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Background: Although adolescent and young adult (AYA) cancer survivors have an increased risk of psychiatric
disorders, limited evidence has been suggested. We aimed to determine the risk of psychiatric disorders among AYA
cancer survivors.

Materials and methods: A retrospective population-based cohort study based on the Korea National Health Insurance
Service database was carried out. All men and women aged 15-39 years diagnosed with cancer between 2006 and 2019
(N = 88965) were included and matched with controls (1 : 4). The prevalence ratios (PRs) of psychiatric disorders were
calculated in cancer patients and compared with those in the control group every 6 months before and after cancer
diagnosis.

Results: The mean age of the participants was 32.2 years and the majority were 30-39 years of age (72.9%). There was
no difference in the PRs of psychiatric disorders between AYA cancer patients and the control group before cancer
diagnosis, but it increased sharply after cancer diagnosis [PR 2.50, 95% confidence interval (Cl) 2.42-2.58 in the first
6 months]. During a median follow-up of 6.5 years, 54 733 participants developed psychiatric disorders. The overall
risk of psychiatric disorders among AYA cancer survivors compared with the control group had a sub-distribution
hazard ratio of 1.42 (95% Cl 1.39-1.45) after considering competing risks.

Conclusions: Our study confirmed a 42% increased risk of psychiatric disorders among AYA cancer survivors compared
with controls across various cancer types. Our findings suggest that AYA cancer survivors require long-term

psychological support following their cancer diagnosis.
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INTRODUCTION

Adolescent and young adult (AYA) cancer survivors are those
diagnosed with cancer between 15 and 39 years of age. The
overall incidence of cancer in this age group has increased
over the previous decade.” In 2019, there were 1.2 million
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incident cases, 0.4 million deaths, and 23.5 million disability-
adjusted life-years due to AYA cancers globally.” Advances in
cancer treatment have improved long-term survival rates of
the AYA cancer group resulting in an 82.5% 5-year relative
survival rate.® AYA cancer survivors are more likely to expe-
rience mental distress compared with controls.” Therefore, it
becomes imperative to recognize the risk of psychiatric dis-
orders and provide appropriate management considering
their remaining life span, especially because they encounter
distinctive developmental and social growth, such as
completing their education, achieving an occupational career,
and starting their own family.

In contrast to the extensive evidence on mental health
problems among childhood cancer survivors,”” few studies
have addressed these issues among AYA cancer survivors.
According to a systematic review, up to 34% of adolescent
cancer survivors were diagnosed for post-traumatic stress
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disorder (PTSD), 13% for clinical depression, and 8% for
anxiety.® A recent meta-analysis of three eligible studies (out
of four candidate studies) reported that AYA cancer survivors
had higher odds ratios for mood disorders [1.36, 95% confi-
dence interval (Cl) 1.19-1.55] and anxiety disorders (1.16,
95% Cl 1.05-1.28).° A recent retrospective cohort study based
on administrative data in Canada reported that AYA cancer
survivors experienced a higher rate of outpatient visits for
psychiatric disorder (rate ratio 1.29, 95% Cl 1.08-1.54)
compared with matched controls, mainly due to anxiety and
adjustment disorder.'® However, this study only included AYA
cancer survivors aged 15-21 years with six common cancers
including lymphoma, leukemia, and sarcoma. Another retro-
spective study in Canada demonstrated that 61.3% of AYA
cancer survivors were diagnosed with at least one of anxiety,
depressive, substance use, trauma-and stressor-related, and
psychotic disorders 3 years after cancer diagnosis.'* Although
few studies reported an increased risk of psychiatric disorders
among AYA cancer survivors, their limitations included weak
statistical power due to a relatively small population (less
than a few thousand cancer survivors, which hindered sub-
group analysis by cancer sites and time since cancer diag-
nosis),"*** narrow age range (such as 15-18 or 15-21 years)
of survivors with childhood prevalent cancers,'®** and using
self-reported information on psychosocial care status.** Few
studies have compared mental health problems between
cancer survivors and control groups before and after the
diagnosis, despite suggestions of a genetic susceptibility to
both cancer and psychiatric disorders. Only one study
adjusted for previous mental health visits to compare the risk
ratio of outpatient mental health visits."® Furthermore, none
of the studies included Asian population, although cultural
differences in perception of mental health issues could
contribute to epidemiological variation in mental health
outcomes.”” The prevalence and expression of psychiatric
disorders can vary significantly across different countries and
cultures. Especially, societal attitudes toward mental health,
stigma surrounding psychiatric conditions, and access to
mental health care differ between Asian and other contries.'®
In fact, the International Guideline Harmonization Group
regarding psychological late effects also emphasized the need
for further evidence from countries other than North Amer-
ica and Europe.”’

