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fatigue in breast cancer patients under adjuvant chemotherapy: a
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Background: Cancer-related fatigue (CRF) is a severe symptom in breast cancer survivors. We aimed
to explore the effects of the solution-focused brief therapy (SFBT) on CRF in breast cancer patients after
lumpectomy or mastectomy under adjuvant chemotherapy.
Methods: First, 196 patients with primarily diagnosed breast cancer were recruited, screened, and
the qualified 160 patients were randomly assigned into the control (routine nursing interventions), and
intervention (routine nursing interventions and SFBT) groups. CRF was evaluated using the Chinese version
of revised Piper Fatigue Scale. Data were collected at baseline (T1), post-intervention (T2), and post-followup (T3).
Results: Mild to severe fatigue existed in all qualified participants at T1 and the fatigue symptom went
worse with the chemotherapy in control group. In intervention group, the fatigue level decreased at T2
(P<0.05), and went to the similar level at T3 as that at T1. The levels of behavioral, affective, and sensory
fatigues in the control group significantly increased at T3 (P<0.05), while no difference was found in the
intervention group. This study showed that SFBT effectively decreased CRF in breast cancer survivors after
surgery under adjuvant chemotherapy.
Conclusions: Hence, SFBT might be a beneficial non-pharmacological intervention alone or in
combination with other interventions to improve patients’ quality of life.
Keywords: Breast cancer; cancer-related fatigue (CRF); adjuvant chemotherapy; solution-focused care model;
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Introduction

metastases is now theoretically recognized to be curative.

Breast cancer, the most common female malignancy and
one of the three most common cancers worldwide, has an
increasing morbidity and mortality in developing countries
and remains the leading cancer-related cause of disease
burden for women (1). Early breast cancer without distant
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Conventional therapeutic strategies for early breast cancer
include primary surgery, radiotherapy for local therapy and
endocrine therapy, as well as chemotherapy for systemic
therapy (1).
Cancer-related fatigue (CRF), a symptom generally
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experienced by cancer survivors throughout disease
development and treatment, is now a severe, prevalent and
unneglectable problem existing among cancer survivors,
which has greatly affected their psychological conditions and
life quality (2). While the etiology of CRF is extraordinarily
complicated and many factors are considered to be involved
in the generation, development and deterioration of CRF.
The multifactorial processes of CRF might link with
physiological, clinical, as well as psychological factors (2,3).
Cancer treatments including surgery, chemotherapy,
radiotherapy and so on can cause severe CRF directly or
indirectly (4-6). To alleviate CRF, strategies have been
proposed to be applied in specific contexts. Evidences
indicated that pharmacological and non-pharmacological
measures can yield moderate or above benefits on CRF.
Stimulants, antidepressants, and erythropoietin, are
administered alone or in combination to relieve CRF (7).
Physical exercises or therapies, such as yoga, auricular point
therapy, as well as resistance exercises, can provide benefits
for cancer survivors (8-10). Psychological interventions have
been reported to be effective in cancer-related psychological
symptoms, including stress, depression, and fatigue (11,12).
Recently, Aminnasab et al. showed the solution-focused
brief therapy (SFBT) effectively decreased depression and
stress in breast cancer patients (13). The “solution-focused”
was entitled according to the intervention. This therapy
was initiated in the early 1980s at Brief Family Therapy
Center in Milwaukee in order to investigate short-term
therapeutic effects and techniques to help patients change.
We hypothesized that this therapy might function in the
relief of breast cancer-induced fatigue.
The present study aimed to explore the effects of SFBT
on CRF in breast cancer patients after surgery and dedicated
to adjuvant chemotherapy. We present the following article
in accordance with the CONSORT reporting checklist
(available at http://dx.doi.org/10.21037/tcr-20-2734).
Methods
Study design
In the present study, 196 female breast cancer patients
were consecutively recruited in Beijing Shijitan Hospital
Affiliated to Capital Medical University, all of which
were receiving adjuvant chemotherapy after surgery
(lumpectomy or mastectomy) between June 2018 and June
2019. The recruited patients were then screened following
the inclusion and exclusion criteria. The inclusion criteria
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were as follows: histologically diagnosed primary breast
cancer; have been received lumpectomy or mastectomy;
scheduled for adjuvant chemotherapy with the regimen
of cyclophosphamide + hydrochloride epirubicin +
fluorouracil injection; expected survival ≥1 year; body mass
index (BMI) ≥18 kg/m 2; able to understand and follow
the study protocol. The exclusion criteria were: refused
to participate; had prior or current mental illness; had a
history of neurological disorders or concurrent malignant
diseases (except carcinoma in situ of skin or cervix); already
participating in other studies. According to the above two
criteria, 36 patients were excluded, among which 12 refused
to participate, 13 had prior or current mental illness, 6 had
neurological disorders, and 5 had other malignant diseases
(Figure 1). Then the eligible 160 patients were numbered
in the order they were recruited and randomly classified
into two groups, the intervention and control groups,
each for 80 cases, using Stata 12.0 software (Figure 1). The
study was conducted in accordance with the Declaration of
Helsinki (as revised in 2013) and the Harmonized Tripartite
Guideline for Good Clinical Practice from the International
Conference on Harmonization. This study was reviewed
and approved by the ethics commitment of Beijing
Shijitan Hospital Affiliated to Capital Medical University
(#2019-34). All patients enrolled completed the informed
consent form.
Interventions
The patients were randomly allocated to the experimental
groups. For patients of control group, routine nursing
interventions were performed including aerobic exercise
(walking, swimming and many kinds of aerobics if
circumstances permit), sleep management (resting regularly
and sufficiently) and diet adjustment (light and healthy
diet with moderate vegetables and fruits, etc.). For patients
of intervention group, SFBT as well as routine nursing
interventions were co-performed. SFBT in this study
contained 5 sessions, introducing the problem, constructing
feasible objectives (miracle exploration composed of setting
positive goals and understanding the approaches selected
to cope with problems encountered), probing exceptions
(to eliminate disruptive behavior and cognitive patterns),
controlling feedback (scaled questionnaire), and evaluating
progress (scaled questionnaire), the similar with that
described previously (13). Interventions for two groups
were performed for 1 h weekly over 8 weeks, followed by
a 12-week follow-up, under the supervision and guidance
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Assessed for eligibility
(n=196)

