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Abstract: Cancer-related treatments may lead to side effects that undermine a patients’ quality of
life (QOL). Although cognitive behavioral therapy plus coping management (CBTM) may appear to
improve health-related QOL in cancer patients, limited documentation exists on the effectiveness
of psychosocial interventions for patients with breast cancer (BC) during recovery. The purpose
of this study was to examine the effectiveness of CBTM for sleep quality, anxiety, depression, and
health among patients with BC. An experimental study was conducted to assess the efficacy of
a CBTM intervention (experimental group = 36, control group = 34). The experimental group
received a 12-week CBTM intervention focused on their identity, challenges, the replacement of
dysfunctional beliefs, coping skills, relaxation, and rehabilitation exercises, while the control group
received usual care. The follow-up evaluations were performed immediately after the intervention
(T1), and at one (T2) and three months (T3). The generalized estimating equation (GEE) model
showed significant effects from the CBTM intervention over time. The experimental group showed
significant improvement in sleep quality, anxiety and depressive symptoms, and significant increases
in their mental and physical QOL from baseline, T1, T2, and T3—except for the mental and physical
QOL showing no significant change at T3—while the control group receiving usual care showed
no changes over time. The results suggest that CBTM increases sleep quality, reduces anxiety and
depressive symptoms, and enhances health-related QOL for participants. CBTM is efficacious and
can be provided by nurses to enhance patients’ coping skills and consequently improve their QOL.

Keywords: sleep quality; cognitive behavioral therapy plus coping management; anxiety; depressive
symptoms; quality of life

1. Introduction

Breast cancer (BC) is the cancer with the highest incidence in Taiwan [1], and women
diagnosed with BC may be presented with a series of challenges and invasive treatments,
often resulting in physical and emotional upset [2,3], and struggles with social isolation and
adaptation [4]. Additionally, insomnia occurs in patients with BC quite often. The preva-
lence of insomnia in cancer populations ranges from 20% to 70% [5] and is usually higher
than that found in non-cancer patients. Substantial comorbid emotional problems suggest
that depression and anxiety are common, but the reported percentages of BC patients
who experience depression and anxiety vary (36–55%) [4,6,7]. Different methodologies
or treatments may contribute to various findings, and significant distress undoubtedly
accompanies a diagnosis of BC [8].

Previous studies on the effectiveness of cognitive behavioral therapy (CBT) interven-
tion for patients with BC have shown that CBT has benefits for psychological health in
patients with BC [5] and in patients with depression [9]. CBT can enhance an individual’s
ability to deal with their psychosocial and emotional problems, disease comorbidities, and
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promote their adaptability to their situations. Matthews, Grunfeld, and Turner conducted
a meta-analysis of patients with BC who underwent surgery and highlighted that CBT
was the most effective psychosocial intervention, improving anxiety and depression and
increasing quality of life (QOL) among patients treated by the professionals in different
medical fields.

1.1. Behavioral Therapy and Sleep Quality

Poor sleep quality commonly occurs in patients with BC and BC survivors during
and after invasive treatments, including radiation or chemotherapy [7]. Insomnia refers
to an incapability to fall asleep or waking up too early in the morning or night, which
leads to lower daytime functioning; insomnia has been defined as a clinical syndrome
involving the impairment of sleep quality that continues longer than one month and
may consequently impact individual health [5]. CBT has been globally applied for
insomnia to improve sleep quality and involves instructions for stimulus control,
sleep restriction, and sleep hygiene that were developed by Bootzin [10]. Ballesio,
Aquino, Feige et al. [11] reported significant effects of applying face-to-face CBT for
insomnia on depressive symptoms in individuals with sleep disorders. There is a
limited longitudinal study of the effect of CBT for insomnia in improving psychosocial
outcomes in BC patients, and more research may be needed to confirm the effectiveness
of CBT for insomnia that is comorbid with depression and anxiety among both early
diagnosed BC patients and survivors of BC.

1.2. Rationale for the Use of CBTM Interventions

CBT for the treatment of sleep disturbances has been considered effective [12], but
based on the previous studies with BC patients with insomnia who are comorbid with
psychological problems, such as depressive or anxiety symptoms [5,13] and patients
with depression (Williams et al., 2013), the potential effectiveness of CBT with such
patients in Taiwan is unclear. In particular, BC patients usually require time to adapt
to the threat of the disease and changes to their daily life, and we are unaware of anu
evidence supporting the effectiveness of CBTM when used as part of the treatment
of patients with BC in southern Taiwan. The objective of the present intervention
was to determine whether CBTM is more effective than usual care in improving sleep
quality in individuals with BC. The secondary objective was to assess whether CBTM is
more effective than usual care in improving anxiety and depressive symptoms, mental
QOL, and physical QOL. We hypothesized that a CBTM intervention (12 sessions over
3 months) would be effective in improving sleep quality and secondary outcomes (anx-
iety and depressive symptoms and health-related QOL [HRQOL]) from the baseline to
the follow-up, including immediately after the intervention, and one and three months
after the intervention.

2. Materials and Methods
2.1. Design

We followed the Consolidated Standards of Reporting Trials (CONSORT) guide-
lines [14]. A randomized controlled experimental study design was used to investigate
the efficacy of CBTM for BC patients who met the inclusion criteria. Participants were
randomly allocated to the intervention or control group by the investigators with the
12-session CBTM intervention applied by a licensed psychotherapist and an experienced
registered nurse. Sleep quality, anxiety and depressive symptoms, and PQOL and MQOL
were measured at baseline, post-intervention (T1), and at the 1-month (T2) and 3-month
(T3) follow-ups.

2.2. Participants

Participants with BC who were receiving invasive therapy, i.e., either surgery or
adjuvant therapy, were recruited between February 2016 and August 2017. The researcher
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received approval from the institutional review boards of the hospitals. The eligibility
criteria included: (1) diagnosed with BC at 20 years of age or above, and (2) had an
anxiety or depression HADS score of 7 or above and a sleep quality PSQI score higher
than 5. The exclusion criteria included established neurological illness such as dementia
or medical illness or severe physical impairments resulting in cognitive dysfunction. All
participants provided written informed consent. To yield significant results with 80%
power, we followed the recommendation of a medium effect size with an f 2 equal to 0.5 by
Cohen [15] and performed G-power 3.1 calculations; the adequate sample size was 35 for
each group.

2.3. Data Collection

The sociodemographic information questionnaire was used to measure an individual’s
characteristics. Data was collected on their age; education, which was reported as illiterate,
elementary, junior high, senior high and college; income reported in New Taiwan currency
(NT dollars); adjuvant therapy; breast cancer stage classified into four stages; and disease
characteristics measured as duration in months.