Therefore, we aimed to assess the risk of psychiatric
disorders among AYA cancer survivors compared with
matched controls using a large nationwide population-
based cohort study in Korea, and to determine the risk of
psychiatric disorders according to cancer type and time
since diagnosis to help identify high-risk groups. Addition-
ally, we attempted to confirm differences in the prevalence
of psychiatric disorders before and after cancer diagnosis.

MATERIALS AND METHODS

Data sources

We carried out a retrospective population-based cohort study
using data from the Korean National Health Insurance Service
(K-NHIS) database. Korea has a mandatory social insurance
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system with premiums determined by income level and not by
health status. The K-NHIS is a single insurer that covers ~97%
of the population (the remaining 3% are beneficiaries of the
Medical Aid Program). Data on the use of medical facilities and
prescription records with the International Statistical Classifi-
cation of Diseases and Related Health Problems, Tenth Revi-
sion (ICD-10) diagnosis codes were gathered by the NHIS; it
contains information on demographics, medical treatments,
procedures, prescription drugs, diagnostic codes, and hospital
use. In addition, the K-NHIS claims database includes data from
national health screening examinations, which is a standard-
ized program provided to all insured persons every 2 years.*® It
includes a self-administered questionnaire on medical history
and health behavior, including smoking, drinking and physical
activity, anthropometric measurements, and laboratory
tests.”® The participation rate among the target population
was ~ 76%."? Vital status and cause of death were obtained
from death certification collected by Statistics Korea at the
Ministry of Strategy and Finance of South Korea.'? Use of the
K-NHIS database was approved by the NHIS review committee.

Study population

We considered all Korean men and women aged 15-39
years between 2006 and 2019. Data access was restricted
by data share policy; we selected all patients with cancer
defined as the presence of ICD-10 code C or special
copayment reduction code for cancer (V193) between 2006
and 2019 and four times age and sex matched samples of
men and women who did not develop cancer during the
study period (n = 3352310). To select newly diagnosed
cancer as exposure and incident case of psychiatric disor-
ders as outcome, we excluded 199 589 participants who had
any cancer (n = 45732) or any psychiatric disorders before
1 January 2006 (n = 158 358).

Among the eligible participants (n = 3152721), we
mimicked sequential emulation of the target trial (detailed
methods are presented in the Statistical Analysis section).
The number of cloned patients aged 15-39 years between
2006 and 2019 was 61420353. During the enrollment
process of the new cohort, we excluded participants who
had any cancer (n = 7198384) or a history of psychiatric
disorders at baseline (n = 148 264). Patients who met the
eligibility criteria in the previous cohort were excluded from
the next cohort if they were >40 years old, had cancer,
history of any psychiatric disorder, or died before the start
date of each cohort. These processes were repeated every 6
months until 1 June 2019 (n = 54073 705). Among the
participants, we generated propensity scores (PS) and the
control group was selected in a 1 : 3 ratio using PS matching
(control: 265212; cancer: 88 965) (Figure 1).

The institutional review board approved the study and
waived the requirement for informed consent because the
K-NHIS data were de-identified (SMC 2022-03-028).

