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This article uses a genetically informed design to evaluate whether (1) the well-documented
association between marital support and depressive symptoms is accounted for by genetic
and/or shared environmental selection, (2) gender differences are found after controlling for
selection effects, and (3) parenthood moderates any nonshared environmental relation be-
tween depressive symptoms and marital support. We used a sample of 1,566 pairs of
same-sexed, married twins from the Australian Twin Registry to evaluate our hypotheses that
(1) the predicted effect of marital support on depressive symptoms is not fully an artifact of
selection, (2) the etiological sources accounting for this effect differ between husbands and
wives, and (3) parenthood status moderates the effect of marital support on depressive
symptoms adjusting for selection effects. The results support the first hypotheses. However,
after controlling for selection, the effect of marital support on depressive symptoms was not
significantly different for husbands and wives. Parenthood moderated the effect of marital
support, such that after controlling for selection, marital support is more strongly associated
with depressive symptoms for full-time parents than nonfull-time parents.
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Marital researchers reliably find that spouses who report
unhappy marriages also report more depressive symptoms
(Rehman, Gollan, & Mortimer, 2008; Whisman, 2001). A
recent meta-analysis found a mean cross-sectional correla-
tion of .37 and a mean longitudinal correlation of .25
(Proulx, Helms, & Buehler, 2007). The association holds
across several aspects of the marital relationship, including
marital conflict, marital happiness, and marital satisfaction
(Beach, Sandeen, & O’Leary, 1990; Whisman & Bruce,
1999).

Most investigators interpret the correlation as meaning
either that poor marital quality causes depressive symptoms
or vice versa. In this article, we focus primarily on the
former causal interpretation, while acknowledging the plau-

sibility of the latter (Whisman & Uebelacker, 2009). Several
mechanisms have been offered to explain the effect of
marital quality on depressive symptoms, including the mar-
ital discord model of depression (Beach et al., 1990) and
support processes that underlie the link between marital
stress and depressive symptoms (Davila, Bradbury, Cohan,
& Tochluk, 1997). However, we first address an additional
explanation. The association between marital quality and
depressive symptoms may be an artifact of nonrandom
selection.

Selection effects can be genetic or environmental or both.
Genetic selection can occur when people’s environmental
experience is correlated with their genetic characteristics,
which it might be theoretically (Scarr & McCartney, 1983)
and often is empirically (D’Onofrio et al., 2005; Harden et
al., 2007; Hill, Emery, Harden, Mendle, & Turkheimer,
2008). It is theoretically possible and empirically plausible
that the observed association between depressive symptoms
and unhappy marriage is inflated because of a gene–
environment correlation. For example, people who are ge-
netically prone to depression might “select” less desirable or
responsive partners. This possibility is a reasonable concern
in the present context, because marital quality (Kendler &
Baker, 2007), major depression (Sullivan, Neale, & Kend-
ler, 2000), and depressive symptomatology (McGue &
Christensen, 2003) show significant heritability.

Two kinds of genetic selection effects may contribute to
the observed association between marital quality and de-
pressive symptoms. An active gene–environment correla-

This article was published Online First May 9, 2011.
Christopher R. Beam, Erin E. Horn, Stacy Karagis Hunt, Robert

E. Emery, and Eric Turkheimer, Department of Psychology, Uni-
versity of Virginia; Nick Martin, Queensland Institute of Medical
Research, Queensland, Australia.

This project was supported in part by grants from the National
Institute of Child Health and Human Development to Robert Emery
(1R01HD056354-01) and Eric Turkheimer (5R01HD053550-02).
We would like to thank Cristina Reitz-Krueger for contributing help-
ful comments on earlier drafts of this paper.

Correspondence concerning this article should be addressed to
Christopher R. Beam, Department of Psychology, University of
Virginia, P.O. Box 400400, Charlottesville, VA 22904. E-mail:
crb8v@virginia.edu

Journal of Family Psychology © 2011 American Psychological Association
2011, Vol. 25, No. 3, 336–344 0893-3200/11/$12.00 DOI: 10.1037/a0023758

336



tion occurs when people seek out environments that match
their genetic characteristics. For example, these character-
istics may both increase the risk for depression and risk for
seeking relatively unresponsive mates, leading to poor re-
lationship quality. Alternatively, depressed partners may
evoke negative responses from their spouses, thereby low-
ering marital quality. This type of genetic selection is
known as an evocative gene–environment correlation.

Of course, environmental selection also may create the
correlation between marital quality and depressive symp-
toms. For example, growing up and living in a poor and/or
chaotic neighborhood may increase the risk of both depres-
sive symptoms and an unhappy marriage, thus making their
association an epiphenomenon of individuals’ milieu.

Twin studies are a uniquely powerful method of testing
and controlling for such selection effects, and as such, serve
as a quasi-experimental method for determining causation.
Twin studies have three essential advantages over other
methods of controlling for selection. First, twin studies
control for genetic selection. For example, identical (mo-
nozygotic, MZ) twins share 100% of their genes; thus any
observed differences in depressive symptoms between MZs
discordant for a targeted life experience (e.g., marital satis-
faction) cannot be because of genetic selection. Second,
twin studies control for selection because of the shared
environment. Twins are reared together in the same families
at the same time; thus, for example, any observed differ-
ences in depressive symptoms between MZ twins discor-
dant for marital happiness cannot be because of poverty,
neighborhood, ethnicity, parents’ marital status, child rear-
ing, and so on. Third, twin studies control for genetic and
shared environmental selection whether they have been, or
indeed, can be, measured. That is, twin studies control for
measured and unmeasured shared environmental (e.g.,
shared childhood experience) and genetic selection (the
entire genome).

