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Summary

QUESTIONS UNDER STUDY: Prevalence of symptoms,
with a focus on fatigue, and changes of symptoms were
explored over three months in outpatients with lymphoma,
lung, breast or colorectal cancer, receiving chemotherapy
in the oncology outpatient clinic of a Swiss tertiary care
hospital.
METHODS: Prospective, descriptive design; symptom
prevalence was measured at start of chemotherapy (T1),
and one week prior to the third and fourth cycle (T2, T3).
Included were patients starting chemotherapy, with expec-
ted survival of >3 months, irrespective of stage of disease.
The Memorial Symptom Assessment Scale was used to as-
sess 32 symptoms; fatigue was measured with the FACIT-
Fatigue Scale (negative scale). Data were analysed using
descriptive statistics and random-intercept regression mod-
els.
RESULTS: 77 patients participated at T1, 58 and 50 at T2
and T3. Patients experienced on average 9.8, 14.4, and 13.7
symptoms, showing a significant increase over time. Lack
of energy and feeling drowsy were most frequent. Symp-
tom scores for lack of energy, changes in skin, pain, and
feeling drowsy remained >2 over time (scale 0–4, higher
scores = more symptoms). Fatigue mean scores were 36.3,
30.2, and 31.3, showing a significant increase of fatigue
over time. Individual symptom trajectories varied widely
within and among patients.
CONCLUSIONS: High symptom prevalence at start of
chemotherapy as well as over time and great variability
in symptom experience call for an individual, systematic
symptom assessment and management that does not focus
solely on side-effects of therapy but includes disease-re-
lated symptoms to achieve satisfactory control of symp-
toms in outpatients receiving chemotherapy.
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Introduction

Patients with cancer receiving chemotherapy commonly
experience multiple symptoms; these symptoms are related
to the disease itself as well as to side effects of antitumor
treatments [1]. Symptom research has focused on single
symptoms [2]. With a systematic literature review, we
found only six studies that explored prevalence of a range
of symptoms in patients with chemotherapy. One study
showed that a mean number of six symptoms within 56
days of starting chemotherapy were present in 80 patients
newly diagnosed with lung cancer; fatigue was most fre-
quent (in 97% of patients), followed by pain, nausea, con-
stipation, insomnia and poor appetite, which were present
in more than 50% of the patients [3]. In 154 patients with
lung cancer at any stage of their chemotherapy, lack of
energy, coughing, pain, lack of appetite, nausea, feeling
nervous, difficulty sleeping, feeling sad, and worrying were
most common, lack of energy was most distressing [4].
Another study showed that in 192 patients with lymphoma,
breast or gastrointestinal cancer starting their first ever
chemotherapy, pain, tiredness and difficulty sleeping were
most prevalent [5], while fatigue, oral problems and in-
somnia were most frequent in 462 patients starting chemo-
therapy with lung, gastrointestinal and gynaecological tu-
mors [6]. In a longitudinal study, 25 Chinese American
patients with different cancers experienced on average 14
symptoms over three weeks during the second or third
chemotherapy cycle. Lack of energy was most prevalent
at each measurement point; other frequent symptoms were
dry mouth, hair loss, difficulty sleeping, lack of appetite,
and feeling sad [7]. In 133 women with stage I and II breast
cancer receiving adjuvant chemotherapy after primary
breast surgery, fatigue, emotional upset, sleep problems,
pain, drowsiness and problems with concentrating were
most frequent pre-treatment, while fatigue, sleep problems,
hair loss, change in taste, muscle weakness, drowsiness and
hot flashes were most prevalent at the end of chemotherapy
[8].
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Although variability in samples, designs, measurement in-
struments, and health care systems [9–11] makes detailed
comparisons of symptom prevalences difficult, it is clear
that symptom experience is a common problem in this pop-
ulation, among which fatigue seems to be the most fre-
quently occurring symptom. Fatigue is not only reported in
70% to 100% of chemotherapy patients [10], patients also
experience fatigue as one of the most distressing symptoms
associated with cancer and its treatment [10]. Moreover, fa-
tigue has been associated with depression, other symptoms
such as pain and sleep and it negatively impacts patients’
performance status [10, 12]. Fatigue can be a consequence
of anemia, a highly prevalent and treatable condition in
cancer patients [10, 13].
A good management of these symptoms will be in the in-
terest of optimal treatment, because the treatment protocol
can be followed (full dosage, at designated times), which
will increase the patients’ chances for cure or sustained
control of the cancer [14, 15]. Uncontrolled side effects
may, in addition, lead to hospitalisations, causing great bur-
den for patients and families and increase costs of health
care [16]. Symptom management should thus be a corner-
stone in the clinical management of patients during chemo-
therapy. However, symptom treatment in general and fa-
tigue treatment in particular are often suboptimal, even
when these are treatable [10, 16, 17].
Collecting data on symptom prevalence is recognised as a
valuable basis for the development of symptom manage-
ment programmes [18–20], whereby the change of symp-
tom prevalence over time provides a picture of these symp-
tom management programmes’ effectiveness. In our liter-
ature review, we did not find any Swiss comprehensive
symptom prevalence data for cancer outpatients experien-
ced over the course of chemotherapy treatment. Because
this would be beneficial for improving symptom manage-
ment in this patient group; the purpose of this study was
to explore the prevalence of symptoms, with a specific fo-
cus on fatigue, over approximately three months, more spe-
cifically, at start and prior to the third and fourth cycle of
chemotherapy. In addition, correlates of fatigue were ex-
amined prior to the third cycle of chemotherapy.

