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ABSTRACT

Background: It has been reported that younger breast cancer patients are at greater risk of having psycho-
logical problems than their older counterparts. This study is conducted to evaluate the psychological status
of Chinese postoperative breast cancer patients aged 35 years or younger and understand the associated
factors in this patient group.

Methods: This cross-sectional study prospectively enrolled 114 Chinese postoperative breast cancer patients
aged 35 years or younger. They completed standard instruments evaluating depression (Patient Health
Questionnaire [PHQ]-9) and anxiety (General Anxiety Disorder-7). Logistic regression was used to identify
the associated factors.

Results: The mean scores were 5.21 and 4.19 for the PHQ-9 and General Anxiety Disorder-7, respectively.
There were 76.3%, 20.2%, and 3.5% patients categorized into the none and/or mild (score 1-7), moderate
(score 8-14), and moderate to severe depression (score 15-19) groups, respectively. For anxiety, there were
91.2%, 5.3% and, 3.5% of patients in the none and/or mild anxiety (score 0-9), moderate anxiety (score
10-14), and severe anxiety (score 15-21) groups, respectively. With univariate analysis, cohabitation status
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(P=0.002) and adjuvant endocrine therapy (P=0.048) tended to be associated with the level of depression
(PHQ-9 > 8). In the multivariate analysis, living alone (odds ratio=5.08, 95% confidence interval =1.81-
14.26, P=0.002) and the administration of ovarian function suppression (odds ratio=2.76, 95% confidence
interval = 1.04-7.37, P=0.042) were still independently correlated with a higher level of depression. No
significant predictors were found for anxiety.

Conclusions: Our study evaluated the depression and anxiety of young Chinese breast cancer patients;
addressing the psychosocial assessment of these patients should be integrated into cancer treatments and
follow-ups, especially for those receiving ovarian function suppression and living alone.

© 2020 Elsevier Inc. All rights reserved.
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Introduction

Breast cancer is the most commonly diagnosed cancer and the leading cause of cancer death
among females, with an annual global incidence of more than 2.0 million cases.! Although
women in China overall have a lower risk of breast cancer than do women in high-income
countries, female breast cancer incidence rate significantly increased in China, from 31.90 per
100,000 in 2000 to 63.30 per 100 000 in 2014.2 According to the National Central Cancer Reg-
istry of China, there will be about 268,600 newly diagnosed breast cancer cases in women in
the year of 2015, accounting for 15% of all new cancers in women.? The treatment of breast
cancer often includes surgery, endocrine therapy, chemotherapy, and radiotherapy. While exten-
sive clinical trials have been conducted in breast cancer patients to tailor the treatment and
improve prognosis, psychological issues have become another challenge with an excess absolute
risk of 4.1 per 100,000 person-years of suicide after breast cancer.*

Among all solid malignancies, the psychological issues may be most severe in breast cancer
patients. In a study on the 4-week prevalence of mental disorders in cancer patients from West-
ern major tumor entities, the highest prevalence of any mental disorder was observed in patients
with breast cancer.” As a particularly common affective disorder among cancer patients, depres-
sion occurs in breast cancer patients with a prevalence ranging from 12% to 25%.57 In Chinese
population, the prevalence of depression was higher among cancer patients than healthy in-
dividuals.® As for breast cancer patients, 21%-26% of women reported depressive symptoms in
China.”'° Frequently co-occurring with depression, anxiety is also associated with increased ad-
verse effects, somatic symptoms, and poorer physical functioning.!!-'2 The detrimental effects of
worse psychological status on cancer patient well-being have been researched, and it has been
suggested that they are correlated with patient outcome in breast cancer,'® although the results
on this correlation were inconsistent.'#-17

It has been reported that young patients with breast cancer have more aggressive disease,
and some of them have a genetic predisposition. Previously, age-related differences in depres-
sive symptomatology have been reported. Younger breast cancer patients have been documented
to be at greater risk of having psychosocial problems than their older counterparts.’®-22 Thus,
psychological status should be regularly assessed in this population. Recently, the importance of
multidisciplinary care for young breast cancer patients has been addressed, with an emphasis on
individual psychosocial status, genetic predisposition, fertility, and sexual health. Young women
have unique medical and psychological features that need to be taken into consideration.??

