i 1. bli Ith : .
FtpsdoLorg/10.186/512869.072.1 971y BMC Public Health

RESEARCH Open Access

EORTC QLQ-C30 general population ok

normative data for ltaly by sex, age and health
condition: an analysis of 1,036 individuals

Micha J. Pilz!, Eva-Maria Gamper?, Fabio Efficace®, Juan I. Arraras*®, Sandra Nolte®, Gregor Liegl®,
Matthias Rose®, Johannes M. Giesinger'” and on behalf of the EORTC Quality of Life Group

Abstract

Background: General population normative values for the widely used health-related quality of life (HRQol) meas-
ure, European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire — Core 30 (EORTC
QLQ-C30), are available for a range of countries. These are mostly countries in northern Europe. However, there is still a
lack of such normative values for southern Europe. Therefore, this study aims to provide sex-, age- and health condi-
tion-specific normative values for the general Italian population for the EORTC QLQ-C30.

Material and methods: This study is based on Italian EORTC QLQ-C30 general population data previously collected
in an international EORTC project comprising over 15,000 respondents across 15 countries. Recruitment and assess-
ment were carried out via online panels. Quota sampling was used for sex and age groups (18-39, 40-49, 50-59,
60-69 and > 70 years), separately for each country.

We applied weights to match the age and sex distribution in our sample with UN statistics for Italy. Along with
descriptive statistics, linear regression models were estimated to describe the associations of sex, age and health
condition with the EORTC QLQ-C30 scores.

Results: A total of 1,036 respondents from Italy were included in our analyses. The weighted mean age was

49.3 years, and 536 (51.7%) participants were female. Having at least one health condition was reported by 60.7%
of the participants. Men reported better scores than women on all EORTC QLQ-C30 scales but diarrhoea. While the
impact of age differed across scales, older age was overall associated with better HRQol as shown by the summary
score. For all scales, differences were in favour of participants who did not report any health condition, compared to
those who reported at least one.

Conclusion: The [talian normative values for the EORTC QLQ-C30 scales support the interpretation of HRQoL profiles
in Italian cancer populations. The strong impact of health conditions on EORTC QLQ-C30 scores highlights the impor-
tance of adjusting for the impact of comorbidities in cancer patients when interpreting HRQoL data.
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Background

Over recent decades, the importance of health-related

quality of life (HRQoL) has steadily increased in oncol-
ogy research and practice [1]. While there is com-
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HRQoL, the meaningful and consistent interpretation
of such data in clinical trials or in daily clinical prac-
tice remains one of the main challenges [2]. Minimal
important differences [3, 4], thresholds for clinical
importance [5], and normative values [6] are the most
important approaches that aid score interpretation.
This may be especially true for general population nor-
mative values [7], as they can help to identify health
issues and support the definition of treatment aims for
physicians [8, 9].

Among the standardised PRO measures used to con-
duct HRQoL assessments, the EORTC QLQ-C30 is the
most widely used PRO measure in oncology [10-12].
Acknowledging the variability of normative data that
results from cultural and language differences, several
sets of country-specific general population normative
values of the EORTC QLQ-C30 have been published,
mainly investigating the population of central and north-
ern European countries, such as Denmark [8], Germany
[13], Norway [14], Slovenia [15], Sweden [16] and The
Netherlands [17], leaving most southern European coun-
tries, with the exception of Croatia [18], disregarded.

Recently, a large representative online survey was con-
ducted in order to generate general population norma-
tive values for 11 European countries, as well as Canada,
Russia, Turkey and the US [6]. This study used a uniform
sampling and data collection strategy across these coun-
tries that provides important advantages for inter-coun-
try comparisons. However, although the data provided
by this publication supports interpretation of data from
multinational projects, the level of detail is not sufficient
for informative comparisons of patients against general
population data in individual countries.

While sex and age are known to have an impact on
HRQoL domains [19], and normative data for these rea-
sons are commonly reported separately for these groups,
health conditions frequently found in the general popu-
lation as well as in cancer populations and cancer survi-
vors have been shown to impact HRQoL to a much larger
degree [20—22]. Therefore, a meaningful comparison of
specific cancer populations against general population
normative data should also account for comorbid health
conditions in cancer patients [7].