Methods

Design, participants and setting
This prospective descriptive study was conducted from
March 2006 to November 2007 in the oncology outpatient
clinic of a Swiss tertiary care hospital. Symptom preval-
ence was measured during the patients’ visit to the outpa-
tient clinic, when the first cycle of chemotherapy was star-
ted (T1), one week prior to the start of the third scheduled
cycle (T2), and one week prior to the start of the fourth
scheduled cycle (T3). With this design, the focus was on
symptoms related to cell toxicity rather than on more short-
term side-effects of chemotherapy. The recall period was
“over the last week.”
Consecutively, all eligible patients were asked for particip-
ation. Included in the study were patients diagnosed with
lymphoma, breast, lung or colorectal cancer irrespective of
stage of disease, starting or starting again with chemother-

apy. The sample was chosen to include patients with the
four most frequent malignant diseases treated in this clin-
ic to get a more homogenous sample. Additional inclusion
criteria were: expected survival of more than 3 months as
assessed by the physician, able to speak, read and write in
German, 18 years of age or older. Excluded were patients
having had chemotherapy or radio-therapy within the last
two months, with cycles of planned chemotherapy shorter
than three weeks, and patients who were per physician
judgment considered cognitively impaired, or with visual
and/or hearing impairment preventing adequate communic-
ation.
The study was approved by the appropriate ethics com-
mittee, all participants provided written informed consent,
and procedures followed were in accordance with the Hel-
sinki Declaration. Participants completed the study ques-
tionnaires at T1 during their visit at the clinic preferably by
themselves; they got help from the study nurse if needed.
At T2 and T3, questionnaires were mailed to the patients,
and the study nurse called to answer any questions. In order
to compare participants with nonparticipants, those who
declined completion of questionnaires were asked to give
consent for the collection of a few demographic and clinic-
al data from their medical records.

