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Abstract: Background and Objectives: This study aimed to analyze the prevalence of mental disorders
in patients with breast cancer at Ajou University Hospital. In addition, the patterns and prevalence
of mental disorders according to the occurrence of coronavirus disease (COVID-19) were analyzed.
Materials and Methods: From 1 January 2008 to 30 June 2021, psychiatric disorders were identified in
5174 female patients diagnosed with breast cancer at Ajou University Hospital. Based on the time
when COVID-19 occurred, the pattern of onset of mental disorders in patients with breast cancer
was analyzed. In addition, the prevalence of mental disorders according to the time of breast cancer
diagnosis and age was evaluated. Results: A year before the diagnosis of breast cancer, 371 patients
were diagnosed with a mental disorder. Of these, 201 patients were diagnosed with stress and
adjustment disorders, and 97 patients had anxiety disorders. The overall frequency of psychiatric
disorders after breast cancer diagnosis peaked two months later. Among psychiatric disorders
reported before the COVID-19 pandemic, the proportion of stress/adaptation disorders was 52%,
and among psychiatric disorders reported after the pandemic, it was significantly higher at 94.7%.
Anxiety was found to be high in the elderly group aged ≥ 60 years, and the prevalence of stress and
adjustment disorders tended to increase in the non-elderly group. Conclusions: Breast cancer patients
showed different patterns of psychiatric disorders according to age, time of breast cancer diagnosis,
and the occurrence of COVID-19. Owing to the COVID-19 pandemic, delays in treatment and anxiety
about infection have increased the rate of stress and adjustment disorders in cancer patients. Mental
health management during the pandemic and after cancer diagnosis can improve the quality of life
of patients with cancer.

Keywords: breast cancer; mental disorders; psychiatry; COVID-19; pandemic

1. Introduction

The Coronavirus Infectious Disease-19 (COVID-19) pandemic, as we know it, is still
disrupting the world and having a major impact on healthcare systems around the world [1].
In Korea, the use of medical services has decreased since the COVID-19 pandemic [2].
According to the main statistics of medical expenses in the first half of 2020, the number of
visits decreased by 12.5%, and the number of days of outpatient visits decreased by 15.2%
compared with the first half of 2019 [3].

In the first half of 2020, 15.6% of medical service users visited medical institutions and
felt anxious about contracting an infection [2]. This is more than double the figure in the
first half of 2019 (6.2%). Consequently, concerns about SARS-CoV-2 infection have reduced
the use of medical services. COVID-19 has also affected patients with severe diseases
including cancer [4]. Treatment protocols for cancer patients have changed, and healthcare
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provisions have decreased [4,5]. The delay in the diagnosis and treatment of the disease
has caused psychological pain among cancer patients [6].

Breast cancer is the most common cancer in women and has the highest incidence
among all types of cancers worldwide [7]. Breast cancer patients experience more psy-
chological depression than general cancer patients because of menopause and hormone
reduction after treatment [8]. In addition, breast cancer patients experience symptoms such
as fatigue, sleep disturbance, depression, and anxiety during the course of treatment be-
cause of various adjuvant therapies in addition to surgery [9]. Psychological problems that
accompany cancer patients reduce adherence to treatment and survival rates [10]; therefore,
it is necessary to take measures to deal with the psychological problems of cancer patients
and the changes in the medical environment brought by the pandemic. Appropriate clinical
management through identification of the onset pattern of the psychiatric disorder can
improve the quality of life of cancer patients.

The purpose of this study was to investigate the impact of the COVID-19 outbreak
on mental disorders of breast cancer patients in tertiary hospitals. In addition, this study
aims to analyze the overall pattern of mental disorders from 1 year before breast cancer
diagnosis to after treatment.

2. Materials and Methods

For this retrospective, in a single-center study, patients’ data were collected from
1 January 2008 to 30 June 2021, at the Ajou University Hospital. The library had data
on 5199 patients diagnosed with breast cancer who visited Ajou University Hospital
during this period. Among them, 5174 patients were classified as the final study subjects,
excluding 8 patients with missing values and 17 males. The subjects of the study were
patients who received C50 and D05 as the main diagnosis based on the Korean Standard
Classification of Diseases and Causes, 8th edition (KCD-8), which was revised based on
the 10th International Classification of Diseases (ICD-10). The breast cancer library used
in the study includes demographic information and clinical information, such as the date
of breast cancer diagnosis, mental disorder medical records, and disease codes. This was
de-identified data, and the study subject’s consent was waived. The study was approved
by the Institutional Review Board (IRB) of Ajou University Hospital.

