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Abstract

Purpose Fatigue is a frequent symptom in patients suffering from chronic diseases, especially cancer patients. A new fatigue
questionnaire was recently developed to better assess this condition, the EORTC QLQ-FA12. The aims of this study were
to test the psychometric properties of this fatigue questionnaire and to provide normative values.

Methods A total of 2411 individuals (53.5% women), representatively selected from the German general population,
responded to the EORTC QLQ-FA12 questionnaire.

Results Women reported more fatigue than men on all three scales of the EORTC QLQ-FA12 with the following effect sizes:
d=0.29 (physical fatigue), d=0.22 (emotional fatigue), and d=0.11 (cognitive fatigue). There were no linear age trends.
Confirmatory factorial analysis confirmed the latent structure of the questionnaire. The correlations among the latent scales
were between 0.71 and 0.84. The internal consistency coefficients were alpha=0.92 (physical fatigue), 0.86 (emotional
fatigue), 0.79 (cognitive fatigue), and 0.94 (sum score).

Conclusions The study proved the psychometric quality of the EORTC QLQ-FA12 in the general population. Gender differ-
ences should be accounted for when comparing groups of patients. The normative scores can be used to qualify the assess-
ment of the degree of patients’ fatigue.
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Introduction

Fatigue is a frequent symptom in patients suffering from
cancer [1-5]. Cancer survivors often experience excessive
fatigue even years after the initial development of the dis-
ease [6, 7]. Beyond cancer, fatigue is also common in other
chronic diseases such as cardiovascular diseases [8], COPD
[9], rheumatoid arthritis [10], fibromyalgia [11], Parkinson’s
disease [12], multiple sclerosis [13], and irritable bowel dis-
ease [14].
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Multiple questionnaires have been developed to assess
fatigue [15]. While some of these questionnaires were devel-
oped on the basis of a one-dimensional concept of fatigue,
other questionnaires consider several domains of fatigue
(e.g., physical fatigue and mental fatigue) separately [16].
A review paper [17] compares the psychometric properties
of 40 fatigue questionnaires. One of the most often used
instruments for measuring fatigue is the three-item fatigue
scale of the quality of life questionnaire EORTC QLQ-
C30 [18]. Recently, a new fatigue module (EORTC QLQ-
FA12, abbreviated here as EORTC-FA12) was developed
by the EORTC quality of life group, specifically designed
for assessing three dimensions of cancer-related fatigue:
physical, emotional, and cognitive fatigue [19]. These three
dimensions were derived from qualitative studies which
found that patients reported physical, affective, and cogni-
tive symptoms of fatigue (e.g., [20]). The EORTC-FA12
test authors did not recommend a sum score for aggregat-
ing across several aspects of fatigue. However, even if the
focus of a questionnaire is on the specific sub-dimensions, an
aggregated sum score can still provide reliable information
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for assessing patients more generally. Therefore, one aim
of the present study was to test the psychometric proper-
ties of such a sum score. Until now, normative values for
the questionnaire EORTC-FA12 have not been available.
Such normative scores are helpful in evaluating the degree
of fatigue in groups of patients and in determining age and
gender differences.

The aims of this study were (a) to test age and gender
differences in fatigue, (b) to test the psychometric properties
of the questionnaire by conducting confirmatory factorial
analyses, item analyses, and examining associations with
depression and anxiety, (c) to evaluate the justification for
calculating a summarizing score, and (d) to derive norma-
tive values, based on a representative sample of the general
population.

