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Wepooled data from 10 longitudinal studies of 1,104married couples
to test the Vulnerability-Stress-Adaptation (VSA) model of change in
relationship satisfaction. Studies contained both spouses’ self-reports
of neuroticism, attachment anxiety, and attachment avoidance; ob-
servational measures of engagement and opposition during problem-
solving discussions at baseline; and repeated reports of both spouses’
stress and marital satisfaction over several years. Consistent with
the VSA model, all three individual and partner qualities predicted
changes in marital satisfaction that were mediated by observa-
tions of behavior and moderated by both partners’ experiences
with stress. In contrast to the VSA model, however, rather than
accentuating the association between individual differences and
behavior, both partners’ stress moderated the strength, and even
direction, of the association between behavior and changes in marital
satisfaction over time. Taken together, these findings indicate that 1)
qualities of both couple members shape their behavioral exchanges,
2) these behaviors explain how individuals and their partners’ endur-
ing qualities predict relationship satisfaction, and 3) stress experi-
enced by both couple members strongly determines how enduring
qualities and behavior predict changes in relationship satisfaction
over time. The complex interplay among both partners’ enduring
qualities, stress, and behavior helps explain why studies may fail to
document direct main effects of own and partner enduring qualities
and behavior on changes in relationship satisfaction over time.

marriage | stress | interpersonal communication | personality |
attachment security

Most newlyweds report high levels of relationship satisfac-
tion and optimism about their future. Nevertheless, many

couples experience declines in relationship satisfaction over time
(1), and, as a consequence, between 30% and 50% of marriages
in many Western countries end in divorce (2, 3). Such marital
dysfunction has deleterious implications for the mental and
physical health of the two spouses involved (4, 5) as well as their
children (6). Thus, explaining how initially high levels of relation-
ship satisfaction decline over time has been an enduring question,
and perhaps the central question, for relationship science.
Several influential theories have attempted to answer this ques-

tion, each highlighting a different source of influence on intimate
relationships. Interdependence theory (7, 8), for example, focuses
on how dyad members affect one another through their behaviors.
In their seminal analysis, Kelley et al. (9) argued that 1) the be-
haviors of each partner toward the other “comprise the reality of
the relationship,” 2) any variables that affect a relationship do so
“only as they affect the[se] events,” and thus 3) dyadic interaction
“must be, explicitly or implicitly, the focus of any analysis of the
close relationship” (pp. 42–43). Other perspectives, in contrast,
emphasize individual differences such as attachment security (10,
11) and personality (12, 13). Attachment theory, for example,
posits that infants’ early interpersonal experiences lead them to
develop relatively enduring mental models of themselves and their
caregivers, which guide their interpersonal relationships through-
out the remainder of their lives. Whereas infants with responsive

caregivers develop secure mental models that benefit subsequent
relationships, infants with unresponsive caregivers develop in-
secure mental models that undermine subsequent relationships.
Finally, social ecological models draw attention to contextual
and environmental factors, such as sources of stress outside of
the relationship and coping resources (14, 15). According to these
perspectives, physical and psychological demands on couples un-
dermine healthy relationship functioning whereas coping resources
promote it.
Twenty-five years ago, the Vulnerability-Stress-Adaptation (VSA)

model (16) attempted to integrate these perspectives to develop a
more comprehensive explanation of how relationship satisfaction
changes over time (Fig. 1). In line with attachment and personality
perspectives, the model notes that each member of a couple brings
to their relationship a set of enduring vulnerabilities (V), or indi-
vidual differences, that can undermine their own and their partner’s
relationship satisfaction and lead to eventual relationship dissolution.
Echoing the classic writings of Kelley et al. (9), however, the VSA
model argues that these individual and partner qualities do not affect
relationship satisfaction directly; rather, the VSA model posits that
enduring qualities affect satisfaction indirectly through their direct
effects on adaptive processes (A), which include the behavioral ex-
changes that occur between dyad members. Finally, as highlighted by
socioecological models, the VSA model also acknowledges circum-
stances outside the relationship, most notably the stressors (S) faced
by each member of the dyad (e.g., demands at work, financial strain),
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suggesting such circumstances independently predict relationship
outcomes through their direct effects on adaptive processes such
as behavior.
By drawing explicit links between the socioecological per-

spective and theories of relationships that focus exclusively on
individual differences and dyadic behaviors, the VSA model gives
rise to several novel predictions. First, the model predicts that
couples’ experience of external stress is not only a function of ex-
ogenous factors but also the result of partners’ own enduring vul-
nerabilities (a stress generation hypothesis). Second, the model
predicts that enduring vulnerabilities and external stress interact to
account for subsequent adaptive processes, such that enduring
vulnerabilities more strongly predict adaptive processes when
spouses experience more stress and stress more strongly predicts
adaptive processes among spouses possessing more enduring
vulnerabilities (a moderation hypothesis). Third, the model predicts
that the direct effects of enduring vulnerabilities and stress on cou-
ples’ adaptive processes account for the influence of those qualities
on changes in relationship satisfaction over time (a mediation hy-
pothesis). Finally, the model predicts that the enduring vulnerabil-
ities and stress of both partners shape their interactions and, through
these interactions, their relationship satisfaction and relationship
dissolution (a dyadic hypothesis).
Although the stress generation hypothesis has received ex-

tensive empirical support over the years (17–20), support for the
other hypotheses has been inconsistent. For example, although
several studies support the VSA model’s mediational prediction
by showing that couples’ behavior mediates the association between
enduring qualities and relationship satisfaction concurrently (21,
22), other research questions the possibility that behavior mediates
the link between enduring qualities and changes in satisfaction over
time. Specifically, not only have several studies failed to document
associations between people’s enduring characteristics and changes
in their relationship satisfaction over time (23–25), several other
studies have failed to provide evidence that couples’ behaviors have
implications for changes in relationship satisfaction (for a review,
see ref. 26). Other research raises questions about the VSA mod-
el’s moderation hypothesis. Whereas the VSA model predicts that
stress interacts with enduring characteristics to predict adaptive
processes, several studies have found that stress interacts with
adaptive processes to predict relationship satisfaction (27–29). Fi-
nally, some research has questioned the dyadic hypothesis. Most
notably, a team of 86 relationship scientists recently pooled data on
up to 200 variables from 43 longitudinal data sets comprising
11,196 romantic couples to show that enduring qualities and
adaptive processes reported by an individual’s partner accounted
for no unique variance in that individual’s relationship satisfac-
tion, either concurrently or over time (24). Together, these lines
of research undermine support for the current version of the
VSA model.
Yet before discarding the VSA model entirely, it is important

to note that none of these studies fully tested the model. For
example, studies demonstrating that stress interacts with behavior
to predict relationship satisfaction (27–29) failed to simultaneously
test whether stress also interacts with enduring vulnerabilities to
predict behavior. Given that the VSA model posits that enduring
qualities are a distal source of behavior, any interactions observed

between stress and behavior may reflect uncontrolled interac-
tions between stress and enduring qualities that are mediated by
behavior, as specifically predicted by the VSA model.
Similarly, studies revealing that partners’ and individuals’ en-

during qualities fail to predict changes in relationship satisfaction
over time (23–25) have not considered the role of couples’ expe-
riences with stress over that same period of time. Couples’ expe-
riences with stress can change over time, and any variation in
stress over the course of a study may play an important role in
explaining how enduring qualities are associated with change in
satisfaction over the course of that study. Although vulnerabil-
ities may play little role in predicting how satisfaction changes for
couples who face very little stress over time, such vulnerabilities
may begin to have implications when individuals or partners en-
counter more stress over time (17), even if that stress is not present
initially. Although enduring qualities and behavioral tendencies can
also change to some extent, they are relatively more stable (see
refs. 30, 31), which may make variation in stress particularly im-
portant for explaining change in satisfaction. Indeed, the authors of
the VSA model highlight the critical role of stress in accounting for
change in relationship satisfaction by stating, “given that a couple’s
level of enduring vulnerabilities is expected to remain relatively
stable, variation in a couple’s experiences of stress over the course
of their marriage should predict the timing of declines in marital
satisfaction” (ref. 16, pp. 25).
Finally, research failing to offer evidence that individuals’ part-

ners’ enduring qualities play a substantial role in shaping individ-
uals’ relationship satisfaction (24) did not test the VSA model’s
prediction that enduring qualities predict satisfaction through
adaptive processes, such as the behavioral exchanges that occur
between partners. In fact, the 43 data sets included in that analysis
relied almost exclusively on self-report measures of behavior. Be-
cause self-report measures of behavior can be biased by “sentiment
override” (32) [i.e., the tendency for partners’ global feelings about
their relationship to color their reports of relationship processes
like behavior (33–35)], it is difficult to draw strong conclusions
about how partners influence one another from research that relies
exclusively on such measures. For this reason, researchers since the
1970s have relied on observational measures to assess communi-
cation in close relationships (36) (for reviews, see refs. 37–39).
Taken together, these limitations mean that some of the central

predictions of the VSA model have never been tested directly,
leaving several open questions. First, does stress accentuate the
association between enduring qualities and relationship behavior,
or does stress moderate the association between behavior and
changes in relationship satisfaction? Second, does behavior me-
diate the effects of enduring vulnerabilities on subsequent changes
in relationship satisfaction over time, or does this mediational
relationship only emerge concurrently? Third, do individuals’ part-
ners’ qualities predict changes in individuals’ relationship satisfac-
tion through those partners’ behavior, or are changes in relationship
satisfaction determined solely by intrapersonal factors?

