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Abstract
Objective—This aim of this study was to examine the influence of grandparental (G1) and parental
(G2) major depressive disorder (MDD) and other forms of psychopathology on behavior problems
in very young offspring (G3).

Method—Oregon Adolescent Depression Project (OADP) participants who had children over a 3-
year period were invited to participate in a study of infant and child development. We attempted to
collect diagnostic history from the original OADP (G2) participants, their coparents, the parents of
the original OADP participants (G1), and the parents of the coparents. Child (G3) outcomes at 24
months of age were based on parent reports of behavior problems.

Results—Univariate correlations indicated that G1 and G2 familial loadings for MDD were
associated with higher levels of G3 internalizing and externalizing behavior problems. Multiple
regression analyses revealed a significant interaction between G1 and G2 MDD on G3 internalizing
(but not externalizing) behavior problems. A higher familial loading for MDD in either the parental
or grandparental generation was associated with elevated grandchild internalizing problems, but
higher loadings for MDD in both generations did not convey additional risk.

Conclusions—Parental MDD and grandparental MDD are both associated with elevated levels of
internalizing problems in young grandchildren, but MDD in both the G1 and G2 generations does
not confer additional risk. One important implication is that MDD in the grandparental generation
is associated with increased risk to grandchildren even in the absence of parental MDD. Future studies
should examine the mechanisms through which grandparental psychopathology influences behavior
problems in grandchildren.
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Intergenerational transmission of major depressive disorder (MDD) is well documented.1,2
Many of the studies in the literature have focused on the transmission of MDD across two
generations.3–5 However, investigators have recently expanded this work to three generations.
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Although there are a number of three-generation studies of the familial transmission of
externalizing disorders,6–8 we are aware of only two published9,10 studies of depressive
disorders that examine three generations within the same families.

Weissman and colleagues10,11 prospectively followed the offspring (parents [G2]) of patients
with MDD and individuals with no history of mood disorders (grandparents [G1]). Diagnostic
information was collected on both the G1 parent probands and G1 coparents. Subsequently,
these investigators assessed G3 (child) offspring older than the age of 5 years of the G2 parents.
Weissman et al.10 reported a significant interaction between grandparental (G1) MDD and
parental (G2) MDD on both anxiety disorders and psychopathology in general in the
grandchildren (G3). This interaction suggested that grandchildren with a family history of
MDD in both the parental and grandparental generations were at greatest risk of
psychopathology. There was also a heightened risk of psychopathology in grandchildren if
there was a history of MDD in the grandparents, but not in the parents. However, in the absence
of grandparental MDD, the risk of psychopathology in grandchildren did not differ as a function
of whether their parents had MDD. Thus, although the combination of grandparental and
parental MDD was associated with the highest rates of psychopathology in grandchildren,
grandparental MDD had a greater effect than parental MDD on psychopathology in the third
generation.

Hammen et al.9 examined the transmission of MDD in a large community sample. They
focused on the influence of MDD in maternal grandmothers (G1) and mothers (G2) on MDD
in adolescent grandchildren (G3). In bivariate analyses, the authors found that G1 MDD and
G2 MDD were both associated with MDD in grandchildren (G3). However, the effect of
maternal grandmother MDD on granddaughter MDD was mediated by maternal MDD; that
is, no direct association remained between G1 MDD and G3 MDD when G2 MDD was taken
into account.

These pioneering studies have begun to elucidate the patterns of intergenerational transmission
of internalizing disorders across three generations. These studies have two important
limitations: First, neither study assessed psychopathology in complete G1 and G2 pedigrees.
Weissman et al.10 did not have access to data on psychopathology for half of the pedigree in
the G1 generation (the parents of the G2 spouses). Hammen et al.9 did not include data on
psychopathology in fathers, maternal grandfathers, and either paternal grandparent. The
absence of data on portions of pedigrees is important because it may lead to misclassifying
some families as being free of MDD in the G1 and/or G2 generations when, in fact, MDD may
be present in members of the nonassessed part of the pedigree.