Methods
Study sample

Between September and November 2016, a representative
sample of the German general population was examined
with the assistance of a demographic consulting company
(USUMA, Germany). The entire country was separated into
258 sample areas. Once a sample area was selected, streets,
houses, households, and household members were chosen
randomly. A first attempt to contact study candidates was
made at 4902 addresses, of which 4838 were valid. The
subjects were visited by a study assistant. Insufficient com-
mand of the German language was an exclusion criterion.
A total of 2510 people between 14 and 93 years old agreed
to participate and completed several self-rating question-
naires (participation rate: 51.9% of valid addresses). The
reasons for non-participation (48.1%) were: general informa-
tion request was refused (15.3%), the interview was refused
by the target person (14.7%), there was no one at home for
four times in a row (17.2%), and other reasons, e.g., illness,
vacation (3.2%). All adult participants provided their writ-
ten informed consent to participate in this study and the
data to be published. Also, written informed consent from
the next of kin, caretakers, or guardians on behalf of the
minors/children enrolled in the study was obtained. Sub-
jects younger than 18 years (n=_86) and subjects with more
than one missing item for at least one of the three scales of
the EORTC-FA12 (n=13) were excluded from the analysis
(n=99). Thus, the final sample consisted of 2411 subjects.
The study was approved by the Ethics Committee of the
University of Leipzig.

@ Springer

Instruments

The EORTC-FA12 [19] consists of 12 items with four
response categories (1-4) for each item. In accordance
with the scales of the core questionnaire EORTC QLQ-
C30, the EORTC-FA12 scores are transformed to the range
0-100. Higher numbers indicate higher degrees of fatigue.
A preliminary version of the EORTC-FA12, the EORTC-
FA13, has been described in a previous paper [21], and
some studies have already used this preliminary form
[22-25]. The EORTC-FA12 comprises three subscales:
physical fatigue (five items), emotional fatigue (three
items), and cognitive fatigue (two items). The remaining
two items serve as indicators of the impact of fatigue but
they do not belong to a subscale. In the paper introduc-
ing the EORTC-FA12, the reliability of the EORTC-FA12
was tested using confirmatory factorial analysis (CFA).
The CFA confirmed the three-factorial structure (physical,
emotional, and cognitive fatigue). When, as was done by
the test authors [19], the two additional fatigue items are
included in the SEM model, it implies that there is com-
mon variance among the three fatigue subscales. In our
study, we also test the psychometric properties of a sum
score, defined as the mean of the 12 items, as was done
in a previous study with breast and gynecological cancer
patients [26].

The Patient Health Questionnaire-4 (PHQ-4) was
included to test the associations between fatigue, anxi-
ety, and depression. The questionnaire is composed of two
ultra-short subscales, the Generalized Anxiety Disorder
questionnaire (GAD-2) and the ultra-short depression
questionnaire PHQ-2 [27]. The subscales can be analyzed
separately or combined, aggregating across the four items.

Statistical analyses

The effects of age (three categories according to Table 1)
and gender (two categories) on the fatigue scales were
tested with two-factorial ANOVAs. Reliability was cal-
culated with Cronbach’s alpha for the three subscales and
the sum score as well. Part—whole corrected correlations
between item and scale were calculated for all items.
Effect sizes d were calculated to indicate the mean score
difference between groups, related to the pooled standard
deviations. Confirmatory factorial analyses (CFAs) were
performed to test the model that was presented in the intro-
ductory paper [19]. We used the criteria Comparative Fit
Index (CFI), Tucker-Lewis-Index (TLI), Normed Fit Index
(NFI), root mean square error of approximation (RMSEA),
and standardized root mean square residual (SRMR). CFI,
TLI, and NFI scores higher than 0.95 and RMSEA and
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Table 1 Sociodemographic
characteristics of the sample

Males (N=1121) Females (N=1290) Total (N=2411)

N % N % N %

Age mean (SD) 49.1 (17.6) 49.9 (17.4) 49.5 (17.5)
Age category (years)

18-39 369 329 412 319 781 324

40-59 419 374 469 36.4 888 36.8

> 60 333 29.7 409 31.7 742 30.8
Marital status

Married, living together 523 46.7 566 44.0 1089 45.3

Married, living apart 25 22 28 22 53 22

Unmarried 379 338 317 247 696 29.0

Divorced 147 13.1 198 15.4 345 144

Widowed 44 39 176 13.7 220 9.2
Education (years)

