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Transdiagnostic and disorder-specific
models of intergenerational transmission
of internalizing pathology
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Background. Numerous studies have supported an association between maternal depression and child psychiatric out-
comes, but few have controlled for the confounding effects of both maternal and offspring co-morbidity. Thus, it remains
unclear whether the correspondence between maternal and offspring depressive and anxiety disorders is better
explained by associations between shared features of maternal and offspring internalizing disorders or by specific effects
exerted by unique aspects of individual disorders.

Method. Pairs of mothers and offspring overselected for maternal depression (n=815) were assessed at offspring age
15 years for anxiety and depressive disorders; 705 completed a follow-up at offspring age 20 years. For both mothers
and offspring, structural equation modeling was used to distinguish transdiagnostic internalizing pathology — represent-
ing the overlap among all depressive and anxiety disorders — from diagnosis-specific forms of pathology. To discriminate
between general versus specific pathways of intergenerational transmission of psychopathology, we examined (a) the
general association between the maternal and offspring internalizing factors and (b) the correlations between maternal
and offspring diagnosis-specific pathology for each disorder.

Results. For mothers and offspring, a unidimensional latent variable model provided the best fit to the correlations
among depressive and anxiety disorders. The maternal transdiagnostic internalizing factor strongly predicted the corre-
sponding factor among offspring. In addition, the unique component of post-traumatic stress disorder among offspring
was significantly related to the analogous unique component among mothers, but specific components of other maternal
disorders, including depression, did not predict corresponding offspring pathology.

Conclusions. Results suggest that intergenerational transmission of internalizing disorders is largely non-specific.
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Introduction Last et al. 1987, Turner et al. 1987; McClure et al.
2001). However, the great majority of these studies
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depressed mothers show higher depression rates than . L .
. . representing associations between parental disorders
offspring of never-depressed women, and that this L
- S and youth outcomes and leaving it unclear whether
vulnerability also extends to other psychiatric dis-
orders (Hammen et al. 1990, 2008; Lieb et al. 2002;
Klein et al. 2005, Weissman et al. 2006; Halligan
et al. 2007; for a review, see Goodman ef al. 2011).

Similarly, although much research has exclusively

familial vulnerability can be more accurately under-
stood as transmission of a non-specific liability to inter-
nalizing problems from parents to offspring.

The present study seeks to improve existing models
of intergenerational transmission of internalizin;
focused on effects of depression, several studies indi- . & . . &

. . . . disorders by accounting for co-morbidity among

cate that other maternal disorders, including anxiety o g . .
. . . individual disorders in both mothers and offspring,
disorders, also confer risk for a broad range of psychia- . . ) ;
specifically by incorporating recent advances in the

understanding of the latent structure of psychopathol-

ogy. Recent research has supported a hierarchical-

tric outcomes among offspring (Weissman et al. 1984;

spectrum model of mental disorders (HSM; Krueger
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et al. 1998; Krueger & Markon, 2006), which assumes
that internalizing disorders are manifestations of a
transdiagnostic, continuously distributed internalizing
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spectrum representing a common vulnerability trait
for depressive and anxiety disorders. Several studies
applying the HSM framework have suggested the
existence of a general internalizing factor (and a se-
parate externalizing factor) accounting for the shared
variance of individual disorders, converging with
numerous studies finding evidence for a shared sub-
strate to anxiety and depressive disorders varyingly
labeled neuroticism, general distress and negative
affect/affectivity (e.g. Watson et al. 1995; Brown &
Barlow, 2002; Griffith et al. 2010). The HSM frame-
work has been supported in adult (Krueger, 1999;
Vollebergh et al. 2001; Krueger & Markon, 2006;
Eaton et al. 2012) and adolescent samples (Fergusson
et al. 2006; Walton et al. 2011), and offers the ability
to discriminate between the common (or transdia-
gnostic) and unique features of disorders. In turn,
HSM-informed methods can differentiate between an
external construct’s associations with these shared
and specific elements. As such, applications of HSM
have begun to yield insights into how key psycho-
pathological processes map onto unique components
of individual disorders wversus shared pathology
(South et al. 2011; Conway et al. 2012).

The HSM method may prove useful in modeling
the intergenerational transmission of internalizing dis-
orders. First, it can address whether a transdiagnostic
internalizing trait, representing vulnerability to all
internalizing disorders, is transmitted from mothers
to offspring. Second, it can pinpoint the degree to
which diagnosis-specific pathology (represented by
residual variances associated with each individual
disorder) is also transmitted across generations. Thus,
HSM can distinguish between general versus specific
modes of intergenerational transmission.