Given the lack of normative data for the EORTC QLQ-
C30 in southern Europe and the need for detailed infor-
mation on the impact of age, sex and health condition on
HRQoL scores, we aimed to provide general population
normative values for the EORTC QLQ-C30 for Italy, fur-
ther stratified by sex, age group, and health condition.
This effort supports the meaningful interpretation of
PRO scores in clinical research and practice by providing
normative data for specific patient groups and, thus, also
contributes to setting realistic treatment goals.
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Methods

The EORTC QLQ-C30 questionnaire

The European Organisation for Research and Treatment
of Cancer (EORTC) Quality of Life Questionnaire Core
30 (QLQ-C30) [1] is the most widely used PRO meas-
ure in cancer research and practice [10-12]. The EORTC
QLQ-C30 consists of 30 items including five function-
ing scales (physical functioning, social functioning, role
functioning, emotional functioning and cognitive func-
tioning), nine symptom scales (fatigue, pain, nausea/
vomiting, dyspnoea, sleep disturbances, appetite loss,
diarrhoea, constipation and financial difficulties), and
a global health status / quality of life (QOL) scale. On
the 100-point metric, high scores for functioning scales
and the global health status / QOL scale indicate high
HRQoL, while high scores on the symptom scales indi-
cate a high symptom burden [1]. Recently, an EORTC
QLQ-C30 summary score was developed to complement
the individual scale scores of the questionnaires [23, 24].
The Italian version of the EORTC QLQ-C30 has been
validated for use in Italian patients [25, 26].

Data collection

For our analyses, we drew on data collected recently
within an EORTC project in 11 European countries, as
well as Canada, Russia, Turkey and the US [6]. The panel
research company GfK SE was contracted to recruit a
representative online sample of 1,000 participants from
Italy. Data were collected in March and April 2017.
Quota samples were introduced for sex and age groups
(18-39, 40-49, 50-59, 60—69 and >70 years) to obtain
at least 100 participants per subgroup. Participants were
asked to fill out an online survey containing the EORTC
QLQ-C30 and additional information on their sociode-
mographic characteristics and on current health condi-
tions diagnosed by a medical doctor. GfK SE typically
attains response rates between 75 and 90%.

Statistical analysis

Sample characteristics are given for unweighted data and
data weighted to match UN population distribution sta-
tistics[27] for the age and sex distribution of the general
population in Italy.

General population normative values are given as
means and standard deviations (SD) based on the
weighted data for groups defined by sex, by age (18-39,
40-49, 50-59, 60—69 and > 70 years), and by health con-
dition (none versus one or more). The percentages of par-
ticipants obtaining the lowest or highest possible score,
i.e. floor and ceiling effects, were calculated for each
EORTC QLQ-C30 scale.

In addition, we calculated a multivariable linear regres-
sion model to estimate the effects of sex (coding: 0 for
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female, 1 for male), age (years above 18, linear and quad-
ratic term), and health condition (coding: 0 for none; 1
for one or more health condition(s)); and of the sex-by-
age interaction on each EORTC QLQ-C30 scale. This
exercise was carried out to allow for a more precise esti-
mation of HRQoL scores than provided in the normative
tables. IBM SPSS Version 25 was used for the statistical
analysis.

Results

Participant characteristics

In the unweighted sample of 1,036 Italian residents, 518
participants (50.0%) were women and the mean age was
52.4 (SD 15.3) years.

Applying weights based on UN statistics [27] increased
the proportion of women to 51.7% and decreased the
mean age to 49.3 (SD 16.9) years. In the weighted sample,
54.4% of participants had post-compulsory (but below-
university level) education, 64.3% were married or in a
steady relationship, and 28.4% were working full-time.
Having one or more health condition(s) was reported by
60.7% of the participants. The statistical weights applied
to the data from individual participants ranged from 0.70
to 2.10 (Table 1).

Normative data for the general Italian population

In Table 2, the general population normative data for the
Italian population are presented. The overall mean scores
of the functional scales ranged from 73.5 for emotional
functioning to 88.1 for social functioning. The highest
mean score on the symptom scales was found for fatigue
(28.5 points) and the lowest for nausea/vomiting (6.5
points).

The mean global health status / QOL score ranged
from 62.7 for 50-59-year-old Italians to 66.7 for Italians
older than 70 years of age. Furthermore, on the EORTC
QLQ-C30 summary score Italians older than 70 years of
age reported the highest mean score (87.4 points) across
all age groups.

Ceiling and floor effects for the weighted sample are
presented in Table 3.

