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Abstract

Background: Major depressive disorder
(MDD) has been associated with both all-
cause and suicide mortality in young
adults. However, the effects of parental
severe mental disorders (SMDs), such as
schizophrenia, bipolar disorder, MDD,
alcohol use disorder (AUD), and
substance use disorder, on the risks

of all-cause and suicide mortality in
adolescents and young adults with MDD
remain unclear.

Methods: We retrospectively evaluated
the incidence of all-cause and suicide
mortality (2001-2011) in

196,000 adolescents (age: 10-17 years)
and young adults (age: 18-29 years) with

MDD. We investigated associations
between parental SMDs and all-cause
and suicide mortality among patients

with MDD using Cox regression analyses.

In addition, we assessed the additive
effects of paternal and maternal SMDs
on the mortality risk of depressed
offspring.

Results: Our findings revealed that all-
cause mortality in offspring was
associated with paternal AUD (hazard
ratio [HR]: 1.66) as well as maternal
schizophrenia (HR: 2.77), bipolar

disorder (HR: 1.99), and MDD (HR: 1.25).

Furthermore, suicide mortality in
offspring was associated with
maternal schizophrenia (HR: 4.36) and
bipolar disorder (HR: 4.01). Notably,

the risk of suicide mortality was the
highest in offspring with paternal
bipolar disorder and maternal MDD
(HR: 7.31).

Conclusion: Parental SMDs such as
schizophrenia, bipolar disorder, MDD,
and AUD are associated with all-cause
and suicide mortality in adolescents
and young adults with MDD.
Optimizing support systems and
prioritizing early interventions for
parental mental health problems may
help reduce the risks of suicide and
premature death in young patients
with MDD.
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ajor depressive disorder (MDD) among young

people is a pressing concern; approximately 20%

of all adolescents have a major depressive
episode before reaching maturity.! Depression in young
people can hinder the formation of positive social
connections, increase the risk of social isolation, and
lead to various physical health problems, such as
metabolic syndrome.?® Furthermore, depression during
adolescence is strongly associated with unhealthy
behaviors, including substance and alcohol abuse, and
serves as a key predictor of recurrent depressive episodes
in adulthood, as well as an elevated risk of suicide.?®

A Swedish population-based cohort study involving

37,185 adolescents with a mean age of 16 years and
diagnosed with MDD found that 360 individuals (1.0%)

See supplementary

material for this article

died during the follow-up period, representing a hazard
ratio (HR) of 5.9 compared to the general population.* Of
the deceased adolescents, 224 (62.2%) died by suicide,
93 (25.8%) died by other external causes, and 43
(12.0%) died by natural causes, indicating HRs of 14.6,
3.7, and 2.1, respectively, compared to the general
population.* In Taiwan, data from the Ministry of Health
and Welfare highlight that suicide and cardiovascular
diseases rank as the second and fourth leading causes of
death among individuals aged 15—-24 years.> Alarmingly,
the suicide rate among Taiwanese youth in this age group
has more than doubled over 2 decades, rising from

4.0 per 100,000 in 2000 to 10.7 per 100,000 in 2022.°
Psychiatric disorders are a major contributor to youth
suicide, with a population-attributable fraction of
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Clinical Points

«  Only a small proportion (0.4%) of depressed youth died
during the follow-up period.

« The risk of parental severe mental disorders in offspring
mortality was statistically significant but clinically small.

- Maternal schizophrenia was especially associated with the
suicide death of their depressed offspring.

- Paternal bipolar disorder and maternal depression were
associated with the highest suicide risk in their depressed
offspring.

55.90%.” MDD accounts for the largest share at 29.08%,
followed by schizophrenia (6.67%), substance and alcohol
use disorders (5.61%), and bipolar disorder (4.57%).”

Increasing evidence has shown the MDD risk among
offspring of parents with severe mental disorders (SMDs),
namely, schizophrenia, bipolar disorder, MDD, alcohol
use disorder (AUD), and substance use disorder
(SUD).&-!! Rasic et al'! revealed that the relative rates of
MDD in the offspring of parents with schizophrenia,
those with bipolar disorder, and those with MDD were
1.31, 2.07, and 2.38, respectively, compared with the rate
in the offspring of parents without any SMD. Similarly,
Mabher et al'? identified strong associations between
offspring MDD risk and parental AUD or SUD.
Furthermore, a family history of psychiatric disorders
not only heightens the risk of MDD but also increases
suicide mortality in offspring.!*!* For example, an analysis
of family genetic risk scores (FGRSs) for SMDs in the
Swedish general population (spanning 1932-2017)
revealed that FGRSs for AUD and suicide attempts were
strong predictors of suicide attempts, while FGRSs for
schizophrenia, bipolar disorder, and suicide mortality
were strong predictors of suicide mortality.'® Across all
SMDs, higher FGRSs correlated with younger ages at
first suicide attempt and increased frequency of suicide
attempts.!® A Danish population-based study of
4,142 youth who died by suicide found a notable link
between parental psychiatric history—particularly
maternal hospitalization for psychiatric disorders—and
increased youth suicide risk.!®