An example may help to illustrate these advantages. If in
an MZ pair, Twin 1 is more happily married than Twin 2
and Twin 1 also has fewer depressive symptoms, this asso-
ciation cannot be explained by genetic or shared environ-
mental third variables. The twins are genetically identical,
and they also share a rich shared environmental history
(e.g., the same family, the same parents-with the same
marital status/quality-the same family values, the same
schools, neighborhoods, ethnicity, and so on). Of course,
despite the strengths of the twin method nonshared experi-
ences other than the twins’ marriage may account for ob-
served correlations, such as method effects (Schmitt, 1994)
and assortative mating (Vandenberg, 1972). Thus, we use
the term “quasi-causal” to describe the predicted effect of
marital quality on depressive symptoms after controlling for
selection effects.

A small handful of behavior genetic studies have partially
addressed the possibility that nonrandom selection accounts
for the association between marital quality and depressive
symptoms. Finding support for genetic selection, Spotts et
al. (2004) argued that people who were genetically predis-
posed to depression were more likely to both seek out less
desirable partners and to evoke marital difficulties. In a

second study, Spotts et al. (2005) found similar genetic
results linking marital relationships to positive mental
health. In each study, they also found that nonshared envi-
ronmental factors contributed to the association between
marital quality and depression. Again, the implication of
nonshared environmental effects is important because dif-
ferences in the siblings’ experience—like being married to
different spouses and having more and less happy
marriages—account for differences in siblings’ reported
depressive symptoms. However, Spotts et al. did not spe-
cifically analyze or interpret this nonshared variance, nor
did they compare men and women.

South and Krueger (2008) studied the moderating role of
marital quality on the genetic and environmental contribu-
tions to internalizing spectrum disorders. Although they
found that essentially no unique nonshared environmental
factor accounted for the observed covariation between mar-
ital quality and internalizing disorders, they demonstrated
that genetic and environmental effects on internalizing dis-
orders vary as a function of level of marital satisfaction. In
keeping with our quasi-causal approach, the causal under-
standing of the link between marital quality and depressive
symptoms remains an open question.

Overall, these three studies support the conclusion that
part of the association between marital quality and depres-
sive symptoms is genetically mediated. Questions remain as
to whether nonshared environmental differences (i.e.,
within-family differences) in twins’ marital quality contrib-
ute to differences in their depressive symptom reports. One
goal of the present study was to test this possibility.

Gender Differences

Important and controversial gender differences have been
observed in the link between marriage and mental health
(Bernard, 1972; Waite & Gallagher, 2000). For men, marital
status is thought to be associated with less risky behavior
and better mental health whereas marital quality appears to
be more reliably connected to women’s depressive symp-
toms (Fincham, Beach, Harold, & Osborne, 1997; Dehle &
Weiss, 1998; Davila et al., 1997). Assuming that the link is
not an epiphenomenon of genetic or environmental risk
factors, it is important to examine gender differences in this
relationship. In fact, a twin study rules out the critical and
as-of-yet untested possibility that selection effects differ by
gender, thus contributing to observed differences in corre-
lations for women and men. To date, only women have been
included in behavior genetic studies of this topic.

Parenthood as a Moderator

The context in which marital quality and depressive
symptoms co-occur also is important to consider. There are
many possible contextual moderators of the correlation, but
few have been studied (Davila, Karney, Hall, & Bradbury,
2003; Karney, 2001). Parenthood is a particularly important
potential moderator. Marriages inevitably change when a
couple has children (Cowan & Cowan, 2000) and marital
quality declines, on average, during the transition to parent-
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hood (Kurdek, 1999). Moreover, depressive symptoms in-
crease during the transition to parenthood, at least under
certain circumstances (Evenson & Simon, 2005). For these
reasons, we test the possibility that parenthood moderates
the correlation between marital quality and depressive
symptoms, perhaps in a way that differs by gender. Because
of traditional gender roles and potential spillover effects of
marital conflict into parenting and vice versa (Katz & Gott-
man, 1996), mothers may be more affected by marital
support processes and family dynamics, making them par-
ticularly sensitive to marital quality (Carr & Springer,
2010).

Present Study

In the present study, we used a sample of Australian twins
to test three specific hypotheses. First, we hypothesized that,
after statistically adjusting for genetic and shared environ-
mental selection using the twin design, marital quality still
would predict depressive symptoms, a quasi-causal effect.
Second, we hypothesized that although selection mecha-
nisms would account for part of the observed association
between marital quality and depressive symptoms in men
and women, and the quasi-causal effect would be stronger
for women. Finally, we added parenthood as a covariate to
test the 3-way interaction among marital support, parent-
hood, and gender. Specifically, we hypothesized that the
quasi-causal effect of an unhappy marriage on depressive
symptoms would be stronger for mothers than both non-
mothers and fathers.

Method

Sample

The twins in this study come from the second wave of the
Australian Twin Registry (ATR), a sample representative of
the adult Australian population born between 1893 and
1965 (Heath & Martin, 1994). Twins volunteered to partic-
ipate in three waves of data collection. The initial wave,
known as the Canberra study, was conducted from 1980–
1981 (N � 8,183 individual twins, 69% response rate;
Jardine & Martin, 1984). Participating twins in the Canberra
study were contacted again in 1988–1989 to participate in
the Alcohol Cohort Follow-up study, which focused on
alcohol use and related risk factors and outcomes (N �
6,327 individual twins, 83% response rate; Heath & Martin,
1994). The present analyses used twins’ depressive symp-
toms, marital support, and parental status scores collected in
this wave.

