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Most etiological research on mental disorders tries to find specific causes of specific disorders. However, the
search for causal specificity has been elusive. In fact, new evidence reveals that the major etiological factors
are transdiagnostic. One possible reason for why the search for specificity has been elusive is that most dis-
orders are more similar than they are distinct, an idea that prompted research on “p”—the tendency of a per-
son to develop awide range of different mental disorders. Herewe bring together data from unique sources to
provide the intergenerational and developmental empirical evidence base for understanding “p.” Men and
women with a history of mental disorders tend to mate with partners who are also prone to have mental dis-
orders, but not necessarily the same disorders. This creates a situation whereby their offspring, whether
through genetic and/or environmental transmission, are at heightened risk of developing a variety of different
mental disorders, but which specific disorder offspring ultimately develop is not easy to predict. Given that
offspring inherit these multiple liabilities, it may not surprise that these liabilities manifest as different dis-
orders at different points throughout their lives, but which disorder emerges at a particular time is difficult to
foretell. The intergenerational and developmental evidence about the familiality and course of mental dis-
orders helps to deconstruct “p” and invites psychopathology research and clinical science to reconsider their
common approach to studying one mental disorder at a time.

General Scientific Summary
This article brings together data about assortative mating, intergenerational transmission, and the longi-
tudinal course of mental disorders to reveal how so many disorders become correlated. Together, the
evidence yields a developmental understanding of why the search for specific causes, consequences
and treatments of different mental disorders has been elusive. The data underscore the need to reshape
measurement and design practices in psychopathology to advance etiological research and deliver more
effective treatment.

Keywords: structure of psychopathology, assortative mating, intergenerational transmission, developmental
psychopathology

Supplemental materials: https://doi.org/10.1037/abn0001042.supp

Most research on mental disorders tries to find specific causes of
specific disorders. For example: What genetic factors cause schizo-
phrenia? What altered brain morphology causes attention deficit
hyperactivity disorder (ADHD)? What type of childhood adversities
cause depression? However, the search for causal specificity has
been elusive. In fact, new evidence reveals that major etiological fac-
tors are transdiagnostic. This is the conclusion that is emerging from
genome-wide association studies, where the genetic risks for different
disorders are highly correlated (Anttila et al., 2018; Grotzinger et al.,
2025); from neuroimaging studies, where structural and functional
alterations are shared by many forms of psychopathology (Opel
et al., 2020); and from research in developmental psychopathology,
which shows the same environmental and psychosocial risks for
many different disorders (McMahon et al., 2003; Zhou et al., 2025).
Why has the search for specificity been elusive? We propose that

one reason is that most disorders are more similar than they are dis-
tinct. However, in trying to test and refute this hypothesis, much psy-
chopathology research has relied on data that may be limiting the
field’s ability to conduct and evaluate research on the tendency of
a person to develop a wide range of different mental disorders,
“p” (Caspi et al., 2014). Most of the data analyzed tend to be cross-
sectional information about symptom-based categories or dimen-
sions of mental disorders. Cross-sectional data yield snapshots of
individuals at one point in time, in one generation. Here we present
intergenerational and developmental data that help to deconstruct
“p.”Our goal is to document why it is important to carry out research
on “p,” rather than on one mental disorder at a time.
First, we present evidence about assortative mating for mental disor-

ders. We document that it is ubiquitous, and that cross-disorder assor-
tative mating is common. Cross-disorder assortative mating means that

individuals with a parent with a particular mental disorder will carry
risk genes and psychosocial risks for more than that one disorder.
Second, we present evidence that specific mental disorders run in fam-
ilies, but that risk is also transdiagnostic. That is, parents with a partic-
ular mental disorder do not only have offspringwith the same disorder;
they also have offspring with other disorders. Third, we present evi-
dence that, across the life course, individuals experiencemany different
mental disorders and shift between internalizing, externalizing, and/or
thought disorders. As shown in Table 1, we document these points
with diverse data sources, including nationwide registries involving
multiple generations and millions of individuals, and covering
tens-of-million person-years, as well as longitudinal research tracking
individuals and families over many decades. The findings converge to
provide an intergenerational and developmental perspective on why
most mental disorders share so much in common, why it is so difficult
to find disorder-specific causes of mental disorders, and “p.”

With a novel intergenerational and developmental empirical foun-
dation for understanding “p,” we will (a) spell out recommendations
to reshape measurement and design practices in research settings to
advance etiological research; and (b) identify implications for
assessment practices in clinical settings to deliver more effective
treatments that can benefit the entire population, and vulnerable
groups in particular. The goal of this article is to articulate these
ideas as a set of tractable new directions for psychopathology
research and clinical psychology.

Assortative Mating Is Widespread and Transdiagnostic

Children’s starting points in life depend on the genes and environ-
ments they receive from their parents. Men and women who form
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pair bonds resemble each other on practically every anthropometric,
social, medical, and psychological attribute (Horwitz et al., 2023).
Such assortative mating—the tendency of people to mate with others
who resemble them more than would be expected by chance—has
also been observed for many different mental disorders, including
internalizing, externalizing, and thought disorders, as well as neuro-
developmental disorders (Merikangas, 1982). Even more remark-
able is evidence of nonrandom mating across the spectrum of
mental disorders (Nordsletten et al., 2016). This makes children’s
starting points in life more unequal than they would be without
assortative mating.
Assortative mating has been of interest to geneticists because it

may lead to children inheriting from both the mother and the father
genes associated with the traits underlying partner choice. This can
create correlations between genes associated with different traits
(Border et al., 2022; Peyrot et al., 2016; Torvik et al., 2022).
Assortative mating has been of interest to social scientists because
it reinforces and exacerbates wealth, social, and health inequalities
between families (Milanovic, 2019). Assortative mating should be
of interest to mental-health researchers because it can lead to off-
spring being exposed to larger variation in the genetic and environ-
mental risks for different mental disorders.
Here we use nationwide data from Denmark and Norway to eval-

uate the scope of assortative mating within the population. In both
nations, we identify all cohabiting and married opposite-sex couples
in the population, and ask: How much do they resemble one another
in terms of their mental health?

