
INTRODUCTION

Depression is the most commonly occurring psychological 
disorder among cancer patients. Comorbidity of depression 
with breast cancer reaches as high as 46%,1 and in the year 
when breast cancer is diagnosed, patients are most vulnerable 
to the illness. In fact, even 5 years after a diagnosis, about 15% 
of patients experience depressive disorders.2 Because depres-
sive symptoms of breast cancer patients are associated with 
various psychological problems, in addition to negatively af-
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fecting psychosocial adjustment, they negatively affect over-
all quality of life, which reduces survival rates due to a decrease 
in therapeutic compliance.3 Moreover, because depression 
among breast cancer patients worsens prognosis by weaken-
ing the will to fight and decreasing immunity, early screening 
of breast cancer patients for depression and psychosocial in-
tervention is essential. 

Physical symptoms and functionings that lower breast can-
cer patients’ quality of life have also been shown to seriously 
influence on depressive symptoms.4 In a study on the effect of 
disease-related factors and health-related quality of life on 
depressive symptoms, depressive symptoms were found to 
affect factors such as physical well-being, social roles, affective 
functioning, pain, sleep disorders, and vomiting.5 In a related 
study on the effect of two sub-factors of health-related quality 
of life: body image and sexual functioning, 155 breast cancer 
patients identified body image as the variable influencing their 
depressive symptoms.6 Another study on 49 patients within 4 
weeks of surgery7 found that depressive symptoms were more 
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severe among subjects with poorer body images, more severe 
breast symptoms, and more severe side effects from full body 
treatment. In a recent study of breast cancer patients’ health-
related quality of life in terms of physical symptoms and func-
tioning on depressive symptoms, results concluded that the 
effect of four functioning levels-body image, sexual function-
ing, sexual interest, and future prospect-along with the effect 
of four symptom levels-arm symptoms, chest symptoms, side 
effects, and hair symptoms-accounted for 57% of all depres-
sive symptoms. In addition, depressive symptoms were found 
to be more prominent among patients 1) with poorer body 
images and more pessimistic future prospects, 2) showing the 
aforesaid 4 functioning levels, and 3) with more various and 
severe breast symptoms and treatment side effects.8 

Even though many researches clearly illustrate how breast 
cancer patients’ quality of life directly influences depressive 
symptoms, not all breast cancer patients who experienced phy-
sical symptoms and deterioration of functioning undergo 
depressive symptoms. Thus, it is important to identify vari-
ables that intervene in breast cancer patients’ depressive symp-
toms and internal psychological variables that influence both 
the quality of life and depressive symptoms such as self-es-
teem, optimism, and spousal support, which are widely recog-
nized variables.

Self-esteem is a personal evaluation of self-worth and has 
great way on one’s quality of life.9 Also, for breast cancer pa-
tients, physical change due to a mastectomy has been shown 
to damage self-esteem and negatively influences body image, 
but if body image is positive, self-esteem could increase.10,11 
Berterö9 argues that breast cancer patients’ maintenance of 
self-esteem should be supported to enhance their quality of 
life, based on the notion that self-esteem plays a significant 
role in the quality of life. 

Optimism connotes the attitude of generalizing positive ex-
pectations of the future and the ability to mediate stress throu-
gh perceived positive or negative results.12 Long-term study 
tracking of patients diagnosed with cancer showed pessimis-
tic patients to have higher recurrence and mortality rates. In 
addition, a study that compared optimism and pessimism in 
women who had received early diagnosis of breast cancer 
concluded that breast cancer patients possessing higher opti-
mism had higher life satisfaction and better prognosis.13 More-
over, it has been shown that breast cancer patients’ level of 
optimism and psychosocial adjustment are predictors of psy-
chosocial adjustment.14 In other words, the higher the breast 
cancer patient’s optimism, the more task-oriented coping they 
used.15 Optimism helps breast cancer patients use effective 
coping strategies in various problematic situations that reduce 
their quality of life.

Self-esteem and optimism have positive correlations with 

breast cancer patients’ quality of life, but these two personali-
ty qualities are low among people with depressive disorders 
than among the general population.16,17 The possibility of a de-
pressive disorder was found to be particularly high among 
patients that lack optimism. 

Based on the results of earlier studies that self-esteem and 
optimism are internal psychological variables that influence 
breast cancer patients’ quality of life and depressive symptoms, 
this study investigated the mediating effects of two internal 
psychological variables-self-esteem and optimism-when breast 
cancer patients’ quality of life due to physical symptoms and 
functioning influences depressive symptoms. 