2.3.1. Variables and Measures

We used a set of questionnaires for face-to-face interviews, including a demographic
information sheet and several measures as described below.

2.3.2. Pittsburgh Sleep Quality Index

The Pittsburgh Sleep Quality Index (PSQI) [16] was applied to measure sleep quality;
the PSQI consists of 19 items in seven sections and evaluates a participant’s perceived
sleep efficiency, sleep duration, sleep latency, sleep quality, daytime dysfunction, and use
of sleep pills. The global PSQI score is calculated by summing up the scores and ranges
from 0 to 21. Participants with PSQI scores greater than 5 were identified as having poor
sleep quality [16]. The Cronbach’s α that was used was 0.78 in Pan et al. [17] and 0.82 in
the current study.

2.3.3. Hospital Anxiety and Depression Scale

Anxiety and depressive symptoms were evaluated with the 14-item Hospital Anxiety
and Depression Scale (HADS) [18]. The HADS consists of a 14-item self-report question-
naire comprising seven items for anxiety (HADS-A subscale) and seven items for depression
(HADS-D subscale). Each item is scored from 0 to 3, and a total score of 8 or greater on
each subscale indicates the incidence of depressive or anxiety symptoms. In this study, the
Cronbach’s α coefficients were 0.79 and 0.82 for the HADS-A and HADS-D, respectively.

2.3.4. Health Survey

The 36-item Short Form Survey (SF-36) was designed to be a universal indicator of
health [19]; it consists of eight subscales that are appropriate for assessing the general health
of individuals, including their physical function, role physical, bodily pain, general health,
vitality, social functioning, role emotional, and mental health. HRQOL is usually separated
into two categories, namely, physical QOL (PQOL) and mental QOL (MQOL), both of
which were evaluated in this study. The higher the score on the scale, the better health. The
Cronbach’s α coefficients in our study ranged from 0.74 to 0.83 for the SF-36 subscales.

2.4. Intervention

Participants were offered 12 sessions over 3 months. The control group received only
the usual care from the nurses’ health education. The usual care was the routine care
provided by the hospitals for breast cancer patients. The intervention was developed
based on Lazarus and Folkman’s theory of stress and coping concepts and was culturally
adapted by a counselor and researcher. The treatment agenda was applied to improve the
coping skills and positive thinking in individuals with BC. The two main activities in the
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current study included motivational interviewing and active-coping treatments, which
were administered in two groups of 17–18 patients during 12 weekly sessions, with each
session lasting 2 h. Each session was structured as follows: agenda setting, homework
planning, interactive presentations, group discussion, and feedback. The CBTM protocol
included the following sessions applied by a licensed psychotherapist and an experienced
registered nurse.

2.4.1. Sessions One to Three: Introduction

Session One: In the introduction, the participants described their experiences of
suffering BC and their physical symptoms, such as hot flashes and night sweats, and
outlined their goals for treatment. The researchers encouraged the participants to
participate in the group discussion. The group therapy included the encouragement
of individual self-expression and the expression of empathy by the psychotherapist.
Session Two: A cognitive behavior model was introduced, and the prevention of com-
plications, lifestyle behavior changes, and coping stress management for patients with
BC was discussed. Additionally, during the sessions, the psychotherapist introduced
the concept of stress and coping strategies to help patients address their disease suf-
fering, treatment journey, and management of their symptoms in different conditions.
Session Three: The participants were encouraged to have self-awareness and share
their positive and negative thinking. The psychotherapist and the researcher encour-
aged participants to exchange strategies to recognize their emotional reactions and
behavioral techniques.

2.4.2. Sessions Four to Six: Fighting with Symptoms

Session Four: The topics of fighting with the disease and therapy were discussed;
the participants were encouraged to share their experiences and explore their cognitive
behavior. In addition, patterns and coping strategies for the individuals to deal with the
disease threat and treatment were discussed. Session Five: The participants shared their
experiences of sleep disturbance comorbidity and learned how to relax and improve their
sleep quality. Session Six: The participants explored pain and other symptoms, such as
lymphatic swelling. The researcher instructed the participants on how to increase the
effectiveness of their pain management.

2.4.3. Sessions Seven to Nine: Body Image

Session Seven: The topics in this session included the practical strategies for positive
thinking awareness and mindfulness stress reduction, as well as decision-making for self-
healing, which promoted increased self-care of the body, mind, and spirit. Session Eight:
The individual body image changes and concerns after suffering from the disease were
discussed. The researcher focused on the reconstruction of the body. Session Nine: The
viewpoints of the individuals and families about BC and the influence of the disease on
family and interpersonal interactions were explored. The participants were exposed to
the idea that understanding the behavior and thoughts of their family and friends would
increase their awareness of fighting with the disease.

2.4.4. Sessions Ten to Twelve: Resilience and Recovery

Session Ten: This session focused on increasing individual resilience. The psy-
chotherapist encouraged the BC survivors to enhance their resilience. Session Eleven:
The theme of this session was the spirit of a hero; the session focused on the growth
after trauma, and the psychotherapist explored the influences of the disease on the
different levels of the body, mind, and spirit. The participants were encouraged to
cherish the opportunity to learn from their disease-suffering experience, including
choosing to give a different value and meaning to the disease after experiencing trauma.
Session Twelve: This final session of the CBTM intervention focused on the Lifestyles
of Health and Sustainability (LOHAS); the participants were encouraged to retro-
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spectively reflect and look ahead to the future to explore their increased capabilities
for self-care.

In summary, all sections covered cognitive restructuring, the replacement of
dysfunctional beliefs, appraisal skills, and training in problem-solving techniques.
The psychotherapist and the nursing professional worked with several scenarios that
commonly occur in patients with BC. Additionally, the participants shared how they
usually coped with difficult situations such as sleep disturbances, anxiety, or hot
flashes. The nurse suggested that the participants increase their motivation for self-
achievement and attend activities in their social networks. During the therapy process,
the psychotherapist listened with empathy, presented personal feedback, helped the
participants improve their assertiveness and communication skills, and suggested that
the participants access social support.

2.5. Ethical Considerations

The study protocol was approved by the Institutional Ethics Review Board of the
hospital in southern Taiwan (EMRP03104N). All participants provided written informed
consent before the study was conducted.

