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Background and ObjectiveaaDepression and insomnia are highly prevalent and important dis-
tressing symptoms in breast cancer patients. And also, strategies to assist with cognitive emotions 
are important to help them cope with the stress of the disease. This study aimed to investigate the ef-
fects of sleep disturbance and these coping strategies on depressive symptoms in breast cancer pa-
tients.
MethodsaaWe retrospectively reviewed the medical records of 119 breast cancer patients. Psychi-
atric assessments were done using Patient Health Questionnaire-9 (PHQ-9), Insomnia Severity In-
dex (ISI), state subcategory of State and Trait Anxiety Inventory (STAI-S), Cancer-related Dysfunc-
tional Beliefs about Sleep (C-DBS), Fear of Progression (FoP), and Cognitive Emotion Regulation 
Questionnaire (CERQ).
ResultsaaSignificant differences in the ISI, C-DBS, FoP, and in the regulation strategies of CERQ, 
were observed between depressed (PHQ-9 ≥ 10, n = 60) and non-depressed patient groups (PHQ-9 
< 10, n = 59, p < 0.05). The PHQ-9 score correlated with the ISI, C-DBS, and FoP scores. All mal-
adaptive strategies except blaming others were positively, and most adaptive strategies other than a 
refocus on planning were negatively correlated with PHQ-9 score (p < 0.01). Linear regression anal-
ysis revealed that breast cancer patient depression was predicted by high ISI score, high FoP score, 
and lower acceptance and higher catastrophizing item scores.
ConclusionsaaCancer patient depression is associated with insomnia and the cognitive emotion 
regulation strategies used during their care. Discussions with these patients regarding coping strat-
egies and sleep better will help to improve depressive symptoms. Sleep Med Res 2019;10(1):36-42
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INTRODUCTION

The WHO has reported that an estimated 627,000 women worldwide died from breast can-
cer in 2018. In Korea, the national cancer registration statistics (National Cancer Information 
Center) indicate that breast cancer has the second highest cancer prevalence in women 
(197,263). A diagnosis of breast cancer is a stressful life event and a substantial percentage of 
these patients experience depression and anxiety after diagnosis [1]. Previous studies of can-
cer populations have found that the incidence of psychiatric morbidity in cancer patients dif-
fers according to gender and that mood disorders are more common in female cases [2,3]. It 
is noteworthy also that female patients with breast tumors have the most adjustment issues 
among various cancer groups. This higher level of distress can be explained by the visibility of 
these tumors and the very possible loss of a breast [3]. A large-scale five-year observational co-
hort study reported that nearly 50% of patients diagnosed with early breast cancer experienced 
depression and anxiety within one year and 15% still suffered from depression at the 5-year 
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follow-up. The prevalence of pathologic mood symptoms in 
early breast cancer patients is also reported to be twice as high 
as that of the general female population [1]. 

The importance of psychiatric assessment and intervention 
is emphasized for cancer patients because of the mental health 
effects of treatment outcomes [4,5]. It is acknowledged that de-
pressed cancer patients have been reported to have poorer ad-
herence to therapy and lower survival rates than non-depressed 
cancer patients [6]. Early psychiatric evaluation and interven-
tion should therefore be stressed for women diagnosed with 
breast cancer. Assessment of the influence of sleep disturbance 
on cancer-related depression is one of the interests of this study. 
Insomnia is highly prevalent in patients with cancer, affecting 
up to 50% of patients [7] and it has been known to be associat-
ed with depression severity. Understanding of the relationship 
between insomnia and depression in cancer patients is impor-
tant because these two factors appear to increase the risk of 
cancer morbidity [8]. There is a need for research in insomnia 
as a potential contributor to patient distress but there is few data 
in cancer patients to evaluate the association between insom-
nia and depression.