Randomization
(n=160)

Excluded (n=36):
Refused to participate (n=12);
Not meet inclusion criteria (n=24):
Prior (current) mental illness (n=13),
Neurological disorders (n=6),
Other malignant diseases (n=5)

T1
Allocated to control group
(n=80)

Allocated to intervention group
(n=80)

Intervention for 8 weeks
Lost to follow-up (n=8):
Discontinued intervention (n=5);
Unable to contact (n=3)

Lost to follow-up (n=5):
Drop out (n=2);
Unable to contact (n=3)

Post-intervention assessment (n=72)

Post-intervention assessment (n=75)

T2

Follow-up for 12 weeks
Lost to follow-up (n=6):
Unable to contact (n=5);
Dead (n=1)

Lost to follow-up (n=8):
Unable to contact (n=6);
Dead (n=2)

Post-follow-up assessment (n=66)

Post-follow-up assessment (n=67)

T3

Analysis

Figure 1 Research framework of this study. T1: Baseline; T2: Post-intervention; T3: Post-follow-up.

of experienced therapists. To assess the effects of SFBT on
breast CRF, measurements of subjective fatigue were taken
at 3 time points: baseline (T1, the time before the beginning
of intervention), post-intervention (T2, the time after the
termination of intervention), and post-follow-up (T3, the
time after 12-week follow-up). Researchers who analyzed
the data were blind to the grouping and intervention
procedures.
Subjective fatigue measurement
The subjective fatigue level was measured using the Chinese
version of the revised Piper Fatigue Scale (14), a commonly
used self-assessment tool to multidimensionally measure
fatigue in cancer research. This tool includes 27 items with
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fatigue assessments of subjective perception from four
dimensions (22 items), 4 open-ended questions (the reason
of fatigue, other symptoms, the description of fatigue,
and measurements to alleviate fatigue; 4 items), and the
assessment of fatigue duration (1 item). Patients were scored
focusing the 22 items in the four-dimensional category, that
is, 6 items in the Behavioral/Severity dimension (effects
of fatigue on daily activities; Item 2 to 7), 5 items in the
Affective Meaning dimension (emotional performances
of fatigue; Item 8-12), 5 items in the Sensory dimension
(physiological, psychiatric, and emotional symptoms of
fatigue; Item 13 to 17), and 6 items in the Cognitive/Mood
dimension (absorption and temper; Item 18 to 23). Each
item is matched with a fixed word pair, such as strong/
weak, awake/sleepy, and so on. For the 22 items, each was
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valued from 0 (no fatigue) to 10 (worst), and patients were
asked to circle one single number that best reflects their
current severity of fatigue. The above mentioned 22 items
were calculated for the total and separate scores of four
dimensions, and the other 5 items were not involved in the
scoring. Thus, the total score of the whole scale and the
score of each dimension should be assessed, with the higher
score representing the more serious fatigue. The total score
of fatigue ranges from 0 to 220, and the total score divided
by 22 equaled the average. The scoring manner of each
dimension was similar with that of the total score, that is,
the total score divided by the number of contained items
equaled the average score of each dimension. The fatigue
was divided into 3 grades, that is, the none or mild (score
0 to 3), moderate (score 3 to 6), and severe (more than 6)
grades.
Statistical analysis
Values were expressed as n (percentage, %) or mean ± SD.
The collected data were analyzed using SPSS 23.0 (IBM
Corp., Chicago, IL, USA). For data of demographic and
clinical characteristics of two groups, P values for each
group were derived from either unpaired t-test or Mann–
Whitney test as appropriate. Chi-square test or Fisher’s
exact test was used for assessing distribution of observations
or phenomena between different groups. The effect of
the SFBT on the fatigue measured at T1, T2, and T3
was tested using ANOVA. P<0.05 was considered to be
statistically significant.