The biopsychosocial risks of parental SMD can have a
negative impact on offspring’s mental health, including
depression and suicide.'® For example, children exposed
to parents with SMDs were at a higher risk of
experiencing violent victimization and engaging in
suicidal behaviors later in life compared to those not
exposed.'® Youth aged 13—-29 years reported higher
mood symptoms and perceived lower social support from
parents with mood disorders than those with parents
without such conditions.!” Notably, these findings are
largely derived from studies conducted in Western
countries. Whether they can be generalized to Asian
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populations, such as in Taiwan, remains an open
question requiring further research and investigation.

Given that parental SMDs were strongly associated
with offspring MDD risk and that they also had a negative
impact on the clinical course of depression in offspring,
we investigated the specific effects of parental SMDs on
all-cause and suicide mortalities in offspring with MDD in
Taiwan. We hypothesized that adolescents and young
adults with MDD who were exposed to parental SMDs,
namely, schizophrenia, bipolar disorder, MDD, AUD, and
SUD, had increased likelihoods of all-cause and suicide
mortality compared with those who were not exposed to
parental SMDs.

METHODS

Data Source

The National Health Insurance Program, a mandated
universal health insurance policy in place since 1995,
provides complete medical care coverage to all residents
of Taiwan. Upon formal application, the Taiwan
National Health Research Institute audited and made the
Taiwan National Health Insurance Research Database
(NHIRD) available for scientific research, which includes
medical records from more than 99.7% of Taiwan’s
population. The database includes comprehensive
information on insured subjects, including demographic
data, clinical visit dates, disease diagnoses, and
prescriptions. The genealogy reconstruction (parent-
child relationship) was based on the methods of Chen
et al’® and Cheng et al.!® To protect individual privacy, the
subjects’ insurance claim information is anonymized.
The diagnostic codes used were based on the
International Classification of Diseases, 9th Revision,
Clinical Modification (ICD-9-CM). In the present study,
we used the NHIRD’s mental disorder specialized data,
which includes all psychiatric medical records of insured
patients between 2000 and 2011. The NHIRD has been
used in many Taiwanese epidemiologic studies.?’-2* This
study protocol was reviewed and accepted by the
Institutional Review Board of our hospital.

Study Population

The present study included adolescents aged between
10 and 17 years and young adults aged between 18 and
29 years who received a diagnosis of MDD (ICD-9-CM
codes: 296.2, 296.3, 300.4, and 311) from a board-
certified psychiatrist at least twice between 2001 and
2011. All patients were followed from enrollment
(MDD diagnosis date) to the end of 2011 (average
7.89 + 3.10 years) to identify all-cause mortality and
suicide mortality. We separately assessed paternal and
maternal SMDs, such as schizophrenia, bipolar disorder,
MDD, AUD, and SUD. In addition, parents with SMDs
often had psychiatric comorbidities, such as AUD and
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SUD. We reported the AUD and SUD rates among
parents with SMDs in Supplementary Table 1. We also
examined personal psychiatric comorbidities such as
autism spectrum disorder (ASD), attention-deficit/
hyperactivity disorder (ADHD), AUD, and SUD as
confounding factors. All mental disorder diagnoses were
given by board-certified psychiatrists at least twice,
yielding improved diagnostic validity. We used income
and urbanization levels to represent socioeconomic
status. The level of urbanization (from level 1 to level 5;
level 1: most urbanized region; level 5: least urbanized
region) was also assessed for our study.?

Statistical Analysis

We used demographic analyses (percentage (%) or
mean and standard deviation) for age, sex, income, level
of urbanization, all-cause mortality rate, and suicide
rate. We performed Cox regression analyses with the
adjustment of demographic data (age, sex, income, level
of urbanization) and personal psychiatric comorbidities
(ASD, ADHD, AUD, and SUD) to investigate associations
between parental SMDs and all-cause mortality, as well as
suicide mortality among young patients with MDD.