Second, previous studies have not examined the effects of nonmood disorders in parents and
grandparents on grandchildren (although an earlier, preliminary report by Warner and
colleagues11 included G1 and G2 anxiety and substance use disorders). Hence, it is unclear
whether the associations between parental and grandparental psychopathology and grandchild
outcomes are specific to MDD or whether they reflect the effects of G1 and G2
psychopathology in general.

In addition, in both the Weissman et al.10 and Hammen et al.9 studies, most of the G3
grandchildren were older children or adolescents. Connell and Goodman12 found that
associations between parental depression and child behavior problems were stronger when
children were younger. Hence, it is also important to examine the effects of parental and
grandparental psychopathology on younger children who may have greater exposure to G2 and
G3 family members.

This article presents data from the Infant Development Study (IDS) of the Oregon Adolescent
Depression Project (OADP),13 in which a subsample of the G2 probands and families in the
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larger OADP were selected for more intensive assessments. The first aim of this report is to
examine the relationships between grandparental (G1) and parental (G2) psychopathology and
internalizing and externalizing behavior problems in grandchildren (G3). The grandchildren
were assessed at 24 months of age. This is an important developmental period to investigate
given evidence that the precursors, and sometimes full syndromal cases, of internalizing
psychopathology can be observed in toddlers and preschoolers.14–16 Moreover, two generation
studies have reported differences in developmentally important behaviors between offspring
of depressed and non-depressed parents using children of similar17,18 and younger ages.19 The
second aim is examine whether the effects of G1 and G2 psychopathology is specific to MDD
or whether G1 and G2 anxiety or substance use disorders are also associated with G3 behavior
problems.

METHOD
The initial pool of participants was randomly selected from nine high schools and participated
in three assessments (T1–T3) from 1987 to 1999 as part of the OADP. Detailed descriptions of
recruitment, sampling, and participation rates at each assessment have been documented
elsewhere.13

Around the time of the T3 assessment, when original participants were approximately 24 years
of age, OADP participants who had a newborn infant, became pregnant, or whose partner
became pregnant over a 3-year recruitment period, lived in Oregon, and wished to participate
were recruited into the IDS. The participation rate for eligible families was 83%. Those who
chose to participate in the IDS were less likely to have obtained a bachelor’s degree or higher
when compared to the full sample of OADP T3 participants (17% versus 33%; χ2 [1, n = 930]
= 12.8; p < .001). Differences in IDS participation as a function of other demographic variables
at T3 were nonsignificant. Assessments were conducted when the children were 3, 6, 12, and
24 months old. At the first assessment, a total of 166 mothers, 152 fathers, and 166 infants
participated. There were roughly equal numbers of male and female G3 offspring (48% male).
The G2 mothers were mainly white (87.5%), the average age was 28.04 years (SD 2.43), and
41.0% had received at least a 2-year college degree. The G2 fathers were mainly white (88.6%),
the average age was 29.7 years (3.2), and 36.4% had received at least a 2-year college degree.
Attrition across the four assessment periods was minimal: 162 (97.6%) mothers, 147 (96.7%)
fathers, and 162 (97.6%) children participated in the fourth assessment.

Assessment of Psychopathology
Diagnostic Interviews—The Structured Clinical Interview for DSM-IV Disorders–Non-
Patient Edition20 was used to assess psychopathology in the G1 and G2 participants. Interviews
were conducted by telephone, which generally yield results comparable to those of face-to-
face interviews.21,22 Diagnostic interviewers generally had master’s degrees in a mental health
field and received extensive training, as described elsewhere.13 Based on a randomly selected
subsample (25%), interrater reliability was moderate to excellent: MDD (κ = .71), anxiety
disorders (κ = .69), alcohol abuse/dependence (κ = .86), and drug abuse/dependence (κ = .85).

