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Abstract

Background—-Prior research has found a reliable and robust association between poor dyadic
(e.g., marital) adjustment and depression and anxiety. However, it is possible that this association
may be due, at least in part, to confounding variables (i.e., variables that are causally associated
both with marital adjustment and psychopathology and could account for their covariation). The
present study was conducted using a genetically informative sample of twins to examine the
association between dyadic adjustment and symptoms of depression and anxiety, accounting for
unmeasured genetic and shared environmental confounds.

Methods—A Swedish sample of monozygotic and dizygotic twins (218 female twin pairs and
321 male twin pairs) and their spouse or long-term partner completed self-report measures of
dyadic adjustment, depressive symptoms, and anxiety symptoms.

Results—Results suggest that dyadic adjustment was significantly and negatively associated with
depressive symptoms and anxiety symptoms in twins, and nonshared environmental influences
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largely accounted for this association. Furthermore, results obtained from partners’ reports of
dyadic adjustment were largely consistent with those obtained from twins’ reports, suggesting that
results were not a function of shared method variance.

Limitations—Longitudinal research in genetically informative samples would provide a stronger
test of the causal association between dyadic adjustment and psychopathology.

Conclusions—The pattern of findings suggest that common nonshared environmental
influences, such as partners’ characteristics, may lead to poorer dyadic adjustment and depression
and anxiety. Therefore, couple-based interventions that improve dyadic adjustment may be
effective in preventing and treating psychopathology in relationship partners.

Keywords
depression; anxiety; marital discord; marital adjustment; marital satisfaction; twin

1. Introduction

Poor marital adjustment is associated with mood, anxiety, and substance use disorders in
population samples (McShall and Johnson, 2015; Whisman, 1999, 2007). Many of these
studies have examined how marital adjustment contributes to subsequent psychopathology,
while acknowledging that psychopathology may also impact relationship adjustment
(Whisman and Uebelacker, 2009). This study was conducted to examine genetic and
environmental influences on the covariation between marital adjustment and symptoms of
depression and anxiety in a sample of male and female twins and their spouse or long-term
partner.

Much of the research on intimate relationships and psychopathology has focused on
depression (Beach and Whisman, 2012; Whisman and Baucom, 2012). Cross-sectional
studies suggest that poor marital adjustment is associated with higher levels of depressive
symptoms (Proulx et al., 2007; Whisman, 2001) and prevalence of major depression
(McShall and Johnson, 2015; Whisman, 1999, 2007). Longitudinal studies suggest poor
marital adjustment is associated with increases in depressive symptoms (Beach et al., 2003;
Whisman and Uebelacker, 2009) and incidence of depressive disorders (Overbeek et al.,
2006; Whisman and Bruce, 1999) in two-wave studies, and bidirectional associations
between poor marital adjustment and depressive symptoms in multi-wave studies (Davila et
al., 2003; Kouros et al., 2008; Whitton et al., 2008).

These results are consistent with the perspective that poor dyadic adjustment may be
causally related to depression (Beach et al., 1990). However, stronger inferences regarding
potential causal associations can be made if it is shown that these associations are not due to
shared variance with other variables that could be causally associated both with poor dyadic
adjustment and depression (McNamee, 2003). Studies have tried to rule out potential rival
explanations by statistically adjusting for potential confounding variables, including
personality traits (Cao et al., 2017; Vento and Cobb, 2011; Whisman et al., 2006), quality of
participants’ relationships with their relatives and friends (Whisman et al., in press;
Whisman et al., 2000), and self-esteem and stressful life events (Cao et al., 2017). Although
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these studies are important, they are typically limited because of measurement error in the
assessment of confounding variables. Furthermore, as researchers must select which
variables to control, and generally can only select a few variables, the assessment of
confounding variables is not comprehensive (i.e., there are other unmeasured variables that
could account for the association) (Irons et al., 2015).

One alternative to statistical control of potential confounds is to leverage genetically
informative twin studies to account for unmeasured confounding variables and better
understand potential causal associations between variables (Rutter, 2007). Because
monozygotic (MZ) twins share 100% of their genes, whereas dizygotic (DZ) twins share
only 50% of their segregating genes on average, and because twins reared together are raised
in the same families at the same time, twin studies allow researchers to control for
unmeasured genetic and shared environmental factors (i.e., environmental factors that lead
siblings raised in the same family to be similar). If observed (i.e., phenotypic) associations
between variables remain statistically significant after taking genetic and shared
environmental confounds into account, then findings are consistent with a causal
relationship; such phenotypic associations have been described as quasi-causal (Turkheimer
and Harden, 2014). However, this approach cannot provide definitive evidence of a causal
relationship, as the association may be explained by nonshared environmental influences,
such as stressful life events, that lead to both poor marital adjustment and depression in one
twin.