The reason that we adjusted for personal psychiatric
comorbidities in the regression models was because we
attempted to clarify an independent effect of parental
SMDs on offspring mortality. We further assessed the
additive effects of parental SMDs on the likelihood of all-
cause mortality and suicide, compared to those not
exposed to both paternal and maternal SMDs. We
treated the offspring of both parents without SMDs
as a reference group in the analyses on the additive
effects of parental SMDs. We examined the remaining
35 conditions of parental mental disorders, such as
paternal schizophrenia and maternal depression,
paternal AUD and maternal schizophrenia, with the
offspring mortality risk. In addition, if a parent had two
diagnoses, such as schizophrenia and SUD, this parent
was analyzed twice for the separate additive effect on
offspring mortality. A 2-tailed P value of less than .05 was
considered statistically significant. We performed all
data processing and statistical analyses using the
Statistical Package for Social Science (SPSS) version
17 software (SPSS Inc) and the Statistical Analysis
Software (SAS) version 9.1 (SAS Institute, Cary, NC).

RESULTS

In all, 196,000 adolescents and young adults with
MDD were included in the present study, with an average
age of 22.42 +4.43 years and a female predominance
(58.2%) (Table 1). Table 1 shows the prevalence of
parental and maternal SMDs, respectively. Specifically,
the prevalence of paternal schizophrenia was 0.5%
(n=904), paternal bipolar disorder with 0.7%
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Table 1.

Demographic and Clinical Characteristics of
Adolescents and Young Adults With MDD
(n=196,000)

Age at depression diagnosis, y, mean (SD) 22.42 (4.43)
Male, n (%) 80,839 (41.2)
Paternal SMD, n (%)
Schizophrenia 904 (0.5)
BD 1,362 (0.7)
MDD 9,211(4.7)
AUD 3,304 (1.7)
SUD 2,394 (1.2)
Maternal SMD, n (%)
Schizophrenia 1,394 (0.7)
BD 2,270 (1.2)
MDD 17,764 (9.1)
AUD 1,563 (0.8)
SUD 1,735 (0.9)
Personal comorbidities, n (%)
ASD 1,524 (0.8)
ADHD 7,100 (3.6)
AUD 12,512 (6.4)
SuD 19,009 (9.7)
Level of urbanization, n (%)
1 (most urbanized) 54,003 (27.6)
2 64,551 (32.9)
3 26,137 (13.4)
4 18,879 (9.6)
5 (most rural) 32,430 (16.5)
Income-related insured amount, n (%)
<19,100 NTD/month 34,073 (17.4)
19,001~42,000 NTD/month 67,465 (34.4)
>42,000 NTD/month 94,462 (48.2)
All-cause mortality, n (%) 867 (0.4)
Average mortality age, y, mean (SD) 27.60 (4.63)
Suicide mortality, n (%) 142 (0.1)
Average suicide age, y, mean (SD) 27.90 (4.42)
Average follow-up years, y, mean (SD) 7.89 (3.10)

Abbreviations: ADHD = attention-deficit/hyperactivity disorder, ASD = autism
spectrum disorder, AUD =alcohol use disorder, BD = bipolar disorder,
MDD = major depressive disorder, NTD = new Taiwan dollars, SMD = severe
mental disorder, SUD = substance use disorder.

(n=1,362), paternal MDD with 4.7% (n =9,211), paternal
AUD with 1.7% (n = 3,304), and paternal SUD with 1.2%
(n=2,394) (Table 1). The prevalence of maternal SMDs
was 0.7% (n =1,394) in schizophrenia, 1.2% (n =2,270) in
bipolar disorder, 9.1% in MDD (n=17,764), 0.8%
(n=1,563) in AUD, and 0.9% (n=1,735) in SUD

(Table 1). In addition, 19,009 (9.7%) adolescent and
young adult probands with MDD were comorbid with
SUD, 12,512 (6.4%) with AUD, 7,100 (3.6%) with
ADHD, and 1,524 (0.8%) with ASD (Table 1).
Supplementary Table 2 reported the sample sizes of the
subgroups stratified by parental SMDs.

The Cox regression analyses with adjustment of
demographic data and personal psychiatric disorders
demonstrated associations of all-cause mortality with
paternal AUD (HR: 1.66, 95% confidence interval [CI],
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1.06—2.59), maternal schizophrenia (2.77, 1.77-4.34),
maternal bipolar disorder (1.99, 1.24-3.20), and
maternal MDD (1.25, 1.00-1.56) among their offspring
with MDD (Table 2). Furthermore, maternal
schizophrenia (HR: 4.36, 95% CI: 1.78-10.73) and
bipolar disorder (4.01, 1.64-9.84) were particularly
associated with suicide among young patients with MDD
(Table 2).

Tables 3 and 4 show the additive effects of paternal
and maternal SMDs on all-cause mortality and suicide.
The risk of all-cause death was highest for individuals
whose father had schizophrenia and whose mother also
had schizophrenia (HR: 21.58, 95% CI, 5.35-86.99),
followed by the risk of all-cause death for children whose
father had AUD and whose mother had schizophrenia
(13.11, 3.26—-52.72; Table 3). Furthermore, the additive
effect (HR: 7.31, 95% CI, 1.02-52.60) of paternal
bipolar disorder and maternal MDD exhibited the
highest suicide risk among offspring with MDD (Table 4).