Interventions and programs to promote positive emotions 
such as mindfulness meditation and training in relaxation tech-
niques are also important. They have been reported to reduce 
cancer-related worry, anxiety and depression in patients diag-
nosed with breast cancer [9]. The management of cognitive 
emotion is particularly important for cancer patients as they of-
ten fall into depression when they fail to cope with stress [10,11]. 
Individual differences exist in the use of specific cognitive emo-
tion regulation strategies [12]. Moreover, the different ways in 
which patients regulate their emotions in response to external 
events affects the severity of depressive symptoms. Recent stud-
ies have confirmed a strong correlation between cognitive emo-
tional regulation strategies and mood symptoms [13]. Patients 
using maladaptive strategies such as rumination or catastroph-
izing were more vulnerable to depression, whereas the applica-
tion of adaptive strategies such as positive reappraisal served as 
a defense against this outcome [13-18]. Most studies to date on 
the relationship between cognitive emotion regulation strategies 
and depression have focused on the general population and few 
have reported on patients diagnosed with cancer. 

If we can find out how sleep disturbance and coping strate-
gies influence on depressive symptoms of breast cancer patients, 
it is helpful to manage depressive symptoms of cancer patients 
for their better quality of life. The aim of our present study was 
to explore the influence of sleep disturbance and cognitive emo-
tion regulation strategies on depressive symptoms in breast 
cancer patients. 

METHODS

Participants 
The current study design was a retrospective review of the 

medical records of breast cancer patients who first visited the 
psychiatric clinic at Asan Cancer Center. Cancer patients are 
routinely asked at their first visit to complete an initial ques-
tionnaire that assesses their psychological state, including the 
severity of depressive symptoms, anxiety, insomnia and coping 
strategies. Among the cancer patients who visited the psychiatric 
clinic at our hospital between January and July 2017, 119 women 
with breast cancer aged between 18–80 years had undergone 
interviews and completed questionnaires on a self-reporting ba-
sis and were included as subjects in this study. Breast cancer pa-
tients with a communication difficulty, who could not fill out the 
questionnaires on their own, or who were male were excluded. 
The medical records for the included cases were reviewed and 
demographic data were collected including age, cancer stage 
and treatment types (chemotherapy, radiotherapy, hormonal 
therapy or surgery). This study was approved by the Institution-
al Review Board of Asan Medical Center (IRB No. 2018-0529), 
which waived the requirement for informed consent.

Assessments and Instruments
The study subject assessment questionnaires included the Pa-

tient Health Questionnaire-9 (PHQ-9), Cancer-related Dys-
functional Beliefs about Sleep (C-DBS), Insomnia Severity Index 
(ISI), state subcategory of State-Trait Anxiety Inventory (STAI-
S), Fear of Progression (FoP), and Cognitive Emotion Regula-
tion Questionnaire (CERQ).

The PHQ-9 is a reliable and valid self-administered diagnos-
tic tool and was used to assess the severity of depressive symp-
toms. This tool was designed to match the diagnostic criteria of 
major depressive disorder and comprises 9 items. It measures 
the patient’s depressive symptoms in the 2 weeks prior to the 
test. Each item is scored from 0 to 3 for a maximum score of 27 
across the 9 items. The cut-off point for depressive symptoms in 
the PHQ-9 is a score of 10 [19]. A Korean version of the PHQ-9 
has been shown to have good reliability and validity [20] and 
was used for the patients included in this present study. 

The CERQ is used to assess the use of cognitive coping strat-
egies when a person experiences an unpleasant event and mea-
sures nine different cognitive coping strategies consisting of 
five adaptive emotion regulation strategies (acceptance, posi-
tive refocusing, positive reappraisal, putting into perspective, 
and refocus on planning) and four maladaptive emotion regu-
lation strategies (self-blame, blaming others, rumination, and 
catastrophizing). Each strategy refers to the cognitive compo-
nents showing how a person thinks during a stressful event. 
The CERQ has shown prospective relationships with depres-
sion and anxiety in adults, and its high reliability and validity 
was confirmed [21]. A Korean version of the CERQ that was 
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used for the current study patients has also previously demon-
strated good validity [22]. 