Research suggests there are genetic influences on dyadic adjustment (Spotts et al., 2004b;
Spotts et al., 2006) and psychopathology (Burmeister et al., 2008), and researchers have
begun to use genetically informative samples to account for genetic confounds that may
explain the association between dyadic adjustment and psychopathology (for a review, see
Whisman and South, 2017). In a study of female twins, there were shared genetic influences
on the covariation between wives’ self-reported dyadic adjustment and depressive symptoms
(Spotts et al., 2004a). Further evidence for shared genetic effects came from husband-
reported dyadic adjustment, suggesting that a wife’s genetically influenced characteristics
may impact her own and her husband’s dyadic adjustment. There was also evidence of non-
shared environmental influences on the covariation between husbands’ report of dyadic
adjustment and wives’ depressive symptoms, which may reflect the influence of partners’
characteristics (i.e., twins being married to different partners). Also, in a sample of male and
female twins, the association between marital support and depressive symptoms was
statistically significant after adjusting for genetic effects of marital support on depressive
symptoms, suggesting that the association between marital support and depressive
symptoms was not an artifact of selection (Beam et al., 2011).

Dyadic adjustment has also been found to covary with anxiety. For example, poor marital
adjustment is associated with symptoms of anxiety (Leach et al., 2013) and anxiety disorders
(McLeod, 1994; Pankiewicz et al., 2012; Whisman, 1999, 2007). Furthermore, poor marital
adjustment at baseline was associated with increased risk for incidence of the broad category
of anxiety disorders (and the specific diagnosis of social phobia) two to three years later
(Overbeek et al., 2006). However, we are not aware of any twin studies that have evaluated
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genetic and environmental influences on the covariation between dyadic adjustment and
anxiety.

This study was conducted to examine the association between dyadic adjustment and
symptoms of depression and anxiety in a sample of Swedish twins and their spouse or long-
term partnerl. Both male and female twins and their partners were included, which allowed
us to evaluate gender and respondent differences in genetic and environmental influences on
the associations between variables. In addition, this is the first study known to us to examine
genetic and environmental influences on the covariation between dyadic adjustment and
anxiety symptoms. Consistent with the perspective that poor marital adjustment increases
risk for psychopathology (Beach et al., 1990), we predicted that dyadic adjustment would be
negatively associated with depressive and anxiety symptoms for both female and male twins,
and that nonshared environmental influences would primarily account for these associations.

2.1 Participants

Participants were drawn from Cohort 2 of the Twin and Offspring Study in Sweden (TOSS;
Neiderhiser and Lichtenstein, 2008), which consists of same-sex twin pairs born between
1944-1971, identified through The Swedish Twin Registry. To be eligible, each member of
the twin pair (a) had to be involved in a long-term (i.e., =5-year) relationship with a partner
residing in the same home; and (b) have an 11- to 22-year-old adolescent child who was the
same sex as the co-twin’s child with no more than a 4-year age difference between cousins.
TOSS was reviewed by the Institutional Review Board in Sweden and the United States. We
included a subset of twin pairs for whom data were complete for both partners. The sample
consisted of 218 female twin pairs and 321 male twin pairs and their spouse or partner. On
average, female twins were 43.2 years old (SD=4.7) and their partners were 45.5 years old
(SD=6.1), whereas male twins were 46.9 years old (SD=4.7) and their partners were 44.7
years old (SD=4.8).

2.2 Measures

2.2.1 Dyadic Adjustment—Dyadic adjustment was measured with the 32-item Dyadic
Adjustment Scale (DAS; Spanier, 1976, 1989). Except for Item 31, which was answered on
a 7-point scale, the remaining items were answered using a 6-point scale. Furthermore,
response options for Item 16 to Item 30 ranged from Neverto Always, which differs from
the traditional response options. A summary score is computed by reverse scoring the
negative items and computing the sum of the items, with higher scores indicating greater
adjustment. Because the number of and labels for response options for several items differs
from how it is usually scored, the resulting scores are not directly comparable to those
obtained using traditional scoring.