Assortative Mating for Mental Disorders: I. Evidence
From Nationwide Hospital Records

We used population-level administrative data from Denmark
(Table 1) to analyze hospital-treatment data and examine mental dis-
orders that have come to the attention of inpatient and outpatient
clinics (Table 2). To estimate the strength and extent of assortative
mating for mental disorders, we examined associations between
males’ and females’ diagnoses. The analysis does not distinguish
whether the mental disorder was experienced before, during, or

after cohabitation/marriage, and it does not establish whether the
male’s disorder was experienced before or after the female’s disor-
der. The analysis simply establishes whether people who experience
a hospital-treated mental disorder between childhood and their 40s/
50s form unions with mates who are also more likely to experience a
mental disorder during their own lifetime. We assessed assortative
mating by calculatingORs between partners; averages across subsets
of ORs were calculated via random effects meta-analysis.

Over a 38-year observation period of 762,613 people between the
ages of 10–58, 10% were hospital-treated for a mental disorder as in-
or outpatients. Both women and men diagnosed with a mental disor-
der were more likely than individuals without a hospital-treated diag-
nosis to partner with individuals treated for a mental disorder in
hospital settings themselves (17% vs. 8% among women and 23%
vs. 11% among men; OR= 2.54, 95% confidence interval [CI]:
[2.39, 2.71]). Moreover, individuals who had been diagnosed with
multiple mental disorders were also more likely to partner with
mates who had been diagnosed with multiple disorders (incident
rate ratio [IRR]= 1.45, 95% CI= [1.43, 1.46]). Critically, assortative
mating for mental disorders was not confined to particular combina-
tions of disorders but was evident across the vast majority of mental-
disorder pairings: 93% (80 out of 86) of the elements in the heatmap in
Figure 1B are statistically significant. Four findings stand out.

First, the elements along the diagonals show that individuals were
more likely to partner with others who had an experience with the
same mental disorder as they did. This was true for all disorders
assessed. The average same-disorder assortative mating coefficient
was OR= 4.33, 95% CI= [2.50, 7.50]. On average, same-disorder
assortative mating was more notable than cross-disorder assortative
mating (Table S5 in the online supplemental materials), and this
was most notable for schizophrenia and externalizing conditions. For
example, women with a hospital-treated substance-use condition
(1.9% of the study population) were more likely than women without
a substance-use condition to be partnered to men who also had a
substance-use condition (16% vs. 3%,OR= 6.2, 95%CI= [5.9, 6.6]).

Second, the elements in the diagonal boxes show that individuals
who experienced a specific disorder within a particular disorder
family (e.g., an externalizing, internalizing, or thought disorder)

Table 2
Classification of Mental Disorders Between 1970 and 2018 in Nationwide Hospital Data in Denmark

Diagnosis category ICD-10 ICD-8

Externalizing disorders
Mental and behavioral disorders due to substance abuse F10–F19 291.x9, 294.39, 303.x9, 303.20,303.28, 303.90, 304.x9
Externalizing behavior in childhood or adolescence F90–F92 308.1, 308.2, 308.3

Internalizing disorders
Neurotic disorders F40–F41 + F43–F48 300.x9 (excl. 300.49 + 300.39), 305.x9, 305.68, 307.99
Mood disorders F32–F39 296.x9 (excl. 296.89 + 296.19 & 296.39), 298.09, 300.49, 301.19
Eating disorders F50 305.60, 305.50, 306.58, 306.59

Thought disorders
Schizophrenia and related disorders F20–F29 295.x9, 296.89, 297.x9, 298.29–298.99, 299.04, 299.05, 299.09, 301.83
Bipolar F30–F31 296.19, 296.39, 298.19,
OCD F42 300.39

Other disorders
Personality disorders F60 301.x9 (excl. 301.19) 301.80, 301.81, 301.82, 301.84
Pervasive developmental disorders F84 299.00, 299.01, 299.02, 299.03

Note. For both the assortative mating analysis and the intergenerational transmission analysis, individuals were classified as having a mental disorder if at any
point between 1970 and 2018 they were registered with a diagnosis (primary or secondary), coded according to ICD-8 and ICD-10. ICD= International
Classification of Diseases; OCD= obsessive compulsive disorder.
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Figure 1
Assortative Mating for Mental Disorders Observed in Nationwide Hospital Data (N= 497,910
Couples)

Note. Panel A provides information about the co-occurrence of different mental disorders in the same indi-
viduals; that is, the phenomenon of psychiatric comorbidity. Panel B shows widespread assortative mating
for mental disorders. Cross-disorder assortative mating was not simply a function of comorbidity within each
partner; that is, men (Panel C) and women (Panel D) with a specific mental disorder were more likely to
partner with mates who had a different mental disorder, even when they themselves did not have the
co-occurring condition. Panel E shows concordance for mental disorders between two partners chosen at