METHODS

Patient selection
Subjects were outpatients who received diagnosis of breast 

cancer and had had surgery at one of these three cancer cen-
tres: the Breast Cancer Clinic in Y University Hospital, the Br-
east Cancer Center in S University Hospital, or the National 
Cancer Center. Subject selection criteria were as follows: 1) 
breast cancer patients with 0–4 stage cancer, 2) patients with-
in 24 months of their first diagnosis of breast cancer and post-
surgery treatment, 3) patients with no recurrence or metas-
tasis to other parts, 4) patients not suffering other chronic 
diseases, and 5) patients who agreed to participate in the study. 
This study received approval from the Institutional Review 
Board (IRB) in the Korean National Cancer Center (No. NC-
CNCS-09-259). Using the above selection criteria, 384 pa-
tients who had given written informed consent were asked to 
complete a questionnaire, which was distributed to each sub-
ject at an outpatient visit. The purpose and procedure of the 
study were explained before onset of the study. Demographic 
and medical characteristics of subjects are detailed in Table 1.

Instrument measure

Subject demographic and clinical characteristics 
Subjects were asked about age, marital status, education lev-

el, and socioeconomic level. They were also questioned about 
the type of medical treatment they had received (chemother-
apy, radiation therapy, hormone therapy), the completion of 
treatments, the type of surgery (complete resection or partial 
resection), the elapsed postoperative period, family history 
of breast cancer, and their primary caregiver.

The European Organization for Research and Treatment 
of Cancer Quality of Life Questionnaire - Breast Cancer 
Module

In order to measure breast cancer patients’ quality of life at 
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the functioning and symptom levels, the study utilized Yun et 
al.’s18 validated The European Organization for Research and 
Treatment of Cancer Quality of Life Questionnaire - Breast 
Cancer Module (EORTC QLQ-BR23) on quality of life.19 The 
EORTC scale consists of 23 items. Eight items measure func-
tioning levels pertaining to four areas: body image, sexual 
functioning, sexual enjoyment, and future prospect while the 
other fifteen items evaluate symptoms such as the side effects 
of full body treatment, breast symptoms, arm symptoms, and 
anxiety due to hair loss. The Cronbach α for this study ranges 
from 0.72–0.91. 

After questionnaire item completion, patient scores are con-
verted to the 100-point scale specified by the EORTC QLQ-
C30 Scoring Manual.19 A high score on the functioning scale 
and a low score on the symptom scale imply high quality of 
life. In order to obtain a total score for quality of life for the 
two opposing scales, scores from symptom scale items were 
converted to positive scores following the EORTC QLQ-C30 
Scoring Manual. 

Center for Epidemiological Studies-Depressions
This research employed Cho and Kim’s20 adapted question-

naire from the instrument developed by the National Insti-
tute of Mental Health (NIMH) for the epidemiological study 
of depressive syndromes for the general population. It is a 
self-reporting questionnaire with a total of 20 items. Each item 
is rated on a scale from 0 (never) to 3 (everyday) depending 
on frequency throughout the previous week. The possible 
range for an individual is 0 to 60 points. Chon and Rhee,21 

from factor analysis, determined 4 final sub-factors: depressive 
affect, positive affect, interpersonal relationships, and physi-
cal deterioration. The Cronbach α for this study is 0.92.

Self-esteem scale
The self-esteem scale developed by Rosenberg22 and adapt-

ed by Jeon23 consists of 10 items: 5 items on positive self-es-
teem and 5 items on negative self-esteem. It is a 4-point Lik-
ert scale in which the negative items are scored reversely, with 
higher scores denoting higher self-esteem. For this study, the 
Cronbach α internal consistency is 0.77–0.88 and test-retest 
reliability is r=0.82–0.85.

Optimism Scale (Life Orientation Test: LOT-R)
The Life Orientation Test created by Scheider and Carver12 

and adapted by Park and Son24 is used in this study. The total 
number of test items is 12: 4 positive, 4 negative, and 4 neutral 
items. It follows a 5-point Likert scale from 1 (Not at all) to 5 
(Strongly agree) and has an internal consistency of Cronbach 
α=0.83.

