measures concepts that are relevant
to a disease and important to patients with the condition,
in ways that the respondent can understand and to which
they can provide a meaningful response [22-24]. Many
measures were developed with the specific intention to
capture multiple domains of experience because, for exam-
ple, the desire was to measure health-related quality of life
as operationalized by multiple subscales. In other cases,
measures may have been developed to capture all possible
facets of symptom burden that has been validated for a
broader population than the one that will undergo evalua-
tion. For example, while the EORTC QLQ-C30 subscales
have shown evidence of validity and relevance for the
general oncology population [25], some of the subscales
may not be equally relevant and valid for specific patients
and new treatments. Pain, for example, is the prominent
symptom for pancreatic cancer, but is much less relevant
for patients with lymphoma who are not living with other
pain-related comorbidities. Moreover, as new treatments
emerge, previously reported side effects may lose their
relevance. For example, vomiting and insomnia are typical
side effects for chemotherapy, but not for recently emerged
chimeric antigen receptor T-cell treatments. Thus, a modu-
lar approach may be required to maintain content validity
as the context of use evolves or is changed.

Content validity is of concern to both regulators and
HTA bodies in demonstrating the efficacy, safety, and cost-
effectiveness of new therapies. An evaluation that prior-
itizes content across all subscales contained in a measure
so that only those subscales deemed relevant to the inves-
tigational agent, and comparator can guide the selection
process. If the criteria for individual subscale content
validity are met, then, given guidance [22], we would
expect regulators and HTA bodies to accept a modular
approach. In fact, the FDA encourages the administration
of more targeted measures [26], and the European Medi-
cines Agency also emphasizes the need to determine the
relative importance of different PROM domains a priori
[27]. Evidence demonstrating the satisfaction of these cri-
teria needs to be provided to all stakeholders explaining
the selection of modules/subscales, with particular atten-
tion given to the different assessment needs of regulators
Versus payers.

From a payer perspective, thorough assessment of
symptoms and adverse events is important for compari-
sons between treatments in different studies (noting that
comparability is already somewhat limited because not
all data are reported or made publicly available). A move
to a modular approach would, therefore, require some

additional guidance to the payers and other stakeholders.
However, and as summarized in Brogan et al., two key fac-
tors that influence payer decisions in terms of acceptability
of PRO data are the extents to which (1) relevant results
were generated from well-controlled clinical studies and
presented transparently, and (2) the PROM itself has been
psychometrically evaluated in the target patient population
and published in the peer-reviewed literature [28]. Neither
of these factors would preclude the modular approach dis-
cussed herein as far as the evidence of validation that is
available for the HTA review.

From a patient and patient advocacy perspective, it is
fundamental that domains which are highly relevant to the
patient experience are captured within trials. Patients want
to share what they believe to be the most relevant concepts
related to their condition, and they want this information to
be used in treatment decisions and drug development and
valuation. Furthermore, patients are generally willing to
answer as many questions as needed when they receive and
support the reasoning for the inclusion of questions [3]. To
support the inclusion of relevant domains of patient expe-
rience that foster content validity, steps must be taken to
enhance efficiency and reduce redundancy in PRO admin-
istration, which may contribute to decreased motivation
and item completion, particularly among individuals with
low health literacy level or cognitive impairment [4, 29,
30]. For example, the EORTC QLQ-C30 instrument and
PRO-CTCAE items are frequently administered together in
oncology clinical trials, but contain items that assess similar
concepts such as pain, depression/anxiety, and nausea. The
traditional PRO administration approach obliges patients
to answer multiple questions on each of these concepts. A
modular approach may help to reduce overlap if there are
no redundant items in the selected subscales. As another
example, if the Patient-Reported Outcomes Measurement
Information System (PROMIS) Cognitive Function short
scale is administered to assess cognitive impairment, it may
not be necessary to administer cognitive function items from
EORTC QLQ-C30 if both instruments are used in the same
trial.