The Current Research
We drew upon 10 existing longitudinal studies of 2,208 members
of 1,104 different-sex, newly married couples to formally test the
VSA model and thereby clarify the role of enduring qualities,
adaptive processes, and stress in predicting change in marital
satisfaction over time. None of these studies were included in the
research bearing on the VSA model described so far. All studies
spanned between 2 and 4 y and involved between 5 and 10 waves
of data, offering 12,486 assessments of marital satisfaction across
the early years of marriage. Details about each study appear in
SI Appendix.
Each study was designed with the VSA model in mind, and

thus each study contained several of the same predictors and
outcomes. All 10 studies obtained both spouses’ baseline self-
reports of three enduring vulnerabilities (V) highlighted in prior

Fig. 1. The original VSA model (16).
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work: neuroticism (23) (for review, see ref. 40), attachment
anxiety, and attachment avoidance (41) (for review, see ref. 10).
All 10 studies also contained baseline observational measures of
behavioral exchanges between spouses—the key mechanism
through which the VSA model suggests individuals’ enduring qual-
ities and stress influence their own and their partners’ relationship
satisfaction. In all studies, couples attended a baseline laboratory
session where they engaged in either two or four recorded problem-
solving discussions that lasted either 8 or 10 min. Recent theoretical
frameworks identify two orthogonal dimensions of dyadic behavior
during such discussions: levels of opposition to (versus cooperation
with) one another’s perspectives and goals (i.e., opposition) (39)
and levels of engagement in (versus withdrawal from) the dis-
cussion (i.e., engagement) (42). All 10 studies obtained observer
ratings of oppositional behavior for each partner, and 9 of the 10
studies obtained observer ratings of engagement for each part-
ner. Although couples’ behavioral tendencies can change over
time, particularly in response to intervention (43), behaviors like
those measured here have demonstrated modest test-retest corre-
lations in prior research (30). Finally, all studies obtained repeated
measures of both spouses’ reports of external stress (S) over time.
Specifically, spouses rated their levels of stress experienced over
each assessment period (e.g., past 6 mo) in 11 domains (e.g., work,
family, health, extended family, friends, and finances) that we av-
eraged to form a measure of stress experienced outside the rela-
tionship at each assessment. Spouses also reported on their levels
of relationship stress, but these reports were excluded a priori to
minimize the possibility of overlap between the stress measure and
the relationship outcome assessments.
We pooled across all 10 studies to conduct a series of inte-

grative data analyses (44) to address questions regarding the VSA
model. Given idiosyncratic differences in measurement across stud-
ies, all variables were standardized within each study. Correlations
among all predictors appear in SI Appendix. All analyses included
dummy codes to account for the differences between samples.

Results
Do Enduring Qualities Predict Initial Stress?We began by testing the
VSA model’s stress generation hypothesis that enduring vul-
nerabilities predict higher levels of individuals’ experiences of
stress outside the relationship at baseline as well as the dyadic
version of this hypothesis that individuals’ partners’ enduring vul-
nerabilities uniquely predict higher levels of individuals’ stress at
baseline. To do so, we estimated a single multilevel model that
contained fixed estimates that collapsed across husbands and wives
and a single random intercept. Specifically, we regressed baseline
reports of stress onto individuals’ and partners’ reports of the three
enduring qualities, controlling for sex (effects-coded). Final results
appear in Table 1. Consistent with the VSA model and prior re-
search on the stress generation hypothesis (17–20), all three of
individuals’ own enduring qualities as well as partner attachment
anxiety were associated with reporting more stress. These results
not only further support the VSA model’s stress generation hy-
pothesis but also highlight the importance of considering dyadic
effects when examining these processes.

Do Initial Stress and Enduring Qualities Interact to Predict Behavior?
Next, we tested the VSA model’s moderation hypothesis that stress
interacts with enduring vulnerabilities to predict behavior as well as
the dyadic version of this hypothesis that partner stress interacts
with partner enduring vulnerabilities to uniquely predict indi-
viduals’ own behavior. Specifically, we estimated two additional
multilevel models that contained fixed estimates collapsed across
husbands and wives and a random intercept. The first model
regressed individuals’ opposition onto sex, individuals’ and part-
ners’ stress reported at baseline, individuals’ and partners’ reports
of the three enduring qualities, and interactions between each
enduring quality and stress, whereas the second model regressed

individuals’ engagement onto these same variables. Given op-
position and engagement were correlated (r = −0.25), each
model also controlled for the other form of behavior to ensure
independent effects. Note that these analyses can be understood
as a test of the first path of the VSA model’s mediational predic-
tion that behavior mediates the effects of stress and vulnerabilities
on marital satisfaction, which we directly address in a later section.
For these and all analyses, we dropped all nonsignificant interac-
tions not involved in significant higher-order interactions. For all
analyses, full-model results appear in SI Appendix.
Final results appear in Table 2. With respect to oppositional

behavior, none of the three interactions involving own stress reached
significance. One of the three interactions involving partner stress
reached significance—the interaction between partner neuroticism
and partner stress. Although this interaction is consistent with the
VSA model’s dyadic hypothesis that partner qualities and stress
interact to predict individuals’ own behavior, the direction of the
interaction was opposite of that proposed by the VSA model’s
moderation hypothesis. Whereas the model suggests that stress
exacerbates the effects of vulnerabilities on behavior, simple effects
tests indicated that individuals married to partners higher in neu-
roticism exhibited more opposition when those partners experi-
enced low stress (−1 SD, b = 0.078, SE = 0.030, P = 0.010),
whereas partner neuroticism was unassociated with individuals’
opposition when partners experienced high stress (+1 SD, b =
0.001, SE = 0.031, P = 0.984). Furthermore, and also in contrast
to the VSA model, neither own stress nor partner stress directly
predicted opposition. Instead, own attachment anxiety and own
attachment avoidance were directly associated with individuals
engaging in more oppositional behavior regardless of individuals’
own levels of stress.
With respect to predictors of engagement, once again, none of

the three interactions involving enduring qualities and own stress
reached significance. Two of the three interactions involving part-
ner enduring qualities and partner stress reached significance—the
interaction between partner stress and partner attachment anxiety
and the interaction between partner stress and partner attachment
avoidance—which provides additional support for the VSAmodel’s
dyadic hypothesis. Nevertheless, the pattern of these interactions
was also in contrast to the VSA model prediction that stress ac-
centuates the association between enduring vulnerabilities and be-
havior. Partner attachment anxiety was significantly associated with
individuals being more engaged when those partners experienced
low levels of stress (b = 0.071, SE = 0.033, P = 0.032), but partner
attachment anxiety was not significantly associated with individuals’
engagement when those partners experienced high levels of stress
(b = −0.048, SE = 0.031, P = 0.120). Likewise, partner attachment
avoidance was associated with individuals being less engaged when
those partners experienced low stress (b = −0.104, SE = 0.032, P =
0.001), but attachment avoidance was not significantly associated
with engagement when those partners experienced high stress (b =
0.016, SE = 0.032, P = 0.620). Moreover, neither own nor partner

Table 1. Associations between individuals’ and partners’
enduring qualities and individuals’ stress