Definition of AYA cancer survivors

The main exposure was incidence of cancer between 15 and
39 years of age. To define incident cancer, we used a special
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Study participants aged from 15 to 39 years between 2006 and 2019 (n = 3 352 310)

Exclude (n =199 589)
History of any mental disease before 2006 (n = 158 358)
History of any cancer before 2006 (n = 45 732)

\ 4

Eligible participants in the sequential cohorts (n =3 152 721)

Generate subsequent cohort every 6 months

Cloned patients aged from 15 to 39 between 2006 and 2019 (n = 61 420 353, unique n = 3 043 893)

Exclude (n =7 346 648)
History of any mental disease at each baseline (n = 148 264)
History of any cancer at each baseline (n =7 198 384)

\ 4

Eligible cloned patients in the sequential cohort

(n = 54 073 705, unique N = 3 003 916)

«
Control (N= 265 212)

,,,////”""”/‘i/;gzpropensity matching (caliper: 01)

i
Cancer (n= 88 965)

Figure 1. Flow chart of the study population.

registration code in addition to the ICD-10 diagnosis code.
The NHIS established a special copayment reduction pro-
gram to enhance health coverage and relieve the financial
burden of patients with cancer. Once registered, patients
pay only 5% of the total medical bills incurred for cancer-
related medical care. As enrollment in this program is
indicated by a special copayment reduction code for cancer
(V193) and requires a medical certificate from a physician,
the cancer diagnoses included in this study are considered
sufficiently reliable, and this method has been used in
previous studies.”’

Study outcomes

Psychiatric disorders were identified from diagnostic re-
cords according to ICD-10 codes, either outpatient visits or
hospitalization. The primary endpoint was composite
outcome of major psychiatric disorders including depressive
disorder (ICD10 F32, F33), anxiety disorder (ICD10 F40, F41,
F4), substance use disorder (ICD10 F10, F11, F12, F13, F14,
F15, F16, F17, F18, F19), bipolar disorder (ICD10 F30, F31),
PTSD (ICD10 F431), and sleep disorder (ICD10 F510, G470),
based on previous studies.’

Covariates

Age, sex, comorbidities, income, and residential area at
baseline were included as covariates. Comorbidities during
the year before baseline were obtained from claims data
defined using ICD-10 codes. We included hypertension (with
medication), which was defined as the presence of at least
one 110-113 or 115 code during the year before baseline.
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Income data at the time of the first screening were ob-
tained from the insurance eligibility database. Income level
was categorized by percentile groups (<30th, 31st-70th,
and >70th percentiles).

For sensitivity analysis, we restricted patients to those
who underwent health screening 2 years before baseline,
and used body mass index (BMI), alcohol consumption,
smoking, and exercise data from the screening examination.

Statistical analysis

To reduce selection and immortal bias, the target trial was
emulated several times in a sequence of nested trials to
coincide with exposure assignment and the start of follow-
up.?* Emulation of sequential trials is a valid and efficient
procedure if participants meet eligibility criteria at several
time points.?” We carried out PS matching (1 : 3, caliper
<0.1) using the variables age, sex, income, residential area,
presence of comorbidities (diabetes mellitus, hypertension,
and hyperlipidemia), and having health screening exam data
at each cohort entry. These variables were updated based
on the first date of each subsequent cohort. Balance be-
tween groups was evaluated using standardized mean dif-
ference (SMD) between the cancer and control groups with
an SMD of <0.1 considered indicative of adequate balance
(Supplementary Figure S1, available at https://doi.org/10.
1016/j.esmoop.2024.104101). The primary endpoint was
development of psychiatric disorders. Each endpoint was
analyzed separately, and only participants who had not
experienced the endpoint before the cohort were included.
We followed participants from the baseline of each cohort
until the development of psychiatric disorders, death, or
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December 2020, whichever occurred first. Finally, we
pooled data from all the trials into a single model and
included the day at baseline of each cohort.

To determine the peak time of psychiatric disorders in
cancer survivors, we calculated the prevalence ratio (PR) of
psychiatric disorders in cancer patients compared with the
control group every 6 months following cancer diagnosis. In
this analysis, we did not include patients who experienced
incident psychiatric disorders, which allowed us to evaluate
the prevalence of psychiatric disorders from the initial
cancer diagnosis to 5 years after the initial incident.

The cumulative incidence of each outcome was esti-
mated using the Kaplan—Meier method, and log-rank tests
were applied to evaluate the differences between the
groups. Hazard ratios (HR) with 95% Cls for the incidence of
clinical outcomes were calculated using the Cox regression
model. We examined the proportional hazards assumption
using plots of the log—log survival function and Schoenfeld
residuals.