DISCUSSION

To the best of our knowledge, this nationwide study is
the first to investigate how a parental SMD affects
mortality in offspring with MDD. We found that paternal
SUD and maternal MDD increased the risk of all-cause
mortality in offspring with MDD. Multiple interconnected
factors contribute to this increased risk of mortality. The
offspring of parents with SUD or depression may
encounter elevated levels of stress, trauma, and adversity
during their developmental years.??¢ Prolonged
exposure to these stressors can disrupt the body’s stress
response systems, increasing the risks of mental (ie,
depression) and physical health problems (ie,
cardiovascular risk).?” Furthermore, living in a family
where SUD is common or depression is untreated may
influence young depressed patients’ health behaviors,
making them more susceptible to SUD, self-harm, and
unhealthy coping behaviors, all of which can worsen their
mental and physical health and increase their mortality
risk.?®

We further observed that the rate of suicide mortality
was higher in young patients with MDD whose mothers
had schizophrenia or bipolar disorder than in those
whose parents did not have any SMD. Evidence suggests
that mental illnesses such as schizophrenia, bipolar
disorder, and depression have a genetic component. The
offspring of parents with mental illnesses may be more
likely to develop depression and other mood disorders.?*3°
This genetic susceptibility can manifest as a severe and
resistant form of depression, increasing the risk of
engaging in suicidal behaviors.?! In a household where the
mother has schizophrenia or bipolar disorder, children
may have high stress levels and receive inadequate
mental support. Adverse childhood experiences accelerate
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Table 2.

Cox Regression Models for Associations
Between Parental SMD and All-Cause and
Suicide Mortality in Offspring®

All-cause mortality
HR (95% Cl) P value

Suicide mortality
HR (95% Cl) P value

Paternal SMD

Schizophrenia 1.22 (0.54-2.75) .641 1.13 (0.15-8.51) .907

BD 1.53 (0.82-2.84) 185 1.59 (0.37-6.92) .535
MDD 0.95 (0.68-1.32) 755 1.03(0.48-2.25) 931
AUD 1.66 (1.06-2.59) .027  1.30(0.43-3.97) .642
SUD 0.76 (0.40-1.42) 387 1.24(0.35-4.34) 4

Maternal SMD

Schizophrenia ~ 2.77 (1.77-4.34)  <.001  4.36 (1.78-10.73)  .001

BD 1.99 (1.24-3.20) .005 4.01(1.64-9.84)  .002
MDD 1.25(1.00-1.56)  .048  1.15(0.65-2.05  .627
AUD 0.68 (0.32-146) 327 NA -
SuD 072(0.35-147) 362 NA -

2Adjusting for age, sex, income, level of urbanization, and personal comorbidities.
Bold type indicates statistical significance.

Abbreviations: AUD = alcohol use disorder, BD = bipolar disorder, HR = hazard
ratio, MDD = major depressive disorder, NA=not available, SMD = severe mental
disorder, SUD = substance use disorder.

the onset of depression and increase the risks of suicidal
thoughts and behaviors.*? A family in which the parents
had schizophrenia or bipolar disorder may face additional
psychosocial stressors, such as economic instability,
social isolation, and challenges in maintaining
relationships. These stressors can exacerbate depression
and lead to hopelessness and despair, thereby increasing
the risk of suicide in young patients with depression.
Furthermore, maternal mental disability can lead to a
delay in diagnosis and treatment in the affected child.*
Insufficient support and interventions for young patients
with depression can result in prolonged periods of
untreated or undertreated depression, ultimately
increasing the risk of suicide. As previously mentioned,
the biopsychosocial risks associated with parental SMDs
negatively impacted the mental and physical health of
their depressed offspring.'®

Finally, young patients with MDD who had mothers
with schizophrenia and fathers with either schizophrenia
(22-fold increase) or AUD (13-fold) had a significantly
higher risk of all-cause mortality than did those of
parents without SMDs (Table 3). Furthermore, young
patients with MDD who had mothers with MDD and
fathers with bipolar disorder had a 7-fold higher risk of
suicide mortality (Table 4). Notably, the sample sizes of
the subgroups with both parents having an SMD were
small (Table 4), which might have limited the
generalizability of our findings. Few studies have
investigated the combined effects of parental mental
health conditions on the risks of all-cause and suicide
mortalities in offspring with depression.