Variables and measurement
Symptom prevalence. The Memorial Symptom Assessment
Scale (MSAS) [21, 22] was used to assess 32 cancer-re-
lated symptoms. Frequency, severity and distress were
rated for present symptoms. Eight symptoms were eval-
uated in terms of severity and distress alone as using a
frequency scale was not meaningful for these items (e.g.,
mouth sores). Participants could also write down additional
symptoms. Symptoms were scored on a four-point Likert
scale (1–4) for frequency and severity, and on a five-point
Likert scale (0–4) for distress. Following previous literat-
ure, and based on the fact that correlation between the three
perspectives was high, symptom scores were derived by
adding frequency, severity, and distress scores and divid-
ing this sum by three. We did not calculate, as suggested by
previous authors, one total score for the scale, as a principal
component analysis on our data revealed that only 22% of
the variability was shared among the items. Note that as a
result of the many missing data, we decided to exclude the
item “Problems with sexual interest or activity.” The fol-
lowing results thus are based on 31 symptoms.
Fatigue and other anemia-related symptoms. Two compon-
ents of the Functional Assessment of Chronic Illness Ther-
apy (FACIT) Measurement System, the FACIT-Fatigue
scale and the Anemia Additional Concerns scale were used
to measure fatigue and other anemia-related symptoms
[23]. The FACIT-Fatigue scale is a unidimensional measure
of fatigue that contains 13 items. With the Anemia Ad-
ditional Concerns scale, 7 additional miscellaneous symp-
toms related to anemia were evaluated. Symptoms are rated
on a five-point Likert scale; scores are summed yielding
total scores from 0–52 and 0–28, respectively. Higher
scores mean less fatigue and other anemia related symp-
toms i.e., a negative scale [23]. The instruments were valid-
ated in a sample of 50 patients with various malignancies.
The FACIT-Fatigue scale showed good test-retest reliabil-
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ity (r = 0.87) and internal consistency (α = 0.93). Conver-
gent validity of the scale was supported by high correla-
tions with validated measures of fatigue. The scale discrim-
inated patients by haemoglobin (Hb) level and functional
status. A cut-off score of 43 discriminated best between an-
emic cancer patients and the general United States popula-
tion [24]. The Anemia Additional Concerns scale showed
good stability (r = .84), the somewhat lower internal con-
sistency (α = 0.59) is likely due to the rather diverse items
(e.g., motivation for usual activity, chest pain). The scale
differentiated patients by functional status and Hb level
[23, 25]. Validated German versions of the FACIT-Fatigue
scale and the Anemia Additional Concerns scale were used
[26]. In the current study, Cronbach’s α was 0.93 for the
FACIT-Fatigue scale and 0.54 for the Anemia Additional
Concerns scale at T1.
Depression and anxiety. The Hospital Anxiety and Depres-
sion Scale (HADS) was used to measure anxiety and de-
pression, two different but overlapping and often concur-
rently present conditions [27]. This screening instrument
for non-psychiatric patients does not assess somatic symp-
toms, and the items focus on mild symptoms [28]. The
subscales for anxiety and depression each contain 7 items,
rated on a four-point Likert scale; scores are summed yield-
ing total scores from 0–21 for each subscale. For this Ger-
man version of the HADS; Cronbach’s α was 0.80 for the
anxiety and 0.81 for the depression subscales [27]. Test-
retest reliability was 0.72 for anxiety and 0.75 for depres-
sion, for an interval of ≤6 weeks. In a sample of 199
German speaking cancer patients; the HADS detected de-
pressive disorders diagnosed by DMS IV by standardised
clinical interview with a sensitivity of 79% and a speci-
ficity of 76% [29]. In the current study, Cronbach’s α was
0.81 for anxiety and 0.86 for depression.
Physical performance and clinical data. Participants estim-
ated their physical performance on the scale of the Eastern
Cooperative Oncology Group (ECOG-PS). The scale con-
tains one item on a five-point scale using verbal
descriptors, with 0 referring to “fully active” and 4 refer-
ring to “completely disabled” [30, 31]. The scale is usu-
ally completed by a clinician observing the patient, but
patients’ self-report has also been used [32, 33]. Demo-
graphic and clinical data, including Hb when available and
anemia treatments, were obtained from the medical re-
cords.
Since the ECOG-PS and the MSAS were not available in
German, these instruments were translated into German in
a culturally sensitive way with forwards and backwards
translation [34–36].

Data analysis
Data were analysed using IBM SPSS Statistics version 14
and SAS (Statistical Analysis System) 9.1. Frequencies and
descriptive statistics were generated for sample character-
istics, symptom prevalence, symptom scores at item level,
the FACIT-Fatigue scale, the Anemia Additional Concerns
scale, the HADS, the ECOG-PS, Hb levels and anemia
treatments. Correlations among frequency, severity and
distress scores of single symptoms were explored with the
Spearman rho coefficient. Random-intercept regression
analysis with generalised estimation equations was used to

model symptom and fatigue over time. Each patient was
allowed to have its own random intercept. We also tested
associations between fatigue at baseline and a number of
possible correlates of fatigue using multiple regression ana-
lysis. For all analyses, P < .05 was considered statistically
significant.

Results

Sample characteristics
Seventy seven of 91 eligible patients participated in the
study. Figure 1 provides an overview of accrual and reten-

Figure 1

Overview of patient accrual and retention.

