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Abstract
Purpose The aim was to assess patients’ perception of chemotherapy side effects and analyze
the relationship between these, depression, and treatment rejection.
Methods A multi-center, signal-arm study in 456 patients with resected, non-metastatic cancer.
Conducted upon completion of adjuvant chemotherapy. Participants answered questionnaires
evaluating chemotherapy side effects (EORTC-QLC-C30), depression (BSI), and decision
regret (DRS).
Results The three most common symptoms reported by the patients were fatigue (57.5%),
insomnia (56.7%), and pain (31%). Only 7.6% (n=35) expressed regret over having opted to
receive adjuvant chemotherapy. Fatigue, insomnia, dyspnea, and pain were associated with
more depression, while fatigue, pain, and age were associated with decision regret.
Conclusion Healthcare professional should consider decreasing fatigue, insomnia, and pain
a priority if quality of life is to be improved for patients receiving chemotherapy. The treatment
of the side effects of chemotherapy for cancer is essential to improve the quality of life and
compliance with the treatment.
Key words adverse events, adjuvant therapy, anticancer drugs, EORTC-QLC-C30, fatigue,
toxicity
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Introduction

0.78 to 0.90. In the present study, internal consistency (Cronbach’s
alpha) was 0.75.

Cancer is a serious healthcare issue that greatly impacts patients
and their relatives [1]. This is due to disease itself and the therapies.
Chemotherapy is one of the mainstays of treatment and often
causes uncomfortable side effects. Some of these are isolated
during the days following chemotherapy administration, but others
persist for a time after completing treatment [2, 3] negatively
affecting patient's quality of life (QoL) [2], activities, as well as
their family or social life [3], and cause depression [4].
Likewise, unsuccessful control of chemotherapy toxicity can
affect treatment efficacy, given the need to decrease doses, prolong
intervals, or terminate it prematurely [4], and lead to the patient
being discontent with or rejecting treatment [5].
This study sought to assess patients’ perception of chemotherapyassociated side effects upon completion of adjuvant chemotherapy,
as well as to analyze the relation between side effects, depression,
and treatment rejection.

Decision Regret
It was measured by the Decision Regret Scale (DRS) which is a
five-item to evaluate decisional regret [8]. The DRS is a self-report
scale to evaluate decisional regret. Items are scored on five-point
Likert scales, ranging from 1 to 5. Scores were reversed for items 2
and 4; mean scores were obtained and the converted by subtracting
1 and multiplying by 25. Scores range from 0 to 100, with higher
scores indicating greater regret. Internal consistency reliability
estimates (alpha) range from 0.81 to 0.92 for oncology patients [9].
Interference with activities
It was measure using the EORTC QLQ-C30 three-item
interference activities subscale [6].

Materials and methods

Statistical analysis

Participants and procedure

Descriptive statistics were reported for demographic information.
Independent t-test were performed to assess differences in
spirituality scales based on sociodemographic and clinical
characteristics. Pearson’s chi-square test was used to evaluate
association between chemotherapy side effects, depression,
and decision regret. Different hierarchical multiple linear
regression analyses were performed to examine the influence of
chemotherapy side effects on depression and decision regret, with
adjustment for sociodemographic and clinical variables. Those
sociodemographic and clinical variables that were significantly
related to chemotherapy side effects in the univariate analysis were
introduced into the linear regression analysis. Statistical analyses
were performed with Statistical Package for Social Sciences (SPSS)
software (IBM-SPSS for Windows, version 23.0).

