
Abstract. Background/Aim: Using nationwide data from
South Korea, we analyzed the prevalence of mental disorders
among patients with nasopharyngeal carcinoma (NPC) who
received radiotherapy (RT). Patients and Methods: Data were
collected between January 2010 and December 2014, and
1,819 patients diagnosed with NPC who underwent RT were
identified. We calculated the prevalence of the five most
commonly diagnosed mental disorders and their incidences
according to a time sequence based on the time of RT. Results:
Among 1,819 patients, 144 (7.9%) were diagnosed at least
once with a mental disorder between one year before the start
of RT and the last follow-up. Based on the first diagnosis, 51
(35.4%) patients experienced anxiety, and 46 (31.9%) suffered
from depression. The frequency of mental disorders increased
up to the beginning of RT and then declined. Before the start
of RT, anxiety was most frequent, and depression occurred
after the start of RT. The cumulative incidence of mental
disorders in the older age group tended to be higher than that
of the younger group (≥54 vs. <54 years, log-rank p=0.052).
Conclusion: The proportion of mental disorders differed
before and after the start of RT in patients with NPC. At the
beginning of RT, mental disorders emerged most often during
management. Early screenings and interventions for mental
disorders were able to improve quality of life (QOL).

Nasopharyngeal carcinoma (NPC) is rare (1, 2). However, its
incidence shows geographical variations (3). While the
incidence rate is low (0.5-2 cases/100,000 person-year) in
Western countries (4), it has reached 3.09 cases/100,000
person-year in high-risk areas, such as China (5).

During treatment for NPC, patients may experience
treatment-related complications, that can deteriorate their
quality of life (QOL). Particularly, radiation therapy (RT)
with/without chemotherapy, a standard of care with curative
intent for NPC (6), can lead to psychiatric comorbidities as
well as physical complications (7). Due to site specificity,
patients with NPC (head and neck cancer) are more susceptible
to emotional trauma than those who have malignancies at other
sites (8). Moreover, physical changes during treatment can
aggravate the psychosocial status of NPC survivors (9). 

A low QOL is related to psychosocial factors that cause
anxiety, depression, and fear of recurrence among head and
neck cancer survivors (10, 11). Psychological problems can
also decrease compliance and result in increased mortality
(12). Therefore, it is essential to understand the risks and
patterns of psychiatric comorbidities in the treatment of
patients with NPC. Moreover, adequate clinical support for
mental problems could enhance prognosis (13).

A previous study investigated mental disorders among
patients with NPC; however, it was limited to a small sample
size and had a cross-sectional design (14). It examined the
prevalence of mental disorders and its longitudinal pattern
according to a time sequence (before, during, and after RT) in
patients with NPC using national claim data from South Korea.  

Patients and Methods
We generated the NPC cohort based on claim data from the Health
Insurance Review and Assessment Service (HIRA), gathered between
January 2010 and December 2014. The HIRA claim data are from the
public medical insurance system, which covers 90% of South Korea’s
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population. The HIRA data consist of reimbursement claims for
healthcare services received during outpatient visits and inpatient
admissions to medical institutions. We were able to extract general
information, the healthcare services provided, the diagnosis, the
outpatient prescription, drug information, and provider information. 

We used the diagnostic code of NPC (C11) according to the sixth
edition of the International Classification of Disease (ICD-10). We
verified the use of RT based on the codes from the HIRA claim data
(HD061, 3-dimensional conformal therapy; HZ271, intensity modulated
radiation therapy). We identified the following five mental disorders
using the ICD-10 codes: 1) depression (F32, F33); 2) anxiety (F40,
F41); 3) stress/adjustment disorder (F43); 4) somatoform/conversion
disorder (F44, F45); and 5) substance abuse disorder (F10–F19); these
are the most commonly diagnosed mental illnesses among cancer
patients (15, 16). To evaluate the type of treatment, we used the
corresponding codes for medication (antipsychotic drugs,
antidepressants, mood stabilizers, antianxiety drugs) and psychotherapy
(individual psychotherapy: NN011-NN013, group psychotherapy:
NN021-NN023, family therapy: NN031-NN032). Regarding the
intensity of psychotherapy and medication, we counted the number of
prescriptions for psychotherapy and medication.

