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Abstract

Background—~Perceived stress can lead to dysregulated cortisol patterns, including blunted
peaks and flatter slopes, which are associated with increased morbidity and mortality risks.
Couples’ interdependence provides a prime opportunity for partners’ stress to disrupt a healthy
cortisol pattern. This study examined how individuals’ own perceived stress and their partners’
perceived stress shape cortisol levels and slopes across the day, as well as how positive and
negative behaviors during conflict discussions impact associations between stress and cortisol.

Methods—Both partners of a married couple (7= 43 couples, 86 individuals) completed a full
day in-person visit. Each partner completed the Perceived Stress Scale, and all couples engaged in
a 20-min marital problem discussion which was recorded and later coded for positive and negative
behaviors using the Rapid Marital Interaction Coding System (RMICS). Partners also provided
five salivary cortisol samples across the day, two samples before the conflict and three after the
conflict. The dyadic design and analyses provided a way to account for the interdependent nature
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of married couples’ data, as well as to use the Actor-Partner Interdependence Model (APIM) to
assess the mutual influence of spouses’ stress on cortisol.

Results—Individuals with more stressed partners had flatter cortisol slopes than individuals with
less stressed partners, who showed steeper and thus healthier declines across the day. Individuals’
cortisol levels at the beginning of the day were similar regardless of their partners’ perceived
stress, but individuals with more stressed partners had higher cortisol levels 30-min, 1 hr, and 4 hr
after the conflict discussion than those with less stressed partners. Couples’ behavior during the
conflict moderated the relationship between partner perceived stress and average cortisol; when
couples used more negative and less positive behaviors, individuals with more stressed partners
had higher average cortisol levels than those with less stressed partners.

Conclusion—On a day couples experienced conflict, having a partner with higher perceived
stress is associated with dysregulated cortisol patterns, including higher levels and flatter slopes,
but having a partner with lower perceived stress is linked to steeper and thus healthier cortisol
declines. A partner’s stress was particularly consequential for one’s own cortisol when couples
used more negative and fewer positive behaviors during a conflict discussion. This research adds
to the growing literature on pathways connecting marital interactions to important biorhythms and
health.
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Introduction

Although being in a high quality marriage is consistently linked to better health, married
people can experience stress that has negative health consequences (Robles et al., 2014).
Perceived stress can alter the hypothalamic-pituitary-adrenal axis and its end product,
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cortisol (Chrousos, 2009). Cortisol follows a diurnal rhythm, with a healthy diurnal rhythm
peaking within an hour of waking and gradually declining across the day. However,
chronically elevated stress can dysregulate the diurnal rhythm and lead to blunted cortisol
peaks and flattened slopes (Gunnar and Vazquez, 2001). These dysregulated patterns affect
multiple regulatory systems, such as immune, metabolic, and autonomic function, which can
increase morbidity and mortality risks (Adam et al., 2017; Kumari et al., 2011, 2009).

Couples’ interconnectedness provides a prime opportunity for one partner’s stress
perceptions to influence the health of the other partner (Kiecolt-Glaser and Wilson, 2017).
Indeed, interdependence theory highlights how people’s own experiences and their partners’
experiences affect their own outcomes including their health (Kelley and Thibaut, 1978;
Lewis et al., 2006). For instance, the more people and their partners felt stressed, the worse
their own health and well-being (Falconier et al., 2015; Shrout, 2019). Initial research about
physiological outcomes supports interdependence theory. For example, the more caregivers
perceived their spouses were stressed, the higher their own systolic blood pressure and heart
rate (Monin et al., 2010). In addition, a dyadic study on middle age and older couples
showed that greater perceived stress in one partner was associated with higher blood
pressure in the other partner (Birditt et al., 2016).
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Spouses’ cortisol levels and diurnal rhythms are also connected. Couples’ cortisol can
synchronize or covary over time, meaning partners’ cortisol changes in unison (Timmons et
al., 2015). For example, couples had similar cortisol levels at various points throughout the
day (Papp et al., 2013), and their diurnal cortisol declined at similar rates (Liu et al., 2013).
A daily diary study showed that on days that spouses were more physically intimate, such as
when they hugged, held hands, and touched, they had lower average cortisol levels (Ditzen
et al., 2008). Longitudinal research has demonstrated that partners might impact each other’s
diurnal rhythms over time. The more people felt understood, cared for, and appreciated by
their partners, the steeper (i.e., healthier) their diurnal cortisol slopes were 10 years later
(Slatcher et al., 2015). Despite these health benefits, spouses can have negative effects on
each other’s cortisol levels and slopes. Indeed, strained spouses had similarly low cortisol
levels upon awakening (Liu et al., 2013), and the more dissatisfied spouses were in their
relationships, the more likely their cortisol slopes were to change in unison (Saxbe and
Repetti, 2010). In addition, women’s cortisol increased when watching their male partners
complete the Trier Social Stress Test, and the more similar their own cortisol increase was to
their partners’ increase, the more likely the couples’ cortisol was to covary over two
subsequent days (Engert et al., 2018). Despite previous research stating the importance of
perceived stress in couples’ physiology (Timmons et al., 2015), the roles of individuals’ own
and their partners’ perceived stress on cortisol have not been examined. Studies linking both
spouses’ stress to one’s own cortisol would help to understand how partners “get under the
skin” to influence stress-related health risk.