To our knowledge, only two studies to date have
used latent variable modeling techniques to disentan-
gle the general and specific pathways of intergenera-
tional transmission of psychopathology. Using data
from the National Comorbidity Survey, Kendler ef al.
(1997) modeled internalizing and externalizing diag-
noses as indicators of distinct latent factors among
probands and their parents, and examined associations
between parent and proband latent factors. Parental
internalizing and externalizing factors each affected
offspring standing on both internalizing and externa-
lizing dimensions. Although this study did not directly
model residual covariation, specificity of transmission
was tested by controlling for the presence of all
other disorders when computing associations between
particular parent and offspring diagnoses. For major
depressive disorder (MDD), generalized anxiety dis-
order (GAD) and alcohol use disorders, substantial
intergenerational transmission effects remained, sug-
gesting that some unique risk for these disorders
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is intergenerationally transmitted, independent of the
transmission of general vulnerability. However, this
study had two major limitations: first, parental psy-
chopathology was assessed via offspring report, a
clear potential source of bias (Milne et al. 2009).
Second, only two internalizing disorders (GAD and
MDD) were included, limiting the scope of the latent
factor. Hicks et al. (2004) used the HSM framework to
investigate heritability and familial transmission of a
latent externalizing trait in the Minnesota Twin
Family Study. Results indicated that parent standing
on the externalizing factor was significantly related to
offspring externalizing levels. Unlike the findings of
Kendler et al. (1997), no significant residual correlations
between parent and child diagnoses were detected
after controlling for the general transmission effect,
indicating an absence of disorder-specific transmission
among externalizing disorders.

The present study approaches the generality versus
specificity question with respect to internalizing dis-
orders. Although ample evidence demonstrates that
offspring of depressed and anxious mothers are vul-
nerable to a variety of disorders, no study has used the
HSM framework to examine transgenerational effects
of a broad range of internalizing disorders, directly
assessed from mothers and offspring. The current
study does so, modeling intergenerational transmission
in a longitudinal, community sample of mothers and
their adolescent offspring. Maternal psychopathology
was assessed over the first 15 years of the youth’s life-
time (as evidence suggests that maternal depression
during this developmental period exerts stronger
effects; Hammen et al. 2008), and offspring psy-
chopathology was assessed up to the age of 20 years.
This allowed for greater representation of disorders
that increase in prevalence during later adolescence
(Lewinsohn et al. 1998; Merikangas et al. 2010). The stag-
gered timing of the maternal and offspring diagnoses
is justifable as the impact of maternal depression often
persists after the depressive episode remits (Billings &
Moos, 1985; Cox et al. 1987). Although HSM research has
often examined externalizing as well as internalizing
spectra (Krueger et al. 1998; South et al. 2011), the present
study only tested depressive and anxiety disorders due
to infrequent externalizing diagnoses among mothers.
Although prior studies are limited, based on existing
evidence we anticipated that the pathway between
the maternal and offspring broad internalizing factors
would account for a substantial proportion of the inter-
generational transmission of internalizing disorders.
We also tested pathways between the residual variance
for individual maternal disorders and corresponding
offspring disorders (e.g. maternal MDD predicting off-
spring MDD) but made no a priori hypotheses regarding
these diagnosis-specific associations.
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Previous research has exclusively utilized unidimen-
sional models to examine intergenerational trans-
mission of psychopathology (Kendler et al. 1997;
Hicks et al. 2004), but recent research suggests that
more complex models may better describe the latent
structure of internalizing disorders (Krueger, 1999;
Watson, 2005; Krueger & Markon, 2006; Simms et al.
2008, 2012). These include two-factor models, in
which internalizing disorders bifurcate into fear
versus distress factors (Krueger, 1999) or anxiety versus
depression factors [i.e. the model implicitly endorsed
by the Diagnostic and Statistical Manual, 4th edition
(DSM-1V); APA, 1994], as well as hierarchical (includ-
ing a superordinate internalizing factor and additional
lower-order factors) and bifactor (with all disorders
loading onto both an internalizing factor and a
lower-order factor) models (Simms et al. 2008, 2012;
Prenoveau ef al. 2010). As a preliminary step, the cur-
rent study tested alternative factor structures to de-
termine which models are best suited to examine
intergenerational transmission of internalizing disorders
in this sample.