Of note, content validity is inherently tied to the meas-
urement domain selection process. The domain selection
process is beyond the scope of this paper, but it is important
to consider that content validity is central in that decision-
making and tied to the goals of a specific study, and should
involve engagement with all key stakeholders [26-28]. If a
modular approach to PROM selection is taken, there is the
potential for biased selection of concepts that may mask neg-
ative impacts of therapy or unintentionally omit outcomes
that can inform valuation. Of note, concerns over biased
selection of concepts are not unique to a modular approach
and can be addressed in part by selecting subscales a priori
and justifying their selection. In this way, the selection of
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subscales for administration is no different from selecting
content valid PRO questionnaires to support prespecified
endpoints in a clinical trial. Furthermore, the selection of
individual subscales is analogous to selecting individual
items from PRO-CTCAE, a common and FDA-recom-
mended practice, and therefore, similar guidance should be
used to avoid bias in the selection of subscales [31, 32].

Contextual importance of subscale
administration

The order of items on the questionnaire creates a context,
or meaning, for the entire questionnaire. There is evidence
that items placed early in the questionnaire affect the way
in which people respond to later questions [33]. Therefore,
an important consideration is whether responses to items
on a subscale—for example, one that falls toward the end
of a questionnaire—will vary if completed as a standalone
subscale compared with the subscale embedded in the entire
questionnaire. Although there is evidence to suggest that
contextual variables may matter in assessment, the magni-
tude of those effects tends to be small, and may vary accord-
ing to the questionnaire administration features and content.
For example, in a study that evaluated placing a self-rated
general health question before and after chronic health items
(e.g., diagnosis of asthma or heart disease) in a survey, the
presence of an ordering effect differed by language. Specifi-
cally, the only significant effect of question order was seen
the Spanish group [34]. No order effect was observed when
investigating three commonly used PROMsS in an oncology
setting, or in the specific case of assessing head and neck
cancer using the FACT system [35, 36].

Due to conflicting examples of instances when context
did and did not make a difference to response patterns,
along with there being no regulatory guidance on the order
of questionnaires when multiple measures are used within
a clinical trial, empirical evidence may be useful to garner
support for a modular approach. However, evidence to sup-
port contextual equivalence may only be needed in the short
term, like how the field is now more accepting of mode-of-
administration equivalence [37].

Psychometric performance and score
interpretation

Psychometric performance is broadly defined here as the
demonstrated behavior of scores produced by an assess-
ment when administered in the target patient population.
Generally, instruments are developed and validated using
traditional methods under which characteristics of the
subscales (e.g., internal consistency and known-groups
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validity) are estimated and reported independently for each
subscale. This contrasts with estimation of these quantities
within a multidimensional item response theory (MIRT)
framework, in which subscale interdependencies can be
accounted for [38]. Resulting from the use of traditional
methods, modular administration of, for example, the
QLQ-C30 fatigue domain, will not systematically alter
the psychometric properties.

As discussed in the previous sections, for content-
valid subscales, if we assume that the order of administra-
tion is unlikely to impact patient responses, then subscale
score averages, variability, reliability, validity, ability to
detect change, and CID and MWPC definitions would not
be expected to change appreciably or meaningfully in a
target patient population (compared with administration
of the entire questionnaires). In fact, it is possible that
these estimates may improve due to decreased burden of
assessment to the respondent, although evidence may be
needed to confirm this. If selecting subscales from within
an instrument, the scoring of individual subscales and
score interpretation guidelines will not change (assuming
that the subscales are scored independently); only total
scores would be impacted (if applicable), and we do not
recommend creating total scores if only select modules
are present. In addition, certain psychometric properties,
like conditional independence, can eliminate order effects.

It is important to note that order effects and the con-
cerns related to them are largely eliminated within the
modern psychometric framework. This is derived from
the item conditional independence resulting from the
estimated item parameters that condition the items on the
latent variable, thereby orthogonalizing the items. Note
that conditional independence of items only holds true to
the extent that local dependence among items has been
evaluated during calibration, and any detected dependence
resolved [39]. For example, under fully calibrated item
banks, like PROMIS or computer adaptive tests, custom
instruments can be administered from the bank without
regard to order of item administration [40, 41].

From an HTA perspective, payers may have concerns
over the impact a modular approach has on the ability to
calculate total scores for a PROM. However, the use of
individual subscale scores is common in oncology; for
example, the total score for the EORTC QLQ-C30 was
introduced more than a decade after the EORTC QLQ-C30
became available, and has been used only rarely since then
[42]. Both CID and MWPC definitions need to be available
at the subscale level when using a modular approach. For
example, if CIDs are defined for individual subscales (e.g.,
physical or role functioning [EORTC QLQ-C30]; physi-
cal, emotional, functional, or social well-being [FACT-G];
and urinary symptoms [EORTC prostate (QLQ-PR25)]),
administration of those subscales in the absence of the
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remaining subscales is unlikely to affect the interpretation
of the subscales.