To be included in the present study, twins must have been
married or in a marital-type relationship (i.e., married (N �
2,853), cohabiting (N � 170), or separated but still married
(N � 109); N � 3,132 individuals or 1,595 pairs, 50.42% of
the total sample) at the time of data collection. Despite
differences that may exist between these marital status
designations, we selected this standard under the assump-
tion that parents in these marital situations would be in-
volved in a daily routine with their children. However, an

additional 29 pairs of twins reported neither marital support
ratings nor depressive symptom ratings, thereby reducing
the sample to 1,566 pairs of twins, MZ � 1,007 (men �
311, women � 695) and DZ � 560 (men � 165, women �
395). Zygosity was determined by two items that provide
95% concordance with blood-typing (Heath, Eaves, & Mar-
tin, 1998). Because of the racial homogeneity in Australia,
race status was not collected. The vast majority of the
sample is White. The mean age of the sample was 41.52
(SD � 11.50) years. The mean age for the male twins
(41.76, SD � 12.06) was approximately equal to the mean
female age (41.41, SD � 11.26).

Self-Reported Depressive Symptoms

Eight self-rated items derived from the well-validated
Delusions-Symptoms-States Inventory (Bedford & Foulds,
1977) were collected on the twins’ current depressive symp-
toms. Sample items include: “Recently I have been so
miserable that I have had difficulty with my sleep” and
“Recently I have been depressed without knowing why.”
Twins rated each item using the 4-point Likert scale (1 �
Not at all, 2 � A little, 3 � A lot, 4 � Unbearably). Of the
1,566 twin pairs, 1,441 had reports of depressive symptoms,
124 had reports for only one twin, and 1 pair had reports for
neither twin. We created mean scores of the eight items for
each twin, such that higher scores indicate higher levels of
self-reported depressive symptoms. The reliability of the
depression items using McDonald’s omega (�) coefficient
methodology (McDonald, 1999) is .85.1

Self-Reported Marital Support

We operationalized marital quality with 3 items charac-
terizing supportive marital interactions often used in epi-
demiological research to assess relationship functioning
(Schuster, Kessler, & Aseltine, 1990). These items were
self-rated using a 4-point Likert scale (1 � Not at all, 2 �
A little, 3 � Quite a bit, 4 � A great deal): “How much
[does your spouse] listen to you if you need to talk about
your worries or problems?”, “How much [does your spouse]
understand the way you feel and think about things?”, and
“How much would [your spouse] go out of [his or her] way
to help you if you really needed it?” Of the 1,566 twin pairs,
1,429 had reports of marital support, 134 had reports for
only one twin, and 3 pairs had reports for neither twin. Like
our depressive symptom variable, we used mean scores,
such that higher scores indicate higher marital support.
McDonald’s omega (�) for the marital quality items was
also .85.

1 McDonald’s omega (�) uses a factor analytic approach to
partition the common variance among the items from the unique
variance (McDonald, 1999). It is the ratio of the common variance
to the total variance (common and unique) and may be interpreted
as the square of the correlation between the total test score and the
common factor.
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Parenthood Status

Parenthood status is a binary variable, in which full-time
parents were coded 1 and nonfull-time parents were coded
�1. Because parenting is most strongly associated with
depression in persons actively raising children (Evenson &
Simon, 2005), we restricted the status of “parenthood” to
participants with children under the age of 18 under the
assumption that parents with children who are minors were
still engaged in the great majority of parenting practices. All
parents with children greater than 18 years of age were
considered “nonfull-time” and were coded the same as
nonparents (�1). Thus, for our purposes, parenthood status
is operationalized as a measure of “full-time” parenting. On
average, nonfull-time parents were older, married for lon-
ger, and reported slightly higher education and yearly in-
comes than full-time parents.

Analyses

Our analyses are of two types: descriptive statistics and
multivariate twin analyses. The descriptive statistics are
easily interpretable means and correlations that illustrate
genetic, shared environmental, or nonshared environmental
effects. In addition, we rigorously test our hypotheses using
multivariate models by fitting a series of structural equation
models to our data. Earlier, we outlined the general logic of
using twin studies for drawing quasi-causal conclusions.
Figure 1 depicts the biometric model we used to statistically
evaluate quasi-causal effects, gender differences, and mod-
eration of the quasi-causal effect of marital support on
depressive symptoms. First, we decomposed twins’ marital
support into three sources of variance: genetic (A), shared
environmental (C), and nonshared environmental (E).2

However, the classical univariate ACE variance decom-
position of depressive symptoms is not our primary focus.
The heart of our analyses lies in a second step, the regres-
sion of depression on the phenotype and biometric compo-
nents of marital quality. The regression pathways bAMAR and
bCMAR reflect the genetic and shared environmental effects,
respectively, of marital support on depressive symptoms.
Holding constant these selection effects, the phenotypic
regression coefficient (bMAR) is the critical test by which we
can evaluate our hypothesis that marital support has a quasi-
causal effect on depressive symptoms. To the extent that the
phenotypic effect is significant holding constant the genetic
and shared environmental effects on depressive symptoms,
we may conclude a quasi-causal effect. PAR refers to the
parenthood variable and INT refers to its interaction with
marital support. Finally, the residual variances for depres-
sive symptoms were allowed to covary across zygosity and
gender.