Spouses’ conflict, and the way they communicate with each other, also have important
implications for their cortisol. The more people received affectionate communication from
their spouses, the higher their own waking cortisol levels and the steeper their own cortisol
declines across the day (Floyd and Riforgiate, 2008). People who were objectively rated as
using more negative and hostile behaviors during conflict, such as demanding too much
from each other and withdrawing from the conversation, had higher cortisol levels than their
less negative counterparts (Kiecolt-Glaser et al., 1997, 1996; Miller et al., 1999). Likewise,
spouses who reported that they used more negative behaviors during conflict also had higher
cortisol than those who reported using less negative behaviors (Heffner et al., 2006). This
work shows that people’s cortisol can be susceptible to unhealthy changes during conflict,
particularly when they use more negative and less positive behaviors; however, less is known
about how fast or slow spouses’ cortisol declines after conflict. Assessing spouses’ cortisol
levels across the day and after conflict—a common and yet stressful occurrence (Shrout et
al., 2019; Wright and Loving, 2011)—may offer new insight into marriage’s health impact.

Given the potent effects spouses have on each other’s cortisol, and that individuals’ stress
perceptions are associated with their own and their partners’ health outcomes (Shrout, 2019;
Slatcher et al., 2015), it is important to assess how perceived stress relates to cortisol through
a dyadic lens. Although individuals’ own perceived stress is associated with dysregulated
cortisol patterns (Chrousos, 2009; Gunnar and Vazquez, 2001), spouses are interdependent
and affect one another (Kelley and Thibaut, 1978; Kiecolt-Glaser and Wilson, 2017). For
instance, people with stressed partners might have flatter, less healthy cortisol slopes. In
contrast, spouses’ interdependence may be beneficial; people with less stressed spouses may
have healthy cortisol declines across the day. In addition, because conflict is associated with
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spouses’ cortisol (Kiecolt-Glaser et al., 1997, 1996), individuals might have higher cortisol
levels and slower declines if they or their partners feel stressed and use more negative and
less positive behaviors during conflict. Cortisol’s effects on multiple biological and
regulatory systems make it a key mechanism to test how spouses pose risks to their own and
their partners’ long-term health (Adam et al., 2017; Kumari et al., 2011, 2009). Thus, the
effects of spouses’ perceived stress and their conflict behaviors on each other’s cortisol
levels and slopes may provide new pathways linking marriage to health.

Accordingly, this study assessed whether individuals’ own perceived stress and their
partners’ perceived stress was linked to their own cortisol levels and trajectories across the
day, as well as how their behavior during a marital conflict moderated the associations
between stress and cortisol. We accounted for the interdependence of married couples and
links between both one’s own and one’s partner’s perceived stress on cortisol using the
Actor-Partner Interdependence Model (APIM). We hypothesized that individuals’ own
perceived stress, as well as their partners’ perceived stress, would be associated with higher
average cortisol levels and less healthy (i.e., flatter) cortisol slopes across the day. We also
expected that the negative effects of individuals’ own and their partners’ perceived stress on
cortisol would be exacerbated when couples used more negative behaviors and fewer
positive behaviors during the conflict discussion.

2. Method

2.1 Participants

Couples (n= 43 couples, 86 participants) were recruited for a parent study on metabolic
responses to high-fat meals (Kiecolt-Glaser et al., 2015b). Interested couples completed
online and in-person screens to determine eligibility. Exclusions included couples married
fewer than 3 years, as well as those with sensory impairments that would interfere with
study completion, chronic health problems or behaviors (e.g., diabetes, anemia, smoking,
alcohol/drug abuse), and prescription medications other than birth control (n = 5) or
levothyroxine (n = 3). To address the parent study’s aims, we prioritized recruiting couples
who were sedentary and overweight. A total of 350 interested individuals were excluded
because they or their spouse did not meet the stringent health criteria. Participants’ average
age was 38.22 years (SD = 8.18, range = 24-61), and most participants were white (81%).
All couples were married with an average duration of 11.49 years (SD = 6.64, range = 3—
27). Most participants were college educated (67%) and worked full-time (70%).