Statistical analysis
Data were analyzed using SPSS 17.0 and AMOS 18.0. Fre-

quency analysis was also conducted to examine the demo-
graphic and disease-related characteristics of the subjects. Mo-
reover, in order to wholly evaluate the mediating effects of self-
esteem and optimism when breast cancer patients’ quality of 
life, with regard to physical symptoms and functioning, influ-
ences depressive symptoms, structural equation modeling was 

Table 1. Demographic and clinical characteristics of study subjects (N=384)

Characteristic N (%) Characteristic N (%)
Age

20–29
30–39
40–49
50–59
60–69

5 (1.3)
62 (16.1)

185 (48.2)
103 (26.8)

29 (7.6)

Disease stage
0
I
II
III
IV

22 (5.9)
155 (41.9)
143 (38.7)

48 (13.0)
2 (0.5)

Education level
Middle school or lower
High school
College or higher

59 (15.5)
174 (45.6)
148 (38.9)

Monthly Income (in millions of Korean Won)
<2 
2–3.99
4–5.99
≥6

89 (23.9)
136 (36.5)

88 (23.5)
60 (16.1)

Family history
Yes
No

Type of surgery
Partial mastectomy
Total mastectomy

43 (11.3)
339 (88.7)

265 (69.2)
96 (25.1)

Marital status
Single
Married 
Divorced
Widowed
Separated
De Facto Marriage

28 (7.3)
310 (80.9)

12 (3.1)
25 (6.5)

6 (1.7)
2 (0.5)
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conducted. Structural equation modeling validated the ob-
served model and its corresponding theoretical structural 
model. It was also tested the relationship between latent vari-
ables while controlling measurement errors, which advanced 
understanding of the mediating effect. Last, the research pro-
posed model was validated for structural model fit using χ2, 
the Tucker Lewis Index (TLI), the Comparative Fit Index (CFI), 
and the Root mean square error of approximation (RMSEA).

RESULTS

Correlations among observed variables
Correlations among observed variables in terms of mean, 

standard deviation, and the results of skewness and kurtosis 
analyses are shown in Table 2. The test of multivariate normal 
distribution for the 10 observed variables revealed absolute 
values for skewness to be no more than 2 and absolute values 
for kurtosis to be no greater than 7 thereby satisfying the as-
sumption for multivariate normal distribution.25

Measurement model fit
In order to determine if observed variables adequately mea-

sured respective latent variables, the measurement model was 
tested. A theoretical variable (latent variable) for quality of life 
consists of two observed variables: one for quality of life in 
terms of functioning and symptom and another for 4 observed 
depressive symptoms, which are depressive affect, positive af-
fect, interpersonal relations, and physical deterioration. The 
mediating variables of self-esteem and optimism are com-
prised of two observable aspects, which are the positive and 
negative factors of each variable. Fit validation test findings 

for the observed model are reliable; that is, analysis found the 
observed model to be statistically reliable at χ2=108.189, with 
TLI=0.890, CFI=0.942, and RMSEA=0.08.

Structural model fit test for the test of mediating 
effect and parameter estimation

A structural model was created to analyze the effect of qual-
ity of life on depressive symptoms when mediated by self-es-
teem and optimism. Analysis of the effect of quality of life on 
depressive symptoms mediated by self-esteem yielded partial 
mediated fit (χ2=40.619, with TLI=0.955, CFI=0.979, and 
RMSEA=0.06) indicating the study model was reliable (Table 3). 

The model was then evaluated as a fully mediated model by 
removing the direct path from predictor of quality of life and 
adding a direct path to the criterion of depression. The fit of 
this fully mediated model was good (χ2=42.563, with a TLI of 
0.956, a CFI of 0.978, and a RMSEA of 0.06) (Table 3). A χ2 
difference test was used to examine difference in fit indices 
between the partial and full mediation models. The test found 
χ2(1)=1.944 (p>0.05) implying that differences in fit indices 
between the two models were not statistically significant. The 
path coefficient for the full mediating model of self-esteem 
can be found in Table 4. The path coefficient from quality of 
life to self-esteem is 0.89 and from self-esteem to depressive 
symptom is -0.92. With these statistically significant results, a 
simplified model of the full model was adopted by researchers 
(Figure 1). 

Analysis of the effect of quality of life on depressive symp-
toms mediated by optimism yielded a partially mediated 
model fit of χ2=35.127, with a TLI of 0.964, a CFI of 0.983, and 
a RMSEA of 0.053, indicating good model fit. When the mod-

Table 3. Fit indices for competing models (N=384) 

Model χ2 df TLI CFI RMSEA
Self-esteem Partial mediation model

Full mediation model
40.619
42.563

17
18

0.955
0.956

0.979
0.978

0.060
0.060

Optimism Partial mediation model
Full mediation model

35.127
45.463

17
18

0.964
0.948

0.983
0.974

0.053
0.063

χ2: chi-squared, df: degrees of freedom, TLI: Tucker-Lewis Index, CFI: Comparative Fit Index, RMSEA: Root Mean Square Error of Approxi-
mation

Table 4. Path Coefficient of the final model (N=384)

