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Objective: The objective of this study is to examine the course of fatigue in female cancer patients during the first months after
treatment.

Methods: We examined a sample of 110 patients suffering from gynecological or breast cancer. Fatigue was assessed with two
questionnaires, the Multidimensional Fatigue Inventory (MFI) and the fatigue scale of the quality of life questionnaire European
Organisation for Research and Treatment of Cancer (EORTC QLQ-C30). Participants were tested during their stay in the hospital
(t1), two weeks after discharge (t2), and three months after discharge (t3).

Results: Fatigue in the patients’ sample was markedly higher than the general population reference values. At t1, the effect
sizes are d=0.81 (MFI) and d=1.21 (EORTC QLQ-C30 fatigue scale). Age and tumor stage had no significant influence on fatigue,
but patients with a long time since diagnosis had higher fatigue levels than patients with a shorter time since diagnosis. From
t1 to t3, fatigue mean scores decreased. The correlations between the t1 and the t3 fatigue scores were weak, with correlation
coefficients of only about 0.30.

Conclusion: Though the mean scores of fatigue, averaged across all patients, decreased over the first three months, the

individual courses could not be predicted from the t1 score.

Keywords: Change, Fatigue, Psychological wellbeing, Psycho-oncology, Quality of life

INTRODUCTION

Fatigue is “a persistent, subjective sense of tiredness related
to cancer or cancer treatment that interferes with usual func-
tioning” [1]. This is one of the most frequent symptoms of cancer
[2]; some studies report prevalence rates of 70% to 100% of cancer
patients affected by cancer-related fatigue [3-6]. About 30% of
cancer survivors report fatigue even years after the treatment
[7,8]. Cancer-related fatigue often remains undetected by
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health professionals, and physicians often underestimate its
prevalence and impact [9].

Though the importance of fatigue is generally accepted,
little is known about the patterns of fatigue over the course of
treatment. Singer et al. [10] report a general increase of fatigue
during the hospital stay (from admission to discharge) and
thereafter a decrease over the next half-year, with very similar
patterns for women suffering from breast, ovaries, cervix,
endometrium, and vulva cancer. Even if studies report changes
of mean values during and after treatment, those studies
generally do not report the frequencies of individual patterns or
the temporal stability of the fatigue assessments. Furthermore,
only few studies compared the fatigue scores of cancer patients
with adjusted reference values from the general population.

There are numerous questionnaires available for measur-
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ing fatigue. A recent systematic review [11] identified and
compared 40 of these that are specific to cancer-related
fatigue. Among the most often used instruments are the
Multidimensional Fatigue Inventory (MFI) [12] and the fatigue
scale of the quality of life questionnaire European Organisa-
tion for Research and Treatment of Cancer (EORTC QLQ-C30)
[13]. In this study, we used and compared both of these. The
aims of this study were 1) to describe the course of fatigue in
cancer patients suffering from breast cancer and gynecologi-
cal cancer, 2) to identify factors that predict fatigue, 3) to
assess the relationship between the two fatigue scales (MFI
and EORTC QLQ-C30 fatigue scale), and 4) to determine the
temporal stability of fatigue.

MATERIALS AND METHODS

1. Sample of cancer patients

Between September 2007 and November 2008, a sample of
215 patients treated for gynecological and breast cancer was
examined in the Department of Gynecology and Obstetrics
at a major German university. Criteria for inclusion were: mini-
mum age of 18 years, histologically proven carcinoma, and
sufficient command of the German language. Information on
potential study participants was obtained from the hospital’
s internal electronic registration system. Trained interviewers
introduced the potential participants to the objectives of the
study and asked them to give informed consent. The examina-
tion included three time points: during the patients’ hospital
stay (t1), two weeks after discharge (t2), and three months
(t3) after discharge from hospital. The t2 and t3 examinations
were conducted by mail. The most frequent cancer types in
this examination were: cervix uteri (n=49), breast (n=19), and
ovary (n=16). Further details are given in Table 1. In this study
there was no management strategy for fatigue in the protocol.
The treatment and the psychosocial support was as usual. The
study was approved by the Ethics Committee of the Leipzig
University.

2. Sample of the general population

In order to compare the mean values of the patients with
mean scores derived from the general population, we selected
a subsample of women with a nearly equal age distribution
who had taken part in a representative survey, conducted in
1998. The sample size of this subsample was n=968, with a
mean age of 53.8 years. Normative data from the total sample
(n=2,037) are already published for the MFI [14] and for the
fatigue scale of the EORTC QLQ-C30 [15].
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3. Questionnaires
Sociodemographic and cancer-related parameters were
obtained, and the following questionnaires were adopted.

