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Abstract

The European Organisation for Research and Treatment of Cancer (EORTC) QLQ-C30 is one of the
most widely used quality of life instruments for cancer patients. The aim of this study was to assess
whether there were linguistic differences in the way an international sample answered the EORTC QLQ-
C30 questionnaire. Thirteen translations of the EORTC QLQ-C30, representing 22 countries, were
investigated using a database of 27,891 respondents, incorporating 103 separate studies. Differential item
functioning (DIF) analyses were conducted using logistic regression to identify items which, after con-
trolling for subscale, were answered differently by language of administration. Both uniform and non-
uniform DIF were assessed. Although most languages showed similar results to English, at least one
instance of statistically significant DIF was identified for each translation, and a few of these differences
were large. In some cases, the patterns were supported by the results of qualitative interviews with
bilingual people. Although, overall, there appeared to be good linguistic equivalence for most of the
EORTC QLQ-C30 items, several scales showed strongly discrepant results for some translations. Some of
these effects are large enough to impact on the results of clinical trials. Based on our experience in this
study, we suggest that validation of translations of health-related quality of life instruments should
include exploration of DIF.
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Introduction

The European Organisation for Research and
Treatment of Cancer (EORTC) QLQ-C30 [1–3] is
one of themost widely used instruments designed to
assess the quality of life of cancer patients [4]. It is

now available in 59 languages and has been regis-
tered for use in over 4000 studies around the world.

The core QLQ-C30 questionnaire includes 30
items comprising five functional scales (physical
(PF), role (RF), emotional (EF), cognitive (CF)
and social (SF) functioning), three symptom scales
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(fatigue (FA), nausea/vomiting (NV) and pain
(PA)), six single-item symptom items and one scale
measuring global health status/quality of life (QL).
These scales comprise between two and five items
each. Since its general release in 1993, there have
been four versions of the EORTC QLQ-C30 and
new versions of three scales (QL2, PF2 and RF2)
have been created [5]. In the current version of the
questionnaire all items have four response cate-
gories (not at all, a little, quite a bit and very
much), except for the two items of the QL2 scale
which use a seven-point scale.

In contrast to instruments that are initially
developed in one country or language only, the
EORTC Quality of Life Group has from the
outset employed a parallel approach and indi-
viduals from many different countries have been
involved in all stages of the development of the
EORTC QLQ-C30 questionnaire [6]. Although
the EORTC QLQ-C30 has been used in
numerous international studies it is not certain
to what extent translation and cultural differ-
ences influence response. Each translation of the
questionnaire is produced using a rigorous pro-
cess of forward and back translations followed
by extensive pilot testing [7], but even the best
possible translation may not be exactly equiva-
lent to the original English version. In addition,
even if the translation is perfect, cultural differ-
ences between countries could result in markedly
different response patterns, even after controlling
for quality of life status. Such effects have the
potential to influence the results of international
studies such as multicentre clinical trials, where
trial data from several countries are frequently
pooled together.

Differential item functioning (DIF) analyses
originated in educational testing settings where
they are commonly used to determine whether
individual test items are unfair to particular
groups (e.g. females or ethnic minorities) even
after allowing for overall test ability [8]. Many
different approaches for the conduct of DIF
analyses are available including contingency table,
logistic regression and item response theory tech-
niques [9–12]. DIF methodology is now starting to
be used in other fields, including for testing com-
parability of translations [13–17], although DIF
analyses of quality of life instruments are still
relatively uncommon.

An earlier report by the EORTC Quality of Life
Group found statistically significant DIF for some
translations of the EF scale of the EORTC QLQ-
C30 [18]. The following paper aims to use DIF
analyses to identify differences in international
response to all multi-item scales.