We estimated the prevalence of mental disorders and its
longitudinal pattern according to a time sequence (before, during,
and after RT). We limited our observations to within one year before
RT in order to focus on the changes in mental disorders around the
time of RT. We employed descriptive statistics to assess the
frequency of mental disorders. We examined the characteristics of
mental disorders according to age, sex, and the use of
chemotherapy. We calculated the cumulative incidence of
psychiatric disorders using the Kaplan–Meier method, and we
compared the curves between the variables through the log-rank
test. All statistical analyses were performed with R 3.0.2. 

We received approval from the institutional review board (IRB)
of Ajou University Hospital (IRB No. AJIRB-MED-EXP-16-494)
and retrospectively analyzed de-identified claim data. The data used
in the study are potentially identifiable and are not publicly
available. The raw claim datasets generated and/or analyzed during
the current study are not publicly available due to ethical restrictions
by the authorizing HIRA.

Results

We identified a total of 1,819 patients with NPC who received
RT between January 2010 and December 2014 in South Korea.

Of these, 144 (7.9%) were diagnosed at least once with a
mental illness between one year before the start of RT and at
the time of last follow-up. The median age of all patients was
54 years, and for those with mental disorders, it was 56 years.
Table I summarizes the frequencies of mental disorders. Of the
144 abovementioned patients, 51 (35.4%) and 46 (31.9%)
experienced anxiety and depression, respectively. Twenty-five
(17.4%) experienced somatoform/conversion disorder.

Figure 1 illustrates the frequencies of mental disorders
between the periods before and after RT. Before and after the
start of RT, 57 and 87 patients were diagnosed with mental
disorders as their first diagnosis. During the pre-RT period,
anxiety was the most common disorder (40.4%), followed by
somatoform/conversion disorder (29.8%). After the start of
RT, depression was the ailment most often identified. The
proportion of patients with depression after the start of RT rose
to 43.7%, compared to 14.0% in the pre-RT period. The ratios
of anxiety, substance abuse, and somatoform/conversion
disorders fell after the start of RT compared to before RT.

The overall frequency of mental disorders increased until the
start of RT and peaked, then declined just after the start of RT
(Figure 2). The timing of the peak frequency of each mental
disorder was different. The peaks of somatoform/conversion and
substance abuse were before the start of RT, while depression
and stress/adjustment disorder peaked after the launch of RT.
Anxiety reached its peak just at the beginning of RT.

The patterns of mental ailments differed among the age
groups (Figure 3). Those in their forties showed abrupt
changes around the beginning of RT. A stable incidence of
mental disorders was observed in the group of patients who
were over 70. The proportion of anxiety was relatively high
among those in their forties compared to the other age group.
In the group of those over 70, the proportion of depression
was relatively high (Figure 4). 

The cumulative incidence of mental disorders in the older
group tended to be higher than that of the younger group (≥54
vs. <54 years, log-rank p=0.052) (Figure 5A). The cumulative
incidence did not vary according to sex (p=0.117) (Figure 5B)
or use of chemotherapy (p=0.360) (Figure 5C).
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Table I. Frequency of mental disorders in patients with nasopharyngeal carcinoma (N=1,819). 

Age (year)                                                                                       No. of patients (%)

                      Nasopharyngeal            Mental            Depressive          Anxiety          Stress/adjustment          Somatoform/conversion          Substance 
                           carcinoma                disorder             disorder             disorder                 disorder                               disorder                          abuse