Predictor b SE P

Intercept −0.079 0.022 <0.001
Own sex (−1 = men; 1 = women) −0.039 0.019 0.038
Own neuroticism 0.220 0.021 <0.001
Own attachment anxiety 0.145 0.022 <0.001
Own attachment avoidance 0.141 0.022 <0.001
Partner neuroticism 0.018 0.021 0.400
Partner attachment anxiety 0.084 0.022 <0.001
Partner attachment avoidance 0.019 0.022 0.391

Bold entries highlight associations that are statistically significant.
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stress was directly associated with individuals’ levels of engagement.
Instead, own attachment anxiety was associated with individuals
being more engaged, whereas own neuroticism and own attachment
avoidance were associated with individuals being less engaged.
Of note, the pattern of interactions was the same in a set of

supplemental analysis that did not include the main effects of
own and partner stress, ensuring they were not due to multi-
collinearity. Likewise, given conceptual overlap between neuroticism
and attachment anxiety, we also confirmed through another set of
supplemental analyses that all effects involving own and partner
neuroticism were the same when own and partner attachment anx-
iety were excluded from the model and vice versa.
In sum, these analyses failed to support the VSA model’s

moderation prediction that enduring vulnerabilities are more
strongly associated with behavior when couples are under greater
stress: None of the six possible interactions involving own stress
and own enduring qualities were significant. Although three of
the six interactions involving partner stress and enduring quali-
ties were significant, all three interactions were in the direction
opposite of that suggested by the VSA model. Rather than being
more strongly associated with behavior under conditions of high
stress, individuals’ partners’ qualities were only associated with
individuals’ behaviors when those partners experienced low stress.
Low partner stress may be a context that is particularly conducive
to responding to partners in a way that is targeted to that partners’
qualities, whereas high partner stress may undermine such tailored
responsiveness. In total, every enduring quality was associated with
at least one form of behavior, but all associations were either direct
or emerged only under conditions of low stress.

Do Enduring Qualities Predict the Trajectory of Marital Satisfaction?
Before turning to the alternative possibility that stress moderates
the association between behavior and marital satisfaction to account
for indirect effects of enduring qualities on changes in marital sat-
isfaction, we tested whether own and partner enduring qualities
predicted the trajectory of individuals’ marital satisfaction di-
rectly. Specifically, we conducted a single growth curve analysis
that regressed individuals’marital satisfaction reported at each wave
of data collection onto: time of assessment (years since baseline),
individuals’ and partners’ enduring qualities reported at baseline,
and the interaction between each individual and partner quality and
time. The model estimated fixed estimates collapsed across hus-
bands and wives but separate random intercept and time effects for

husbands and wives. We again dropped nonsignificant interac-
tions not involved in significant higher-order interactions.
Results appear in Table 3. As can be seen, all three individual

and partner qualities were negatively associated with individuals’
initial satisfaction. Controlling for these associations, only own
and partner attachment anxiety were directly associated with steeper
declines in marital satisfaction. Although these analyses provide only
some support for the idea that individuals’ and partners’ qualities
help determine how relationship satisfaction changes over time, it is
important to note that they ignore the role of behavior in potentially
mediating such effects. Indeed, the analyses in the prior section
revealed that every enduring individual and partner quality was
associated with individuals’ behaviors. In the next section, we test
whether individuals’ and partners’ behaviors interacted with
stress to predict the trajectory of satisfaction.

Do Stress and Behavior Interact to Predict the Trajectory of Marital
Satisfaction?We tested the interactive effects of stress and behavior
on the trajectory of marital satisfaction by conducting a single
growth curve analysis that regressed individuals’marital satisfaction
reported at each wave of data collection onto sex, time of as-
sessment, observations of individuals’ and partners’ behavior at
baseline, individuals’ and partners’ reports of stress at each wave
of data collection, the interactions between individuals’ stress

Table 2. Associations between individuals’ and partners’ enduring qualities and
individuals’ behavior

Predictor

Opposition Engagement

b SE P b SE P

Intercept 0.002 0.026 0.610 0.032 0.082 0.700
Engagement −0.171 0.022 <0.001
Opposition – – – −0.170 0.022 <0.001
Own sex (−1 = men; 1 = women) 0.090 0.017 <0.001 0.129 0.017 <0.001
Own neuroticism 0.004 0.024 0.876 −0.071 0.024 0.003
Own attachment anxiety 0.091 0.025 <0.001 0.069 0.025 0.005
Own attachment avoidance 0.069 0.024 0.004 −0.085 0.024 <0.001
Own initial stress 0.036 0.023 0.127 −0.010 0.023 0.663
Partner neuroticism 0.039 0.024 0.110 −0.036 0.024 0.133
Partner attachment anxiety 0.040 0.025 0.104 0.012 0.025 0.615
Partner attachment avoidance 0.032 0.024 0.182 −0.044 0.024 0.065
Partner initial stress −0.001 0.023 0.982 −0.022 0.023 0.348
Partner neuroticism × partner stress −0.039 0.019 0.037 – – –

Partner attachment anxiety × partner stress – – – −0.060 0.020 0.004
Partner attachment avoidance × partner stress – – – 0.060 0.022 0.005

Bold entries highlight associations that are statistically significant.

Table 3. Associations between individuals’ and partners’
enduring qualities and the trajectory of individuals’ marital
satisfaction

Predictor b SE P

Intercept 0.162 0.023 <0.001
Own sex (−1 = men; 1 = women) 0.034 0.025 0.163
Own neuroticism -0.050 0.017 0.004
Own attachment anxiety −0.085 0.018 <0.001
Own attachment avoidance −0.133 0.017 <0.001
Time −0.187 0.012 <0.001
Time × own attachment anxiety −0.030 0.009 0.001
Partner neuroticism −0.042 0.017 0.014
Partner attachment anxiety −0.055 0.018 0.002
Partner attachment avoidance −0.061 0.017 <0.001
Time × partner attachment anxiety −0.026 0.009 0.006

Bold entries highlight associations that are statistically significant.
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and individuals’ behavior, the interactions between partners’
stress and partners’ behavior, and the three-way interactions be-
tween each one of these effects and time. In this model, three-way
interactions between stress, behavior, and time estimate whether
changes in satisfaction over time vary as a function of the behav-
ioral tendencies exhibited at baseline and average levels of stress
experienced across the study. Given that own and partner enduring
qualities were directly associated with individuals’ stress and be-
havior in prior analysis, we additionally controlled for the six en-
during qualities reported by individuals and their partners, thereby
allowing this analysis to serve as an estimate of the second path of
the VSA model’s prediction that behavior mediates the effects of
vulnerabilities on marital satisfaction. We directly test mediation in
the next section. We also allowed own and partner enduring
qualities to predict changes in marital satisfaction directly to ex-
amine whether they exerted any effects beyond the interactive ef-
fects of behavior and stress. The model estimated fixed estimates
collapsed across husbands and wives but separate random effects
for husbands and wives of the intercept, time, stress, and partner
stress. We again dropped nonsignificant interactions not involved
in significant higher-order interactions.
Results appear in Table 4. As in the previous analyses, all

three of individuals’ own enduring qualities were negatively as-
sociated with initial levels of individuals’ marital satisfaction. In
addition, the interaction between own opposition and own stress
was positively associated with individuals’ initial marital satisfac-
tion; own opposition was significantly negatively associated with
own initial marital satisfaction at both low and high levels of stress,
but this association was stronger at low (−1 SD, b = −0.120, SE =
0.019, P < 0.001) versus high (+1 SD, b = −0.074, SE = 0.017, P <
0.001) levels of stress. See Fig. 2A. Individuals’ own opposition was
not significantly associated with changes in individuals’ satisfaction
over time, either as a main effect or in interaction with stress. In
contrast, individuals’ engagement did interact with individuals’
stress to predict changes in their marital satisfaction over time;
own engagement was not significantly associated with changes in
own marital satisfaction among individuals experiencing rela-
tively low levels of stress on average (−1 SD, b = −0.008, SE =
0.014, P = 0.544), but own engagement was positively associated
with changes in own marital satisfaction among individuals ex-
periencing high levels of stress on average (+1 SD, b = 0.029,
SE = 0.012, P = 0.012). In other words, being more engaged in
problem-solving discussions was only beneficial for changes in
marital satisfaction among individuals who experienced high
levels of stress over time on average. See Fig. 2B. Controlling for
these effects, none of individuals’ own enduring qualities were
directly associated with changes in marital satisfaction over time.
Regarding partner effects, partner attachment anxiety and part-