To focus on the impact of newly occurring mental disorders during the cancer diagno-
sis process, we excluded individuals with previous psychiatric disorders over 1 year before
the date of the diagnosis of breast cancer. In addition, we limited the study to within a
period of 6 months after the diagnosis of cancer. The first diagnosis of psychiatric disorders
was identified using data from the first psychiatric visits of inpatients and outpatients at
Ajou University Hospital. Mental disorders were also classified into 5 groups according to
the disease code based on the KCD-8. Patients diagnosed with F32 and F33 were defined as
having depression, F40 and F41 as anxiety, F44 and F45 as body type/conversion disorder,
F43 as stress response/control disorder, and F10–F19 as substance abuse disorder.

We conducted a prevalence analysis on the first diagnosis of mental disorders from 1
year before the diagnosis of breast cancer to at least 6 months after diagnosis. The mental
disorder patterns of patients with breast cancer before and after the onset of the COVID-
19 pandemic were analyzed. The prevalence patterns of the group before and after the
diagnosis of breast cancer and the characteristics of mental disorders by age group were
also evaluated. Descriptive statistics were calculated to estimate the percentage of mental
disorders and to estimate age-specific characteristics of breast cancer patients. All statistical
analyses were performed using the R 4.1.1.

3. Results

From 1 January 2008 to 30 June 2021, a total of 5174 female patients were diagnosed
with breast cancer at Ajou University Hospital. The median age at diagnosis for breast
cancer patients was 49 years, and for breast cancer patients with mental disorders, 48 years.
A total of 371 cancer patients, all female, visited the hospital due to mental disorders one
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year before they were diagnosed with cancer. Table 1 shows the frequency of mental disor-
ders in breast cancer patients. As for the prevalence of mental disorders in breast cancer
patients, stress/adaptation disorder was the most common with 201 (54.2%), followed by
depression with 97 (26.1%), and anxiety with 60 (16.2%).

Table 1. The frequency of mental disorders in breast cancer patients (n = 5174).

Age Total Number of
Breast Cancer

Mental
Disorder

Substance
Abuse

Depressive
Disorder

Anxiety
Disorder

Stress/Adjustment
Disorder

Somatoform
/Conversion Disorder

10–39 643 59 1 18 6 34 0
40–49 2054 142 5 34 21 80 2
50–59 1474 113 1 29 15 65 3
60–69 672 44 0 9 15 19 1
70–99 331 13 0 7 3 3 0
Total 5174 371 7 97 60 201 6

Based on the date of the diagnosis of breast cancer, the proportion of patients with
mental disorders in the group before and after the onset of the COVID-19 pandemic was
calculated. Among all patients with breast cancer, 4498 were in the pre-pandemic group
and 676 were in the post-pandemic group. Before the outbreak of the pandemic, the number
of patients with mental disorders was 352 out of 4498 (7.8%). After the pandemic, 19 out
of 676 (2.8%) had mental disorders. The frequency of mental disorders before and after
COVID-19 is shown in Table 2. Mental disorders reported prior to the COVID-19 pandemic
were stress/adaptation disorders in 183 cases (52%), followed by depression in 97 cases
(27.6%), and anxiety in 60 cases (17%). As for the mental disorders reported after COVID-19,
stress/adaptation disorders accounted for the most with 18 cases (94.7%), and the rate was
higher than before the outbreak of COVID-19. The ratio of the stress adaptation disorder
based on total breast cancer patients was found to be 4.06% (183 out of 4498) before COVID-
19 and 2.7% (18 out of 676) after COVID-19. Other mental disorder groups also showed
lower prevalence rates after the COVID-19 pandemic.

Table 2. Mental disorder before COVID-19 and post COVID-19 (n = 371).

Patient Characteristics

No. of Patients (%)

Mental
Disorder

Substance
Abuse

Depressive
Disorder

Anxiety
Disorder

Stress/Adjustment
Disorder

Somatoform/Conversion
Disorder

before COVID-19 352 6 (1.7) 97 (27.5) 60 (17.0) 183 (51.9) 6 (1.7)
after COVID-19 19 1 (5.2) - - 18 (94.8) -

The incidence ratios of mental disorders by age group are shown in Figure 1. Depres-
sion and anxiety were relatively high in elderly breast cancer patients, and stress/adaptation
disorders were high in non-elderly people under 60 years of age.

