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Abstract

Context:Clinical studies have over the past decade paid increasing attention to health-related quality of
life(HRQOL) data. Multiple questionnaires are often administered resulting in overlapping questions

increasing patient burden.

Objective:To examine the correlations between the commonly used European Organization for Research and
Treatment of Cancer(EORTC) Quality of Life questionnaire(QLQ-C30) and the Patient-Reported Outcomes
version of the Common Terminology Criteria for Adverse Events(PRO-CTCAE™) on six coinciding items in

order to determine consistency between overlapping items.

Methods:Data was prospectively collected from patients attending two cancer centres in the United Kingdom.
Participants completed the QLQ-C30 every 4 weeks and the PRO-CTCAE at least once a week for 12 weeks.
Data was collected by the internet or interactive voice response. For the six coinciding items in QLQ-C30 and
PRO-CTCAE: pain, nausea, vomiting, constipation, diarrhoea and fatigue, comparisons were made between
all possible related responses by aligning the four responses in the QLQ-C30 with two condensed versions of
the five responses in the PRO-CTCAE. Consistency and reliability was determined with the Intraclass

Correlation Coefficient and Cronbach’s a.

Results:247 patients completed 785 QLQ-C30 and 2501 PRO-CTCAE questionnaires. Moderate(ICC > 0.5)
to good(ICC > 0.75) reliability and Cronbach’s a>0.7 was found on all coinciding questions except for
questions concerning the severity of nausea and vomiting as a result of relatively few patients responding to

these questions. Items on frequency showed better correlations than the severity and interference items.

Conclusions:The good reliability and consistency between the QLQ-C30 and PRO-CTCAE supports future

attempts to minimise patient burden by shortening HRQOL questionnaires.



Introduction

Within the last decade health-related quality of life (HRQOL) has become an integral part of clinical studies,
usually as a secondary endpoint, or as a primary endpoint evaluation of palliative treatments (1-6). The choice
of HRQOL instrument is an important part of study design to ensure it suitably captures the clinical status of
the patient population in order to appropriately assist future clinical decisions. The preferred design of this
data collection is self-reporting by the patient using electronic or paper questionnaires thus avoiding the
clinician’s interpretation (3;7;8). Often several questionnaires are combined to maximize coverage of HRQOL
issues. This leads to overlapping items resulting in increased patient burden, poorly completed questionnaires

or both (9;10).

Of all the existing cancer specific HRQOL instruments, the European Organization for Research and
Treatment of Cancer Quality of Life Questionnnaire-C30 (QLQ-C30) is among the most commonly known
and used in Europe while the Functional Assessment of Cancer Therapy (FACT) and Functional Assessment
of Chronic Illness Therapy (FACIT) are more widespread in the United States (10-13). The QLQ-C30 was
first developed in 1987 (as QLQ-C36), and was subsequently developed in 1997 into the version used today
(version 3.0). It comprises nine multi-item scales: five functional scales, three symptom scales and a global
health scale (14). It has been translated and validated into more than 100 languages and used in thousands of
clinical studies(15). While patients complete the QLQ-C30 questionnaire, clinicians register side-effects
during oncological treatment using the Common Terminology Criteria for Adverse Events (CTCAE).
However, clinician reporting has been shown to underestimate the severity of patients’ symptoms and not
always representative of the patients underlying health status (7). Standard clinician-based reporting of
CTCAE focuses on ‘treatment safety’, and traditionally clinical trials primarily report the severe toxicities
(Grade 3 and 4). This approach does not provide sufficient information on the mild or moderate adverse
events, which when persistent may still significantly affect patients’ lives and influence their adherence to the
treatment. This concept of ‘treatment tolerability’ has become increasingly important with the use of oral
targeted treatments. To address this growing need the National Cancer Institute (NCI) developed the Patient-
Reported Outcomes version of the Common Terminology Criteria for Adverse Events (PRO-CTCAE™) in

2014 (7). The PRO-CTCAE has since been used in several clinical studies and has has garnered increasing



interest from the US Food and Drug Administration (FDA) as a complement to CTCAE grading to capture

symptomatic toxicities in clinical trials of new cancer therapies (16;17).