1) Multidimensional Fatigue Inventory
The MFI was developed to assess fatigue in cancer patients

Table 1. Sociodemographic and cancer related characteristics of the
study population

Respondents Non-respondents Total
(n=110) (n=105) (n=215)
Age (yr), mean®SD 62.9+13.1 582%134
Tumor location
Cervix uteri 49 (44.5) 25 (23.8) 74 (34.5)
Breast 19(17.3) 32(30.5) 51(23.8)
Ovary 16 (14.5) 8(17.1) (15 8)
Corpus uteri 10(9.1) 8(17.1) 8(13.0)
Vulva 7 (6.4) 2(1.9) 9 (4 )
Vagina 5(4.5) 3(29) 8(3.7)
Retroperitoneum 3(2.7) 2(1.9) 5(2.3)
Tube 1(0.9) 5(4.8) 6(2.8)
Tumor stage
| 39 (35.5) 21(20.0) 60 (27.9)
Il 32(29.1) 11 (10.5) 43 (20.0)
Il 16 (14.5) 40 (38.1) 56 (26.1)
v 19(17.3) 29 (27.6) 48 (22.3)
Missing 4(3.6) 4(3.8) 8(3.7)
Disease status
Initial 102 (92.7) 97 (92.4) 199 (92.6)
Recurrent 8(7.3) 8(7.6) 16 (7.4)
Therapy
Surgery 85(77.3)
Radiation 30(27.3)
Chemotherapy 52 (47.3)
Hormone therapy 8(7.3)
Time since diagnosis (mo)
<2 62 (56.4)
>2 48 (43.6)
Living with partner
No 38(34.5)
Yes 71 (64.5)
Missing 1(0.9)
Education (yr)
<8 26 (23.6)
9-11 49 (44.5)
>12 26 (23.6)
Missing 9(8.2)
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[12] and has good psychometric properties [16,17]. It includes
the subscales general fatigue, physical fatigue, mental fatigue,
reduced motivation, and reduced activity. Each subscale
consists of four items with five possible answers. The resulting
scores are within the range from 4 to 20. Although the original
test authors did not explicitly recommend summarizing the
five subscales to arrive at a total score, doing this is useful
for reliably assessing general fatigue levels [18]. In this study,
we used the cut-off 57+ for the description of high levels of
fatigue [18]. According to previous papers on MFI cut-offs, this
cut-off falls at the 75th percentile [10,19]. The German version
of the MFI was validated in a large sample of cancer patients
[10].

2) EORTC QLQ-C30

The fatigue scale of the 30-item EORTC QLQ-C30 [13] con-
sists of three items, each with four answer options. One item
example is the question “Were you tired?,” with the possible
answers “not at all,” “a little,” “quite a bit,” and “very much”. All
scales of the EORTC QLQ-C30 are linearly transformed to reach
the scale range 0-100.

In addition to the instruments measuring fatigue, we also
used the following questionnaires: the Hospital Anxiety and
Depression Scale (HADS) [20], the Life Orientation Test (LOT-R)
[21], the quality of life instrument SF-8 [22], and the life
satisfaction questionnaire (FLZ) [23].

4., Data analysis

Effect sizes d were calculated according to Cohen [24] to
assess group mean differences between patients and controls
(general population). Significance tests of the group differ-
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Fig. 1. Multidimensional Fatigue Inventory (MFI) fatigue mean scores
for patients and controls (general population). t1, stay at hospital; t2,
two weeks after discharge; t3, three months after discharge.
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ences were performed with t-tests. Pearson correlations were
used to express the association among the fatigue scales and
between fatigue scales at different time points. Statistics were
calculated with PWSW ver. 18 (SPSS Inc,, Chicago, IL, USA).

RESULTS

Sociodemographic and clinical data of the sample are
presented in Table 1. Data from 110 patients, 51% of the
potentially eligible 215 patients, were available at t1. At the
following time points, this number changed to 96 (t2) and 104
(t3) (Fig. 1).