2.2 Procedure

Participants completed two full-day visits at the Clinical Research Center (CRC), a hospital
research unit; we used data from the second visit when perceived stress was assessed.

During this double-blind randomized crossover study, spouses ate either a high saturated or a
high oleic sunflower oil meal during the second visit (to test the parent study’s key aims).
Couples were told to avoid alcohol and caffeine use within 1 day prior and strenuous
physical activity within 2 days before the study visit. Participants were also instructed to
stop taking aspirin, vitamins (except multivitamins), antioxidants, and any other dietary
supplements for 7 days before admission. On the day before their second visit, participants
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received three standardized meals from the CRC’s metabolic kitchen, reducing any
variability in physiology associated with recent food intake. They began a 12-h fast at 7:30
p.m. the evening before the visit and then couples arrived at 7:30 a.m. Following a brief
resting period, participants ate either the high saturated fat or high oleic sunflower oil meal;
spouses received the same meal, and they were required to eat the entire meal. Spouses then
completed several self-report questionnaires including perceived stress. Couples engaged in
a 20-min marital problem discussion later that morning, about 2 h after the meal. Salivary
cortisol was sampled before the meal (8:30 a.m.), 2 hr after the meal/1 h before the conflict
(11:00 a.m.), and approximately 30 min (12:30 p.m.), 1 hr (1:00 p.m.), and 4 hr (4:45 p.m.)
after the conflict discussion. Study procedures were approved by the Ohio State University
Institutional Review Board; participants provided written informed consent before
participating.

2.3 Perceived stress

Each partner completed the 4-item Perceived Stress Scale (PSS-4), a widely used
psychological instrument for measuring stress perceptions (Cohen et al., 1983). The 4-item
version provides researchers the opportunity to assess perceived stress relatively easily in
situations where short questionnaires are required. Cronbach’s a was .74 in the present
study, which is consistent with prior research (e.g., a = 0.72) (Cohen et al., 1983).

2.4 Cortisol

Saliva was collected using a salivette (Sarstedt, Newton, NC), an untreated sterile cotton roll
that was placed in the participant’s mouth for approximately 2 min or upon saturation. Each
subject’s samples were frozen after collection and analyzed within the same assay using the
Cortisol Coat-A-Count radioimmunoassay (Siemens Medical Solutions Diagnostics, Los
Angeles, CA).

2.5 Marital conflict behavior

To initiate the couples’ marital disagreement discussions, an experimenter first conducted a
10-20-min interview to identify the most contentious topics within the marriage for both
spouses (Kiecolt-Glaser et al., 2005; Kiecolt-Glaser and Newton, 2001). These topics were
selected from an inventory each spouse completed about their relationship problems.
Couples were then asked to discuss and try to resolve one or more marital issues that the
experimenter judged to be the most conflict-producing (e.g., money, communication, or in-
laws). The research team remained out of sight while videotaping the subsequent 20-min
problem discussion.

Couples’ behavior during the marital disagreement discussion was coded using the Rapid
Marital Interaction Coding System (RMICS) which discriminates well between distressed
and nondistressed couples (Heyman, 2004). RMICS is designed to code dyadic behavior and
interaction patterns, and thus both partners’ behaviors are coded simultaneously to create
individual- and couple-level ratings. Consistent with prior research (Kiecolt-Glaser et al.,
2018, 2015bh), this study focused on couple-level ratings and how couples’ behaviors related
to each partner’s cortisol levels.
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A composite index for couples’ negative conflict behavior summed four RMICS codes:
psychological abuse (e.g., verbal statements that indicate disgust, contempt, belligerence, or
devaluing, such as “That’s a stupid idea,” as well as nonverbal behaviors like glowering or
smacking fists into hand); distress-maintaining attributions (e.g., negative causal
explanations, “You’re only being nice so I’ll have sex with you tonight” or “You were being
mean on purpose”); hostility (e.g., verbal indications such as criticism or hostile voice tone
[““You never listen to me”], along with nonverbal behaviors like rolling the eyes dramatically
or quickly turning away from the partner); and withdrawal (behaviors that suggest pulling
back from the interaction or not listening, including verbal statements like “I don’t want to
discuss it anymore!” and nonverbal behaviors such as not listening or moving chair away
from the partner).

A composite index for couples’ positive conflict behavior summed five RMICS codes:
acceptance (e.g., verbal and nonverbal attempts at active listening and expressing concern, “I
could imagine that you would be sad now” and holding the partner’s hand); relationship-
enhancing attributions (e.g., negative behaviors explained by circumstances or to involuntary
or unintentional causes, “You’re short with me because you’ve had a hard day”); self-
disclosure (e.g., any verbal expression of feelings, wishes, or beliefs not considered hostile
toward the partner, “I felt uncomfortable at your parents’ house” or “I think children should
respect their parents™); humor (e.g. playful joking, teasing, or sarcasm, such as “Let’s shave
our heads and sell flowers at the airport for extra income”); and constructive problem
discussion (e.g., constructive approaches to discussing or solving problems, “Let’s stop
eating out so often” or “I think you’re right about that,” as well as nonverbal signs of
agreement).