To ensure that some diagnostic data were available even for relatives who were not personally
interviewed and to supplement the direct interviews, family history data on all first-degree
relatives were collected from all of the G2 probands and spouses and at least one first-degree
relative from each family. Because the sensitivity of the family history method varies as a
function of the number of informants,23 we conducted additional family history interviews
with all of the available family members regarding relatives who could not be directly
interviewed.
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Family history data were collected using a modified version of the Family Informant Schedule
and Criteria.24 Best estimate DSM-IV diagnoses25 were derived for all relatives using all
available data by the two senior diagnosticians (P.M.L. and D.N.K.). Data were collected on
162 mothers (99 probands and 63 spouses of the proband), 148 fathers (63 probands and 85
spouses of the proband), 152 mothers of probands, 152 fathers of probands, 127 mothers of
spouses of probands, and 123 fathers of spouses of probands. Direct interviews were conducted
with 67.5% of the mothers of the proband, 41.0% of the fathers of the proband, 67.5% of the
mothers of the proband’s spouse, and 27.7% of the fathers of the proband’s spouse.

G3 Behavior Problems—G2 mothers and fathers completed the Child Behavior Checklist
(CBCL) 2/326 when their G3 offspring were 24 months old. The CBCL 2/3 consists of 99 items
that are rated on a 3-point scale (not true, somewhat or sometimes true, or very true or often
true) that are used to score six narrow-band problem scales and two broadband scales,
Internalizing Problems and Externalizing Problems. CBCL T scores are based on an extensive
normative sample and substantial support exists for their reliability and validity.27 For the
present study, we examined dimensional T scores averaged across mothers and fathers on the
two broadband scales. This was done to increase reliability by aggregating data from multiple
informants. Data were available for 162 G3 children; 128 (77.8%) of the children had both
maternal and paternal reports.

Concurrent G2 Depressive Symptomatology—As parents’ mood state has been found
to influence ratings of their children,28 we controlled for the influence of concurrent depressive
symptomatology on parents’ ratings of child behavior problems. G2 probands and spouses
completed the Center for Epidemiological Studies Depression Scale (CESD)29 in the same
session as the CBCL 2/3. The CESD is a 20-item measure that has been widely used in
epidemiological studies and demonstrates high levels of internal consistency and test-retest
stability.28

Data Analysis
We computed familial loading in the grandparental (G1) and parental (G2) generations as the
percentage of participants in each generation with a lifetime history of each disorder. We did
not use age corrections because the ranges of ages of both G1 and G2 participants were fairly
narrow owing to the fact that all of the G2 probands entered the study as high school students.
To examine the associations between grandparental and parental psychopathology and
grandchildren’s behavior problems, we conducted a series of four multiple regression models
separately for grandchildren’s internalizing and externalizing behavior problems. The first
model included grandchild sex and grandparental and parental MDD, the second model added
grandparental and parental anxiety and substance use disorders, the third model added
concurrent parental depressive symptoms, and the fourth model added the interaction between
grandparental and parental MDD. Concurrent parental depressive symptoms were computed
as the average of maternal and paternal CESD scores to be consistent with the averaging of the
ratings of parents’ reports of child behavior problems.

Analyses were also conducted using multilevel regression models. In these models, maternal
and paternal reports of child behavior problems both served as level 1–dependent variables.
Maternal and paternal depressive symptomatology were both level 1 predictor variables, and
all of the G1 and G2 diagnostic variables were entered as level 2 predictors. Results of the
multilevel and traditional regression analyses were substantively identical. Hence, in the
interest of simplicity, we present the results of the traditional regression models.
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RESULTS
Descriptive statistics and intercorrelations between G3 behavior problems and G1 and G2
psychopathology are displayed in Table 1.