ner opposition were again negatively associated with individuals’
initial levels of marital satisfaction. Controlling for these associa-
tions, both partner engagement and partner oppositional behavior
interacted with partner stress to predict changes in individuals’
marital satisfaction over time. Among individuals married to part-
ners who experienced low levels of stress on average, partner en-
gagement was not significantly associated with changes in individuals’
marital satisfaction (b = −0.006, SE = 0.014, P = 0.675), and partner
opposition was negatively associated with changes in individuals’
marital satisfaction (b = −0.030, SE = 0.015, P = 0.042). Among
individuals married to partners who experienced high levels of stress
on average, in contrast, both partner engagement (b = 0.030, SE =
0.012, P = 0.010) and partner opposition (b = 0.027, SE = 0.012, P =
0.023) were positively associated with changes in individuals’ marital
satisfaction over time. See Fig. 2 C and D. Although the benefits of
partner opposition may seem counterintuitive, they are consistent
with other research indicating that opposition can be adaptive over
time by clarifying problems and motivating people to more ef-
fectively manage them (39, 45, 46), which may be particularly
necessary among people facing the more demanding circumstances

that accompany high stress (47). Controlling for these effects,
none of individuals’ partners’ enduring qualities were directly
associated with changes in marital satisfaction over time.
In sum, own and partner behavior did not exert direct main

effects on changes in marital satisfaction over time. Instead, all
four behaviors examined—own opposition, own engagement,
partner engagement, and partner opposition—interacted with ei-
ther initial stress or changes in stress to predict either initial sat-
isfaction or changes in satisfaction over time. Own opposition
interacted with initial stress to predict initial satisfaction, such that
own opposition was more negatively associated with initial levels of
own satisfaction among individuals who experienced low stress.
Partner opposition and both own and partner engagement inter-
acted with the average levels of stress reported across the study to
explain changes in satisfaction. Own and partner engagement were
only associated with more stable marital satisfaction when those
individuals or their partners experienced more stress over time on
average. Partner opposition was associated with steeper declines in
satisfaction among individuals whose partners experienced rela-
tively low levels of stress over time on average but associated with
more stable satisfaction among individuals whose partners experi-
enced high stress over time on average. These findings make sense
when one considers that one of the critical functions of problem-
solving behaviors is to solve problems. Being engaged in problem-
solving discussions and behaving in an oppositional manner during
such discussions can motivate change (39, 46), which may be most,
or perhaps only, necessary when couples tend to face challenging
circumstances—such as high levels of stress. When circumstances
are less stressful, and thus change is less necessary, being more
engaged does not appear to be necessary, and being oppositional
appears to be costly. All told, these three enduring traits, two types
of behavior, stress, and their interactions accounted for 15.5% of
the variance in the trajectory of individuals’ marital satisfaction.

Table 4. Interactive effects of own and partner behavior and
stress on the trajectory of individuals’ marital satisfaction

Predictor b SE P

Intercept 0.183 0.019 <0.001
Own sex (−1 = men; 1 = women) 0.053 0.013 0.034
Own neuroticism −0.034 0.016 0.039
Own attachment anxiety −0.071 0.017 <0.001
Own attachment avoidance −0.094 0.016 <0.001
Own stress −0.052 0.014 <0.001
Own opposition −0.099 0.016 <0.001
Own engagement −0.016 0.017 0.336
Own stress × own opposition 0.022 0.011 0.045
Own stress × own engagement 0.005 0.013 0.726
Time −0.168 0.012 <0.001
Time × own stress −0.035 0.008 <0.001
Time × own engagement 0.010 0.011 0.341
Time × own stress × own engagement 0.019 0.008 0.012
Partner neuroticism −0.032 0.016 0.054
Partner attachment anxiety −0.040 0.017 0.018
Partner attachment avoidance −0.028 0.016 0.090
Partner stress −0.016 0.014 0.234
Partner opposition −0.065 0.017 <0.001
Partner engagement 0.028 0.017 0.089
Partner stress × partner opposition −0.022 0.014 0.111
Partner stress × partner engagement 0.002 0.013 0.886
Time × partner stress −0.017 0.008 0.041
Time × partner opposition −0.000 0.011 0.988
Time × partner engagement 0.014 0.011 0.200
Time × partner stress × partner opposition 0.028 0.008 0.001
Time × partner stress × partner engagement 0.019 0.008 0.017

Bold entries highlight associations that are statistically significant.
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Notably, all effects accounting for changes in marital satisfaction
involved direct or interactive effects of own or partner stress.

Do Interactive Associations between Behavior and Stress Mediate the
Effects of Enduring Qualities on Changes in Marital Satisfaction? The
final set of analyses tested the VSA model’s mediation predic-
tion by testing whether the interactive effects of behavior and
stress on changes in marital satisfaction that emerged in the pre-
vious section mediated the effects of individuals’ and partners’
enduring qualities on changes in individuals’ marital satisfaction.
Specifically, we used RMediation (48) to estimate indirect effects
of each enduring quality based on our estimates of the two paths
that comprised the indirect effects, where path a was the extent to
which each quality predicted each behavior and path b was the
extent to which behavior predicted changes in marital satisfaction
at high and low levels of stress experienced over time, controlling
for enduring qualities.
Results are presented in Table 5. As can be seen, all six en-

during qualities exerted at least one indirect effect on changes in
marital satisfaction, though, like the effects of behavior, these
indirect effects varied across levels of stress. Given that own and
partner engagement were unrelated to changes in satisfaction
under conditions of low own and low partner stress, none of the
enduring qualities exerted indirect effects through engagement
at low levels of own or partner stress. Instead, own neuroticism,
own attachment anxiety, and own attachment avoidance each in-
directly predicted changes in individuals’ own marital satisfaction
through their effects on individuals’ own engagement at high levels
of stress, such that both neuroticism and attachment avoidance
were indirectly associated with steeper declines in marital satis-
faction through less engagement, whereas attachment anxiety was
associated with less steep declines in marital satisfaction through
more engagement. Likewise, partner neuroticism, partner attach-
ment anxiety, and partner attachment avoidance each indirectly
predicted changes in individuals’ marital satisfaction through
their effects on partners’ engagement at high levels of partner
stress, such that both partner neuroticism and partner attach-
ment avoidance were indirectly associated with steeper declines
in marital satisfaction through less partner engagement, whereas
partner attachment anxiety was associated with less steep declines

in marital satisfaction through more partner engagement. Given
that partner opposition predicted changes in satisfaction under
conditions of both low and high partner stress, indirect effects of
enduring qualities emerged in both contexts, though, like the
effects of partner opposition, the direction of these effects was
different across low versus high partner stress. Partner attach-
ment anxiety and partner attachment avoidance were each in-
directly associated with steeper declines in marital satisfaction
under conditions of low partner stress because each quality was
associated with partners exhibiting more oppositional behavior
during problem-solving discussions, which was harmful in the
context of low partner stress. In contrast, these same variables
were indirectly associated with more stable marital satisfaction
under conditions of high partner stress because oppositional
behavior was beneficial in that context.

Discussion
These findings should be considered in light of several limita-
tions common to all 10 studies. First, all couples were different-
sex newlyweds, and most were White. Although some of the asso-
ciations observed here are unlikely to vary across stages of marriage
or race/ethnicity, the strength and even direction of some associa-
tions may vary in different populations. For example, the fact that
partner oppositional behavior benefits marital satisfaction when
partners experience high stress may be unique to the newlywed
period as such new couples work to establish the norms of the
relationship. Second, given the limited variables common to all
data sets, we were only able to consider a few partner qualities
and behaviors. Other specific associations may have emerged if
additional variables had been included, including other behav-
iors like social support, other enduring qualities like narcissism,
and acute stress. Indeed, each behavior and enduring quality
examined here exerted unique effects.
These limitations notwithstanding, these findings have numer-

ous implications, including for understanding the VSA model of
change in relationship satisfaction. First, the fact that individuals’
reports of enduring qualities, as well as partners’ reports of at-
tachment anxiety, were associated with individuals’ reports of
stress supports the model’s stress generation hypothesis—own and
partner enduring qualities predict individuals’ experience with