Using this approach, we tested a series of models to
evaluate evidence for nonrandom selection, gender differ-
ences, and interactions (described below). Models were
compared using three measures – Root Mean Squared Error
of Approximation (RMSEA), Bayesian Information Crite-
rion (BIC), and �2 difference tests. RMSEA values below
.05 are interpreted as good model fit and values below .08

are considered acceptable (Browne & Cudeck, 1993).
Lower BIC values indicate better model fit. With respect to
missing data, only cases with complete data were used for
our correlation analysis (R 2.11; R Development Core
Team, 2010). We conducted all multivariate analyses in
Mplus 5.2 and used Full Information Maximum Likelihood
(FIML) to handle missing data (Muthén & Muthén, 2008).

Results

Descriptive Results

Table 1 presents the within and across twin correlations
among marital support and depressive symptoms, by gender
and zygosity. The cross-trait correlation between marital
support and depressive symptoms is about equal for men
and women (men � �.29; women � �.30), providing
evidence of an inverse phenotypic (i.e., observed) associa-
tion of approximately equal strength for men and women. A
comparison of the cross-twin correlations for MZ and DZ
twins provide initial insight into the etiological composition
of marital support. Stronger MZ concordance than DZ con-
cordance suggests evidence of underlying genetic sources
whereas equal MZ/DZ concordance rates provide evidence
of shared environmental sources. DZ males demonstrated
slightly stronger concordance (.21) than MZ males (.20),
suggesting neither underlying genetic nor shared environ-
mental effects among men, contrary to our second hypoth-
esis. However, MZ females were more concordant for mar-
ital support (.27) than DZ females (.22), suggesting a partial
underlying genetic etiology.

Over half of the participants report parenting children
under the age of 18 (men � 56.51%; women � 55.41%).
Under conditions of different parenthood status the cross-
trait correlation between marital support and depressive
symptoms is stronger for full-time parents (men � �.35,
women � �.32) than nonfull-time parents (men � �.22,
women � �.29), supporting our prediction that parenthood
strengthens the observed correlation.

Multivariate Analyses

As a starting point, we regressed twins’ depressive symp-
tom reports on their marital support reports to provide an
initial idea of the effect difference between men and
women. All parameter estimates were constrained to be the
same for twin pairs under the assumption that twin siblings
are interchangeable dyads (Olsen & Kenny, 2006). As ex-

2 There are two approaches to decomposing twin covariance of
a given phenotype into between-family (A and C) and within-
family (E) variance components. Very often they are represented
by their own latent variable (A, C, and E; see Loehlin, 1996). An
equivalent approach is to estimate individual latent factors for A
and C components and set the twins’ residual variance of their
phenotype to be equal. The residual variance replaces the latent E
factor, allowing for a more intuitive understanding of the quasi-
causal association between two observed variables while holding
constant unobserved selection effects.
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pected, marital support negatively predicted depressive
symptoms for men (b � �0.14, 95% confidence interval
[CI] � �0.18 to �0.11) and women (b � �0.17, 95% CI �
�0.19 to �0.15).

We compared a series of structural equation models to
evaluate the gender equivalence of nonrandom selection
mechanisms and quasi-causal effects of marital support on
depressive symptoms. The left column of Table 2 presents
the full gender difference model. Our initial model (Model
1) tested for gender differences between genetic and shared
environmental selection effects and the quasi-causal effect
of marital support on depressive symptoms. We observed
that additive genetic effects and shared environmental ef-
fects did not significantly account for any of the variance in
marital support in men or women. However, the residual

(nonshared environmental) variance significantly accounted
for the remainder of the variance in both men [0.245 �
(0.022 � 0.044 � 0.245) � .7878 � 100 � 78.78%] and
women [0.356 � (0.092 � 0.052 � 0.356) � .7120 �
100 � 71.20%].

The nonsignificant genetic effect in women was surpris-
ing given our correlational findings. This led us to believe
that including the shared environment suppressed the ge-
netic effect (Cohen, Cohen, West, & Aiken, 2003). Indeed,
past research demonstrates that shared environmental ef-
fects often do not play an etiological role in marital quality
(Spotts et al., 2004). Therefore, they were excluded in
Model 2, showing no loss of fit when compared with Model
1 (�2 � 92.84, ��2 � 3.49, �df � 4, p � .48). Therefore,
we were comfortable proceeding without including shared
environmental effects. Model 2 demonstrated findings con-
sistent with our correlational results. The genetic variance
component for marital support was significant in women
(AMARF � 0.15, 95% CI � 0.11 to 0.19; R2 � .15) but not
men. Moreover, the genetic effect of marital quality on
depressive symptoms also was significant for women (bAM-

ARF � �0.16, 95% CI � �0.29 to �0.04) but not men.
Lastly, we observed a significant quasi-causal effect of
marital quality on depressive symptoms in women
(bMARF � �0.12; 95% CI � �0.16 to �0.08) and men
(bMARM � �0.14; 95% CI � �0.19 to �0.08).

Next, we compared Model 2 to more restricted models to
evaluate gender equivalence of the quasi-causal effect of
marital support and equivalent genetic confounds. Model 3

Figure 1. Full Multivariate Biometric Regression Model. A � additive genetic effect; C � shared
environmental effect; E � nonshared environmental (residual) effect; MAR � Marital Support
Report; DEP � Depressive Symptom Report; PAR � parenthood status; INT � Interaction between
marital support and parenthood; cov � covariance; b � unstandardized regression coefficient.
Subscripts 1 and 2 denote Twin 1 and Twin 2.