All conflict interactions were coded by at least one trained coder; approximately 25% of all
conflict interactions were dual coded to establish interrater agreement. Holley and Gilford’s
G was used to quantify interrater agreement for the RMICS positive and negative behavior
composites (Holley and Guilford, 1964; Xu and Lorber, 2014). Interrater agreement was
high, with a value of 0.97 averaged over G indices for negative behaviors and 0.87 averaged
over positive behaviors.

2.6 Covariates

Participant age, gender, and trunk fat served as covariates given their associations with
cortisol levels and slopes (Kirschbaum et al., 1992; Larsson et al., 2009; Roelfsema et al.,
2017). Meal type was controlled for because of its potential effects on cortisol (Kiecolt-
Glaser et al., 2015a). Marital satisfaction was also included as a covariate to account for the
relationship between general relationship quality and cortisol levels (Ditzen et al., 2011).
Marital satisfaction was assessed with the Couples Satisfaction Index, a measure that can
discriminate between satisfied and dissatisfied couples with greater precision that other
commonly used marital scales (Funk and Rogge, 2007).

2.7 Analytic plan

Multilevel modeling (MLM) was used to conduct APIMs testing the study hypotheses
(Kenny et al., 2006). This analytical approach allowed for explicit modeling of the non-
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independence in married couples’ data. We specified that individuals were nested within
couples and that time was a repeated factor across couples (i.e., that we had observations for
both partners on each sample time; Kenny et al., 2006). We accounted for the similarity in
the spouses’ average outcomes by including a random intercept and a random slope for time
using a variance components covariance structure. We also accounted for the similarity in
the residuals of the spouses’ outcomes across the specific time points using an unstructured
covariance matrix. An additional strength of using MLM is that it accounts for missing data
by maximizing the use of existing data. MLM analyses were performed using the MIXED
MODELS procedure with restricted maximum likelihood estimation in SPSS version 25.
Cortisol data were natural-log (In) transformed to better approximate normality of residuals.
All analyses used the transformed data; MLM coefficients in Tables 2, 4, and 5 represent
natural-log transformed salivary cortisol. Cortisol numbers in Tables 1 and 3 and Figure 1
represent back transformed geometric means (anti-log) for clinical interpretability. Initial
exploratory data analysis revealed that the cortisol trajectories were approximately linear;
thus, the MLMs included a linear fixed effect of time. Prior to the main analyses, the
independent variables (own stress, partner stress, time, positive conflict behavior, and
negative conflict behavior) and continuous covariates (age, trunk fat, and marital
satisfaction) were grand mean-centered to improve the interpretability of the intercepts.
Dichotomous covariates were effects coded (gender: female = -1, male = 1; meal: high oleic
sunflower oil = -1, high saturated fat = 1).

Hypotheses were tested in two-model sequences to examine the effects on average cortisol
levels and then on cortisol trajectories across the day (i.e., adding two- and three-way
interactions by time). We first specified a model with the main effects of own stress and
partner stress on average cortisol, and then we added two-way interactions by time to assess
whether cortisol trajectories differed by own stress and partner stress. To test whether
couples’ conflict behaviors altered the effects of own stress and partner stress on average
cortisol, we first specified a model with two-way interactions between couples’ behaviors
and their own stress and their partners’ stress. Then we included two- and three-way
interactions with time to examine whether conflict behaviors moderated cortisol trajectories;
positive conflict behaviors and negative conflict behaviors were tested in separate models for
all analyses. Three-way interactions with own stress/partner stress, positive/negative conflict
behavior, and time were not significant (ps > 0.06) and thus removed in constructing the
final models. We also tested lower- and high-order interactions between own stress and
partner stress, but they were not significant (os > 0.27) and thus removed in constructing the
final models. Finally, we specified interactions with gender to test for potential differences,
which revealed a significant interaction between negative conflict behavior and gender; (p
=.002); however, the simple slopes were not significant for men (p=.17) or women (p

= .42). Therefore, interactions with gender were not included in the subsequent analyses.
Interaction terms were computed as the product of the mean-centered variables (Aiken and
West, 1991). Significant interacting effects were probed at one standard deviation above and
below the means for each interacting variable.
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3. Results

3.1 Descriptives

Table 1 shows means and SDs for cortisol across the day. The mean score on the PSS-4 was
4.40 (5D = 2.82) and ranged from 0 to 11, which is slightly lower than means in prior
research (Ms = 5.6 t0 5.9, SDs = 3.6 to 4.0) (Cohen et al., 1983). According to zero-order
correlations, spouses’ scores on the PSS-4 were positively related to each other; the more
individuals felt stressed, the more stressed their spouses felt (r=0.39, p < 0.001). Spouses’
stress was not correlated with the composites for couples’ positive or negative conflict
behaviors (fositive = =0.15, p = 0.17; Inegative = 0.08, p= 0.47). The correlation between
positive and negative conflict behaviors was not significant (r=0.16, p= 0.14).