The strength of our study is its use of a nationwide
data set, which includes data on adolescents and young
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Table 3.
All-Cause Mortality (HR and 95% CI) in Adolescents and Young Adults With MDD
Paternal SMD

Maternal SMD Schizophrenia BD MDD AUD Sub None
Schizophrenia 21.58 (5.35-86.99)° NA 2.49 (0.35-17.73) 13.11(3.26-52.72)° NA 2.53 (1.56-4.10)°
BD NA NA 1.56 (0.22-11.08) 4.95 (0.70-35.23) NA 2.00 (1.23-3.23)°
MDD 2.20 (0.31-15.68) 2.42 (0.60-9.69) 0.95 (0.43-2.13) 1.70 (0.55-5.28) 2.15 (0.69-2.70) 1.26 (1.00-1.58)
AUD NA NA 2.78 (0.39-19.80) NA 6.59 (0.93-46.94) 0.83(0.38-1.88)
SUD NA NA NA NA NA 1.07 (0.53-2.15)
None 0.84 (0.27-2.60) 1.88 (0.97-3.62) 1.10 (0.79-1.54) 1.55 (0.98-2.45) 0.88 (0.44-1.77) 1 (ref)

*Bold type indicates statistical significance.

°P<.001.

P=.005.

4p=.050.

Abbreviations: AUD = alcohol use disorder, BD = bipolar disorder, HR = hazard ratio, MDD = major depressive disorder, NA =not available, SMD = severe mental disorder,
SUD = substance use disorder.

Table 4.
Suicide Mortality (HR and 95% CI) in Adolescents and Young Adults With MDD?
Paternal SMD

Maternal SMD Schizophrenia BD MDD AUD Sub None
Schizophrenia NA NA NA NA NA 4.38 (1.78-10.82)°
BD NA NA NA NA NA 3.56 (1.45-8.76)
MDD NA 7.31(1.02-52.60)° 0.95 (0.13-6.86) NA NA 1.02 (0.55-1.89)
AUD NA NA NA NA NA NA

SUD NA NA NA NA NA NA

None 1.63 (0.23-1.69) 1.29 (0.18-9.23) 1.34 (0.62-2.87) 1.86 (0.68-5.05) 1.83(0.58-5.77) 1 (ref)
®Bold type indicates statistical significance.

°P=.001.

P=.006.

4P=.048.

Abbreviations: AUD = alcohol use disorder, BD = bipolar disorder, HR = hazard ratio, MDD = major depressive disorder, NA=not available, SMD = severe mental disorder,
SUD =substance use disorder.

adults with MDD and their parents with mental factors affected the study’s results due to a lack of data.
illnesses. Furthermore, psychiatric disorders were Sixth, we changed the P value for the additive effects of
diagnosed by board-certified psychiatrists. However, this parental SMDs on mortality from .05 to .05/35 (.0014)
study has several limitations. First, some subgroups had as a result of the multiple comparison correction. The
small sample sizes; for example, paternal schizophrenia findings of associations between maternal schizophrenia
and maternal bipolar disorder were recorded for only only and offspring all-cause and suicide mortalities

9 young patients with MDD (Supplementary Table 2). remained significant. The results of associations between
The small sample size might have limited the statistical maternal schizophrenia plus paternal schizophrenia, or
power of our findings, and thus our findings should be AUD, and offspring all-cause mortality were also still
interpreted with caution. Second, the genetic basis for significant. Our findings echoed Stenager and Qin’s'
psychiatric disorders varies across ethnicities.>* Because results that maternal hospitalization for a psychiatric
we focused on Taiwanese individuals, additional research disorder was particularly related to youth suicide risk.
is required to ascertain the applicability of our findings Seventh, the NHIRD does not include information on
to other ethnic groups. Third, our cohort was tracked for covariates such as lifestyles, education levels, or

only 11 years; thus, we might have missed late-onset environmental factors; the lack of data limited our
parental SMDs. Fourth, a new-onset or recurrent MDD ability to estimate the effects of these factors on the
cannot be exactly defined in the register database. study outcomes. Finally, although our study suggested the
Further investigation would be required to determine impact (HRs ranged from 1.25 to 4.36) of parental SMDs
whether the effect of parental SMDs on offspring on offspring mortality, the all-cause and suicide
mortality differs between new-onset and recurrent MDD. mortality rates were low (0.4% and 0.1%, respectively)
Fifth, parental suicide attempt data were not available in among youth with MDD. Only a very small proportion of
the NHIRD. It was difficult for us to assess how these depressed youth who had parents with SMDs died
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during the follow-up. The statistical significance of the
impact of parental SMDs on offspring mortality
reminded public health officers and clinicians to pay
attention to the physical and mental health of the
offspring of parents with SMDs.