A B

C D

Fig. 2. Interactive effects of behavior and stress on the trajectory of marital satisfaction. (A) Own stress × own opposition interaction on initial satisfaction.
(B) Own stress × own engagement interaction on change in satisfaction. (C) Partner stress × partner opposition interaction on change in satisfaction. (D)
Partner stress × partner engagement interaction on change in satisfaction.
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stress. Second, the fact that individuals’ and partners’ enduring
qualities were associated with individuals’ behavior supports the
model’s dyadic hypothesis—both members of the couple affect
adaptive processes. Third, the fact that individuals’ and partners’
enduring qualities predicted changes in marital satisfaction that
were entirely mediated by individuals’ and partners’ behavior sup-
ports the model’s dyadic and mediation hypotheses—behavior ac-
counts for how both partners’ enduring qualities affect individuals’
relationship satisfaction. Finally, the fact that individuals’ and
partners’ experiences of stress over time moderated every effect
that accounted for changes in satisfaction supports the overall
premise of the model—accounting for conditions external to the
couple is critical to understanding how relationships develop.
In addition to offering these key takeaways, these findings

highlight nuances that help reconcile prior inconsistencies in
research on relationships. First, these findings help explain why
some prior studies have failed to document strong associations
between enduring qualities and individuals’ relationship satis-
faction. For example, the analysis cited earlier involving nearly
200 variables from 43 longitudinal data sets (24) were not able to
account for unique variance in individuals’ satisfaction using in-
formation self-reported by those individuals’ partners and could
account for no more than 5% of the variance in changes in satis-
faction over time using any combination of own and partner vari-
ables. In contrast, the analyses reported here used just six individual
variables and six partner variables to show that both individuals’
and partners’ variables contributed to changes in marital satisfac-
tion, accounting for nearly 16% of the variance in the trajectory of
marital satisfaction assessed over the early years of marriage. We
attribute the explanatory power of individuals’ partners’ variables to
1) our focus on the mediational role of behavior, 2) the use of
observational assessments of those behaviors, and 3) consideration
of the moderating role of stress. Indeed, partners’ enduring quali-
ties are associated with changes in individuals’ relationship satis-
faction but only indirectly through the interactive effects of partner

stress and observations of couples’ behavior. Without considering
the role of behavior, only own and partner attachment anxiety were
associated with changes in individuals’ marital satisfaction, and
both of these effects were completely mediated by the interactive
effects of stress and behavior. We attribute our ability to explain
changes in satisfaction over time to our repeated assessments of
stress. Explaining changes in satisfaction over time requires un-
derstanding changes in couples’ experiences over time, including
their experiences with stress. Indeed, as noted, our repeated
measurements of both partners’ experiences of stress were in-
volved in every significant association that emerged to explain
changes in satisfaction over time.
As much as these analyses confirm central tenets of the VSA

model, they suggest important revisions as well. Whereas the
original VSA model posits that stress directly predicts behavioral
processes and the model’s moderation prediction suggests that
stress also accentuates the association between enduring vulnera-
bilities and such behavioral processes, our measure of stress was
unrelated to observed behaviors and did not accentuate the asso-
ciation between any enduring qualities and behavior. On the con-
trary, partner stress minimized the association between several
partner qualities and individuals’ behavior. Our analyses join sev-
eral others (27–29, 47) in revealing that stress moderates how both
engagement and opposition predicted changes in marital satis-
faction. This finding may explain why some studies have failed to
document main effects of behavior on relationship satisfaction
(43). Behavior did not exert main effects on changes in marital
satisfaction in the current studies either, not because behavior did
not predict satisfaction, but because the way behavior predicted
satisfaction depended on concurrent levels of stress. Accordingly,
we suggest a revision to the VSA model that acknowledges the role
of stress in moderating the link between behavior and satisfaction.
See the Revised VSA (RVSA) model in Fig. 3.
Although we found no evidence that stress predicted behavior

or accentuated the link between enduring qualities and behavior,

Table 5. Indirect effects of partner traits on changes in marital satisfaction

Low stress High stress

b 95% CI b 95% CI

Enduring quality → own stress × engagement → changes in marital
satisfaction
Own neuroticism 0.001 −0.001 to 0.003 −0.002* −0.005 to −0.000
Own attachment anxiety −0.001 −0.003 to 0.001 0.002* 0.000 to 0.005
Own attachment avoidance 0.001 −0.002 to 0.003 −0.002* −0.005 to −0.000
Partner neuroticism 0.000 −0.001 to 0.002 −0.001 −0.003 to 0.000
Partner attachment anxiety −0.001 −0.003 to 0.002 −0.001 −0.004 to 0.000
Partner attachment avoidance 0.001 −0.002 to 0.004 0.000 −0.002 to 0.003

Enduring quality → partner stress × partner engagement → changes
in marital satisfaction
Own neuroticism 0.000 −0.001 to 0.002 −0.001 −0.003 to 0.000
Own attachment anxiety −0.000 −0.003 to 0.002 −0.001 −0.004 to 0.000
Own attachment avoidance 0.001 −0.002 to 0.004 0.000 −0.002 to 0.003
Partner neuroticism 0.000 −0.002 to 0.003 −0.002* −0.005 to −0.000
Partner attachment anxiety −0.000 −0.003 to 0.002 0.002* 0.000 to 0.005
Partner attachment avoidance 0.001 −0.002 to 0.003 −0.003* −0.005 to −0.000

Enduring quality → partner stress x partner opposition → changes in
marital satisfaction
Own neuroticism −0.002 −0.005 to 0.000 0.000 −0.002 to 0.002
Own attachment anxiety −0.001 −0.004 to 0.000 0.001 −0.000 to 0.003
Own attachment avoidance −0.001 −0.003 to 0.000 0.001 −0.000 to 0.003
Partner neuroticism −0.000 −0.002 to 0.002 0.000 −0.001 to 0.002
Partner attachment anxiety −0.003* −0.006 to −0.000 0.002* 0.000 to 0.005
Partner attachment avoidance −0.002* −0.005 to −0.000 0.002* 0.000 to 0.004

Bold entries highlight associations that are statistically significant. *P < .05.
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we retain these predictions in the revised version of the VSA
model for two reasons. First, although it minimized rather than
accentuated the effects of several partner qualities, partner stress
did interact with several partner enduring qualities to predict
individuals’ behaviors. Second, it remains possible that stress
measured in other ways more reliably predicts behavior and/or
interacts with enduring qualities to predict behavior, perhaps
even in the manner proposed by the original VSA model. In the
current studies, we measured couples’ more chronic experiences
with stress by asking how much stress they experienced over many
prior months (usually six). Capturing any tendency for stress to
predict behavior, either directly or in interaction with enduring
qualities, may require capturing stress experienced at the moment
that behavior is enacted. Indeed, prior research has shown that
measures of such acute stress have been related to adaptive pro-
cesses in prior work (49–51). Acute stressful events may exert such
effects because they minimize cognitive capacity and make people
more reactive to salient stimuli in the moment (52). Because of
its long-term nature, chronic stress, in contrast, may operate on
long-term outcomes, such as the changes in marital satisfaction
over time, as shown here. In other words, it may be that acute
stress interacts with enduring qualities to predict behavior in the
moment, whereas more chronic stress, like we measured here,
moderates the downstream implications of that behavior for
marital satisfaction.
One more difference between the RVSA model and the original

VSA model warrants comment: The revised model refers to en-
during “qualities,” whereas the original model refers to enduring
“vulnerabilities,” the latter of which was meant to suggest that
certain enduring qualities are liabilities for relationship satisfaction.
Although this assumption may be correct on average, the current
findings suggest important exceptions. In particular, although both
indices of attachment insecurity were associated with lower levels
of relationship satisfaction initially, the manner in which each
quality indirectly predicted changes in satisfaction over time depen-
ded on stress and the behaviors they predicted. For example, both
own and partner attachment anxiety exerted indirect positive effects
on changes in satisfaction through their positive effects on engage-
ment. Likewise, although partner attachment anxiety and partner
attachment avoidance indirectly predicted steeper declines in
individuals’ satisfaction through more partner opposition when
those partners experienced less stress, those same qualities indirectly
predicted less steep declines in marital satisfaction through more
partner opposition when those partners experienced more stress.
The idea that enduring qualities are not inherently beneficial

or harmful for relationships is not unprecedented—others have
also documented benefits of qualities typically presumed to be
harmful for relationships (53–58). For example, although neuroti-
cism is robustly negatively associated with relationship satisfaction
on average (for review, see ref. 40), Daspe et al. (53) demonstrated
a curvilinear association between neuroticism and marital quality,
such that both extremely high and extremely low levels of own and
partner neuroticism were associated with less relationship satis-
faction, suggesting a small dose of neuroticism can benefit a rela-
tionship. More pertinent to the present analyses, Ein-Dor and his
colleagues (55–57) have put forth and supported the idea that that
both forms of attachment insecurity evolved because they can be

functional not just for individuals but also for others around
them. For example, people high in attachment anxiety are par-
ticularly attentive to signs of threat, which can protect against
real and avoidable threats.
The bottom line is that enduring qualities are composed of a

complex set of cognitive and behavioral tendencies, and such
tendencies are not inherently good or bad—their implications
depend on the context in which they are enacted and the outcomes
in question (59–62). Consistent with an affordance perspective
(63), the same situation offers different people different opportu-
nities for thought and action. Accordingly, individual differences
may be best considered as an antecedent of processes that can be
harmful or beneficial for relationships, depending on the 1)
downstream process in question, 2) context in which it occurs,
and 3) outcome under consideration. The idea that accurately un-
derstanding one source of influence on relationships requires ac-
knowledging the independent and interactive effects of the other
sources of influence highlights the need for relationship science
to consider multiple sources of influence simultaneously.