Table 1
Cross-Twin and Cross-Variable Correlations, Means, and
SDs Between Marital Support and Depressive Symptoms
for Male and Female MZ (Bolded) and DZ Twins

Male Female

Marital
support

Depressive
symptoms

Marital
support

Depressive
symptoms

Marital support .20/.21 �.30 .27/.22 �.26
Depressive

symptoms �.25 .17/.20 �.36 .22/.12
Means 3.61 1.14 3.36 1.25
SD 0.56 0.28 0.71 0.39
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evaluated gender equivalence of the quasi-causal effect of
marital support by constraining the regression estimates to
be the same across gender. Again, we observed no signifi-
cant reduction in model fit compared with Model 2 (�2 �
93.00, ��2 � 0.15, �df � 1, p � .70), indicating that the
effect of marital support on depressive symptoms is not
significantly different for men and women (bMARF �
bMARM � �0.13; 95% CI � �0.16, �0.09). Lastly, Model
4 tested the gender equivalence of the genetic effect of
marital support on depressive symptoms. The chi-square
difference test showed a significant reduction in model fit
(�2 � 106.77, ��2 � 13.77, �df � 2, p 	 .01), suggesting
preference for Model 3 and evidence of genetic effects in
women but not men.

Biometric Moderated Analysis

Using the same logic as above, we regressed twins’
depressive symptom reports on marital support, parenthood
status, and the interaction term between them. We did not
find a significant 3-way interaction between marital support,
parenthood, and gender (bmales � �0.02, 95% CI � �0.06
– 0.01; bfemales � �0.02, 95% CI � �0.04 – 0.01). How-
ever, the 2-way interaction between marital support and
parenthood was significant (b � �0.02, 95% CI � �0.04 –
�0.001).3

On the basis of this finding, we included parenthood and
the interaction term between it and marital support into the

biometric model described above. However, our third re-
search question was modified; gender difference tests for
the moderating role of parenthood status on the quasi-causal
effect of marital support on depressive symptoms—holding
constant genetic effects—were omitted. The 2-way interac-
tion was significant (bINTF � bINTM � �0.02; 95% CI �
�0.03, �0.004), as well as the simple slope for full-time
parents (b � �0.15, SE � 0.02, p 	 .01) and nonfull-time
parents (b � �0.11, SE � 0.02, p 	 .01). The simple slopes
may be interpreted such that increases in marital support
lead to greater predicted decreases in depressive symptoms
for full-time parents than nonfull-time parents. That is,
full-time parents’ depressive symptoms are slightly more
sensitive to differences in marital support than nonfull-time

3 Heterogeneity within marital status (married, remarried, co-
habiting, separated but married) contributes to the interaction
effect. When the separated but married individuals are removed
from the analysis, the pattern of results holds but the effect of the
interaction is no longer significant. However, separated spouses
constitute the lower end of the marital support distribution of
spouses in marital-type relationships, thereby reducing the total
variance of marital support. Subsequent analysis showed that hold-
ing constant the effect of separation, the pattern and significance of
the interaction remains although the magnitude of the effect de-
creases. We thank one reviewer for drawing our attention to this
source of within-group variation.

Table 2
Unstandardized Parameter Estimates for the Multivariate Biometric Models Comparing Male and Female Spouses

Model 1 full Model 2 No C
Model 3 equal E

regression
Model 4 equal A

regressiona Model 5 interaction

Variance components
AMARF 0.09 (0.06) 0.15 (0.02) 0.15 (0.02) 0.11 (0.01) 0.15 (0.02)
AMARM 0.02 (0.02) 0.07 (0.02) 0.07 (0.02) 0.06 (0.02)
CMARF 0.05 (0.05) — — — —
CMARM 0.04 (0.02) — — — —
EMARF 0.36 (.02) 0.35 (0.02) 0.35 (0.02) 0.38 (0.02) 0.35 (0.02)
EMARM 0.25 (0.02) 0.24 (0.02) 0.24 (0.02) 0.22 (0.02) 0.25 (0.02)

Regression coefficients
bAMARF �0.34 (0.33) �0.16 (0.06) �0.10 (0.06) �0.10 (0.06) �0.14 (0.06)
bAMARM �1.00 (0.11) �0.04 (0.11) �.07 (0.08) �0.04 (0.09)
bCMARF 0.11 (0.38) — — — —
bCMARM 0.38 (0.51) — — — —
bMARF �0.12 (0.02) �0.12 (0.02) �0.13 (0.02) �0.13 (0.02) �0.13 (0.02)
bMARM �0.12 (0.03) �0.14 (0.03)
bPARF — — — — �0.004 (0.01)
bPARM — — — —
bINTF — — — — �0.02 (0.01)
bINTM — — — —

Model fit
RMSEA .06 0.06 0.06 0.06 0.05
BIC 8,048.54 8,022.6 8,015.39 8,014.45 22,812.74
�2, df (p) 89.36, 34 (	.001) 92.84, 38 (	.001) 93.00, 39 (	.001) 106.77, 41 (	.001) 250.49, 129 (	.001)
��2, �df (p) — 3.49, 4 (.480)b .15, 1 (.698)c 13.77, 2 (.001)d —

Note. SEs are in parenthesis, and bolded values indicate that the parameter is significant p 	 .05. A � additive genetic effect; C � shared
environmental effect; E � nonshared environmental (residual) effect; MAR � marital support; DEP � depressive symptoms; PAR �
parenthood status; INT � interaction between marital support and parenthood status; b � unstandardized regression coefficient; F �
female; M � male.
a It was necessary to constrain the genetic variances for marital quality to be equal across gender so that the equality of the unstandardized
genetic regression coefficient could be tested. b Compared with Model 1. c Compared with Model 2. d Compared with Model 3.
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parents, demonstrated in Figure 2 by the slightly steeper
regression line for full-time parents.