Normative data by sex and age

Table 4 shows general population mean scores for
groups defined by sex and age. For male Italians, the
lowest (worst) functioning score was found for the age
group of 18-39 years on the emotional functioning
scale (72.1 points). By contrast, the highest score in the
male sample was found for social functioning for those
older than 70 years of age (92.8 points). Similarly, Italian
women older than 70 years of age displayed the highest
score across all age groups on the functioning scales for
social functioning (90.6 points). Additionally, emotional
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functioning showed the poorest functioning scores for
Italian women aged between 40 and 49 years (64.1 points).

Fatigue and insomnia appeared to be the most promi-
nent symptoms across Italian age and sex groups. Weighted
mean scores for fatigue ranged from 17.2 for Italian
men older than 70 years of age to 35.0 for Italian women
between 40 and 49 years of age. Similarly, mean scores for
insomnia ranged from 11.3 for male Italians aged 70+ to
30.7 for female Italians in the 40—49-year-old range.

With very few exceptions, men scored better than
women, i.e., higher on the functioning scales and lower
on the symptom scales. The same pattern was found for
the EORTC QLQ-C30 summary score and the global
health status / QOL score. When looking at sex differ-
ences within age groups, the highest mean difference was
found for pain in those above 70 years of age (10.7 points
in men vs 22.6 points in women). The largest sex differ-
ence on the functioning scales was found for emotional
functioning in the age group of the 40-49-year-olds
(72.6 points in men vs 64.1 points in women). For further
details please see Table 4.

Normative data by sex and age, and health condition
Across all sex and age groups, general population norma-
tive scores were lower on all functioning scales, the global
health status / QOL scale and the summary scores for
individuals reporting one or more health conditions. For
women, the largest mean differences between participants
with and without health conditions were found for global
health status / QOL scale (mean difference 21.5 points),
pain (mean difference 21.5 points) and fatigue (mean dif-
ference 21.1 points) scales. Among men, fatigue (mean
difference 15.5 points), global health status / QOL (mean
difference 15.4 points) and role functioning (mean differ-
ence 15.2 points) showed the highest differences between
those with and without health conditions. For further details
please see Table 5.

Regression models for prediction of normative scores

To allow for the calculation of age-, sex- and health
condition-specific normative data, we provide a sup-
plementary table with regression coefficients for each of
these characteristics for the individual EORTC QLQ-C30
scales (variable coding is given above).

For illustration, please find below the calculation of a
normative social functioning score for a 45-year-old Ital-
ian woman with a health condition based on the regres-
sion model:

Social Functioning (predicted) =93.54+sex * 5.29+ (age-18)
*0.13+ (age-18) * 0.006+ (age—18) * sex * -0.17—health con-
dition * 15.36.

Social Functioning (predicted)=93.54+0 * 529+ (45-18) *
-0.134-(45-18)* * 0.006+(45—18) * 0 *—0.17—1 * 1536 =79.04.
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Table 1 Sample characteristics (N =1,036)
Unweighted data Weighted data

Sex N (%) Male 518 (50.0%) (48.3%)
Female 518 (50.0%) (51.7%)

Age M (SD) 524(15.3) 493 (16.9)
Median [IQR] 53.5[25] 50 [29]

Education N (%) Below compulsory education 0 (0.0%) (0.0%)
Compulsory school 17 (1.6%) (1.5%)
Some post-compulsory school 122 (11.8%) (10.9%)
Post-compulsory below university 565 (54.6%) (54.4%)
University degree (Bachelor) 279 (27.0%) (28.2%)
Postgraduate Degree 51 (4.9%) (4.7%)
Prefer not to answer 2

Marital status N (%) Single/not in a steady relationship 214 (20.9%) (25.5%)
Married or in a steady relationship 697 (68.1%) (64.3%)
Separated/divorced/widowed 113 (11.0%) (10.3%)
Prefer not to answer 12

Employment status N (%) Full-time employed 299 (28.9%) (28.4%)
Part-time employed 76 (7.4%) (7.5%)
Homemaker 106 (10.3%) (9.7%)
Student 48 (4.6%) (8.5%)
Unemployed 94 (9.1%) (9.7%)
Retired 272 (26.3%) (23.2%)
Self-employed 128 (12.4%) (12.0%)
Other 1(1.1%) (1.0%)
Prefer not to answer 2

