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Abstract The ability to regulate our own physiological
arousal when dealing with the emotional expression of
our partner is crucial for satisfactory and stable intimate
relationships. In previous physiological studies of mari-
tal interactions, researchers have found greater levels of
psychophysiological arousal for members of the couple in
conflictual interactions in comparison with positive inter-
actions. Past researchers have established that intense and
prolonged autonomic and neuroendocrine arousal during
marital conflict can have negative consequences for mental
and physical health. In this study we examined the physi-
ological reactivity, as measured by skin conductance level,
heart rate and cortisol levels, from both partners during a
couple’s interaction task consisting of a structured conversa-
tion about positive and negative aspects of their relationship.
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Participants were thirty-two heterosexual couples (N=64)
in a committed monogamous relationship with a minimum
duration of one year. We found higher heart rate and cortisol
levels during negative interaction condition when compared
with the positive condition. Skin conductance was higher in
the positive interaction condition, when compared with the
negative interaction condition. In addition, we found a sig-
nificant negative association between heart rate variability
and autonomic arousal evoked by the interaction task. The
implications of these findings for the effects of marital strain
on health as well as for the design of risk-reducing interven-
tions, namely biofeedback are discussed.
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Introduction

Romantic relationships constitute the most central relation-
ship for most adults and have an important temporal duration
in the human life cycle (Robles and Kiecolt-Glaser 2003).
Empirical research has shown that relationship satisfaction
is associated with partners’ psychological adjustment and
better health, whereas marital conflict leads often to social
and health problems (Bookwala 2005; Kiecolt-Glaser and
Newton 2001; Lehnart et al. 2010). The consequences of
marital conflict and divorce for society are relevant consider-
ing the impact of negative affect for the physical and mental
health of each partner (SunWoo and Marks 2016; Umberson
et al. 2006), as well as for those directly involved in marital
conflict such as children (El-Sheikh et al. 2009).

Seminal research on couples has demonstrated that the
presence of reciprocal negative affect during couples’ con-
flict resolution predicts decreases in marital satisfaction over
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a 3-year (Levenson and Gottman 1985) and 5-year period
(Markman 1981). Moreover, negative affect, and the associ-
ated heightened levels of physiological arousal, has deleteri-
ous health consequences, such as: increased cardiovascu-
lar reactivity and neuroendocrine stress response (Robles
and Kiecolt-Glaser 2003; Rodriguez and Margolin 2013).
For example, in terms of cardiac activity, there is evidence
that high levels of marital conflict or strain are related with
increased risk of cardiovascular disorder and poor prognosis
among persons with heart disease (Coyne et al. 2001; Gallo
et al. 2003; Matthews and Gump 2002; Orth-Gomer et al.
2000).

The main aim of this study is to investigate the physi-
ological reactivity of both members of romantic couples
during negative interactions, when compared with posi-
tive interactions. Previous evidence suggests that negative
affect produces widespread physiological activation. Part of
this physiological response results from the activation of
the sympathetic branch of the autonomic nervous system
(ANS), leading to increases in blood flow in skeletal mus-
cles as well as increased cardiac rate, sweating, and respira-
tion (Levenson 2003; Robles and Kiecolt-Glaser 2003). The
physiological response also derives from the activation of
the Hypothalamic—pituitary—adrenal (HPA) axis resulting
in increased levels of adrenocortical hormones such as cor-
tisol (Erickson et al. 2003; Rodriguez and Margolin 2013;
Schwabe et al. 2008).

An empirical review of experimental studies reporting
the effects of emotion on ANS activity (Kreibig 2010) sug-
gested that specific negative emotions (anger, threat, fear or
disgust) might be associated with different patterns of ANS
responsiveness (Ekman et al. 1983). However based on the
studies reviewed in this work, Kreibig (2010) asserted that
not only the emotional valence (i.e., negative vs. positive),
but also the level of intensity (i.e., arousal) plays a role in
the peripheral physiological responding.