2.6. Statistical Analysis

A descriptive analysis was implemented; the means, standard deviations (SDs),
and frequency distributions were calculated for the quantitative variables. Repeated
measures analyses of the variance were conducted to test the effects of CBTM on
depression, anxiety, PSQI global scores, and QOL. The intervention was provided for
12 weeks, and the data were collected at baseline, immediately after the 12 weeks of
treatment, and one and three months after the intervention. Participants were free to
drop out during the intervention. The statistical analysis was performed using the
SPSS Predictive Analytics Software package (PASW Statistics 23). Pre-intervention
comparisons of the sample characteristics were conducted using an analysis of variance
and χ2 tests. All exams were two-tailed, and any factor differing between the groups
was considered a covariate.

The generalized estimating equations (GEEs) were applied to further evaluate the
effectiveness of CBTM for improving anxiety, depression, and QOL before and after
the 12-week CBTM, and one and three months later. GEEs are widely used to analyze
the interconnected longitudinal data and can also be used to analyze the clinical data
with a non-normal distribution or missing data among groups [20,21]. We selected a
first-order autoregressive AR(1) as the working correlation structure in the GEE for the
intracluster correlation structure data [22]. Moreover, we applied the GEEs through a
repeated measure analysis of changes in sleep quality, anxiety, depression, and HRQOL
at baseline, T1, and T2 to identify the between-group differences over time (T3).

3. Results

The study flow diagram is shown in Figure 1. Of the 207 BC patients screened from
the initial study, 130 were eligible, 77 did not meet the inclusion criteria, 55 did not want
to participate in the CBTM for further study, and 36 were allocated to the CBTM group
and completed the 12-week therapy until August 2017. Thirty-four patients in the control
group received only usual care, and information was collected from these patients during
their regular general surgical department follow-ups.
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Figure 1. Flow Diagram of CBTM in breast cancer (BC) patients. Note. Intervention was initiated at baseline in the inter-
vention group and coping management. Control group patients received usual care from medical and nursing staff only 
throughout the study period. Outcomes, i.e. sleep quality, anxiety, depression, physical quality of life (PQOL), and men-
tal quality of life (MQOL), were measured at before, after, and one and three months after cognitive behavioral therapy 
plus coping management (CBTM). 

Figure 1. Flow Diagram of CBTM in breast cancer (BC) patients. Note. Intervention was initiated at baseline in the
intervention group and coping management. Control group patients received usual care from medical and nursing staff
only throughout the study period. Outcomes, i.e., sleep quality, anxiety, depression, physical quality of life (PQOL), and
mental quality of life (MQOL), were measured at before, after, and one and three months after cognitive behavioral therapy
plus coping management (CBTM).

3.1. Participant Characteristics

Table 1 shows that the demographic characteristics between the experimental and
control groups were equivalent regarding all personal characteristics at baseline. The
mean age of the 70 participants was 56.43 (SD = ±10.42) years old. Most participants
had either high school qualifications or above; 23 of the subjects had completed high
school, and approximately 14 were college graduates. Seventy adults had a time since
BC diagnosis of at least 12 months, and most of the participants’ household incomes
were between 25,000 and 50,000 NT dollars per month. The average duration of BC was
approximately 16 months (SD = ±18.26) and did not differ between the two groups,
and 46 of the participants had stage I or II BC. The majority of the participants (59 BC
patients) had received adjuvant treatments.
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Table 1. The Comparison of Demographic and Clinical Features between Two Groups.

Control Group CBT Group

n = 34 n = 36 Total p-Value

Age 53.24 ± 9.67 50.28 ± 9.20 56.43 ± 10.42 0.19
Education
Illiterate 3 3 6 0.21

Elementary 10
4 5 15

Junior high 4 8 12
Senior high 13 10 23
College 4 10 14

Income 0.30
(Monthly NT)
<25,000 13 5 18
25,001~50,000 13 10 23
50,001~75,000 2 14 16
75,001~100,000 4 4 8
>100,000 2 3 5

Adjuvant therapy 0.92
without 6 5 11
with 28 31 59

Stage of breast cancer 0.75

I 10
13 8 18

II 13 15 28
III 8 8 16
IV 4 4 8
Duration (month) 19.85 ± 23.17 12.24 ± 11.04 15.94 ± 18.26 0.08

3.2. Differences in the Outcome Variables between the Two Groups at Baseline, Post-Intervention
(T1), 1-Month (T2) and 3-Month (T3) Follow-Up

At baseline, sleep quality was highly prevalent, with a mean PSQI score of 7.07
(SD = 2.47); anxiety and depressive symptoms were also prevalent, with a mean HADS-
A score of 9.19 (SD = 2.7) and a mean HADS-D score of 15.17 (SD = 1.56). Thirty-six
women received the CBTM intervention for sleep quality, anxiety, and depressive
symptoms, and 34 women had usual care. There was no significant difference between
the CBTM and control group in the sleep quality of PSQI scores (7.50 vs. 6.62, p = 0.14,
95% CI: −0.29 to 2.05). After the 12-week CBTM intervention (T1), the PSQI score was
decreased to 5.33 (SD 1.84) in the CBTM group compared with 6.18 (SD 3.23) in the
control group (p = 0.19, 95% CI: −2.08 to 0.40). However, one month after CBTM (T2),
there was a significant difference of the PSQI scores between the two groups (p < 0.001,
95% CI: −3.6 to −1.24) (Table 2). Three months after the CBTM (T3), the impairment of
sleep quality score had decreased to 3.56 (SD 1.23) in the CBTM group and was 6.82
(SD 3.23) in the usual care group (Table 2). As shown in Figure 2, there was a steady
reduction of the PSQI from 7.5 (at baseline) to 3.56 (T3) in the CBTM group (3.94 points
decreased), and slight increase from 6.62 (at baseline) to 6.82 (T3) in the control group
(0.2 point increased).



Brain Sci. 2021, 11, 1614 8 of 16

Table 2. Mean (SD) Differences from Baseline to Post CBTM, 1-Month & 3-Months Follow-up.

