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Abstract

Background—Few data are available regarding depression among Asian breast cancer
survivors.

Methods—We estimated the prevalence of depression and its correlates among 1400 participants
of a population-based cohort study of women with stage 0—1V breast cancer in Shanghai, China.
Through in-person interviews conducted at 6 months and 18 months post-diagnosis and review of
medical charts, information on sociodemographic and clinical factors and quality of life (QOL)
were collected. Depression was measured by the 20-item Center for Epidemiologic Studies
Depression Scale 18 months after diagnosis.

Results—Approximately 26% of participants had mild to severe depression and 13% fulfilled
the criteria of clinical depression at 18 months post-diagnosis. Women with lower income were
more likely to have depression than those with higher income (prevalence: 16.6% vs. 6.9% for
mild depression and 17.1% vs. 5.5% for clinical depression, respectively). Depression was more
common among women who were widowed (18.9%) or divorced/separated/single (16.4%) than
those who were married (11.8%). Women with comorbidity were more likely to have clinical
depression (17.3% vs 11.2%). Multivariate analysis showed that low income, marital status,
comorbidity, and low QOL scores were independent predictors for depression. We did not find
that prevalence of depression differed by menopausal status, estrogen or progesterone receptor
status, disease stage, or cancer-related treatments.

Conclusion—Depression is common among Asian women with breast cancer. Routine
screening and prevention of depression are warranted among women with breast cancer.
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INTRODUCTION

Breast cancer is the most common malignancy among women in the U.S. and many other
countries in the world. Due to advances in early diagnosis and treatment, the population of
breast cancer survivors is growing rapidly worldwide. Many breast cancer patients and
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survivors battle psychological distress caused by the consequences of cancer diagnosis and
the sequelae of cancer-related treatment [1, 2]. It has been reported that depression occurs in
1.5% to 55% of women with breast cancer within 6 months of cancer diagnosis [1-16]. The
variation in estimates of depression prevalence can be attributed to differences in study time
frame, criteria for depression, disease stage, and study population [1, 2, 14].

Although there are numerous reports on depression and its correlates, the relation between
sociodemographic and clinical factors and depression after diagnosis of breast cancer remain
controversial [1, 2, 13-15, 17]. It has been suggested that sociodemographic factors, such as
age, marital status, and socioeconomic status are associated with depression [1, 2, 14, 15,
17-19]. Some studies have linked cancer-related treatment or cancer stage with depression
[17, 18, 20], whereas others have failed to find such connections [1, 2, 9, 14-16].

Most studies of depressive symptoms have been conducted among women with early stage
breast cancer [1, 2, 8, 13-15], and most were based on cross-sectional surveys [1, 4, 8, 10,
13, 17]. Furthermore, existing data on clinical depression among breast cancer patients/
survivors come mainly from Western populations; little information is available for Asian
breast cancer patients and survivors. Given the considerable variability in the prevalence of
depression and proposed risk factors found in Western populations and limited information
on depression in Asian women, a better understanding of depression and its correlates in
Asian populations would be informative for provision of appropriate services and targeted
intervention for women at high risk for depression.

By using data from a population-based cohort study of women diagnosed with stage 0-1V
breast cancer, we estimated the prevalence of depression approximately 18 months after
cancer diagnosis. We also evaluated the association of sociodemographic and clinical
factors, as well as QOL assessed approximately 6 months post-diagnosis, with depression
assessed at 18 months post-diagnosis.

Study participants

Study participants were women who were diagnosed with a primary breast cancer and
enrolled in the Shanghai Breast Survival Study (SBCSS), a population-based cohort study of
breast cancer survivors in Shanghai, China. Details of the SBCSS have been described
elsewhere [21, 22]. Briefly, through the population-based Shanghai Cancer Registry, 6303
women were identified approximately 6 months after diagnosis of incident breast cancer and
were invited to participate in the study between April 1, 2002 and December 31, 2006. A
total of 5042 women provided written, informed consent and enrolled in the study. These
participants were followed through in-person interviews administered at approximately 18
months after cancer diagnosis. Of these, 1400 cases were invited to participate in a
depression survey administered as part of the 18-month follow-up interview. Women who
participated in the depression survey were similar to the entire study population with regard
to social demographics, age at cancer diagnosis, and clinical features. The SBCSS was
approved by the institutional review boards of all institutions involved in the study.