( figure continues)
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were more likely to partner with others who experienced a different
disorder within that same disorder family (average externalizing:
OR= 4.00, 95% CI= [3.16, 5.07]; average internalizing: OR=
1.82, 95% CI= [1.48, 2.24]; average thought disorder: OR= 2.93,
95% CI= [1.89, 4.55]). For example, men who experienced mood
disorders were more likely to partner with women who experienced
anxiety disorders (14% vs. 8%, OR= 2.1, 95% CI= [2.0, 2.2]) and
women who experienced eating disorders were more likely to part-
ner with men who experienced anxiety disorders (7% vs. 5%,
OR= 1.5, 95% CI [1.3, 1.7]).
Third, the off-diagonal elements show extensive cross-disorder

assortative mating between different families of disorders.
Individuals who experienced any particular mental disorder were
more likely to partner with others who experienced any number of
different mental disorders. The average cross-disorder assortative
mating coefficient was OR= 2.64, 95% CI= [2.41, 2.90]. On aver-
age, there was no evidence that cross-disorder assortative mating
within a disorder family was greater than cross-disorder assortative
mating across disorder families (Table S5 in the online supplemental
materials). For example, women with a substance-use condition
were more likely than women without a substance-use condition
to be partnered to men whowere hospital-treated for an externalizing
(nonsubstance use) disorder (1.5% vs. 0.4%,OR= 4.1, 95%CI [3.4,
4.9]) and to menwhowere hospital-treated for schizophrenia (5% vs.
1%, OR= 5.6, 95% CI= [5.0, 6.1]).
Fourth, given pervasive comorbidity at the individual level (see

Figure 1A), we tested whether cross-disorder assortative mating
was simply a function of comorbidity within each partner. It was
not. Men (Figure 1C; average OR= 2.36, 95% CI= [2.18, 2.56])
and women (Figure 1D; average OR= 2.31, 95% CI= [2.13,
2.51]) with a specific mental disorder were more likely to partner
with mates who had a different mental disorder, even when they
themselves did not have the co-occurring condition or when their
partner did not have the specific mental disorder. If people mated
randomly, the landscape would look very different. The heatmap
in Figure 1E shows concordance for mental disorders between ran-
domly selected opposite-sex partners from the population of partners
between 1980 and 2018 (average OR= 1.01, 95% CI= [0.98,
1.03]) Actual couples who chose each other are clearly more concor-
dant for mental disorders than two partners assigned to each other at
random from the population.
It is possible that these assortative mating estimates are inflated

because we relied on hospital-treatment data. Patients with multi-
morbid conditions are more likely to be hospital-treated than
patients with only one condition, and hospital-treated patients
also tend to present with more severe conditions. Studying men
and women who have been hospital-treated for a mental health con-
dition runs the risk of exaggerating the extent to which they partner
with mates who experience other disorders. We thus broadened our
analysis of assortative mating by turning to a different data source:
all primary-care records in the health system of an entire nation

where cost barriers do not generate bias in the subset of unwell
individuals who seek care.

Assortative Mating for Mental-Health Conditions: II.
Evidence From Nationwide Primary-Care Records

We used population-level administrative data from Norway
(Table 1) to analyze mental-health conditions that have come to
the attention of primary-care physicians (Table 3). While the rates
of mental-health conditions in primary-care settings exceed the
rates of hospital-treated mental disorders, the assortative mating
findings in nationwide primary-care data corroborate those from
nationwide hospital-treatment data. Over a 14-year observation
period of 1,587,470 people between the ages of 20–64, 56% were
seen in primary-care settings with a mental-health condition.
Individuals with a mental-health condition were more likely than
individuals without a mental-health condition to be partnered to
an individual who had also been diagnosed with a mental-health
condition (54% vs. 36% among women and 74% vs. 58% among
men; OR= 2.11, 95% CI= [2.09, 2.13]). Moreover, individuals
who experienced multiple different mental-health conditions were
also more likely to partner with individuals who experienced multi-
ple different mental-health conditions (IRR= 1.21, 95%CI= [1.16,
1.25]).

The heatmap in Figure 2B indicates that assortative mating
occurred across the spectrum of mental-health conditions. First,
the diagonals show that, on average, individuals were more likely
to partner with others who had an experience with the same mental-
health condition as they did (average OR= 2.92, 95% CI= [2.14,
3.99]). On average, same-disorder assortative mating was more nota-
ble than cross-disorder assortative mating (Table S5 in the online
supplemental materials), and this was mostly the case for externaliz-
ing conditions. For example, women with a substance-use condition
(4.8% of the study population) were more likely than women with-
out a substance-use condition to be partnered to men who also had a
substance-use condition (25% vs. 6%, OR= 5.7, 95% CI= [5.6,
5.8]). Second, the diagonal boxes show that, on average, individuals
who experienced a specific mental-health condition within a partic-
ular disorder family were more likely to partner with others who
experienced a different mental-health condition within that same dis-
order family (average externalizing: 3.82, 95% CI= [2.12, 6.91];
average internalizing: 1.69, 95% CI= [1.59, 1.79]). Third, the off-
diagonal elements show significant assortative mating across fami-
lies of different mental-health conditions. The average cross-family
assortative mating coefficient was 2.06, 95% CI= [1.95, 2.17]. On
average, there was no evidence that cross-disorder assortative mating
within a disorder family was markedly greater than cross-disorder
assortative mating across disorder families (Table S5 in the online
supplemental materials). For example, women with a substance-use
condition were more likely than women without a substance-use
condition to be partnered to men who experienced ADHD (6% vs.

Figure 1 (continued)
random from the population; actual partners are clearly more concordant. Entries in the figure are odds ratios. Blue (light gray) text indicates that the odds ratio is
,1.0. Light gray cells indicate that the confidence interval included 1. Dark gray cells without text indicate that there were insufficient observations to calculate
associations. This is mostly due to sex differences in base rates of different conditions; for example, there are fewmen with a diagnosis of eating disorder and few
women with a diagnosis of pervasive developmental disorder, resulting in few partnerships with these overlapping conditions. OCD= obsessive compulsive
disorder. See the online article for the color version of this figure.
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2%, OR= 4.0, 95% CI= [3.8, 4.2]) and to men who experienced
psychosis (5% vs. 2%, OR= 3.2, 95% CI= [3.1, 3.6]). Fourth,
although comorbidity was pervasive within individuals (see
Figure 2A), cross-condition assortative mating was not simply a
function of comorbidity within each partner (Figure 2C and 2D;
average ORno male comorbidity= 1.87, 95% CI= [1.79, 1.95]; average
ORno female comorbidity= 1.88, 95% CI= [1.80, 1.96]). Actual cou-
ples who chose each other are clearly more concordant for mental
disorders than two partners assigned to each other at random from
the population (average OR= 1.00, 95% CI= [1.00, 1.02])
(Figure 2E).