Breast cancer is the leading cause of cancer death in women younger than 45 years in China.?
Nevertheless, until now, there have been few studies conducted in young breast cancer patients,
especially in patients under the age of 35. Noticeably, patients diagnosed with breast cancer
are generally younger in China than in the United States, with median diagnosis ages of 48-50
years and 64 years in China and the United States, respectively.2* With a higher proportion of
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young breast cancer patients in China,?® it is even more meaningful to focus the physical and
psychological domains of this population. The aim of this study was to determine the prevalence
of depression and anxiety, identify the associated factors among breast cancer patients <35 years
old in China.

Material and methods
Study design

This cross-sectional and prospective study ran from October 2018 to May 2019 in the National
Cancer Center in China. The inclusion criteria were as follows: women aged 35 years or younger,
having been diagnosed with localized breast cancer, who underwent complete surgical resection.
By the time of enrolment, those with any confirmed or suspicious metastasis or disease relapse
were excluded. Moreover, participants with writing or reading disability assessed by the investi-
gators through the interview were also excluded. When patients who met the inclusion criteria
came to our institute for follow-up clinics, the investigators explained the aim of this study and
invited patients to join. After informed consent was given, the questionnaire was delivered by
the investigators in person and completed by the patients. Ethical approval was obtained from
the Institutional Review Board of the National Cancer Center/National Clinical Research Center
for Cancer/Cancer Hospital (reference number: 19-013/1798).

Questionnaire and data measures

The self-administered questionnaire developed and used in this study aimed to assess the
depression and anxiety of breast cancer patients aged 35 years or younger, as well as the con-
tributing factors. The final questionnaire was divided into 2 parts. The first section comprised
mostly demographic and clinical information, whereas the second section evaluated depression
and anxiety in this cohort. The final form of the questionnaire was approved by all investigators.
It was written in Chinese, the native language of the participants.

The sociodemographic characteristics collected were as follows: residence, cohabitation sta-
tus, educational level, and personal income. The clinical data collected were as follows: Tumor,
Node, Metastasis (TNM) staging classification, type of surgery, time since surgery, adjuvant radi-
ation therapy, adjuvant endocrine therapy, and adjuvant chemotherapy.

Depression and generalized anxiety were assessed with the Chinese translation of Patient
Health Questionnaire (PHQ-9) and Generalized Anxiety Disorder (GAD)-7 Scale, respectively.
The validity and reliability of these 2 Chinese version questionnaires have been previously
proven.”®-?’ The PHQ-9 is a 9-item screening instrument. Each of the 9 items received a score of
0-3 The following PHQ-9 cut-off scores have been recommended to determine levels of depres-
sion severity: 0-7 none and/or mild, 8-14 moderate, 15-19 moderate to severe, and 20-27 severe.
Major depression was defined as a sum score of >8.28:2° The GAD-7 Scale consists of 7 items;
each item was scored from 0 to 3. Scores of 5, 10, and 15 were established as the cut-off points
for mild, moderate, and severe anxiety, respectively. GAD was defined as a sum score of >10.%°

Statistical analyses

Cronbach’s o value was determined as an indicator to assess the internal consistency of the
questionnaire. In this study, the Cronbach’s « alpha value was 0.82 and 0.90 for the Chinese ver-
sion of PHQ-9 and GAD-7 scale, respectively, which is generally regarded as acceptable. Logistic
regression was used to analyze factors affecting the level of depression and anxiety. Hazard ratio
and the 95% confidence interval (CI) were calculated. Statistical analysis was conducted in SPSS
22.0 (SPSS Inc, Chicago, IL). All tests were 2 tailed, and a Pvalue<0.05 was considered statistically
significant.