Data collection

Structured questionnaires were administered by trained interviewers through in-person
interviews to collect information on sociodemographic, clinical, and lifestyle characteristics,
as well as QOL and depression. Age at diagnosis, education, monthly household income,
marital status, menopausal status, and menopausal symptoms were assessed. Disease- and
treatment-related information was collected, including stage of tumor-node metastasis
(TNM) at the time of primary diagnosis, estrogen receptor (ER) and progesterone receptor
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(PR) status, type of surgery, chemotherapy, radiotherapy, immunotherapy, and tamoxifen
use. Additionally, medical charts were reviewed to verify diagnosis, treatment, and disease
stage information. ER and PR status were included in the analyses in the following joint
categories: ER+/PR+ (receptor-positive), ER-/PR- (receptor-negative), and ER-/PR+ or
ER+/PR- (mixed). The Charlson comorbidity index was created based on a validated
comorbidity scoring system [23] and the diagnostic codes from the International
Classification of Disease, 9" revision (ICD-9) [24].

The Medical Outcomes Short Form-36 Health Survey (SF-36) was administered at the
baseline interview to evaluate participants’ QOL. The SF-36 is a generic health outcome
measure with 36 items spread across 8 health scales: physical functioning, role limitations
due to physical health problems, bodily pain, general health perceptions, vitality, social
functioning, role limitations due to emotional problems, and mental health. The scale scores
can be consolidated into two summary measures of health: the Physical Health Summary
(PCS) and the Mental Health Summary (MCS). Total QOL and scale scores range from 0 to
100, with higher scores representing better QOL or health status. The SF-36 has been
validated in the Chinese population [25] and has been used in epidemiological studies of
breast cancer patients and survivors [26, 27].

The Center for Epidemiologic Studies Depression Scale (CES-D) was used as a measure of
depression [28]. The 20-item CES-D scale measures depressive symptoms experienced in
the week prior to its administration. Individual items are scored on a four-point scale, and
the total score ranges from 0 to 60, with a higher score indicating more depressive
symptoms. A total score of 0-9 suggests that the individual is not depressed, a score of 10—
15 suggests mild depression, and a score =16 indicates clinical depression [28]. The Chinese
version of the CES-D has been validated [29].

Statistical analysis

The prevalence of depression was computed as the percentage of women with mild and
clinical depression at 18 months post-diagnosis. Median distributions were used to
categorize QOL scores. The X2 test was conducted to examine differences in the prevalence
of depression across sociodemographic and clinical characteristics. Cases without
depression (total depression score <10) served as the reference in multinomial logistic
regression analyses that were conducted to evaluate sociodemographic and clinical factors in
relation to mild and clinical depression. Only factors significantly related to depression in
univariate analysis were included in our multivariate logistic regression analysis. Odds ratios
(ORs) and 95% confidence intervals (95% CIs) were calculated. The SF-36 QOL-related
mental health index scale has been used to screen for mood disorders in the general
population [30] and for depression among HIV outpatients [31], and was shown to be more
predicative of prevalence of depression than any other QOL scale in our study population.
For these reasons, it was included in the multivariate analysis along with sociodemographic
and clinical factors as an indicator of depression at baseline. We also applied a modified 26-
item CES-D, which includes an additional 6 questions specifically designed for the Chinese
population [29]. We found high correlation between the 20-item CES-D and the 26-item
CES-D scores (Spearman correlation coefficient: 0.98). Results of additional analyses
conducted using data from the 26-item CES-D were similar to results generated by the 20-
item CES-D. Given that the 20-item CES-D is widely used in clinical and epidemiological
studies on depression, in this report we present only results based on the 20-item CES-D. All
tests were performed by using Statistical Analysis Software (SAS, version 9.1; SAS
Institute, Inc., Cary, North Carolina). The significance levels were set at P< 0.05 for two-
sided analyses.
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Of the 1400 study participants, the average age at cancer diagnosis was 53.7 years (standard
deviation: 9.8), 44% had less than a high school education level, 88% were married, and
53% were post-menopausal. At 18 months post-diagnosis, 26% of women had symptoms of
depression, and 12.6% fulfilled the criteria for clinical depression (Table 1). Women who
were older at diagnosis were more likely to have depressive symptoms. The prevalence of
clinical depression increased with age and was higher for women with lower income than
for women with higher income. Depression was more common among women who were
widowed (19%) or divorced/separated/single (16%) compared with women who were
married (12%). There was no significant difference in the prevalence of depression by
menopausal status.

Approximately 83% of women experienced menopausal symptoms after cancer diagnosis,
22% had a Charlson comorbidity index of 1 or higher, 41% had stage 0-I breast cancer, and
9% had stage I11-1V breast cancer (Table 2). Half of women had ER/PR positive (51%) and
28% were ER/PR negative tumors. Women with menopausal symptoms or comorbidity
were more likely to have depression than women who did not. The prevalence of depression
varied little by ER/PR status or TNM stage.

Cancer-related treatments and corresponding prevalence of depression are presented in
Table 3. Among women who received mastectomy, the prevalence of mild depression was
14% and the prevalence of clinical depression was 13%., whereas among women who
received breast-conserving surgery the prevalence of mild depression was 3% and the
prevalence of clinical depression was 6%. The prevalence of clinical depression among
women who received radiotherapy was 9%, while among women who did not receive
radiotherapy the prevalence was 14%. No significant differences were observed in the
prevalence of depression by ER/PR status, disease stage, type of surgery, tamoxifen use,
chemotherapy, or immunotherapy.