Discussion

Using a genetically informed design, we tested three
hypotheses about the relation between marital support and
depressive symptoms. Our results support our first hypoth-
esis that marital support predicts depressive symptoms even
after statistically adjusting for nonrandom genetic con-
founds. Our second hypothesis was partially supported.
Based on prior research demonstrating gender differences
(Dehle & Weiss, 1998; Fincham et al., 1997; Kiecolt-Glaser
& Newton, 2001), we predicted that the quasi-causal effect
of marital support on depressive symptoms would be sig-
nificantly stronger in women than men, holding constant
genetic and/or shared environmental confounds. However,
our results suggest that genetic selection is evident only in
women and that the quasi-causal effect of marital support on
depressive symptoms was not stastistically different be-
tween husbands and wives. Lastly, these results partially
support our third hypothesis—that the strength of the quasi-
causal effect of marital support depends on whether one is
a full-time parent or nonfull-time parent. We did not ob-
serve a 3-way interaction between marital support, parent-
hood, and gender. However, the present results suggest that,
irrespective of gender, parenthood moderated the effect of
marital support on depressive symptoms, such that marital
support was more strongly associated with depressive
symptoms for full-time parents than for nonfull-time par-
ents.

The study of marital relationships and depression is not
unlike a game of cat’s cradle: an interactive two-person
game that can produce multiple outcomes, many tied up in
a frustrating knot. However, behavior genetic studies dis-

entangle one substantial knot—the realistic possibility that
genetic and environmental selection account for part of the
association between marital problems and depressive symp-
toms. These results corroborate prior findings (Spotts et al.,
2004, 2005) and permit the strongest possible inference that
low marital support predicts increases in concurrent depres-
sive symptoms. This is because twin analyses control for
measured and unmeasured genetic selection into having an
unhappy marriage or feeling depressed.

As noted in the Introduction, an additional complication
making causal interpretations of the relation between mar-
ital quality and depressive symptoms is the likelihood that
they are reciprocally related, as suggested by stress gener-
ation models and erosion of support models of depression
(Coyne, 1976; Hammen, 1991). Spotts et al. (2004) did not
address this issue in their study of marital quality and
depressive symptoms, reporting that nonshared environ-
mental sources partly accounted for their observed associ-
ation. By way of quasi-experimentation, the present study
extends their work by showing that level of marital support
systematically predicts level of depressive symptoms, hold-
ing constant any genetic influence on the association. How-
ever, like their data, ours too is cross-sectional. Even stron-
ger conclusions about the effects of marital quality could be
drawn studying it over time.

Some have argued that marital status matters more to men
whereas marital quality matters more for women (Waite &
Gallagher, 2000). Some findings demonstrate no gender
differences (Davila et al., 2003) whereas others do (Fin-
cham et al., 1997; Dehle & Weiss, 1998). The current
findings regard marital support as equally important to both
members in the marital dyad in relation to depression. Yet,
the effect may be a matter of degree as well as differences
in the underlying processes. This is the first evidence to date
investigating the underlying genetics of marital support and
depressive symptoms in men, wherein we did not find
support for our hypothesis. However, these results may be
unique to these data. This finding needs future replication
before any firm conclusions can be drawn about the under-
lying pathways linking marital support to depressive symp-
toms in men. Other research directions may involve com-
paring mean changes in depressive symptoms between
husbands and wives as a function of marital support to
evaluate whether the effect produces equal symptomatol-
ogy.

The interaction between parenthood and marital support
is also noteworthy. The strains of parenthood are well
documented (Evenson & Simon, 2005; Twenge, Campbell,
& Foster, 2003), yet the present results support the intui-
tively appealing idea that a supportive marriage appears to
protect parents against some of the strains of parenting, as
spousal support was found to predict slightly greater de-
creases in depressive symptoms in full-time parents than
nonfull-time parents. Indeed, these findings are supported
by prior research suggesting that belonging to a partnership
and having at least one child may contribute to gains in
happiness (Kohler, Behrman, & Skytthe, 2005). Future ex-
ploration is needed to learn more about how the effect of

Figure 2. Regression line plots of the effect of marital support on
depressive symptoms dependent on parenthood status.
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marital support on depressive symptoms changes across
parenthood.

These findings also have implications for intervention,
especially because they indicate that the relationship be-
tween marital support and depressive symptoms is not an
artifact of selection. A negative feedback loop apparently
exists between an unhappy marriage and depression (Beach
et al., 1990; Davila et al., 1997). Psychotherapeutic research
consistently shows that couples therapy has a therapeutic
impact on spouses’ depressive symptoms (Beach &
O’Leary, 1992). However, research also shows that
cognitive–behavioral marital treatments and behavior mar-
ital treatments for depression (Butler, Chapman, Forman, &
Beck, 2006) also help to reduce marital hostility, thereby
supporting a bidirectional causal association between mar-
ital quality and depressive symptoms.

Other limitations are inherent in the present study. First,
the data are cross-sectional, raising questions about the
direction of causal effects that are better addressed by
longitudinal designs. Second, the comparison between hus-
bands and wives is not a comparison of spouses in the same
marriage. Therefore, it is possible that the effect of marital
support on depressive symptoms may differ between hus-
bands and wives in the same marriage. Third, our opera-
tional definition of parenthood was broad. Important differ-
ences likely exist between parents with different aged
children. Because of limited statistical power, we operation-
alized “full-time” parents as anyone with a child younger
than the age of 18. Future research will provide the oppor-
tunity to refine our definition of parenthood and focus on a
specific period of parenting, such as early childhood.