3.2 Own and partner perceived stress on cortisol

As shown in Table 2, results from Model 1a with the main effects of own and partner
perceived stress demonstrated that although individuals’ own stress was not associated with
their own average cortisol levels across the day (p = 0.112), the more their partners felt
stressed, the higher their own average cortisol levels (p = 0.008). Cortisol levels also
decreased across the day (p < 0.001). Model 1b with the interactions by time showed that
one’s own perceived stress did not impact the decline in cortisol (p = 0.878); however, one’s
partner’s perceived stress altered how fast or slow cortisol declined across the day (v =
0.039). As illustrated in Figure 1, simple slopes analyses for the 7ime X Partner perceived
stress interaction demonstrated that individuals whose partners reported higher stress had
less steep cortisol slopes across the day (4 =-0.080, S£=0.017, p< 0.001) compared to
individuals whose partners reported lower stress (6= —-0.127, SE=0.017, p< 0.001). Thus,
individuals with stressed partners had flatter cortisol trajectories, whereas individuals with
less stressed partners showed steeper and thus healthier declines across the day.

Table 3 shows the estimated marginal means across the day by high and low partner
perceived stress. Individuals’ cortisol did not differ based on their partners’ perceived stress
levels at either assessment before the conflict (s > 0.10). Instead, differences in cortisol
levels emerged after the conflict and remained significant the rest of the day (ps < 0.01);
individuals with more stressed partners had higher average cortisol levels 30 min, 1 h, and 4
hr after the conflict compared to those with less stressed partners.

3.3 Associations between own and partner perceived stress and cortisol based on
conflict behaviors

Next we assessed whether couples’ negative conflict behavior moderated the effects of own
and partner perceived stress on cortisol (see Table 4 for coefficients). Results from Model 2a
showed that the main effect of couples’ negative conflict behaviors on cortisol was not
significant (p = .324), but the interaction with partner perceived stress was significant (o
=.007). As shown in Figure 2A, simple slopes analyses for the Negative conflict behavior X
Partner perceived stress interaction indicated that when couples used more negative conflict
behaviors, individuals with stressed partners had higher average cortisol levels than those
with less stressed partners (b= .069, SE=.018, p<.001). In contrast, when couples used
fewer negative conflict behaviors, individuals’ partners’ perceived stress was unrelated to
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their average cortisol levels (6= .000, SE=.017, p=.979). Thus, when couples used more
negative behaviors, individuals with more stressed partners had higher average cortisol
levels than those with less stressed partners. The interaction between negative conflict
behavior and own perceived stress was not significant (o =.374). Model 2b with interactions
by time showed that couples’ negative conflict behaviors did not alter how fast or slow
cortisol declined across the day (p = .646).

Results from the models with couples’ positive conflict behaviors were similar to those in
the models with negative conflict behavior. As shown in Table 5 (Model 3a), the main effect
of positive conflict behavior was not significant (o= 0.922); however, the interaction
between positive conflict behavior and partner stress was significant (p=.011). Simple
slopes analyses for the Positive conflict behavior X Partner stress interaction revealed that
individuals with stressed partners had higher average cortisol levels than those with less
stressed partners when couples used fewer positive behaviors during their discussion (6
=.066, SE=.017, p<.001; see Figure 2B). Thus, individuals who used fewer positive
behaviors with a stressed partner had higher average cortisol levels than those who used
fewer positive behaviors but were with a less stressed partner. When couples used more
positive conflict behaviors, individuals’ partners’ perceived stress was not associated with
their own average cortisol levels (6= -.004, SE=.019, p=.853). The interaction between
individuals’ own perceived stress and positive conflict behavior was not significant (p
=.648). Model 3b with interactions by time showed that positive conflict behavior did not
alter cortisol slopes across the day (p = .380).