Control (n = 34) CBTM (n = 36) Total
p-Value C.I. of 95%

(Mean [SD]) (Mean [SD]) n = 70

Sleep Quality
Baseline 6.62 (2.56) 7.50 (2.35) 7.07 (2.47) 0.14 [−0.29 to 2.05]

Post-CBTM (T1) 6.18 (3.23) 5.33 (1.84) 5.74 (2.62) 0.19 [−2.08 to 0.40]
1 Month (T2) 6.74 (3.23) 4.33 (1.31) 5.50 (2.71) 0.00 [−3.60 to −1.24]
3 Month (T3) 6.82 (3.23) 3.56 (1.23) 5.14 (2.91) 0.00 [−4.46 to −2.08]

Anxiety
Baseline 9.26 (2.67) 9.18 (2.66) 9.19 (2.70) 0.92 [−1.36 to 1.23]

Post-CBTM (T1) 7.53 (3.00) 7.64 (1.91) 7.59 (2.48) 0.86 [−1.08 to 1.30]
1 Month (T2) 7.97 (3.42) 6.42 (1.89) 7.17 (2.83) 0.02 [−2.86 to −0.24]
3 Month (T3) 8.56 (3.27) 5.92 (1.63) 7.20 (2.87) 0.00 [−3.86 to −1.42]

Depression
Baseline 15.03 (1.82) 15.31 (1.28) 15.17 (1.56) 0.47 [−.48 to 1.03]

Post-CBTM (T1) 13.15 (1.83) 12.50 (1.28) 12.81 (1.59) 0.09 [−1.39 to 0.10]
1 Month (T2) 13.97 (1.78) 12.17 (1.21) 13.04 (1.76) 0.00 [−2.53 to −1.08]
3 Month (T3) 14.68 (2.32) 9.72 (1.70) 12.13 (3.20) 0.00 [−5.92 to −3.99]

Mental QOL
Baseline 56.06 (8.96) 56.39 (11.32) 56.23 (0.17) 0.89 [−4.56 to 5.22]

Post-CBTM (T1) 55.18 (7.96) 57.50 (10.10) 56.37 (9.14) 0.29 [−2.03 to 6.68]
1 Month (T2) 54.03 (7.24) 60.00 (9.00) 57.10 (8.67) 0.00 [2.06 to 9.88]
3 Month (T3) 53.41 (8.60) 63.22 (9.34) 58.46 (0.20) 0.00 [5.52 to 14.10]

Physical QOL
Baseline 58.76 (12.80) 55.75 (14.29) 57.21 (3.58) 0.36 [−9.50 to 3.47]

Post-CBTM (T1) 55.79 (11.49) 56.75 (13.55) 56.29 (2.51) 0.75 [−5.05 to 6.96]
1 Month (T2) 56.38 (11.30) 58.69 (12.66) 57.57 (1.99) 0.42 [−3.42 to 8.05]
3 Month (T3) 55.32 (12.14) 59.28 (12.85) 57.36 (2.58) 0.19 [−2.02 to 9.92]

Abbreviations: SD: Standard deviation; CBTM: Cognitive behavioral therapy plus coping management; C.I.: Confidence interval; PQOL:
Physical related quality of life; MQOL: Mental related quality of life. T1, T2 and T3 are follow-up evaluations were performed immediately
after the intervention, one and three months, respectively.
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Figure 2. The Effects over Time of Cognitive Behavioral Therapy (CBT) on Sleep Quality.
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Regarding anxiety (as shown in Figure 3), there was no significant difference between
the CBTM and control groups at baseline (9.18 vs. 9.26, p = 0.92, 95% CI: −1.36 to 1.23) and
after the CBTM intervention (T1) (7.64 vs. 7.53, p = 0.86, 95% CI: −1.08 to 1.30). However,
there was a significant difference between groups in the anxiety primary outcome variable
at T2 (p = 0.02, 95% CI: −2.86 to −0.24) and T3 (p < 0.0001, 95% CI: −3.86 to −1.42), with a
greater reduction in the anxiety score from baseline in the CBTM group than in the usual care
group. In T3, the anxiety score showed a significant reduction to 5.92 (SD 1.63) in the CBTM
group compared with those in the usual care group, which was 8.56 (SD 3.27) (Table 2). As
shown in Figure 3, there was a steady reduction in anxiety from 9.18 (at baseline) to 5.92 (T3)
in the CBTM group (3.26 points decreased), and 9.26 (at baseline) to 8.56 (T3) in the control
group (0.7 point decreased).

1 
 

 
Figure 2 
 

 
Figure 3 

Figure 3. The Effects over Time of Cognitive Behavioral Therapy (CBT) on Anxiety.

Regarding the depressive symptoms of the BC patients (as shown in Figure 4),
there was no significant difference between the CBTM and control groups at baseline
(15.31 vs. 15.03, p = 0.47, 95% CI: −0.48 to 1.03) and T1 (12.50 vs. 13.15, p = 0.09, 95%
CI: −1.39 to 0.10). However, there was a significant difference between the groups in
the depression score at T2 (p < 0.0001, 95% CI: −2.53 to −1.08) and T3 (p < 0.0001, 95%
CI: −5.92 to −3.99) (Table 2). The depression score showed a significant reduction to
9.72 (SD 1.70) in the CBTM group compared with the usual care group’s 14.68 (SD 2.32)
in T3 (Table 2). As shown in Figure 4, there was a steady reduction in depression from
15.31 (at baseline) to 9.72 (T3) in the CBTM group (5.59 points decreased).

Regarding health-related QOL, mental QOL (MQOL) and physical QOL (PQOL)
were assessed. For MQOL, there was no significant difference between the CBTM
and control groups at baseline (56.39 vs. 56.06, p = 0.89, 95% CI: −4.56 to 5.22) and
T1 (57.50 vs. 55.18, p = 0.29, 95% CI: −2.03 to 6.68). However, there was a significant
difference between groups in the MQOL score at T2 (p < 0.0001, 95% CI: 2.06 to 9.88)
and T3 (p < 0.0001, 95% CI: 5.52 to 14.0) (Table 2). As shown in Figure 5, there was
a steady increase in MQOL from 56.39 (at baseline) to 63.22 (T3) in the CBTM group
(6.83 points increased), and a reduction from 56.06 (at baseline) to 53.41 (T3) in the
control group (3.09 point decreased). For PQOL, there was no significant difference
between the two groups from baseline, T1, T2, and T3 (Table 2). As shown in Figure 6,
there was a steady increase in PQOL from 55.75 (at baseline) to 59.28 (T3) in the CBTM
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group (3.53 points increased), and a reduction from 58.76 (at baseline) to 55.32 (T3) in
the control group (3.44 point decreased).

 

2 

 

Figure 4 

 
Figure 5 

Figure 4. The Effects over Time of Cognitive Behavioral Therapy (CBT) on Depression.

 

2 

 

Figure 4 

 
Figure 5 

Figure 5. The Effects over Time of Cognitive Behavioral Therapy (CBT) on Mental Quality of Life (MQOL).
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Figure 6 

Figure 6. The Effects over Time of Cognitive Behavioral Therapy (CBT) on Physical Quality of
Life (PQOL).