This multi-institutional, prospective, transversal research design
study pooled consecutive patients recruited at 14 hospitals in
Spain. The study was approved by the Ethics Review Board
at each institution. Inclusion criteria required aged 18 years or
older, had a resected non-advanced, solid tumor, eligible for
adjuvant treatment. Individuals with metastatic disease, first-time
recipients of adjuvant therapy, treated with preoperative radio- or
chemotherapy, or with adjuvant hormone therapy or radiotherapy
without chemotherapy were excluded. Patients were included in
the study at the beginning of chemotherapy by completing various
questionnaires and several of these scales were refilled at the end
of adjuvant chemotherapy. Patients who had completed the end-oftreatment questionnaires were considered for this analysis.
Measure
Participants’ characteristics and those of their tumor were
recorded by means of an interview and their clinical history.
Toxicity, depression, toxicity, decision regret and the interference
of chemotherapy with daily activities were measured through
questionnaires filled out by the patients themselves.
Chemotherapy side effects
It was measured using the European Organization for Research
and Treatment of Cancer QoL questionnaire instrument (EORTC
QLQ-C30) [6]. The scale contains 30 items grouped into three
scales: functional scale, symptoms scale and global health status.
Scores for each item range from 0 to 100. Higher functional scale
and global health status scores and lower symptoms scale scores
indicate better QoL (in this sample α=0.85).
Depression
It was measured by using the six-item depression subscale
from the Brief Symptom Inventory (BSI) [7]. The BSI-6 assess
the dimension of depression, ranging from sadness to suicidal
symptoms [7]. Respondents were asked to answer based on how
they had felt over the previous seven days; each item was rated on
a five-point Likert scale from 0 (no at all) to 4 (extremely); scores
on scale ranged from 0 to 24 with higher scores indicating greater
depression. Raw scores are converted to T-scores based on genderspecific normative data. The test-retest reliability ranged from

Results
Baseline characteristics, side effects and decision regret
From June 2015 to August 2018, 746 patients were recruited;
63 failed to meet inclusion criteria. Finally, 456 subjects were
included and their basal characteristics are shown in the table
1. All had undergone curative oncology surgery and received
adjuvant chemotherapy. Patients were mostly (83%) treated with
the following chemotherapy regimens: fluoropyrimidine +/oxaliplatin, doxorubicin + cyclophosphamide + paclitaxel, cisplatin
+ vinorelbine, gemcitabine, temozolomide. Monotherapy was
administered in 23.2%, while 75.2% received a combination of two
or more drugs.
After completing chemotherapy, patients most frequently
reported: fatigue (57.5%), insomnia (56.7%), and pain (31%). In
51.9%, side effects interfered with social activities, with family
life in 43.0%, and 20.0% had symptoms interfering with everyday
activities.
When asked about their satisfaction with the decision to accept
adjuvant treatment, only 7.6% (n=35) said they deeply regretted
receiving treatment.
Perception of side effects by gender, age and tumor characteristics
The most frequent side effects were nausea/ vomiting, insomnia,
and pain in both genders and across all age groups (table 2).
Women reported significantly more fatigue, pain, dyspnea, and
insomnia than men. Individuals under the age of 54 experienced
more fatigue and pain than people over 65 years.
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Table 1. Participant characteristics (n=456).
Baseline characteristics

Patients with cancer

Gender: n (%)
Women

253 (55.5)

Men

203 (44.5)

Age (years): mean (SD)

59.2 (12.1)

Marital Status: n (%)
Married/partnered

363 (79.4)

Without partnered

93 (20.6)

Educational level: n (%)
Primary

396 (86.8)

Medium

60 (13.2)

Employment status: n (%)
Active

179 (39.3)

Retired or unemployed

277 (60.7)

Cancer localization: n (%)
Colorectal

205 (45.0)

Breast

143 (31.4)

Others

108 (23.7)

Cancer stage: n (%)
I-II

243 (53.2)

III

213 (46.7)

Type of treatment: n (%)
CT

319 (69.9)

CT+ RT

137 (30.0)

Type of chemotherapy (%)
Monotherapy

106 (23.2)

Combined

350 (76.8)

Abbreviations: CT: chemotherapy; RT: radiotherapy; SD: standard deviation; %: percentage
Symptoms interfered more with social activities in females than
males; likewise, women reported more depressive symptoms than
men. In younger patients, symptoms interfered more with social,
family, and daily living activities; additionally, these patients
had more depression than older ones (>65 years). There were no
significant differences in the subjects’ perception of their overall
QoL by gender or age.