The ISI is a widely used self-reporting questionnaire that 
comprises 7 items for assessing the severity of insomnia [23]. 
The cut off for insomnia with this system is a score of 8. A Ko-
rean version of the ISI was used for our present study series, as 
it has demonstrated good validity [24]. 

The C-DBS is a 2-item tool to measure cancer-related dys-
functional beliefs about sleep. The cancer-related faulty cogni-
tions that play an important role in sleep disturbance are mea-
sured with this tool using the responses to 2 questions: “My 
immune system will have serious problems if I don’t go to sleep 
at a certain time (question 1)” and “If I don’t sleep well at night, 
my cancer can recur or metastasize (question 2).” Each item is 
scored from 0 to 10. Higher C-DBS scores are associated with 
more severe insomnia [25]. 

The STAI is a tool for measuring the anxiety state. It contains 
40 questions that address the patient’s feelings about specific sit-
uations that are perceived as dangerous (state anxiety) and daily 
stresses (trait anxiety) [26]. We just used 20 items of state anxiety 
rated from 1 to 4, and the total score ranges from 4 to 80. The 
Korean version of the STAI was used for our current cases [27].

The FoP is a 43-item tool for evaluating various concerns re-
lated to disease progression and has been shown to have good 
internal consistency and reliability. We used a Korean version 
of this tool [28] which is a 12-item short form of the original 
FoP-Q (FoP-Q-SF) that was validated previously in a large sam-
ple of breast cancer patients [29]. The 12 FoP-Q-SF items used 
to evaluate distress symptoms in patients with cancer or other 
chronic disorders are scored from 1 to 5 per item. 

Statistical Analysis
The t-test was used to compare the demographics and psy-

chological characteristics of the depressed and non-depressed 
breast cancer patients included in this present study. Chi-square 
analysis was used to determine the relationship between depres-
sion and cancer-related clinical variables, cancer stages and types 
of treatment (chemotherapy, radiotherapy, and surgery). A 
Pearson’s correlation was used to identify the association between 
depression and various factors. Based on these results, linear re-
gression was applied to explore the predictive factors for depres-
sion in the breast cancer study patients. SPSS version 21.0 soft-
ware (IBM Corp., Armonk, NY, USA) was used for the statistical 
analysis. Statistical significance was defined by a p value < 0.05.

RESULTS

Demographics and Psychological Characteristics 
of The Depressed and Non-Depressed Breast 
Cancer Patients in This Study

The medical records of 119 women with breast cancer with a 

mean age of 48.4 ± 10.5 years were retrospectively reviewed. 
Their clinical cancer stages were 0 (n = 7, 5.9%), I (n = 29, 24.4%), 
II (n = 46, 38.7%), III (n = 20, 16.8%), and IV (n = 17, 14.3%). 
All of 106 (89.1%) patients underwent surgical procedure. Sub-
jects were treated with chemotherapy (n = 67, 56.3%), radiation 
therapy (n = 44, 37.0%), and hormone therapy (n = 49, 41.2%). 
These patients were divided into two groups based on the cut-off 
points of the PHQ-9 scale i.e. depressed (PHQ-9 ≥ 10, n = 60) 
and non-depressed (PHQ-9 < 10, n = 59). There was no signif-
icant difference in cancer stage, treatment modalities, or psy-
chiatric diagnoses between the depressed and non-depressed 
groups. Nearly 50% of the breast cancer patients in our current 
series had depression. There were no significant differences in 
age between the depressed and non-depressed groups. Signifi-
cant differences were observed between these groups in the psy-
chiatric diagnosis, and rating scales scores including ISI, C-DBS 
and FoP questionnaire scores, and also in the regulation strate-
gies of the CERQ, including putting into perspective, positive 
refocusing, positive reappraisal, self-blame, rumination and cat-
astrophizing (Table 1).