1. The course of fatigue from t1 to t3

Fatigue mean scores are given in Table 2. Measured with the
MFI, fatigue diminishes from t1 to t3, but the mean values of
the patients remain higher than the mean score of the general
population. Fig. 1 illustrates that the decline is similar for all
five subscales of the MFI. Measured with the fatigue scale of
the EORTC QLQ-C30, there is a small increase from t1 to t2, fol-
lowed by a decline at t3. As with the MFI, the patients’ mean
scores, even at t3, remain higher than those of the general
population. All mean score differences between the patients
and the controls are statistically significant with p<0.001. The
effect sizes of the differences between the patients and the
control group (CG) are as follows: MFI total score: d (patients-
t1,CG)=0.81; d (patients-t2, CG)=0.71; d (patients-t3, CG)=0.33;
the corresponding effect sizes of the EORTC fatigue subscale
are: d (patients-t1, CG)=1.21; d (patients-t2, CG)=1.36, and d
(patients-t3, CG)=1.06.

Since the sample comprised multiple tumor locations, we
also calculated fatigue mean scores for the largest homog-
enous subsample (patients with cervix uteri cancer, n=49). The
mean scores for t1, t2 and t3 were as follows: 59.6, 56.2, and
50.3 (MFI sum score) and 53.1, 53.7 and 47.7 (EORTC QLQ-C30
fatigue mean score).

Table 2. Mean values of the MFI (total score) and the fatigue scale of
the EORTC QLQ-C30

Variable, Patients
mean=£SD 11 © 3

MFlsum score 57.2%+17.0 555%16.1 493%165 43.8%16.5
EORTC fatigue 489+33.0 525%234 455%253 20.7%234

Controls

EORTC QLQ-C30, fatigue scale of the quality of life questionnaire Eu-
ropean Organisation for Research and Treatment of Cancer; MFI, Mul-
tidimensional Fatigue Inventory; t1, stay at hospital; t2, two wk after
discharge; t3, three mo after discharge.
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2. The influence of age, tumor stage, and time since

diagnosis on fatigue

Age has no significant influence on fatigue in the patient
sample. Younger women report slightly more fatigue on all
scales of the MFI and the EORTC QLQ-C30, but none of these
differences reach the 5% significance level.

Tumor stage does not significantly affect fatigue either. The
mean scores of stages 1 and 2 are slightly (non-significantly)
lower than those of stages 3 and 4.

Time since diagnosis is related to fatigue in the following
way. If the time since diagnosis is long (>2 months), the
fatigue scores of reduced activity and reduced motivation are
significantly higher than in patients with a shorter time since
diagnosis.

Since there were only eight patients with recurrent tumors,
we only report their fatigue mean values (for t1, t2, and t3,
respectively) without statistical analysis: 54.1, 55.2, and 48.6
(MFI sum score) and 50.0, 50.0, and 42.9 (EORTC QLQ-C30
fatigue mean score) (Table 3).

Journal of Gynecologic Oncology J g O

3. Correlations among the fatigue scales

Table 4 shows that all subscales of the MFI are positively
interrelated, with correlation coefficients between 0.42 and
0.83. The association between the EORTC fatigue scale and
the MFI total score is high (r=0.65). All correlations in Table 4
are statistically significant with p<0.01.

4. Relationship between fatigue and other psychological
scales
Among the questionnaires used in this study, depression
(HADS) is most strongly associated with fatigue; the relation-
ship is highest for the MFI total score (Table 5). Fatigue is
associated with the physical component PCS of the FS-8 more
strongly than with the mental component MCS.

5. Temporal stability of the fatigue scales and changes of
individual fatigue levels
The correlations between t1 and t3 (3 month interval) are
about 0.30 for the MFI total score and the EORTC fatigue

Table 3. Fatigue mean scores (t1). Differences with regard to age, tumor stage, and time since diagnosis

Age (yr) Stage Time since diagnosis (mo)
<54 >54 p-value (]l n-=v p-value <2 >2 p-value
MFI general fatigue 12.7 11.9 0.380 11.7 13.2 0.066 11.8 12.9 0.178
MFI physical fatigue 12.8 12.2 0.460 12.2 129 0.490 11.8 13.2 0.099
MFI reduced activity 13.1 12.2 0.291 123 13.0 0.469 11.8 13.5 0.039%
MFI reduced motivation 10.1 9.7 0.646 10.0 9.6 0.532 9.1 10.8 0.023*
MFI mental fatigue 10.7 9.3 0.087 10.0 9.7 0.656 10.0 10.1 0.921
MFI total score 594 55.1 0.242 56.0 584 0.578 543 60.7 0.061
EORTC fatigue 53.5 442 0.151 44.0 56.5 0.072 443 54.9 0.096
EORg%, European Organisation for Research and Treatment of Cancer; MFI, Multidimensional Fatigue Inventory.
*p<0.05.
Table 4. Correlations among the fatigue scales at t1
geanlraI ph,\;‘sFi::aI re(,j\ﬁiled reg/llchled men tgﬁ; i MFII fE O.RTC
fatigue fatigue activity motivation gue tota atigue
MFI general fatigue = 0.71 0.74 0.52 0.60 0.86 0.60
MFI physical fatigue - 0.83 0.56 0.42 0.87 0.62
MFI reduced activity = 0.62 0.52 0.91 0.59
MFI reduced motivation - 0.49 0.76 047
MFI mental fatigue - 0.73 0.39
MFI total score - 0.65

EORTC fatigue

All correlation coefficients are statistically significant with p<0.01.