Method
Participants

A total of 815 Australian mother-offspring pairs
participated as part of a large, longitudinal project.
Participants were selected from a large birth cohort
study conducted at the Mater Misericordiae Mothers’
Hospital in Brisbane, Queensland, Australia (n=7775;
Keeping et al. 1989), which tracked mothers and chil-
dren born between 1981 and 1984. Mothers provided
data, including self-reported depressive symptoms
[assessed using the Delusions-Symptoms-States Inven-
tory (DSSI); Bedford & Foulds, 1978], during preg-
nancy, postpartum, and at the child ages of 6
months and 5 years. A subset of the initial sample
was targeted for participation in a follow-up 15 years
after birth, selected on the basis of maternal DSSI
scores over the four data points, with mothers with
elevated depression scores selectively oversampled.
(The DSSI was used only for sample selection pur-
poses. Maternal depression as reported in the current
analyses reflects clinical interview data.) A total of
991 families were identified for participation in the
age 15 years follow-up and 815 provided data. Mean
maternal age was 40.4 years. Hammen & Brennan
(2001) provide further detail on sample recruitment
and characteristics. At the offspring age of 20 years,
families were invited to participate in an additional
follow-up, and 705 participated (363 offspring were
female, 342 were male). Non-participating families
could not be contacted (1=58), declined to participate
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(n=52), or were deceased (1n=2). Youth depression
history did not predict attrition, but non-participating
families reported lower income (fyg3=-2.11, p=0.04)
and offspring were more likely to be male (;7=8.63,
p=0.003). Mothers participating at the offspring age
of 20 years were marginally more likely to have
a depression history (x1=3.56, p=0.06).

Procedure

Pregnant women were recruited into the Mater
Misericordiae Mothers” Hospital-University of Queens-
land Study of Pregnancy (MUSP) during their first
prenatal visit and continued to provide questionnaire
data until the child reached the age of 5 years. For
further details about MUSP procedures, see Keeping
et al. (1989). At both the age 15 and 20 years follow-ups,
after providing consent/assent, mothers and offspring
were individually interviewed in private locations by
separate interviewers blind to maternal psychiatric his-
tory. Interviewers were advanced graduate students in
clinical psychology, supervised by a licensed clinical
psychologist, and were highly trained in administration
of diagnostic interviews and required to meet high
reliability standards. The institutional review boards of
UCLA (University of California, Los Angeles), Emory
University and University of Queensland approved
this research.

Measures

Maternal psychiatric diagnoses were assessed using
the Structured Clinical Interview for DSM-IV (SCID;
Spitzer et al. 1995), a widely used semi-structured inter-
view designed to generate clinical diagnoses. For the
current analyses, maternal diagnoses were assessed at
the offspring age of 15 years and reflect lifetime psy-
chopathology until that point. Inter-rater reliability
was very good («'s based on ratings of independent
judges ranged between 0.87 for current and 0.84 for
past depressive disorders, and between 0.82 and 0.85
for current and past anxiety disorders). Relevant
to the current study, mothers were assessed for the
following categorically defined mood and anxiety dis-
orders: MDD, dysthymia (DYS), social phobia (SOC),
obsessive-compulsive disorder (OCD), GAD, specific
phobia (SPEC), post-traumatic stress disorder (PTSD),
panic disorder and agoraphobia [panic disorder and
agoraphobia were subsequently aggregated into a
single disorder category (PAN)].

At the age of 15 years, youth were assessed using the
Schedule for Affective Disorders and Schizophrenia —
Child-Revised (Epidemiological Version) for the
DSM-IV (K-SADS-E; Kaufman ef al. 1997), a widely
used semi-structured interview designed for use with
children and adolescents. Offspring were assessed for
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lifetime psychopathology up to that point. Following
standard procedures, the K-SADS-E was administered
to both mother and child, with final diagnostic decisions
made by a clinical team using all available information.
Inter-rater reliability based on independent ratings was
good («x’s for current and past depressive disorder
were 0.82 and 0.73 respectively; for anxiety disorders,
xk=0.79 for both current and past). At the age of
20 years, offspring disorders occurring between the
ages of 15 and 20 years were assessed using the SCID,
with excellent inter-rater reliability (for current and
past depressive disorders, x ranged from 0.83 to 0.89;
for current/past anxiety disorders, x ranged from 0.89
to 0.94). At both data points, offspring and mothers
were assessed for the same mood and anxiety disorder
diagnoses. For the current analyses, offspring current
and past diagnoses assessed at the ages of 15 and
20 years were aggregated to reflect categorical cumulat-
ive lifetime diagnoses through to the age of 20 years.