Grandchildren’s Internalizing Behavior Problems
In the first multiple regression model, grandparental MDD and parental MDD were each
associated with grand children’s internalizing behavior problems (Table 2). When
grandparental and parental anxiety and substance use disorders were included in the second
model, grandparental and parental MDD remained significantly associated with
grandchildren’s internalizing problems; however, no other associations between G1 and G2
psychopathology and G3 internalizing behavior were significant. G2 concurrent depressive
symptoms were included in the third model, and this was the only variable that remained
significantly associated with G3 internalizing problems. In the final model, the interaction
between grandparental MDD and parental MDD was included. In this model, G2 concurrent
depressive symptoms, the main effects of G1 MDD and G2 MDD, and the interaction between
G1 MDD and G2 MDD was significantly associated with G3 internalizing problems.

To better understand this interaction, we examined the final regression model stratified by the
percentage of parents (G2) with MDD. Thus, we estimated three separate regression models
that included all other predictors in the final model except the cross-product term for the
interaction. When G2 MDD was absent, G1 MDD was significantly associated with G3
internalizing behavior problems (B = 6.55, SE = 2.85, p < .05; pr = .23); when either one or
both of the G2 parents had MDD, G1 MDD was not significantly associated with G3
internalizing behavior problems.

For descriptive purposes, Figure 1 presents mean child internalizing problem scores as a
function of grandparental MDD and parental MDD. G1 MDD was dichotomized according to
whether 50% or more grandparents had a history of MDD and G2 MDD was coded as present
if at least one parent had a history of MDD. As the figure illustrates, when parental MDD was
absent, a greater loading of MDD in grandparents was associated with higher levels of
internalizing problems in grandchildren. However, when parental MDD was present,
grandchild internalizing problems were elevated regardless of the loading of MDD in
grandparents.

Grandchildren’s Externalizing Behavior Problems
We conducted the same series of regression models for grandchildren’s externalizing problems.
In the first model, grandchild male sex and parental MDD, but not grandparental MDD, were
associated with grandchildren’s externalizing problems. When grandparental and parental
anxiety and substance use disorders were included in the model, grandchild male sex,
grandparental MDD, parental MDD, and parental anxiety disorder were significantly
associated with greater grandchild externalizing problems. Parental concurrent depressive
symptoms were included in the third model. Grandchild male sex, grandparental MDD,
parental anxiety disorder, and parental concurrent depressive symptoms were significantly
associated with greater grandchild externalizing behavior. In addition, grandparental anxiety
disorder was associated with fewer externalizing problems. In the final model, the interaction
between grandparent MDD and parent MDD was entered in the regression. Because this
interaction was nonsignificant, we do not interpret the results of this model.

Finally, we examined models that incorporated intergenerational homotypic interactions
between anxiety and substance use disorders (grandparent anxiety × parent anxiety and
grandparent substance abuse × parent substance abuse). Neither of these interactions was
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significantly associated with grandchildren’s internalizing or externalizing problems. All of
the analyses were repeated controlling for the percentage of G1 who received direct interviews.
The results of these analyses were identical to the results presented.

DISCUSSION
We examined the associations of psychopathology in the grandparental (G1) and parental (G2)
generations with behavior problems in the grandchild (G3) generation. Our findings are
difficult to compare to previous three-generation studies of MDD9–11 because the age of the
grandchild generation was much younger and the children had not yet entered the period of
risk of depressive and anxiety disorders. In addition, unlike previous studies, we had access to
information on psychopathology for the entire G1 and G2 pedigrees. Finally, in addition to
examining the relationships between parental and grandparental depressive disorders and
internalizing problems in grandchildren, we also included grandparental and parental anxiety
and substance use disorders and children’s externalizing problems in order to explore the
specificity of the associations.

We found a significant interaction between grandparental MDD and parental MDD on young
children’s internalizing symptoms after adjusting for grandchild sex, grandparental and
parental anxiety and substance use disorders, and parents’ concurrent depressive
symptomatology. This interaction indicated that a higher familial loading for MDD in either
the G1 or G2 generations was associated with elevated grandchild internalizing problems, but
that higher loadings for MDD in both generations did not convey additional risk. These findings
are noteworthy given the young age of the grandchildren (24 months) and indicate that both
parental and grandparental MDD are significantly associated with child adjustment at an early
age.