The frequency density by disease also peaked within 2 months after diagnosis. There
was a difference in the peak times of the mental disorders. The overall frequency density
of mental disorders increased from 12 months before the diagnosis of breast cancer to
2 months after diagnosis (Figure 2). The frequency density changed rapidly before and
after cancer diagnosis. The increase in frequency density for mental disorders was higher
in patients aged around 60 years than in the other age groups.

The frequency density by disease also peaked within 2 months after diagnosis (Figure 3).
There was a difference in the peak times of the mental disorders. Depression and anxiety
frequency peaked at the time of breast cancer diagnosis, whereas stress peaked at 2 months
after diagnosis of cancer. The condition with the highest rate of increase after cancer diagnosis
was found to be stress/adaptation disorders.
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4. Discussion

Based on 20 January 2020, when the first COVID-19 patient occurred in Korea, the
prevalence of mental disorders in breast cancer patients before and after the onset of
COVID-19 was analyzed. Upon examining the proportion of mental disorders in the pre-
outbreak and post-outbreak groups among all breast cancer patients, the pre-outbreak
group showed a higher prevalence of mental disorders. In a previous study, after the
outbreak of COVID-19, the outpatient treatment rate of psychiatric outpatients at tertiary
hospitals in Korea decreased by approximately 13.1%, and in the UK, the number of cases
of mental disorder diagnosed decreased by 50% compared to the previous year [11,12].
During the COVID-19 pandemic, outpatients with mental disorders had poorer access to
appropriate psychiatric care [11]. A pandemic can increase the risk of psychiatric problems
and worsen health conditions [13]. Cancer patients experience fear, anxiety, and depression
for reasons such as delay or discontinuation of treatment during a pandemic [14]. Cancer
patients experience psychological pain due to the COVID-19 outbreak, but it seems that
there are limitations in the diagnostic aspect of mental disorders due to the fear of infection
and changes in the medical environment during the pandemic. As such, the COVID-19
pandemic may become an obstacle to early detection and diagnosis of mental disorders
and may further aggravate the patient’s situation in the future; therefore, the medical staff
should pay greater attention to the psychological aspect of the patient.

As a result of comparing the prevalence of mental illness in the groups before and
after the outbreak of COVID-19, stress/adaptation disorders accounted for 52% of the
total 352 mental disorders before the outbreak of COVID-19, with 183 cases. After COVID-
19, stress/adaptation disorders accounted for 94.7% of the 19 cases of mental disorders.
These results suggest that the pandemic can cause stress/adaptation disorder symptoms in
patients with cancer. Furthermore, a comparison of the stress related to COVID-19 between
the general public and cancer patients revealed that the prevalence of stress in cancer
patients was higher [15]. COVID-19 has resulted in delays and changes in the treatment
protocols for patients with cancer [4], which can cause psychosocial distress [6]. Cancer
patients are susceptible to respiratory virus infection due to reduced immunity, and the
risk of SARS-CoV-2 infection is higher than that in the general population [16]. Anxiety
over COVID-19 infection in cancer patients can affect their mental health [17]. The results
of this study suggest the need for coping measures to minimize stress symptoms and
psychological distress in cancer patients during social isolation due to infectious diseases.
Further research should be carried out to identify methods to reduce the psychological
pain of cancer patients during the pandemic period, prevent the contraction of infectious
diseases, and cope with delays in treatment protocols.

Breast cancer patients experience a high level of stress during the period from clinical
suspicion before diagnosis to final cancer diagnosis [18]. Cancer patients have a sharp
increase in the risk of mental disorders from one year before they are diagnosed with
cancer [19]. In addition, after the initial diagnosis was made, the patient had to go through
several stages of examinations and laboratory tests; therefore, the frequency and pattern
of mental disorders from one year before the diagnosis of breast cancer to the period after
diagnosis were analyzed. As a result of classifying the mental disorder patient group
based on the time of diagnosis of breast cancer, there were six patients in the pre-diagnosis
group and 365 patients in the post-diagnosis group. The rates of depression and anxiety
were highest in the pre-diagnosis group, but they decreased after diagnosis. In the period
after breast cancer diagnosis, the frequency of patients diagnosed with stress/adaptation
disorders increased rapidly (Figure 3). In a previous study, analysis of mental disorder
patterns based on Health Insurance Review & Assessment Service (HIRA) national breast
cancer patient data, showed that stress/adaptation disorders had the largest increase in
trend [20]. The results of the research conducted based on public data and the results of
this study were consistent with data from a single medical institution. These findings
suggest that is essential to manage stress and adaptation disorders in cancer patients
immediately after cancer diagnosis. In the case of disease incidence by age, there was a
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difference in the pattern of mental disorders between the elderly and non-elderly, with a
cut-off age of 60 years (Figure 1). The provision of psychological management requires a
variety of approaches depending on the age group-specific mental disorder symptoms of
cancer patients.