Data analytic plan

All analyses used structural equation modeling.
Observed internalizing diagnoses were treated as indi-
cators of a latent internalizing dimension for both
mothers and offspring. Only diagnoses with frequen-
cies above 5% of the sample were included as indi-
cators to avoid model convergence problems and
ensure acceptable reliability of diagnosis-specific var-
iance terms. For mothers, diagnoses meeting that
threshold were MDD, DYS, PAN, SOC, SPEC and
PTSD, with GAD (n=26, 3%) and OCD (n=8, 1%)
excluded. For offspring, MDD, DYS, SOC, SPEC,
PTSD and GAD defined the corresponding off-
spring internalizing factor, with PAN (1n=24, 3%)
and OCD (n=21, 3%) excluded. Model fit was
evaluated on the basis of the likelihood ratio * test,
the comparative fit index (CFI; Bentler, 1990), the
root-mean-square error of approximation (RMSEA;
Browne & Cudeck, 1993) and the weighted root-
mean-square residual.

As a preliminary step, we compared several different
factor structures for the internalizing spectrum; com-
parative model fit was assessed using the Bayesian
information criterion (BIC), CFI and RMSEA. Next, we
regressed the offspring internalizing factor(s) on the
maternal internalizing factor(s) to examine intergenera-
tional transmission of non-specific internalizing pathol-
ogy. Finally, we estimated the correlations between the
residuals of maternal diagnoses and corresponding
residuals of offspring diagnoses (no residual corre-
lations were estimated for PAN and GAD because
they were excluded from the offspring and maternal
spectra, respectively, for low frequency). As an
additional test, we compared model fit using BIC
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indices for models including versus excluding each
residual pathway. We did not test cross-disorder associ-
ations to prevent an excessive number of tests.

Analyses were conducted in Mplus using the
WLSMYV estimator (Muthén & Muthén, 1998-2011); ML
estimation was used to generate BIC reports. Mplus
employs full information maximum likelihood pro-
cedures for missing data (there were no missing data
except for 110 families lost to attrition at the age of
20 years).

Results
Descriptive statistics

Frequencies of maternal and offspring diagnoses, and
tetrachoric correlations among them, are presented in
Table 1. All maternal diagnoses were significantly cor-
related with multiple offspring diagnoses. Notably,
maternal diagnoses did not always exhibit the highest
correlations with corresponding offspring diagnoses.
For instance, the correlation between maternal and off-
spring MDD was roughly one-third the magnitude of
the correlation between maternal MDD and offspring
PTSD.

Model fit

To determine optimal latent structure of internalizing
spectra within this dataset, we tested several compet-
ing models, including: (2) a single factor representing
internalizing distress (INT); (b) a two-factor model fea-
turing correlated distress (MDD, DYS, GAD, PTSD)
and fear (PAN, SPEC, SOC) based on Krueger’'s
(1999) conceptualization; (c) an oblique two-factor
model reflecting the DSM-IV organization of de-
pression (MDD, DYS) and anxiety (SOC, PAN, GAD,
SPEC, PTSD); (d) a hierarchical model in which a
superordinate internalizing factor is marked by subor-
dinate fear and distress factors; and (e) a bifactor model
in which all disorders load on a general internalizing
factor as well as either the fear or distress unique factor
(e.g. Simms et al. 2012).

Fit data are presented in Table 2. Models for mothers
and offspring were run separately, but both yielded
the same conclusions; for simplicity, we focus here
on mothers. For both two-factor models (i.e. correlated
distress and fear; correlated depression and anxiety),
BIC favored the one-factor model; more importantly,
the estimated factor correlation in both two-factor
models exceeded 1.0, suggesting that the factors
could not be reliably differentiated in this sample.
The hierarchical model could not be estimated because
it was under-identified. The bifactor model converged,
but the factor loadings on the unique (distress and fear)
factors were non-significant. Therefore, we concluded
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Table 1. Tetrachoric correlations between maternal and offspring internalizing diagnoses®

1 2 3 4 5 6 7 8 9 10 11 12
Maternal diagnoses
1. Major depression -
2. Dysthymia 0.30 -
3. Social phobia 0.36 0.40 -
4. Specific phobia 0.17 0.36 0.30 -
5. Post-traumatic stress  0.34 0.39 0.32 0.31 -
disorder
6. Panic disorder/ 0.41 0.32 0.31 0.19 0.16 -
agoraphobia
Offspring diagnoses
7. Major depression 0.08 014 -0.03 0.21 0.17 0.04 -
8. Dysthymia 0.20 025 -0.28 013 —0.04 015 045 -
9. Social phobia 0.12 017 -0.13 0.02 0.12 0.01 028 0.24 -
10. Specific phobia 0.00 —0.06 —0.05 024 —0.04 —0.02 0.13 0.16 0.25 -
11. Post-traumatic stress  0.27 0.18 0.13 0.25 039 —-0.04 057 0.34 0.08 0.25 -
disorder
12. Generalized anxiety ~ 0.27 0.21 0.15 0.15 028 —0.09 0.56 0.37 0.45 0.32 0.36 -
disorder
n® 271 165 46 66 46 64 220 71 144 110 48 56
Percentage of sample 33.2 20.2 5.6 8.1 5.6 7.8 31.2 10.1 20.4 15.6 6.8 7.9