For subgroup analysis, we analyzed the incidence of
psychiatric disorders according to cancer type, age at
diagnosis, and type of treatment. The control group con-
sisted of all participants without cancer at baseline. These
subgroup analyses were exploratory analyses to generate
hypotheses. Thus, strict control for multiple testing was not
carried out.

For sensitivity analysis, (i) we carried out a landmark
analysis at 1, 3, and 5 years after cancer diagnosis to
evaluate the incidence of psychiatric disorders by time since
cancer diagnosis; (ii) to account for competing risks due to
mortality, we fitted a proportional sub-distribution hazards
regression model?® with death as the competing event; and
(iii) we conducted a sensitivity analysis of participants who
underwent a health screening exam. We further adjusted
for confounding factors, such as BMI, alcohol consumption,
and smoking. The proportional hazards assumption for the
competing risks model was also assessed using Schoenfeld
residuals, and we found no significant violations of
proportionality.

All P values were two-sided, and a P value < 0.05 was
considered significant. Analyses were carried out using SAS®
Visual Analytics (SAS Institute Inc., Cary, NC) and R 4.1.2
(R Foundation for Statistical Computing, Vienna, Austria).

RESULTS

The mean age of study participants was 32.2 years and 39%
were men (Table 1). At baseline, most cancer survivors were
aged 30-39 years (72.9%), and breast cancer was the most
common (19.0%). All SMDs of difference between the
control and cancer groups were <0.1 (Supplementary
Figure S2, available at https://doi.org/10.1016/j.esmoop.
2024.104101).

Prevalence ratios

There was no difference in the PRs of psychiatric disorders
between AYA patients with cancer and the control group
before cancer diagnosis; however, the prevalence sharply
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Table 1. Baseline characteristics (N = 354 177)

Cancer Control SMD
n = 88965 n = 265212
Age at cancer diagnosis, 32.2 (6.3) 32.2 (6.1) 0.009
year [mean (SD)]
Age group, years, n (%)
15-19 5622 (6.3) 14870 (5.6) 0.03
20-29 18475 (20.8) 56950 (21.5) —0.017
30-39 64868 (72.9) 193392 (72.9) 0.000
Sex, n (%) = —0.05
Male 34356 (38.6) 103062 (38.9)
Female 54609 (61.4) 162150 (61.1)
Income, n (%)
Medical aid 1543 (1.7) 4471 (1.7) 0.004
<30th 18785 (21.1) 56024 (21.1) 0.000
31s5t-70th 37845 (42.5) 111587 (42.1) 0.009
>70th 29080 (32.7) 87981 (33.2) —0.010
Residential area, n (%)
Rural 25756 (29.0) 77189 (29.1) —0.003

Metropolitan
Comorbidities, n (%)

61497 (69.1) 182874 (69.0) 0.004

Diabetes mellitus, yes 3503 (3.9) 10349 (3.9) 0.002
Hypertension, yes 5005 (5.6) 14 806 (5.6) 0.002
Hyperlipidemia, yes 7301 (8.2) 21904 (8.3) —0.002

Cancer type, n (%)

Breast 16943 (19.0)  NA
Stomach 8726 (9.8) NA
Cervix 7546 (8.5) NA
Colon/rectal 7140 (8.0) NA
Leukemia 6014 (6.8) NA
Non-Hodgkin lymphoma 5553 (6.2) NA
Brain 4566 (5.1) NA
Ovary 4327 (4.9) NA
Kidney 2762 (3.1) NA
Liver 2666 (3.0) NA
Head and neck 2296 (2.6) NA
Uterine 2105 (2.4) NA
Testis 1955 (2.2) NA
Lung 1771 (2.0) NA
Hodgkin lymphoma 1133 (1.3) NA
Bladder 858 (1.0) NA
Pancreas 783 (0.9) NA
Gall-bladder 266 (0.3) NA
Multiple myeloma 147 (0.2) NA
Larynx 66 (0.1) NA
Esophagus 54 (0.1) NA
Prostate 51 (0.1) NA