<9 379 33.8 423 329 802 333

10-11 468 41.7 593 46.1 1061 44.0

>12 272 24.3 270 21.0 542 22.5
Employment

Working 697 62.7 650 50.7 1347 56.3

Unemployed/working < 15 h/week 72 6.5 117 9.1 189 7.9

House wife/husband 5 0.4 98 7.7 103 43

Retired 269 242 365 28.5 634 26.5

Education/training 69 6.2 51 4.0 120 5.0

SRMR scores lower than 0.05 indicate a good model fit,
and RMSEA scores of less than 0.08 indicate an accept-
able fit [28]. Associations between fatigue and psychologi-
cal scales were calculated using Spearman’s correlations.

Results
Sample characteristics

Sociodemographic characteristics of the final sample
(n=2411) are given in Table 1.

The mean age was 49.5 years, and females were slightly
overrepresented (53.5%).

EORTC-FA12 mean scores

Figure 1 presents mean scores divided by gender and age
groups. Females reported significantly more fatigue than
males in all scales: the effect sizes were d=0.29 (physical
fatigue), d=0.22 (emotional fatigue), d=0.11 (cognitive
fatigue), and d=0.25 (sum score). The means and standard
deviations of the three dimensions and the sum score for the
total sample were as follows: physical fatigue: 24.3 +25.6,

emotional fatigue: 12.7 +21.6, cognitive fatigue: 8.3 +19.7,
and sum score: 17.1 +20.3.

Figure 1 shows that there was no consistent linear
age trend. The ANOVA results are given in Table 2. All
scales showed a statistically significant gender effect,
while the age effect was weaker. In the sum scale, there
were no statistically significant age group effects at all.
The interaction effects between age and gender were also
insignificant.

Analyses on item level

Table 3 presents mean scores and standard deviations of
the 12 items. In addition, the part—-whole item—scale cor-
relations are given for the total scale and the specific scale
of the item. Cronbach’s alpha of the total scale was 0.94,
the alpha coefficients for the subscales were 0.92 (physi-
cal fatigue), 0.86 (emotional fatigue), and 0.79 (cognitive
fatigue). The right column of Table 3 presents the differ-
ences between the item means of the general population
of this study and the means of cancer patients as reported
in [21], expressed in terms of effect sizes. Item 12 was not
included in that publication. All effect sizes were between
0.34 and 0.81, indicating higher levels of fatigue for the
cancer patients. The lowest coefficients were found for the
two items from the cognitive fatigue scale (0.34 and 0.36).
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Table2 ANOVA results Factor Physical fatigue Emotional fatigue Cognitive fatigue Fatigue (sum
score)
F p F r F p F p
Gender 47.1 <.001 27.1 <.001 6.4 .011 359 <.001
Age group 4.5 .011 35 .031 5.1 .006 14 256
Gender X age group 2.3 .099 1.2 295 1.0 357 2.5 .083
Table 3 EORTC-FA12 item characteristics
No. Scale Item M SD 7 Sum scale 7, Sub-scale d Can-
cer—Gen.
Pop.
1 Physical Lacked energy? 1.79 0.89 .80 .83 0.68
2 Physical Felt exhausted? 1.84 0.90 8 .82 0.47
3 Physical Felt slowed down? 1.58 0.83 .79 .79 0.73
4 Physical Sleepy during the day? 1.76 0.91 5 .76 0.43
5 Physical Trouble getting things started? 1.66 0.87 .80 78 0.40
6 Emotional Discouraged? 1.39 0.72 a7 .76 0.53
7 Emotional Helpless? 1.30 0.66 72 7 0.62
8 Emotional Frustrated? 1.46 0.79 71 72 0.42
9 Cognitive Trouble thinking clearly? 1.31 0.65 71 .67 0.36
10 Cognitive Confused? 1.19 0.52 .61 .67 0.34
11 - Tiredness interfered with daily activities? 1.53 0.78 78 - 0.81
12 - Tiredness is not understood? 1.34 0.71 .65 - -