EORTC, European Organisation for Research and Treatment of Cancer; MFI, Multidimensional Fatigue Inventory.
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Table 5. Correlations between fatigue scales and other constructs

Marie Vollrath, et al.

HADS anxiety =~ HADS depression  LOT optimism SF-8 PCS SF-8 MCS FLZ
MFI general fatigue 0.27** 0.53** —0.27** —0.45** —0.31** —0.41%%
MFI physical fatigue 0.14 0.44** —0.23* —0.57** —0.23* —0.42%%
MFI reduced activity 0.18 0.52** —0.21* —0.47** —0.26** —0.38**
MFI reduced motivation 0.36** 0.61%* —0.35** —0.46** —0.44** —0.35**
MFI mental fatigue 0.54** 0.54** —0.31** —0.23* —0.48** —0.40%*
MFI total score 0.35** 0.63** —0.33** —0.53** —0.41** —0.49%*
EORTC fatigue 0.06 0.41** —0.25** —0.44** —0.21* —0.36**

EORTC, European Organisation for Research and Treatment of Cancer; FLZ, questions on life satisfaction; HADS, Hospital Anxiety and Depression
Scale; LOT, Life Orientation Test; MCS, mental component summary; MFI, Multidimensional Fatigue Inventory; PCS, physical component summary.

*p<0.05, **p<0.01.

Table 6. Temporal stability of the fatigue scales

t1-t2 t1-t3 t2-t3

r p-value r p-value r p-value
MFI general fatigue 0.40 <0.001 0.34 <0.001 0.54 <0.001
MFI physical fatigue 0.27 0.011 0.24 0.017 0.60 <0.001
MFI reduced activity 0.20 0.057 0.15 0.131 0.60 <0.001
MFI reduced motivation 0.41 <0.001 0.40 <0.001 0.64 <0.001
MFI mental fatigue 0.41 <0.001 0.41 <0.001 0.63 <0.001
MFI total score 0.39 <0.001 0.30 0.005 0.67 <0.001
EORTC fatigue 0.46 <0.001 0.29 0.005 0.55 <0.001

EORTC, European Organisation for Research and Treatment of Cancer; MFIl, Multidimensional Fatigue Inventory; t1, stay at hospital; t2, two

weeks after discharge; t3, three months after discharge.

score, corresponding to 9% explained variance (Table 6). The
correlations are higher between adjacent time points (t1-t2
and t2-t3), the highest coefficients appearing between t2 and
t3 (all r coefficients greater than 0.5).

When the temporal stability was described in terms of
changes between the dichotomous MFI fatigue categories,
the following frequencies were obtained. Of the patients who
participated both at t1 and t3 (n=98), 51 had no fatigue at
t1. The majority of these (34 patients, 67%) remained in this
category and 17 patients (33%) reported fatigue at t3. Of the
47 patients categorized as fatigued at t1, 23 patients (49%)
remained fatigued, and 24 patients (51%) no longer reported
fatigue at t3. That is, 42% of the patients changed their fatigue
category from t1 to t3. The corresponding percentages from
adjacent time points were 37% (t1 to t2) and 28% (t2 to t3).
Since there are no cut-offs for the EORTC QLQ-C30 fatigue
scale, such frequencies cannot be calculated for this scale.

DISCUSSION

Cancer patients’ mean fatigue levels are high. Both question-
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naires, the MFl and the Fatigue scale of the EORTC QLQ-C30,
confirmed that at t1, during the patients’ hospital stay, the
fatigue level was about one standard deviation higher than
the levels of the general population. The MFI mean score at t1
(M=57.2) is nearly identical to the cutoff (57), indicating that
almost every other patient suffers from fatigue according to
this criterion. This result is similar to those obtained in other
studies [10,19].