Summary

Nationwide evidence from two countries, relying on complemen-
tary data sources, reveals widespread assortative mating across pair-
wise combinations of practically every mental-health condition. It is
not simply that men and women with a particular mental-health con-
dition are more likely to mate with partners who experience the same
specific condition; they also have partners who are at increased risk
of experiencing practically every mental-health condition.
Assortative mating for mental disorders can come about for mul-

tiple reasons. First, assortative mating may reflect phenotypic
assortment. Here, pair bonds are formed based on an observable phe-
notype. People may choose mates based on physical traits, cultural
preferences, and personality traits, as well as mental health itself.
Even if similarity between partners is not the direct result of

assorting on a specific mental health condition, it may be an indirect
result of assorting on phenotypes that are strongly linked to multiple,
different mental health conditions (e.g., personality traits of
high neuroticism, low agreeableness, and low conscientiousness).
Second, assortative matingmay reflect social homogamy. Here, part-
ner similarity comes about as a result of assortment within sub-
groups of the population that have different probabilities of having
the studied traits. There are strong incentives and constraints for peo-
ple to choose mates from similar cultural, social, and geodemo-
graphic backgrounds, and this may result in assortment on
correlated mental-health conditions. In fact, assortative mating
may occur without any direct preferences on the part of individuals
(Xie et al., 2015). Third, observed similarity between partners may
reflect the convergence of phenotypes over time rather than initial
assortment. Here, couples come to increasingly resemble each
other with time, whether due to mutual influence or to shared cir-
cumstances. This phenomenon may occur for some disorders more
than others. For example, there is evidence that phenotypic conver-
gence is more pronounced for substance use and misuse than it is for
depression (Torvik et al., 2024). Fourth, partner similarity may
emerge as a result of behavioral contagion, in which partners copy
each other’s behavior. This phenomenon may occur for many risk-
taking behaviors as well as suicide (Suzuki et al., 2016). Fifth, it
is possible that cross-disorder assortment may emerge from a process
by which partners initially mate assortatively on the same disorder,
and that disorder then has causal effects on risk for other, different
disorders (e.g., partners could mate assortatively for depression,
and depression may then causally increase their mate’s risk of
other disorders; Sjaarda & Kutalik, 2023).

However it comes about, pervasive assortative mating across all
mental-health conditions means that individuals experiencing a
mental disorder are more likely to cohabit and procreate with indi-
viduals who also experience mental disorders. These individuals
do not just experience the same condition, but also many other con-
ditions. The intragenerational and intergenerational implications
should not escape attention. Within a generation, pervasive assorta-
tive mating has implications for understanding the life histories of
individuals with mental disorders. Cognate research on assortative
mating and adult personality development suggests that assortative
mating for mental disorders is likely to give rise to persistence of
mental health problems during a person’s life course (Caspi &
Herbener, 1990). Across generations, there are implications for
understanding the transmission of risk.Whether due to genetic trans-
mission, environmental transmission, or most likely both, cross-trait
assortative mating gives rise to a dynamic of transdiagnostic risk in
which the offspring of parents who have different mental disorders
have an increased propensity to experience a broad range of mental-
health problems themselves.

The Familial Risk of Mental Disorders Is Transdiagnostic

What can I expect given that my mother has disorder X? What is
the likelihood that my son will develop disorder Y if I had the disor-
der as a child? Researchers are keen to develop prognostic algo-
rithms that can forecast such risk; clinicians are dedicated to
providing guidance about these questions; and parents and children
want answers (V. Costello, 2012). Much of the evidence bearing on
this question comes from high-risk studies, which follow children in
families with an affected parent, and from hospital registry studies.

Table 3
Classification of Mental-Health Conditions Between 2006 and 2019
in Nationwide Primary-Care Data in Norway

Diagnosis category ICPC-2

Externalizing disorders
Substance abuse P15–P19
ADHD P81
Child/adolescent behavior symptom/complainta P22–P23

Internalizing disorders
Depression P03, P76
Acute stress reaction P02
Anxiety disorder P01, P74
Phobia/compulsive disorder P79
Posttraumatic stress disorder P82
Somatization disorder P75

Thought disorders
Psychosis P71–P73, P98

Other disorders
Psychological disorders NOS P29, P99
Sleep disturbance P06
Sexual concern P07–P09
Personality disorder P80
Suicide/suicide attempt P77
Continence issuesa P12–P13
Developmental delay/learning problemsa P24, P85
Stammering/stuttering/Tica P10

Note. For the assortative mating analysis, we studied 14 mental-health
conditions, coded according to the ICPC-2 that had at least a 1%
prevalence rate among adults, aged 20–50 years. For the intergenerational
analysis, we studied the same 14 mental-health conditions in both parents
and offspring, plus four additional mental-health conditions that had a
prevalence greater than 1% in the population of children. ICPC=
International Classification of Primary Care; ADHD= attention deficit
hyperactivity disorder; NOS= not otherwise specified.
a Only studied in children.
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Figure 2
Assortative Mating for Mental Disorders Observed in Nationwide Primary-Care Data (N=
809,822 Couples)
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Substance Abuse 5.7 4.0 2.1 1.7 2.6 2.4 2.6 1.4 3.2 1.7 2.0 1.7 3.1 3.9