Correlation between Depressive Symptoms and 
Other Scales

Depressive symptoms were found to be significantly correlat-
ed with the ISI, CDBS, and FoP but not with the STAI-S (Pear-
son’s correlation, p < 0.05) (Table 2). The PHQ-9 results in our 
present patient series were significantly correlated with putting 
into perspective, positive refocusing, acceptance, positive reap-
praisal among the adaptive coping skills, and with self-blame, 
rumination and catastrophizing among the maladaptive cop-
ing skills (all, p < 0.01) (Table 2). This same analysis was repeat-
ed to detect the relationships between cognitive emotion regu-
lation strategies and other scales. The depressive symptoms of 
our cancer patients showed a strong association with most of the 
cognitive strategies. Other emotional symptoms such as fear, dys-
functional belief about cancer, and insomnia were found to be 
mainly related to the greater use of maladaptive strategies rather 
than lower use of adaptive strategies. The FoP values signifi-
cantly correlated with all maladaptive strategies i.e. self-blame, 
rumination, catastrophizing (all, p < 0.01) and other-blame (p < 
0.05), and with the positive refocusing item of the adaptive strat-
egies (p < 0.05). The C-DBS scores showed a significant correla-
tion with self-blame and catastrophizing (p < 0.01). The ISI 
scores significantly correlated with catastrophizing (p < 0.01). 
The state subcategory of the STAI was not significantly corre-
lated with any item of the CERQ. 

Predictors of Depression in Women 
with Breast Cancer

Our linear regression analysis to explore predictive factors 
for depression in our breast cancer patients revealed that a high 
score for the ISI, FoP and catastrophizing item and low score 
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for the acceptance item are risk factors for depression (R2 = 
0.55, p < 0.01) (Table 3). Patients with a high severity of insom-
nia, more distress symptoms due to fear of disease progression, 
and a tendency to catastrophize and reject experiences can be 
expected to have depressive symptoms. 

DISCUSSION

The purpose of our present investigation was to explore the 
relationships of cognitive emotion regulation strategies, insom-
nia and depressive symptoms in breast cancer patients. Our 
findings indicate that insomnia, low acceptance ability, cata-

strophizing and fear of disease progression are important pre-
dictive factors for the onset of depression in breast cancer pa-
tients. The patients who are better able to sleep and cope with 
negative life events by accepting what has happened and disen-
gaging from catastrophizing are expected to experience fewer 
depressive symptoms and show better psychological well-being. 

We evaluated five scales that would predict depressive symp-
toms in our breast cancer patients. The ISI and FoP tools have 
been found to be important predictors of depression. It is well 
known that depression and insomnia share a bidirectional as-
sociation. A previous report found that a high ISI score corre-
sponded to a high depression score in cancer sufferers [30]. 
Previous findings with these systems line are consistent with 

Table 1. Demographics and psychological characteristics of the depressed and non-depressed breast cancer patients in this study

  Variables Depressed (n = 60) Non-depressed (n = 59) p-value
Age   48.4 ± 10.4   48.4 ± 10.5 0.99 
Clinical status
Clinical stages (0/I/II/III/IV), n 5/12/24/11/8 2/17/22/9/9 0.65 
History of surgical operation 51 (85.0) 55 (93.2) 0.24 
History of chemotherapy 34 (56.7) 33 (55.9) 0.99 
History of radiation therapy 20 (33.3) 24 (40.7) 0.45 
History of hormone therapy 22 (36.7) 27 (45.8) 0.36 
Psychiatric diagnosis < 0.01

Normal 5 (8.3)   11 (18.65)
Adjustment disorder or acute stress reaction   7 (11.7)   7 (11.9)
Anxiety disorder 1 (1.7) 5 (8.5)
Depressive disorder 33 (55.0)   8 (13.6)
Insomnia disorder   7 (11.7)  23 (39.0)
Mixed anxiety and depressive disorder   7 (11.7) 3 (5.1)
Others 0 (0.0) 2 (3.4)