4. Discussion

As expected, a partner’s perceived stress had significant implications for cortisol trajectories
on a day couples experienced conflict. Individuals whose partners felt stressed had flatter
cortisol slopes than individuals with less stressed partners, who showed steeper declines
across the day. Individuals’ own perceived stress was not consistently related to their own
cortisol; although unexpected, this finding is consistent with previous work demonstrating
that a person’s own stress was not related to the couples’ physiological linkage (Hubler,
2012). Individuals’ own stress may be less closely tied to how fast or slow their cortisol
declines on a day where they experience conflict with their spouse, particularly given the
importance of a partner’s perceptions and behaviors on an individual’s own cortisol (Ditzen
et al., 2008; Doerr et al., 2018). Thus, spending the day and interacting with a stressed
spouse might have had a greater impact on their own cortisol levels and slopes, particularly
because couples discussed a marital problem in the middle of the day. Indeed, individuals’
cortisol levels at the beginning of the day were similar regardless of their partners’ perceived
stress. However, differences in cortisol levels emerged after couples discussed a problem in
their marriage. Individuals who were with a stressed partner had higher cortisol after the
conflict and four hours later compared to those who were with less stressed partners. These
results suggest that, although having a partner who feels stressed is associated with
dysregulated cortisol patterns, including higher levels and flatter slopes, a partner who feels
less stressed is linked to steeper and thus healthier cortisol declines across a day the couple
experienced conflict.
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This study also showed that a partner’s perceived stress was particularly consequential for
one’s own cortisol when couples used more negative behaviors and fewer positive behaviors
during the conflict. That is, when couples used more negative and less positive behaviors,
individuals with more stressed partners had higher average cortisol levels than those with
less stressed partners. Thus, the combination of negative conflict behaviors and a stressed
partner, as well as fewer positive behaviors and a stressed partner, was linked to higher
average cortisol levels. In contrast, a partner’s perceived stress was not associated with
average cortisol levels when couples used fewer negative behaviors or more positive
behaviors during the conflict discussion. In this way, couples’ relationship-promoting
behaviors helped protect people from their partners’ higher stress.

These findings are consistent with prior research showing that spouses impact each other’s
cortisol levels and diurnal rhythms. For instance, partners’ physical intimacy (Ditzen et al.,
2008), conflict behaviors (Heffner et al., 2006; Kiecolt-Glaser et al., 1997, 1996), affection
(Floyd and Riforgiate, 2008), and general feelings that they are understood, cared for, and
appreciated (Slatcher et al., 2015) were associated with cortisol levels and slopes over time.
The present study extends this work by providing evidence that a partner’s perceived stress
is associated with how fast or slow a person’s own cortisol declines across a day the couple
experienced conflict. Moreover, this study demonstrates the importance of the behaviors that
couples use during conflict in understanding how a stressed partner contributes to a person’s
own cortisol. According to interdependence theory, partners are interconnected, and their
experiences affect each other’s outcomes (Kelley and Thibaut, 1978). Our findings fit within
interdependence theory and demonstrate how partners can “get under the skin” to influence
stress-related health risk.

This study also revealed that a person’s perceived stress level can be both helpful and
harmful for their spouse on a conflictual day: stressed partners were linked to higher cortisol
levels and flatter slopes, whereas less stressed partners were associated with lower levels and
steeper declines across the day. Individuals may only promote healthier diurnal rhythms in
their partners when they feel less stressed themselves; consequently, interacting and
discussing a marital problem with a stressed partner may contribute to unhealthy patterns,
and thus do more harm than good. Indeed, one study showed wives had higher cortisol levels
when their husbands responded negatively to their own hostile behavior during conflict
compared to wives whose husbands responded less negatively (Kiecolt-Glaser et al., 1996).
Another study on how couples’ stress perceptions change together revealed that the linkage
between partners’ perceived stress was stronger when they interacted together than when
they were apart (Doerr et al., 2018). It is possible that spouses who felt stressed might not
have been able to console each other, or that they might have had a shorter fuse, during their
conflict discussion, reducing their relationship’s typical salutary effects. These findings
demonstrate the importance of understanding both partners’ perceived stress levels when
assessing marriage’s health impact.

This research also has implications for couples’ health. Cortisol production during stress is a
key part of the body’s stress response. Still, dysregulated cortisol patterns are associated
with poor immune, metabolic, and autonomic function, which increase the risks for disease
development and mortality (Adam et al., 2017; Kumari et al., 2011, 2009). In marriage,
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stress can alter spouses’ health through several biological pathways including endocrine
function (Robles and Kiecolt-Glaser, 2003). For example, wives whose negative behaviors
escalated while interacting with their husbands had greater cortisol, adrenocorticotropic
hormone, and norepinephrine (Kiecolt-Glaser et al., 1997), each of which has consequences
for their immune function (Glaser and Kiecolt-Glaser, 2005). Spouses’ perceived stress may
therefore not only contribute to their cortisol levels and slopes but may also pose risks to
each other’s long-term health.