Methods

Datasets

One hundred and three datasets were received
from a wide variety of sources. Anonymised data
from 52 international clinical trials and other
studies using the EORTC QLQ-C30 were
received from the EORTC Data Center with
permission from the chairs of the relevant
EORTC clinical groups and with the approval of
the EORTC Board. A further 51 datasets were
received from individuals and organisations from
around the world. Although most datasets were
studies of cancer patients, four of the largest
(from Norway, Denmark, Germany and Austria)
were surveys of the general population. The
following information was extracted for all
respondents in each study when available:
country, translation used, primary disease site,
cancer stage, age, gender, ethnic group and
performance status. Only baseline (pre-treat-
ment) data were included, but data were also
used if treatment status was not known. In the
majority of cases, the translation of the EORTC
QLQ-C30 had to be inferred from the geo-
graphical location of the hospital involved. Data
from all four versions of the EORTC QLQ-C30
were included when possible, although only
results for the current versions of the subscales
are reported.

The analyses in this paper are restricted to data
for 27,891 respondents representing the 13 trans-
lations with available baseline data for at least 200
people. The original English version was used in
the United Kingdom, the United States, Canada,
Australia, Singapore, Myanmar, New Zealand
and Ireland; the Italian translation in Italy and
Switzerland; the French translation in France,
Belgium, Canada and Switzerland; the Dutch
translation in the Netherlands and Belgium; and
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the German translation in Germany, Austria and
Switzerland. The French Canadian translation
differs from the standard French version for some
items; data from this version were therefore only
used for the QL2, EF, FA, NV and PA scales. Two
different Chinese translations are represented, one
used in Singapore and one in Taiwan. A further six
translations of the EORTC QLQ-C30 were rep-
resented by a single country (Table 1).

Analyses

DIF analyses were conducted for the nine multi-
item subscales of the EORTC QLQ-C30 using
Stata version 9.0. For consistency of interpreta-
tion the coding of items 29 and 30, the only
positively phrased questions in the EORTC
QLQ-C30, was reversed so that higher scores
represented worse quality of life for these items
also. For every item within each subscale a

single ordinal logistic regression model predicting
the item response (using the proportional odds
model [19]) was used to derive a common odds
ratios for each translation. Variables representing
each translation were entered into the model
simultaneously with English used as the reference
category. The overall scale score was included in
the model as the ‘‘matching’’ variable and analyses
were also adjusted for age, gender, cancer site and
stage of disease (using the four categories: no
cancer, Stage I–III, Stage IV/recurrent/metastatic
and not known). It was not possible to adjust
analyses for performance status or ethnic group as
this information was often unavailable. Cancer site
was classified using 18 categories and respondents
with unknown site were included in an ‘‘other site/
not known’’ category. Respondents with missing
age or gender were excluded from the analyses.
Binary logistic regression (using ‘‘not at all’’ versus
the other three categories) was used instead of
ordinal regression for the PF2 scale because for
some items relatively few respondents chose the
‘‘quite a bit’’ and ‘‘very much’’ categories. Danish
was excluded from the QL2, PF2 and RF2 analyses
because most of the available data for this trans-
lation used the earlier versions of these scales.

For selected items graphs show log odds ratios
for each translation derived from the logistic
regression analyses with their 95% confidence
intervals. Log odds ratios greater than zero mean
that respondents using that translation were more
likely to assign a higher score (indicating worse
health outcome) to that item compared with
English and relative to other items in the same
scale. Log odds ratios less than zero imply that
respondents using that language were less likely to
score highly on this item.

The above analyses are only designed to detect
uniform DIF; non-uniform DIF occurs when the
direction and magnitude of DIF effects vary
according to the level of the overall scale score. In
this study the presence of non-uniform DIF was
assessed by adding interaction terms defined as the
product of each language variable and the overall
scale score into each logistic regression model.