From the developer/licensing perspective, the notion that
a PROM can be “validated” is anathema to the exercise,
considering that validation refers to cumulative evidence and
is typically germane to a given context or patient population
as opposed to a binary issue (i.e., whether a PROM has or
has not been validated). Validation is a conclusion in con-
text, so the additional validation evidence always adds value
irrespective of whether a modular approach is implemented.
In other words, in terms of psychometric validity, the modu-
lar approach would not be different from any other PRO
strategy and selection of PROMs in general. Multi-scaled
PRO-based endpoints are often based on subscale-level
scores rather than total summary scores, with each subscale
analyzed independently [43]. Because of limitations aris-
ing from methodological constraints at the time of develop-
ment (e.g., EORTC), or aiming for efficiency in developing
unidimensional measures (e.g., PROMIS), the frequently
used PROMs perhaps unintentionally opened the door to
the administration of specific subscale(s) by not directly
estimating interdomain association. Therefore, as different
domains of questionnaires are not mutually dependent, the
premise that the entire questionnaire must be administered
for the psychometric properties to be maintained is specious.

From a regulatory perspective, and consistent with the
view expressed above, the Core Patient-Reported Outcomes
in Cancer Clinical Trials Guidance for Industry: Draft Guid-
ance (2021) from the FDA encourages the administration of
relevant subscales to lessen patient burden: “In some cases,
subscales or subsets of questions from existing PRO instru-
ments may be used to inform the benefit/risk assessment and
support labeling claims if prospectively defined and their
measurement properties have been adequately evaluated,”
adding that, “When using a modular approach where these
elements are able to be assessed and analyzed separately,
different assessment frequencies can be selected that can
reduce the response burden to patients” [26]. Investigators
can, of course, administer all subscales but only analyze a
subset of the data, but there is questionable value in admin-
istering subscales that are not planned for analysis.

Future use of modular approach

Despite being discussed for over a decade [44], the modu-
lar approach has not yet been widely implemented in inter-
ventional trials. An early example of a modular approach
implemented in oncology clinical trials was the adaptation
of the EORTC breast cancer—specific module (QLQ-BR23),
in consultation with the EORTC, for use in four neoadjuvant
and adjuvant studies [45]. In this example, the modification
involved the removal of the arm and breast symptom scales

(only relevant in the metastatic setting), which is akin to
selecting the remaining functional and systemic therapy side
effects scales for administration using a modular approach.
The barriers against the more widespread implementation
of this approach have been discussed above, including con-
cern about contextual impact, performance validity, subscale
selection bias, and impact on comparability across different
trials.

Future research that gathers empirical evidence to influ-
ence broad support of the use of a modular approach is rec-
ommended until this methodology becomes well established
in the field. While not discussed in this position paper, the
selection of items for administration within a subscale is a
future topic of interest to explore, which comes with its own
set of considerations, especially ensuring that patients are
being asked to share what is most relevant to their experi-
ence. Finally, although many of the topics presented here are
transferable to therapeutic areas outside of oncology, con-
sideration for application of a modular approach to PROM
administration in other therapeutic areas should be further
explored.

Conclusion

The use of a modular approach to PROM administration
is acceptable and does not compromise the validity of the
selected subscales, with the following conditions:

1. Evidence is provided (including a well-defined process
that includes patient engagement) on why subscales
were selected.

2. Contextual impacts associated with subscale ordering
have been considered/evaluated.

3. The PRO is scored at the subscale level, and subscale
scores have been analyzed and reported in the literature
for existing studies.

4. Subscale scores have been validated, including the avail-
ability of subscale-specific CID and MWPC definitions.

5. Permission of the developer/license holder has been
obtained.

These recommendations are consistent with guidance
from the FDA and the expressed willingness to accept this
from a European regulatory perspective. Acceptance of a
modular approach by the HTA community remains to be
seen. This will likely require further education and evidence
to show the comparability of a modular versus a traditional
approach.
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