2.2.2 Depressive Symptoms—Depressive symptoms were assessed with the 20-item
Center for Epidemiologic Studies Depression Scale (CES-D; Radloff, 1977). Items are rated

1The current sample is completely independent of the sample used by Spotts et al. (2004a).
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on a 4-point scale for the frequency of occurrence during the past week. A summary score is
computed by reverse scoring the positive items and computing the sum of the items, with
total scores ranging from 0-60 and higher scores indicating greater symptom severity.

2.2.3 Anxiety Symptoms—Anxiety symptoms were measured with the 21-item Beck
Anxiety Inventory (BAI; Beck et al., 1988). The BAI was developed to be relatively
independent of depression, and it has demonstrated convergent and discriminant validity
(Fydrich et al., 1992). Items are rated on a 4-point scale, indicating how often the respondent
has been bothered by each symptom during the past week. A summary score is calculated by
computing the sum of the items, with total scores ranging from 0-63 and higher scores
indicating greater symptom severity.

2.3 Statistical Analysis

Descriptive information on original study variables is presented in Table 1. After visually
inspecting the data for univariate outliers, we used a log transformation of the CES-D to
improve normality; after transformation, skewness and kurtosis were <1. Log and square
root transformations did not sufficiently improve normality for the BAI; thus, we created an
ordinal BAI variable that enabled us to estimate the underlying liability based on the
frequencies within each category and decrease risk of biased parameter estimates typical of
highly skewed variables (Derks et al., 2004). The ordinal BAI variable has 5 categories: 545
people with a score of 0, 549 with a score of 1-2, 475 with a score of 3-5, 305 with a score
of 6-9, and 268 with a score of =10.

Structural equation models (SEM) were conducted using Mplus 7.4 (Muthén and Muthén,
1998-2015). For models that included the BAI, we used the means and variance adjusted
weighted least squares (WLSMV) estimation method, which uses pairwise deletion for
participants with missing data on one or more measures. For all other models, we used
maximum likelihood (ML) estimation, which uses full-information maximum likelihood
(FIML) for missing data. This method treats missing data as missing at random, uses all
available data to compute parameter estimates, and is robust to non-normality (Enders,
2001).

We used the 2 statistic to assess model fit. Because the x? is sensitive to sample size, we
also used the comparative fit index (CFI; Bentler, 1990) and the root mean square error of
approximation (RMSEA; Browne and Cudeck, 1993). As recommended by Hu and Bentler
(1998), we used a CFI >.95 and RMSEA <.06 as indications of good fit. To conduct nested
model comparisons, we used chi-square difference (Ay?) tests incorporating the scaling
factors (Satorra and Bentler, 2001). To determine significance of specific parameters, we
used pvalues for the zstatic, but if the pvalue and the AXZ led to inconsistent conclusions,
the Ax 2 was used. Gender differences in parameters were evaluated by comparing model fit
of a model in which the parameters were allowed to be free across gender versus constrained
to be equal across gender. The power to detect a difference between these models ranged
from .28 to .322.

2power was calculated by obtaining the predicted covariance matrix from the model allowing gender-specific parameters, then
estimating the model with the gender-constrained parameters using the predicted covariance matrix as the sample data. This process
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We conducted a multivariate Cholesky decompaosition to examine the magnitude of the
correlation between dyadic adjustment and depressive symptoms or anxiety symptoms
explained by additive genetic (A), shared or common environment (C), or nonshared
environmental influences (E), using path tracing rules on the paths shown in Figures 1 and 2.
The Cholesky decomposition leverages the genetically informative twin sample and extends
univariate ACE models to multiple variables by partitioning the covariance matrix with a set
of ACE components (Loehlin, 1996; Neale and Cardon, 1992). For example, Al in Figure 1i
represents all the genetic influences on twin-reported dyadic adjustment, which are also
allowed to predict twins’ depression symptoms. A2 represents the genetic influences that are
unique to twins’ depression symptoms (i.e., unrelated to twin-reported dyadic adjustment).
These models are depicted for Twin 1 in Figures 1 and 2, but are also estimated for Twin 2.
The correlation between the A of Twin 1 and Twin 2 can be constrained to 1 for MZ twins
and .5 for DZ twins because they share 100% of their genes and 50% of their segregating
genes on average, respectively. As all twins in this sample were reared together, the
correlation between the C of Twin 1 and Twin 2 can be constrained to 1 for both MZ and DZ
twins. To improve the interpretability of the results from the Cholesky decompositions, we
also calculated the percent of the correlation between dyadic adjustment and either
depressive or anxiety symptoms that was attributable to genetic, shared environmental, or
nonshared environmental influences. We ran each Cholesky decomposition twice, once
using twin-reported (i.e., self-reported) dyadic adjustment and once using partner-reported
dyadic adjustment.