Figure 2

Predicted trend of number of symptoms over the three
measurement points: thin lines represent patients’ individual
trajectories, the thick line the average group trend.
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tion. The demographic and clinical characteristics of parti-
cipants are summarised in table 1. Data of co-variables are
given in table 2.
50% of the patients had one or two comorbidities; most
prevalent were diseases of the circulatory system. The per-
formance status of most patients allowed them to be up
and care for themselves. Patients were treated with a vari-
ety of chemotherapeutic agents in different combinations.
Chemotherapy cycles were repeated for most patients after
three to four weeks and for four patients after five weeks.

Symptom prevalence
The average number of symptoms patients experienced
was 9.8 (± 6.5; range 1–28) at T1, 14.4 (± 6.6; range 0–31)
at T2, and 13.7 (± 6.2; range 0–27) at T3. Over the three
measurement points, 25 patients reported a total of 25 addi-
tional symptoms on the “other symptoms” category of the
MSAS; eye problems were mentioned six times, muscle
cramps three times, dry nose, a cold, and changes in nails
twice, and all other symptoms only once (e.g., fever, hic-
cups).
At T1, worrying was most prevalent (85.7%), followed by
feeling drowsy (60.5%), lack of energy (57.9%), feeling
sad (55.3%), difficulty sleeping (50.6%), and pain (49.4%).
Table 3 provides an overview of patients’ experience at
T2, when they indicated most symptoms. At T3, feeling
drowsy was most prevalent (80%); lack of energy, worry-
ing, difficulty sleeping, dry mouth, pain, numbness/tingling
in hands/feet, feeling sad, change in the way food tastes,
nausea, and difficulty concentrating were experienced by
more than 50% of the patients.
Patients who experienced a certain symptom, indicated
symptom scores >2 on a scale from 0 to 4 at T1, T2 and
T3 for 10, 14, and 12 symptoms respectively. Scores were
highest for constipation, shortness of breath, lack of appet-
ite, changes in skin, pain, and worrying at T1, and for hair
loss, changes in the way food tastes, lack of energy, numb-
ness/tingling in hands/feet, mouth sores, and diarrhea at T3
(for scores at T2 see table 3). Scores for hair loss, diarrhea,
change in the way food tastes, lack of energy, dry mouth,
numbness/tingling in hands/feet, changes in skin, feeling

Figure 3

Predicted trend of fatigue over the three measurement points: thin
lines represent patients’ individual trajectories, the thick line the
average group trend. Lower scores indicate increase of fatigue.

drowsy, pain, and mouth sores were >2 at T2 and T3; lack
of energy, changes in skin, pain, and feeling drowsy had
symptom scores >2 at all measurement points.

Symptom changes over time
Figure 2 illustrates the number of symptoms over the three
measurement points. Over time, there was a significant in-
crease in the number of symptoms reported (table 4; P
= .003). Patients with a higher depression score reported
more symptoms. Note that there was a lot of variation
of symptom experience within patients compared to the
between patient variability (intraclass correlation after ad-
justment = 0.27).
Exploration of symptoms over time was also conducted
for all symptoms separately (data not shown). Symptom
scores decreased significantly over time for cough, feeling
bloated, worrying and lack of appetite. No symptom score
increased significantly.

Fatigue prevalence, changes over time and associations
Patients’ mean fatigue scores were 36.3 (± 12.4; range
3–52) at T1, 30.2 (± 11.5; 5–52) at T2, and 31.3 (± 12.4;
10–52) at T3, with lower scores indicating more fatigue.
Of 76 patients assessed at T1, 47 (62%) had fatigue scores
<43; of 58 patients assessed at T2, 50 (86%) had fatigue
scores <43; and of 50 patients assessed at T3, 38 (76%) had
fatigue scores <43.
Figure 3 illustrates how patients’ fatigue score changed
over the three measurement points. Again, the individual
trajectory lines show that fatigue varied greatly within pa-
tients and among patients. A random-intercept regression
model on the entire sample showed a statistically signific-
ant decrease in the fatigue scores, indicating the increase
of patients’ fatigue over time (see table 5). Patients with
a higher depression score on the HADS reported more
fatigue. The intraclass correlation of 0.47 indicated that
within-patient variability was somewhat smaller than in the
symptoms model.
At T2, exploring associations between fatigue as outcome
variable and the potential correlates anemia (variables Hb
and other anemia-related symptoms), depression, number
of symptoms, diagnosis, as well as additional clinical and
demographic factors, yielded a multiple regression model
with performance status (ECOG-PS) and depression
(HADS) as significant factors (see table 6). The model ex-
plains 60% of the variance in fatigue.

