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Abstract

Background.—Youth personality is hypothesized to mediate the intergenerational transmission
of internalizing disorders. However, this has rarely been examined. We tested whether the
intergenerational transmission of depressive and anxiety disorders is mediated by youth
neuroticism and extraversion, and how parent personality influenced these relationships.

Method.—Participants included 550 adolescent girls, aged 13-15 years at baseline (T1), and a
co-participating biological parent. Depressive and anxiety disorders were assessed by interview at
T1, and adolescents were re-interviewed every nine months for three years (T2-T5). Parent and
youth personality was assessed at T1. Four path models examined direct and indirect effects of
parent psychopathology and personality (neuroticism and extraversion) on youth outcomes, with
youth neuroticism and extraversion as mediators in separate models.

Results.—In the model examining the effects of parent psychopathology via T1 youth
neuroticism, there were direct effects of parent depression on T2-T5 youth depressive disorders
and indirect effects of parent anxiety disorders on T2-T5 youth depressive and anxiety disorders.
When parent neuroticism was added, indirect effects of T1 parent anxiety disorders and
neuroticism on T2-T5 youth depressive and anxiety disorders via T1 youth neuroticism were
significant. In the model examining T1 youth extraversion as a mediator, there were significant
direct effects of parent depressive and anxiety disorders on T2-T5 youth depressive and anxiety
disorders, respectively. Finally, when adding parent extraversion, indirect effects of parent
extraversion on T2-T5 youth depressive and anxiety disorders via youth extraversion were
significant.
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Conclusions.—Parent and youth personality play important roles in the intergenerational
transmission of depressive and anxiety disorders.

General Scientific Summary

The intergenerational transmission of depressive and anxiety disorders is hypothesized to operate
via youth personality; however, this has rarely been examined. The current study tested whether
the intergenerational transmission of depressive and anxiety disorders operates through youth
neuroticism and extraversion, as well as how parent neuroticism and extraversion influence

these relationships. Findings show that the intergenerational transmission of depressive and
anxiety disorders operates partially through youth neuroticism, and that parent neuroticism
further influences these relationships, while youth extraversion mediates the influence of parental
extraversion on youth depressive and anxiety disorders.
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Depression; anxiety; neuroticism; extraversion; intergenerational transmission

Depressive and anxiety disorders are common during youth. Anxiety disorders are the most
prevalent mental disorder among children and teens, while the incidence of depressive
disorders increases sharply during adolescence, with prevalence rates reaching those seen in
adults by the end of this period (Avenevoli, Swendsen, He, Burstein, & Merikangas, 2015;
Merikangas et al., 2010). The prevalence rates of depressive and anxiety disorders are both
roughly twice as high for females as males, and these sex differences emerge by middle
adolescence (Kessler et al., 2013).

Intergenerational Transmission of Depressive and Anxiety Disorders

Parental history of internalizing psychopathology is one of the best-established risk factors
for youth depressive and anxiety disorders. A family history of depression doubles the

risk for depressive disorder onset (Hammen, 2009; Weissman et al., 1999) and offspring

of parents with anxiety disorders are at increased risk for developing anxiety disorders
(Lawrence, Murayama, & Creswell, 2019; Micco et al., 2009). The homotypic associations
between parent and offspring depressive and anxiety disorders are well established, but
intergenerational transmission of internalizing disorders may be non-specific (Lawrence et
al., 2019; Micco et al., 2009; Starr, Conway, Hammen, & Brennan, 2014). However, risk
for developing depressive and anxiety disorders have rarely been examined simultaneously
(Lawrence et al., 2019). Additionally, the processes by which internalizing disorders are
transmitted intergenerationally are not well understood (Goodman, 2020). One potential
process of transmission is through the influence of parent psychopathology on offspring
personality (Barlow, Ellard, Sauer-Zavala, Bullis, & Carl, 2014; Klein, Dougherty, Laptook,
& Olino, 2008; Silberg & Rutter, 2002), which may reflect critical underlying genetic and
psychosocial mechanisms.
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Personality and Psychopathology

Personality, especially the traits of neuroticism (or negative emotionality) and extraversion
(or positive emotionality), is another well-established risk factor for depressive and anxiety
disorders (Klein, Kotov, & Bufferd, 2011). Neuroticism and extraversion are concurrently
and prospectively associated with depressive and anxiety disorders in adolescents and adults,
with moderate-to-large effect sizes (Bould et al., 2014; Hakulinen et al., 2015; Jeronimus,
Kotov, Riese, & Ormel, 2016; Kotov, Gamez, Schmidt, & Watson, 2010). Critically, higher
neuroticism and lower extraversion are present prior to the onset of psychopathology and
have been conceptualized as precursors or predispositions of internalizing disorders (Klein
et al., 2011). Maladaptive levels of neuroticism and extraversion may be key factors that
predispose individuals towards the development of depressive or anxiety disorders, whereas
other individuals do not develop symptoms despite experiencing similar levels of stress or
adversity (Barlow, Curreri, & Woodard, 2021).

The literatures on parental internalizing disorders and personality in the development of
depressive and anxiety disorders have generally remained separate, and few models have
been proposed to incorporate both sets of risk factors. However, several investigators have
conjectured that the intergenerational transmission of internalizing disorders occurs through
the influence of parent depressive and anxiety disorders on youth personality (Klein et

al., 2008; Silberg & Rutter, 2002). A handful of studies have investigated personality in

the offspring of depressed parents, the first leg of the hypothesized mediational pathway.
This work has produced evidence that offspring of depressed parents exhibit higher levels

of neuroticism/negative emaotionality (Jessee, Mangelsdorf, Shigeto, & Wong, 2012; Olino,
Klein, Dyson, Rose, & Durbin, 2010), and lower levels of extraversion/positive emotionality
(Durbin, Klein, Hayden, Buckley, & Moerk, 2005), than offspring of hon-depressed

parents. However, only one study has examined whether youth personality mediated the
intergenerational transmission of internalizing psychopathology. This investigation found
that maternal history of depression was associated with increased neuroticism at age 5, and
that neuroticism, but not extraversion, mediated the effect of maternal history of depression
on children’s symptoms at age 9 (Allen, Oshri, Rogosch, Toth, & Cicchetti, 2019). However,
this study had several notable limitations. It did not adjust for baseline symptom levels or
examine disorder onset, nor did it distinguish offspring depression and anxiety symptoms,
prohibiting examination of disorder-specific relationships. Moreover, it ended when children
were 9 years of age, prior to the period of greatest risk for depressive disorders. Finally, this
study relied upon parent reports of both parent and youth symptoms, a critical limitation

in testing mediational hypotheses (Burt et al., 2005); the findings did not replicate with
teacher-reported symptoms, suggesting that these results may be due to method biases.
Therefore, it is currently unclear whether youth personality mediates the intergenerational
transmission of internalizing disorders.