Twin- and partner-reported dyadic adjustment were highly correlated (/=.58, p<.001),
suggesting that twins and partners were consistent in their assessment and reporting of the
level of adjustment in their relationships. There was also evidence of similarity between
partners in depression and anxiety; depression symptoms of twins and their partners were
positively correlated (/=.20, p<.001), as were anxiety symptoms of twins and partners (/=.
07, p=.03).

3.1 Association Between Dyadic Adjustment and Symptoms of Depression and Anxiety

We examined phenotypic, within-trait cross-twin, and cross-trait cross-twin correlations
between dyadic adjustment and depressive and anxiety symptoms. Constraining the
correlations across gender significantly reduced model fit, AX2(56):78.04, p=.027. Thus, we
allowed the correlations to vary across gender, X2(277):290.68, p=.274, CFI=.987,
RMSEA=.019 [.000, .040]. Lower levels of dyadic adjustment were associated with greater
depressive symptoms in men (/=—.42, p<.001) and women (r=-.32, p<.001), and greater
anxiety symptoms in men (r=-.25, p<.001) and women (r=-.27, p<.001). As expected,
depressive and anxiety symptoms were highly correlated in both men (r=.53, p<.001) and
women (r=.60, p<.001).

could not be used for models examining anxiety; Mplus does not allow an analysis of a covariance matrix when categorical variables
and multiple groups are analyzed.
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The main aim of the present study was to examine the association between dyadic
adjustment and depressive and anxiety symptoms after accounting for unmeasured genetic
and shared environmental confounds. First, we examined the correlation between within-pair
difference in dyadic adjustment and within-pair difference in depressive and anxiety
symptoms in MZ twin pairs, who share 100% of genetic and shared environmental
influences and differ only in nonshared environmental influences (Table 2). Except for the
correlation between the within-pair difference in partner-reported dyadic adjustment and
anxiety in women, these correlations were statistically significant and suggest evidence
consistent with causality.

Next, we examined MZ and DZ twin correlations by gender (Table 3). Results suggested
genetic influences on all constructs, as within-trait cross-twin MZ correlations were greater
than DZ correlations. The cross-trait cross-twin MZ correlations were also greater than the
cross-trait cross-twin DZ correlations, suggesting genetic influences on the correlation
between dyadic adjustment and depressive and anxiety symptoms in men. The cross-trait
cross-twin MZ and DZ correlations were more similar in women, suggesting shared
environmental influences on the correlation. The presence of phenotypic correlations that are
larger than MZ cross-trait cross-twin correlations provided preliminary evidence of
nonshared environmental influences on the correlation between dyadic adjustment and
depressive and anxiety symptoms, and evidence consistent with correlations between the
within-pair differences in dyadic adjustment and depressive and anxiety symptoms (Table 2).

3.1.1. Dyadic adjustment and depressive symptoms—Results of the Cholesky
decompositions for the association between the twin-reported dyadic adjustment and
depressive symptoms are depicted in Figure 1i and 1ii. Constraining parameters to be equal
across gender significantly reduced model fit, AX2(8)227.95, p<.01. Thus, we report results
from a noninvariant model3, x?(36)=47.12, p=.102, CF1=.947, RMSEA=.048 [.000, .083]
(Figure 1i). The results from this model indicate significant nonshared environmental
influences on the correlation between dyadic adjustment and depressive symptoms. The
percent of the correlation between dyadic adjustment and depressive symptoms that was
attributable to genetic, shared environmental, or nonshared environmental influences are
depicted in Table 4. Specifically, 60% and 54% of the dyadic adjustment-depressive
symptom correlation in men and women, respectively, was due to nonshared environmental
influences. Genetic influences also contributed to the association between dyadic adjustment
and depression in men, with additive genetic influences explaining 40% of the correlation.
Although neither genetic influences nor shared environmental influences explained a
statistically significant proportion of the correlation in women, 41% of the correlation
between dyadic adjustment and depressive symptoms was attributable to shared
environmental influences. This result is consistent with the similar MZ and DZ cross-trait
cross-twin correlations (Table 3). Importantly, it should be noted that the unique shared
environmental influences on depression had to be fixed to zero for model convergence3.