ADHD 3.7 7.4 2.5 1.9 2.6 2.8 3.1 1.8 3.3 2.2 1.9 1.5 3.6 3.6

Depression 2.0 2.5 2.1 1.7 1.7 1.7 2.0 1.4 2.0 1.7 1.6 1.5 2.4 2.5

Acute Stress Reaction 1.6 1.8 1.6 2.2 1.4 1.4 1.8 1.2 1.6 1.5 1.4 1.3 1.7 2.3

Anxiety 2.2 2.5 1.8 1.6 2.0 2.0 1.9 1.4 2.0 1.6 1.6 1.4 2.4 2.4

Phobia / Compulsive Disorder 2.1 2.7 1.7 1.6 1.9 2.3 1.9 1.4 2.1 1.5 1.6 1.3 2.5 2.2

PTSD 2.5 3.4 2.3 2.1 2.1 2.2 3.7 1.5 2.6 2.1 1.8 1.5 3.4 3.3

Somatization 1.6 1.9 1.6 1.5 1.5 1.4 1.6 1.5 1.8 1.5 1.4 1.3 2.2 1.9

Psychosis 3.2 3.5 2.3 1.9 2.4 2.4 2.6 1.7 4.1 2.0 1.9 1.6 3.6 3.5

NOS 1.5 1.9 1.5 1.5 1.5 1.5 1.7 1.3 1.7 1.8 1.4 1.2 1.8 1.9

Sleep Disturbance 1.7 1.7 1.6 1.4 1.5 1.5 1.6 1.2 1.7 1.4 1.8 1.5 1.7 1.9

Sexual Concern 1.4 1.8 1.6 1.3 1.6 1.6 1.3 2.0 1.6 1.3 1.6 1.7 1.5 1.6

Personality Disorder 3.5 4.4 2.7 2.0 2.7 2.9 3.3 2.0 4.0 2.3 1.9 1.6 5.3 4.9

Suicide / Suicide Attempt 4.2 3.9 2.8 2.5 2.8 2.8 3.1 1.9 4.2 2.4 2.2 1.9 4.5 5.5

2.3 1.7 1.6 1.7 1.7 1.9 1.2 2.0 1.4 1.6 1.6 2.2 2.2

3.1 2.3 1.9 2.3 2.6 2.8 1.6 2.9 2.0 1.8 1.5 3.0 3.0

1.7 2.3 1.6 1.5 1.5 1.8 1.2 1.9 1.5 1.4 1.4 2.1 2.4

1.5 1.7 1.5 1.4 1.4 1.7 1.2 1.6 1.4 1.3 1.3 1.7 2.3

1.8 2.2 1.7 1.6 1.7 1.7 1.2 1.8 1.5 1.5 1.3 2.1 2.1

2.0 2.6 1.7 1.5 1.8 1.8 1.4 2.0 1.5 1.5 1.3 2.4 2.1

2.4 3.3 2.3 2.1 2.0 2.2 1.5 2.5 2.0 1.8 1.5 3.2 3.2

1.6 1.9 1.5 1.5 1.5 1.4 1.6 1.9 1.5 1.4 1.3 2.2 1.9

3.0 3.4 2.3 2.0 2.2 2.3 2.5 1.6 1.9 1.8 1.6 3.2 3.1

1.4 1.9 1.4 1.5 1.4 1.4 1.5 1.2 1.6 1.3 1.2 1.7 1.7

1.6 1.6 1.5 1.4 1.3 1.3 1.5 1.1 1.6 1.3 1.4 1.6 1.8

1.3 1.8 1.5 1.4 1.5 1.5 1.2 1.9 1.4 1.3 1.6 1.5 1.6

3.3 4.3 2.6 2.0 2.5 2.6 3.1 1.7 3.6 2.2 1.8 1.6 4.6

3.9 3.7 2.6 2.4 2.6 2.6 3.0 1.9 3.9 2.2 2.1 1.9 4.1
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Depression

Acute Stress Reaction

Anxiety

Phobia / Compulsive Disorder

PTSD

Somatization

Psychosis

NOS

Sleep Disturbance

Sexual Concern

Personality Disorder

Suicide / Suicide Attempt

3.5 1.9 1.8 2.0 2.3 2.4 1.4 2.8 1.6 1.8 1.7 2.9 3.6

2.6 2.5 2.0 2.2 2.7 3.2 1.9 3.2 2.1 1.9 1.5 3.3 3.4

1.7 2.3 1.7 1.5 1.6 1.9 1.4 1.9 1.6 1.5 1.5 2.2 2.4

1.5 1.7 1.5 1.4 1.4 1.7 1.2 1.7 1.4 1.4 1.3 1.7 2.3

1.7 2.3 1.6 1.6 1.9 1.9 1.4 1.8 1.5 1.4 1.4 2.2 2.3

1.7 2.5 1.5 1.6 1.6 1.8 1.4 1.9 1.5 1.4 1.3 2.3 2.1

2.0 3.2 2.1 2.2 1.7 2.2 1.5 2.5 2.0 1.7 1.5 3.2 3.1

1.4 1.9 1.3 1.6 1.3 1.3 1.5 1.5 1.3 1.3 1.3 2.0 1.8

2.3 3.2 2.3 2.1 2.0 2.3 2.3 1.7 1.9 1.8 1.6 3.2 3.2

1.4 1.8 1.4 1.5 1.4 1.4 1.6 1.3 1.5 1.3 1.2 1.7 1.8

1.5 1.6 1.4 1.4 1.3 1.4 1.6 1.2 1.6 1.3 1.5 1.6 1.9

1.2 1.8 1.5 1.3 1.5 1.6 1.3 2.0 1.5 1.3 1.5 1.5 1.4

2.6 4.1 2.8 2.3 2.4 2.7 3.2 2.0 3.3 2.2 1.7 1.6 4.3

2.7 3.7 2.6 2.7 2.1 2.6 3.1 2.0 3.4 2.2 2.0 1.9 3.7
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Sleep Disturbance

Sexual Concern

Personality Disorder
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Female Diagnosis