The role of parental neuroticism and extraversion in the intergenerational transmission of
internalizing disorders is also unknown. If youth personality mediates the intergenerational
transmission of depressive and anxiety disorders, it is critical to determine whether

these effects can be explained by parental personality, especially via its effect on

youth personality. The transmission of personality traits from parents to offspring is well-
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established (Eley et al., 2015; Kitamura et al., 2009). Additionally, parent personality has
been hypothesized to influence the development of affective disorders in offspring, and
higher levels of neuroticism in parents are associated with greater levels of internalizing
problems in youth (Ellenbogen & Hodgins, 2004). However, no studies have examined
whether the influence of parent personality on youth psychopathology operates directly or
via its effects on youth personality.

Parent neuroticism and extraversion could contribute to the development of psychopathology
in offspring in several ways. Neuroticism and extraversion are each moderately heritable
(~0.4 - 0.6; Bouchard & Loehlin, 2001; Jang, Livesley, & Vemon, 1996; Kendler, Prescott,
Myers, & Neale, 2003; Viken, Rose, Kaprio, & Koskenvuo, 1994; Vink et al., 2012),

and there is substantial genetic covariation between internalizing psychopathology and
personality, particularly neuroticism (Lo et al., 2017; Tackett et al., 2013). Additionally,
parental depressive and anxiety disorders, as well as elevated neuroticism and reduced
extraversion, are associated with negative parenting behaviors (e.g., low warmth and
support, overcontrol, overprotection), which may contribute to the development of both
personality trait vulnerabilities and psychopathology in offspring (Atherton & Schofield,
2021; Barlow et al., 2014; Kochanska, Clark, & Goldman, 1997; Prinzie, Stams, Dekovic,
Reijntjes, & Belsky, 2009). Therefore, genes and parenting are likely mechanisms that
contribute to the intergenerational transmission of internalizing disorders via their influence
on offspring personality.

The Current Study

There are almost no data on whether the transmission of internalizing disorders is mediated
by offspring personality or the role of parental personality in this process. Additionally, it

is important to examine the transmission of depressive and anxiety disorders simultaneously
to determine whether the processes are relatively specific or transdiagnostic. The current
study extends the very limited empirical literature in this area by utilizing a community
sample of 550 adolescent girls to examine the influence of parental depressive and anxiety
disorders on subsequent youth depressive and anxiety disorders via youth neuroticism and
extraversion. We also examine whether parental neuroticism and extraversion account for
the intergenerational transmission of depression and anxiety via youth neuroticism and
extraversion, respectively.

Method

Participants

The sample consisted of 550 adolescent girls and a biological parent recruited from the
community to participate in a longitudinal study of predictors of first-onset depression
(Mackin et al., 2019; Michelini et al., 2021; Nelson, Perlman, Klein, Kotov, & Hajcak,
2016). Eligibility requirements included being female, between 13 and 15 years of age,
fluent in English, and having a co-participating biological parent. Exclusion criteria were a
lifetime history of MDD or dysthymia or a developmental disability.
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Data were obtained at the baseline (T1) visit for adolescents and parents, and adolescents
were re-assessed four times at 9-month intervals over the next three years (T2-T5). The T1,
T3, and T5 assessments were generally in person; T2 and T4 were over the telephone. Youth
racial/ethnic background was 80.5% non-Hispanic Caucasian and 64.7% of participants had
at least one parent who completed a bachelor’s degree or greater.

Parents and adolescents provided informed consent and assent, respectively, and all
procedures were approved by the Stony Brook University Institutional Review Board
(protocol #328420). All families were compensated for their participation.

Parent Psychopathology.—At T1, the participating biological parent was interviewed
about their history of psychopathology with the Structured Clinical Interview for the DSM-
IV (SCID; First, 1996). The present study focused on lifetime history of depressive disorders
(MDD or dysthymia), Generalized Anxiety Disorder (GAD), Post-Traumatic Stress Disorder
(PTSD), Panic Disorder (PD), Social Phobia (SAD), Specific Phobia (SP), and Agoraphobia.
In addition, the parent provided information on the history of psychopathology in the

child’s other biological parent using the Family History Screen (FHS; Weissman et al.,
2000). The FHS demonstrates adequate sensitivity, specificity, and test-retest reliability

for informant-reported psychiatric histories (Weissman et al., 2000). Information for both
parents was combined into a dichotomous variable to reflect the absence vs. presence of
parental histories of depressive and anxiety disorder in either parent.

The SCID and FHS were administered by extensively trained research staff who were
closely supervised by clinical psychologists (D.K., G.P,, and R.K.). Of the parents
interviewed, 92.9% were mothers. Inter-rater reliability estimates of 25 SCID recordings
were found to be adequate (kappa range: 0.69 [SP] to 1.00 [PD]).

Adolescent Psychopathology.—L.ifetime history of psychopathology was assessed
via interview with the adolescent at T1 using the Schedule for Affective Disorders and
Schizophrenia for School-Aged Children: Present and Lifetime version (K-SADS; Kaufman
etal., 1997). The K-SADS was also administered at each of the four follow-ups (T2-T5) for
the interval since the previous interview. In-person interviews were conducted on average
17.71 (SD = 1.35) and 37.47 (SD = 2.98) months after baseline, and phone follow-ups

were conducted on average 9.07 (SD = 0.95) and 26.76 (SD = 1.20) months after T1.