3Both models examining dyadic adjustment and depressive symptoms resulted in a warning that the first-order derivative product
matrix was non-positive definite. Further examination of parameter estimates indicated that the unique shared environmental
influences on CES-D were zero in both men and women. Thus, for both models, we fixed these estimates to be zero.

J Affect Disord. Author manuscript; available in PMC 2019 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Whisman et al.

Page 8

In the model examining the correlation between partner-reported dyadic adjustment and
depressive symptoms (Figure 1ii), we were able to constrain parameters across gender
without reducing model fit, AX2(10)213.32, p=.206. Thus, we report results from a gender-
invariant model, X2(44):49.43, p=.265, CFI=.940, RMSEA=.030 [.000, .067]. As with the
model examining twin-reported dyadic adjustment, we found evidence of nonshared
environmental influences on the correlation between dyadic adjustment and depressive
symptoms. Sixty-two percent of the correlation between partner-reported dyadic adjustment
and depressive symptoms was explained by nonshared environmental factors (Table 4).
Together, these results suggest that nonshared environmental factors, rather than genetic or
shared environmental confounds, primarily explain the association between dyadic
adjustment and depressive symptoms. These results are consistent with a potentially causal
association between dyadic adjustment and depressive symptoms.

3.1.2 Dyadic adjustment and anxiety symptoms—The Cholesky decompositions for
dyadic adjustment and anxiety symptoms are depicted in Figure 2. Constraining parameters
to be equal across gender did not significantly reduce model fit for the model examining
twin-reported dyadic adjustment, AX2(9)=10.35, p=.323. Thus, we report results from a
gender invariant model, X2(61):68.73, p=.232, CFI=.947, RMSEA=.031 [.000, .063]
(Figure 2i), which suggest that there are nonshared environmental influences common to
both twin-reported dyadic adjustment and anxiety symptoms. Fifty-three percent of the
correlation between twin-reported dyadic adjustment and anxiety symptoms was explained
by nonshared environmental influences, and the remaining 47% was explained by additive
genetic influences (Table 4).

A model examining genetic and environmental influences on partner-reported dyadic
adjustment and anxiety symptoms resulted in similar results. Constraining paths to be equal
did not significantly reduce model fit for the model examining partner-reported dyadic
adjustment, X2(9) =9.82, p=.365; this gender invariant model is depicted in Figure 2ii,
X2(61):57.36, p=.608, CF1=1.00, RMSEA=.000 [.000, .047]. Results from this model were
consistent with the twin-reported dyadic adjustment model, with 73% of the dyadic
adjustment—anxiety symptom correlation explained by nonshared environmental influences
(Table 4). As was true for depressive symptoms, evidence of common nonshared
environmental influences is consistent with a potentially causal association between dyadic
adjustment and anxiety symptoms. However, we note that the nonshared environmental
covariance path was .02 in women and —.24 in men, and equating this single parameter did
lead to a significant decrement in fit Xz(l) =5.64, p=.02; Figure 2iii depicts the model with
separate parameters for men and women. In women, there was not adequate power to
determine whether the correlation between partner-reported dyadic adjustment and anxiety
symptoms is due to genetic vs. environmental influences, whereas in men, the correlation
due to nonshared environmental influences was statistically significant (Table 4).

Finally, we examined whether the strong correlation between depressive and anxiety
symptoms was explained by dyadic adjustment by conducting a trivariate Cholesky model
examining dyadic adjustment, depression, and anxiety. The parameters could be constrained
across gender without significant decrement in fit, both in the model examining twin-
reported dyadic adjustment, X2(18):20.06, p=.33, and the model examining partner-reported
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dyadic adjustment, X2(19):24.79, p=.17. The correlation between depression and anxiety
symptoms (r=.55, p < .001) was not explained significantly by either twin-reported dyadic
adjustment (r=.10, p=.99) or partner-reported dyadic adjustment (/=-.02, p=.76).