Discussion

According to our systematic literature review, this is the
first prospective study exploring comprehensively symp-
tom prevalence, and in particular fatigue, in Swiss outpa-
tients with lymphoma, breast, lung, or colorectal cancer re-
ceiving chemotherapy.

Symptom prevalence and changes over time
Patients in this study already experienced a considerable
number of symptoms (mean 9.8 ± 6.5, range 1–28) at the
start of chemotherapy, likely related to the disease itself.
Similarly, Breen et al. [5] and Gwede et al. [8] reported
high symptom prevalence prior to chemotherapy. As it has
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to be expected in patients receiving side-effects causing
chemotherapy, the number of symptoms increased signific-
antly over time (mean 14.4 ± 6.6, range 0–31 at T2; mean
13.7 ± 6.2, range 0–27 at T3). With on average 14 symp-
toms over three weeks in patients receiving the second or
third cycle of chemotherapy, Chou et al. [7] reported a sim-
ilar number of symptoms. Additional comparisons do not
seem adequate due to differences in study designs, samples
and measurement instruments.
While worrying, feeling drowsy, lack of energy, feeling
sad, difficulty sleeping, and pain (likely disease related,
since almost 50% of the patients received palliative treat-
ment) were most prevalent before the start of chemother-
apy in this study, the most prevalent symptoms at T2 and
T3 included lack of energy, feeling drowsy, worrying, dif-
ficulty sleeping, dry mouth, and pain. Lack of energy, oral
problems, sleeping problems, and pain were also among
the most prevalent symptoms in other studies [4–8]. Lack
of energy or fatigue ranked highest regarding prevalence
throughout and pain was highly prevalent in most other
studies that included outpatients and/or patients receiving
chemotherapy, while the prevalence of other symptoms
differed [3, 18, 20, 21, 37–45].

Symptom scores for several symptoms were >2 at each
measurement point, and for some symptoms, the score re-
mained >2 over two or even all three measurements, in-
dicating a considerable symptom burden for patients. The
most burdensome symptoms changed over time; at T1,
symptoms that may be related to the disease seem more
pronounced, while symptoms with the highest scores seem
primarily related to the cell toxicity of chemotherapeutic
agents at T3. Few significant changes in the scores of
single symptoms were found. This may be partly attributed
to the small number of patients experiencing a symptom; it
may also show options for improving symptom control.
The regression model showed that patients with a higher
depression score reported more symptoms. While Breen et
al. [5] showed physical symptoms as predictors of depres-
sion, and Yamagishi et al. [6] found a relationship between
changes in physical symptoms and change in the Distress
Thermometer, a screening measure for major depression
and adjustment disorder. The association of symptoms and
depression was rarely explored in other prevalence studies.
In addition, several symptoms that are common in patients
with advanced cancer are also known as symptoms of de-

Table 1: Demographic and clinical characteristics of participants.

Patient characteristics No. % Mean SD Range
Total number of patients 77

Age, years 58.1 14.5 19-87

Gender, female 40 51.9

Primary tumors
Colorectal
Breast
Lymphoma
Lung

23
19
18
17

29.9
24.7
23.4
22.0

Chemotherapy
Alone
Combined with biotherapy
Combined with radiotherapy

49
26
2

63.6
33.8
2.6

Goal of therapy
Palliative
Adjuvant
Curative
Neo-adjuvant

38
20
14
5

49.3
26.0
18.2
6.5

Number of comorbidities* 77 1.56 1.3 0-6

Body mass index° 61 24.8 5.6 17.1–49.7

Note. *Comorbidities according to ICD 10. ° Body mass index = weight in kg / height in m².

Table 2: Scores of depression, anxiety, other anemia-related symptoms, ECOG-PS, anemia and anemia treatments.