3.3. Generalized Estimating Equations

The test of the GEE model showed significant effects from CBTM in the impairment of
sleeping quality (PSQI), anxiety (HAD-A), depression (HAD-D), MQOL, and PQOL from base-
line through T3 (Table 3). For PSQI, the CBTM group represented a steady reduction of the slope
as B = −4.15 (standard error, SE 0.38, p < 0.001) from baseline to T1, B = −2.43 (SE 0.38, p < 0.001)
from T1 to T2, and B = −0.87 (SE 0.38, p = 0.02) from T2 to T3. For example, the CBTM group
for the PSQI estimated score at T3 was 3.56 (intercept) + 3.27 (CBTM baseline) + (−4.15) (CBTM
group × baseline) + (−2.43) (CBTM group × T1) + (−0.87) (CBTM × T2) = −0.62. The esti-
mated score of the PSQI at T3 for the control group, on the other hand, was 3.56 + 3.94 (control
group baseline) + 1.78 (T1) + 0.78 (T2) = 10.06. For anxiety, the CBTM group reflected a steady
reduction of the slope as B = −2.58 (SE 0.49, p < 0.001) from baseline to T1, B = −2.75 (SE 0.49,
p < 0.001) from T1 to T2, and B = −1.09 (SE 0.49, p = 0.03) from T2 to T3. For depression, the
CBTM group reported a steady reduction of the slope as B = −5.23 (SE 0.52, p < 0.001) from
baseline to T1, B = −4.31 (SE 0.52, p < 0.001) from T1 to T2, and B = −3.15 (SE 0.52, p = 0.03)
from T2 to T3.

For MQOL, the CBTM group reported a steady improvement of the slope as B = 9.48
(SE 2.15, p < 0.001) from baseline to T1, and B = 7.49 (SE 2.15, p < 0.001) from T1 to T2.
However, the long-term effect of CBTM on MQOL was B = 3.84 (SE 2.15, p = 0.07) from T2
to T3, which was insignificant. For PQOL, the CBTM group revealed a steady improvement
of the slope as B = 6.97 (SE 1.14, p < 0.001) from baseline to T1, B = 2.99 (SE 1.14, p = 0.01)
from T1 to T2. However, the long-term effect of CBTM on PQOL was B = 1.64 (SE 1.14,
p = 0.15) from T2 to T3, which was insignificant.

Furthermore, most of the changes in the corresponding B values of the interaction
effects from baseline to T1, T2, and T3 indicated the effects of the CBTM occurred over time.
These findings indicate that the strong effects were influenced from baseline to T1, T1 to
T2, and less from T2 to T3, particularly in PQOL and MQOL.
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Table 3. Effects of the CBTM on Patient’s PSQI, Anxiety, Depression, and PQOL, & MQOL in the Before, Post-Intervention
(T1), 1-Month (T2), and 3-Month (T3) Follow-up (n = 70).

PSQI B SE
95% Wald C.I.

Wald χ2 p
Lower Upper

Intercept 3.56 0.41 2.75 4.37 73.93 <0.001
CBTM group (baseline) 3.27 5.93 2.11 4.43 30.34 <0.001
Control group baseline 3.94 0.26 3.43 4.46 227.15 <0.001

T1 1.78 0.26 1.27 2.29 46.14 <0.001
T2 0.78 0.26 0.27 1.29 8.83 0.003

CBTM group × baseline −4.15 0.38 −4.89 −3.41 122.15 <0.001
CBTM group × T1 −2.43 0.38 −3.16 −1.69 41.70 <0.001
CBTM group × T2 −0.87 0.38 −1.60 −0.13 5.32 0.021

Anxiety

Intercept 5.92 0.44 5.06 6.78 182.32 <0.001
CBTM group (baseline) 2.64 0.63 1.41 3.87 17.66 <0.001
Control group baseline 3.19 0.34 2.53 3.86 87.54 <0.001

T1 1.72 0.34 1.05 2.39 25.45 <0.001
T2 0.50 0.34 −0.17 1.17 2.15 0.143

CBTM group × baseline −2.58 0.49 −3.54 −1.62 27.67 <0.001
CBTM group × T1 −2.75 0.49 −3.71 −1.79 31.55 <0.001
CBTM group × T2 −1.09 0.49 −2.05 −0.13 4.94 0.026

Depression

Intercept 9.72 0.28 9.17 10.27 1204.35 <0.001
CBTM group (baseline) 4.95 0.40 4.17 5.74 151.90 <0.001
Control group baseline 5.58 0.36 4.88 6.29 239.81 <0.001

T1 2.78 0.36 2.07 3.48 59.36 <0.001
T2 2.44 0.36 1.74 3.15 45.97 <0.001

CBTM group × baseline −5.23 0.52 −6.24 −4.22 102.22 <0.001
CBTM group × T1 −4.31 0.52 −5.32 −3.29 69.32 <0.001
CBTM group × T2 −3.15 0.52 −4.16 −2.14 37.08 <0.001

MQOL

Intercept 63.22 1.53 60.23 66.22 1712.59 <0.001
CBTM group (baseline) −9.81 2.19 −14.11 −5.51 20.03 <0.001
Control group baseline −6.83 1.50 −9.77 −3.90 20.80 <0.001

T1 −5.72 1.50 −8.66 −2.79 14.58 <0.001
T2 −3.22 1.50 −6.16 −0.29 4.62 0.032

CBTM group × baseline 9.48 2.15 5.27 13.69 19.44 <0.001
CBTM group × T1 7.49 2.15 3.27 11.70 12.13 <0.001
CBTM group × T2 3.84 2.15 −0.37 8.05 3.19 0.074

PQOL

Intercept 59.28 2.12 55.13 63.42 785.61 <0.001
CBTM group (baseline) −3.95 3.03 −9.90 1.99 1.70 0.193
Control group baseline −3.53 0.80 −5.09 −1.96 19.55 <0.001

T1 −2.53 0.80 −4.09 −0.96 10.04 0.002
T2 −0.58 0.80 −2.15 0.98 0.54 0.465

CBTM group × baseline 6.97 1.14 4.73 9.21 37.06 <0.001
CBTM group × T1 2.99 1.14 0.76 5.24 6.86 0.009
CBTM group × T2 1.64 1.14 −0.60 3.89 2.06 0.151

Abbreviations: CBTM: Cognitive behavioral therapy plus coping management; C.I.: Confidence interval. B: Beta coefficient; SE: Standard
error; PSQI: Pittsburgh Sleep Quality Index; PQOL: Physical Quality of Life; MQOL: Mental Quality of Life.

4. Discussion

BC is one of the leading causes of global morbidity and mortality in Taiwan. Fortu-
nately, with early detection and the expansion of treatment, a greater number of BC patients
can survive longer with cancer. The increased survival rates for BC indicate that more
people will accept repeated invasive therapy, despite the side effects. Sleep disturbances
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are one of the most frequent complaints that cancer survivors suffer, which would affect
their mental and physical well-being [12,23,24].