1.0 0.9 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.9 1.0

1.0 1.5 1.0 1.1 1.1 1.2 1.1 0.9 1.1 1.1 1.0 0.8 1.1 1.0

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.9

1.0 1.0 1.0 1.0 1.0 1.0 1.1 1.0 1.0 1.0 1.0 1.0 1.0 1.0

1.0 1.1 1.0 1.0 1.0 1.0 1.0 1.1 1.0 1.0 1.0 1.0 1.0 1.0

1.0 1.2 1.0 1.0 1.0 1.2 0.9 1.0 1.0 1.1 1.0 0.9 1.0 0.9

1.0 1.2 1.0 1.0 1.0 1.1 1.1 1.0 1.0 1.0 1.0 0.9 1.2 0.9

1.0 1.3 1.0 1.0 1.0 1.0 0.9 1.1 1.1 1.0 1.0 1.0 1.1 0.8

1.0 1.1 1.0 1.0 1.0 1.1 1.1 1.1 1.0 1.0 1.0 0.9 1.1 0.9

1.0 1.1 1.0 1.0 1.0 1.0 1.1 1.0 1.0 1.0 1.0 0.9 1.1 1.1

1.0 0.9 1.0 1.0 1.0 1.0 1.0 0.9 1.0 1.0 1.0 1.0 0.9 0.9

1.0 1.0 0.9 1.0 1.0 0.9 0.9 0.6 1.1 0.9 1.0 0.9 1.4 1.1

0.9 1.3 1.0 1.1 1.1 1.1 1.0 0.9 1.0 1.0 0.9 0.9 1.2 0.7

1.0 1.0 1.0 1.0 1.1 1.1 0.8 1.0 1.0 1.0 1.0 0.9 0.9 1.0
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Substance Abuse
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Acute Stress Reaction

Anxiety

Phobia / Compulsive Disorder

PTSD

Somatization

Psychosis

NOS

Sleep Disturbance

Sexual Concern

Personality Disorder

Suicide / Suicide Attempt

A. B.

C. D.

E.

Note. Panel A provides information about the co-occurrence of different mental disorders in the same indi-
viduals; that is, the phenomenon of psychiatric comorbidity. Panel B shows widespread assortative mating
formental disorders. Cross-disorder assortativematingwas not simply a function of comorbiditywithin each
partner; that is, men (Panel C) and women (Panel D) with a specific mental disorder were more likely to
partner with mates who had a different mental disorder, even when they themselves did not have the
co-occurring condition. Panel E shows concordance for mental disorders between two partners chosen at
random from the population; actual partners are clearlymore concordant. Entries in the figure are odds ratios.
Blue (light gray) text indicates that the odds ratio is,1.0. Light gray cells indicate that the confidence inter-
val included 1. ADHD= attention deficit hyperactivity disorder; PTSD= posttraumatic stress disorder;
NOS= not otherwise specified. See the online article for the color version of this figure.
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Both designs suggest that mental disorders not only run in families,
but also that the risk of mental disorders in offspring of parents with
a mental disorder is transdiagnostic (Uher et al., 2023; Zhou et al.,
2024). Here, we use nationwide hospital-treatment and primary-care
data to evaluate the scope of parent–child resemblance for mental
disorder in the population. We linked parents to their offspring,
and ask: How much do they resemble one another across a broad
range of disorders?

Intergenerational Links: I. Evidence From Nationwide
Hospital Records

We used population-level administrative data from Denmark
(Table 1) to analyze hospital-treatment data and examine mental dis-
orders that have come to the attention of inpatient and outpatient
clinics (Table 2). For our primary parent–offspring resemblance
analysis, we examined associations between children’s diagnoses
and a joint measure of parental diagnoses, which took the value
one if either of the parents had received the diagnosis. Our analysis
does not distinguish whether parents and offspring are biologically
related. Additionally, as we focus on legal parents, we do not include
step-parents or foster parents in our analysis (unless they are regis-
tered as legal parents). The analysis also does not distinguish
whether parental mental disorder was experienced before, during,
or after the focal offspring lived with the parent. The analysis simply
establishes whether parents who experience a mental disorder in
their lifetime are more likely to have children who experience a men-
tal disorder. We assessed parent–child resemblance by calculating
ORs between parents and children; averages across subsets of ORs
were calculated via random effects meta-analysis.
Over a 33-year observation period of 713,090 young people

between birth to 33 years, 15.3% were hospital-treated for a mental
disorder as in- or outpatients. Offspring who received hospital treat-
ment for a mental disorder were more likely than those who did not
to have at least one parent who received hospital treatment for a men-
tal disorder themselves (33% vs. 17%, OR= 2.43, 95% CI= [2.39,
2.46]). If both parents had a disorder, the risk of offspring disorder
was greater than if only one parent had a disorder (two parents vs. 0
parents: OR= 3.91, 95% CI= [3.40, 4.50]; two parents vs. one par-
ent: OR= 1.72, 95% CI= [1.62, 1.84]; one parent vs. zero parents:
OR= 2.27, 95% CI= [2.19, 2.35]). Moreover, the more disorders
parents had, the more disorders their offspring were likely to have
(IRR= 1.43, 95% CI= [1.42, 1.44]).
The heatmap in Figure 3A shows associations of parents and their

offspring for different mental disorders. Associations were similar
when we analyzed mothers and fathers separately (Figures S1 and
S2 in the online supplemental materials), althoughmother–offspring
associations tended to be stronger. Four findings stand out. First, the
diagonal elements in Figure 3A show that parents and children were
likely to be concordant for the same mental disorders. For example,
offspring with a mood disorder were more likely than offspring with-
out a mood disorder to have parents who were also hospital-treated
for a mood disorder (16% vs. 8%, OR= 2.2, 95% CI= [2.2, 2.3]).
Although same-disorder resemblance was true for all disorders
assessed, it was especially pronounced for pervasive developmental
disorders, externalizing behavior in childhood or adolescence,
and bipolar disorder. The average same-disorder parent–offspring
resemblance coefficient was 4.57 (95% CI= [2.89, 7.21]), and on
average, same-disorder parent–offspring associations were stronger

than cross-disorder parent–offspring associations (Table S5 in the
online supplemental materials).