Despite these limitations, the present study makes several
important contributions to the literature on marital quality
and depressive symptomatology. As noted, the twin design
controls for measured and unmeasured genetic and shared
environmental selection. This offers the strongest realisti-
cally possible method of showing that the relationship be-
tween an unsupportive marriage and depressive symptoms
is not a byproduct of genetic risk, but is, in fact, causal. The
present study also shows that high marital support benefits
both wives and husbands. Finally, the interaction between
marital support and parenthood emphasizes the importance
of studying the benefits of marriage in specific contexts.

References

Beach, S. R. H., & O’Leary, K. D. (1992). Treating depression in
the context of marital discord: Outcome and predictors of re-
sponse of marital therapy versus cognitive therapy. Behavior
Therapy, 23, 507–52. doi:10.1016/S0005-7894(05)80219–9

Beach, S. R. H., Sandeen, E. E., & O’Leary, K. D. (1990).
Depression in marriage: A model for etiology and treatment.
New York, NY: Guilford Press.

Bedford, A., & Foulds, G. A. (1977). Validation of the delusions-
symptoms-states inventory. British Journal of Medical Psychol-
ogy, 50, 163–171.

Bernard, J. S. (1972). The future of marriage. New York, NY:
World Publishing.

Browne, M. W., & Cudeck, R. (1993). Alternative ways of assess-

ing model fit. In K. A. Bollen & J. S. Long (Eds.), Testing
structural equation models. Newbury Park, CA: Sage.

Butler, A. C., Chapman, J. E., Forman, E. M., & Beck, A. T.
(2006). The empirical status of cognitive-behavioral therapy: A
review of meta-analyses. Clinical Psychology Review, 26, 17–31.
doi:10.1016/j.cpr.2005.07.003

Carr, D., & Springer, K. W. (2010). Advances in families and
health research in the 21st century. Journal of Marriage and
Family, 72, 743–761. doi:10.1111/j.1741–3737.2010.00728.x

Cohen, J., Cohen, P., West, S. G., & Aiken, L. S. (2003). Applied
multiple regression/correlation analysis for the behavioral sci-
ences (3rd ed.). Mahwah, NJ: Erlbaum.

Cowan, C. P., & Cowan, P. A. (2000). When partners become
parents: The big life change for couples. Mahwah, NJ: Lawrence
Erlbaum Associates, Inc.

Coyne, J. C. (1976). Toward an interactional description of de-
pression. Psychiatry, 39, 28–40.

Davila, J., Bradbury, T. N., Cohan, C. L., & Tochluk, S. (1997).
Marital functioning and depressive symptoms: Evidence for a
stress generation model. Journal of Personality and Social Psy-
chology, 73, 849–861. doi:10.1037/0022–3514.73.4.849

Davila, J., Karney, B. R., Hall, T. W., & Bradbury, T. N. (2003).
Depressive symptoms and marital satisfaction: Within-subject
associations and the moderating effects of gender and neuroti-
cism. Journal of Family Psychology, 17, 557–570. doi:10.1037/
0893–3200.17.4.557

Dehle, C., & Weiss, R. L. (1998). Sex differences in prospective
associations between marital quality and depressed mood. Jour-
nal of Marriage and Family, 60, 1002–1011. doi:10.2307/
353641

D’Onofrio, B., Turkheimer, E., Emery, R., Slutske, W., Heath, A.,
Madden, P., & Martin, N. (2005). A genetically informed study
of marital instability and its association with offspring psycho-
pathology. Journal of Abnormal Psychology, 114, 1130–1144.
doi:10.1037/0021-843X.114.4.570

Evenson, R. J., & Simon, R. W. (2005). Clarifying the relationship
between parenthood and depression. Journal of Health and So-
cial Behavior, 46, 341–358. doi:10.1177/002214650504600403

Fincham, F. D., Beach, S. R. H., Harold, G. T., & Osborne, L. N.
(1997). Marital satisfaction and depression: Different causal re-
lationships for men and women? Psychological Science, 8, 351–
357. doi:10.1111/j.1467–9280.1997.tb00424.x

Hammen, C. L. (1991). Generation of stress in the course of
unipolar depression. Journal of Abnormal Psychology, 100, 555–
561. doi:10.1037/0021-843X.100.4.555

Harden, K. P., Turkheimer, E., Emery, R. E., D’Onofrio, B. M.,
Slutske, W. S., Heath, A. C., & Martin, N. G. (2007). Marital
conflict and conduct problems in children-of-twins. Child Devel-
opment, 78, 1–18. doi:10.1111/j.1467–8624.2007.00982.x

Heath, A. C., & Martin, N. G. (1994). Genetic influences on
alcohol consumption patterns and problem drinking: Results
from the Australian NHMRC twin panel follow-up survey. An-
nals of New York Academy of Science, 708, 72–85. doi:10.1111/
j.1530–0277.2008.00771.x

Hill, J. E., Emery, R. E., Harden, K. P., Mendle, J. E., &
Turkheimer, E. (2008). Alcohol use in adolescent twins and
affiliation with substance using peers. Journal of Abnormal Child
Psychology, 36, 81–94. doi:10.1007/s10802-007–9161-0

Jardine, R., & Martin, N. G. (1984). Causes of variation in drink-
ing habits in a large twin sample. Acta Geneticae Medicae et
Gemellogiae, 33, 435–450.