Materials and Methods
All studies were longitudinal, spanned between 2 and 4 y, and included
between 5 and 10 waves of assessment. At baseline of each study, both
members of the couple completed a battery of self-report surveys that
assessed their neuroticism, attachment security, stress, and marital satisfac-
tion, as well as other qualities that were idiosyncratic to each study and thus
beyond the scope of the current analyses. Also, at baseline of all studies,
couple members attended a laboratory session during which they engaged
in at least two problem-solving interactions that were video recorded.
Studies 1 through 4 and 6 through 10 included two problem-solving inter-
actions, and Study 5 included four. The interactions were 10 min long in
Studies 1 through 4 and 6 and 7 and 8 min long in Studies 5 and 8 through
10. Each member of the couple chose a topic for discussion that was a source
of difficulty or tension in the marriage (in Study 5, each spouse chose two
topics—one minor problem and one severe problem). In all studies, couples
were given general instructions to work toward a solution and left alone in a
private room during the discussions to do so. All discussions were coded
using the same microanalytic coding system, and nine of the studies were
also coded with the same global coding system. Subsequent to their baseline
assessment, all couples were contacted every 4 to 6 mo for the duration of
each study and asked to complete another battery of surveys that included
measures of stress and marital satisfaction. Both members of the couple
consented to these procedures at baseline of each study. All studies were
approved by the institutional review boards of the universities at which the
studies were conducted (University of Florida; The Ohio State University,
Mansfield; University of Toledo; University of Tennessee; University of Texas;
Southern Methodist University; Florida State University). Additional details
of each study appear in SI Appendix.

Coding of the behavioral data was performed by the individual labora-
tories that collected the data (SI Appendix); thus, coding procedures varied
slightly across the studies. In all cases, coding was completed by teams of five
to eight individuals who underwent training for several months until reli-
ability was reached. Coders watched each video at least three times, pausing
and rewinding as much as necessary. Coders watched the video once to gain
a general understanding of the conversation and its dynamics. Coders then
watched the video a second time to code the levels of opposition exhibited
by one partner using the microanalytic coding system and then a third time
to code the opposition exhibited by the second partner using that same
system. Finally, after having watched the video at least three times, each
coder answered global questions about the topic and each spouse’s general
behavioral tendencies during the discussion, including their levels of en-
gagement. The specific details of the two coding systems are described
below.

Neuroticism. In Studies 1 through 6 and 9 and 10, neuroticism was assessed
using the Neuroticism subscale of the international personality item pool (64),
where participants were asked to indicate the extent to which each state-
ment described them using a 5-point scale (1 = very inaccurate, 5 = very
accurate). Each study used the short form of this measure that included 10
items except Studies 5 and 10, which included the 60-item long form. Studies
7 and 8 used the Neuroticism subscale of the Ten Item Personality Inventory
(65), which uses two items to assess each of the five traits. On this scale,
participants indicated on a 7-point scale (1 = strongly disagree, 7 = stronglyFig. 3. Revised VSA model.
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agree) the extent to which pairs of personality traits apply to them (e.g.,
anxious or easily upset).

Attachment Security. In Studies 3 through 5 and 9 and 10, attachment security
was assessed with the Experiences in Close Relationships Scale-Revised (66).
This scale is a continuous measure of attachment insecurity that identifies
the extent to which a person is characterized by two dimensions: attachment
anxiety and attachment avoidance. The Attachment Anxiety subscale is
composed of 18 statements that describe the degree of concern intimates
have about losing or being unable to become sufficiently close to a partner,
and the Attachment Avoidance subscale is composed of 18 statements that
describe the extent to which partners attempt to maintain distance from a
partner. Participants were asked to rate how much they agreed or disagreed
with these statements using a 7-point scale (1 = disagree strongly, 7 = agree
strongly). Appropriate items were reversed. In Studies 1 and 2, attachment
security was assessed with the Adult Attachment Scale-Revised (67). This
version of the scale also assesses attachment anxiety and attachment
avoidance as two separate dimensions, where 6 items assess attachment
anxiety, and 12 items assess attachment avoidance. Participants were asked
to rate themselves on a 5-point scale (1 = not at all characteristic of me, 5 =
very characteristic of me). In Studies 6 through 8, attachment security was
assessed with the Adult Attachment Questionnaire (51). This measure as-
sesses attachment anxiety with nine items and attachment avoidance with
eight items. Participants indicated the extent to which they agreed with
each statement using a 7-point scale (1 = strongly disagree, 7 = strongly
agree). In all cases, higher scores indicate higher attachment anxiety/avoid-
ance. Given that these different scales were used across the studies, scores
were standardized within study prior to analyses.

Stress. Stress was assessed at baseline and over time using the same instru-
ment across all 10 studies. Participants were asked the extent to which the
following areas of their lives had been stressful on a 9-point scale (1 = not at
all stressful, 9 = extremely stressful): parenthood (if applicable), living con-
ditions, finances, work (if applicable), school (if applicable), being a home-
maker (if applicable), own health, partner health, relationships with own
family, relationships with in-laws, and relationships with friends. Reports
were averaged and standardized within each study.

Marital Satisfaction. In Studies 1 through 6 and 9 and 10, marital satisfaction
was assessed with the Quality Marriage Index [QMI (68)], which contains five
items that asked participants the extent to which they agree or disagree
with general statements about their marriage (e.g., “We have a good re-
lationship”) on a 7-point scale (1 = very strong disagreement, 7 = very strong
agreement), and one item that asks spouses to answer the question “All
things considered, how happy are you with your marriage?” on a 10-point
scale (1 = very unhappy, 10 = perfectly happy). In Studies 7 and 8, marital
satisfaction was assessed with the 16-item Couples Satisfaction Index [CSI
(69)]. The CSI was developed by applying item response theory and principal
component analysis to the unique items derived from eight previously val-
idated measures of marital satisfaction (including the QMI). Given that these

different scales were used across the studies, scores were standardized
within study prior to analyses.

It is worth noting that both the QMI and CSI are global measures of re-
lationship satisfaction that assess participants’ general evaluations of the
relationship as a whole rather than their evaluation of specific qualities of
the relationship, such as communication. Accordingly, they offer a conser-
vative test of the implications of various relationship processes for satisfac-
tion compared to other measures of satisfaction that confound global
sentiments with the relationship processes that presumably predict such
sentiment, such as the Marital Adjustment Test (70) and the satisfaction
subscale of Investment Model Scales (71, 72).

Opposition. In all 10 studies, the recorded problem-solving discussions were
coded using a version of the Verbal Coding Tactics Scheme (73). Each on-
topic speaking turn from each spouse was coded as either integrative or dis-
tributive, where distributive codes capture oppositional behaviors (i.e., those
that challenge the other person’s goals or points of view). Distributive be-
haviors could be direct or indirect. Direct distributive codes include opposi-
tional statements that 1) blame and criticize the partner (e.g., “You never
listen to me,” “This is your fault”), 2) command the partner to change in some
way (e.g., “Don’t do that anymore,” “You need to stop spending so much
money"), or 3) insult or undermine the partner (e.g., “You’re so immature,” “I
don’t care what you think”). Indirect distributive codes include oppositional
statements that blamed, commanded, or rejected the partner indirectly
through presumptive attributions/mindreading (e.g., “I know how you really
feel about this”), hostile/trapping questions (e.g., “What did I tell you?”),
avoiding/denying responsibility (e.g., “I can’t stop”), and sarcasm (e.g., “Yeah,
that’s a good idea”).