Second, parents who experienced a specific disorder within
a particular disorder family (e.g., an externalizing, internalizing,
or thought disorder) were more likely to have offspring who experi-
enced a different disorder within that same disorder family (average
externalizing: OR= 3.35, 95% CI= [2.11, 5.31]; average internal-
izing: OR= 1.87, 95% CI= [1.52, 2.30]; average thought disorder:
OR= 2.13, 95% CI= [1.70, 2.66]). For example, parents with a his-
tory of mood disorders were more likely to have offspring who expe-
rienced neurotic disorders and eating disorders.

Third, the off-diagonal elements show extensive cross-disorder
parent–offspring resemblance across families of different disorders.
Parents who experienced any particular disorder were more likely to
have offspring who experienced any number of different disorders.
For example, parents with a history of mood disorders were more
likely to have offspring who experienced externalizing disorders,
thought disorders, pervasive developmental disorders, and personal-
ity disorders. The average cross-family parent–offspring resem-
blance coefficient was 2.22, 95% CI= [2.11, 2.34]. On average,
there was no evidence that parent–offspring resemblance within a
disorder family was greater than parent–offspring resemblance
across disorder families (Table S5 in the online supplemental mate-
rials). For example, offspring with a mood disorder were more likely
than offspring without a mood disorder to have a parent who was
hospital-treated for a neurotic disorder (21% vs. 12%, OR= 2.0,
95% CI= [1.9, 2.0]) and to have a parent who was hospital-treated
for a substance-use disorder (10% vs. 6%,OR= 1.9, 95%CI= [1.8,
2.0]).

Fourth, the risk for mental disorders among offspring of parents
with a mental disorder extended to disorders not present among par-
ents (average OR= 1.99, 95% CI=CI= [1.91, 2.09]) (Figure 3B).
That is, parents with a specific mental disorder were more likely to
have offspring who had different mental disorders, even when the
parents themselves did not have the co-occurring condition. If par-
ents and children did not share genes or rearing environments, the
landscape would look very different. The heatmap in Figure 3C
shows the resemblance between focal children and randomly
matched parents (average OR= 1.01, 95% CI= [1.00, 1.02]).
Actual parent–child pairs are clearly more concordant for mental dis-
orders than randomly assigned sets of parents and children who did
not share genes and/or family environments.

As studies that rely on hospital-treatment data as well as high-risk
studies include individuals who present with more severe, comorbid
conditions, studying the offspring of these individuals may inflate
estimates of intergenerational transmission. We therefore broadened
our analysis by turning to primary-care records.

Intergenerational Links: II. Evidence From Nationwide
Primary-Care Records

We used population-level administrative data from Norway
(Table 1) to analyze mental-health conditions that have come to
the attention of primary-care physicians (Table 3). The findings cor-
roborate those derived from nationwide hospital-treatment data.
Over a 14-year observation period of 818,221 young people between
birth and 20 years of age, 25.6% were seen in primary-care settings
with a mental-health condition. These young people were more
likely than young people without a mental-health condition to
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Figure 3
Parent–Offspring Associations for Mental Disorders Observed in Nationwide Hospital Data (N= 713,090 Parent/Child Pairs)

Note. Panel A shows the odds ratios between parents’ disorders and their offspring’s disorders. We examined a joint measure of parental diagnoses, which
took the value of 1 if either parent had received a diagnosis. Panel B shows that the risk of mental disorders to offspring of parents with a mental disorder is
transdiagnostic and extends to disorders not present among parents (i.e., parents with a specific mental disorder were more likely to have offspring who had
different mental disorders, even when the parents themselves did not have the offspring’s co-occurring condition). Panel C shows odds ratios between parents’
disorders and randomly matched offspring’s disorders. Blue (light gray) text indicates that the odds ratio is ,1.0. Light gray cells indicate that the confidence
interval included 1. Dark gray cells without text indicate that there were insufficient observations to calculate associations. OCD= obsessive compulsive dis-
order. See the online article for the color version of this figure.
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have at least one parent who was seen in primary-care settings for a
mental-health condition themselves (86% vs. 73%,OR= 2.31, 95%
CI= [2.28, 2.34]). If both parents had a disorder, the risk of off-
spring disorder was greater than if only one parent had a disorder
(two parents vs. zero parents: OR= 3.03, 95% CI= [2.99, 3.08];
two parents vs. one parent: OR= 1.71, 95% CI= [1.69, 1.73];
one parent vs. zero parents: OR= 1.77, 95% CI= [1.75, 1.80]).
Moreover, the more types of disorders parents had, the more types
of disorders their offspring were likely to have (IRR= 1.25, 95%
CI= [1.25, 1.25]).
The heatmap in Figure 4A indicates that parents diagnosed with a