Among all breast cancer patients at Ajou University Hospital, the proportion of pa-
tients diagnosed with a mental disorder was 7.17% (n = 371). The average of the proportion
of mental disorder patients among the total female population in Korea calculated from the
statistics of the Health Insurance Review and Assessment Service and the census data from
the National Statistical Office from 2010 to 2020 is 3.94% [21,22]. These results confirm that
breast cancer patients are more vulnerable to mental disorders than the general population.
In a previous study, when breast cancer patients received psychological services in addition
to medical treatment, the risk of cancer recurrence and death was reduced [23]. In the
United States, a patient navigator program is provided for assistance and guidance in
accessing cancer treatment systems [24]. This is a system developed to close the gap in
access to medical care, and the navigator provides psychological, social, and physical
support during the clinical treatment process of patients and affects the quality of life of
patients [25,26]. The results of a navigation service satisfaction survey on breast cancer
patients showed high satisfaction with psychosocial support [27]. In Korea, a project for
cancer survivors who have completed active treatment is being implemented, but no con-
sideration has been given to patients undergoing treatment in actual clinical practice [28].
In breast cancer patients, mental disorders showed the highest incidence immediately after
cancer diagnosis (Figures 2 and 3). During this period, the patients stayed at the medical
institution for diagnosis and treatment; therefore, various efforts are needed, such as the
placement of psycho-oncology experts in medical institutions and the provision of cancer
patient emotional management education for medical staff.

This study had some limitations. First, the measurement of psychiatric disorders
was assigned based on the diagnosed disease code and was not formalized in a research
setting. Each medical institution has different evaluation tools for mental disorders, and
tertiary hospitals have the lowest rate of use of evaluation tools at the initial diagnosis
of depression [29]. Depression is diagnosed based on the medical experience of doctors;
hence, the rate of use of the evaluation tool is low. As such, there is a possibility that
the subjective intervention of medical staff may be reflected in the diagnosis of mental
disorders. The shortcomings of the disease code can be addressed by conducting structured
clinical interviews with breast cancer patients or by considering clinical diagnosis, drug
use, and timing of treatment. Second, since this study analyzed the prevalence patterns by
focusing on the first diagnosis of mental disorders and the time of diagnosis of breast cancer,
time series analysis of mental disorders and psychosocial factors were not considered. The
survival rate of breast cancer is high, but there are long-term and short-term side effects due
to various high-dose therapeutic agents [30]. In addition, breast cancer patients experience
more symptoms such as depression, anxiety, and sleep disturbance during chemotherapy
than patients with other forms of cancer [9]. Further studies on the psychiatric comor-
bidities occurring during the adjuvant therapy period and the follow-up period and the
psychosocial factors that cause mental disorders should be conducted. Third, as a result
of confirming the pattern of mental illness before and after breast cancer diagnosis in this
study, there was a significant difference in the number of patients in each group. Mental
disorders are most frequently diagnosed in primary medical institutions [31]. This study
uses only the claims data of Ajou University Hospital; therefore, there is no medical record
of mental disorders from an external medical institution. Thus, there was a limit to the
analysis of the prevalence of mental disorders before and after cancer diagnosis; therefore,
research including psychiatric diagnosis data before breast cancer diagnosis in breast cancer
patients is needed.
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5. Conclusions

The prevalence of psychiatric disorders in breast cancer patients differed according to
age, time of breast cancer diagnosis, and the outbreak of the COVID-19. The prevalence
of mental disorders in patients with breast cancer increased sharply right after cancer
diagnosis; therefore, the management of mental disorders immediately after diagnosis can
improve the quality of life of patients with cancer. COVID-19 has a psychological impact
on cancer patients due to delayed treatment and anxiety about infection. Further studies
on coping measures and mental management should be conducted in consideration of the
treatment environment of cancer patients during the pandemic.
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