The strengths of this study include the dyadic approach to understanding the effects of
perceived stress and conflict behavior on cortisol. By recruiting and examining married
couples, we were able to examine how people’s own and their partners’ perceived stress
related to their own cortisol slopes across the day. Likewise, having both partners of a
married couple allowed us to assess gender differences. The links between perceived stress,
conflict behaviors, and cortisol were similar for men and women, but average cortisol was
higher in men than women, which is consistent with previous research (Roelfsema et al.,
2017). In addition, the 20-minute marital problem-solving task allowed us to code couples’
conflict behaviors, which are reliable indicators of distressed and nondistressed couples
(Heyman, 2004, 2001). The dyadic sample and modeling technique allowed us to control for
the interdependent nature of married couples’ data while also accounting for the non-
independence in spouses’ cortisol assessments throughout the day. In addition, the repeated
measurements of spouses’ salivary cortisol across an 8-hour study visit permitted
examination of cortisol slopes, which is necessary to capture rates of change throughout the
day.

A limitation of the study was that the sample was primarily white and educated and included
only heterosexual couples. Accordingly, researchers should assess the link between spouses’
perceived stress and cortisol slopes in more diverse samples. Relatedly, participants’ average
age was 38, and thus future work is necessary to capture experiences of older and younger
adults. In addition, although the parent study included two in-person visits, perceived stress
was assessed at the second visit. Thus, we could not examine whether these findings were
evident at both visits. In addition, because all couples discussed a relationship problem and
we did not include a control group, it is possible that the discussion along with typical
diurnal patterns contributed to cortisol slopes and levels across the day. Additional research
comparing associations in couples who engage in a problem versus a control discussion is
warranted to tease apart their effects.

This study demonstrated the importance of both members of a couple in predicting cortisol
levels and slopes across a day couples experienced conflict. When people’s partners felt
stressed, their own cortisol declined at a slower rate across the day compared to people
whose partners felt less stressed. Thus, having a less stressed partner was link to steeper and
thus healthier cortisol slopes. In addition, individuals whose partners reported higher stress
also had higher cortisol after the conflict and four hours later compared to those whose
partners reported lower stress. When couples used more negative and less positive behaviors
during the conflict, individuals with more stressed partners had higher average cortisol levels
than those with less stressed partners. This research contributes to the growing literature on
pathways connecting marital interactions to important biorhythms and health.
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Highlights
. Married couples provided 5 salivary cortisol samples during a 9.5 h visit
. Coding of couples’ conflicts provided data on positive and negative behavior
. A stressed spouse was associated with slower declines in one’s own cortisol
. Negative and less positive behaviors and a stressed spouse related to higher
cortisol
. We show how partners “get under the skin” to influence stress-related health
risk
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Figure 1.
A visual representation of the Partner perceived stress X Time interaction. Cortisol level is

graphed as a function of time across the day, separately for individuals whose partners
reported high stress (1 SD above the mean) and for individuals whose partners reported low
stress (1 SD below the mean). Numbers represent back transformed geometric means (anti-
log). To convert cortisol from nmol/l to mg/dl, divide by 27.59.

*p<.05; **p<.01; ***p<.001.
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Figure 2.
Visual representations of the (A) Partner perceived stress X Negative conflict behaviorand

(B) Partner perceived stress X Positive conflict behavior interactions. Cortisol level is
graphed as a function of partner perceived stress, separately for high (1 SD above the mean)
and low (1 SD below the mean) negative and positive conflict behaviors. Numbers represent
back transformed geometric means (anti-log). To convert cortisol from nmol/I to mg/dl,
divide by 27.59.

*p<.05; **p<.01; ***p<.001.
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Table 1

Average salivary cortisol levels (nmol/l)

M (SD)
8:30 AM (baseline/4 hr before conflict) 4.67 (1.52)
11:00 AM (2 hr post-meal/1 hr before conflict)  3.35 (1.61)
12:30 PM (30 min post-conflict) 3.05 (1.79)
1:00 PM (1 hr post-conflict) 2.47 (1.90)
4:45 PM (4 hr post-conflict) 1.99 (2.13)

Note. Numbers represent back transformed geometric means (anti-log). To convert cortisol from nmol/I to mg/dl, divide by 27.59.
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Multilevel model coefficients for own perceived stress and partner perceived stress predicting salivary cortisol

Table 2
(log nmol/l)
Model la Model 1b
b SE p b SE p
Intercept 1.116 0.042 <0.001 1.115 0.042 <0.001
Time -0.103 0.013 <0.001 -0.103 0.013 <0.001
Age -0.008 0.005 0.169 -0.008 0.005 0.168
Gender 0.086 0.026 0.001 0085 0.026 0.001
Meal 0.010 0.044 0.817 0.010 0.044 0812
Trunk fat -0.000 0.000 <0.001 -0.000 0.000 <0.001
Marital satisfaction -0.000 0.001 0976 -0.000 0.001 0.985
Own perceived stress 0.021 0.013 0.112 0.021 0.013 0.110
Partner perceived stress  0.034  0.012  0.008 0.034 0.012 0.008
Time*Own stress -0.001 0.004 0.878
Time*Partner stress 0.008 0.004 0.039