4. Discussion

This study examined genetic and environmental influences on the covariation between
dyadic adjustment and symptoms of depression and anxiety in a sample of Swedish male
and female twins and their spouse or long-term partner. The use of a genetically informative
sample allowed us to conduct several analyses to test causal inferences between dyadic
adjustment and psychopathology in relationship partners (Rutter, 2007). First, consistent
with a potential causal hypothesis (De Moor et al., 2008), within-pair differences in dyadic
adjustment were significantly correlated with within-pair differences in depressive and
anxiety symptoms in MZ twins, except for the correlation between the within-pair difference
in partner-reported dyadic adjustment and anxiety in women. Second, consistent with the
hypothesis that poor relationship functioning may be causally associated with
psychopathology, we found negative associations between dyadic adjustment and both
depressive and anxiety symptoms, and results suggest that these associations were largely
due to nonshared environmental factors. A significant nonshared environmental influence on
the correlation between dyadic adjustment and depressive or anxiety symptoms provides
evidence consistent with a quasi-causal effect of one variable on the other after accounting
for unmeasured genetic and shared environmental confounds (Turkheimer & Harden, 2014).
Third, if a variable is causally associated with another variable, then genetic and
environmental influences on the predictor variable will also, through the causal chain,
influence the outcome variable (De Moor et al., 2008). In general, results indicated the
genetic and environmental influences on dyadic adjustment also had an influence on
depressive or anxiety symptoms. In the following paragraphs, we elaborate on these results
and their implications.

We found that dyadic adjustment was significantly and negatively correlated with depressive
symptoms, which is consistent with what has been found in prior studies (Proulx et al.,

2007; Whisman, 2001). Nonshared environmental influences accounted for 60% and 54% of
the correlation between dyadic adjustment and depressive symptoms in men and women,
respectively. These results are consistent with results obtained in an independent sample of
Swedish female twins (Spotts et al., 2004) and a sample of Australian male and female twins
(Beam et al. 2014). In men, there were significant genetic influences on dyadic adjustment,
which also significantly influenced depressive symptoms. Turning to the results for partners’
reports of dyadic adjustment, there was a significant negative correlation between partners’
dyadic adjustment and twins’ depressive symptoms, and nonshared environmental influences
accounted for most (62%) of this correlation. The finding that similar results were obtained
with twins and partners’ report of dyadic adjustment suggest that the results obtained for
twins is not the result of reporter bias. It may be that the source of the nonshared
environmental influences that affect twins’ depression are also contributing to how both
partners feel about their relationship (Spotts et al., 2004). There was also a trend of genetic
influences on partners’ dyadic adjustment, which did not have a significant influence on
twins’ reports of depressive symptoms.
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With respect to anxiety, dyadic adjustment was significantly and negatively correlated with
anxiety symptoms, consistent with prior studies (Leach et al., 2013). Nonshared
environmental influences accounted for most (i.e., 53%) of the association between twins’
reports of dyadic adjustment and anxiety symptoms. It also accounted for most (i.e., 73%) of
the association between partners’ reports of dyadic adjustment and twins’ report of anxiety
symptoms, although this evidence may be limited to men. Similarly, a longitudinal study of
marital adjustment and psychopathology found poor marital adjustment was prospectively
associated with symptoms of generalized anxiety disorder in men but not women (Whisman
et al., in press). Older men report receiving most emotional support from their wives,
whereas older women report receiving most emotional support from their children, friends,
and relatives (Gurung et al., 2003), which may partially explain why nonshared
environmental influences accounted for most of the correlation between dyadic adjustment
and anxiety symptoms only in men. There were significant genetic influences on twin-
reported dyadic adjustment and a trend for genetic influences on partner-reported dyadic
adjustment, but these did not have significant influences on anxiety symptoms.

In summary, there was evidence consistent with the perspective that nonshared
environmental influences on dyadic adjustment may be causally associated with symptoms
of both depression and anxiety. Characteristics of partners (i.e., differences between partners
of Twin 1 and Twin 2) may be a major source of this nonshared environmental influence
(Spotts et al., 2004). In a study on psychological characteristics of spouses of twins,
including personality, interests, and talents, there was little similarity between the spouse of
Twin 1 and the spouse of Twin 2 (i.e., spouse-spouse pairs), and MZ spouse-spouse pairs
were no more similar than DZ spouse-spouse pairs (Lykken and Tellegen, 1993). Another
study found evidence for greater similarity between spouses of twins, but little evidence for
similarity between spouses on characteristics known to be important risk factors for both
poor marital adjustment and psychopathology (Philippe Rushton and Ann Bons, 2005).
These results suggest that partners of twins may not be very similar to one another, and as
such, may substantially contribute to the nonshared environmental influences on differences
that exist between twins in levels of depressive or anxiety symptoms. In addition, there may
be other sources of common nonshared environmental influences between dyadic adjustment
and depressive and anxiety symptoms, such as stressful life events or, because all
participants were parents, characteristics of children.