Women with lower QOL scores (<median) on each of the 8 scales were more likely to report
depression than women with higher QOL scores (=Median) (Table 4). Compared with
women who had higher overall QOL scores, women with lower QOL scores were more
likely to report mild depression (19% vs. 8%) or clinical depression (21% vs. 4%). Of
women with lower QOL scores on the mental health index, approximately 19% were mildly
depressed and 22% were clinically depressed, while of women with higher QOL scores, 8%
were mildly depressed and 4% were clinically depressed.

Results of multinomial logistic regression analyses are shown in Table 5. Independent
predictors for clinical depression were having lower household income (OR: 3.13; 95% CI:
1.51-6.48); being widowed (OR: 1.93; 95% CI: 1.03-3.61), being divorced, separated, or
single (OR: 2.84; 95% CI: 1.20-6.74); having a higher comorbidity index score (OR: 1.59;
95% CI: 1.05-2.40); and having a lower QOL score (OR: 9.08; 95% ClI: 5.65-14.6). Similar
results were found for mild depression. Additionally, women with a higher educational level
(>high school) were more likely to have mild depression (OR: 1.82; 95% CI: 1.06-3.10).
Women who received radiotherapy were less likely to report clinical depression (OR: 0.53;
95% CI: 0.35-0.80). Other factors were not significantly related to depression.

DISCUSSION

In this population-based cohort study, we found that approximately 26% of breast cancer
survivors had mild to severe symptoms of depression and 13% met the criteria for clinical
depression at 18 months post-diagnosis. Low household income, being single, presence of
comorbidity, and low QOL shortly after cancer diagnosis were significantly related to mild
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and clinical depression. Most clinical features and cancer treatments were not significantly
associated with depression. To our knowledge, this is the first study to systematically
examine the prevalence of depression and its correlates among Chinese women diagnosed
with breast cancer.

The prevalence of depression among breast cancer patients and survivors varies widely
among studies, most of which have been conducted in Western populations [1, 2, 4, 10, 11,
13-15, 32-36]. Using the Hospital Anxiety and Depression scale (HADS) in a case-control
study of 731 Australian women 23-60 years of age with stage -1V breast cancer, Osborne
et al. reported that 12% of women had depression and 3% had clinical depression at
approximately 15 months post-diagnosis [4]. In a study of 115 Caucasian women diagnosed
with stage 1-1V breast cancer in Croatia, 36.5% of patients fulfilled the criteria for clinical
depression as assessed by the CES-D at a median time of 7 months since diagnosis [10].
Another study of 210 US women (90% Caucasian, 9% African American, 1% Hispanic)
with stage 11111 breast cancer, which also used the CES-D, found that 18% were clinically
depressed after surgery but before adjuvant therapy [13]. The prevalence of depression as
assessed by the CES-D among 189 breast cancer patients was 22% one year after breast
cancer treatment in Netherlands [37]. A South Korean study of 1933 breast cancer survivors
with stage O—I11 breast cancer reported that 24.9% had moderate to severe depression using
the Beck Depression Inventory (BDI) at a mean time 4.6 years after surgery [1]. In our
study, we found that the prevalence of clinical depression as assessed by the CES-D at
approximately 18 months post-diagnosis was 13% among Chinese women with breast
cancer, which is slightly lower than previous findings [1, 10, 11, 13]. It is worth noting that
the above studies used different instruments to measure depression (e.g., the CES-D, the
HADS, or the BDI). However, it has been shown that these instruments generally compare
well and are considered suitable for assessing depression in cancer patients [15, 38, 39].
Differences in study population, timing of the depression assessment, and disease stage may
have contributed to variations in the prevalence of depression observed in our and other
studies.

Previous studies on the association of sociodemographic and clinical factors with depression
have generated inconsistent results. Some research has reported that depression was related
to age [2, 15, 18], education [17, 18], and income [1, 15, 17], while others have not [4]. A
recent nationwide cohort study of 3343 women treated for early stage breast cancer in
Denmark showed that socioeconomically deprived women were vulnerable to depression
[15]. In our study, we found that low income was significantly associated with mild and
clinical depression, consistent with previous findings [1, 11, 15, 17, 19]. Economic concerns
are potential barriers to cancer treatment, and economic stress may lead to depression for
breast cancer patients [13, 40]. Low-income, primary care patients have been found to have
relatively high rates of depression, but are less likely to receive care for depression or to be
prescribed antidepressants [41, 42]. Our findings, in line with previous studies, suggest that
routine depression screening for low income women with breast cancer is important.