Note. Participant gender coded 1 = male, =1 = female. Meal coded 1 = high saturated fat, -1 = high oleic sunflower oil. Numbers represent natural-

log transformed salivary cortisol. Higher order interactions were not significant and thus were removed in constructing the final models.
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Table 3

Estimated marginal means (standard errors) of salivary cortisol (nmol/l) by partner perceived stress

High partner stress  Low partner stress t p
8:30 AM (baseline/4 hr before conflict) 4.52 (1.09) 4.48 (1.09) 0.07 0.943
11:00 AM (2 hr post-meal/1 hr before conflict) 3.70 (1.06) 3.26 (1.06) 1.66 0.100
12:30 PM (30 min post-conflict) 3.29 (1.06) 2.70 (1.06) 282 0.006
1:00 PM (L hr post-conflict) 3.16 (1.06) 2.53 (1.06) 3.09 0.003
4:45 PM (4 hr post-conflict) 2.36 (1.10) 1.60 (1.10) 328 0.001

Note. Numbers represent back transformed geometric means (anti-log). To convert cortisol from nmol/I to mg/dl, divide by 27.59.
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Multilevel model coefficients for own perceived stress and partner perceived stress by couples’ negative

Table 4

conflict behavior predicting salivary cortisol (log nmol/l)

Model 2a Model 2b
b SE p b SE p
Intercept 1106 0.040 <0.001 1.105 0.040 <0.001
Time -0.103 0.013 <0.001 -0.103 0.013 <.001
Age -0.009 0.006 0.118 -0.009 0.006 0.117
Gender 0.084 0.026  0.002 0.083 0.026 0.002
Meal 0.009 0.043 .838 0.009 0.043 0.840
Trunk fat -0.000 0.000 <0.001 -0.000 0.000 <0.001
Marital satisfaction 0.000 0.001 0.758 0.000 0.001 0.759
Own perceived stress 0.026 0.013  0.049 0.026 0.013 0.049
Partner perceived stress 0.035 0.012 0.006 0.035 0.012 0.007
Couple negative conflict behavior -0.002 0.002 0324 -0.002 0.002 0.323
Couple negative conflict behavior*Own stress 0.000 0.001 0.374 0.000 0.001 0.367
Couple negative conflict behavior*Partner stress ~ 0.001  0.001  0.007 0.001 0.001 0.007
Time*Own stress -0.001 0.004 0.891
Time*Partner stress 0.009 0.004 0.037
Time*Couple negative conflict behavior 0.000 0.001 0.646

Page 21

Note. Participant gender coded 1 = male, -1 = female. Meal coded 1 = high saturated fat, -1 = high oleic sunflower oil. Numbers represent natural-

log transformed salivary cortisol. Higher order interactions were not significant and thus were removed in constructing the final models.
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Multilevel model coefficients for own perceived stress and partner perceived stress by couples’ positive

Table 5

conflict behavior predicting salivary cortisol (log nmol/l)

Model 3a Model 3b
b SE p b SE p
Intercept 1.099 0.041 <0.001 1.097 0.041 <0.001
Time -0.103 0.013 <0.001 -0.103 0.013 <0.001
Age -0.006 0.005 0.233 -0.007 0.005 0.227
Gender 0.089 0.026 0.001 008 0.026 0.001
Meal 0.024 0.043 0.576 0.024 0.043 0574
Trunk fat -0.000 0.000 <0.001 -0.000 0.000 <0.001
Marital satisfaction -0.001 0.001 0.610 -0.001 0.001 0.619
Own perceived stress 0.015 0.013 0.255 0.015 0.013 0.251
Partner perceived stress 0.031 0.012 0.014 0.031 0.012 0.014
Couple positive conflict behavior -0.000 0.001 0922 -0.000 0.001 0.915
Couple positive conflict behavior*Own stress 0.000 0.000 0.648 0.000 0.000 0.647
Couple positive conflict behavior*Partner stress -0.001 0.000 0.011 -0.001 0.000 0.011
Time*Own stress 0.000 0.004  0.950
Time*Partner stress 0.009 0.004 0.032
Time*Couple positive conflict behavior 0.000 0.000 0.380
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Note. Participant gender coded 1 = male, -1 = female. Meal coded 1 = high saturated fat, -1 = high oleic sunflower oil. Numbers represent natural-

log transformed salivary cortisol. Higher order interactions were not significant and thus were removed in constructing the final models.
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