Comorbidity N (%) None 373 (37.7%) (39.3%)
One or more 617 (62.3%) (60.7%)
Chronic Pain 202 (20.4%) (19.7%)
Heart Disease 60 (6.1%) (5.4%)
Cancer 9 (1.9%) (1.7%)
Depression 98 (9.9%) (10.2%)
COPD 23 (2.3%) (2.0%)
Arthritis 75 (7.6%) (7.4%)
Diabetes 90 (9.1%) (8.4%)
Asthma 50 (5.1%) (5.4%)
Anxiety disorder 128 (12.9%) (13.2%)
Obesity 93 (9.4%) (9.6%)
Drug/alcohol disorder 7 (0.7%) (0.7%)
Other 165 (16.6%) (15.5%)
Prefer not to answer 40
Missing 6

Discussion

As part of this study, we established normative data for
the EORTC QLQ-C30 for the general Italian popula-
tion, separately for groups defined by sex, age and health
condition, to facilitate interpretation of EORTC QLQ-
C30 data in clinical research and practice. A detailed
depiction of various general population subgroups was
provided, thus allowing healthcare professionals and

researchers to utilise the most accurate approxima-
tion when interpreting HRQoL results of Italian cancer
patients. Additionally, we provided regression equations,
facilitating the calculation of normative values for spe-
cific subgroups.

When scrutinising these normative values, three main
findings were observed. First, the elderly Italian popu-
lation tended to experience higher HRQoL, shown for
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Table 2 EORTC QLQ-C30 reference values for the general population of Italy

All 18-39 years 40-49 years 50-59 years 60-69 years >70

years

N =1,036 N =324 N =192 N =177 N =148 N =195

Mean sD Mean sD Mean sD Mean sD Mean sD Mean sD
Physical Functioning 85.24 17.02 85.79 1874 86.50 1652 86.89 1391 8381 1579 82.69 17.75
Social Functioning 88.05 2064 87.03 2271 8422 23.06 8851 20.10 90.14 1750 91.51 16.15
Role Functioning 86.05 2220 8563 2280 85.11 2356 8753 20.03 86.11 2199 86.31 22.01
Emotional Functioning 7345 22.74 70.23 2608 68.32 2432 7230 1948 78.67 1884 8091 17.65
Cognitive Functioning 86.96 18.63 85.92 21.09 8511 20.75 8752 1690 86.83 1749 90.09 1345
Global health status/QOL  64.87 2033  66.50 2022 63.11 2234 6273 2006 63.76 20.14 66.67 18.57
Fatigue 28.54 2386 3240 2574 32.04 2507 26.86 2135 2545 2196 2258 2132
Nausea / Vomiting 6.48 1586 10.14 2062  9.06 1723 439 1195 258 915 274 9.49
Pain 20.22 2393 2216 2453 2273 2555 18.09 2194 18.69 2385 1762 22.76
Dyspnoea 15.74 23.01 1656 2340 1861 2538 1455 20.20 1461 2227 1349 22.74
Insomnia 2291 2707 2342 2922 2848 2848 2545 2689 20.76 2522 1593 21.50
Appetite loss 847 1896 10.19 2259 1084 2019 777 1666 6.35 15.78 554 14.27
Constipation 14.19 2339 1515 2426 1764 2586 1240 2223 1246 2120 1211 21.64
Diarrhoea 9.29 1949 1243 2371 1181 2045 761 1657  6.38 1552 536 14.13
Financial Problems 9.70 2162 827 21.04 1262 2263 1025 2270 1047 2231 814 19.81
Summary Score 84.15 14.84 8247 17.39 81.39 16.18  85.05 1263 86.02 1245 8740 11.19

Table 3 Floor and ceiling effects in the EORTC QLQ-C30 scales
(weighted data)

Lowest possible  Highest possible

score score
(0 points) (100 points)
Physical Functioning 0.2% 29.0%
Role Functioning 1.3% 61.7%
Emotional Functioning 0.9% 17.8%
Cognitive Functioning 0.5% 54.6%
Social Functioning 0.6% 67.9%
Global health status / QOL 0.6% 6.2%
Fatigue 21.9% 1.5%
Nausea / Vomiting 79.1% 0.7%
Pain 43.9% 1.0%
Dyspnoea 62.4% 1.7%
Insomnia 50.1% 3.3%
Appetite loss 80.0% 1.3%
Constipation 67.5% 2.3%
Diarrhoea 77.9% 1.2%
Financial Problems 79.4% 2.2%
Summary Score 0.0% 4.2%