In interpreting the study findings, it is important to consider several strengths and
limitations. One strength of the study was the inclusion of both male and female twins,
which allowed us to test for gender differences. Another strength was that both twins and
their partners completed measures of dyadic adjustment. Although the correlation between
twins and their partners was large (s=.58), it was not a perfect correlation, which supports
our decision to model the associations between twins’ symptoms and both twins’ and
partners’ reports of dyadic adjustment. Because results were generally consistent for
analyses involving twins’ versus partners’ report of dyadic adjustment, the association
between dyadic adjustment and psychopathology cannot be explained solely by method
covariance. There are also several limitations of the study. Most importantly, findings are
cross-sectional. Stronger evidence for causation would be obtained through longitudinal
studies, in which researchers test whether dyadic adjustment is prospectively associated with
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symptoms of psychopathology in MZ and DZ twins and the magnitude of genetic and
environmental influences on the prospective association. Also, power to detect gender
differences in parameters was low.

Additional research is needed on the association between dyadic adjustment and other forms
of psychopathology in genetically informative samples. For example, the measure of anxiety
used in the current study — the BAI — largely consists of somatic items, and may be best
conceptualized as a measure of panic symptoms (Leyfer et al., 2006). Therefore, research
involving genetically informative samples is needed on dyadic adjustment and general
measures of anxiety and symptoms of other anxiety disorders. For example, marital
adjustment is prospectively associated with symptoms of generalized anxiety disorder
(Whisman et al., in press) and incidence of social phobia (Overbeek et al., 2006), suggesting
that it may be fruitful to examine the association between dyadic adjustment and these
anxiety disorders in genetically informative samples. Finally, it will be important to examine
other relationship parameters, including relationship status and aspects of relationship
functioning other than relationship quality, in genetically informative samples to fully
understand how relationships influence and are influenced by psychopathology. For
example, a longitudinal twin study of marriage and desistance of antisocial behavior found
evidence for selection (i.e., men less inclined toward antisocial behavior were more likely to
marry) and causation (i.e., married twins engaged in less antisocial behavior following
marriage relative to unmarried co-twins) (Burt et al., 2010).

In summary, results from this sample of Swedish male and female twins and their spouse or
long-term partner are consistent with prior twin studies in suggesting that dyadic adjustment
may be causally associated with symptoms of depression, and extend prior research by
including both women and men and examining data on dyadic adjustment for both partners.
In addition, the current findings are the first to demonstrate support for a potential causal
association between dyadic adjustment and anxiety symptoms in both women and men using
a genetically informative sample. The use of a genetically informative sample of twins
allowed us to account for unmeasured genetic and shared environmental confounds, which
provides an important advance in enhancing understanding the nature of the association
between dyadic adjustment and both depression and anxiety. Furthermore, in suggesting that
nonshared environmental influences may largely account for this covariation, which may be
due to partner characteristics, these results have important clinical implications. Specifically,
findings suggest that changing partner characteristics, could result in changes in
psychopathology. As such, couple-based interventions that target changing behavior (e.g.,
enhancing communication) and thereby improving dyadic adjustment may be effective in
preventing and treating depression and anxiety. Indeed, a growing literature suggests that
couple-based interventions are effective in treating psychopathology (Whisman, 2013;
Whisman and Baucom, 2012). The current findings support continued research on the role
of dyadic adjustment in the onset and course of psychopathology and the use of couple-
based treatments for the prevention and treatment of psychopathology.
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Highlights

. Examined dyadic adjustment, depression, and anxiety in female and male
twins.

. Dyadic adjustment was negatively correlated with depressive and anxiety
symptoms.

. Similar results were obtained using partners’ report of dyadic adjustment.

. Common nonshared environmental influences between dyadic adjustment and
symptoms.

. Partners’ characteristics may influence dyadic adjustment, depression, and
anxiety.
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Limitations

Longitudinal research in genetically informative samples would provide a stronger test of
the causal association between dyadic adjustment and psychopathology.
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Figure 1.