4 B. Lan, S. Jiang and T. Li et al./Current Problems in Cancer 44 (2020) 100558

Table 1
Sociodemographic and clinical characteristics.
Variable N %
Residence
Urban 100 87.7
Rural 14 123
Cohabitation status
Living with others 92 80.7
Living alone 22 19.3
Educational level
High school or below 19 16.7
Undergraduate and above 95 83.3
Income
4000 yuan and below 21 18.4
4001-8000 yuan 48 421
8001- yuan 45 39.5
TNM Stage
Stage 1 53 46.5
Stage 11 39 34.2
Stage 111 22 193
Type of surgery
Mastectomy 60 52.6
Lumpectomy 54 474
Hormone (estrogen and/or progesterone) receptor positive
Yes 94 82.5%
No 20 17.5%
HER2 positive
Yes 45 39.5%
No 69 60.5%
Family history of breast cancer
Yes 10 8.8%
No 104 91.2%
Time since surgery
<1 year 54 474
>1 year 60 52.6
Adjuvant radiation therapy
Yes 80 70.2
No 34 29.8
Ovarian function suppression
Yes 61 53.5
No 53 46.5
Adjuvant chemotherapy
Yes 103 90.4
No 11 9.6

HER2, human epidermal growth factor receptor 2.

Results
Sociodemographic and oncological characteristics

Among the 115 patients who were invited to participate, consent was obtained from 114 pa-
tients, with a response rate of 99.1% in our study. The sociodemographic and clinical characteris-
tics of the 114 participants was presented in Table 1. The median age was 32.5 (range, 26.0-35.9)
years old in this cohort. Among the participants, most (80.70%, 92/114) of the patients lived with
others, while 19.3% (22/114) patients claimed to be living alone. A majority of patients (83.30%,
95/114) claimed to have an educational level of undergraduate and above. In terms of clini-
cal factors, more than half of patients (52.6%, 60/114) had mastectomy and nearly half (46.5%,
53/114) of patients had a pathologic stage I. In addition, 82.5% (94/114) patients were catego-
rized as hormone (estrogen and/ or progesterone) receptor positive; 39.5% (45/114) patients had
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human epidermal growth factor receptor 2-positive disease (immunochemistry 3+, or immuno-
chemistry 2+ confirmed by fluorescent in situ hybridization); 8.8% (10/114) patients claimed to
have family history of breast cancer. There were 90.4% (103/114) and 70.2% (80/114) patients
received adjuvant chemotherapy and radiotherapy, respectively. A total of 91 (79.8%) patients re-
ceived adjuvant endocrine therapy, and among them, 30 patients received tamoxifen alone; 61
patients received ovarian function suppression (OFS) plus tamoxifen or aromatase inhibitors.

Psychological features

The mean sum score of the PHQ-9 in this cohort was 5.21. According to the algorithm for de-
pression [none and/or mild (score 0-7), moderate (score 8-14), and moderate to severe (score
15-19)], 76.3% (87/114), 20.2% (23/114), and 3.5% (4/114) of patients were categorized in the
none and/or mild, moderate, and moderate to severe depression groups, respectively. On the
item level, 9 out of the 114 patients claimed to have suicidal ideation. Noticeably, self-blame
(n=46, 40.4%) and concentration problems (n=43, 37.7%) were commonly observed. As with
anxiety assessment, the mean score was 4.19 for the entire cohort. There were 91.2% (104/114),
5.3% (6/114), and 3.5% (4/114) of patients in the none and/or mild anxiety (score 0-9), moderate
anxiety (score 10-14), and severe anxiety (score 15-21) groups, respectively.

Analysis of factors contributing to patients’ mental status

With univariate analysis, cohabitation status (P = 0.002) and adjuvant endocrine therapy
(P = 0.048) tended to be associated with the level of depression (PHQ-9 > 8) (Table 2). In
the multivariate analysis, living alone (odds ratio=5.08, 95%Cl =1.81-14.26, P = 0.002) and the
administration of OFS (odds ratio =2.76, 95%Cl=1.04-7.37, P = 0.042) were still independently
correlated with a higher level of depression (Table 3). No significant predictors were found for
anxiety (GAD-7) (Table 2).