Results
As shown in Figure 1, 196 female breast cancer patients
were recruited at the beginning of the present study. After
screened according to inclusion and exclusion criteria,
36 patients were excluded, among which 12 refused
to participate, 13 had prior or current mental illness,
6 had neurological disorders, and 5 had other malignant
diseases. Then the remained 160 patients were randomly
assigned into intervention and control groups (each for
80 cases). During the 8-week intervention, some patients
quit and some were out of touch, which made the followups of 27 patients were lost and those of 133 patients were
obtained. Then the total of 133 patients with full-course
subjective fatigue data at 3 time points were analyzed
(66 in the Intervention group, 67 in the Control group).
Ta b l e 1 d is p la ye d thei r d emo g ra p hi c a nd c lin ical
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characteristics. No significant differences were discovered in
each item between two groups at the baseline (P>005). The
majority of participants were aged 40 to 60, and diagnosed
with stage II or III. More patients with subjective fatigue
were married with less than 2 children and relatively lower
education level (high school and below, data not shown).
As shown in Table 2, the total fatigue level in the
control group increased at T3 time point compared with
that at T1 baseline (P<0.05), indicating that the fatigued
symptom went worse with the chemotherapy. While in
the intervention group, the fatigue level decreased at the
end of intervention (T2) compared with that at the T1
baseline (P<0.05), and went to the similar level at T3
with that at T1 baseline (P>0.05), suggesting that SFBT
intervention prevents the decoration of fatigue along with
the chemotherapy. Meanwhile, the fatigue level in the
intervention group at the end of intervention (T2, P<0.01)
or follow-up (T3, P<0.05) was significantly lower than
that in the control group at the corresponding time point.
The subclass scores of fatigue also showed time effects.
The levels of behavioral, affective, and sensory fatigues
in the control group significantly increased at the end of
the follow-up (T3, P<0.05), while no difference was found
in the intervention group (P>0.05), indicating that SFBT
markedly prevents the decoration of the above fatigues with
the chemotherapy. The group-time effects were represented
in the affective, sensory, and cognitive fatigues, in which
the control level was significantly higher than the invention
level. Hence, SFBT effectively reduced the total as well as
subclass fatigue levels of breast cancer patients, that is to
say, SFBT possessed positive time and group-time effects
in CRF.
As shown in Table 3, all the qualified subjects had fatigue
(mild to severe) and there was no difference of the fatigue
distribution between the two groups at the baseline (T1,
P<0.05). While at the end of intervention (T2) and followup (T3), the distribution pattern in these two groups
were distinctly different. In the intervention group, mild
fatigue cases were increased at T2 and T3 time points, and
moderate and above cases at T3 were relatively less than
the corresponding ones at T1. No significant changes were
found in the distribution of control group throughout the
whole study.
Discussion
In the present study, mild to severe fatigue existed in all
qualified participants at T1 and the fatigue symptom
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Table 1 Demographic and clinical characteristics of the breast cancer study participants
Characteristics

Study group
Intervention (n=66)

Control (n=67)

Age (years)
<40

P
0.6427

2 (3.0%)

5 (7.5%)

40–49

25 (37.9%)

27 (40.3%)

50–60

30 (45.5%)

28 (41.8%)

>60

9 (13.6%)

7 (10.4%)

Body weight (kg)

51.2±11.4

52.9±12.5

0.4937

BMI

24.1±4.4

22.4±5.1

0.2716

Marital status

0.2077

Married

49 (74.2%)

56 (83.6%)

Single/widowed/divorced

17 (25.8%)

11 (16.4%)

No. of children

0.2187

≤2

54 (81.8%)