Other and unspecified
Treatment modality, n (%)

Surgery

Chemotherapy

Radiotherapy

Stem cell transplant

11237 (126) NA

33151 (37.3) NA
44354 (49.9)  NA
26694 (30.3)  NA

2968 (3.3) NA

NA, non-applicable; SMD, standardized mean difference.

increased after cancer diagnosis. The risk of developing any
psychiatric disorders after cancer diagnosis was higher in
the first 6 months (PR 2.50, 95% CI 2.42-2.58), although it
persisted throughout the duration of follow-up (Figure 2A).
Overall, sleep disorders were the most prevalent problem in
these patients compared with the control group (Figure 2B).
For PTSD, the PR of the cancer group increased over time
compared with that of the control group (Figure 2B).

Risk of psychiatric disorders

During follow-up (median 6.5 years), 37924 control and
16909 AYA cancer survivors developed a psychiatric
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4.0 =
Baseline

2.0

Prevalence ratio

0.5

B Type of mental problems

4.0

Baseline

Prevalence ratio

0.5

Ayear -6months 6months 1 year

A Any type of mental problems

1.0 e ————————— — —

Ayear -6months 6months 1year 15years 2years

Type of disease ® Depression @ Anxiety @ Substance abuse @ Bipolar disorder ® PTSD

15years  2years

25years 3years 3.5years 4years 4.5years  5years

Sleep disorder

25years 3years 3.5years 4years 4.5years  5years

Figure 2. Prevalence ratio of adolescents and young adults for (A) any type of psychiatric disorders and (B) type of psychiatric disorders compared with the control

group before and after cancer diagnosis.
PTSD, post-traumatic stress disorder.

disorder, corresponding to 2.0 and 3.3 cases per 100
person-years, respectively. The median time to onset of a
psychiatric disorder was 2.6 years (interquartile range 1.0-
5.6 years) since cancer diagnosis. Among the psychiatric
disorders, anxiety disorder (1.5 cases per 100 person-years)
was the most frequent followed by depressive and sleep
disorders (Table 2). The fully adjusted HR for overall incident
psychiatric disorders among AYA cancer survivors compared
with the control group was 1.64 (95% Cl 1.61-1.67), and it
persisted after competing risks due to mortality were
considered [sub-distribution HR (sub-HR) 1.42, 95% Cl 1.39-
1.45, Table 2]. Sleep disorder had the highest relative risk
compared with the control group (sub-HR 1.71, 95% CI 1.67-
1.77). Anxiety (sub-HR 1.16, 95% ClI 1.13-1.19) and
depressive disorders (sub-HR 1.40, 95% Cl| 1.30-1.50) were

Volume 10 m Issue 2 m 2025

also statistically significantly elevated in AYA cancer survi-
vors compared with the control group (Table 2).

Among those who survived at least 5 years, AYA cancer
survivors had a statistically significant higher risk of alcohol
abuse (sub-HR 1.14, 95% Cl 1.00-1.31), opioid abuse (sub-HR
8.99, 95% Cl 3.18-25.44), and sedative/hypnotic abuse (sub-
HR 1.67, 95% Cl 1.05-2.68, Supplementary Table S1, available
at https://doi.org/10.1016/j.esmoop.2024.104101).

Subgroup analysis

Among the subgroups by age at diagnosis, patients diag-
nosed at an older age experienced an increased risk of
developing any psychiatric disorders compared with pa-
tients diagnosed at a younger age (Table 3).
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Table 2. Hazard ratio (95% confidence intervals) for incident psychiatric disorders associated with cancer (N = 354 177)

No. of case (100 person-year)

Adjusted HR® (95% Cl) Sub-HR® (95% Cl)

Control, n (%)

Cancer, n (%)

Overall psychiatric disorders 37824 (2.0) 16909 (3.3) 1.64 (1.61-1.67) 1.42 (1.39-1.45)