In conclusion, adolescents and young adults with
MDD do not uncommonly have parents with SMDs.
Certain types of parental SMDs are associated with
increased risks of all-cause and suicide mortality in
offspring with MDD. Specifically, paternal SUD and
maternal schizophrenia, as well as MDD, have been
shown to increase the risk of all-cause mortality in
offspring with MDD. Additionally, maternal
schizophrenia and maternal bipolar disorder are linked
to a heightened risk of suicide among offspring with
MDD. Further investigation is necessary to determine
whether timely diagnosis and optimal intervention of
parental mental health problems may reduce the risks
of all-cause and suicide mortalities in offspring with
MDD. Additionally, clinicians and mental health
providers should develop a new therapeutic model
that targets both parents with SMDs and offspring
with MDD.

Tsai et al

Acknowledgment: The authors thank Mr I-Fan Hu, MA (Courtauld Institute of Art,
University of London; National Taiwan University), for his friendship and support. Mr Hu
declares no conflicts of interest.

Supplementary Material: Available at Psychiatrist.com.

Article Information

Published Online: March 31, 2025. https://doi.org/10.4088/JCP.24m15476
© 2025 Physicians Postgraduate Press, Inc.

Submitted: June 18, 2024; accepted January 20, 2025.

To Cite: Tsai SJ, Cheng CM, Chang WH, et al. Effects of parental severe mental
disorders on all-cause and suicide mortalities in adolescents and young adults with
major depressive disorder. J Clin Psychiatry 2025;86(2):24m15476.

Author Affiliations: Department of Psychiatry, Taipei Veterans General Hospital,
Taipei, Taiwan (Tsai, Cheng, Chang, Bai, Su, M.-H. Chen); Department of Psychiatry,
College of Medicine, National Yang Ming Chiao Tung University, Taipei, Taiwan (Tsai,
Cheng, Bai, Su, M.-H. Chen); Department of Family Medicine, Taipei Veterans General
Hospital, Taipei, Taiwan (T.-J. Chen); Institute of Hospital and Health Care
Administration, National Yang Ming Chiao Tung University, Taipei, Taiwan (T.-J. Chen);
Department of Psychiatry, General Cheng Hsin Hospital, Taipei, Taiwan (Su);
Department of Family Medicine, Taipei Veterans General Hospital, Hsinchu Branch,
Hsinchu, Taiwan (T.-J. Chen).

Corresponding Author: Mu-Hong Chen, MD, PhD, Department of Psychiatry, No.
201, Shih-Pai Road, Sec. 2, 11217, Taipei, Taiwan (kremer7119@gmail.com).

Author Contributions: Designed the study and drafted the paper: (M.-H. Chen, Tsai);
analyzed the data: (M.-H. Chen, Cheng, Chang); performed the literature review,
critically reviewed the manuscript, and interpreted the data: (Bai, Su, T.-J. Chen). All
authors contributed substantially to the manuscript and approved the final manuscript
for submission. All authors are responsible for the integrity, accuracy, and
presentation of the data.

Relevant Financial Relationships: All authors have no financial relationships
relevant to this article to disclose.

Funding/Support: The study was supported by grants from Taipei Veterans General
Hospital (V113C-039, V113C-011, V113C-010, V114C-089, V114C-064, V114C-217); Yen
Tjing Ling Medical Foundation (CI-113-32, CI-113-30, CI-114-35); Ministry of Science
and Technology, Taiwan (MOST111-2314-B-075 -014 -MY2, MOST 111-2314-B-075 -013,
NSTC113-2314-B-075-042); Taipei, Taichung, Kaohsiung Veterans General Hospital,
Tri-Service General Hospital, Academia Sinica Joint Research Program (VTA112-V1-6-
1, VTA114-V1-4-1); Veterans General Hospitals and University System of Taiwan Joint
Research Program (VGHUST112-G1-8-1, VGHUST114-G1-9-1); and Cheng Hsin General
Hospital (CY11402-1, CY11402-2).

Role of the Funder: The funding source had no role in any process of our study.

Data Availability Statement: The NHIRD was released and audited by the
Department of Health and the Bureau of the NHI Program for scientific research
(https:/hdsr.nycu.edu.tw/). NHIRD can be obtained through the formal application that
is regulated by the Department of Health and the Bureau of the NHI Program.

J Clin Psychiatry 86:2, June 2025 | Psychiatrist.com

References

1. Flores MW, Sharp A, Carson NJ, et al. Estimates of major depressive disorder and
treatment among adolescents by race and ethnicity. JAMA Pediatr. 2023;177(11):
1215-1223.

2. Carrellas NW, Biederman J, Uchida M. How prevalent and morbid are
subthreshold manifestations of major depression in adolescents? A literature
review. J Affect Disord. 2017;210:166-173.