Discussion

We conducted this study to show the levels of depression and anxiety in Chinese breast can-
cer patients aged 35 years or younger after surgery. We also gained an in-depth understanding
of the associated factors impacting depression level among Chinese young breast cancer patients
from this study, which may lay the basis for screening high-risk patients for depressive disorders
during routine treatment and follow-ups and offering psychological interventions to mitigate the
negative emotional sequelae of breast cancer.

Due to chemotherapy and endocrine therapy, menopausal symptoms such as hot flashes can
be troublesome in breast cancer survivors.>%-3! Unlike natural menopause, sudden and intense
menopausal symptoms could be challenging to the young patients’ coping abilities. Additionally,
these patients are facing problems including fertility, pregnancy, and sexual dysfunction at this
age period.?>33 All the reasons mentioned above could explain the higher incidence of psycho-
logical disorders in this younger breast cancer population compared with that observed in their
counterparts. Thus, we expected to observe a higher rate of depression. Nevertheless, the rates
of moderate and moderate to severe depression in our study were 20.2% and 3.5%, respectively,
and the mean sum score of the PHQ-9 was 5.21, which is comparable to previously reported
data in patients without age selection.-1%-34 This could be explained by the reported findings
that the occurrence of a distant metastasis was indicated as a strong predictor of psychological
distress, and all the enrolled women in our cohort were early-stage postoperative breast cancer
patients.

Extensive research has sought to determine the factors affecting depression in cancer pa-
tients. Carlson et al found that younger age, lower income, and a longer duration of illness were
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Table 2
Statistical predictors for depression (PHQ-9) and anxiety (GAD-7) in breast cancer patients aged 35 years or younger.
PHQ-9 GAD-7
Variable
OR  95%Cl Pvalue OR  95%Cl P value
Residence Urban - - - - - -
Rural 050 0.11-2.39  0.385 0.52 0.10-2.75 0.443
Cohabitation status Living with a partner - - - - - -
Living alone 475 1.76-12.84 0.002 192 0.45-8.10 0.376
Educational level High school or below - - - - - -
Undergraduate and above 1.20 0.36-3.97  0.768 1.88 0.22-15.81 0.560
Income 4000 yuan and below - - - - - -
4001-8000 yuan 0.83 0.26-2.63 0.756 2.86 0.32-25.35 0.346
8001- yuan 0.63 0.19-2.07 0.441 143 0.14-1461 0.764
Clinical variable Stage | - - - - - -
Stage II 169 0.63-4.50 0.294 102 0.22-485 0.979
Stage III 1.61 0.50-5.16  0.421 193 0.40-947 0415
Type of surgery Mastectomy - - - - - -
Lumpectomy 104 044-247 0926 112 0.31-411 0.862
Time to surgery <1 year - - - - - -
>1 year 0.65 0.27-1.55 0.331 035 0.09-144 0147
Adjuvant radiation therapy  No - - - - - -
Yes 101 0.39-2.61 0.980 099 0.24-4.08 0.990
OFS application No - - - - - -
Yes 255 1.01-643 0.048 3.85 0.78-19.00 0.098
Adjuvant chemotherapy No - - - - - -
Yes 338 0.41-2766 0.257 NA NA 0.999
Hormone receptor No - - - - - -
Yes 092 030-2.81 0.879 NA NA 0.998
HER2 status No - - - - - -
Yes 195 0.81-466 0.135 1.02 0.27-3.85 0.972
Family history of breast No - - - - - -
cancer Yes 235 0.61-9.03 0214 3.00 0.54-16.57 0.208

Cl, confidence interval; GAD-2, generalized anxiety disorder scale; OFS, ovarian function suppression; OR, odds ratio;
PHQ-9, Patient Health Questionnaire.