# All correlations are tetrachoric correlations. Correlations greater than 10.071 are significant at the 0.05 level; correlations

greater than 10.101 are significant at the 0.01 level.
P Number of participants qualifying for a diagnosis.

that the unique factors would not be useful in testing
structural relations between mothers’ and offspring’s
internalizing factors. Remaining analyses utilize a one-
factor model.

As indicated in Table 2, fit statistics for the factor
model for mothers and offspring indicated that the
unidimensional latent variable models provided an
excellent fit to the data. All factor loadings on both
factors were significant at an a level of 0.01, as dis-
played in Fig. 1.

Intergenerational transmission of
internalizing disorders

The regression of the offspring internalizing factor on
the maternal internalizing factor was significant with
a moderate effect size (b=0.51, s.e.=0.12, p<0.0001,
p=0.38), as illustrated in Fig. 1. Gender moderation
was tested using the DIFFTEST option in Mplus to
examine whether constraining the path linking the
maternal and offspring latent variables to equality
across genders significantly reduced fit. The change
in fit was not significant (47 =2.58, p>0.05), suggesting
no differences in intergenerational associations by
gender. Additionally, controlling for gender produced
equivalent results.
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To test residual correlations, we individually added
pathways between residual terms for each disorder
(an identical significance pattern was obtained when
all residual correlations were entered simultaneously).
As displayed in Table 3, none of the residual corre-
lations among internalizing diagnoses was significant,
with the exception of PTSD, which showed a signifi-
cant residual association between mother and off-
spring disorder-specific components ($=0.27, p<0.05).
As an additional test of disorder-specific associations,
we examined whether model fit was improved by
adding residual correlations. Compared with a model
with no residual correlations (X§3=82.11, p=0.01, BIC
=6711.43, CFI=0.94, RMSEA=0.26), adding the PTSD
correlation did not improve the BIC (6714.02) but did
improve the CFI (0.95) and RMSEA (0.24), providing
mixed evidence of model improvement (note that
BIC penalizes increased model complexity). Residual
pathways for other disorders did not improve fit.
Taken together, findings offer tentative support for
PTSD-specific effects, but not for other disorders. We
used y* difference testing comparing nested models
to evaluate the equivalence of residual correlations
across gender, and found no significant gender differ-
ences in disorder-specific intergenerational trans-
mission (p’s>0.05).
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Table 2. Fit data for competing structural models of internalizing disorders for mothers and offspring

Model” Model > Model df  p AIC BIC CFI RMSEA
Mothers
A. One-factor (internalizing) 5.94 8 0.65 3351.38 3407.84 0.99 0.001
B. Two-factor oblique (distress, fear)® 6.00 8 0.65 3353.47 3414.62 0.99 0.001
C. Two-factor oblique (depression, anxiety)® 4.72 8 0.79 335341 341457 099  0.001
D. Hierarchical (internalizing, distress, fear) - - - 3355.64 3421.50 - -
E. Bifactor (internalizing, distress, fear)‘]l’e - - - 3360.53 3445.21 - -
Offspring
A. One-factor (internalizing) 18.49 8 0.02 3183.91 3238.63 0.95 0.043
B. Two-factor oblique (distress, fear) 17.86 8 0.02 3182.50 3241.78 0.96 0.042
C. Two-factor oblique (depression, anxiety) 19.83 8

D. Hierarchical (internalizing, distress, fear)f'g -
E. Bifactor (internalizing, distress, fear)*® -

0.01 3185.09 3244.36 0.95 0.05

df, Degrees of freedom; AIC, Akaike information criterion; BIC, Bayesian information criterion; CFI, comparative fit index;
RMSEA, root-mean-square error of approximation; MDD, major depressive disorder; DYS, dysthymia; PTSD, post-traumatic
stress disorder; GAD, generalized anxiety disorder; SOC, social phobia; SPEC, specific phobia; PAN, panic disorder or

agoraphobia.