48 (71.6%)

>2

12 (18.2%)

19 (28.4%)

Employment status

0.4799

No

38 (57.6%)

43 (64.2%)

Yes

28 (42.4%)

24 (35.8%)

Education level

0.5657

High school and below

46 (69.7 %)

50 (74.6%)

College and above

20 (30.3%)

17 (25.4%)

Surgery type

0.3755

Mastectomy

23 (34.8%)

29 (43.3%)

Lumpectomy

43 (65.2%)

38 (56.7%)

Days since surgery

62.3±30.4

58.4±34.6

0.1937

Days since first chemotherapy

16.7±12.8

19.2±14.2

0.3273

Time of having breast cancer

0.4889

≤1year

29 (43.9%)

34 (50.7%)

>1 year

37 (56.1%)

33 (49.3%)

Breast cancer stages

0.7275

I

9 (13.6%)

7 (10.4%)

II

30 (45.5%)

32 (47.8%)

III

18 (27.3%)

15 (22.4%)

IV

9 (13.6%)

13 (19.4%)

Values were expressed as n (percentage, %) or mean ± SD. P values for each group were derived from either unpaired t-test or
Mann-Whitney test as appropriate. Chi-square test or Fisher’s exact test was used for assessing distribution of observations or
phenomena between different groups. BMI, body mass index.
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Table 2 Comparison of subjective fatigue levels (Chinese version of the revised Piper Fatigue Scale)
Items

Study group

P value

Intervention group (n=66)

Control group (n=67)

T1

4.34±0.83

4.58±0.91

0.481

T2

3.24±0.74

5.11±0.85

0.005

T3

4.26±0.86

5.94±0.75

0.023

P value (T1 and T2)

0.041

0.092

P value (T1 and T3)

0.174

0.038

T1

5.02±0.79

4.86±0.88

0.386

T2

4.95±0.92

5.67±0.96

0.072

T3

5.43±0.84

5.91±0.83

0.163

P value (T1 and T2)

0.729

0.224

P value (T1 and T3)

0.284

0.019

T1

3.89±0.77

4.02±0.86

0.208

T2

3.13±0.69

4.48±0.91

0.029

T3

4.01±0.91

5.13±1.04

0.016

P value (T1 and T2)

0.046

0.195

P value (T1 and T3)

0.641

0.033

T1

4.26±0.74

4.11±1.02

0.198

T2

4.42±0.81

4.39±0.94

0.361

T3

4.21±0.97

5.08±0.88

0.037

P value (T1 and T2)

0.392

0.118

P value (T1 and T3)

0.217

0.024

T1

4.47±0.86

4.52±0.71

0.327

T2

3.59±0.77

4.71±0.85

0.008

T3

4.07±0.82

4.92±0.97

0.044

P value (T1 and T2)

0.041

0.682

P value (T1 and T3)

0.224

0.291

Total fatigue

Behavioral fatigue

Affective fatigue

Sensory fatigue

Cognitive fatigue

Values were expressed as mean ± SD.
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Table 3 Distribution of subjective fatigue occurrence (Chinese version of the revised Piper Fatigue Scale)
Total fatigue

Study group
Intervention group (n=66)

Control group (n=67)

T1

0.5348

Mild fatigue

24 (36.4%)

19 (28.4%)

Moderate fatigue

31 (46.9%)

33 (49.2%)

Severe fatigue

11 (16.7%)

15 (22.4%)

T2

0.0048

Mild fatigue

37 (56.1%)

22 (32.8%)

Moderate fatigue

24 (36.3%)

28 (41.8%)

5 (7.6%)

17 (25.4%)

Severe fatigue
T3

0.0173

Mild fatigue

32 (48.5%)

19 (28.4%)

Moderate fatigue

28 (42.4%)

32 (47.7%)

6 (9.1%)

16 (23.9%)

Severe fatigue

P value

Values were expressed as n (percentage, %). Chi-square test or Fisher’s exact test was used for assessing distribution of observations or
phenomena between different groups.