The most frequent side effects were fatigue, insomnia, loss
appetite, and pain across tumor sites and stages. Women with
breast cancer reported significantly more fatigue and pain than
patients with colon cancer. Participants with other tumors reported
significantly more nausea/vomiting and loss of appetite than breast
and colon cancer patients. Individuals with stage III cancer had
significantly more loss of appetite and diarrhea than patients with
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Table 2. Perception of side effects by gender and age.
p value

≤54

55-65

≥66

p value

(n=203)

Female
(n=253)

(gender)

(n=163)

(n=138)

(n=155)

(age)

Fatigue

29.1 (24.8)

40.2 (28.7)

0.001

40.6 (29.5)

29.8 (26.7)

35.4 (24.5)

0.002

Nausea/vomiting

11.9 (20.5)

10.6 (20.1)

NS

11.7 (21.4)

10.7 (20.9)

11.5 (18.1)

NS

Pain

16.3 (21.9)

21.8 (27.8)

0.021

25.1 (29.0)

14.9 (22.8)

18.3 (23.1)

0.002

Dyspnea

3.6 (12.7)

8.5 (21.2)

0.004

8.4 (21.1)

4.0 (15.3)

7.1 (17.6)

NS

Insomnia

23.2 (27.8)

37.3 (37.0)

0.001

35.3 (35.9)

26.2 (33.3)

31.2 (31.4)

NS

Loss of appetite

20.2 (29.9)

21.1 (30.5)

NS

16.6 (26.5)

24.7 (33.5)

20.6 (29.4)

NS

Diarrhea

19.3 (28.3)

15.2 (26.5)

NS

17.4 (29.3)

16.2 (27.8)

17.9 (24.8)

NS

Overall quality of
life

70.6 (24.3)

67.8 (22.8)

NS

66.8 (23.8)

69.6 (24.6)

70.6 (22.1)

NS

Anxiety

58.9 (6.8)

62.0 (7.7)

0.012

62.0 (7.3)

59.5 (7.2)

60.4 (6.3)

0.009

Depression

59.8 (5.7)

61.2 (6.3)

0.001

61.5 (6.3)

59.8 (5.4)

60.4 (6.3)

0.001

Interference with
family life

18.1 (26.0)

21.3 (27.9)

NS

27.7 (29.7)

12.9 (23.5)

19.4 (25.8)

0.001

Interference with
social activities

20.9 (27.1)

28.2 (29.5)

0.007

32.3 (31.6)

18.4 (25.5)

24.8 (25.5)

0.001

Interference with
daily living activi- 11.4 (16.5)
ties

14.6 (18.7)

NS

16.2 (19.3)

10.1 (17.1)

13.9 (16.3)

0.009

Side effects

Male

Abbreviations: NS: no statistic significance.
cancer in stage I-II (table 3).
Subjects receiving a single cytotoxic agent stated that they
suffered significantly more loss of appetite than those receiving
two or more drugs. Participants being administered two or more
cytotoxic agents had significantly more dyspnea than those
receiving one drug. Patients with chemo and radiotherapy reported
significantly more pain than patients with chemotherapy alone
(table 4). There were no significant differences with respect to the
remaining categories analyzed.
Side effects as predictors of depression and decision regret
The results of the correlation analysis indicated that all side
effects scales were positively correlated with depression, and
decision regret (all p<0.001). The linear regression analysis
predicting depression scores produced a significant regression
(F(4,429)=63.847, p=<0.001) and explained 36.9% of the variance in
depression scores. Significant predictors of depression scores were
fatigue, insomnia, dyspnea, and pain (=0.246, p=0.001; =0.285,
p= 0.001; = 0.111, p= 0.012, and = 0.117, p= 0.026, respectively).
When the covariates were added to the analysis, no differences
were detected.
In decision regret, the linear regression analysis showed that
the fatigue and pain (= 0.209, p= 0.001 and = 0.145, p= 0.018,
respectively), and age (=0.095, p=0.044) explained 9.6% of the
variance in meaning scores (F(3,429)=18,878 p=0.001).