Type of psychiatric disorders
Depressive disorder 16204 (0.8) 7333 (1.3) 1.63 (1.59-1.68) 1.40 (1.30-1.50)
Anxiety disorder 22001 (1.1) 8328 (1.5) 1.35 (1.32-1.39) 1.16 (1.13-1.19)
Substance use disorder 2272 (0.1) 701 (0.1) 1.13 (1.04-1.23) 0.93 (0.86-1.02)
Bipolar disorder 1843 (0.1) 807 (0.1) 1.57 (1.45-1.71) 1.33 (1.23-1.45)
Post-traumatic stress disorder 303 (0.0) 103 (0.0) 1.21 (0.97-1.51) 1.03 (0.82-1.29)
Sleep disorder 12878 (0.6) 7106 (1.3) 1.98 (1.92-2.04) 1.71 (1.67-1.77)

Cl, confidence interval; HR, hazard ratio.

?Adjusted for age, sex, residential area, income, diabetes mellitus, hypertension, and hyperlipidemia.
5Sub-distribution hazard ratios for events were modeled with mortality as a competing risk.

When we stratified by type of treatment, patients treated
with surgery only had the lowest relative risk than the
control group (HR 1.31, 95% Cl 1.26-1.36) compared with
those in patients treated with combination of surgery,
chemotherapy, and radiotherapy (HR 2.80, 95% ClI 2.63-
2.97, Table 3). However, AYA cancer survivors had a
consistently higher risk of psychiatric disorder than the
control group regardless of treatment type.

The association between cancer and any psychiatric dis-
order was consistent across all cancer types (Supplementary
Figure S3A, available at https://doi.org/10.1016/j.esmoop.
2024.104101). Particularly, those with esophagus (HR 3.83,
95% Cl 2.35-6.26), lung (HR 2.44, 95% Cl 2.18-2.73),
pancreas (HR 2.21, 95% Cl 1.83-2.66), breast (HR 2.12, 95%
Cl 2.05-2.19), multiple myeloma (HR 2.06, 95% Cl 1.44-
2.95), and brain (HR 2.01, 95% CI 1.89-2.15) cancer had two
times more risk of psychiatric disorders compared with the
control group. This association was also consistent in all
types of cancers among 5-year survivors (Supplementary
Figure S3B, available at https://doi.org/10.1016/j.esmoop.
2024.104101). Specifically, those with esophagus cancer

Table 3. Hazard ratio (95% confidence intervals) for incident psychiatric
disorders associated with cancer by clinical characteristics (N = 354 177)

Sub-HR"
(95% Cl)

Adjusted HR*
(95% cI)

Age at cancer diagnosis, years
15-19 (n = 5622)
20-29 (n = 18475)
30-39 (n = 64 868)

Type of treatment
Surgery only (n = 16 887) 1.31 (1.26-1.36) 1.28 (1.23-1.33)
Surgery + chemotherapy (n = 9257) 1.99 (1.90-2.09) 1.53 (1.46-1.61)
Surgery + radiotherapy (n = 1906)  1.69 (1.52-1.89) 1.56 (1.39-1.75)
Surgery + chemotherapy + 2.80 (2.63-2.97) 2.06 (1.93-2.20)
radiotherapy (n = 5107)
Chemotherapy only (n = 15757)
Radiotherapy only (n = 5448)
Chemotherapy + radiotherapy
(n = 14233)

Cl, confidence interval; HR, hazard ratio.

®Adjusted for age, sex, residential area, income, diabetes mellitus, hypertension, and

hyperlipidemia.

bSub-distribution hazard ratios for events were modeled with mortality as a

competing risk.

1.46 (1.35-1.58) 1.24 (1.14-1.34)
1.57 (1.50-1.63) 1.34 (1.29-1.40)
1.69 (1.65-1.72) 1.46 (1.43-1.49)

1.89 (1.82-1.96) 1.39 (1.33-1.44)
1.51 (1.42-1.61) 1.36 (1.28-1.45)
2.24 (2.16-2.32) 1.72 (1.64-1.80)
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(HR 3.68, 95% Cl 1.53-8.83) had two times more risk of
psychiatric disorders compared with the control group.
Although the effect size decreased, the risk of psychiatric
disorders in the larynx, multiple myeloma, cervical, and lung
cancer groups remained higher than that in the control
group.