This study aimed to examine the effectiveness of a CBTM intervention to treat sleep
disturbances in women with BC. Not surprisingly, after three months of the intervention,
there were significantly greater improvements in the several outcome variables among
individuals who received the intervention than among the control group participants who
received their usual care. Additionally, a significantly larger proportion of the CBTM pa-
tients than control patients experienced an increase in sleep quality between posttreatment
(T1) and follow-up (T2 & T3), indicating that the intervention benefits persisted up to
3 months after the CBTM. Notably, the effect of CBTM had slightly decreased at T3; this
finding suggests that CBTM should be continued for a longer duration or a follow-up to
remind patients about the implementation of such an approach. These significant results
are consistent with the previous studies [24]. In a meta-analysis study by Okajima and
Inoue [25], the effect of CBT for insomnia was supported in people with psychiatric dis-
orders and medical diseases, which suggested the causal effect of CBT for sleep quality.
According to the present results indicating significant improvement in the outcome vari-
ables, a combined intervention on sleep hygiene and relaxation skills led by nurses could
be implemented in cancer clinics for BC patients.

The results also showed a greater decrease in anxiety and depressive symptoms
among the patients who received the CBTM intervention than among the patients who
received usual care. The finding showed that CBTM had significant effects in decreasing
anxiety over time, but the strength of the effect at T3 was lower than the effect of usual
care at T3 for the control participants. These results are similar to those of previous
studies [26,27]. According to a study by Peoples et al. [28] CBT for insomnia could manage
sleep disturbances, increase sleep quality, and further reduce depressive symptoms in
cancer survivors. Furthermore, our study findings are consistent with Ho et al. [24] and
Xiao et al.’s studies [29], which show that there were strongly significant decreases in
the depressive symptoms over time in the CBTM group. In summary, literature results
showed that CBT is effective in managing sleep quality and improving mental well-being
(i.e., depression or anxiety). Sleep quality and mental well-being are often correlated with
each other; poor mental well-being is usually associated with poor sleep quality, and vice
versa. Further research is needed to examine the association among CBT, sleep quality,
depression, and anxiety.

Our intervention provided 12 weeks of CBTM, combining stress management, coping
skills, and relaxation protocol, which was longer than Groarke et al.’s brief CBT inter-
vention [27]; thus, the effect of the CBTM lasted three months after the intervention. For
participants in the control group, their anxiety and depression remained prevalent through-
out the study period. This is correspondent with previous studies; BC patients often
continue to report high prevalence of anxiety and depression throughout the treatment
periods [30].

Regarding QOL, we found that the MQOL was significantly improved in the
experimental group than in the control group, but there was a positive time effect at T1
and T2; the PQOL was significantly greater in the experimental group than in the con-
trol group in the GEE results of Table 3, but the time effect was not significant at T3. For
the PQOL outcome in Table 3, the control group revealed a significantly higher score
(B = −3.53, p < 0.001) compared with the CBTM group (B = −3.95, p = 0.19) at baseline.
The slop of the PQOL mean score gradually declined from baseline to T1 (B = −2.53,
p = 0.002) and T2 (B = −0.58, p = 0.47). Compared with the CBTM group, the inter-
vention effect was B = 6.97 at T1 (CBTM group*baseline, p < 0.001) and B = 2.99 at T2
(CBTM ∗ T2, p = 0.009). This corresponds with the data in Figure 5 that PQOL declines
over time in the control group, while it improves continuously in the CBTM group.
Simply put, the estimated PSQI at T3 for the CBTM group was 59.28 + (−3.95) (CBTM
baseline) + 6.97 (CBTM group ∗ baseline) + 2.99 (CBTM group ∗ T1) + 1.64 (CBTM
group ∗ T2) = 66.93. The estimated PSQI at T3 for the control group was 59.28 + (−3.53)
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(control baseline) + (−2.53) (T1) + (−0.58) (T2) = 52.64. A longer follow-up period
may be necessary to examine the effectiveness of the intervention. Furthermore, for
participants in the control group, their scores in MQOL and PQOL slightly declined
from baseline through T3, suggesting that usual care might be inadequate in adjusting
or managing the change or stress coming with BC.

One limitation of this study was the self-report procedures. Physiological and self-
report measures were used at baseline and 12 weeks after the intervention. Additionally, we
did not control for all possible confounding factors related to medication treatment, such as
the use of herbal drugs to manage sleep problems and the use of adjuvant hormone therapy,
which may have had related effects. Furthermore, the choice of a control group with
standard care is suboptimal and it does not exclude the presence of placebo effects. Sleep
hygiene or other health behaviors may also influence outcomes, but these variables were
not controlled in the analyses. Our findings suggest that CBTM treatment can be provided
by nursing professionals during patients’ outpatient visits, and that the intervention could
be provided to both BC patients and survivors to improve their QOL.

In sum, these results highlight the value of CBTM for treating poor sleep quality
during cancer care to reduce comorbid anxiety and depression. Additionally, we may
also focus on CBT for poor sleep quality in future research, as evidence on the use of CBT
for sleep disorders has been provided—but not evidence of the use of CBT with breast
cancer survivors.

5. Conclusions

Our findings suggest that CBTM is safe and effective in helping women manage the stress
and negative symptoms after BC treatment, and that it has additional benefits for sleep, mental
health, and QOL. Despite its limitations, this study increases the understanding of the effects of
psychoeducation therapy on sleep quality and mental health, including anxiety and depression.
This CBTM intervention may also provide support and promote adaptation skills among BC
patients. Future studies may focus on CBT combined with sleep hygiene and quality training.
Further programmatic research in the form of rigorously designed randomized trials will help
determine the efficacy of CBTM in increasing sleep quality in BC patients, and patients treated
by professionals in other medical fields or even the application of internet CBTM for convenient
communication during the coronavirus pandemic. Our study showed that acute poor sleep
quality can be successfully treated using CBTM, and we can further develop a protocol focusing
on addressing the sleep problems in BC patients.

Author Contributions: Conceptualization, H.-L.L., C.-I.C., C.-Y.L. and C.-Y.H.; methodology, H.-L.L.,
C.-I.C., C.-Y.L. and C.-Y.H.; software, H.-L.L., C.-I.C., C.-Y.L. and C.-Y.H.; validation, H.-L.L., C.-I.C., C.-Y.L.
and C.-Y.H.; formal analysis, H.-L.L., C.-I.C., C.-Y.L. and C.-Y.H.; investigation, H.-L.L., C.-I.C., C.-Y.L. and
C.-Y.H.; resources, H.-L.L., C.-I.C., C.-Y.L. and C.-Y.H.; data curation, H.-L.L., C.-I.C., C.-Y.L. and C.-Y.H.;
writing—original draft preparation, H.-L.L., C.-I.C., C.-Y.L. and C.-Y.H.; writing—review and editing,
H.-L.L., C.-I.C., C.-Y.L. and C.-Y.H.; visualization, H.-L.L., C.-I.C., C.-Y.L. and C.-Y.H.; supervision, H.-L.L.,
C.-I.C., C.-Y.L. and C.-Y.H.; project administration, H.-L.L., C.-I.C., C.-Y.L. and C.-Y.H.; funding acquisition,
C.-Y.H. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by Ministry of Science and Technology, Taiwan, grant number
MOST-103-2314-B-214-006-MY3.