Discussion
This study analyzes the presence of side effects in patients with
cancer upon completion of adjuvant chemotherapy. In this series,
chemotherapy provoked important side effects. It well known that
the side effects of systemic chemotherapy on treatment of cancer
are often severe. It is a worldwide problem that how to reduce
the side effects from the chemotherapy. Volker et al. conducted
a review on novel concepts to reduce the side effects of systemic
cancer treatment. They focused on immunotherapy having the
aim of reducing side effects and increasing long-lasting efficacy
in cancer therapy. Therefore, the conventional chemotherapy ,
even if effective, can result in the serious side effects which have a
limitation on its usage.
Fatigue and pain are two of the most common problems
experienced by people with cancer. The level of fatigue and pain
in this sample were considerable: half exhibited fatigue and almost
one in three suffered pain. This is consistent with other studies
in which fatigue and pain are beginning to be acknowledged as
one of the most important, long-term consequences of cancer
and its treatment [10]. Up to 85% of all individuals undergoing
chemotherapy feel tired and weak [11], and between 20% and
50% complain of pain, a figure that soars to 90% in patients with
metastatic or terminal disease [12]. In our sample in particular,
females, patients with breast cancer, and younger participants
reported fatigue and pain [13]. Fatigue and pain are two of the
symptoms that produce the greatest distress among women with
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Table 3. Perception of side effects by tumor and stage.

(n=205)

Breast Tumor Others
(n=108)
(n=143)

Fatigue

31.1 (27.0)

41.3 (28.6)

35.4 (25.8) 0.003

35.4 (27.5)

24.9 (27.8)

NS

Nausea/vomiting

9.5 (16.5)

8.7 (16.8)

18.1 (24.1) 0.001

9.5 (18.3)

13.0 (22.0)

NS

Pain

15.2 (23.3)

23.7 (27.3)

21.9 (26.1) 0.044

19.6 (25.8)

18.3 (24.3)

NS

Dyspnea

4.3 (15.7)

9.3 (21.7)

6.4 (16.7)

7.5 (18.8)

5.3 (17.6)

NS

Insomnia

27.3 (34.5)

35.8 (35.0)

31.4 (30.6) NS

31.3 (32.6)

29.9 (35.2)

NS

Loss of appetite

20.9 (31.4)

15.3 (25.3)

28.0 (32.7) 0.005

17.5 (27.6)

24.1 (33.1)

0.025

Diarrhea

19.1 (29.2)

12.3 (22.6)

19.6 (28.9) NS

14.3 (24.6)

20.3 (29.8)

0.020

Overall quality of
life

69.5 (24.0)

66.7 (23.2)

68.2 (23.3) NS

67.4 (23.9)

69.1 (23.2)

NS

Anxiety

59.5 (7.3)

63.6 (7.6)

61.6 (7.1)

0.017

60.7 (7.7)

60.5 (7.3)

NS

Depression

59.9 (5.9)

60.7 (6.2)

61.7 (6.1)

NS

60.3 (6.2)

60.9 (5.9)

NS

Interference with
family life

18.6 (27.1)

21.6 (26.3)

20.8 (28.0) NS

19.2 (25.7)

20.3 (29.3)

NS

Interference with
social activities

23.5 (29.3)

26.5 (27.2)

27.1 (29.3) NS

23.5 (28.4)

26.8 (29.8)

NS

Interference with
daily living activities

12.3 (17.6)

13.8 (17.6)

14.0 (18.6) NS

12.0 (16.8)

14.4 (19.1)

NS

Side effects

Colon Tumor

p value

NS

I-II

III

(n=243)

(n=213)

p value
(Stage)