Sensitivity analysis

Among 5-year (at least) survivors, the fully adjusted HR for
incidence of any psychiatric disorders between the AYA
cancer and control groups was 1.14 (95% Cl 1.10-1.18,
Supplementary Table S2, available at https://doi.org/10.
1016/j.esmoop.2024.104101). Among the 5-year survivors,
the risk of depression, anxiety, bipolar disorder, and sleep
disorders in the cancer group showed a decreasing trend
over time, but the risk of substance abuse and PTSD
increased over time.

There were no significant differences in BMI, smoking
status, drinking status, or physical activity between AYA
cancer survivors and controls (Supplementary Table S3,
available at https://doi.org/10.1016/j.esmoop.2024.104
101). After adjusting for lifestyle covariates, the results
remained consistent with the main findings (Supplementary
Table S4, available at https://doi.org/10.1016/j.esmoop.
2024.104101).

DISCUSSION

This large, nationwide, retrospective cohort study provides
concurrent evidence to existing literature on the risk of
psychiatric disorders among AYA cancer survivors. Our large
study population enabled us to confirm the sensitivity of
various subgroup analyses (such as by cancer site and age at
cancer diagnosis). In addition, a comparison of the time
sequence before and after cancer diagnosis could suggest a
trend in risk of psychiatric disorders. Before cancer diag-
nosis, there was no significant difference between cancer
survivors and the control group, but the PR sharply
increased in the first 6 months after cancer diagnosis and
persisted throughout the follow-up period. We found that
AYA cancer survivors had a 42% higher risk of psychiatric
disorders compared with matched controls, and they had
the highest incidence of anxiety disorders, followed by
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depressive and sleep disorders. The risk of psychiatric dis-
orders showed a decreasing trend over time since cancer
diagnosis, whereas there was an increasing trend in sub-
stance abuse and PTSD.

Our study revealed that the increased risk of psychiatric
disorders in the AYA cancer group tended to decrease over
time after cancer diagnosis. In the first year after cancer
diagnosis, anxiety and depression could be common re-
actions to the diagnosis in itself, the process of diagnosis,
staging, histology testing, stressful waiting periods for the
results, and anticipated side-effects of intensive anticancer
treatment.®® A recent meta-analysis also provided a
downward trajectory of depressive and anxiety symptoms 1
year after cancer diagnosis, consistent with our ﬁndings.25
This study explained that such amelioration may be
related to post-traumatic growth and maturity. However,
despite this decrease, the higher risk of psychiatric disorders
still persisted over time among AYA cancer survivors. In
contrast, the risk of PTSD and substance use disorder
showed an increasing trend over time, even though the PR
of PTSD was lower than that in controls during the first year
of cancer diagnosis. Being diagnosed with cancer and active
cancer treatment might act as traumatic events,”® and
although it may not be as evident as an acute traumatic
event such as car crash, patients can chronically suffer from
stress due to fear of recurrence, follow-up visits and test,
and physical late effects even 5 years after cancer diag-
nosis.?” We found a higher risk of substance use disorders
mainly due to alcohol, opioids abuse, sedatives, or hyp-
notics abuse that is consistent with previous studies.”®*°
Notably, younger cancer survivors had higher rates of
opioid misuse.” According to a recent survey, opioid use in
AYA cancer survivors is attributed to physical pain.?® This
reflects the need for chronic pain control, and recent cancer
survivors are more likely to have acute physical symptoms
related to cancer treatment and start prescription opioids
during early cancer trajectory.