Institutional Review Board Statement: The study protocol was approved by the Institutional Ethics
Review Boards of Hospital in southern Taiwan (EMRP03104N). All participants provided written
informed consent before the study was conducted.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data sharing not applicable.

Acknowledgments: The authors thank the participants for their contributions and the health profes-
sionals for their involvement in this research.

Conflicts of Interest: The authors declare no conflict of interest.



Brain Sci. 2021, 11, 1614 15 of 16

References
1. Health Promotion Administration MoHaW, Taiwan, ROC. Cancer Registry Annual Report 2018 [Cited 2020]. Available online:

https://www.hpa.gov.tw/Pages/Detail.aspx?nodeid=614&pid=1124 (accessed on 27 September 2021).
2. Huang, C.Y.; Guo, S.E.; Hung, C.M.; Shih, S.L.; Lee, L.C.; Hung, G.C.; Huang, S.-M. Learned Resourcefulness, Quality of Life, and

Depressive Symptoms for Patients With Breast Cancer. Oncol. Nurs. Forum. 2010, 37, E280–E287. [CrossRef]
3. Huang, C.Y.; Hsu, M.C. Social support as a moderator between depressive symptoms and quality of life outcomes of breast

cancer survivors. Eur. J. Oncol. Nurs. 2013, 17, 767–774. [CrossRef]
4. Lai, H.L.; Hung, C.M.; Chen, C.I.; Shih, M.L.; Huang, C.Y. Resilience and coping styles as predictors of health outcomes in breast

cancer patients: A structural equation modelling analysis. Eur. J. Cancer Care 2020, 29, e13161. [CrossRef]
5. Matthews, H.; Grunfeld, E.A.; Turner, A. The efficacy of interventions to improve psychosocial outcomes following surgical

treatment for breast cancer: A systematic review and meta-analysis. Psycho-Oncology 2017, 26, 593–607. [CrossRef] [PubMed]
6. Mehnert, A.; Brähler, E.; Faller, H.; Härter, M.; Keller, M.; Schulz, H.; Wegscheider, K.; Weis, J.; Boehncke, A.; Hund, B.; et al.

Four-week prevalence of mental disorders in patients with cancer across major tumor entities. J. Clin. Oncol. 2014, 32, 3540–3546.
[CrossRef] [PubMed]

7. Milanti, A.; Metsälä, E.; Hannula, L. Reducing psychological distress in patients undergoing chemotherapy. Br. J. Nurs. 2016, 25,
S25–S30. [CrossRef] [PubMed]

8. Cheng, S.Y.; Lai, Y.H.; Chen, S.C.; Shun, S.C.; Liao, Y.M.; Tu, S.H.; Chen, C.-S.; Hsiang, C.-Y. Changes in quality of life among
newly diagnosed breast cancer patients in Taiwan. J. Clin. Nurs. 2012, 21, 70–79. [CrossRef]

9. Williams, A.D.; Blackwell, S.E.; Mackenzie, A.; Holmes, E.A.; Andrews, G. Combining imagination and reason in the treatment
of depression: A randomized controlled trial of internet-based cognitive-bias modification and internet-CBT for depression. J.
Consult. Clin. Psychol. 2013, 81, 793–799. [CrossRef] [PubMed]

10. Bootzin, R.R. Stimulus control treatment for insomnia. In Proceedings of the Annual Convention of the American Psychological
Association, Washington, DC, USA, 2–8 September 1972; pp. 395–396.

11. Ballesio, A.; Aquino, M.; Feige, B.; Johann, A.F.; Kyle, S.D.; Spiegelhalder, K.; Lombardo, C.; Rücker, G.; Riemann, D.; Baglioni,
C. The effectiveness of behavioural and cognitive behavioural therapies for insomnia on depressive and fatigue symptoms: A
systematic review and network meta-analysis. Sleep Med. Rev. 2018, 37, 114–129. [CrossRef]

12. Khosravan, S.; Alami, A.; Golchin Rahni, S. Effects of continuous care model based non-pharmacological intervention on sleep
quality in patients with type 2 diabetes mellitus: A randomized controlled clinical trial. Int. J. Community Based Nurs. Midwifery
2015, 3, 96–104. [PubMed]

13. Hopko, D.R.; Funderburk, J.S.; Shorey, R.C.; McIndoo, C.C.; Ryba, M.M.; File, A.A.; Benson, K.; Vitulano, M. Behavioral activation
and problem-solving therapy for depressed breast cancer patients: Preliminary support for decreased suicidal ideation. Behav.
Modif. 2013, 37, 747–767. [CrossRef] [PubMed]

14. Moher, D.; Schulz, K.F.; Altman, D.G. The CONSORT statement: Revised recommendations for improving the quality of reports
of parallel-group randomised trials. Lancet 2001, 357, 1191–1194. [CrossRef]

15. Cohen, J. Statistical Power Analysis for the Behavioral Sciences; Lawrence Erlbaum Association: Hillsdale, NJ, USA, 1988.
16. Buysse, D.J.; Reynolds, C.F., III; Monk, T.H.; Berman, S.R.; Kupfer, D.J. The Pittsburgh Sleep Quality Index: A new instrument for

psychiatric practice and research. Psychiatry Res. 1989, 28, 193–213. [CrossRef]
17. Pan, K.C.; Hung, S.Y.; Chen, C.I.; Lu, C.Y.; Shih, M.L.; Huang, C.Y. Social support as a mediator between sleep disturbances,

depressive symptoms, and health-related quality of life in patients undergoing hemodialysis. PLoS ONE 2019, 14, e0216045.
[CrossRef] [PubMed]

18. Zigmond, A.S.; Snaith, R.P. The hospital anxiety and depression scale. Acta Psychiatr. Scand. 1983, 67, 361–370. [CrossRef]
19. McHorney, C.A.; Ware, J.E., Jr.; Raczek, A.E. The MOS 36-Item Short-Form Health Survey (SF-36): II. Psychometric and clinical

tests of validity in measuring physical and mental health constructs. Med. Care 1993, 31, 247–263. [CrossRef]
20. Liang, K.-Y.; Zeger, S.L. Longitudinal data analysis using generalized linear models. Biometrika 1986, 73, 13–22. [CrossRef]
21. Wang, M. Generalized Estimating Equations in Longitudinal Data Analysis: A Review and Recent Developments. Adv. Stat. 2014,

2014, 303728. [CrossRef]
22. Pardo, M.C.; Alonso, R. Working correlation structure selection in GEE analysis. Stat. Pap. 2019, 60, 1447–1467. [CrossRef]
23. Otte, J.L.; Carpenter, J.S.; Manchanda, S.; Rand, K.L.; Skaar, T.C.; Weaver, M.; Chernyak, Y.; Zhong, X.; Igega, C.; Landis, C.