Due to their episodic nature, depressive disorders were assessed at all waves, while anxiety
disorders were assessed at T1, T3, and T5. Although depressive disorders were assessed
more frequently, both depressive and anxiety disorders were assessed throughout the entire
36-month period.

The study from which the current sample was drawn aimed to investigate the first

onset of depressive disorders, therefore adolescents were excluded from the study if

they had ever met criteria for MDD or dysthymia by the baseline assessment. However,
participants with a history of Depression Not Otherwise Specified (NOS; i.e., demonstrating
clinically significant symptoms and impairment, but not meeting diagnostic criteria for
MDD or dysthymia) were included. Therefore, T1 youth depressive disorders were defined
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as the presence of depression NOS at T1 and T2-T5 youth depressive disorders were
operationalized as the presence of either MDD or dysthymia at any time after T1 (i.e.,
T2-T5). T1 anxiety was operationalized as the current or past diagnosis of a DSM-1V
anxiety disorder (GAD, PTSD, PD, SAD, SP, or agoraphobia) at the baseline visit. Similarly,
T2-T5 youth anxiety was defined as the presence of an anxiety disorder at any time after T1.

The K-SADS was administered by extensively trained research staff closely supervised by
clinical psychologists (D.K., G.P., and R.K.). Inter-rater reliability estimates of 25 K-SADS
recordings were found to be adequate (kappa range: 0.65 [MDD] to 1.00 [PD]).

Parent and Adolescent Personality.—Parent and youth neuroticism and extraversion
were assessed via self-report at T1 using the Big Five Inventory (BFI; John, Donahue,

E. M., & Kentle, R. L., 1991; John, Naumann, & Soto, 2008). The BFI is a 44-item
factor-analytically derived measure of the Big Five personality trait model. The neuroticism
and extraversion scales are each comprised of 8 items. Items consist of short descriptive
phrases rated on a five-point Likert scale ranging from 1 (disagree strongly) to 5 (agree
strongly). The BFI has good internal consistency, test-retest reliability, and convergent and
discriminant validity (John et al., 2008). All personality scales were z-scored to allow

for direct comparisons. Internal consistency was good for both youth (aneyroticism = -83;

Qextraversion = -80) and parents (aneuroticism = -84; extraversion = -84).

Data Analysis

Pearson’s, point-biserial, and tetrachoric correlations were estimated between continuous-
continuous, continuous-binary, and binary-binary variable pairs, respectively. Attrition
analyses indicated that the 515 participants with complete data did not differ from those
missing one or more data points on any demographic or T1 variable (all p-values >.18).

A series of path models were created to examine the intergenerational transmission of
depressive and anxiety disorders via offspring personality. The first model examined the
direct effects of T1 parent depressive and anxiety disorders on T2-T5 youth depressive

and anxiety disorders, and indirect effects via T1 youth neuroticism. T2-T5 youth
depressive disorders and T2-T5 youth anxiety disorders were each regressed on T1 youth
depressive disorders and T1 youth anxiety disorders to adjust for the impact of pre-existing
psychopathology. Next, this model was replicated replacing T1 youth neuroticism with T1
youth extraversion. To investigate the effects of parent neuroticism on the intergenerational
transmission of internalizing disorders via youth neuroticism, the third model added T1
parent neuroticism as a predictor of T2-T5 youth depressive and anxiety disorders, both
directly and via T1 youth neuroticism. Finally, the third model was replicated replacing

T1 parent neuroticism and T1 youth neuroticism with T1 parent extraversion and T1 youth
extraversion, respectively. Neuroticism and extraversion were examined in separate models
due to sample size limitations and to allow for more interpretable results.

Sensitivity analyses were conducted for the two models that included T1 parent personality
as predictors. These models were modified by switching T1 parent neuroticism/extraversion
and T1 youth neuroticism/extraversion such that T1 parent personality was the mediator and
T1 youth personality was the predictor. This can provide greater confidence in determining
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the direction of the effect when the predictor and mediator variables are assessed cross-
sectionally.

All analyses were conducted in Mplus 8.3 (Muthen & Muthen, 2012-2018) using a probit
link, theta parameterization, and the robust weighted least squares estimator (WLSMV),
which is suitable for ordinal data (Flora & Curran, 2004). Pairwise deletion was used as
required by the WLSMV estimator. This allows all individuals with data on the relevant
variables to be included when estimating different portions of the model. Because models
were just-identified, model fit statistics were not available. Cutoffs of p <0.2,0.2 <p <
0.5, and B > 0.5 were used to describe small, moderate, and large effect sizes, respectively
(Acock, 2008).

All data and code required to replicate the present analyses has been made publicly
available: https://osf.io/baur5/. This study was not preregistered.

Descriptive Statistics and Bivariate Associations

Descriptive statistics are presented in Table 1. The prevalences of parental and youth anxiety
disorders were approximately twice that of parental and youth depressive disorders. Youth
depressive and anxiety disorder incidence increased substantially from T1 to the T2-T5
assessments. Parent depressive and anxiety disorders were moderately correlated, as were
T2-T5 youth depressive and anxiety disorders. Similarly, parent and youth personality were
moderately and significantly correlated at T1.

Intergenerational Effects of Parent Disorders on Youth Disorders Via Youth Neuroticism?

Table 2 (top) and Figure 1 (top) present results from the model examining the
intergenerational influence of parent depressive and anxiety disorders on T2-T5 youth
depressive and anxiety disorders via T1 youth neuroticism. Analyses controlled for T1
depression NOS and anxiety disorders. There was a small but significant main effect

of T1 parent depressive disorders on T2-T5 youth depressive, but not T2-T5 anxiety,
disorders; the direct effect of parent anxiety disorders on T2-T5 youth psychopathology
was trending toward significance (p = .06). Additionally, parent anxiety disorders, but not
parent depressive disorders, had small effects on T1 neuroticism in youth. In turn, T1 youth
neuroticism predicted T2-T5 youth anxiety and depressive disorders with moderate effect
sizes.