Using an older sample, Weissman et al.10 also reported an interaction between G1 MDD and
G2 MDD on G3 psychopathology. However, the nature of the interactions in the two studies
differed. Weissman et al. found that when parental MDD was present but grandparental MDD
was absent, the rates of anxiety disorders and any psychopathology in grandchildren did not
differ from the rates in grandchildren with no history of MDD in parents and grandparents.
However, rates of psychopathology in grandchildren were elevated when grandparental MDD
was present, regardless of the presence or absence of parental MDD. Several methodological
differences could account for the divergent findings. First, as noted above, the ages of the
grandchildren differed substantially across studies. Second, Weissman et al.10 assessed
psychiatric diagnoses in the grandchildren using semistructured interviews, whereas we used
parent reports on a symptom checklist. Third, they used a clinical sample, whereas we used a
community sample. Finally, Weissman et al.10 had access to diagnostic information on only
half of the grandparental generation, whereas we conducted diagnostic assessments on the
entire parental and grandparental generations.

It is important to note that despite these substantial methodological differences, both studies
found that MDD in the grandparental generation is associated with elevated internalizing
symptoms in grandchildren, even in the absence of parental MDD. This is intriguing and could
be due to a number of mechanisms. For example, it could reflect incomplete penetrance in the
G2 generation, with unaffected parents transmitting susceptibility genes from grandparents to
grandchildren. Alternatively, grandparental (G1) MDD could influence the development of
characteristics in the parental (G2) generation, such as maladaptive parenting, familial
dysfunction, and a tendency to generate stressful family environments30,31 that, in turn,
increase risk of internalizing problems in the next (G3) generation. Such processes could be
important targets for intervention to disrupt the intergenerational transmission of
psychopathology. Indeed, studying the transmission of psychopathology from G1 to G3 in the
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absence of G2 psychopathology is potentially one of the more important contributions of three-
generation studies and may provide a unique window for elucidating risk mechanisms.
Regardless of the mechanism, however, the results of Weissman et al. 10 and our study strongly
suggest that MDD can have effects that persist for multiple generations and that clinicians and
researchers obtain extended family pedigrees to evaluate risk in children. It is especially
important not to assume that just because neither parent has a history of MDD, the child has a
negative family history, as grandparental depression appears to be associated with increased
risk even in the absence of parental depression.

In addition, it is common to investigate offspring of depressed parents (especially mothers)
because they are considered a high-risk group. The results here suggest that at least among
very young children, offspring of depressed grandparents may be included in such high-risk
research designs, regardless of parental history.

In the present study, the pattern of findings differed for internalizing and externalizing problems
in grandchildren. This is noteworthy given the high correlation between the internalizing and
externalizing scales (r = 0.73). Although there were some associations between grandparental
MDD and parental MDD and externalizing behavior in grandchildren, these effects varied
depending on which covariates were included in the models. In the final model (model 3 in
Table 3), grandchild male sex, grandparental MDD, parental anxiety disorder, and parental
concurrent depressive symptoms were positively associated, but grandparental anxiety disorder
was negatively associated, with grandchildren’s externalizing behavior problems. Consistent
with Weissman et al., 10 grandparental MDD appears to predict G3 behavior problems in
general. The associations for grandchild male sex and parents’ concurrent depressive
symptoms are consistent with the literature.32,33 However, finding associations for
grandparental and parental anxiety disorders that were in opposite directions was surprising.
These effects may reflect different pathways to externalizing problems. Parents with anxiety
disorders exhibit more inconsistent and maladaptive parenting behavior than nonanxious
parents, 34,35 which may account for the positive association between parental anxiety disorder
and offspring externalizing problems. However, there is also evidence that anxiety disorders
and anxiety-relevant temperament traits such as behavioral inhibition may have a protective
effect on the development of disruptive behavior disorders. 36 Thus, it is possible that the
negative association between grandparental anxiety disorders and externalizing behavior in
grandchildren reflects the transmission of anxiety-related traits that modulate externalizing
tendencies. However, this explanation must be tempered by the fact that we did not observe a
significant bivariate association between G1 anxiety disorder and G3 externalizing problems.