Only a few studies have suggested that cancer stage [18, 36] or cancer-related treatments
[17, 20] are risk factors for depression, whereas the majority of existing research has failed
to find such associations. For example, it has been reported that the prevalence of depression
varies little by type of surgery [9, 14-16, 34]. Consistent with the majority of studies, we did
not find that disease stage, receptor status, or type of surgery was related to depression in
our study population.

We also found no association between depression and cancer treatments, including the use
of tamoxifen or chemotherapy, which is in line with previous findings [2, 14, 15, 43].
Interestingly, we found that women who received radiotherapy were less likely to have
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depression. In a randomized, controlled trial of breast cancer patients aged =65 years in the
UK, Prescott et a/. found that women receiving radiotherapy reported less anxiety about
recurrence than women who had not received radiotherapy. However, that study did not
observe a significant association between receiving radiotherapy and depression [44]. This
discrepancy may be the result of different study designs or study populations. Another
possible explanation is that women may experience less psychological distress about
receiving radiotherapy, since it is typically given to decrease the potential for recurrence or
metastasis of breast cancer. Consistent with a recent finding [15], our study indicated that
women with a high comorbidity index were more likely to have depression.

Our study also indicated that QOL measured at the baseline survey was significantly and
independently associated with depression at 18 months post-diagnosis. Previous studies
based on cross-sectional data have shown that depression is inversely related to QOL among
breast cancer patients and survivors [1, 8, 45]. Two recent studies observed that the physical
functioning aspect of QOL as assessed by the SF-36 was strongly associated with the
prevalence of depressive symptoms among women with early stage breast cancer [14, 15].
Similarly, we found a strong association between physical functioning and risk for
depression.

Our study has several potential limitations. Although we adjusted for the QOL-related
mental health index measured at the baseline interview in the multivariate analyses,
confounding from pre-existing depression cannot be ruled out. In our study, women with
lower income had a higher prevalence of depression than women with higher income.
However, the nature of the relationship between socioeconomic status and depression
remains unclear. Finally, due to differences in the aggressiveness of cancer treatments,
disease stage distribution, and lifestyle factors (e.g., obesity, physical activity, and dietary
intake) between Chinese women and other populations (e.g., U.S. women), the results of the
current study may not be directly generalizable to other populations.

In summary, our population-based cohort study indicates that depression is a major concern
for breast cancer survivors. Clinicians and other health care providers should be aware of
depression and communicate effectively with breast cancer patients and survivors about
depression. Low socioeconomic status, being single, presence of comorbidity, and low QOL
scores shortly after cancer diagnosis may identify groups or populations of women with
breast cancer that are particularly vulnerable to depression. Our cohort study contributes to
the existing literature on depression and provides important information for the development
of effective strategies to manage depression among women with breast cancer.
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Cl confidence interval
ER estrogen receptor
HADS Hospital Anxiety and Depression Scale
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OR odds ratio
PCS Physical Health Summary
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Chenetal.

Multivariate analysis for the association of sociodemographic and clinical characteristics with depression

Table 5

among breast cancer survivors 18 months post-diagnosis ™

Characteristics

Mild depression OR (95% ClI)

Clinical depression OR (95% CI)

Age at diagnosis (years)
<40
40-49
50-59
260
Education level
<High school
High school
>High school
Income (yuan/month/capita)
22000
1000-1999
<1000
Marital status
Married
Widowed
Divorced/separated/single
Menopausal symptoms
No
Yes
Charlson comorbidity index
0
21
Radiotherapy
No
Yes

QOL (Mental health index scale)

<Median

>Median

1.00
0.95 (0.42-2.16)
0.91 (0.40-2.08)
0.90 (0.38-2.15)

1.00
1.10 (0.75-1.61)
1.82 (1.06-3.10)

1.00
217 (1.14-4.12)
3.72 (1.92-7.21)

1.00
2.29 (1.29-4.09)
2.15 (0.99-4.69)

1.00
1.36 (0.79-2.36)

1.00
1.45 (0.98-2.15)

1.00
0.73 (0.51-1.06)

3.82 (2.63-5.55)
1.00

1.00
3.44 (0.78-15.3)
2.84 (0.64-12.6)
3.91 (0.86-17.8)

1.00
0.81 (0.54-1.21)
1.06 (0.57-1.95)

1.00
1.69 (0.82-3.47)
3.13 (1.51-6.48)

1.00
1.93 (1.03-3.61)
2.84 (1.20-6.74)

1.00
1.63 (0.81-3.27)

1.00
1.59 (1.05-2.40)

1.00
0.53 (0.35-0.80)

9.08 (5.65-14.6)
1.00

*
Obtained from multinomial logistic regression model with mutual adjustment for other factors listed in the table. Cases without depression (total
depression score<10) served as the reference. OR: odds ratio; 95% ClI: 95% confidence interval
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