In all cases, we formed an index of the proportion of speaking turns that
received an oppositional code, which varied from 2.5% (Study 2) to 15.7%
(Study 9), for an average (weighted by sample size) of 8.7%. Given differences
in trainers, trainees, and study methods, we standardized scores within study.

Studies 1, 3 through 5, and 9 and 10 distinguished between direct and
indirect oppositional statements. Following the coding manual (56), when a
single speaking turn could be assigned multiple codes, one code was
assigned according to a predetermined hierarchy in which direct statements
took precedence over indirect ones, except in Studies 9 and 10 where both
codes were given. All studies collapsed across these forms of opposition.

Engagement. All studies except Study 3 also applied a global coding system in
which the same coders answered questions about the overall nature of the
behaviors exhibited by each husband and each wife. Each study contained
several questions regarding the extent to which each partner was engaged
(e.g., “how engaged was the husband/wife?”, “how much did the husband/
wife avoid the issue?”, and "how much did the husband/wife withdraw?”)
(42). Items were averaged and scores were standardized within study.

Data Availability.Anonymized spreadsheet data have been deposited inOpen
Science Framework (OSF) (https://osf.io/Q2KWP) (74).

1. J. A. Lavner, T. N. Bradbury, Patterns of change in marital satisfaction over the

newlywed years. J. Marriage Fam. 72, 1171–1187 (2010).
2. P. R. Amato, S. James, Divorce in Europe and the United States: Commonalities and

differences across nations. Fam. Sci. 1, 2–13 (2010).
3. R. Schoen, V. Canudas-Romo, Timing effects on divorce: 20th century experience in

the United States. J. Marriage Fam. 68, 749–758 (2006).
4. C. M. Proulx, H. M. Helms, C. Buehler, Marital quality and personal well-being: A

meta-analysis. J. Marriage Fam. 69, 576–593 (2007).
5. T. F. Robles, R. B. Slatcher, J. M. Trombello, M. M. McGinn, Marital quality and health:

A meta-analytic review. Psychol. Bull. 140, 140–187 (2014).
6. J. H. Grych, F. D. Fincham, Marital conflict and children’s adjustment: A cognitive-

contextual framework. Psychol. Bull. 108, 267–290 (1990).
7. H. H. Kelley, J. W. Thibaut, Interpersonal Relations: A Theory of Interdependence

(John Wiley & Sons, 1978).
8. J. W. Thibaut, H. Kelley, The Social Psychology of Groups (John Wiley & Sons, 1959).
9. H. H. Kelley et al., Close Relationships (Freeman, 1983).
10. M. Mikulincer, P. R. Shaver, Attachment in Adulthood: Structure, Dynamics, and

Change (Guilford Press, 2007).
11. J. A. Simpson, W. S. Rholes, D. Phillips, Conflict in close relationships: An attachment

perspective. J. Pers. Soc. Psychol. 71, 899–914 (1996).
12. J. P. Caughlin, T. L. Huston, R. M. Houts, How does personality matter in marriage? An

examination of trait anxiety, interpersonal negativity, and marital satisfaction. J. Pers.

Soc. Psychol. 78, 326–336 (2000).
13. L. M. Terman, P. Buttenwieser, L. W. Ferguson, W. B. Johnson, D. P. Wilson, Psycho-

logical Factors in Marital Happiness (McGraw-Hill, 1938).

14. R. Hill, Families under Stress: Adjustment to the Crises of War Separation and Return
(Harper, 1949).

15. H. I. McCubbin, J. M. Patterson, The family stress process: The double abcx model of
adjustment and adaptation. Marriage Fam. Rev. 6, 7–37 (1983).

16. B. R. Karney, T. N. Bradbury, The longitudinal course of marital quality and stability: A
review of theory, method, and research. Psychol. Bull. 118, 3–34 (1995).

17. N. Bolger, E. A. Schilling, Personality and the problems of everyday life: The role of
neuroticism in exposure and reactivity to daily stressors. J. Pers. 59, 355–386 (1991).

18. C. Hammen, Stress generation in depression: Reflections on origins, research, and
future directions. J. Clin. Psychol. 62, 1065–1082 (2006).

19. J. M. Iacovino, R. Bogdan, T. F. Oltmanns, Personality predicts health declines through
stressful life events during late mid-life. J. Pers. 84, 536–546 (2016).

20. Y. Xin et al., The relationship between personality and the response to acute psy-
chological stress. Sci. Rep. 7, 16906 (2017).

21. L. K. Kachadourian, F. Fincham, J. Davila, The tendency to forgive in dating and
married couples: The role of attachment and relationship satisfaction. Pers. Relatsh.
11, 373–393 (2004).

22. J. P. R. Keelan, K. K. Dion, K. L. Dion, Attachment style and relationship satisfaction:
Test of a self-disclosure explanation. Can. J. Behav. Sci. 30, 24 (1998).

23. B. R. Karney, T. N. Bradbury, Neuroticism, marital interaction, and the trajectory of
marital satisfaction. J. Pers. Soc. Psychol. 72, 1075–1092 (1997).

24. S. Joel et al., Machine learning uncovers the most robust self-report predictors of
relationship quality across 43 longitudinal couples studies. Proc. Natl. Acad. Sci. U.S.A.
117, 19061–19071 (2020).

25. R. M. Montoya, R. S. Horton, J. Kirchner, Is actual similarity necessary for attraction? A
meta-analysis of actual and perceived similarity. J. Soc. Pers. Relat. 25, 889–922 (2008).

McNulty et al. PNAS | 9 of 10
How both partners’ individual differences, stress, and behavior predict change in
relationship satisfaction: Extending the VSA model

https://doi.org/10.1073/pnas.2101402118

PS
YC

H
O
LO

G
IC
A
L
A
N
D

CO
G
N
IT
IV
E
SC

IE
N
CE

S

D
ow

nl
oa

de
d 

at
 F

lo
rid

a 
S

ta
te

 U
ni

ve
rs

ity
 L

ib
ra

rie
s 

on
 J

ul
y 

27
, 2

02
1 

https://osf.io/Q2KWP
https://doi.org/10.1073/pnas.2101402118


26. B. R. Karney, T. N. Bradbury, Research on marital satisfaction and stability in the
2010s: Challenging conventional wisdom. J. Marriage Fam. 82, 100–116 (2020).

27. C. L. Cohan, T. N. Bradbury, Negative life events, marital interaction, and the longi-
tudinal course of newlywed marriage. J. Pers. Soc. Psychol. 73, 114–128 (1997).

28. T. P. Nguyen, B. R. Karney, T. N. Bradbury, When poor communication does and does
not matter: The moderating role of stress. J. Fam. Psychol. 34, 676–686 (2020).

29. J. M. Ross, B. R. Karney, T. P. Nguyen, T. N. Bradbury, Communication that is mal-
adaptive for middle-class couples is adaptive for socioeconomically disadvantaged
couples. J. Pers. Soc. Psychol. 116, 582–597 (2019).

30. J. A. Lavner, B. R. Karney, T. N. Bradbury, Does couples’ communication predict
marital satisfaction, or does marital satisfaction predict communication? J. Marriage
Fam. 78, 680–694 (2016).

31. B. W. Roberts, K. E. Walton, W. Viechtbauer, Patterns of mean-level change in per-
sonality traits across the life course: A meta-analysis of longitudinal studies. Psychol.
Bull. 132, 1–25 (2006).

32. R. L. Weiss, “Strategic behavioral marital therapy: Toward a model for assessment and
intervention” in Advances in Family Intervention, Assessment and Theory, J. P. Vin-
cent, Ed. (JAI Press, 1980), pp. 229–271.

33. A. Christensen, D. C. Nies, The spouse observation checklist: Empirical analysis and
critique. Am. J. Fam. Ther. 8, 69–79 (1980).

34. N. S. Jacobson, D. Moore, Spouses as observers of the events in their relationship.
J. Consult. Clin. Psychol. 49, 269–277 (1981).

35. E. A. Robinson, M. G. Price, Pleasurable behavior in marital interaction: An observa-
tional study. J. Consult. Clin. Psychol. 48, 117–118 (1980).