Cholesky decomposition of depressive symptoms with twin-reported dyadic adjustment
(panel i) and partner-reported dyadic adjustment (panel ii). The figure depicts the model for
one twin. However, the Cholesky decomposition estimates the same model for both twins,
and constrains the correlation between A of Twin 1 and Twin 2 to be 1 in MZ twins to reflect
that MZ twins share 100% of their genes, and .5 in DZ twins to reflect that DZ twins share
50% of their segregating genes on average. The correlation between C of Twin 1 and Twin 2
is constrained to 1 to reflect that all twins share a common environment. In panel i,
parameters are presented separately for men and women, with men in bold and women in
italics. In panel ii, parameters were constrained to be equal across men and women. Dashed
lines indicate nonsignificant paths. In panel i, dotted lines indicate paths that are significant
in one sex and nonsignificant in the other. Ellipses indicate latent variables, and rectangles
indicate observed variables. Al=additive genetic influences common to both the DAS and
the CES-D; A2=additive genetic influences specific to the CES-D; Cl=shared environmental
influences common to the DAS and CES-D; C2=shared environmental influences specific to
the CES-D; E1=nonshared environmental influences common to the DAS and CES-D;
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E2=nonshared environmental influences specific to the CES-D; DAS=Dyadic Adjustment
Scale; CES-D=Center for Epidemiologic Studies Depression Scale. * p<.05. * p< .10.
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Figure 2.
Cholesky decomposition of anxiety symptoms with twin-reported dyadic adjustment (panel

i) and partner-reported dyadic adjustment (panels ii and iii). The figure depicts the model for
one twin. However, the Cholesky decomposition estimates the same model for both twins,
and constrains the correlation between A of Twin 1 and Twin 2 to be 1 in MZ twins to reflect
that MZ twins share 100% of their genes, and .5 in DZ twins to reflect that DZ twins share
50% of their segregating genes on average. The correlation between C of Twin 1 and Twin 2
is constrained to 1 to reflect that all twins share a common environment. In panels i and ii,
parameters were constrained to be equal across men and women. In panel iii, parameters
were not constrained to be equal across sex (parameters for men in bold and women in
italics), and dotted lines indicate paths that are significant in one sex but not in the other.
Dashed lines indicate nonsignificant paths. Ellipses indicate latent variables, and rectangles
indicate observed variables. Al=additive genetic influences common to both the DAS and
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the BAI; A2=additive genetic influences specific to the BAI; C1l=shared environmental
influences common to the DAS and BAI; C2=shared environmental influences specific to
the BAI; E1=nonshared environmental influences common to the DAS and BAI;
E2=nonshared environmental influences specific to the BAl; DAS=Dyadic Adjustment
Scale; BAI=Beck Anxiety Inventory. *p < .05.
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Table 2

Correlations Between Within-Pair Difference in Dyadic Adjustment and Within-Pair Difference in Depressive

or Anxiety Symptoms in MZ Twin Pairs

Gender Twin DASand Partner DASand Twin DASand Partner DAS and

CES-D CES-D BAI BAI
Men -28% -19% -35% -25%
Women -34" -21” -23" 01

Note. DAS = Dyadic Adjustment Scale. CES-D = Center for Epidemiologic Studies Depression Scale. BAI = Beck Anxiety Inventory.

*
p<.05.
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Table 4

Decomposition of Correlations between Dyadic Adjustment and Depressive or Anxiety Symptoms

Measures A C E Total
Twin DAS and CES-D (Men) -16 *(40%) .00 (0%) 24 *(60%) —407"
Twin DAS and CES-D (Women) ~ -.02 (5%)  -.13(41%) _ 17 *(54%) _32%
Partner DAS and CES-D -07(34%)  -01(4%)  _14%(6206) -22°
Twin DAS and BAI ~13(47%)  00(0%)  _14%(s3%6) -.27°
Partner DAS and BAI -02(11%) -02(16%) —10*(73%) -.14*
Partner DAS and BAI (Men) 13 (-98%) -.05(37%) _op *(161%) _13%
Partner DAS and BAI (Women) -.13(85%) -.04 (25%) .01 (-10%) _16%

Page 24

Note. Results are presented separately for men and women for the association between twin DAS and CES-D because constraining the parameters

to be equal between men and women led to a significant decrement in fit, AX2(8)227.95, p<.01. For the association between partner DAS and BAI,

results are presented for men and women together and separately; constraining all of the parameters to be equal did not lead to a significant

decrement in fit, AX2(9)=9.82, =.36, but constraining the nonshared environmental covariance path did, sz(l) =5.64, p=.02. Percentages were
calculated by taking the correlation attributable to A, C, or E and dividing it by the total correlation and multiplying it by 100 (e.g., —.16/-.40 =.
40%x100 = 40%). Negative percentages indicate that the correlation due to genetic or environmental influences is in the opposite direction as the
total correlation. A = additive genetics, C = shared or common environment, E = nonshared environment. DAS = Dyadic Adjustment Scale; CES-D
= Center for Epidemiologic Studies Depression Scale; BAI = Beck Anxiety Inventory.

*
p<.05.
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