10-39                       257                      18 (7.0)               7 (2.7)                6 (2.3)                   2 (0.8)                                 2 (0.8)                           1 (0.4)
40-49                       386                      27 (7.0)               5 (1.3)              13 (3.4)                   1 (0.3)                                 6 (1.6)                           2 (0.5)
50-59                       570                      41 (7.2)             14 (2.5)              13 (2.3)                   4 (0.7)                                 8 (1.4)                           2 (0.4)
60-69                       384                      35 (9.1)             10 (2.6)              12 (3.1)                   6 (1.6)                                 4 (1.0)                           3 (0.8)
70-99                       222                      23 (10.4)           10 (4.5)                7 (3.2)                   1 (0.5)                                 5 (2.3)                           0 (0.0)
Total                      1,819                    144 (7.9)             46 (2.5)              51 (2.8)                 14 (0.8)                               25 (1.4)                           8 (0.4)
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Figure 1. Mental disorders before and after radiation therapy in patients with nasopharyngeal carcinoma. (A) Number of patients with each mental
disorder. (B) Proportion of patients with each mental disorder.



Table II lists the treatments for mental disorders. Of the
144 patients, 46 (31.9%) were prescribed psychotherapy
with medication. Thirty-seven (25.7%) received
psychotherapy only, and 20 (13.9%) were treated with
medication alone. Forty-one (28.5%) received no treatment.
The median numbers of psychotherapy and medication
claims for each patient were 2 (range, 1-106), respectively.

Table III displays the prescription frequency of each
treatment for each patient. 

Discussion

Using national data, we found the prevalence of five mental
disorders to be 7.9% in patients with NPC who received RT.
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Figure 3. The frequency density plots of mental disorders by age in patients with nasopharyngeal carcinoma. 

Figure 2. The frequency density plots of mental disorders in patients with nasopharyngeal carcinoma. 



Although the claim data tended to underestimate the
incidence, our results showed that certain patients with NPC
who received RT experienced mental disorders during their
illness. Anxiety was the most common (35.4%) of mental
disorders, followed by depression (31.9%). Anxiety and
depression were associated with the QOL of cancer survivors
(17, 18), including head and neck cancer (10).

The incidences of anxiety and depression differed according
to the time sequence. Anxiety was most common before RT
(40.4%), and fell after the start of RT (32.2%) (Figure 1B).
The most frequent time of anxiety was at the beginning of RT
(Figure 2). Patients tended to be apprehensive about their
diagnosis, treatment, and prognosis. Before RT, the simulation
can increase anxiety with immobilization devices, while the
wait time for RT can escalate the level of anxiety. Anxiety is
aggravated when patients are left alone in the treatment room
during RT. Even after RT is complete, the risk of anxiety may
persist owing to the fear of recurrence, decreased performance,
and long-term complications. Anxiety could also decrease the
patient’s immune status (19) and induce non-adherence to
treatment (12), which could possibly negate the treatment
outcome. Therefore, it is necessary to identify and manage the
risk of anxiety at every phase of management in order to
improve clinical outcomes as well as QOL. During the

simulation for RT, music therapy can help lower anxiety in
patients with NPC (20), The relief of distress during the
simulation can improve the accuracy of RT while minimizing
the set-up error. The proper management of anxiety also
boosts treatment compliance.

Unlike anxiety, the proportion of depression was higher
after the start of RT (43.7%) than before RT (14.0%) (Figure
1). Depression rose over time; its incidence peaked at one
month after the start of RT and then declined (Figure 2). The
peak incidence for depression at one month seemed to be
associated with RT-related acute complications. Dry mouth,
pain, and swallowing difficulties due to mucositis, as well as
loss of taste, deteriorate QOL and contribute to the occurrence
of depression. Hence, proper management of such side-effects
and psychosocial support are helpful in mitigating the level of
psychiatric distress, including depression. The risk of suicide
can be problematic in depression. The rate of suicide is three
times higher in head and neck cancer patients than in the
general population (21). Thus, the risk of suicide should be
screened in NPC patients with depression.

The patterns of mental disorders varied among the age
subgroups. In all patients, the frequency of mental disorders
increased before RT and reached its peak around the start of
RT, then fell afterward. However, patients between 40 and
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Figure 4. The distribution of mental disorders by age group in patients with nasopharyngeal carcinoma.
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Figure 5. The cumulative incidence of mental disorders by; (A) age, (B) sex, (C) the use of chemotherapy in patients with nasopharyngeal carcinoma.