Path Unstandardized   S.E C.R Standardized
Full of self-esteem QoL → Self-esteem 0.03 0.01 6.03*** 0.89

Self-esteem → Depressive symptom -3.71 0.51 -7.29*** -0.92
QoL → Depressive symptom - - - -

Partial of optimism QoL → Optimism 0.02 0.01 4.64*** 0.57
Optimism → Depressive symptom -1.14 0.35 -3.29** -0.37
QoL → Depressive symptom -0.07 0.01 -5.67*** -0.61

**p<0.01, ***p<0.001. QoL: Quality of life
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el was tested as a fully mediated model by removing the direct 
path from predictor of quality of life and adding a direct path 
to the criterion of depression, fit indices of the fully mediated 
model were χ2=45.463, TLI=0.948, CFI=0.974, and RM-
SEA=0.063. These results revealed that this model, too, had 
good fit (Table 3). However, the χ2 difference test between the 
partial and full mediation models resulted in χ2 (1)=10.336 
(p<0.05) implying that difference in fit indices between the 
two models was statistically significant. The path coefficient 
for the partial mediating model of optimism is shown in Table 
4. A path coefficient from quality of life to optimism is 0.57, 
from optimism to depressive symptom is -0.37, and from 
quality of life to depressive symptom is -0.61. These statisti-
cally significant findings led researchers to adopt the partially 
mediated model with a direct path from predictor of quality 

of life (Figure 2).

DISCUSSION

The present study analyzed the mediating effects of self-es-
teem and optimism on breast cancer patients’ quality of life 
as it affects depressive symptoms using structural equation 
modeling. Implications and discussion of the effects to breast 
cancer patients’ quality of life based on physical symptoms and 
functioning in terms of depressive symptoms mediated by 
self-esteem and optimism will be detailed next. Discussion 
will also include analysis results attained from the quality of 
life scale, EORTC QLQ-BR23. 

First, correlation analysis of breast cancer patients’ quality 
of life and depressive symptoms indicated that deterioration of 
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Figure 1. Full mediation model (stan-
dardized coefficients) standardized re-
gression coefficients are shown next to 
each path. QoL: quality of life (EORTC 
QLQ-BR23).
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Figure 2. Partial mediation model (stan-
dardized coefficients) standardized re-
gression coefficients are shown next to 
each path. QoL: quality of life (EORTC 
QLQ-BR23).
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quality of life as it relates to functioning and symptoms influ-
ences depressive symptoms. This observation is consistent 
with the findings of Ha8 in 2011. In relation to functioning lev-
el among the 4 sub-factors of health-related quality of life, de-
pressive symptoms are more serious among 1) patients with 
poorer body images, 2) patients that hold a more pessimistic 
view of the future, and 3) patients that show more various and 
severe breast symptoms and treatment side effects at the symp-
tom level. Breast cancer patients experience a lower quality 
of life than other cancer patients due to treatment character-
istics: that is, the percentage rate for receiving various types 
of adjuvant therapy including radiation therapy, chemothera-
py, and hormone therapy is much higher than for other types 
of cancers. Moreover, this cancer causes a vast range of symp-
toms such as deformation at the surgical site, arm swelling, 
pain, and sensory changes that cause a patient to experience 
diverse physical side effects.26-28 In addition, the cancer gives 
rise to psychological influences such as fatigue, depression, 
anxiety, and cognitive impairment.29,30 In other words, it is 
clear that breast cancer patients’ health-related quality of life 
due to these various symptoms and side effects affects depres-
sive symptoms. 

Second, findings showed that although self-esteem fully me-
diated the relationship between quality of life and depressive 
symptoms, the direct effect of quality life on depressive symp-
toms was not statistically significant. Hence, for self-esteem, 
there is only an indirect effect. In other words, breast cancer 
patients’ quality of life does not appear to directly affect de-
pressive symptoms, yet it does have significant influence on 
depressive symptoms through self-esteem as a mediator. It 
could be said that low quality of life decreases self-esteem 
and this low self-esteem intensifies depression, which would 
be consistent with the results of a study by Tae and Kim.31 
Their study found that among breast cancer patients’ disease-
related characteristics the physical symptoms of pain and fa-
tigue were associated with self-esteem. It has also been re-
ported that after mastectomy surgery, the sense of loss due to 
physical changes worsens body image and such damage to 
body image decreases quality of life.32 