T1 (N = 77)
Mean ± SD (range)

T2 (n = 58)
Mean ± SD (range)

T3 (n = 50)
Mean ± SD (range)

Depression scores 5.0 ± 4.0 (0-13) 5.7 ± 3.6 (0-15) 5.5 ± 3.7 (0-18)

Anxiety scores 5.6 ± 3.8 (0-18) 5.0 ± 3.6 (0-14) 4.6 ± 3.4 (0-13)

Anemia Additional Concerns score 20.6 ± 4.7 (10-28) 19.4 ± 4.2 (9-28) 20.0 ± 4.2 (11-27)

ECOG-PS score
Median

1.20 ± .88
1

1.38 ± .82
1

1.34 ± .87
1

Anemia*
Mild (Hb 11.9–10 g/dl)
Moderate (Hb 9.9–8.0 g/dl)
None (Hb ≥12 g/dl)

n = 67 (%)
14 (21)
2 (3)
51 (76)

n = 49 (%)
17 (35)
2 (4)
30 (61)

n = 37 (%)
16 (43)
2 (6)
19 (51)

Anemia treatments
Iron
Red blood cell transfusions
Erythropoietin
None

T1 to T2, n = 75 (%)
4 (5)
3 (4)
2 (3)
66 (88)

T2 to T3, n = 46 (%)
4 (9)
2 (4)
2 (4)
38 (83)

*Anemia grading according to Berger [63]
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pression, and furthermore, pain and fatigue may be predict-
ors of depression [12, 46].
Remarkably, symptom experience varied widely over time
in individual patients and also among patients, as clearly
illustrated in figure 2. While this aspect has rarely been
demonstrated before, it strongly supports the need for indi-
vidual symptom management.

Fatigue
In our study, fatigue was common, starting already with
more fatigue before start of chemotherapy than the average
score of 43 of the general United States population [47].
This average fatigue level at T1 may have been related to
the disease itself or to surgery, since the majority of pa-
tients were receiving adjuvant or palliative chemotherapy.
In 85 patients with breast cancer, Ancoli-Israel et al. [48]
also found some fatigue prior to the start of neoadjuvant or
adjuvant chemotherapy.

Table 3: Symptom prevalence in descending order at T2, with number and percentages of patients experiencing a symptom and symptom scores.

Symptom No. of patients with symp.
N = 58

% of patients with symp. Symptom score (0-4)
mean (SD)

Lack of energy 49 84.5% 2.16 (.81)

Feeling drowsy 47 81.0% 2.09 (.63)

Difficulty sleeping 41 70.7% 2.26 (.80)

Worrying 40 69.0% 2.03 (.78)

Dry mouth 36 62.1% 2.14 (.82)

Difficulty concentrating 35 60.3% 1.48 (.65)

Pain 33 60.0% 2.08 (.83)

Hair loss 33 57.9% 2.68 (.97)

Change in the way food tastes 32 56.1% 2.17 (.94)

Feeling sad 31 53.5% 1.84 (.64)

Numbness/tingling in hands/feet 28 48.3% 2.13 (.97)

Sweats 28 48.3% 1.76 (.79)

“I don’t look like myself” 27 46.6% 1.91 (.93)

Weight loss 26 45.6% 1.58 (.97)

Dizziness 26 45.6% 1.71 (.84)

Feeling nervous 26 45.6% 1.69 (.67)

Constipation 26 44.8% 1.90 (.95)

Feeling irritable 25 43.9% 1.60 (.59)

Nausea 25 43.1% 1.86 (.85)

Lack of appetite 24 42.1% 2.00 (1.03)

Mouth sores 23 40.4% 2.00 (1.04)

Shortness of breath 22 38.6% 2.29 (.85)

Diarrhea 22 37.9% 2.18 (.82)

Changes in skin 20 34.5% 2.13 (.84)

Difficulty swallowing 19 33.9% 1.98 (.68)

Cough 19 33.3% 1.75 (.83)

Feeling bloated 19 32.8% 1.82 (1.04)

Itching 17 29.3% 1.65 (.89)

Vomiting 13 22.8% 1.36 (.74)

Swelling of arms or legs 12 21.1% 1.58 (.70)

Problems with urination 11 19.0% 1.30 (.41)

Table 4: Results of the random-intercept regression model with number of symptoms as outcome variable.

Estimate Standard error Degrees of freedom T-value P-value
Intercept 5.6167 0.8247 76 6.81 <.0001

Time (in days) 0.3652 0.08897 105 4.11 <.0001

Depression (HADS score) 0.8251 0.1257 105 6.57 <.0001

Table 5: Results of the random-intercept regression model with fatigue as outcome variable.

Estimate Standard error Degrees of freedom T-value P-value
Intercept 47.455 1.1357 76 41.78 <.0001

Time (in days) –0.0754 0.0207 104 –3.64 0.0004

Depression (HADS score) –2.3017 0.1983 104 –11.61 <.0001

Table 6: Multiple regression model at T2 with fatigue as outcome variable.