M mean (range 1-4), SD standard deviation, r;, part-whole corrected item-test correlation, d (Cancer—Gen.pop.) Effect size d of the difference
between cancer patients and the general population. Positive d values indicate higher scores for patients

CFA results and correlations between the scales

The latent structure of the EORTC-FA12 was adopted
from the introductory paper [19]. The results of the CFA
were as follows: CFI=0.964, TLI=0.950, NFI=0.962,
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RMSEA =0.082, and SRMR =0.031. Further details of the
latent structure of the EORTC-FA12 are presented in Fig. 2.

Table 4 shows that all correlations among the subscales
were between 0.61 and 0.72. Anxiety and depression,
assessed with the PHQ-4, were correlated with all scales of
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Fig. 2 Graphical representation
of the confirmatory factorial
analysis. Physical fatigue,
emotional fatigue, and cognitive
fatigue: latent constructs, FA1-
FA12: single items; el-e12:
error variables

Table 4 Spearman correlations between the EORTC-FA12 subscales,
the sum score, and the PHQ-4

FA12 physical FA12 FA12 cognitive FA12

emo- sum

tional score
FA12 physical - .67 .58 97
FA12 emotional - .63 a7
FA12 cognitive - .66
PHQ-4 anxiety .60 .61 .56 .64
PHQ-4 depres- .63 .62 .55 .67

sion

PHQ-4 total .67 .66 .57 71

score

the EORTC-FA12 (Table 4, lower part). Among the three
scales of the EORTC-FA12, the PHQ-4 correlations with
physical and emotional fatigue were highest.

Normative scores

Normative values (percent rank scores) are given separately
for males and females and for the three age groups (Tables 5,
6). Most participants reported no cognitive fatigue at all (fre-
quencies between 69 and 80%). In the sum score columns
(right part of Tables 5, 6), only every second possible score
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is listed; the scores in between (e.g., 2.8) can be estimated
by averaging between the adjacent percentages.

Discussion

One central purpose of this study was to test the psychomet-
ric properties of the EORTC-FA12, applied to the general
population. The CFA largely confirmed the factorial struc-
ture. Four of the five fit indices were in the range of good
model fit, but one index (RMSEA) failed to reach the level
of acceptable fit. Though the fit indices given in the intro-
ductory paper [19] were slightly better than those obtained
in this general population sample, the EORTC-FA12 is
also applicable to the general population. High internal
consistency coefficients of the scales also indicated good
psychometric quality. All items contributed positively and
substantially to their scales. Because the test authors of the
EORTC-FA12 chose the factorial structure that optimized
the fit indices for their specific data set, it is not surpris-
ing that these original fit coefficients were not completely
reached when using another sample.

The EORTC-FA12 was designed to measure several
distinct aspects of fatigue (physical, emotional, cogni-
tive). Such a distinction is not self-evident, other fatigue
questionnaires consist of other subscales, e.g., the

@ Springer
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Table 5 Normative values (cumulative frequencies in %) for the EORTC-FA12, males

Physical fatigue Emotional fatigue Cognitive fatigue Fatigue sum score

Score <39y.40-59y. >60y. Score <39y. 40-59y. >60y. Score <39y.40-59y. >60y. Score <39y. 40-59y. >60y.
00 447 372 29.1 00 702 632 682 00 799 759 802 0.0 420 346 267
6.7 553 482 399 1.1 799 776 760 16.7 873 88.8 89.5 56 56.6 525 441
133 645 58.7 471 222 862 847 847 333 924 938 944 1.1 669 628 565
200 683 649 568 333 91.6 89.7 910 500 959 97.1 982 167 743 70.0 66.4
267 743 71.1 655 444 943 931 952 66.7 984 99.0 994 222 794 764 724
333 805 77.1 718 556 957 947 970 833 984 990 994 27.8 827 819 784
40.0 854 828 79.6 66.7 981 98.1 982 100.0 100.0 100.0 100.0 333 87.0 862 850
46.7 878 869 85.0 778 989 993 994 389 90.0 88.8 88.0
533 902 90.5 883 889 99.7 99.8 99.7 444 927 90.7 910
60.0 924 93.1 916 100.0 100.0 100.0 100.0 500 935 93.6 943
66.7 954 97.1 943 556 954 959 958
733 97.0 98.1 964 61.1 959 974 979
80.0 98.6 988 988 66.7 967 983 985
86.7 989 990 994 722 981 98.8 994
933 995 99.0 994 77.8 992  99.0 99.7
100.0 100.0 100.0 100.0 833 99.2 995 100.0