Tae and Kim31 identified relationships among family sup-
port, perceived health state, and self-esteem. The study con-
cluded that the higher breast cancer patients perceived their 
health state, the higher their self-esteem. Yang and Chung33 
in their investigation of cancer patients’ psychological char-
acteristics and quality of life identified variables that affect 
quality of life. Cancer patients were found to have high soma-
tization and be prone to depression, anxiety, and hostility. In-
terestingly, results showed that while depression scores were 
significantly higher than the normal population control group, 
self-esteem was significantly lower than the normal popula-

tion control group.9,34 In a study by Berterö9 that investigated 
the effect of breast cancer patients’ self-esteem and quality of 
life on breast cancer treatment, the effect of self-esteem was 
found to be an important aspect affecting breast cancer pa-
tients’ quality of life. Researchers’ finding that the effect of 
breast cancer patients’ quality of life on depressive symptoms 
is fully mediated by self-esteem highlights the role of self-es-
teem in psychosocial intervention for breast cancer patients. In 
other words, enhancing self-esteem could lessen stress and 
prevent progression to more serious depressive symptoms.

Third, optimism was found to partially mediate the relation-
ship between breast cancer patients’ quality of life and depres-
sion. That is, optimism can be an influencing relationship fac-
tor when breast cancer patients’ quality of life in respect to 
functioning and symptoms affects depressive symptoms. It 
could be concluded that low optimism is one of the major 
causes of worsening depressive symptoms for patients with 
low quality of life, which would support the results of a study35 
on predictors of early breast cancer patients’ psychosocial ad-
justment. In that study, optimism and coping style were ma-
jor variables improving psychosocial adjustment, and higher 
optimism scores were found to be associated with higher 
scores on coping strategies. 

Prior research on the degree of depression and anxiety in 
relation to the body image, self-esteem, and quality of life of 
breast cancer patients identified factors that predict relation-
ships among the relevant factors of depression and anxiety. 
The study revealed optimism to be an important factor affect-
ing depressive symptoms; that is to say, previous studies indi-
cate an optimistic view of the future negatively correlates with 
depression and anxiety.7

In another study on predictors of the psychosocial adjust-
ment of women with breast cancer, women with early stage 
breast cancer who had higher optimism were found to have 
better psychosocial adjustment.15 Also, in Carver et al.’s 
study,36,37 the optimism of women with breast cancer was 
found to significantly correlate with patient coping style, 
which supports the results of this research. In other words, 
optimism is concluded to mediate the relationship between 
quality of life and depressive symptoms as an internal psy-
chological variable, so psychosocial intervention that increas-
es breast cancer patient optimism could prevent depressive 
symptoms.

Fourth, examination of the relationship between quality of 
life and depressive symptoms by comparing the two mediat-
ing variables found self-esteem to have a full mediating effect 
whereas optimism had only a partial mediation effect. These 
results suggest that when quality of life affects depressive 
symptoms, self-esteem is a more direct causal factor than opti-
mism. Researchers confirmed the relative importance of self-
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esteem and optimism in the process of emerging depressive 
symptoms by validating their respective effects on mediation. 

Providing breast cancer patients with psychological stabili-
ty, reducing their psychological pain, and enhancing their 
self-esteem and optimism are meaningful and increase treat-
ment compliance. However, there are limitations to this study’s 
results. First, the age, type of surgery, and disease state of sub-
jects in this study may appear excessively heterogeneous. 
However, as a multicenter study, recruitment of patients from 
3 separate hospitals offered researchers the best opportunity 
to accumulate a considerable sample of patients. For this rea-
son, research findings are limited to subjects of the study and 
other variables that might influence a subject’s psychiatric 
condition, this should be investigated in future studies. Sec-
ond, limitation with this study lies with the generalization of 
findings because study subjects were breast cancer patients at 
hospitals from a specific region in South Korea, namely met-
ropolitan Seoul and Gyeonggi Province. Follow-up studies 
should gather and invite the participation of patients from 
more varied regions. Third, the mediation model was vali-
dated cross-sectionally at a single point in time, making it 
difficult to state concretely systematic causations in the rela-
tionships among quality of life, self-esteem, optimism, and 
depressive symptoms. However, researchers believe findings 
add insight and valuable knowledge to the field of breast can-
cer patient’s psychiatric condition. Researchers also suggest 
that future studies be conducted to validate the mediation ef-
fect of self-esteem and optimism systematically, specifically 
longitudinal studies that consider patients’ progress. Lastly, 
apart from self-esteem and optimism, which were the focus 
of this research, there are other variables such as hope, resil-
ience, and personal factors that may affect depression and the 
quality of life. Hence, researchers suggest integrated valida-
tion by including several of those various variables in follow-
up studies, which would provide more evidence for psycho-
logical intervention. 
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