3. Grossberg A, Rice T. Depression and suicidal behavior in adolescents. Med Clin
North Am. 2023;107(1):169-182.

4. Leone M, Kuja-Halkola R, Leval A, et al. Association of youth depression with
subsequent somatic diseases and premature death. JAMA Psychiatry. 2021;78(3):
302-310.

5. GBD 2021 Diseases and Injuries Collaborators. Global incidence, prevalence,
years lived with disability (YLDs), disability-adjusted life-years (DALYs), and healthy
life expectancy (HALE) for 371 diseases and injuries in 204 countries and
territories and 811 subnational locations, 1990-2021: a systematic analysis for
the Global Burden of Disease Study 2021. Lancet. 2024;403(10440):2133-2161.

6. Chang YH, Lin CY, Liao SC, et al. Societal factors and psychological distress
indicators associated with the recent rise in youth suicide in Taiwan: a time trend
analysis. Aust N Z J Psychiatry. 2023;57(4):537-549.

7. Hung YA, Liao SC, Chang CM, et al. Population-attributable risk of psychiatric
disorders for suicide among adolescents and young adults in Taiwan. Psychol Med.
2023;53(13):6161-6170.

8. Jami ES, Hammerschlag AR, Bartels M, et al. Parental characteristics and
offspring mental health and related outcomes: a systematic review of genetically
informative literature. Trans/ Psychiatry. 2021;11(1):197.

9. van Dijk MT, Murphy E, Posner JE, et al. Association of multigenerational family
history of depression with lifetime depressive and other psychiatric disorders in
children: results from the adolescent brain cognitive development (ABCD) study.
JAMA Psychiatry. 2021;78(7):778-787.

10. Sandstrom A, Sahiti Q, Pavlova B, et al. Offspring of parents with schizophrenia,
bipolar disorder, and depression: a review of familial high-risk and molecular
genetics studies. Psychiatr Genet. 2019;29(5):160—169.

11. Rasic D, Hajek T, Alda M, et al. Risk of mental illness in offspring of parents with
schizophrenia, bipolar disorder, and major depressive disorder: a meta-analysis of
family high-risk studies. Schizophr Bull. 2014;40(1):28-38.

12. Maher BS, Marazita ML, Zubenko WN, et al. Genetic segregation analysis of
alcohol and other substance-use disorders in families with recurrent, early-onset
major depression. Am J Drug Alcohol Abuse. 2002;28(4):711-731.

13. Kendler KS, Ohlsson H, Moscicki EK, et al. Genetic liability to suicide attempt,
suicide death, and psychiatric and substance use disorders on the risk for suicide
attempt and suicide death: a Swedish national study. Psychol Med. 2023;53(4):
1639-1648.

14. Ballard ED, Cui L, Vandeleur C, et al. Familial aggregation and coaggregation of
suicide attempts and comorbid mental disorders in adults. JAMA Psychiatry. 2019;
76(8):826-833.

15. Stenager K, Qin P. Individual and parental psychiatric history and risk for suicide
among adolescents and young adults in Denmark: a population-based study.
Soc Psychiatry Psychiatr Epidemiol. 2008;43(11):920-926.

16. Zhou M, Lageborn CT, Sjolander A, et al. Psychiatric diagnoses in parents and
psychiatric, behavioral, and psychosocial outcomes in their offspring: a Swedish
population-based register study. Am J Psychiatry. 2024;181(8):761-773.

17. Trespalacios F, Boyle A, Serravalle L, et al. The perceived social support of
parents having bipolar disorder impacts their children’s mental health: a 10-year
longitudinal study. Int J Bipolar Disord. 2024;12(1):27.

18. Chen MH, Hsu JW, Huang KL, et al. Risk and coaggregation of major psychiatric
disorders among first-degree relatives of patients with bipolar disorder:

a nationwide population-based study. Psychol Med. 2019;49(14):2397-2404.

19. Cheng CM, Chang WH, Chen MH, et al. Co-aggregation of major psychiatric
disorders in individuals with first-degree relatives with schizophrenia: a nationwide
population-based study. Mol Psychiatry. 2018;23(8):1756—1763.

20. Chen MH, Hsu JW, Huang KL, et al. Sexually transmitted infection among
adolescents and young adults with attention-deficit/hyperactivity disorder:

a nationwide longitudinal study. JAm Acad Child Adolesc Psychiatry. 2018;57(1):
48-53.

21. Chen MH, Hsu JW, Huang KL, et al. Risk and coaggregation of major psychiatric
disorders among first-degree relatives of patients with bipolar disorder:

a nationwide population-based study. Psychol Med. 2019;49(14):2397-2404.