?Model A=single internalizing factor (MDD, DYS, PTSD, GAD, SOC, SPEC, PAN); model B=oblique two-factor with
distress (MDD, DYS, PTSD, GAD) and fear (SOC, SPEC, PAN); model C=oblique two-factor model with depression
(MDD, DYS) and anxiety (PTSD, GAD, SOC, SPEC, PAN); model D=hierarchical model with superordinate internalizing
factor and subordinate fear (SOC, SPEC, PAN) and distress (MDD, DYS, PTSD, GAD) factors; model E=Dbifactor model with
all disorders loading on internalizing factor as well as either fear (SOC, SPEC, PAN) or distress (MDD, DYS, PTSD, GAD).
Because of low frequency in this sample, GAD was excluded from mother models and PAN from offspring models. AIC
and BIC were estimated using the ML estimator; CFI and RMSEA and 4> were estimated using WLSMV. Model A was used

in all subsequent analyses.
P Factor correlation was greater than or equal to 1.

¢Using the ML estimator, the factor loadings of subfactors on internalizing were=0.99. Using WLSMV, model fit could not
be computed, due to the fact that all factor correlations were greater than or equal to 1.

4 None of the factor loadings on the fear and distress unique factors was statistically significant.

¢ Using the WLSMV estimator, fit indices were not computed due to negative variances of unique factors.

fUsing WLSMV, model fit indices could not be computed. Factor loading of fear subfactor on internalizing=0.92.
8 Using ML, model fit indices could not be computed due to a non-positive definite information matrix.

Similar results were obtained when both offspring
and maternal factors were limited to the same diag-
noses (i.e. those meeting the 5% frequency threshold
in both groups, with OCD, GAD and PAN excluded),
with comparable fit (X§4=55.7O, p=0.01, CFI=0.93,
RMSEA=0.028) and correlation between latent INT
factors (#=0.40), and unchanged pattern of residual
correlations.

Discussion

A large body of research persuasively links maternal
depression with negative outcomes among offspring
(Goodman & Gotlib, 1999; Goodman et al. 2011), but
most studies do not account for the co-occurrence
among internalizing disorders, leaving it unclear if
maternal depression exerts a unique influence on off-
spring psychopathology, or examine if effects are
related to its co-morbidity with other internalizing
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diagnoses. Likewise, most previous studies examine
individual offspring psychological disorders in iso-
lation as outcomes, without controlling for their shared
features. The current study applied latent variable
modeling to clarify the extent to which intergenera-
tional transmission occurs via disorder-specific versus
transdiagnostic pathways.

As a preliminary step, we tested alternative struc-
tural models of internalizing disorders, and found
that a unidimensional model (with a single latent fac-
tor representing shared variance across all internaliz-
ing disorders) provided the best fit to diagnostic
correlations in the current sample. We then showed
that transmission of internalizing disorders from
mother to offspring is largely explained by the infl-
uence of this maternal internalizing factor on the
corresponding offspring factor. In contrast, with the
exception of PTSD, mothers’ standing on diagnosis-
specific forms of pathology (including MDD) was


https://doi.org/10.1017/S003329171300055X

Intergenerational transmission of internalizing pathology 167

Table 3. Associations between diagnosis-specific components of maternal and offspring internalizing disorders

Diagnosis b S.E. B
Maternal major depression — offspring major depression -0.17 0.10 -0.14
Maternal dysthymia — offspring dysthymia 0.12 0.08 0.13
Maternal social phobia — offspring social phobia -0.21 0.12 -0.21
Maternal specific phobia — offspring specific phobia 0.12 0.09 0.12
Maternal post-traumatic stress disorder — offspring post-traumatic 0.29 0.14 0.27*

stress disorder

s.E., Standard error.
*p<0.05.

DYS 0.55/1.00

DYS 0.66/1.13

sOC 0.54/0.97

0.38/0.49
SPEC [ o.60.82
PTSD [ o646

PAN 0.50/0.90

0.73/1.00 DYS

0.59/0.82 DYS

0.44/0.60 SOC

0.30/0.41 SPEC

0.69/0.94 -
PTSD

0.77/1.06 GAD

Fig. 1. A hierarchical-spectrum model of the intergenerational transmission of internalizing psychopathology. Coefficients
are standardized/unstandardized. For clarity of presentation, the correlations between residual variances — representing
intergenerational transmission of diagnosis-specific pathology — are not depicted (see Table 3). MDD, Major depressive
disorder; DYS, dysthymia; SOC, social phobia; SPEC, specific phobia; PTSD, post-traumatic stress disorder; PAN, panic
disorder or agoraphobia; INT-M, maternal internalizing factor (all observed variables loading on this latent factor reflect

maternal diagnoses); INT-O, offspring internalizing factor (all observed variables loading on this factor reflect offspring

diagnoses); GAD, generalized anxiety disorder.