Based on the association between G2 anxiety disorders and G3 externalizing behavior
problems, it may be important to assess for parental anxiety disorders when intervening with
children with externalizing problems. Behaviors related to anxiety (e.g., unassertiveness) may
influence parenting practices that maintain child externalizing problems.

The lack of associations between parental and grandparental substance use disorders and
externalizing problems in grandchildren was also surprising in light of the large literature
documenting the familial transmission of externalizing behavior.8,37 It is possible that by
restricting the study to substance use disorders and not including other forms of externalizing
psychopathology, such as antisocial personality disorder, we limited our ability to detect these
associations. Alternatively, our sample of grandchildren was only 2 years old. The effects of
parental and grandparental substance use disorders on externalizing problems in grandchildren
may be more difficult to detect in early childhood.

The present study has several significant strengths, including focusing on an earlier
developmental period than has been examined in previous three-generation studies of
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depression, the availability of diagnostic information on the full G1 and G2 pedigree, and
examining the effects of parental and grandparental anxiety and substance use disorders to
determine the specificity of the associations with behavior problems in grandchildren.
However, our findings should be considered in light of several limitations. First, we were
unable to obtain diagnostic information on all G1 and G2 participants. Second, the diagnostic
assessments were retrospective, so it is possible that some episodes of psychopathology were
not recalled or reported. Third, to maximize power and make our findings as comparable as
possible to those of previous studies, we aggregated diagnoses within the grandparental and
parental generations. Thus, we could not examine the effects of maternal versus paternal
psychopathology or the effects of maternal versus paternal grandmothers and grandfathers.
Fourth, we did not examine whether the association between grandparental MDD and offspring
behavior problems was mediated by parental MDD. That is, when using having grandparental
and parental MDD predicting offspring behavior problems, the association between
grandparental MDD and offspring behavior problems should be near zero. Instead, however,
the data demonstrated that grandparental and parental MDD both simultaneously influenced
grandchild internalizing problems, which argues against mediation. Fifth, the level of behavior
problems in the grandchildren was generally in the nonclinical range (Table 1). Thus, it is
unclear whether these results can be generalized to clinically significant psychopathology,
although it is worth noting that even nonclinical levels of internalizing and externalizing
symptomatology have been related to clinically significant outcomes later in life.38 Follow-up
will be necessary to determine whether parental and grandparental psychopathology will
predict the development of depressive and anxiety disorders in the grandchildren. Sixth,
children’s behavior problems were assessed via parent report. Thus, it is possible that our
results are influenced by reporting biases. Because one of the best documented sources of
reporting bias is current mood state,28 we included parents’ concurrent depressive symptoms
in the models. However, future studies should examine the relationship between parental and
grandparental psychopathology and behavior problems in grandchildren using other
informants and other methods, such as semistructured diagnostic interviews and home and
laboratory observations. Last, this design cannot distinguish between genetic and
environmental effects. More genetically informative designs are needed to provide information
regarding the mechanism of transmission of behavior problems across three generations.
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Fig. 1.
Means of grandchildren (G3) internalizing behavior as a function of G1 (grandparental) and
G2 (parental) MDD. Presence of G1 MDD indicates that 50% or more G1 family members
had MDD. Different letters indicate significant differences at p < .05. MDD = major depressive
disorder.
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TABLE 1
Descriptive Statistics for and Correlations Between Predictors and CBCL Scores

Internalizing Externalizing Mean (SD) or 5

G3

 Internalizing 41.70 (7.07)

 Externalizing 0.73*** 45.24 (6.91)