36. A. Billings, Conflict resolution in distressed and nondistressed married couples.
J. Consult. Clin. Psychol. 47, 368–376 (1979).

37. J. M. Gottman, Marital Interaction: Experimental Investigations (Elsevier, 2013).
38. R. E. Heyman, Observation of couple conflicts: Clinical assessment applications,

stubborn truths, and shaky foundations. Psychol. Assess. 13, 5–35 (2001).
39. N. C. Overall, J. K. McNulty, What type of communication during conflict is beneficial

for intimate relationships? Curr. Opin. Psychol. 13, 1–5 (2017).
40. J. K. McNulty, “Personality and relationships” in The Oxford Handbook of Close Re-

lationships, J. A. Simpson, L. Campbell, Eds. (Oxford University Press, 2013), pp.
535–552.

41. J. A. Simpson, W. S. Rholes, J. S. Nelligan, Support seeking and support giving within
couples in an anxiety-provoking situation: The role of attachment styles. J. Pers. Soc.
Psychol. 62, 434–446 (1992).

42. K. A. Eldridge, A. Christensen, “Demand-withdraw communication during couple
conflict: Review and Analysis” in Understanding Marriage: Developments in the Study
of Couple Interaction, P. Noller, J. Feeney, Eds. (Cambridge University Press, 2002), pp.
289–322.

43. H. C. Williamson, N. Altman, J. Hsueh, T. N. Bradbury, Effects of relationship educa-
tion on couple communication and satisfaction: A randomized controlled trial with
low-income couples. J. Consult. Clin. Psychol. 84, 156–166 (2016).

44. A. M. Hussong, P. J. Curran, D. J. Bauer, Integrative data analysis in clinical psychology
research. Annu. Rev. Clin. Psychol. 9, 61–89 (2013).

45. L. R. Baker, J. K. McNulty, The relationship problem solving (reps) model: How part-
ners influence one another to resolve relationship problems. Pers. Soc. Psychol. Rev.
24, 53–77 (2020).

46. N. C. Overall, G. J. Fletcher, J. A. Simpson, C. G. Sibley, Regulating partners in intimate
relationships: The costs and benefits of different communication strategies. J. Pers.
Soc. Psychol. 96, 620–639 (2009).

47. J. K. McNulty, V. M. Russell, When “negative” behaviors are positive: A contextual
analysis of the long-term effects of problem-solving behaviors on changes in rela-
tionship satisfaction. J. Pers. Soc. Psychol. 98, 587–604 (2010).

48. D. Tofighi, D. P. MacKinnon, RMediation: An R package for mediation analysis con-
fidence intervals. Behav. Res. Methods 43, 692–700 (2011).

49. A. A. Buck, L. A. Neff, Stress spillover in early marriage: The role of self-regulatory
depletion. J. Fam. Psychol. 26, 698–708 (2012).

50. H. C. Williamson, B. R. Karney, T. N. Bradbury, Financial strain and stressful events
predict newlyweds’ negative communication independent of relationship satisfac-
tion. J. Fam. Psychol. 27, 65–75 (2013).

51. L. L. Hicks et al., Do people realize how their partners make them feel? Relationship

enhancement motives and stress determine the link between implicitly assessed

partner attitudes and relationship satisfaction. J. Pers. Soc. Psychol. 120, 335–369

(2021).
52. G. S. Shields, M. A. Sazma, A. M. McCullough, A. P. Yonelinas, The effects of acute

stress on episodic memory: A meta-analysis and integrative review. Psychol. Bull. 143,

636–675 (2017).
53. M. È. Daspe, S. Sabourin, K. Péloquin, Y. Lussier, J. Wright, Curvilinear associations

between neuroticism and dyadic adjustment in treatment-seeking couples. J. Fam.

Psychol. 27, 232–241 (2013).
54. M. È. Daspe, S. Sabourin, Y. Lussier, K. Péloquin, J. Wright, Is the association between

sexual satisfaction and neuroticism in treatment-seeking couples curvilinear? Couple

Fam. Psychol. Res. Pract. 4, 92–105 (2015).
55. T. Ein-Dor, M. Mikulincer, G. Doron, P. R. Shaver, The attachment paradox: How can

so many of us (the insecure ones) have no adaptive advantages? Perspect. Psychol. Sci.

5, 123–141 (2010).
56. T. Ein-Dor, M. Mikulincer, P. R. Shaver, Attachment insecurities and the processing of

threat-related information: Studying the schemas involved in insecure people’s cop-

ing strategies. J. Pers. Soc. Psychol. 101, 78–93 (2011).
57. T. Ein-Dor, M. Mikulincer, P. R. Shaver, Effective reaction to danger: Attachment in-

securities predict behavioral reactions to an experimentally induced threat above and

beyond general personality traits. Soc. Psychol. Personal. Sci. 2, 467–473 (2011).
58. L. R. Baker, J. K. McNulty, When low self-esteem encourages behaviors that risk re-

jection to increase interdependence: The role of relational self-construal [corrected].

J. Pers. Soc. Psychol. 104, 995–1018 (2013).
59. J. K. McNulty, When positive processes hurt relationships. Curr. Dir. Psychol. Sci. 19,

167–171 (2010).
60. J. McNulty, Highlighting the contextual nature of interpersonal relationships. Adv.

Exp. Soc. Psychol. 54, 247–315 (2016).
61. J. K. McNulty, F. D. Fincham, Beyond positive psychology? Toward a contextual view

of psychological processes and well-being. Am. Psychol. 67, 101–110 (2012).
62. J. K. McNulty, F. D. Fincham, The pitfalls of valenced labels and the benefits of

properly calibrated psychological flexibility. Am. Psychol. 67, 576–577 (2012).
63. J. G. Greeno, Gibson’s affordances. Psychol. Rev. 101, 336–342 (1994).
64. L. R. Goldberg, The development of markers for the Big-Five factor structure. Psychol.

Assess. 4, 26–42 (1992).
65. S. D. Gosling, P. J. Rentfrow, W. B. Swann Jr, A very brief measure of the big-five

personality domains. J. Res. Pers. 37, 504–528 (2003).
66. R. C. Fraley, N. G. Waller, K. A. Brennan, An item response theory analysis of self-

report measures of adult attachment. J. Pers. Soc. Psychol. 78, 350–365 (2000).
67. N. L. Collins, Working models of attachment: Implications for explanation, emotion

and behavior. J. Pers. Soc. Psychol. 71, 810–832 (1996).
68. R. Norton, Measuring marital quality: A critical look at the dependent variable.

J. Marriage Fam. 45, 141–151 (1983).
69. J. L. Funk, R. D. Rogge, Testing the ruler with item response theory: Increasing pre-

cision of measurement for relationship satisfaction with the couples satisfaction in-

dex. J. Fam. Psychol. 21, 572–583 (2007).
70. H. J. Locke, K. M. Wallace, Short marital-adjustment and prediction tests: Their reli-

ability and validity. Marriage Fam. Living 21, 251–255 (1959).
71. C. E. Rusbult, J. M. Martz, C. R. Agnew, The investment model scale: Measuring

commitment level, satisfaction level, quality of alternatives, and investment size. Pers.

Relatsh. 5, 357–387 (1998).
72. F. D. Fincham, T. N. Bradbury, The assessment of marital quality: A reevaluation.

J. Marriage Fam. 49, 797–809 (1987).
73. A. L. Sillars, S. F. Coletti, D. Parry, M. A. Rogers, Coding verbal conflict tactics: Non-

verbal and perceptual correlates of the “avoidance-distributive-integrative” distinc-

tion. Hum. Commun. Res. 9, 83–95 (1982).
74. J. K. McNulty, A. L. Meltzer, L. A. Neff, B. R. Karney, Pooled data file. Open Science

Framework. https://osf.io/Q2KWP. Deposited 22 January 2021.

10 of 10 | PNAS McNulty et al.
https://doi.org/10.1073/pnas.2101402118 How both partners’ individual differences, stress, and behavior predict change in

relationship satisfaction: Extending the VSA model

D
ow

nl
oa

de
d 

at
 F

lo
rid

a 
S

ta
te

 U
ni

ve
rs

ity
 L

ib
ra

rie
s 

on
 J

ul
y 

27
, 2

02
1 

https://osf.io/Q2KWP
https://doi.org/10.1073/pnas.2101402118