unrelated to offspring standing on these same con-
structs. This implies that, in large part, transmission
of internalizing disorders is non-specific, with de-
pression predicting risk for anxiety disorders and
vice versa (fitting with other data; McLaughlin et al.
2012). Stated differently, mothers seem to pass
down a general propensity to develop internalizing
disorders, rather than risk for one particular disorder.

These findings carry several important implications.
First, they suggest that bivariate associations between
specific maternal and offspring diagnoses largely re-
flect the effects of a more general concordance of
transdiagnostic pathology across generations, and
should thus be interpreted with this in mind. Second,
they suggest that mechanisms linking maternal
and offspring anxiety and depression may operate
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predominantly via the overarching internalizing trait.
The current study was not designed to adjudicate
between genetic and behavioral models of intergenera-
tional transmission, and it is virtually certain that both
factors contribute. That said, results may help inform
future work on genetic and psychosocial models
of transmission, as they suggest that that (1) genetic
vulnerabilities (and other biological mechanisms,
such as in utero conditions) may be more likely to pre-
dispose to standing on the broad internalizing factor,
rather than specific aspects of individual disorders
(see Corley et al. 2008; Dick et al. 2008), and (b) psycho-
social mechanisms of intergenerational transmission
may be most influenced by shared internalizing fea-
tures. Researchers point to a range of psychosocial
mediators for the intergenerational transmission
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of depression, including parenting style, attachment,
familial environment, interpersonal chronic stress,
and disruptions in social competence (Goodman &
Gotlib, 1999; Elgar et al. 2004, Hammen et al. 2004;
Burt et al. 2005), and similarly, several factors (e.g.
income and social resources) may jointly influence
both maternal and offspring depression (Elgar et al.
2004). Current findings raise the possibility that these
factors are most closely linked to common features
of internalizing disorders, rather than unique com-
ponents of depression.

In an important exception, PTSD showed evidence
of disorder-specific transmission, although findings
are tentative and require replication. Yehuda et al.
(20014) similarly found that parental PTSD specifically
predicted offspring PTSD controlling for other anxiety
disorders and depression in a sample of children of
Holocaust survivors. Shared exposure to traumatic
events (or shared contexts that promote likelihood
of trauma exposure, such as poverty or chaotic en-
vironments) may explain the unique correspondence
of diagnosis-specific aspects of PTSD between mother
and child. Offspring of parents with PTSD also show
greater exposure to traumas perpetrated by the
PTSD-affected parent, such as neglect or emotional
abuse (Yehuda et al. 2001b) and generally higher stress
levels (Brand et al. 2011). Studies also suggest that
offspring of mothers with PTSD show reduced salivary
cortisol levels starting in infancy (Yehuda et al. 2005,
2007), and this in turn may elevate risk for PTSD
in response to traumatic events (Delahanty et al. 2003;
Raison & Miller, 2003). Interpreted in conjunction
with the current results, PTSD may be one case
where intergenerational transmission does not exclu-
sively occur via transdiagnostic processes.

With the exception of PTSD, there was little evidence
for specific transmission of individual disorders. On
one hand, this could be interpreted as supporting the
‘lumper’ position that the unique components of inter-
nalizing disorders are relatively unimportant, at least
in terms of intergenerational transmission of internaliz-
ing problems. Although more research is decidedly
needed to determine whether diagnostic boundaries
are fundamentally meaningful, we caution against
blunt interpretations of the current results given
certain study limitations. First, we excluded disorders
with low frequencies in this sample, and as maternal
and offspring disorders exhibited different frequencies,
different disorders were included on mother and child
internalizing factors. This contributed to dissimilarity
between offspring and maternal latent internalizing
factors, which may have influenced intergenerational
associations (although comparable results were pro-
duced when restricting both latent variables to diag-
noses meeting the 5% threshold for both mothers and
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offspring). It is also possible that some of the excluded
diagnoses (such as GAD) would show specific trans-
mission. There may also be developmental differences
in the structure of psychopathology, producing differ-
ences in latent and residual variables between mothers
and offspring.