Rating scales
Patient Health Questionnaire-9 15.5 ± 4.2   6.0 ± 2.3 < 0.01
Insomnia Severity Index 17.1 ± 6.2 13.8 ± 4.9 < 0.01
Fear of Progression 44.4 ± 8.9 31.6 ± 8.3 < 0.01
State subcategory of State-Trait Anxiety Inventory 40.4 ± 6.8 39.4 ± 7.1 0.45 
Cancer-related Dysfunctional Beliefs about Sleep 13.8 ± 5.5 11.4 ± 5.1 0.02 
Adaptive cognitive emotion regulation 25.9 ± 8.1 30.4 ± 8.0 < 0.01

Putting into perspective   5.1 ± 1.8   5.9 ± 2.0 0.02 
Refocus on planning   5.9 ± 2.3   6.4 ± 1.7 0.27 
Positive refocusing   3.8 ± 1.5   5.1 ± 1.6 < 0.01
Acceptance   6.1 ± 2.3   6.7 ± 2.1 0.14 
Positive reappraisal   5.0 ± 1.9   6.3 ± 2.3 < 0.01

Maladaptive cognitive emotion regulation 24.4 ± 6.0 19.0 ± 4.8 < 0.01
Self-blame   6.6 ± 2.3   5.6 ± 1.9 0.01 
Other-blame   4.5 ± 2.4   4.0 ± 1.7 0.27 
Rumination   6.8 ± 2.1   5.0 ± 1.9 < 0.01
Catastrophizing   6.5 ± 2.2   4.3 ± 1.8 < 0.01
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our current results, i.e. a high FoP score was found to positively 
correlate with anxiety and depression in cancer patients [28]. 
Early screening of depression could be done with a simple set 
of questionnaires. These tools are self-reporting and thus can 
be completed by patients on their own. The patients with high 
ISI and FoP scores and that show a dysfunctional use of cogni-
tive emotional regulation strategies could thereby be readily 
identified. This simple evaluation will also be very helpful for 
the active cooperation between oncology and psychiatry spe-
cialists, and therefore improve the approaches used for the ini-
tiation of psychiatric interventions in cancer cases. It is also help-
ful to engage with patients on their use of coping strategies and 
help them to sleep better and control their fear of progression.

Consistent with our present study observations, many prior 
general population studies have reported that cognitive emo-
tion regulation strategies are significantly related to depression 
[12,15,18]. In particular, catastrophizing, rumination, and posi-
tive reappraisal have been the most significant factors described 
in most studies to date [10,13,14,16,17]. Similarly, rumination 
and catastrophizing have shown a strong association with de-
pression in cancer patients and positive refocusing has been 
found to help cancer patients to better recover from emotional 

stress [4]. Others of the nine cognitive emotion regulation strat-
egies have also shown a significant association with depression, 
but to a varying degree between studies. 

Little is currently known about the effects of cognitive emo-
tion regulation strategies on depressive symptoms in Asian 
women with breast cancer. In our current analyses, the value of 
acceptance and catastrophizing strategies were considered to 
be powerful predictors of depression, consistent with previous 
research in a Chinese population [31]. In that prior study, Li et 
al. [31] reported that catastrophizing as well as acceptance were 
the best predictors of the patient’s ability to adjust to stress. Ac-
ceptance refers to accepting what one has experienced and re-
signing oneself to what has happened. Accepting a situation for 
what it is allows the active management of emotions rather 
than being overwhelmed by distressing emotions. Therefore, a 
patient who accepts the reality of a stressful situation will likely 
engage in the attempts to deal with the problem. Acceptance has 
been reported to have positive associations with a positive re-
interpretation of a stressful situation and to help patients with 
psychological adjustment and a better perceived quality of life. 
Catastrophizing refers to thoughts that explicitly emphasize the 
terror of a stressful experience and has been consistently report-

Table 3. Result of linear regression analysis for expecting depression

Outcome: depression Explanatory variables β B SE p-value
PHQ-9 (R2 = 0.55,  p < 0.01) Acceptance -0.25 -0.65 0.16 < 0.01

Catastrophizing   0.24   0.62 0.20 < 0.01
Insomnia Severity Index   0.18   0.18 0.07 < 0.01
Fear of Progression   0.47   0.25 0.04 < 0.01

Β: standardized coefficients, B: un-standardized regression coefficients, SE: standard error.