went worse with the chemotherapy in control group. In
intervention group, the fatigue level decreased at T2, and
went to the similar level at T3 as that at T1. The levels of
behavioral, affective, and sensory fatigues in the control
group significantly increased at T3, while no difference was
found in the intervention group. This study showed that
SFBT effectively decreased CRF in breast cancer survivors
after surgery under adjuvant chemotherapy.
In the recent decades, the mortality of breast cancer
has been sharply decreased as a result of earlier detection,
diagnosis, and advanced therapies. Thus, a large number
of breast cancer patients survive after modern therapeutics
and many of them suffer from severe effects of cancer
treatments, including psychological symptoms, especially
fatigue (15-17). CRF might affect efficacy of cancer
therapy or even reduce survival at diagnosis, during and
after treatment (2). Additionally, severe CRF is reported to
prevent survivors from social reintegration (18). Thus, it is
urgent to apply proper solutions to relive CRF during and
after cancer treatment.
Multiple factors might add up to the occurrence of CRF.
Potential disruptions caused by inflammation in the central
nervous system, reduced energy metabolism is reported
to molecularly underlie the development of CRF (19,20).
Abrahams et al. reviewed 12,327 breast cancer survivors
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and concluded that advanced tumor stages, chemotherapy,
as well as receiving surgery-radiotherapy-chemotherapy
combination treatment were risk factors for severe fatigue
of breast cancer survivors after treatment (21). Other
studies further emphasized that chemotherapy appears to
be the critic precipitating and risk factor for CRF in breast
cancer patients (11,22). Hence, in the present study, we
brought the risk factor surgery and adjuvant chemotherapy
into the research system to promise a large ratio of CRF
in the enrolled subjects facilitating the fluently conduction
of following experiments. As predicted, all the enrolled
subjects had fatigue at the beginning with the majority
at mild to severe level, which is consistent with previous
studies which showed that 30–60% patients scored
their fatigue as moderate to severe extent during active
treatment (23). This also signified that the sampling method
in this study is appropriate.
CRF is a kind of subjective sense composed of tiredness
or exhaustion from physical, emotional, and/or cognitive
dimensions (24). There hasn’t been any universal standard
to objectively evaluate CRF yet. Generally, CRF is
generally evaluated by self-reporting using several validated
questionnaires referring to severity, duration, dimensions
and other aspects of fatigue performance, which were
designed for different contexts (23,25). As instruments in
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the questionnaires exhibit obvious heterogeneity in different
contexts, it is better to apply one that used in the similar
context. The revised Piper Fatigue Scale has long been used
to multidimensionally evaluated CRF in patients suffered
from various cancers, such as melanoma, non-small cell
lung cancer, prostate cancer and breast cancer (20,26-28).
Additionally, increasing lectures are prone to use this scale
to evaluate CRF in breast cancer patients under different
contexts (20,29,30). Based on the above reasons, we applied
its Chinese version in the present study.
Psychological interventions are recommended as one of
the most effective non-pharmacological means to ameliorate
CRF (31). In a systematic review with comparative metaanalyses of 245 studies for exercises and other nonpharmacological interventions indicated that many different
exercises and nursing applications were able to reduce CRF
during cancer treatment, suggesting that patients might
choose suitable interventions to reduce CRF (32). SFBT
was initiated in the early 1980s and now has been widely
used in mental health field to rapidly change situations
during treatment and improve quality of life. Aminnasab
et al. reported that SFBT effectively improve the positive
psychological state in breast cancer patients via decreasing
depression and perceived stress (13). The present study
illustrated that SFBT also significantly decreased CRF in
breast cancer survivors after surgery and under adjuvant
chemotherapy. This is a necessary supplement for the
application of SFBT and the therapy for CRF during
chemotherapy. In Biering et al.’s paper, fatigue in breast
cancer patients after diagnosis and treatments would not
return to normal level even after long time (33). It is worth
thinking that whether the positive effect of SFBT in this
study could be explained by placebo-effect. The present
study aimed to find a useful solution to ease CRF caused
by chemotherapy, and we found SFBT played significantly
positive effect on fatigue during chemotherapy compared
with the control group. To discriminate the SFBT-effect
from placebo-effect, we should add another sham solution
during chemotherapy, and we are considering this point in
our future work.
There were still some limitations in the present study.
This study didn’t analyze the effects of surgical options
(lumpectomy or mastectomy, to present different shapes
of body after surgery) on CRF and whether the SFBTsupplied relief on CRF of breast cancer patients differ
between the two surgeries. Additionally, as many adult
cancer survivors might chronically fatigued even years after
active treatments, a long-term follow-up is needed to verify
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the beneficial effect of SFBT on CRF in breast cancer
patients. Furthermore, the number of enrolled subjects
should be enlarged to supply with more persuasive data.
Corresponding studies will be conducted about the above
points in our future research.
Conclusions
In short, this study showed that all the qualified subjects had
mild to severe fatigue at the baseline time point. And SFBT
effectively decreased CRF in breast cancer survivors after
surgery and under adjuvant chemotherapy. Hence, SFBT
might be a beneficial non-pharmacological intervention
alone or in combination with other interventions to
improve patients’ quality of life.
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