 Male sex 0.08 0.22** 48.8%

G2

 MDD 0.26** 0.22** 0.26 (0.34)

 Anxiety 0.11 0.21** 0.16 (0.28)

 SUD 0.09 0.01 0.40 (0.39)

G1

 MDD 0.22** 0.18* 0.30 (0.29)

 Anxiety 0.14 −0.09 0.13 (0.20)

 SUD 0.04 −0.09 0.32 (0.27)

Note: CBCL = Child Behavior Checklist; G3 = grandchildren; G2 = parental generation; G1 = grandparental generation; Internalizing = CBCL Internalizing
Behavior Problem T score; Externalizing = CBCL Externalizing Behavior Problem T score; MDD = familial loading for major depressive disorder; anxiety
= familial loading for anxiety disorder; SUD = familial loading for substance use disorder. Means for G2 and G1 psychopathology refer to the mean
proportion of individuals, within G1 and G2, respectively, with the disorder.

*
p < .05;

**
p < .01;

***
p < .001.
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TABLE 2
Multiple Regression of G1 and G2 Psychopathology on G3 Internalizing Problems

B (SE)

Model 1 Model 2 Model 3 Model 4

G3 male 1.87 (1.12) 1.89 (1.13) 1.70 (1.07) 1.38 (1.07)

G1 MDD 4.50 (1.93)* 4.79 (2.08)* 3.07 (2.02) 6.29 (2.46)*

G2 MDD 5.09 (1.69)** 4.44 (1.77)* 3.19 (1.70) 7.71 (2.63)**

G1 anxiety 2.43 (3.18) 2.29 (3.02) 3.00 (2.99)

G2 anxiety 1.84 (2.03) −0.63 (2.01) −1.03 (1.99)

G1 SUD −2.57 (2.39) −1.20 (2.29) −1.36 (2.27)

G2 SUD 1.39 (1.48) 1.23 (1.41) 1.07 (1.39)

G2 concurrent depression 0.37 (0.09)*** 0.36 (0.09)***

G1 MDD × G2 MDD −13.25 (5.93)*

F3,148 = 6.18, p < .
001

ΔF4,144 = .73, p =
058

ΔF1,143 = 16.87, p < .
001

ΔF1,142 = 4.99, p < .05

Note: G1 = grandparental generation; G2 = parental generation; G3 = grandchildren; MDD = major depressive disorder; Anxiety = anxiety disorder; SUD
= substance use disorder.

*
p < .05;

**
p < .01;

***
p < .001.
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TABLE 3
Multiple Regression of G1 and G2 Psychopathology on G3 Externalizing Problems

B (SE)

Model 1 Model 2 Model 3 Model 4

G3 male 3.71 (1.07)** 3.61 (1.04)** 3.50 (1.02)** 3.52 (1.04)**

G1 MDD 3.49 (1.85) 5.72 (1.92)** 4.76 (1.93)* 4.55 (2.39)

G2 MDD 4.31 (1.62)** 3.81 (1.63)* 3.12 (1.63) 2.82 (2.56)

G1 anxiety −5.73 (2.93) −5.81 (2.89)* −5.85 (2.91)*

G2 anxiety 5.32 (1.87)** 3.95 (1.92)* 3.98 (1.94)*

G1 SUD −3.49 (2.21) −2.73 (2.19) −2.72 (2.20)

G2 SUD −0.17 (1.36) −0.26 (1.34) −0.25 (1.35)

G2 concurrent depression 0.21 (0.09)* 0.21 (0.09)*

G1 MDD × G2 MDD 0.88 (5.76)

F3,148= 7.34, p <.
01

ΔF4,144 = 3.89, p <.
01

ΔF1,143 = 5.69, p <.
05

ΔF1,142 = 0.02, p =.
88

Note: G1 = grandparental generation; G2 = parental generation; G3 = grandchildren; MDD = major depressive disorder; anxiety = anxiety disorder; SUD
= substance use disorder.

*
p <.05;

**
p <.01.
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