Interpretation

Because of the large number of statistical tests
conducted, a stricter cut-off for statistical

Table 1. Amount of available data by country

Translation Country Number of

respondents

Chinese (Singapore) Singapore 258

Chinese (Taiwan) Taiwan 208

Danish Denmark 795

Dutch Netherlands 3253

Belgium 559

French France 1426

Belgium 117

Canada 111

Switzerland 71

German Germany 7056

Austria 1450

Switzerland 200

Italian Italy 656

Switzerland 19

Norwegian Norway 4440

Polish Poland 373

Spanish Spain 917

Swedish Sweden 994

Turkish Turkey 242

English United Kingdom 2018

United States 1326

Canada 537

Australia 401

Singapore 262

Myanmar 103

New Zealand 72

Ireland 27

Total 27,891
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significance was used to confirm the presence of
both uniform and non-uniform DIF (p<0.001).
When interpreting the results, however, it is not
sufficient to consider whether the results are sta-
tistically significant; it should also be determined
whether the magnitude of any DIF effect is of
practical importance. Various systems exist for
assessing the size of uniform DIF effects [13, 20,
21]; we have used the convention that in order for a
result to be considered statistically significant the
absolute value of the log odds ratio should be
greater than 0.64 as well as having a p-value less
than 0.001 [13, 18]. Vertical lines have therefore
been marked on the graphs at 0.64 and )0.64. The
use of this cut-point, however, is somewhat arbi-
trary and results are dependent on which language
is used as the reference category. In some situa-
tions, it may be the reference category, English,
that is inconsistent with other translations. To
assess the magnitude of non-uniform DIF the
difference in pseudo-R2 between two separate
models was considered for each combination of
item and translation: one including just the overall
scale score and translation and one also including
the interaction between these two variables. Non-
uniform DIF effects were only considered signifi-
cant if (a) the p-value was less than 0.001, and (b)
the difference in R2 was at least 0.035 [22].

Because each subscale contains no more than
five items it is important to realise that some DIF
effects may be due to ‘‘pseudo-DIF’’, e.g. if there
was a translation problem for only one item of a
two-item scale the results will typically show DIF
for both items in opposite directions and it will not
be possible to tell which item (or items) is causing
the DIF. Therefore, DIF results should not be
considered in isolation and the results for all the
items that make up a scale should be interpreted
together.

In addition, it is not possible to tell what is the
cause of a significant DIF effect from the statistical
results alone. To help explore whether DIF effects
were caused by translation issues we conducted a
number of structured interviews with bilingual
people. For each item of the questionnaire, inter-
viewees were asked to state whether a hypothetical
group of bilingual people would tend to obtain
higher or lower scores when using the translated
version compared with the English version. The
equivalence of the translation of each item was

assessed using a seven-point Likert scale and
qualitative comments were also recorded. As the
number of interviewees per language was small,
this was regarded as an exploratory exercise only.

Results

Table 1 shows the amount of available data by
country for each translation of the questionnaire.
Table 2 gives details of the gender, cancer site,
stage of disease and age distribution of this
sample.

Interviews with bilingual people

Structured interviews were conducted with 40
bilingual people. Between one and six (median of
four) people were interviewed for each translation

Table 2. Characteristics of included respondents (n = 27,891)

Age

Mean: 57.0 (SD 14.7) Not known: 703 (2.5%)

Gender

Male 15,616 (58.7%)

Female 11,009 (41.3%)

Not known 1266

Stage

No cancer 8170 (31.9%)

I–III 9326 (36.4%)

IV/metastatic/recurrent 8128 (31.7%)

Not known 2267

Cancer site

No cancer 7804 (28.6%)

Prostate 3232 (11.8%)

Lung 2974 (10.9%)

Head and neck 2123 (7.8%)

Breast 2092 (7.7%)

Oesophagus/stomach 1744 (6.4%)

Colorectal 1667 (6.1%)

Malignant melanoma 1058 (3.9%)

Gynaecological 1036 (3.8%)

Myeloma 938 (3.4%)

Liver/bile/pancreas 596 (2.2%)

Other cancer 573 (2.1%)

Malignant lymphoma 394 (1.4%)

Testicular 349 (1.3%)

Brain 259 (0.9%)

Genito-urinary 227 (0.8%)

Leukaemia 204 (0.7%)

Sarcoma 54 (0.2%)

Not known 567
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considered in this report. The majority of inter-
viewees were staff or students at the University of
Aberdeen, UK.