49 showed an abrupt spike in mental disorders just after
beginning RT; the peak occurred two months after the start
of RT (Figure 3). Moreover, the proportion of anxiety
disorder in this group was relatively higher than that of the
other age groups (Figure 4). These results are consistent with
the finding that anxiety peaks in middle-aged people (22).
Middle-aged women may be more susceptible to mental
ailments due to hormonal changes. Moreover, patients of this
actively working age group may experience mental stress
upon returning to work. Thus, more attention should be taken
in terms of handling mental disorders in this age group. 

We found that the incidence of mental disorders in the
older age group tended to be higher than that of the younger
group (p=0.052) (Figure 5A). Due to medical comorbidities,
elderly patients have a poor prognosis (23). Physical
difficulties could make them more susceptible to psychiatric
distress than younger patients. A higher incidence of mental
disorders in elderly patients also occurs for other types of
cancer (24). In our study, although female patients appeared
to be more susceptible, there was no significant difference
compared to male patients (p=0.117) (Figure 5B). The use
of chemotherapy can affect the incidence of mental disorders
because of its added treatment intensity with RT. However,
this was not a significant factor in the incidence of mental
disorders (p=0.360) (Figure 5C). Although we were not able
to pinpoint the vital factors affecting mental disorders in
patients with NPC, future studies should investigate them.

Among the 144 patients diagnosed with mental disorders,
41 (28.5%) did not receive psychotherapy or medication
(Table II). This implies that many patients were not adequately

treated after being diagnosed with mental disorders. The
stigma surrounding mental illness in South Korea could be
one reason for the relatively high rate of those untreated (25).
Concerned about possibly being ostracized, many patients
often refuse to receive therapy. Even for those treated with
medication, nearly 50% were prescribed therapy only once
(Table III). This low frequency suggests that they may be
reluctant to receive ongoing management. Compared to those
who took medication, those who received psychotherapy
seemed to be treated more consistently. This treatment pattern
of mental disorders hints that there is a barrier to the use of
mental health services, such as the stigma around mental
disorders. Further efforts should be taken to lower this barrier
and promote mental health in cancer patients.

Our study had certain limitations. The claim data only
served codes for reimbursements based on demographic
information such as age, sex, and local area. With such limited
clinical data, we could not perform our analysis considering
clinical factors such as staging, histology, and the severity of
the mental illness. Moreover, compared to interview-based
studies, we may have underestimated the prevalence in our
study due to the cultural reluctance to be treated for mental
disorders in South Korea. The ICD-10 codes do not guarantee
that psychiatrists diagnosed the mental disorders identified in
this study. However, in most cases, the diagnoses are carefully
coded by psychiatric specialists owing to the stigma
surrounding mental illness. Moreover, strict surveillance of
health insurance companies is mandatory because of the
additional financial support provided by the government to
treat mental illness. Hence, the codes for mental disorders are
relatively reliable in South Korean claim data.

In conclusion, the incidence of mental disorders peaked at
the beginning of RT, and the proportion of each mental
disorder differed before and after the start of RT. Since
mental disorders may be associated with poor QOL, early
screening and customized interventions could improve QOL
in patients suffering from NPC who are treated with RT.
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Table II. Treatment for mental disorders in patients with nasopharyngeal
carcinoma (N=144).

Type of treatment                                         No. of patients (%)
                                                                                      
Psychotherapy only                                              37 (25.7)
Medication only                                                    20 (13.9)
Psychotherapy+medication                                  46 (31.9)
No treatment                                                         41 (28.5)

Table III. Prescription frequency of treatments for mental disorders in
patients with nasopharyngeal carcinoma.

No. of prescription                                   No. of patients (%)

                                        Psychotherapy (N=83)        Medication (N=66)

1                                                 39 (47.0)                          35 (53.0)
2-5                                              23 (27.7)                          20 (30.3)
6-9                                                9 (10.8)                            3 (4.5)
≥10                                             12 (14.5)                            8 (12.1)
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