Table 3
Multivariate analysis of depression in 114 breast cancer patients <35 years old.
Variable OR 95% CI P value
Cohabitation Living with a partner - - -
status Living alone 5.08 1.81-14.26 0.002
Ovarian function suppression No - - -
Yes 2.76 1.04-7.37 0.042

Cl, confidence interval; OR, odds ratio.

independently associated with higher distress in 2776 cancer patients.>> In the study conducted
by Hong et al, the factors influencing depression of cancer patients in China were performance
status, pain, age, and education level.® In breast cancer, factors such as being in a metastatic
stage, a lack of social and family support, living in a difficult emotional and/or financial situa-
tion and being younger than 50 years old were independent factors associated with psychologi-
cal distress, with the occurrence of a distant metastasis being the strongest predictor.'” Similarly,
Bidstrup et al suggested that younger age and living without a partner were predictors of the
most severe distress. Moreover, they also indicated that shorter education and clinical treatment
features, such as treatment with chemotherapy and not receiving radiotherapy, could add to psy-
chological depression.>® Among Chinese breast cancer patients, those within 1 year after surgery,
lower income, being single, or recurrent breast cancer were more likely to have depression dis-
order.? Another study in China showed low income, marital status, comorbidity, and low quality
of life scores were independent predictors for depression.'® Besides, the impact of surgery pro-
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cedure on the psychological state had also been evaluated in breast cancer patients younger
than 45 years old, suggesting that breast conserving surgery was correlated with lower rates of
psychological distress compared with mastectomy.’”

In contrast to other studies on the psychological health of breast cancer patients, our study
focused on very young breast cancer patients (<35) with localized disease, which accounted
for a significant proportion of patients in China. We found that family support (living alone or
not) was an independent factor affecting depression levels. Moreover, we focused on the use of
adjuvant endocrine therapy and found that adding OFS can add to psychological depression in
this population.

Younger age (<35 years) at diagnosis of breast cancer indicated a more aggressive disease.
In the Suppression of Ovarian Function trial, after a median follow-up of 8 years, significantly
higher rates of disease-free and overall survival were seen after adding OFS to endocrine treat-
ment. The absolute benefits were even larger in the cohort of patients who were diagnosed with
breast cancer before the age of 35 years.?®:39 On the basis of these findings, guidelines recom-
mend adding OFS in this age group.”>*“° In the meantime, adverse events were reported more
common after the addition of OFS, including hot flushes, sweating, and osteoporosis. Although
the incidences of depression were similar across different groups in the Suppression of Ovarian
Function trial, our study showed that addition of OFS could increase the risk of depression in the
young patients group. Thus, we present these results addressing that OFS should be used with
assessing the psychological status of the patients during follow-ups, especially for the younger
ones. Screening for high-risk patients (such as those living alone and receiving OFS treatment)
and transferring them to psycho-oncological clinics could lower the incidence and level of psy-
chological disorders as well as raise patient quality of life.

Very few studies have assessed the psychological status and the associated factors in Chinese
breast cancer patients aged 35 years old or younger. Nevertheless, it should be noted that there
were some limitations to this study. First, the cross-sectional design limited cause-and-effect
conclusions, and we cannot ignore the factor that social desirability bias potentially existed be-
cause the questionnaire was delivered and retrieved in person. Additionally, the results of our
study are limited in their generalizability to any broader population because patients who de-
clined to join our study were not surveyed and all the participants came from the same site.
Considering that the present study was conducted in the National Cancer Center in China, the
demographics of the participants might differ from those in community settings. Thus, a multi-
center survey is needed to test the generalizability of our findings.

Conclusions

Our study offers insight into the occurrence of depression and anxiety in Chinese postop-
erative breast cancer patients aged 35 years or younger, addressing the significance of routine
screening during follow-ups. Meanwhile, the associated factors were identified, indicating that
awareness of the increased risk of depression in patients receiving OFS treatment or living alone
remains crucial.
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