Results of the DIF analyses

DIF results for each subscale of the EORTC QLQ-
C30 are presented separately. In general only
translations meeting both significance criteria for
uniformDIF (p-value less than 0.001 and a log odds
ratio coefficient with absolute value greater than
0.64) will be commented on in the text. A summary
of the DIF results is provided in Table 3. Possible
interpretation of the results derived from the inter-
views is discussed in the text but only if the same

comment was made by at least two interviewees.
Turkish translations could not be flagged in thisway
because only one interview was available.

Global Health Status/Quality of Life (revised
version) (QL2) (two items)

For most languages the log odds ratios were
similar, suggesting that there were few interna-
tional differences in how these two questions
were answered. Although Italian speakers tended
to have relatively worse overall health and better
quality of life compared with English speakers,
no translations met the criteria for significant
DIF (Figure 1).

Table 3. Summary of uniform and non-uniform DIF results for each item by translation

Scale Item ZH(Sin) ZH(Tai) DA NL FR DE IT NO PL ES SV TR

QL2 Q29 nc

Q30 nc

PF2 Q1 nc )
Q2 nc )
Q3 nc + + +

Q4 + nc ) + + + ) + +

Q5 nc +

RF2 Q6 nc +

Q7 nc )

EF Q21 ) )
Q22 ) ) + ) )
Q23 ) )
Q24 + + + + +

CF Q20 + +

Q25 ) )

SF Q26 + +

Q27 ) ) )

FA Q10 )
Q12 + + +

Q18 ) ) )

NV Q14 ) )
Q15 +

PA Q9 ) ) )
Q19 + + +

Translations: Singapore Chinese (ZH(Sin)), Taiwan Chinese (ZH(Tai)), Danish (DA), Dutch (NL), French (FR), German (DE), Italian

(IT), Norwegian (NO), Polish (PL), Spanish (ES), Swedish (SV), Turkish (TR).

‘‘+’’ indicates that speakers of that language were more likely to report symptoms for that item compared with English and with other

items in the same scale (p<0.001 and |log odds ratio|> 0.64). ‘‘)’’ indicates that speakers of that language were less likely to score

highly on that item. ‘‘nc’’ indicates that DIF analyses were not conducted because of insufficient sample size.

Shaded cells indicate items with statistically significant (p<0.001) non-uniform DIF. None of these items also met the magnitude

criterion (R2 change of at least 0.035).
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Physical Functioning (revised version) (PF2)
(five items)

For this scale there were a number of instances of
translations with statistically significant DIF
which also met the criterion of having absolute log
odds ratios above 0.64 (Figure 2). Swedish
respondents were less likely to score highly on Q1
(Do you have any trouble doing strenuous activi-
ties?) compared with English speakers, whereas
Polish speakers tended to have relatively fewer
problems with taking a long walk (Q2). Dutch,
Norwegian and Turkish speakers reported rela-
tively more difficulties compared with English
speakers for the question about taking a short
walk (Q3). Q4 (Do you need to stay in bed or a
chair during the day?) showed the most variation
of all the questions in this scale. Dutch and
Spanish speaking respondents were less likely to
score highly; those using the Taiwan Chinese,
Italian, Norwegian, Polish, Swedish and Turkish
translations were relatively more likely to report
needing to stay in bed or a chair. Finally, Turkish
speakers were relatively more likely to report
needing help with eating, dressing, washing or
using the toilet (Q5).

All three Swedish interviewees thought that
Swedes would report higher scores for Q4
because the Swedish translation of this item was

less likely to imply having to sit or lie down due
to ill health.

Role Functioning (revised version) (RF2)
(two items)

There was some evidence that respondents using
German or Polish tended to have relatively more
limitations with work (Q6) and fewer limitations
with hobbies (Q7) than English speakers (data not
shown).

