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Abstract

Background
It is good medical practice to use validated questionnaires to compare different treatment options in
oncological therapy studies. Over the course of the past few years, it has been suggested that patientreported outcome measures (PROMs) could also be of value in monitoring individual treatment schemes,
especially in the palliative care setting, where quality of life (QoL) is of primary importance. Although the
EORTC-QLQ-C30 comprises a set of personal questions, patients are not asked about the subjectively
assessed functional impairment associated with the symptom in their individual life situation.

Methods
We examined whether the results of the EORTC QLQ C-30, one of the most frequently used QoL
questionnaires, would be different if the subjective interpretation of symptoms assessed on a function
scale, such as physical functioning, are added to the scores. For each of the five functional scales of the
EORTC-QLQ C30 the patients were asked to provide a subjective weighting, e.g. "How would you currently

rate your physical functioning on a scale from 1 to 5?". A total of 95 answers from 13 patients were
evaluated in part at several time points of their therapy. All patients included in this study had various
cancers and were receiving only symptomatic but not curative radiation therapy (cerebral or bone).

Results
By adding the weighting question 86% of answers changed, with 39% of the answers being more positive
and 47 % more negative when comparing EORTC QLQ-C30 results and subjective rating.

Conclusion
The above results show that the addition of the question of functional impairment resulting from a
symptom might enable the use of standard questionnaires like the EORTC QLQ-C30 as an instrument for
individual therapy management. Further investigation into how the standard questionnaire needs to be
adapted is clearly needed und justified.

Background
The evaluation and documentation of QoL of patients using PROMS has become standard in modern
clinical research, especially in oncology [3, 4]. PROMs are self-completed questionnaires that focus on the
patients' perception of their current state of health at a single time point that includes their functional
ability, mental and emotional status as well as their QoL [2]. Due to the individual definition of QoL, it is a
complex task to develop questionnaires that deliver results that are comparable throughout different life
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situations such as social, financial, or familial [9, 14]. Several questionnaires have been developed and
evaluated over the course of the past years [3, 14, 17].
PROM questionnaires can be described as either generic, condition-specific, or disease-specific [2, 10].
Generic questionnaires on QoL factors common to all patients are broadly relevant to any
population, regardless of health or disease status and allow comparison of different population
groups.
Disease-specific PROMs might have a higher validity for the given disease (e.g. cancer sub-types)
because they focus on particular concerns in specific cancers.
Condition-specific questionnaires focus on specific groups of patients with a given disease, e.g. older
patients or patients with specific co-morbidities.
Disease- and condition-specific PROMs offer greater validity when compared to generic PROMs; often,
generic and disease-specific PROMs are used in combination to obtain a complementary dataset [10].
The original purpose behind the development of quality of life questionnaires (QLQs) was their use as
one end point in cancer clinical studies [12]. Individual interpretations by the patients did not play a major
role in the recording. Symptoms must be recorded as accurately as possible ("shortness of breath, grade

2") without subjective interpretation by the patient ("horrible symptom") in order to achieve a factual
description and enable comparison of different treatment plans. However, when two different treatments
reveal comparable response rates, or when maintaining QoL is an important goal of treatment (e.g. in
palliative oncology), the results of PROMs may help physicians decide on the therapy that is more
appropriate to their patients in their individual situation. Besides their use as one end point in clinical
therapy studies, the use of PROMs has recently been recommended for monitoring therapy- and sideeffects in individual patients [7, 8, 11]. However, successful repurposing of PROMS for such monitoring
requires input from patients about their subjective experiences during the course of cancer therapy.