Previous researchers have found that aversive interper-
sonal interactions (i.e., marital conflicts) lead to an higher
increase over baseline in psychophysiological responses
such as heart rate, blood pressure, cortisol and catechola-
mine release (Robles and Kiecolt-Glaser 2003; Robles et al.
2006; Rodriguez and Margolin 2013; Smith et al. 2006).
These changes were shown to be associated with the pres-
ence of hostile behavior during marital conflict as well as
with couples’ reports of marital strain (Kiecolt-Glaser et al.
1997; Newton and Sanford 2003). Similarly, Nealey-Moore
et al. (2007) carried out a marital interaction study with 114
couples and found that, compared to positive and neutral
conditions, negative discussions evoked higher increases in
HR for both men and women.

Most of the research conducted so far with couples meas-
ured single autonomic variables. However rather than ana-
lyzing single autonomic measures, it is recommended to
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study patterns of autonomic responding and thus analyze
comprehensive arrays of physiological measures (Stemmler
2003). Moreover this multi-measure assessment should con-
sider not only unspecific effects of emotional tasks (which
is normally assessed though the comparison between con-
trol and emotional conditions), but also specific effects (by
comparing negative versus positive interaction conditions).
Again to our knowledge few studies with couples have
compared different measures of physiological responding
in different types of interactions. Our study was specifically
designed to address this gap in the literature.

Thus the first objective of this study is to compare the
level of physiological arousal, as measured by heart rate,
skin conductance level and cortisol level, during a negative
marital interaction period and a positive marital interaction
period. Due to the known relationship between negative
affect and physiological arousal, and considering that both
the SNS and the HPA axis are associated with heightened
arousal and stress responding (Hugdahl 1995), we expect
a higher physiological arousal, as measured by heart rate,
EDA and cortisol during the negative marital interaction
period when compared with the positive interaction period.
The second objective of our study is to examine the relation-
ship between parasympathetic regulation, as measured by
heart rate variability (HRV) and autonomic arousal (as meas-
ured by the increase in HR, SCL and cortisol levels from
baseline to the interaction task). According to the Polyvagal
Theory (Porges 2007, 2009), empathic and prosocial behav-
iors became possible through the arising of the myelinated
vagus nerve in the mammalian autonomic nervous system,
which plays a major role in the regulation of HRV. Due to
its inhibitory effect on the sympathetic system, the vagal
tone has been shown to be important for the physiologi-
cal and emotional regulation and human prosocial behavior
(Appelhans and Luecken 2006; Porges 2009). Indeed sev-
eral studies have linked autonomic flexibility, as indexed by
vagal tone, to adequate emotional responding (Appelhans
and Luecken 2006) social regulation and connectedness
(e.g., Kok and Fredrikson 2010). Therefore in our second
research hypothesis we expect that parasympathetic regula-
tion, as measured by the HRV, will be negatively associated
with the increase in autonomic arousal (as measured by the
increase in HR, electrodermal activity and cortisol levels
from baseline to the interaction task).

As a measure of the HRV, we used a frequency-domain
measure which is the high-frequency (HF-HRV) component,
defined from 0.15 to 0.4 Hz, due to its primary relation-
ship with the parasympathetic branch of the ANS (Berntson
et al. 2007; Thayer et al. 2012; Thayer and Lane 2000), since
the HF-HRV relates to cardiac vagal control and predicts
individual differences in the regulation of the sympathetic
activation. The HF-HRV component was calculated through
the frequency domain approach, which using power spectral
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density analysis decomposes the total variability into fre-
quency components (Billman 2011). In comparison with
the time domain approach, the frequency domain approach
has been identified as more useful in identifying specific
components of the HRV and seems to provide more detailed
information of the cardiac variability (Costa et al. 2017).

By providing a comprehensive assessment of the physi-
ological reactivity of couples in interactive conditions of dif-
ferent valence, this study will have important contributions
for the understanding of couple’s functioning from both a
psychological and physical point of view. Specifically if we
are able to demonstrate a dissociation between the psycho-
physiological responding in negative versus positive inter-
action like we expect to find, these will help us understand
couple’s difficulties in managing relational conflict as well
as the increased risk for health problems known to be associ-
ated with marital problems.