example by the summary score, compared to the younger
age groups. This is in line with the results of a previ-
ous study completed in Australia [28] but in contrast to
other European normative data [13, 16, 18]. Second, men
reported higher levels of functioning and lower symptom

burden than women, for all scales but one. Such sex dif-
ferences have been reported repeatedly in studies col-
lecting general population normative data [29] and in
the literature concerning cancer patients [19, 30]. While
in our data sex differences favouring men were observed
for nearly all scales, there is substantial variation across
countries, with, for example, a Danish study observing
such differences only for one-third of the EORTC QLQ-
C30 scales [8] and a recent German study reporting such
for about two-thirds of the scales [31].

However, age and sex differences were rather small
compared to those between participants with and with-
out health conditions. The large impact of health condi-
tions on EORTC QLQ-C30 scores is in line with previous
literature [8, 29] and highlights the importance of adjust-
ing normative scores for cancer populations for the pres-
ence of other health conditions (comorbidities) when
interpreting scores. In our analysis, we covered a range
of common health conditions likely to have an impact
on EORTC QLQ-C30 scores with the additional possi-
bility for patients to report any other condition that was
diagnosed by a doctor. Unlike other studies [32—34], we
did not rely on the Charlson Comorbidity Index [35],
as its selection of included conditions was made to pre-
dict survival, and as a result it covers very severe health
conditions, with mostly low prevalence rates. In con-
trast, our assessment of health conditions covered less
life-threatening diseases, with higher prevalence but a
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presumably strong impact on HRQoL, including chronic
pain, depression, anxiety disorders and obesity, among
others. Given the large impact on HRQoL observed in
our study, we encourage future assessments of health
conditions to take a wider perspective than the set of
conditions included in the Charlson Comorbidity Index,
if the interest is in patients’ HRQoL rather than survival.

In clinical practice, this general population normative
data may provide clinicians with realistic treatment goals
in cancer patients with good prognosis undergoing cura-
tive treatment, and in patients during cancer rehabilita-
tion. In cancer survivors it may allow the identification
of HRQoL domains that continue to be impaired after
successful treatment. The choice of the most appropri-
ate comparator group for an individual patient or patient
group is crucial for meaningful interpretation of scores.
For example, thyroid cancer patients experience compro-
mised HRQoL prior to [36], during [37] and after treat-
ment [38]. After treatment completion normative data
from the general population may be the most appropriate
comparator, as it can be expected that a large proportion
of patients return to pre-disease HRQoL levels. How-
ever, during treatment, reference values from patients
with the same disease and treatment, or thresholds for
clinical importance [5], may be more relevant for score
interpretation.

Furthermore, pre-treatment data, i.e. data collected
between diagnosis and start of treatment, is frequently
missing, and even if collected will not reflect pre-disease
levels since the distress of the diagnosis itself and early
disease symptoms possibly preceding diagnosis will lower
HRQoL. We argue that general population data may be
considered to reflect pre-disease levels and may serve as
a kind of baseline for interpreting trajectories of disease
and treatment burden.

Strengths of this study include the detailed compari-
sons between population subgroups and an analytical
procedure that is in accordance with previous studies
[6, 39]. One of the limitations of this study is the online
data collection from the general Italian population. This
may lead to a selection bias, as people who are computer
illiterate or do not have access to the internet are a priori
excluded from this study. This effect may be especially
relevant for the elderly and/or financially disadvantaged
population. Additionally, we were not able to provide
further analyses concerning elderly people, as>70 years
was the highest age group recorded. For the Italian pop-
ulation, with an average life expectancy of 83.4 years
— amongst the highest in the world [40] — a more differ-
entiated perspective concerning this group is desirable
in future studies. Lastly, the binary coding of existing
health conditions might be a limitation of this study.
While we simplified the coding and therefore enhanced
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the applicability of the normative scores in clinical prac-
tice and research, information on the increasing negative
impact of accumulating health conditions is lost. This
issue should be addressed in future research.

Conclusion

In conclusion, our data will facilitate the interpretation of
the EORTC QLQ-C30 in Italian cancer patients at both
the individual patient and the group level. It may also lead
to more valid conclusions when comparing Italian cancer
patients against patients from other countries. Given the
major impact of health conditions on HRQoL, comor-
bidities should be considered when evaluating EORTC
QLQ-C30 scores from cancer patients.
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