The indirect effects of parent depressive disorders on T2-T5 youth anxiety and T2-T5 youth
depressive disorders via T1 youth neuroticism were non-significant. In contrast, the presence
of parent anxiety disorders had small, but significant, indirect effects on both T2-T5 youth
anxiety and depressive disorders via T1 youth neuroticism.

IThe pattern of findings was identical across models when reanalyzing the data excluding cases with a current T1 parent depressive or
anxiety disorder, with one exception. In the first neuroticism model that did not include parent neuroticism, the direct effect of parent
depressive disorders on youth depressive disorders was non-significant (8=.08, SE =0.06, p=.23).
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Intergenerational Effects of Parent Disorders on Youth Disorders Via Youth Extraversion

Table 2 (bottom) and Figure 1 (bottom) present results from the model examining the
intergenerational transmission of parent depressive and anxiety disorders on T2-T5 youth
depressive and anxiety disorders via T1 youth extraversion. Analyses controlled for T1
depression NOS and anxiety disorders. There was a small but significant main effect of T1
parent depressive disorders on T2-T5 youth depressive, but not T2-T5 anxiety, disorders.
Similarly, there was a small but statistically significant direct effect of T1 parent anxiety
disorders on T2-T5 youth anxiety, but not T2-T5 youth depressive, disorders. Neither

T1 parent depressive nor anxiety disorders were associated with T1 youth extraversion.
However, lower T1 youth extraversion predicted an increased likelihood of T2-T5 youth
anxiety and depressive disorders with small effect sizes. All indirect effects of T1 parent
depressive and anxiety disorders on T2-T5 youth depressive and anxiety disorders via T1
youth extraversion were non-significant.

Role of Parental Neuroticism in Intergenerational Effects

The next model added predictive effects of T1 parent neuroticism while examining T1
youth neuroticism as a mediator. Results are presented in Table 3 (top) and Figure 2

(top). Analyses again controlled for T1 youth depression NOS and anxiety disorders. Once
parental neuroticism was added to the model, the main effect of parent depressive disorders
on T2-T5 youth depression was reduced to a trend (p = .06). Similarly, all other main effects
of parent personality and psychopathology on T2-T5 youth outcomes were non-significant,
although the main effect of T1 parent anxiety disorders on T2-T5 youth anxiety disorders
was trending (o = .06). However, the presence of parent anxiety disorders and parent
neuroticism had small and moderate effects on T1 youth neuroticism, respectively. Parental
depressive disorders were not significantly associated with youth neuroticism.

The indirect effects of parent depressive disorders on T2-T5 youth depressive and anxiety
disorders via T1 youth neuroticism were non-significant. However, T1 parent anxiety
disorders had small but significant effects on T2-T5 youth depressive and anxiety disorders
via T1 youth neuroticism. Similarly, parent neuroticism had small effects on both T2-T5
youth depressive and anxiety disorders via T1 youth neuroticism.

Role of Parental Extraversion in Intergenerational Effects

The final model included the effects of T1 parent extraversion while T1 youth extraversion
was included as a mediator. Results are presented in Table 3 (bottom) and Figure 2
(bottom). Analyses again controlled for T1 youth depression NOS and anxiety disorders.
The main effects of T1 parent depressive disorders on T2-T5 youth depression, and of

T1 parent anxiety disorders on T2-T5 youth anxiety disorders, were small but statistically
significant. All other main effects of T1 parent extraversion and psychopathology on T2-T5
youth outcomes were non-significant. However, T1 parent extraversion was moderately and
significantly associated with T1 youth extraversion.

All indirect effects of T1 parent psychopathology on T2-T5 youth depressive and anxiety
disorders via T1 youth extraversion were non-significant. However, T1 parent extraversion
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had small but significant indirect effects on T2-T5 youth depressive and anxiety disorders
via T1 youth extraversion.

Sensitivity Analyses

Results from the sensitivity analyses are presented in Supplemental Table 5. In both

models, the significant indirect effects from T1 parent neuroticism or extraversion to T2-T5
depressive and anxiety disorders via T1 youth neuroticism or extraversion did not replicate
when switching the mediator and predictor variables. The indirect effects of T1 youth
neuroticism on T2-T5 youth depressive disorders (8= 0.01, p=.60) and on T2-T5 youth
anxiety disorders (5= 0.004, p = .74) via parent neuroticism were non-significant. Similarly,
the indirect effects of T1 youth extraversion on T2-T5 youth depressive disorders (8= 0.02,
p=.14) and T2-T5 youth anxiety disorders (8= 0.01, p=.53) via parent extraversion were
non-significant.

Discussion

Although parental internalizing disorders and youth personality are well-established risk
factors for the development of depressive and anxiety disorders, they each have separate
literatures and few studies have attempted to link them together. One way in which these two
domains may be interrelated is that youth personality could mediate the intergenerational
transmission of depressive and anxiety disorders (Klein et al., 2008; Silberg & Rutter, 2002)
However, this hypothesis has received little empirical attention, and has never been tested
on depressive and anxiety disorders concurrently or at the level of full diagnoses. The
current study is the first to examine youth neuroticism and extraversion as mediators of

the intergenerational transmission of depressive and anxiety disorders. Results of our initial
two models examining parental psychopathology, without considering parental personality,
showed significant but small main effects of parental psychopathology on subsequent youth
homotypic outcomes, and significant transdiagnostic indirect effects of parental anxiety
disorders on later youth depressive and anxiety disorders via youth neuroticism, but not
extraversion. Moreover, the effects of youth neuroticism on subsequent outcomes were
consistently stronger than the influence of youth extraversion.