Karney, B. R. (2001). Depressive symptoms and marital satisfac-
tion in the early years of marriage: Narrowing the gap between
theory and research. In S. R. H. Beach (Ed.), Marital and family

343REVISITING THE EFFECT



processes in depression: A scientific foundation for clinical prac-
tice (pp. 45–68). Washington, DC: American Psychological As-
sociation. doi:10.1037/10350–003

Katz, L. F., & Gottman, J. M. (1996). Spillover effects of marital
conflict: In search of parenting and coparenting mechanisms.
New Directions for Child Development, 74, 57–76. doi:10.1002/
cd.23219967406

Kendler, K. S., & Baker, J. H. (2007). Genetic influences on
measures of the environment: A systematic review. Psycholog-
ical Medicine, 37, 615–626. doi:10.1017/S0033291706009524

Kiecolt-Glaser, J., & Newton, T. L. (2001). Marriage and health:
His and hers. Psychological Bulletin, 127, 472–503. doi:10.1037/
0033–2909.127.4.472

Kohler, H., Behrman, J. R., & Skytthe, A. (2005). Partner �
children � happiness? The effects of partnerships and fertility on
well-being. Population and Development Review, 31, 407–445.
doi:10.1111/j.1728–4457.2005.00078.x

Kurdek, L. A. (1999). The nature and predictors of the trajectory
of change in marital quality for husbands and wives over the first
10 years of marriage. Developmental Psychology, 35, 1283–
1296. doi:10.1037/0012–1649.35.5.1283

Loelin, J. C. (1996). The Cholesky approach: A cautionary note.
Behavior Genetics, 26, 65–69. doi:10.1007/BF02361160

McDonald, R. P. (1999). Test theory: A unified treatment. Mah-
wah, NJ: Erlbaum, Inc.

McGue, M., & Christensen, K. (2003). The heritability of depres-
sion symptoms in elderly Danish twins: Occasion-specific versus
general effects. Behavior Genetics, 33, 83–93. doi:10.1023/A:
1022545600034

Muthén, L. K., & Muthén, B. O. (2008). MPlus (5.2) [Computer
software]. Los Angeles: Muthén & Muthén.

Olsen, J. A., & Kenny, D. A. (2006). Structural equation modeling
with interchangeable dyads. Psychological Methods, 11, 127–
141. doi:10.1037/1082-989X.11.2.127

Proulx, C. M., Helms, H. M., & Buehler, C. (2007). Marital quality and
personal well-being: A meta-analysis. Journal of Marriage and Family,
69, 576–593. doi:10.1111/j.17413737.2007.00393.x

R Development Core Team. (2010). R: A language and environment
for statistical computing. Vienna, Austria: R Foundation for Statis-
tical Computing, Vienna. Retrieved from http://www.R-project.org

Rehman, U. S., Gollan, J., & Mortimer, A. R. (2008). The marital context
of depression: Research, limitations, and new directions. Clinical Psy-
chology Review, 28, 179–198. doi:10.1016/j.cpr.2007.04.007

Scarr, S., & McCartney, K. (1983). How people make their own
environments: A theory of genotype–environment effects. Child
Development, 54, 424–435.

Schmitt, N. (1994). Method bias: The importance of theory and

measurement. Journal of Organizational Behavior, 15, 393–398.
doi:10.1002/job.4030150504

Schuster, T. L., Kessler, R. C., & Aseltine, R. H. (1990). Support-
ive interactions, negative interactions, and depressed mood.
American Journal of Community Psychology, 18, 423–438.

South, S. C., & Krueger, R. F. (2008). Marital quality moderates
genetic and environmental influences on the internalizing spec-
trum. Journal of Abnormal Psychology, 117, 826–837. doi:
10.1037/a0013499

Spotts, E. L., Neiderhiser, J. M., Ganiban, J., Reiss, D., Lichten-
stein, P., Hansson, K.,. . . Pederson, N. L. (2004). Accounting for
depressive symptoms in women: A twin study of associations
with interpersonal relationships. Journal of Affective Disorders,
82, 101–111. doi:10.1016/j.jad.2003.10.005

Spotts, E. L., Pedersen, N. L., Neiderhiser, J. M., Reiss, D.,
Lichtenstein, P., Hansson, K., & Cederblad, M. (2005). Genetic
effects on women’s positive mental health: Do marital relation-
ships and social support matter? Journal of Family Psychology,
19, 339–349. doi:10.1037/0893–3200.19.3.339

Sullivan, P. F., Neale, M. C., & Kendler, K. S. (2000). Genetic
epidemiology of major depression: Review and meta-analysis.
American Journal of Psychiatry, 157, 1552–1562. doi:10.1176/
appi.ajp.157.10.1552

Twenge, J. M., Campbell, W. K., & Foster, C. A. (2003). Parent-
hood and marital satisfaction: A meta-analytic review. Journal of
Marriage and Family, 65, 574–583. doi:10.1111/j.1741
3737.2003.00574.x

Vandenberg, S. G. (1972). Assortative mating, or who marries whom?
Behavior Genetics, 2, 127–157. doi:10.1007/BF01065686

Waite, L. J., & Gallagher, M. (2000). The case for marriage. New
York, NY: Broadway Books.

Whisman, M. A. (2001). The association between depression and
marital dissatisfaction. In S. R. H. Beach (Ed.), Marital and
family processes in depression: A scientific foundation for clin-
ical practice (pp. 3–24). Washington, DC: American Psycholog-
ical Association. doi:10.1037/10350–001

Whisman, M. A., & Bruce, M. L. (1999). Marital dissatisfaction
and incidence of major depressive episode in a community
sample. Journal of Abnormal Psychology, 108, 674–678. doi:
10.1037/0021-843X.108.4.674

Whisman, M. A., & Uebelacker, L. A. (2009). Prospective asso-
ciations between marital discord and depressive symptoms in
middle-aged and older adults. Psychology and Aging, 24, 184–
189. doi:10.1037/a0014759

Received October 17, 2010
Revision received March 29, 2011

Accepted March 29, 2011 �

344 BEAM ET AL.