Further, our sample was overselected for maternal
depression, and while this allowed for sufficient rep-
resentation of clinically significant symptoms, results
may differ in unselected samples. Also, cross-
diagnostic associations (e.g. maternal depression pre-
dicting offspring SOC) were not tested in the current
study. Moreover, there has been limited research
on the construct validity of the diagnosis-specific com-
ponents of disorders in the HSM framework. Although
researchers have speculated about what the disorder-
specific components represent (e.g. anhedonia in
MDD; Watson et al. 1995), further work is needed to
evaluate whether these diagnosis-specific variances
are related to external constructs in theoretically plaus-
ible ways (Krueger & Markon, 2011; Simms ef al. 2012;
Eaton et al. 2013). In addition, diagnosis-specific effects
may be underestimated because of imperfect measure-
ment reliability of individual diagnoses.

Finally, the lack of disorder-specific effects may be
related to the age of the offspring in our sample. For
example, some evidence suggests that the majority of
the depressive effects of maternal depression manifests
by the age of 15 years (Hammen et al. 2008). First
onsets of depression between the ages of 15 and
20 years (when youth in the current study were
assessed) may reflect transient episodes with other
etiological roots; thus, examining transmission at an
earlier age may reveal a stronger specific effect for
depression't. On the other hand, while most depress-
ive effects of maternal depression emerge by mid-
adolescence, depression-specific effects (as opposed
to a general diathesis toward internalizing disorders)
could potentially emerge later, as depression tends
to have later onset than anxiety disorders (Kessler
et al. 2005). If so, older samples may demonstrate
depression-specific transmission.

Several additional limitations should also be con-
sidered. Our model included only maternal psycho-
pathology, and several studies have suggested the
importance of paternal or even grandparental effects
(e.g. Warner et al. 1999; Brennan et al. 2002; Hammen
et al. 2004; Pettit et al. 2008), although Tully et al.
(2008) demonstrated that paternal depression has neg-
ligible impact on internalizing psychopathology.
In addition, we could not evaluate transmission of
the externalizing spectrum because these diagnoses

t The notes appear after the main text.
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were not well represented among the mothers in our
sample. Using similar methods, Hicks et al. (2004)
found support for general transmission of externaliz-
ing disorders.

Finally, we used categorically defined diagnoses as
indicators of the latent internalizing spectra, which
excluded potentially important subthreshold symp-
toms. Dimensional indicators would be statistically
preferable (Fergusson et al. 2006, Markon, 2010;
Wright et al. 2013), although note that numerous
prominent studies examining the latent structure of
psychopathology have also used categorical indicators
(Krueger et al. 1998; Krueger, 1999; Krueger & Finger,
2001; Vollebergh et al. 2001; Cox et al. 2002; Slade &
Watson, 2006; Eaton et al. 2013). Our study is perhaps
best interpreted as examining how internalizing
disorders strictly as defined by the DSM-IV are trans-
mitted from mothers to offspring. As mounting evi-
dence suggests that few diagnostic constructs are
truly taxonic (Haslam et al. 2012), it is possible that
measuring the constructs using methods more in
line with their natural psychometric properties (e.g.
dimensional; Prisciandaro & Robert, 2009) would
yield greater disorder-specific effects.

Although our data were most consistent with a
single-factor model of internalizing pathology, differ-
ent structural models may be more appropriate in
other datasets. For example, our use of binary data
may have limited our ability to fit more complex
models. Future research should explore whether lower-
order internalizing factors identified in prior studies
(e.g. fear wversus distress/anxious misery; Krueger,
1999; Prenoveau et al. 2010) are transmitted specifically
from parents to offspring.

These limitations notwithstanding, the current study
supplies new evidence that transdiagnostic processes
may substantially account for intergenerational trans-
mission of internalizing problems, challenging the
assumption that maternal depression exerts a unique
effect on offspring depression. This raises an interest-
ing question: to the extent that children inherit (gene-
tically or psychosocially) vulnerability to a general
internalizing propensity rather than specific disorders,
what factors then determine which specific internaliz-
ing disorders ultimately manifest, and where do
these factors originate (if not from parental sources)?
Researchers have begun to identify specific risk factors
that predict anxiety versus depression, controlling for
shared features (e.g. Craske et al. 2012), but more
work is needed to better understand the unique etiolo-
gies of separate internalizing disorders. Ultimately, the
current study suggests that, although a considerable
volume of research has treated depression as a
special class of disorder with unique effects, it may
be better understood as a manifestation of a broader
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internalizing trait, with causes and consequences that
cut across diagnostic boundaries. As such, adopting a
transdiagnostic perspective may facilitate exploration
of key psychopathological processes.
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