Systematic review of sleep disorders in cancer patients: Can the prevalence of sleep disorders be ascertained? Cancer Med. 2015, 4,
183–200. [CrossRef]

24. Ho, F.Y.; Chan, C.S.; Lo, W.Y.; Leung, J.C. The effect of self-help cognitive behavioral therapy for insomnia on depressive
symptoms: An updated meta-analysis of randomized controlled trials. J. Affect. Disord. 2020, 265, 287–304. [CrossRef] [PubMed]

25. Okajima, I.; Inoue, Y. Efficacy of cognitive behavioral therapy for comorbid insomnia: A meta-analysis. Sleep Biol. Rhythms. 2018,
16, 21–35. [CrossRef]

26. Espie, C.A.; Fleming, L.; Cassidy, J.; Samuel, L.; Taylor, L.M.; White, C.A.; Douglas, N.J.; Engleman, H.M.; Kelly, H.-L.; Paul, J.
Randomized controlled clinical effectiveness trial of cognitive behavior therapy compared with treatment as usual for persistent
insomnia in patients with cancer. J. Clin. Oncol. 2008, 26, 4651–4658. [CrossRef] [PubMed]

27. Groarke, A.; Curtis, R.; Kerin, M. Cognitive-behavioural stress management enhances adjustment in women with breast cancer.
Br. J. Health Psychol. 2013, 18, 623–641. [CrossRef] [PubMed]

https://www.hpa.gov.tw/Pages/Detail.aspx?nodeid=614&pid=1124
http://doi.org/10.1188/10.ONF.E280-E287
http://doi.org/10.1016/j.ejon.2013.03.011
http://doi.org/10.1111/ecc.13161
http://doi.org/10.1002/pon.4199
http://www.ncbi.nlm.nih.gov/pubmed/27333194
http://doi.org/10.1200/JCO.2014.56.0086
http://www.ncbi.nlm.nih.gov/pubmed/25287821
http://doi.org/10.12968/bjon.2016.25.4.S25
http://www.ncbi.nlm.nih.gov/pubmed/26911178
http://doi.org/10.1111/j.1365-2702.2011.03735.x
http://doi.org/10.1037/a0033247
http://www.ncbi.nlm.nih.gov/pubmed/23750459
http://doi.org/10.1016/j.smrv.2017.01.006
http://www.ncbi.nlm.nih.gov/pubmed/26005689
http://doi.org/10.1177/0145445513501512
http://www.ncbi.nlm.nih.gov/pubmed/23990646
http://doi.org/10.1016/S0140-6736(00)04337-3
http://doi.org/10.1016/0165-1781(89)90047-4
http://doi.org/10.1371/journal.pone.0216045
http://www.ncbi.nlm.nih.gov/pubmed/31034497
http://doi.org/10.1111/j.1600-0447.1983.tb09716.x
http://doi.org/10.1097/00005650-199303000-00006
http://doi.org/10.1093/biomet/73.1.13
http://doi.org/10.1155/2014/303728
http://doi.org/10.1007/s00362-017-0881-0
http://doi.org/10.1002/cam4.356
http://doi.org/10.1016/j.jad.2020.01.062
http://www.ncbi.nlm.nih.gov/pubmed/32090753
http://doi.org/10.1007/s41105-017-0124-8
http://doi.org/10.1200/JCO.2007.13.9006
http://www.ncbi.nlm.nih.gov/pubmed/18591549
http://doi.org/10.1111/bjhp.12009
http://www.ncbi.nlm.nih.gov/pubmed/23210527


Brain Sci. 2021, 11, 1614 16 of 16

28. Peoples, A.R.; Garland, S.N.; Pigeon, W.R.; Perlis, M.L.; Wolf, J.R.; Heffner, K.L.; Mustian, K.M.; Heckler, C.E.; Peppone, L.J.;
Kamen, C.S.; et al. Cognitive behavioral therapy for insomnia reduces depression in cancer survivors. J. Clin. Sleep Med. 2019, 15,
129–137. [CrossRef] [PubMed]

29. Xiao, F.; Song, X.; Chen, Q.; Dai, Y.; Xu, R.; Qiu, C.; Guo, Q. Effectiveness of Psychological Interventions on Depression in Patients
After Breast Cancer Surgery: A Meta-analysis of Randomized Controlled Trials. Clin. Breast Cancer. 2017, 17, 171–179. [CrossRef]

30. Zhang, J.; Zhou, Y.; Feng, Z.; Xu, Y.; Zeng, G. Longitudinal Trends in Anxiety, Depression, and Quality of Life During Different
Intermittent Periods of Adjuvant Breast Cancer Chemotherapy. Cancer Nurs. 2018, 41, 62–68. [CrossRef]

http://doi.org/10.5664/jcsm.7586
http://www.ncbi.nlm.nih.gov/pubmed/30621831
http://doi.org/10.1016/j.clbc.2016.11.003
http://doi.org/10.1097/NCC.0000000000000451

	Introduction 
	Behavioral Therapy and Sleep Quality 
	Rationale for the Use of CBTM Interventions 

	Materials and Methods 
	Design 
	Participants 
	Data Collection 
	Variables and Measures 
	Pittsburgh Sleep Quality Index 
	Hospital Anxiety and Depression Scale 
	Health Survey 

	Intervention 
	Sessions One to Three: Introduction 
	Sessions Four to Six: Fighting with Symptoms 
	Sessions Seven to Nine: Body Image 
	Sessions Ten to Twelve: Resilience and Recovery 

	Ethical Considerations 
	Statistical Analysis 

	Results 
	Participant Characteristics 
	Differences in the Outcome Variables between the Two Groups at Baseline, Post-Intervention (T1), 1-Month (T2) and 3-Month (T3) Follow-Up 
	Generalized Estimating Equations 

	Discussion 
	Conclusions 
	References