Emotional Functioning (EF) (four items)

A number of instances of significant DIF were ob-
served compared with English (Figure 3). Respon-
dents using the Polish or Singapore Chinese
translations tended to score lower on Q21 (Did you
feel tense?). Respondents using the Norwegian,
Turkish or either of the Chinese translations tended
to score lower on Q22 (Did you worry?) and those
using German tended to report worrying more
often. Those usingDutch or Spanish tended to score
lower on Q23 (Did you feel irritable?). Finally,
respondents using the Norwegian, Swedish, Polish
or either of the Chinese versions tended to score
relatively higher on Q24 (Did you feel depressed?).

Three possible linguistic interpretations of the
DIF results were identified from the interviews

English
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Swedish

Spanish

Polish

Norwegian

Italian

German

French

Dutch

Chinese(Taiwan)

Chinese(Singapore)

La
ng

ua
ge

–2 –1 0 1 2

Q29 (overall health)

English

Turkish

Swedish

Spanish

Polish

Norwegian

Italian

German

French

Dutch

Chinese(Taiwan)

Chinese(Singapore)

La
ng

ua
ge

– 2 – 1 0 1 2

Q30 (quality of life)

Log odds ratio Log odds ratio

Figure 1. Global Health Status/Quality of Life (version 2) (QL2).
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with bilingual people, two of which have been
previously identified [18]. Two out of the three
Norwegian interviewees mentioned that the Nor-
wegian translation of Q22 may be a stronger
statement than English and may have a meaning
closer to ‘‘anxious’’ than ‘‘worry’’. All three
Swedish interviewees reported that the word for
‘‘depressed’’ in the Swedish translation of Q24 was
weaker than English and could mean just ‘‘feeling

down’’. Similarly, two out of four Polish intervie-
wees judged the Polish translation of Q24 to be a
weaker statement than English.

Cognitive Functioning (CF) (two items)

Respondents using the Dutch and Swedish trans-
lations tended to report relatively more difficulties
with concentrating (Q20) than with remembering
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Figure 2. Physical Functioning (version 2) (PF2). (Continued on p. 1110.)
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things (Q25) compared with English speakers
(data not shown).

Social Functioning (SF) (two items)

Respondents using the Danish, German and
Spanish translations tended to score relatively
higher on the question about family life (Q26) and
lower on the question about social activities (Q27)
(Figure 4).

Fatigue (FA) (three items)

Spanish-speaking respondents tended to score
relatively lower on Q10 (Did you need to rest?)
compared with English speakers (Figure 5). Those
using the Italian, Spanish and Turkish translations
were relatively more likely to report feeling weak
(Q12). Those using the Norwegian, Turkish and
Taiwan Chinese versions tended to score lower on
Q18 (Were you tired?).

Two bilingual interviewees thought that the
lower scores for Spanish speakers on Q10 may be
due to the translation used: it means literally ‘‘Did
you stop to rest?’’.

Nausea/vomiting (NV) (two items)

There was evidence that respondents using the
Italian and Singapore Chinese translations were
less likely to score highly on Q14 (Have you felt
nauseated?) compared with English and relative to
Q15 (Have you vomited?) (data not shown).

Pain (PA) (two items)

For this scale the reference language (English) was
the most extreme with relatively lower scores on
Q19 (Did pain interfere with your daily activities?)
compared with Q9 (Have you had pain?). There
was some evidence that, compared with English
speakers, those using the French, German, Nor-
wegian and Taiwan Chinese translations tended to
score relatively lower on Q9 and higher on Q19
(data not shown).

Non-uniform DIF

Twenty-five instances of statistically significant
non-uniform DIF (using p<0.001) were observed,
nine of which involved the German translation
(Table 3). None of the 25 instances of non-uniform
DIF, however, met the magnitude criterion since
all had an R2 difference of less than 0.035.

Discussion

The results show that although the results for most
countries tended to be similar there was some
evidence for DIF in at least one scale for each of
the translations examined.