88.9 99.7 99.8 100.0
944 99.7 100.0 100.0
100.0 100.0 100.0 100.0

Table 6 Normative values (cumulative frequencies in %) for the EORTC-FA12, females

Physical fatigue Emotional fatigue Cognitive fatigue Fatigue sum score

Score <39y. 40-59y. >60y. Score  <39y. 40-59y. >60y. Score  <39y. 40-59y. >60y. Score  <39y.40-59y. >60y.
0.0 316 24.1 222 00 602 53.7 589 00 687 712 78.0 00 282 220 203
6.7 39.1 33.0 313 1.1 71.8 66.7 72.1 16.7 82.8 83.6 89.0 56 434 365 357
133 50.2 42.6 41.6 222 79.6 748 824 333 900 925 96.1 1.1 566 48.0 49.6
20.0 583 50.7  50.4 333 842 817 875 500 956 966 973 16.7 626 58.6 609
26.7  63.1 582 589 444 883 874 922 66.7 983 983 99.0 222 694 665 69.7
333 704 674  68.0 556 925 919 958 833 99.0 994 9938 27.8 740 72.1 76.0
40.0 73.1 723 748 66.7 954 947 98.0 100.0 100.0 100.0 100.0 333 796 768  82.6
46.7 789 76.1  79.0 77.8  98.1 97.0 988 389 820 81.0 86.6
533  84.0 81.4 846 889 99.0 985 993 444 847 844 902
60.0 86.7 853 907 100.0 100.0 100.0 100.0 500 874 88.1 927
66.7  91.7 90.6  93.9 556 925 91.0 94.1
733 937 93.0 95.1 61.1 951 93.0 958
80.0 949 95.1  96.6 66.7 96.1 947 978
86.7 964 97.0 978 722 966 96.8 983
933 973 98.3 985 778 97.6 979 993
100.0  100.0 100.0  100.0 833 983 985 995

889 99.0 994 998
944 993  99.8 100.0
100.0 100.0 100.0 100.0

FACIT-Fatigue questionnaire [29] (subscales “experience  fatigue on mental/cognitive activities”), and the Multidi-
of fatigue” and “impact of fatigue”), the Patient-Reported =~ mensional Fatigue Inventory MFI [31] (“general fatigue”,
Outcomes Measurement Information System (PROMIS)  “physical fatigue”, “reduced activity”, “reduced motiva-
fatigue item bank [30] (“fatigue experience”, “impact of  tion”, and “mental fatigue”).