While the QLQ-C30 comprises 30 questions, the PRO-CTCAE library comprises 124 items representing 78
symptomatic toxicities from which the relevant items are chosen depending on the study population. The two
questionnaires were developed for different reasons, the PRO-CTCAE™ being foremost an instrument for
monitoring symptomatic toxicities during cancer treatment, whereas QLQ-C30 covers multi-dimensional
aspects of HRQOL. Thus, direct competition between the two instruments as a whole is not possible.
Nevertheless, six symptoms are included in both the QLQ-C30 and the PRO-CTCAE™ questionnaires:
nausea, vomiting, constipation, diarrhea, tiredness/fatigue and pain. We aimed to assess the equivalence of
responses to these six symptom questions in QLQ-C30 and PRO-CTCAE™ in order to determine if the

number of questions for the patients can be reduced in clinical studies using both measures.

Methods

Data was collected in a proof of principle study evaluating feasibility, patient uptake and compliance with
using an Internet or Interactive Voice Response (1) system for collecting both patient-reported adverse events
and HRQOL questionnaire data. The study design was based on the standard scenario in clinical trials where
adverse events data is collected in real time for safety purpose, and HRQOL data is collected at pre-defined

less frequent time points usually to assess the impact of treatment as a secondary outcome.

Participants in the study were patients receiving oncological or surgical treatment for a range of cancers at the
Leeds Cancer Centre, St James’s University Hospital, Leeds, or University Hospitals Bristol NHS Foundation
Trust, Bristol, United Kingdom. Patients were eligible if they had either early or metastatic disease with
Eastern Cooperative Oncology Group (ECOG) performance status (PS) 0-2, and were receiving one of the
five main cancer treatment modalities: chemotherapy, targeted agents, hormonotherapy, radiotherapy or
surgery. The sample size was estimated as recommended for pilot studies, 42 patients per treatment group (30

patients allowing for 30% attrition rate), total sample of 252 patients (18).



Patients were asked to complete the PRO-CTCAE™ items at least once per week (plus any other time they
experienced the adverse events or symptoms). In addition, patients were presented with EORTC QLQ-C30
questionnaire once every four weeks over a 12 week study period, thus giving the possibility of 988
completed QLQ-C30 and 3211 completed PRO-CTCAE™ questionnaires, both questionnaires being
presented to the patients at baseline and with the regular intervals onwards. Consequently, a maximum of 988
replies of both the QLQ-C30 and the PRO-CTCAE™ on the same date could be included in analysis. Only
questionnaires completed on the same date were included. Patients had a choice between internet or IVR

completion.

Analysis

For each of the six symptoms, we made a comparison between the distribution of responses in the four
categories in QLQ-C30 and the distribution of responses in the five categories in the PRO-CTCAE™. In
PRO-CTCAE™, there are one, two or three items for each symptom: pain (frequency, severity, interference
with daily activities), nausea (frequency, severity), vomiting (frequency, severity), constipation (frequency,
severity), diarrhea (frequency), tiredness/fatigue (severity, interference with daily activities). Comparison with
the QLQ-C30 was made for each of the items. For the PRO-CTCAE™ there are different response options
depending on whether the questions concern frequency, severity or interference with daily activities, whereas
the response options in the QLQ-C30 are the same for all questions. See table 1 for a linear display of possible
corresponding questions in the QLQ-C30 and PRO-CTCAE™ questionnaires. The PRO-CTCAE™
questionnaire used in the present study was an earlier version of the current PRO-CTCAE™ published by the
National Cancer Institute in 2014 (7;17). There is one difference in items concerning constipation: we used

two items (frequency and severity) while the current version has only one (severity).

We initially created a heat map (See Figure 1) of the frequency of responses to examine visually if there was a
consistent pattern in the patient responses to the middle category on PRO-CTCAE
(Occasionally/Moderate/Somewhat) corresponding QLQ-C30 “A little” or “Quite a bit”. We then

investigated two possible consistency patterns (Figure 2), allocating the middle category responses to either



“Quite a bit (Pattern A) or to “A little” (Pattern B), thus transforming the 5-level scale of the PROCTCAE™

to a 4-level scale.

For analysis we included all aligned replies on the same date, thereby allowing multiple responses from each
patient. This could potentially influence the level of consistency between the two questionnaires because of
the influence of e.g. clinical characteristics. However, the study group also performed the following analysis
on only one set of questionnaires per patient and found no differences, thus analysis continued with all aligned

responses.