Patients, Material, Methods
We compared the results of the classical interpretation of the EORTC QLQ-C30 questionnaire with that of
the questionnaire when an individual weighting of the symptom was added. As subjective weighting, the
question patients were asked was: How would you currently rate your < functional scale > on a scale from
1 to 5? (1 = very well, no disturbance and 5 = very badly, extreme disturbance). We chose the same five
functioning scales that the EORTC-QLQ-C30 uses, which are physical, emotional, cognitive, role and social
functioning.
In the QLQ-C30, multiple questions (= items) contribute towards one functioning scale. The answers to
these items are added together to determine a raw score, before using linear transformation to reach a
value between 0 and 100. "A high score for a functioning scale represents a high / healthy level of
functioning". For details on how the final scores are calculated, please refer to the EORTC scoring manual
(https://qol.eortc.org).
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To enable a comparison of the EORTC QLQ-C30 results and the results of the personalized questionnaire,
we transformed the answers between 1 and 5 given by the patients into values between 0 and 100 (each
step between 1–5 being 20%). The comparison between the QLQ-C30 values and the subjective weighting
question values were achieved by subtracting the scores for each scale. In order to visualize larger and
smaller differences, and whether the individual weighting was more positive or more negative than the
score given by the QLQ-C30, we divided the responses in groups depending on the degree of deviation
(see methods section, Table 2). The quantitative analysis for the distinctive functioning using code
numbers ranging from + 4 (much better) to -4 (much worse) are shown in Table 4.
A total of 95 answers from 13 patients with different cancers were evaluated in part at several time points
during the course of their therapy. All patients underwent symptomatic radiation therapy (cerebral or
bone) and not therapy with a curative intent (for patient characteristics see Table 1). The patients were
given the questionnaires at the University Department of Radiotherapy in Kiel or Luebeck. They were
asked to complete the original EORTC QLQ C-30 questionnaire (https://qol.eortc.org) as well as the
additional weighting question on a tablet personal computer (iPad) for documentation. After log-in and
pseudonymization of the patients’ data, the answers given were stored by KAIKU Health, Finland
(https://kaikuhealth.com). Results were then analyzed using Microsoft Excel for Mac (ver. 16.16.17). The
scientific approach and data management was approved by the ethics committee of the University of
Luebeck (AZ 18–287).
Table 1
(Patient characteristics, n = 13)
Age

Median 66 years (mean 65.08 ± 8.65)

Male/ female

9/4

Region of
radiation

Bone 9/13

Disease

Solid tumors (lung, breast, prostate) 9/13

Cerebrum 4/13

Plasmacytoma 2/13
Cerebral tumors 2/13
Stage of
disease

Symptomatic progressive disease after multiple therapies (operation, systemic
drug therapies)
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Table 2
Coding of difference between QLQ and individual
weighting
Weighting

Difference in %

code

Much better

> 75 to 100

4

Significantly better

> 50 to ≥ 75

3

Moderately better

> 25 to ≥ 50

2

Slightly better

> 0 to ≥ 25

1

Equal

0

0

Slightly worse

< 0 to ≤-25

-1

Moderately worse

<-25 to ≤-50

-2

Significantly worse

<-50 to ≤-75

-3

Much worse

<-75 to≤-100

-4

Results
Table 3
Patients’ answers to the weighting question,
differences in overall function (n = 95)
Interpretation compared to QLQ

n

%

Worse

45

47

Equal

13

14

Better

37

39

When comparing the individual weighting to the interpretation of the standard tools, there was a
difference in 86 % of the 95 answers that were compared (72/95), with 39% (37/95) of the answers being
more positive and 47 % (45/95) more negative.
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Table 4
Differences in functions as percentage of the patient population (coding method, Table 2)
Interpretation

Physical

Role

Emotional

Social

Cognitive
functioning

compared to
QLQ*

functioning

functioning

functioning

functioning

Worse

37

74

42

47

42

Equal

11

11

27

11

27

Better

53

27

42

42

42

* in % to all answers in the functioning scale (n = 95)
Table 4 shows a breakdown of results of Table 3 into single functioning scales. The proportion of
responses showing no change in relation to the standardized evaluation was low in all scales (11–27%),
and in most scales, except for physical functioning and role functioning, the distribution between a more
positive and a more negative rating was equal. Exceptions were the role functioning scale, where the
majority (74%) of patients gave a more positive answer and the physical functioning scale, where the
majority of patients (53%) gave a more negative answer.