A variety of different methods have been used to
detect DIF in the literature. We chose to use
logistic regression modelling due to its flexibility
and because this method has been shown to per-
form similarly to other methods for the detection
of uniform and non-uniform DIF [18, 23–25]. A
single model could be used for each item and
analyses could be adjusted for a number of other
possible confounding variables.

There is still considerable debate about how to
interpret the results of DIF analyses. There is a
strong consensus that items should only be flagged
as having DIF if they meet magnitude as well as
statistical significance criteria, but different criteria
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Figure 2. Continued.

1110



may result in very different numbers of items being
identified [26]. Given the large number of
hypothesis tests involved in our study we chose to
use a very conservative significance level of 0.001
and to comment only on translations attaining this
level and meeting a magnitude criterion of having
absolute log odds ratios greater than 0.64. A

similar double significance criterion was applied
for non-uniform DIF. Although there were no
instances of non-uniform DIF meeting the mag-
nitude criterion, the cut-offs are currently still a
matter of debate; as well as the 0.035 value used in
this paper, an R2 difference cut-off of 0.13 has also
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Figure 3. Emotional Functioning (EF).
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been proposed [20] but in our study no items
would have met either of these criteria.

If significant uniform DIF is present for an item
then the interpretation of this result is not
straightforward. It could be due to a number of
reasons including influence of confounding fac-
tors, pseudo-DIF caused by another item in that
scale, translation inequivalence (either for the
wording of the item or for the response category
labels) or it could be because of genuine cultural
differences in response. In addition, the studies
that contributed to the analyses were diverse and
although we adjusted analyses for age, gender,
cancer site and stage of disease the DIF results
may reflect other characteristics of those included.
Data for some of the languages in this report came
from a relatively small number of studies and it is
possible that some of our results may partly reflect
shared characteristics of these patients.

An important additional difference between our
study and other DIF studies is that the scales are
short and contain between two and five items each.
Therefore pseudo-DIF is much more of a problem
than for the longer scales more common in other
applications such as educational testing. The use of
item response theory scoring in logistic regression
DIF analyses has been suggested to avoid this issue

[12] but we chose to use unweighted scale scoring as
this is the standard method used for scoring the
EORTC QLQ-C30 [27].

Others have tried to identify reasons for trans-
lation DIF using a combination of statistical and
judgmental methods [28–31] but the use of sub-
stantive analyses to try to identify the underlying
causes of statistically identified DIF items has
often been unsuccessful [32]. Our exploratory
interviews with bilingual people were occasionally
useful and suggested some possible translation
reasons for the DIF results. Often, however, there
was no clear interpretation and sometimes the
interviews did not yield results consistent with the
DIF analyses.

It can be difficult to quantify how much of a
problem the issue of DIF is for users of the QLQ-
C30 as translating the log odds ratio into a clini-
cally meaningful scale can only be done in the
context of a specific scenario. As an example, we
applied our results to a real Norwegian study [33]
and calculated the effect on the FA scale score of
using the English translation instead of Norwegian,
assuming true DIF existed for Q18 only and not for
the other two items of this scale. Our findings
suggested that this would result in FA scale scores
that were around six points higher, which
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Figure 4. Social Functioning (SF).
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corresponds to a small but clinically important
difference [5]. Although DIF has the potential to
bias international comparative studies using the
EORTC QLQ-C30, it may be less of a problem in
clinical trials, however, as randomised groups are
usually stratified by country or centre and biases
ought to occur in each group equally.

The issue of DIF may affect all translated
instruments but its true extent often remains
unidentified. We have successfully conducted
extensive DIF analyses using a unique large inter-
national database and for the first time we have
provided a reasonable picture of the location,
direction and number of DIF problems between
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Figure 5. Fatigue (FA).
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translations of the EORTC QLQ-C30. In general
the translations were very good, as might be
expected because of the rigour of the translation
process, but many instances of DIF were still
identified. A small number of these effects were
large and were substantiated by qualitative inter-
views. As this might impact on trials and other
studies, we plan to review these translations. We
also recommend that other groups apply similar
methods to evaluate the translations of their
quality of life instruments.
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