In models considering parent personality, we observed transdiagnostic effects of parent
neuroticism and extraversion on youth depressive and anxiety disorders via youth
personality, with only slight changes in the magnitude of the direct effect estimates

of parental psychopathology on youth psychopathology once parental personality was
considered. Parent and youth personality may help to explain the non-specific portion of
the relationship between parental and youth depressive and anxiety disorders. The effects of
parent neuroticism on depressive and anxiety disorders were again larger than the effects of
parent extraversion, and at least comparable in magnitude to the within-disorder effects of
parental psychopathology.

Direct Effects of Parent Depressive Disorders on Youth Depressive Disorders

Results from the models examining parental psychopathology, but not including parental
personality, are consistent with much prior literature showing that the offspring of
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parents with depressive disorders are at increased risk for developing depression (Klein,
Lewinsohn, Rohde, Seeley, & Olino, 2005). Current results are also consistent with prior
investigations demonstrating that the association between neuroticism and anxiety disorders
is generally stronger than the connection between neuroticism and depression (Kotov et al.,
2010). Additionally, parental anxiety disorders, which frequently co-occur with depressive
disorders, may be responsible for the increased rate of anxiety disorders in offspring of
depressed parents in previous studies. Simultaneously examining depressive and anxiety
disorders appears critical to understanding the intergenerational transmission of internalizing
disorders.

Indirect Effects of Parent Anxiety Disorders Via Youth Neuroticism

The current findings are also consistent with previous literature demonstrating that offspring
of parents with anxiety disorders are at increased risk for both depressive and anxiety
disorders (Lawrence et al., 2019; Micco et al., 2009). However, our results extend this
literature by indicating that the intergenerational influence of parental anxiety disorders is
mediated by youth neuroticism, but not extraversion. The magnitude of the indirect effects
is comparable for subsequent youth depressive and anxiety disorders, which may partially
explain the relatively non-specific effect of parental anxiety disorders on youth.

Indirect Effects of Parent Personality on Youth Disorders Via Youth Personality

This study is the first to examine parental personality in combination with depressive and
anxiety disorders in the intergenerational transmission of internalizing psychopathology.
This is a particularly glaring gap in the current literature; as offspring personality has been
hypothesized to mediate the association between parent and youth internalizing disorders
(Barlow et al., 2014; Klein et al., 2008; Silberg & Rutter, 2002), it follows that these
intergenerational effects may be at least partially due to the influence of parent personality.
We found that parental neuroticism and extraversion contributed to the development of
offspring depressive and anxiety disorders via youth neuroticism and extraversion, beyond
the effects of parental psychopathology, and these effects are comparable in magnitude

to those of parental depressive or anxiety disorder. These findings are consistent with the
view that these traits constitute broad liabilities for internalizing psychopathology (Barlow,
Sauer-Zavala et al., 2014; Klein et al., 2011).

The Role of Youth Personality in the Intergenerational Transmission of Psychopathology

New taxonomic classification systems of psychopathology, such as the Hierarchical
Taxonomy of Psychopathology (HiTOP), incorporate both personality traits and
psychopathology symptoms (Kotov et al., 2017). Currently, there is debate regarding
whether personality traits and psychopathology symptoms are distinct constructs, although
there is agreement that traits and symptoms differ in stability and the time frame of
assessment (DeYoung et al., 2020; Goldstein et al., under review; Wright & Hopwood,
2021). However, our findings are relevant in either instance. The continuum/spectrum
model of personality-psychopathology relationships hypothesizes that traits and symptoms
are both reflections of a single dimensional construct, with traits reflecting more typical
levels and symptoms indicating elevated levels of the underlying construct (Klein et al.,
2011). Consistent with this framework, high neuroticism and low extraversion may be
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less severe indicators of underlying pathology which, when exacerbated, are considered
depression and/or anxiety disorders. However, the results are also supportive of the precursor
and predisposition personality-psychopathology models, which posit that these traits are
antecedents or risk factors, respectively, for subsequent psychopathology (Klein et al.,

2011). In either case, youth neuroticism and extraversion may reflect broad vulnerabilities
present prior to the onset of clinical symptoms, and may therefore index important
processes, such as genes and parenting, that contribute to the intergenerational transmission
of internalizing psychopathology.

Genes and environmental factors, such as parenting, have both been implicated in the
development of youth personality and the intergenerational transmission of depressive and
anxiety disorders (Barlow et al., 2014; Goodman, 2020). Neuroticism and extraversion are
both moderately heritable (Jang et al., 1996), and behavior genetic studies suggest that there
is substantial pleiotropy in the genetic influences underlying neuroticism and internalizing
psychopathology in youth (Tackett et al., 2013). In addition, molecular genetic studies have
identified gene variants that are associated with neuroticism, anxiety, and depression (Levey
et al., 2020; Nagel et al., 2018). Parents with elevated neuroticism, reduced extraversion, or a
history of internalizing psychopathology may transmit psychopathology intergenerationally
by passing on a genetic predisposition to develop high levels of neuroticism or low levels of
extraversion.

Parenting behaviors are also likely to play a role in the intergenerational transmission of
internalizing disorders via youth personality. Internalizing psychopathology, neuroticism,
and extraversion are associated with parenting behaviors such as lack of warmth,
overprotection and control, and prevention- rather than promotion-focused parenting styles
that can contribute to the development of greater neuroticism and lower extraversion in
offspring (Barlow et al., 2014; Belsky & Barends, 2002; Yap, Pilkington, Ryan, & Jorm,
2014), increasing risk for subsequent depression and anxiety disorders.