specific mental-health condition confer trans-disorder risk to their
offspring, and the associations were similar when we analyzedmoth-
ers and fathers separately (Figures S3 and S4 in the online supple-
mental materials). First, the diagonals show that parents and
children were likely to be concordant for the same mental-health
condition across all mental-health conditions assessed (average
OR= 3.11, 95% CI= [2.39, 4.04]). For example, offspring with
depression were more likely than offspring without depression to
have parents who also had depression (64% vs. 42%, OR= 2.4,
95% CI= [2.3, 2.4]). On average, same-disorder parent–offspring
associations were stronger than cross-disorder parent–offspring
associations (Table S5 in the online supplemental materials).
Second, the diagonal boxes show that, on average, parents who
experienced a mental-health condition within a particular disorder
family (e.g., an externalizing or internalizing disorder) were more
likely to have offspring who experienced a different mental-health
condition within that same disorder family (average externalizing:
2.44, 95% CI= [1.85, 3.21]; average internalizing: 1.91, 95%
CI= [1.75, 2.08]). Third, the off-diagonal elements show extensive
parent–offspring resemblance across families of different disorders
(average OR= 1.87, 95% CI= [1.80, 1.93]). On average, there
was no evidence that cross-disorder parent–offspring resemblance
within a disorder family was greater than cross-disorder parent–off-
spring resemblance across disorder families (Table S5 in the online
supplemental materials). For example, offspring with depression
were more likely than offspring without depression to have a parent
who experienced anxiety (33% vs. 22%, OR= 1.7, 95% CI= [1.7,
1.7]) and to have a parent who experienced a substance-use condi-
tion (14% vs. 8%, OR= 1.8, 95% CI= [1.8, 1.9]). Fourth, the
risk of mental disorders to offspring of parents with a mental disor-
der extended to disorders not present among parents (Figure 4B).
That is, parents with a specific mental disorder were more likely to
have offspring who had different mental disorders, even when the
parents themselves did not have the co-occurring condition (average
OR= 1.91, 95% CI= [1.84, 1.97]). The heatmap in Figure 4C
shows resemblance between focal children and randomly matched
parents. Actual parent–child pairs are clearly more concordant for
mental-health problems than randomly assigned sets of parents
and children who did not share genes and/or family environments
(average OR= 1.00, 95% CI= [1.00, 1.00]).

Summary

Nationwide evidence from two countries, relying on comple-
mentary data sources, reveals that virtually every parental mental-
health condition—whether on the part of mothers or fathers—is
associated with increased odds that offspring will have any mental-
health condition. The overriding message from our analysis of

parent–offspring resemblance is not simply that parents and chil-
dren resemble each other, but that the resemblance is transdiagnos-
tic (Raballo et al., 2021).

Associations between parental psychopathology and offspring
psychopathology could emerge for several reasons. First, these
may reflect genetic transmission of vulnerability to mental disorders.
Second, and specific to maternal transmission, these associations
may reflect sequelae of effects of maternal mental-health problems
on fetal development (Wu et al., 2024). Third, associations could
emerge as a result of parenting practices, ranging from compromised
health knowledge and practices, to lack of warmth and hostility
(expressed emotion), to maltreatment (Nevriana et al., 2024).
Fourth, these associations may reflect stressors experienced by par-
ents with mental disorders and their children, such as financial strain,
housing instability, family disruption, and food insecurity (e.g.,
Keen et al., 2023; Melchior et al., 2009).

There are limitations to registry data. Affected parents may be
more likely to seek services for their children. Offspring of affected
parents may be more likely to make contact with health authorities
because their parents have already had contact with said authorities
(DuPont-Reyes et al., 2024). However, similar findings about par-
ent–offspring resemblance have been reported in epidemiological
surveys that have linked respondents’ reports about their mental
health with their family-history information (McLaughlin et al.,
2012). We also cannot rule out the possibility of reverse causation,
in which children’s emotional and behavioral problems may lead
to parental mental disorder. However, this is unlikely to fully
account for intergenerational cross-disorder associations. Research
about maternal depression is instructive. Adoption research that
has obtained information about mental disorders directly from par-
ticipants by assessing the presence or absence of disorders, rather
than by relying on information obtained from health records,
shows that maternal depression is a risk factor for both internalizing
and externalizing disorders in offspring (e.g., conduct disorder,
ADHD, substance-use disorders), and that this risk operates not
only through genetic transmission but also through environmental
influences (Tully et al., 2008). Moreover, longitudinal research sug-
gests that the association between maternal depression and child-
ren’s externalizing behavior problems cannot be accounted for by
reverse causation (i.e., by children causing their mothers to become
depressed; Kim-Cohen et al., 2005).

Thus far, we have assembled information from two data sets which
offer an atlas of family-resemblance coefficients for a wide range of
mental-health conditions. We used nationwide data from health regis-
tries to examine assortative mating and parent–offspring resemblance
because registries offer large sample sizes with which to study multi-
ple conditions, including low base-rate conditions, across extended
periods of time. Whereas the hospital-treatment data provide an
important window for observing same- and cross-disorder associa-
tions for severe mental illnesses, the primary-care data are illuminat-
ing because they provide a window for observing associations
across a much wider range of mental-health problems, from mild to
moderate to severe, and for conditions that do not ordinarily involve
or require hospital treatment. Moreover, the primary-care data allowed
us to see that the increased risk of awide range of different psycholog-
ical problems among offspring of parents with a mental disorder
emerges years before the onset of disorders that require hospital treat-
ment. For example, the children of parents who experienced different
specific mental-health conditions (e.g., depression, posttraumatic
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Figure 4
Parent–Offspring Associations for Mental Disorders Observed in Nationwide Primary-Care Data (N= 818,221 Parent/Child Pairs)

Note. Panel A shows the odds ratios between parents’ disorders and their offspring’s disorders. We examined a joint measure of parental diagnoses, which took
the value of 1 if either parent had received a diagnosis. Panel B shows that the risk of mental disorders to offspring of parents with a mental disorder is transdiag-
nostic, and extends to disorders not present among parents (i.e., parents with a specific mental disorder were more likely to have offspring who had different mental
disorders, even when the parents themselves did not have the co-occurring condition. Panel C shows odds ratios between randomly matched parents’ disorders and
offspring’s disorders. Blue (light gray) text indicates that the odds ratio is,1.0. Light gray cells indicate that the confidence interval included 1. ADHD= attention
deficit hyperactivity disorder; PTSD= posttraumatic stress disorder; NOS= not otherwise specified. See the online article for the color version of this figure.
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