fatigue on social/recreational activities”, and “impact of
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While a detailed description of fatigue subdomains is
necessary for many applications, there are other clinical or
research questions for which an aggregated assessment of
fatigue is more relevant. Therefore, we also tested the psy-
chometric properties of a sum score. There were several pos-
sible ways to calculate such a sum score: (1) summarizing
across the three scale scores; (2) summarizing across the 10
items which belong to the three scales; and (3) summarizing
across all 12 items, including those two items which were
not assigned to a scale. We followed the procedure adopted
in the Kecke et al. study [26] and aggregated across all 12
of items. This implies that the weight of physical fatigue is
stronger than that of emotional or cognitive fatigue because
physical fatigue has a higher number of items. We believe
that the test authors intended for the physical aspect to be
more heavily weighted since they generated more items for
this aspect. Cronbach’s alpha of the sum score was very
good (0.94). The correlations among the three scales (r
among the latent scales according to Fig. 2: 0.71-0.84) indi-
cate a high proportion of common variance. In the introduc-
tory paper of the EORTC-FA12, the correlations among the
latent dimensions were somewhat lower (r between 0.58 and
0.66). Nevertheless, the high correlations show that there is
a high degree of common variance between the subscales in
cancer patients as well as in the general population. There
are also other fatigue questionnaires which were designed
as multidimensional instruments, for which, nevertheless,
the construction of sum scores is useful, e.g., the Multidi-
mensional Fatigue Inventory MFI-20 [6] and the Fatigue
Assessment Scale FAS [32]. It is a matter of debate whether
fatigue should be considered unidimensional or multidimen-
sional. Though a review study [16] showed that physical and
mental fatigue behave differently, there are also arguments
for considering and measuring the common factor behind the
fatigue dimensions. Nearly all papers on the topic of fatigue
begin in the introduction with statements about high levels
of fatigue experienced by the patients. Such statements are
meaningful only under the assumption that the comprehen-
sive construct “fatigue” is meaningful. Linking different
fatigue measures on a common metric [33] also implies that
there is one underlying general fatigue dimension.

Females reported more fatigue than males in all three
domains (Fig. 1). This has also been observed in multi-
ple other studies that have used other fatigue assessment
instruments (e.g., [34, 35]). When comparing groups
of patients, it is mandatory to take gender into account.
However, age differences were less clear. While physical
fatigue increased with age, cognitive fatigue decreased,
and emotional fatigue showed an inverted U-shaped trend
(Fig. 1). The fatigue sum score completely failed to show
a statistically significant age group effect in the ANOVA.
Because of the unsystematic age relationship, we believe
that reporting normative scores irrespective of age range

is justifiable. These normative scores can be used to assess
the degree of fatigue observed in individual patients or
groups of patients.

Our results do not provide minimally important differ-
ences. The standard deviations of the scales which are given
in Table 2 can be used to roughly estimate distribution-based
thresholds for such differences [36].

Some limitations of this study should be noted. The
response rate of this study (59.1%) was not high which might
have caused a bias. Response rates in this range are, how-
ever, common in epidemiological research. The study did not
include data on comorbidity. Because of the skewed distri-
butions of the fatigue dimensions, the standard deviations
are of limited informative value, and the ANOVA results
are not exact. Since there are no cutoffs for the EORTC-
FA12, we could not report prevalence rates of fatigue. We
only tested the dimensional structure that was given by the
test authors. If we had considered other possible models,
we could have obtained slightly better fit indices. However,
research needs consistency in the use of the instruments.
Changing the questionnaire to adapt it for a particular data
set might provide better fit, but the results would no longer
be comparable with those of other examinations. Since there
are already multiple instruments available for measuring
fatigue, especially in oncology, the advantage of adding a
further instrument can be questioned. We believe that the
association with the EORTC QLQ-C30, the international
validation [19], and now the availability of normative val-
ues will encourage many oncological researchers to use this
new instrument. It is difficult to assess to what degree the
results are generalizable to other countries. The mean scores
of the EORTC QLQ-C30 fatigue scale, obtained from eight
general population studies in six different countries, ranged
from 15.0 to 29.0 [37], while the fatigue mean scores of
the PROMIS Profile 29 were similar in general population
samples of the US, UK, France, and Germany [38]. Further
normative examinations of the EORTC-FA12 in other coun-
tries are needed to evaluate the generalizability.

Taken together, this study shows that the EORTC-FA12
has acceptable psychometric properties for use with the gen-
eral population. Gender must be taken into account when
evaluating patients’ burden. The normative scores presented
here can be used to assess degrees of fatigue, both separately
for the three main aspects of fatigue and for achieving a total
fatigue score.
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