Treatment Implications: Targeting Neuroticism

Among offspring with parental histories of internalizing psychopathology, youth with
elevated levels of neuroticism appear to be particularly vulnerable. High neuroticism may
be an indicator of youth at especially marked risk for developing internalizing disorders,
and an important intervention target. Psychosocial and pharmacological interventions have
been shown to reduce neuraticism (Carl, Gallagher, Sauer-Zavala, Bentley, & Barlow, 2014;
Sauer-Zavala et al., 2021; Spinhoven, Huijbers, Ormel, & Speckens, 2017; Tang et al.,
2009; Zinbarg, Uliaszek, & Adler, 2008), and treating or preventing the development of trait
neuroticism may have substantial public health benefits (Barlow, Sauer-Zavala, Carl, Bullis,
& Ellard, 2014; Lahey, 2009; Ormel et al., 2013; ten Have, Oldehinkel, Vollebergh, &
Ormel, 2005; Widiger & Oltmanns, 2017). Furthermore, parenting interventions that target
overprotective and controlling parenting are effective in modifying aspects of neuroticism
and preventing the onset of anxiety disorders in youth (Kennedy, Rapee, & Edwards, 2009).
The transdiagnostic effects of parent neuroticism operating via youth neuroticism suggests
that targeting youth neuroticism, and parenting behaviors that contribute its development,
may be more effective for treatment and prevention of internalizing disorders in youth than
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interventions designed to treat specific disorders. Indeed, personality change is possible (d

~ .60 during brief treatment; Roberts et al., 2017), so personality traits may serve either as
targets of intervention or to identify high risk groups for prevention, potentially breaking the
cycle of intergenerational transmission of psychopathology.

Much of the intervention literature has focused on neuroticism. However, youth and parent
extraversion may also be modifiable risk factors, and interventions increasing extraversion
may also prevent the onset of, or treat existing, depressive and anxiety disorders (Craske et
al., 2019; Roberts et al., 2017).

Strengths and Limitations

Conclusion

The current study is the first to examine parental personality and only the second to examine
youth personality in the intergenerational transmission of internalizing disorders. Results
showed that traits statistically mediate the intergenerational transmission of internalizing
psychopathology, which should help guide future research in identifying underlying genetic
and psychosocial mechanisms.

However, the current study had several limitations. First, parental psychopathology and
personality, and youth personality were assessed at the same time, meaning that we

cannot rule out bidirectional effects of youth personality on parent psychopathology and
personality. To partially address this, we conducted sensitivity analyses which showed that,
when switching parent and youth personality so that parent personality was the mediator,
none of the indirect effects via parent personality were significant. While this does not
eliminate the possibility of bidirectional effects of youth personality on baseline parent
personality, it does suggest that the indirect effects function only from parent personality to
youth outcomes via youth personality. Additionally, we ran another set of analyses excluding
parents with current depressive or anxiety disorders. Importantly, the pattern of findings
remained the same, arguing against the possibility that parental psychopathology was a
consequence of youth personality.

Second, only data on youth and parent personality from the baseline visit were examined,
prohibiting examination of dynamic changes in personality and psychopathology across
time. Third, while data on lifetime history psychopathology was collected on both parents,
only one parent provided this information. Although not optimal, it is preferable to not
including information on psychopathology in non-participating parents. Fourth, we do not
have data on personality from the non-participating parent, potentially resulting in an
underestimate the influence of parent personality. Fifth, history of MDD or dysthymia in
youth was an exclusion criterion at baseline, although very few potential participants were
screened out for diagnoses. Finally, the sample was comprised of entirely of adolescent girls,
most of whom were white and non-Hispanic, potentially reducing generalizability of the
findings.

In conclusion, this study is the first to provide evidence that youth personality mediates
the intergenerational transmission of depressive and anxiety disorders, and the first to
include parent personality in examining the intergenerational transmission of internalizing
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psychopathology. These findings implicate elevated youth neuroticism and low youth
extraversion as mediators of the intergenerational transmission of depressive and anxiety
disorders and indicate that parental personality also needs to be considered. Our results
highlight the transdiagnostic nature of the intergenerational transmission of psychopathology
and indicate that it is necessary to go beyond direct intergenerational disorder-to-disorder
effects and incorporate the role of traits as transdiagnostic mediators.
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Figure 1. Intergenerational Effects of Parent Disorders on Youth Disorders Via Youth
Neuroticism (Top) and Extraversion (Bottom)

Note. Solid black arrows indicate significant direct effects at the p <.05 level. Dashed black
arrows indicate non-significant direct effects. Thick curved gray lines indicate significant
indirect effects. T1 = baseline visit. T2-T5 = four follow-up visits. Estimates for the direct
effects of T1 parent depressive disorders on T2-T5 youth anxiety disorders and direct effects
of T1 parent anxiety disorders on T2-T5 youth depressive disorders are in Table 2 but were
omitted from the figure for simplicity. Covariance parameter estimates were omitted for
simplicity but are included in Supplemental Tables 1 and 2.

J Psychopathol Clin Sci. Author manuscript; available in PMC 2023 July 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Mackin et al.

Page 19

T2-T5 Youth
Depressive Disorders

Tl Parent | e e e e e e e e e e e e e e
Depressive Disorders
g
T1 Parent
Neuroticism 3
T1 Parent
Anxiety Disorders

T1 Parent
Depressive Disorders

19 (04)

p=
]

(80°) 8¢

T2-T5 Youth
Anxiety Disorders

T T2-T5

B=.12 (.06)

T2-T5 Youth
Depressive Disorders

]

22(.04)

(20") ot

B

= .

. B=.16 (.06) N

T1 Parent
Anxiety Disorders

T2-T5 Youth
Anxiety Disorders

T1 T2-T5

Figure 2. Intergenerational Effects of Parent Disorders and Personality on Youth Disorders Via
Youth Neuroticism (Top) and Extraversion (Bottom)

Note. Solid black arrows indicate significant direct effects at the p <.05 level. Dashed black
arrows indicate non-significant direct effects. Thick curved gray and blue lines indicate
significant indirect effects. T1 = baseline visit. T2-T5 = time 2 to time 5 visits. Estimates
for the direct effects of T1 parent depressive disorders on T2-T5 youth anxiety disorders
and direct effects of T1 parent anxiety disorders on T2-T5 youth depressive disorders are
presented in Table 3 but were omitted from the figure for simplicity. Covariance parameter
estimates were omitted for simplicity but are included in Supplemental Tables 3 and 4.

J Psychopathol Clin Sci. Author manuscript; available in PMC 2023 July 01.