Abbreviations: NS: no statistic significance.
breast cancer [3, 14]. Most patients report that fatigue and pain
are major obstacles to carrying out daily activities and diminish
patients’ QoL [3]. Younger subjects also report frequent physical
problems following chemotherapy, including fatigue, pain, loss of
appetite, etc. [15]. Similarly, fatigue and pain may be related to
the cancer’s clinical characteristics (stage, surgical treatment, and
tumor site) [12]. Moreover, there is evidence that chemotherapy
and radiotherapy contribute to chronic pain [16], as we found in
our study.
In our study, insomnia was present in more than half of the
sample as seen in several previous series [17] and was more
common in females than in males, with no differences detected
based on age, tumor, stage, or treatment. Our results are consistent
with previous studies that found higher levels of sleep disturbances
in women undergoing chemotherapy [18] these have been related
to increased fatigue, decreased QoL [17] and lower pain threshold
[19].
In earlier works, an increase in side effects following treatment
was associated with more symptoms of depression and worse
QoL in patients with cancer [20]. Likewise, fatigue, pain, and
age correlated with greater regret with respect to the treatment.
Studies that have examined regret among cancer patients following
treatment indicate that rejection has been associated with worse
QoL and dissatisfaction with the care and information provided [5].
This work has certain limitations. First, the subjects may have
found it hard to distinguish between side effects caused by
chemotherapy and those due to the cancer surgery, age, or other

drugs. Another limitation, associated with the cross-sectional
nature of the study, is that the toxicity measured is the residual
toxicity after completing adjuvant chemotherapy.
In general, our results reveal that the most prevalent side effects
of chemotherapy for cancer were fatigue, insomnia, and pain.
These symptoms can impair patients’ psychological status and
their satisfaction with treatment and the doctor-patient relationship.
It is vital that toxicity be optimally treated as soon as it arises
throughout treatment, as well as later on, both to maximize QoL,
as well as to encourage patients’ treatment compliance.
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Table 4. Perception of side effects by drugs and treatment.
One drug

Two or more

Fatigue

(n=106)
31.2 (25.8)

(n=350)
36.7 (27.9)

Nausea/ vomiting

12.8 (21.5)

Pain

Side effects

p value

Chemotherapy Chemo & radiotherapy

p value

NS

(n=319)
34.5 (28.1)

(n=137)
37.6 (26.2)

10.7 (19.8)

NS

11.2 (20.3)

11.5 (20.1)

NS

19.4 (25.1)

19.4 (25.5)

NS

17.9 (25.0)

23.2 (26.3)

0.040

Dyspnea

3.1 (14.2)

7.5 (19.2)

0.029

6.1 (17.5)

7.1 (19.6)

NS

Insomnia

29.8 (30.6)

31.4 (34.7)

NS

29.1 (33.9)

35.5 (33.5)

NS

Loss of appetite

26.6 (33.1)

19.3 (29.5)

0.032

20.5 (31.1)

21.8 (28.7)

NS

Diarrhea

19.0 (29.9)

16.2 (26.3)

NS

18.5 (29.1)

13.9 (22.7)

NS

Overall quality of life

68.1 (25.1)

37.9 (23.1)

NS

68.4 (23.7)

66.8 (23.1)

NS

Anxiety

60.1 (7.7)

60.8 (7.4)

NS

60.4 (7.5)

61.1 (7.4)

NS

Depression

60.1 (5.9)

60.7 (6.1)

NS

60.5 (6.1)

60.7 (6.1)

NS

Interference with fami- 17.4 (25.7)
ly life

20.8 (27.8)

NS

19.9 (27.6)

20.5 (26.6)

NS

Interference with social 21.9 (27.2)
activities

26.3 (29.6)

NS

24.8 (29.5)

26.7 (28.0)

NS

Interference with daily 13.2 (19.2)
living activities

13.2 (17.5)

NS

13.1 (17.6)

13.6 (18.2)

NS

NS

Abbreviations: NS: no statistic significance.
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