Table 2. Correlation between depressive symptoms and other scales

Variables
Pearson’s coefficient (r)

PHQ-9 C-DBS ISI FoP STAI-S
Age  0.06 -0.03 -0.03 -0.14   0.14
PHQ-9 -    0.20†    0.32†    0.63†   0.15
Adaptive cognitive emotion regulation

Putting into perspective  -0.25† -0.03 -0.03 -0.09   0.03
Refocus on planning -0.14   0.10   0.12  0.11   0.03
Positive refocusing  -0.37† -0.10 -0.12  -0.20*   0.01
Acceptance  -0.26† -0.01   0.05  0.02 -0.02
Positive reappraisal  -0.30†   0.07 -0.06 -0.11 -0.01

Maladaptive cognitive emotion regulation
Self-blame    0.26†    0.24†   0.06    0.31† -0.07
Other-blame  0.17  0.14   0.16    0.19*   0.18
Rumination    0.51†  0.06   0.18    0.44†   0.16
Catastrophizing    0.57†    0.28†    0.25†    0.55†   0.16

*p < 0.05. †p < 0.01.
PHQ-9: Patient Health Questionnaire-9, C-DBS: Cancer-Related Dysfunctional Beliefs about Sleep, ISI: Insomnia Severity Index, FoP: Fear of 
Progression, STAI-S: state subcategory of the State-Trait Anxiety Inventory.



Lee J, et al. 

   www.sleepmedres.org  41

ed to have a positive relationship with more severe depression, 
anxiety and poorer perception of quality of life [14,31]. Greater 
use of catastrophizing and less use of acceptance will lead to a 
poor adjustment to stress events. 

Interventions that modify the dysfunctional use of cognitive 
emotion regulation may play an important role in preserving 
the psychological well-being of cancer patients. To our knowl-
edge, there is a current lack of research on the outcomes of psy-
chiatric interventions that target the distinct acceptance and 
catastrophizing strategies. However, as mentioned earlier, sev-
eral studies on altering the general use of coping strategies in 
breast cancer patients have reported that the intervention par-
ticipants had greater coping efficacy, lower depressive symp-
toms and less perceived stress [9]. Hamama-Raz et al. [32] re-
ported that appropriate interventions during cancer treatment 
changed the pattern of use of coping strategies and that the pa-
tients then experienced more positive long term outcomes in 
terms of the enhancement of positive strategies and reduction 
of negative coping strategies. 

There were several limitations to this study of note. First, we 
did not consider all of the risk and protective factors for de-
pression. Several demographic factors such as a prior divorce, 
low socioeconomic status, lack of intimate relationships and a 
family history of psychiatric disease are known to be important 
risk factors for depression. We had limited data on these de-
mographic factors however in our study population. Second, 
our current data were based on self-reported assessment scales. 
The evaluations of symptoms in our study cases were scored 
from subjective assessments and did not include the observa-
tions of others. Self-reporting can contain a degree of exagger-
ation or underestimation. Third, male breast cancer patients 
were excluded from this study. While breast cancer is predomi-
nantly gender-specific, a few male cases do exist. The explora-
tion of the gender effects on the use of cognitive emotion regu-
lation strategies is therefore limited in this type of cancer.

Despite these limitations, our current study findings high-
light the potential importance of psychological intervention for 
women with breast cancer. The prevalence of depression in 
these cases shows a relationship with the use of cognitive emo-
tion regulation strategies, the severity of sleep disturbance, and 
fear of disease progression, rather than with cancer-related 
clinical factors such as the types of treatment or stage of cancer. 
Improvements in coping skills and appropriate management of 
insomnia and fear of progression will likely lead to a reduction 
in depressive symptoms and positive therapeutic outcomes in 
this population. The development of appropriate cognitive in-
terventions to assist breast cancer patients to acquire the cop-
ing skills to manage disease-related stress is warranted. Further 
studies of the cognitive interventions required to modify mal-
adaptive coping skills in this patient population are also needed.
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