Estimate 95% Confidence Intervals Chi² P-value
Intercept 46.0407 42.0689 50.0125 516.19 <.0001

Performance status (ECOG-PS) –3.9005 –6.7785 –1.0225 7.06 0.0008

Depression (HADS score) –1.8497 –2.4818 –1.2175 32.89 <.0001
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Fatigue scores in our study decreased significantly from
baseline to one week prior to the third cycle of chemo-
therapy, meaning that patients experienced more fatigue
at T2 and T3. Cella et al. [49] determined a change of
three points as minimal clinically important difference on
the FACIT-Fatigue score, using objective measures as an-
chors (Hb level, functional status, response to treatment).
Reddy et al. [50] used the subjective perspective of 194
patients with advanced cancer to determine an increase of
10 points in the FACIT-Fatigue score as clinically import-
ant improvement. The mean fatigue score decrease of 6.1
points from T1 to T2 in our study may, thus, be considered
as barely reaching clinical relevance. In several cross-sec-
tional studies, using diverse samples of patients treated
with chemotherapy for various length of time, fatigue was
also common and frequently the most prevalent symptom
[51–55]. Equally in accordance with our findings, most
previous studies showed an increase of fatigue over several
cycles of chemotherapy [51, 55, 56]. As an exception, Ber-
ger [57] did not find an increase in fatigue over three cycles
of chemotherapy in 72 women with breast cancer after sur-
gery.
Again, as illustrated in figure 3, fatigue scores in our study
varied widely among patients and over time for individual
patients. Mean values may blur the diverse trajectories of
individual patients; this aspect has rarely been reported be-
fore and poses challenges for individual symptom manage-
ment.
Regarding correlates of fatigue, a variety of factors have
been explored with mixed results in previous research. In
our study, higher depression scores and lower performance
status were associated with more fatigue; the variables ex-
plained 60% of the changes in fatigue at T2. In several oth-
er studies, fatigue was also associated with depression [51,
52, 54] and performance status [51, 58]. Can et al. [59] and
Hartvig et al. [52] found specific symptoms to be associ-
ated with fatigue. Number of symptoms was used instead
of single symptoms in our study in order to avoid too many
variables in the model given the limited sample size. The
variable (number of symptoms) did not contribute signific-
antly. The Hb level was also not correlated significantly to
fatigue in our study; other authors reported mixed results.
In the studies included in the review of Servaes et al. [51],
no associations were found, while Hb levels were signific-
antly correlated with fatigue in some other studies [54, 60,
61].

Study limitations
Some limitations of this study should be noted. The envi-
sioned number of 100 participants was not achieved be-
cause the number of admissions unexpectedly dropped dur-
ing data collection. With few patients refusing participa-
tion, however, the attrition rate of 35% was higher. This
may not be uncommon in a sample including almost 50%
of patients with palliative treatment. Though the lower
number of participants did not jeopardise the longitudinal
overall analyses, small numbers of participants experien-
cing specific symptoms limited trend explorations of single
symptoms.

Conclusions

This study provides for the first time prevalence data based
on a comprehensive symptom assessment with an addi-
tional focus on fatigue at start and prior to the third and
fourth cycle of chemotherapy in outpatients with lymph-
oma, breast, lung, and colorectal cancer in Switzerland.
Such prevalence data are relevant for clinical practice as
foundation for improving assessment and management of
symptoms, staff education and services [62]. Findings al-
low the identification of areas in symptom management
with the potential of improvement. Pain, for instance, is a
treatable symptom; the symptom was nevertheless present
in over half of the patients with a score of >2 at all meas-
urement points. High symptom prevalence already at start
of chemotherapy and later in the follow up plus the great
variability in symptom experience call for systematic
symptom assessment with individual management that
does not focus solely on side-effects of therapy but includes
disease-related symptoms and depression to achieve satis-
factory control of symptoms in this population.
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Figures (large format)

Figure 1

Overview of patient accrual and retention.
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Figure 2

Predicted trend of number of symptoms over the three measurement points: thin lines represent patients’ individual trajectories, the thick line the
average group trend.

Figure 3

Predicted trend of fatigue over the three measurement points: thin lines represent patients’ individual trajectories, the thick line the average
group trend. Lower scores indicate increase of fatigue.
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