22. Chen MH, Lan WH, Hsu JW, et al. Risk of developing type 2 diabetes in
adolescents and young adults with autism spectrum disorder: a nationwide
longitudinal study. Diabetes Care. 2016;39(5):788-793.

Posting of this PDF is not permitted. | For reprints or permissions, contact
permissions@psychiatrist.com. | © 2025 Physicians Postgraduate Press, Inc.


https://doi.org/10.4088/JCP.24m15476
mailto:kremer7119@gmail.com
https://hdsr.nycu.edu.tw/
http://Psychiatrist.com
mailto:permissions@psychiatrist.com
https://www.psychiatrist.com/jcp
https://www.psychiatrist.com

Parental Severe Mental Disorders and Offspring Deaths

23. Zhang B, Wang HE, Bai YM, et al. Inflammatory bowel disease is associated

with higher dementia risk: a nationwide longitudinal study. Gut. 2021;70(1):85-91.

24. Liu CY, Hung YT, Chuang YL, et al. Incorporating development stratification of
Taiwan townships into sampling design of large scale health interview survey.
J Health Management (Chin). 2006;4:1-22.

25. Burenkova OV, Podturkin AA, Naumova QY, et al. Neuroendocrine and

autonomic stress systems activity in young adults raised by mothers with mental

health and substance abuse problems: a prospective cohort study. Dev
Psychobiol. 2021;63(8):€22213.

26. Steen JT. Children of substance-abusing parents: dynamics and treatment. Subst
Use Misuse. 2014;49(1-2):202-203.

27. Stapelberg NJC, Branjerdporn G, Adhikary S, et al. Environmental stressors

and the PINE network: can physical environmental stressors drive long-term

physical and mental health risks? Int J Environ Res Public Health. 2022;
19(20):13226.

28. Sander JB, McCarty CA. Youth depression in the family context: familial
risk factors and models of treatment. Clin Child Fam Psychol Rev. 2005;8(3):
203-219.

Posting of this PDF is not permitted. | For reprints or permissions, contact
permissions@psychiatrist.com. | © 2025 Physicians Postgraduate Press, Inc.

29.

30.

31

32.

33.

34.

Oquendo MA, Ellis SP, Chesin MS, et al. Familial transmission of parental mood
disorders: unipolar and bipolar disorders in offspring. Bipolar Disord. 2013;15(7):
764-773.

Sandstrom A, MacKenzie L, Pizzo A, et al. Observed psychopathology in offspring
of parents with major depressive disorder, bipolar disorder and schizophrenia.
Psychol Med. 2020;50(6):1050-1056.

Tsai SJ, Hsu JW, Huang KL, et al. Risk of parental psychiatric disorders among
adolescents with major depressive disorder according to response to
antidepressant treatment: does the type of antidepressant matter? CNS Spectr.
2023;28(5):614-619.

Thompson MP, Kingree JB, Lamis D. Associations of adverse childhood
experiences and suicidal behaviors in adulthood in a U.S. nationally representative
sample. Child Care Health Dev. 2019;45(1):121-128.

Seeman MV. Grappling with issues of motherhood for women with
schizophrenia. Healthcare (Basel). 2023;11(21):2882.

Giannakopoulou O, Lin K, Meng X, et al. The genetic architecture of depression in
individuals of east asian ancestry: a genome-wide association study. JAMA
Psychiatry. 2021;78(11):1258-1269.

J Clin Psychiatry 86:2, June 2025 | Psychiatrist.com

7


mailto:permissions@psychiatrist.com
https://www.psychiatrist.com/jcp
https://www.psychiatrist.com

O The Journal of
Clinical Psychiatry

Supplementary Material

Article Title: Appetite Hormone Regulation Biotypes of Major Affective Disorders in Proinflammatory
Cytokines and Executive Function

Authors: Ju-Wei Hsu, MD; Wei-Chen Lin, MD, PhD; Ya-Mei Bai, MD, PhD; Shih-Jen Tsai, MD;
Mu-Hong Chen, MD, PhD

DOI Number: 10.4088/JCP.24m15561

LIST OF SUPPLEMENTARY MATERIAL FOR THE ARTICLE

1. Figure 1 GLMs for Estimated Appetite Hormone Levels Between the Control and Patient Groups
2. Figure 2 GLMs for Estimated Proinflammatory Cytokine Levels and Executive Function Between the

Control and Patient Groups

DISCLAIMER

This Supplementary Material has been provided by the authors as an enhancement to the published article. It has
been approved by peer review; however, it has undergone neither editing nor formatting by in-house editorial staff.
The material is presented in the manner supplied by the author.

© Physicians Postgraduate Press, Inc.



	Effects of Parental Severe Mental Disorders on All ...
	Methods
	Data Source
	Study Population
	Statistical Analysis

	Results
	Discussion
	References