The risk of psychiatric disorders varies with age at the
time of cancer diagnosis. We found that young adult cancer
survivors (aged 20-39 years) had a higher risk of psychiatric
disorders than adolescent cancer survivors (aged 15-19
years). Most studies reported that cancer diagnosis at
younger age is associated with higher risk of psychiatric
disorders than at older age,”**° but these studies were
conducted among adult cancer survivors (median age 59
years).”* Increased disruption of daily life in younger cancer
patients might be a potential reason because older patients
may already have impairments in physical and cognitive
function.* Within the AYA age group, the risk of psychiatric
disorders by age at cancer diagnosis was rarely evaluated;
our findings may be related to different developmental
tasks according to age. Young adult cancer survivors face
additional social burdens compared with adolescent cancer
survivors including disruptions in family and marital re-
lationships, concerns about raising children, work-related
challenges, and financial issues.**

In subgroup analysis by type of treatment, patients with
more severe treatment had relatively much higher risk of
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psychiatric disorder than the control group. These results
were consistent with previous studies in that patients who
received all three modalities (chemotherapy, radiotherapy,
and surgery) had the highest cumulative burden of psychi-
atric disorders.>> According to the type of cancer, the
highest risk of psychiatric disorders was consistently
observed among AYA survivors of esophageal cancer, fol-
lowed by those with lung and cervical cancers. A relatively
poor prognosis and substantial physical impairment related
to cancer treatment can have a detrimental impact on
mental health. A poor 5-year survival rate of esophageal
cancer (~33.4% in 2013 in Korea),>* and prolonged physical
effects after esophagectomy, such as muscle loss and diffi-
culty in food intake, negatively affect emotional well-being
and health-related quality of life.>* Certain cancers such
as lung and cervical cancer might be associated with stigma
due to well-established risk factors (such as cigarette
smoking and sexually transmitted human papilloma-
virus),>>*® even though genetic factors are largely respon-
sible for cancer incidence in the AYA age group. Social
perceptions that cancer survivors’ unhealthy lifestyle has
brought about their disease might be related to their feel-
ings of guilt and blame. However, less common cancer types
may limit the precision of our estimates due to a small
sample size. Thus, the findings for less common cancers
should be interpreted cautiously, and further study should
be conducted.

Our findings indicate the importance of mental health
screening and management, particularly in high-risk groups.
Co-existing psychiatric disorders among AYA cancer survi-
vors affect treatment compliance as well as health-related
quality of life.>” Ultimately, cancer survivors who have
their first episode of psychiatric disorders after cancer
diagnosis may have an increased risk of cancer-specific
mortality.>®* Accordingly, our findings support the interna-
tional clinical practice guidelines that strongly recommend
regular mental health surveillance for AYA cancer survivors
at every visit.'” We demonstrated that the risk of psychi-
atric disorders among Asian AYA cancer survivors follows a
pattern similar to that in the Western population. However,
although the relative risk is much higher (1.64 versus 1.29),
the incidence rate was lower (3.3 versus 67 per 100 person-
years) than in the previous study.®** The lower incidence
of psychiatric disorders in our data might be related to the
higher mental health stigma and the relatively lower utili-
zation of mental health services in Korea.*® Our findings
suggest that mental health interventions need to be
adapted to cultural contexts. Global mental health strate-
gies should incorporate culturally sensitive approaches to
effectively reach AYA cancer survivors. Policies that reduce
stigma and improve access to mental health services are
critical to ensuring equitable care for diverse populations.
Future studies should focus on cross-country comparative
analyses to further explore cultural influences on psychiatric
outcomes in cancer survivors.

This study showed consistent results through several
sensitivity analyses, which reinforce our findings. However,
there are several limitations. Firstly, we could not capture
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the history of consultation with a psychologist, because it is
not covered by national insurance. Additionally, differences
in the utilization of medical facilities between AYA cancer
survivors and controls could potentially contribute to the
disparity in the risk of mental health problems between the
two groups. However, universal health coverage in Korea
ensures that patients have good access to health care ser-
vices. Secondly, clinical information on cancer (such as
cancer stage and recurrence) was not available because of
the use of claims data. Thirdly, we did not specify the dif-
ference by treatment modality, even though specific treat-
ments could increase the risk of psychiatric disorders (e.g.
cranial irradiation).*®

In conclusion, AYA cancer survivors are at an increased
risk of psychiatric disorders such as anxiety, depression, and
sleep disorders, compared with the matched control group
across various cancer types, despite the non-significant
difference in prevalence before cancer diagnosis. Our
findings suggest that AYA cancer survivors may require long-
term psychological support following their cancer diagnosis
and health care providers should prioritize screening of
common psychiatric disorders among AYA cancer survivors.
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