Page 20

Mackin et al.

'sisouBelp e paa1aoal oym sired juased o 1801ad = o5 "UBSW = || "SIUBWSSASSE dN-MOJ[0) = G1-ZL "MSIA Buljaseq = T1 'G0'>0 =

*

100 =
KK
1000 =
KKK
"810N
w7 S5 5T BT L8 20— IV 2 0C 70 - I8Er  GZS s13pJosi@ AIBIXUY YINOA §1-Z1 0T
- e €0 95 LT 8 YT ET 60 » 6T - 0£TZ OvS slepiosiq anissaide@ YINOA GL-ZL 6
- BT wxx7CT w7 g0- LT K9 «8T - 6§'TC 0SS s1apJosiq ABIXUY YINOA TL '8
- vo'—  wxxl® pO- L0 v 8T’ - 8T9 0SS siopJosig anissaida@ YINOA TL L
- O AN A L0~ 00T 000 0SS UOISIBABNXT YINOA TL 9
- 60—  srxC 00 0T 00T 000 8% WSIONoINAN YINOA TL 'S
- el e ¥ET TT- 00T 000 8KS uolsianeNXT B TL Y
- 2xCC 9 00T 000 8YS WSIONOINaN JUaled TL '€
- wf® -~ elvr 089 s1apiosiq AiIxuy Wisked '
- - 19€Z  T¥S slapJosiq anIssaldaq Jualed T
6 8 L 9 g v € z T as %W N a(qelen

Author Manuscript

ABojoyredoyaAsd pue Aipeuosiad yinoA pue juased 10j SJUSId1)J802 UOIRIAII0D pue SINSIEIS aAndLosag

Author Manuscript

T alqeL

Author Manuscript

Author Manuscript

J Psychopathol Clin Sci. Author manuscript; available in PMC 2023 July 01.



Page 21

Mackin et al.

‘Ajannoadsal ‘z a|qe] [euswa|ddns pue T ajgel [eyuswsajddns uil aJe S|SpoW UOISISARIIXS pUe WSIDN0INAU S} 10} SaYeWISD

J9)18wered aoueLIRA0D "(SIAPIOSIP aAISsaIdap YINOA G| -z UO S1apIosip aAissaidap jualed JO 199149 [€10] 3Y} JO %€ T JOJ STUNOIIL WSIDI0INAU YINOA T | BIA SI9PIOSIP 9AISSaIdap YinoA G1-g1 Uo siaplosip
anIssaldap Jua.ted JO 108448 198.1pUI ‘SI9PIOSIP B8AISSaIdap YINOA G-z UO SIapJosip anIssaidap Juaied JO 198448 |B10] 8U} JO 94/ 'G8 10J SIUNOJIR SIBPJOSIP dAISS3Idap YINOA G-z UO SIapIosIp aAIssaldap
jua.ed J0 103)49 10a.1p “'6°9) a|qele J0101paid Yyoes 10} Sa1eWINSa 103149 10811pUl pue 19811p aU Ag 10} PaIUN0IIR 109)49 [e10} JO abelusaIad = o5 "SjuaLISSasse dn-mojjo) IN0Y = G1-Z1 “MSIA auljaseq = T 1 ‘9JON

- 100> 900 190 - €0’ 800 LTO - - - $18pJosiq A18IXUY UINOA TL
-- €0 110 ¥20 -- 700> 600 ¥S0 - -- - $19p10s1Q 8AISS81daQ YINOA T.L
-- <0 S00 €T0- -- TO’ 900 9T0- -- - -- UOISIaARIIXT YINOA TL
0 oL 100 000 0 0L 100 000 - - - UoIsianedIx3 Yinox ein Jaalipu|
00T 10 900 9T0 00T €9’ 900 ¥00 (VA ¥00 <¢00- s19pJ0s1Q AIBIXUY JUBIed
€'¢ee 43 100 100 L'L (0158 100 100 - - - uoisioneix3 Yinox ein Jaslipuf
L'99 18 900 ¢00- €26 ¥0 900 ¢T0 L ¥0'0  S0°0- s19pi0sig aAIssaldaq Jusied
- 19 - -- Y0’ -- 80 - - S0 13 - - 00 24 18P0

10TRIPS |\ SB UOSBAR1IXT T YINOA

% d gazs ¢d ™A % d gazs g A d gas g A

SPPI0SIQ ABIXUY UINOA G121 SJpI0sIQ ensseIdeq UINoA G121 UOKS 1BABIIXT UINOA TL

- T00> 900 2vO0 - L& 800 100 - - - s19pJ0s1Q A1BIXUY UINOA TL

- lz 110 2T0 - 100> 600 S¥0 - - - $18pJ0si@ an1ssa1daq LINoA TL

- 100> S00 950 - 100> S00 920 - - - WSIN0INSN YINOA TL
€e€e 10> 200 SO0 €€8 10> 200 S00 - - - LUSINOINSN YINOA BIA J98.1pU|
L'99 90" 500 0TO 9T €8 900 T00- 700> #00 ST0 siap10si@ A1eIxuy Juared
00S 2€ 200 200 €Yl 2€ 200 200 - - - ISIZNOINSN YINOA BIA J98.1pU]
00S 89  S00 <200- 1’68 G0> 900 2¢TO € v00  +00 siapiosi@ an1ssaidaq Juaied

- 100> - - ST - 100> - - ST 0> - - €0 21 190w

I07eIPS|N SE WSPI0JMeN TL YINOA

% d gz ¢d oA % d dgzs g A d gas g A
S;epJosig AlIXUY UINOA G121 SlpJosigensselded YINOA G121 WSONOINBN UINOA TL

So|qelIeA aWodINO Sa|qelIeA 10101pald

(wonoq) uoisianeixa yinoA pue (doy) wisidonau YINoA eIiA siapaosip A1aixue pue aalssaidap JO UoISSIWSURI] [euoielauabiaiul

¢ dlqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Psychopathol Clin Sci. Author manuscript; available in PMC 2023 July 01.