Since the MFI comprises five scales, it is possible to detect
the fatigue domains most responsible for this high fatigue
level. Fig. 1 shows that the differences between the patients
and the controls are large for the physical facets of fatigue
(general fatigue, physical fatigue and reduced activity), while
the mental facets (reduced motivation and mental fatigue)
are less affected. Lower fatigue levels are found three months
after hospital discharge. This is in contrast to the results of
a recent study [25] that found an increase of fatigue with
time. This difference may be due to the higher percentage
of patients receiving chemotherapy and radiotherapy in the
latter examination.

Tumor stage had no statistically significant influence on
fatigue, though patients with stages lll and IV showed slightly

http://dx.doi.org/10.3802/jgo.2013.24.3.280
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higher mean scores than patients with stage | or Il in most
fatigue dimensions. Unfortunately, the sample sizes were too
small for more detailed analyses. A study with cancer survivors
[19] also failed to detect statistically significant relationships
between tumor stage and fatigue (measured with the MFI),
while in a larger sample Singer et al. [10] found highest fatigue
scores (MFI general fatigue scale) for patients with stage 1V,
followed by stage I. The eight patients with recurrent disease
in our study had similar fatigue levels as the patients with
initial diseases, but statistical conclusions cannot be derived
from this small sample.

The decline of fatigue over the course of the examination
was more pronounced when fatigue was measured with the
MFI than with EORTC QLQ-C30. It remains uncertain what the
reasons for this are, but one should be aware that the results
could vary from one fatigue assessment instrument to the
next. The correlation between the two fatigue scales, MFI sum
score and the Fatigue scale of the EORTC QLQ-C30, is r=0.65;
the corresponding r’=0.42 indicating that one instrument
explains less than 50% of the variance of the other question-
naire. From a psychometric view, one might assume that the
20-item instrument MFI has better psychometric properties
than the 3-item instrument EORTC QLQ-C30 Fatigue scale.
The correlations with the other questionnaires, given in Table
5, indicate a higher convergent validity of the MFI sum score,
but the criterion validity, the ability to distinguish between
cancer patients and the general population (Table 2), is similar
for both questionnaires.

The most important result of the study was the low associa-
tion between the fatigue scores at the different time points.
While Fig. 1 might suggest that the fatigue decline over the
three months interval is valid for each patient, the low correla-
tions between the t1 and the t3 values prove that it is nearly
impossible to predict t3 fatigue value based on the t1 values
obtained in the hospital. Both fatigue questionnaires show
a correlation r (t1, t3) of about 0.30, indicating that less than
10% (r’=0.09) of the t3 variance is explained by the t1 value.
The similarity of the correlations (0.29 and 0.30) for the two
questionnaires indicates a certain degree of generalizability
of this result. About every third patient who was not fatigued
at t1 (MFI<57) reaches the fatigue criterion (57+) at t3. On
the other hand, every second patient characterized as not
fatigued at t1 will move into the other category by t3.

The association between t2 and t3, however, is much stron-
ger, with correlations in the range of 0.6. That means, that it is
better to predict the fatigue level of three months later with
that of two weeks after discharge. Fatigue levels appear to
be more fluid in the 14 days immediately following hospital
discharge than they are in the 10 weeks after that. It is difficult
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to compare this result with other studies since most studies
only report mean score changes, which do not even hint at
the amount of change experienced at the individual level.

Some limitations of this study should be mentioned. Not all
patients filled in the questionnaire at t1, t2, and t3. If we had
restricted our analysis to those patients with complete data
sets, patients with a bad prognosis would have had a lower
chance of being included in the sample. This would have led
to a bias towards over-optimistic evaluations of the fatigue
levels. For comparisons between both questionnaires and
correlations with other questionnaires, it was useful to include
all available patients. Furthermore, in our sample patients with
very high fatigue levels may be underrepresented. We assume
that the fatigue mean score would be even higher if all
eligible patients had taken part. The cut-off value used in this
study may be a matter of debate. Therefore, the comparison
between patients and the general population was performed
on the basis of mean scores.

Which fatigue scale can be recommended? Both scales used
in this paper were of similar psychometric quality. Recently,
an EORTC research group developed a new 13-item fatigue
questionnaire that can be used in combination with the
EORTC QLQ-C30 [26]. However, it is also helpful to have nor-
mative data for the fatigue instruments to assess the global
burden of fatigue in patient groups. For the EORTC QLQ-C30,
a difference of 10 is often assumed to be clinically important
[27]; the difference between the patients’ values at t1 and
the mean score of the general population (diff=28.2) is nearly
three times the value of this threshold.

Physicians should be aware that their impression of the
patients’ fatigue state in the hospital is not a sufficient basis
for making a prognosis about how fatigued they will feel in a
three months time.
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