Correlation tests were performed for both possible correspondence patterns according to Figure 1A+B.
Intraclass Correlation Coefficient and Cronbach’s o were computed in SPSS statistical package version 22.0
using a two-sided ANOVA mixed-effects method, to determine consistency and reliability (19;20).
Conceptually, the ICC is a measure of the variance in a sample. ICC values less than 0.5 were indicative of
poor reliability, values between 0.5 and 0.75 indicated moderate reliability, values between 0.75 and 0.9
indicate good reliability and values above 0.9 indicated excellent reliability (21). Cronbach’s o is a measure of

consistency, in this case between the two questionnaires. Cronbach’s a >0.7 was deemed acceptable (22).

Results

The baseline demographic and clinical data for the participants are displayed in table 2 and show an even
distribution of men and women. The majority of the participants were aged 51-75 years. Almost a quarter
(22.1%) of the patients were treated for breast cancer. As planned, there was an even spread across the
treatment modalities. A total of 247 patients completed 785 QLQ-C30 and 2501 PRO-CTCAE™
questionnaires, giving a completeness of data of 79 % and 78 %, respectively. Depending on the QLQ-C30
symptom and corresponding PRO-CTCAE™, between 72 and 704 aligned comparable replies on the same
date were found. Of the 785 completed QLQ-C30 questionnaires, 72 were not accompanied by a completed

PRO-CTCAE™ on the same date and were for this reason excluded from the analysis.

The six symptoms were scored very differently in frequency with a large amount of patients never
experiencing nausea (59.8%), vomiting (88.8%), diarrhea (59.3%) or constipation (61.5%) whereas pain and

fatigue showed a more mixed picture but nonetheless appear correlated in the heat map of figure 1. Figure 1



suggests differences in correlations between the QLQ-C30 and PRO-CTCAE™ depending on the type of
question (frequency or severity). For questions on frequency there is a pattern of better correlation between
the PRO-CTCAE™ reply ‘Occasionally’ with the QLQ-C30 reply ‘A little’. The picture for questions on
severity is more mixed and the ‘Moderate’ response in PRO-CTCAE™ seems evenly correlated to the
answers ‘A little’ and ‘Quite a bit’ in the QLQ-C30. These findings are also observed in the correlation and
reliability tests in table 3 that show higher values for correlation pattern B for frequency items than the mixed
picture for the severity items in pattern A. The highest ICC of 0.901 was found for QLQ-C30 q15 (question
15, vomiting) vs. PRO-CTCAE™ frequency of vomiting with a Cronbach’s a of 0.948 in correlation pattern
B. As very few patients experienced nausea or vomiting the following questions on the severity thereof were
naturally only answered by relatively few patients resulting in 261 and 72 completed questionnaires,
respectively. As a result thereof QLQ-C30 q14 (nausea) vs. PRO-CTCAE™ severity of nausea and QLQ-C30
q15 (vomiting) vs. PRO-CTCAE™ severity of vomiting did not reach an ICC above 0.5 (0.452 and 0.405,
respectively, in correlation pattern B). The results are shown in figure 1 and table 3.The graphic heat maps in
figure 1 correspond well to the overall high ICCs and Cronbach’s a in table 3 regardless of which

correspondence pattern was applied.

More discrepancies between replies were found when applying correlation pattern A (33% disagreement)
than pattern B (27% disagreement) (seen graphically in figure 3A+B), and again consistent with the higher
values of the ICCs and Cronbach’s a for pattern B (table 3). Overall figure 3 displays a high level of

agreement between the QLQ-C30 and the PRO-CTCAE™.

Discussion

This study has demonstrated that internal consistency between QLQ-C30 and PRO-CTCAE™ with
Cronbach’s a is high on almost all the coinciding items from the two instruments when comparison is made

with equal 4-level scales.