Page 22

Mackin et al.

- 100> 900 TS0
- €0’ 110 v20
- 10 S00  E€T0-
6¢cyr €0 100 €0°0-
T'.S €’ 900 ¥00
0 8g’ 100 000-
00T 10> 900 9TO
0°0S oy’ 100 7100
0'09 €8’ 900 T00-

- <0 800 8T0
- 100> 600 S§S0
- €0 900 vT0-
7€ G0> <¢00 €00-
6'9L 1% 90'0 0T'0-
0 09’ 100 000-
00T €L 900 200
L'L or 100 100
€26 ¥0 900 ¢T0

~ 80> - - S0

A ¥0'0  ¥0'0-

10> -- -- (o)

% d gas d A

» d dgas ¢g A

d dgas ¢ o

SIBpIosiQ ABIXUY UYINOA G121
- 100> 900 2vO0
- T TT0 20
- 100> S00 SE0
008 T00> 200 800
00c ¥.° 900 200
98¢ 10> 00 00
¥I. 90" S00 0T0
06 ¥8  ¥00 TOO
06, §9° 900 €00-

- 100> - - §T

SJopJ0sIQ anssaidad YINOA G1-Z1
- 88" 800 100
- 100> 600 G0
- 100> 900 G€O0

L'2. T00> 200 800

€l 65 900 €00

99 100 600 %00

€€e 8L 900 200-

€8  ¥8  ¥00 100

LT6 90" 900 TITO

- 100> - - GT

uoseAeIXT YINOA T 1

% d gas d A

% d das g A

d das ¢ Pas|

SkepJosiQ ABIXUY UINOA GL-Z 1

SJoP.I0SIQ aASSI0ed YINOA SL-CL

WSIDNOJIMNBN YINOA T L

sJapJosiq ABIXUY YINOA T.L

sJapJosiq anissaidag YinoA T

UOISIaARIIXT UYINOA T1L
UOISISNRIIXT YINOA BIA JOB4IPU|

UOISIBARAIXT JUsted T 1
UOISIINBNIXT YINOA BIA J0811pUf

sJapJosiq ABIXuY Juated
UOISISNRIIXT YINOA BIA JO2.4IpU]

slapJosiq anIssaidaq ualed

2 18PoN

10TRIPS |\ SB UOSBAR1IXT T YINOA

s1api0si@ ABIXUY YINOA TL
slaplosiq anIssaidaq YInoA T1
WISIONOIN3N YINOA TL
WISINOINAN YINOA BIN J931IpUf
WwISI2104N3N Judted TL
WISINNOINAN YINOA BIN 1931IpUf
slaplosig A1BIxXuy Juared
WISIZNOINSN YINOA BIN Jo34IpuUf
slapJosiq anIssaidaq Jualed
2 1900
JoTRIPS N S WSIONOINSN T YINoA

So|qelIeA aWodINO

Sa|qelie/ 10301pald

Author Manuscript

Author Manuscript

€ 9lqeL

Author Manuscript

(wonoq) uoisianeXd

pue (do1) wsi1on04nau YnoA eIA siapiosip A1aIxue pue aAlssaldap yinoA uo Alljeuosiad pue siaplosip A1aIxue pue aAlssaldap [eiualed Jo aousnjju|

Author Manuscript

J Psychopathol Clin Sci. Author manuscript; available in PMC 2023 July 01.



Page 23

Mackin et al.

‘AlaAnoadsal ‘y a1qe) [eyuswajddng pue € ajqel [eluswaddns ul a]qe|ieAe ae S|9pPOW UOISIaABIIXS PUE WSIDI0IN3U dY} J0) Sajewnss

Jaloweled aoueLIBAOD *(SIBPJOSIP aAISSaIdap YINOA G1 -z UO SJapIosIp aAIssaidap Juared 40 108448 |10} U} JO 9E'8 40 SIUNOIIR WISIDN0INAU YINOA T BIA SISPIOSIP dAISSaIdap YINOA G -Z1 UO SIaplosip
anissaidap Juated Jo 109)49 10811pUl ‘sIopJosIp aAIssaldap YINoA G1 -z Uo siaplosip anissaidap Juaied J0 108148 [B101 B} JO %/ T6 10} SIUN0IJE SIBPIOSIP aAIssaIdap YINoA G-z UO SIapIosip anissaidap
jualed J0 19349 10811p “'6°8) a|qelen J0101paid Yyoes 1o} Sa1eWISa 193449 10811pUl pue 193J1p aU Ag 10} PAIUN0OIJ. 109)49 [e10] JO abelusatad = o5 "sjuaWssasse dn-mojjo) INoj = G1-Z1 “MSIA auljaseq = T1 9JON

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Psychopathol Clin Sci. Author manuscript; available in PMC 2023 July 01.



	Abstract
	General Scientific Summary
	Intergenerational Transmission of Depressive and Anxiety Disorders
	Personality and Psychopathology
	The Current Study
	Method
	Participants
	Measures
	Parent Psychopathology.
	Adolescent Psychopathology.
	Parent and Adolescent Personality.

	Data Analysis

	Results
	Descriptive Statistics and Bivariate Associations
	Intergenerational Effects of Parent Disorders on Youth Disorders Via Youth Neuroticism1
	Intergenerational Effects of Parent Disorders on Youth Disorders Via Youth Extraversion
	Role of Parental Neuroticism in Intergenerational Effects
	Role of Parental Extraversion in Intergenerational Effects
	Sensitivity Analyses

	Discussion
	Direct Effects of Parent Depressive Disorders on Youth Depressive Disorders
	Indirect Effects of Parent Anxiety Disorders Via Youth Neuroticism
	Indirect Effects of Parent Personality on Youth Disorders Via Youth Personality
	The Role of Youth Personality in the Intergenerational Transmission of Psychopathology
	Treatment Implications: Targeting Neuroticism
	Strengths and Limitations
	Conclusion

	References
	Figure 1
	Figure 2
	Table 1
	Table 2
	Table 3