Discussion
PROMS use validated questionnaires and are therefore standard tools in clinical studies in oncology.
They might record different symptoms such as pain, tiredness, nausea, depression, anxiety, drowsiness,
loss of appetite, diminishing of well-being, shortness of breath [1] or, other more complex aspects of QoL,
such as physical, role, emotional, social and cognitive functioning (https://qol.eortc.org) that are
evaluated by the EORTC QLQ C-30. The questionnaires that claim to capture the QoL as a whole, such as
the EORTC QLQ C-30, have been developed to compare different therapies in treatment studies and not to
depict health complaints or individual preferences for and expectations from a therapy.
There has been a change in patient characteristics over the last decade: the age of patients with newly
diagnosed cancer is constantly increasing and, as a consequence, we have more patients with comorbidities and co-medication, which increases the need of individualized therapies [13, 15, 16]. More
and more, advances in medicine have enabled such individually tailored therapies in oncology offering
patients different medications with different side effects. In this context, the individual evaluation of
complaints and expectations are warranted [5]. Life expectations, and consequently expectations from
cancer therapies, are also different between younger and older people [16, 18, 19]. While the assessment
of QoL as a whole is undoubtedly important in oncology, the individual weighting of the different aspects
of QoL should also be recorded and taken into consideration with the aim of harmonizing the therapy
goal with the patient's expectations ("shared decision making") - this applies, in particular, in palliative
oncology.
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Only one questionnaire used in clinical studies, namely the Memorial Symptom Assessment Scale
(MSAS), includes additional questions to find out whether the symptom with pronounced intensity is also
important for the patient. The MSAS evaluates the overall prevalence, intensity, and frequency of about
33 different symptoms and, in addition, the distress associated with a particular symptom. The original
questionnaire was developed in 1994 and a short version was released in 2020 [18, 19]. Although the
MSAS is quite suitable for evaluating therapy- or disease-related symptoms, it does not cover all aspects
of QoL as the EORTC QLQ C-30 does. However, such assessments as carried out by MSAS are necessary
for shared decision making in which the life situation and expectations regarding QoL of the individual
patient are taken into account.
In view of the fact that cancer patients included in our study were in a palliative radiation therapy scheme
with the aim of improved QoL (Table 1), we wanted to find out if the scores estimated by the original
EORTC QLQ C-30 questionnaire would be different if the distress scale (“How would you currently rate
your < functional scale > on a scale from 1 to 5”) were added to it. We found that the differences were
striking, as has been shown in the results section. There were differences in 86 % (72/95) of the answers,
39% (37/95) of the answers being more positive and 47 % (45/95) were more negative when subjective
weighting was added to items of the EORTC QoL questionnaire (Table 3, Fig. 1). Interestingly, the
discrepancies differed considerably between the various functioning scales (Table 4). Whereas the
proportion of responses showing no change to the standardized evaluation was low in all scales (11–
27%), in most scales, except for physical functioning and role functioning, there was an equal distribution
between a more positive and negative rating. The exceptions were the role functioning scale, where the
majority (74%) of patients gave a more positive answer and the physical functioning scale, where the
majority of patients (53%) gave a more negative answer (Table 4).
We have no doubt that the EORTC QLQ C-30 is a powerful instrument to evaluate the individual life quality
at a given time point. This has been shown in numerous studies since its development in 1987 [6].
Nevertheless, whenever improving or maintaining QoL is the primary goal in cancer treatment, the
addition of individual interpretation of the different scales evaluated by the questionnaire is necessary,
because QoL is a heterogeneous and highly individual construct. The results of our study show that there
is a remarkable difference between the classical neutral and impersonal interpretation of the questions
and the balanced interpretation that includes the weighting of symptoms by the patients themselves.
Interestingly, some of the weighting was more positive, and some more negative as shown in the results.
Addition of a weighting question such as “how do you experience your current situation regarding < the

function > on a scale from 1 to 5” to the established and reliable EORTC QLQ C-30 questionnaire would,
we believe, enable a more individualized cancer therapy in the context of shared decision making in
oncology.
We found that the differences were especially high in the interpretation of "role functioning" and, to a less
extent, of "emotional functioning". This might be due to the limitations of the study, these being the
heterogeneous study group and the higher age of the patients, but the results are nevertheless
noteworthy. Other dimensions such as "physical functioning" and "cognitive functioning" are easier to
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objectify and not so much subject to individual interpretation, which might be one possible explanation
for smaller differences in these areas. Also, the limited number of possible answers (1 to 5) for each item
in the weighting questions might have influenced the degree of deviation between the answers.
We and others think that one of the advantages of using weighting tools such as the question "does it
bother you" should be used to improve therapy monitoring and to prevent therapy-associated problems.
This is especially true when the responses are directly reported back to the treating doctor. Our small and
limited study might serve as an inspiration to investigate the question in a larger patient group.
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Figures

Figure 1
Patients’ answers to the weighting question, differences in overall function (n=95)
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