The frequency of the symptoms in our population corresponds well to what we know about symptoms in the
population of cancer patients undergoing oncological treatment (23-25). The correlation tests in table 3 show

us that PRO-CTCAE™ items on frequency are better correlated with QLQ-C30 items than PRO-CTCAE™



items on severity. The reason for this may be explained by several factors: 1) the evident nature of the items in
the QLQ-C30 being foremost understood as questions on frequency and therefore carrying the strong
correlation, 2) frequency being a more quantitative measure easier to grade compared to severity and finally 3)
the varying response options in the PRO-CTCAE™ questionnaire potentially making the patients shift
between options because of the wording and not so much because of the rankings, which is more apparent in
the QLQ-C30 as this questionnaire has the same reply format to all questions perhaps facilitating
comprehension. Also, the psychometrics of the PRO-CTCAE™ has to the authors’ knowledge not been tested
through Rasch analysis. This may question the scale and perception of the PRO-CTCAE™ and could also

explain the findings above (26).

The findings of varying internal consistency and reliability depending on the chosen correlation pattern
(Figures 1A+B and 3A+B) may be a result of the linguistic differences between the two questionnaires but
may have disturbed the overall conclusions with its complexity. Good consistency exists between PRO-
CTCAE™ and QLQ-C30 on almost all corresponding items, regardless of which correlation pattern used, thus
enhancing the need for thorough choice between the two when planning studies. The two severity items not
reaching the acceptable values are estimated to not have done so because of the relative few patients reporting
the symptoms, an element that Intraclass Correlation Coefficient and Cronbach’s a are known to be sensitive

to (21;22).

A recent study by Dueck et al. used the EORTC QLQ-C30 to verify the validity, reliability and responsiveness
of PRO-CTCAE™ in a large cancer population. This study found consistent large correlations between
analogous items in QLQ-C30 and PRO-CTCAE™. The study also demonstrated convergent validity between
the two questionnaires meaning that the PRO-CTCAE™ single items were associated in the expected
direction of the QLQ-C30 HRQOL or subscale summary score. However, this study was designed to validate
the use of PRO-CTCAE™ and does not discuss the implications of these findings in daily clinical use in terms
of patient burden (27). Another study by Stiel et al. looked at the correlation between a number of different
quality of life questionnaires (FACIT-G, QLQ-C30, SEIQoL (28) and MIDOS (29;30)). This study

demonstrated a number of items (well-being, physical and functional domains) with high correlation thus



favouring shortened questionnaires for the benefit of the patients (31). Our study echoes the findings by

Dueck et al. and strengthens the evidence to attempt to minimize patient burden by shortening questionnaires.

However, the few comparisons of questionnaire items performed to date have not rendered an overall
agreement on how to handle multiple and burdensome questionnaire items, although one study by Chochinov
et al. (1997) interestingly replaced diagnostic questionnaires with a single item “Are you depressed?”” and

thereby correctly identified the eventual diagnostic outcome of all patients (32).

With the results of the present study in mind, one could argue to minimize the number of questions by
applying the questionnaires relevant to the aim and population while ensuring no overlapping questions are
presented to the patient. For a clinical study in which the capture of quality of life domain scores is a
paramount issue one could, with our results in mind, warrant the use of a complete EORTC QLQ-C30 with
PRO-CTCAE™ questions as a supplement. For clinical trials testing new therapeutics the use of an
abbreviated version of QLQ-C30 as a supplement to a larger sum of PRO-CTCAE™ may also be feasible to
ensure capture of symptom toxicities. Abbreviated versions of the QLQ-C30 have in certain populations been
demonstrated reliable, internal consistency and validity which therefore enables more freedom of choice when
planning which patient reported outcomes to use in clinical studies (10;33;34). The EORTC has also, with the
individual patient in mind, initiated the development of a Computer Adaptive Testing for the QLQ-C30

dimensions which, when validated, adds interesting possibilities to the choice of PROs in clinical studies (35).

The present study was conducted in a diverse cancer population therefore the correspondence between PRO-
CTCAE™ and QLQ-C30 might be dependent on the population, in the sense that different cancer and
treatments groups experience a range of symptoms at different levels of frequency, severity and interference
in daily life. Our results from a population of very mixed cancer types might therefore not apply to more

disease specific settings.

This study adds to the dawning of evidence describing correlations between the EORTC QLQ-C30 with PRO-
CTCAE™, in our case on the six coinciding items. However, our findings need a platform of agreement on

how to minimize the load on patients. For this purpose patient involvement may be the next step.



The overall conclusion is that there is a good correspondence between PRO-CTCAE™ and QLQ-C30 for the
six overlapping symptoms when applying equal level scales and that for some symptoms; use of questions

from one questionnaire can be sufficient, thus diminishing the patient burden.
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