Method
Participants

Participants were 32 heterosexual couples (N =64 individu-
als). Couples included in the present study reported being
in a committed monogamous romantic relationship for at
least 1 year. Participants’ ages ranged from 22 to 62 years
old M=32.32, SD=17.62; for men: M=33.33, SD=8.00;
for women: M=31.30, SD="7.21). Exclusion criteria were
as follows: presence of cardiac disease or implant; substance
abuse disorders; medication affecting cardiac activity or
endocrine function (e.g. beta blockers); presence of physical
or mental condition that might affect the physiological meas-
urements; and/or age below 20 years. Of the couples that
participated in the present study, 35.7% were married, 35.7%
were living together and 28.6% were in dating relationships.
Additionally, 40% of the couples had children. The mean
duration of romantic relationships for couples in the present
study was 9.4 years (SD =8.05; range 1-38 years). All par-
ticipants were Caucasian and the majority of participants
had college degrees (68%). The socio-demographic descrip-
tion of the sample is summarized in Table 1.

Self-report Measures

Self-reported measures of empathy, dyadic empathy and
dyadic adjustment were administered to the participants
before the experiment. These measures were used for
descriptive purposes to help characterize the sample in terms
of marital functioning. The scores of these questionnaires
are presented in Table 2 and their main psychometric proper-
ties are described below.

Table 1 Participant demographics

Age M=32.3(SD="1.7) Min=22, max =62
Educational level College education or 68%
greater

12th grade 22%

9th grade 7%

Basic education 3%
Marital status Married 35.7%

Living together 35.7%

Dating 28.6%
Relationship duration M=9.43 (§D=28.05) Min=1, max=38
With children? Yes 12

No 20

Table 2 Descriptive statistics of the self-report measures

Participants
Male M (SD) Female M (SD) AllM (SD)
IRI
PT 14.81 (2.39) 16.63 (2.98) 15.72 (2.83)
EC 13.65 (2.86) 14.1 (3.3) 13.87 (3.07)
PD 11.77 (3.21) 12.52 (2.99) 12.15 (3.1)
FS 10.35 (3.4) 12.23 (3.05) 11.29 (3.34)
Total 50.58 (6.88) 55.47 (8.27) 53.03 (7.94)
IRIC
PT 16.35 (3.42) 16 (4) 16.18 (3.7)
EC 23.45 (2.77) 23.81 (3.67) 23.63 (3.23)
Total 39.81 (4.45) 39.9 (5.18) 39.85 (4.79)
DAS
Consensus 24.29 (2.95) 24.55 (2) 2442 (2.5)
Satisfaction 15.81 (2.04) 15.48 (1.73) 15.65 (1.88)
Cohesion 12.77 (4.23) 13.13 (3.88) 12.95 (4.03)
Total 52.87 (6.99) 53.16 (5.31) 53.02 (6.16)

Mean (M) and standard deviations (SD) of the questionnaire scores
(IRI Interpersonal Reactivity Index, PT perspective-taking scale, FS
fantasy scale, EC empathic concern scale, PD personal distress scale,
IRIC Interpersonal Reactivity Index for Couples, DAS Dyadic Adjust-
ment Scale)

Interpersonal Reactivity Index (IRI; Davis 1980; Portu-
guese version, Limpo et al. 2010). IRI is a 28-item measure
of general empathic tendencies that assesses both cognitive
and emotional components of empathy. Items are scored on
a five-point Likert scale. IRI yields four subscales each one
with seven items: perspective taking, empathic concern,
fantasy and personal distress. Higher scores in the IRI indi-
cate higher levels of self-perceived empathic ability. Items
in each subscale are summed to obtain the subscale score
(score range for each scale =0-28), and a high score means
higher fantasy, perspective taking, empathic concern, and
personal distress, respectively. The Portuguese version of the
scale has adequate values of validity and internal consistency
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(ax=0.73 for perspective taking subscale; a=0.76 for
empathic concern subscale; a=0.80 for personal distress
and a=0.84 for fantasy).

Interpersonal Reactivity Index for Couples (IRIC; Pélo-
quin and LaFountaine 2010; Portuguese version, Coutinho
et al. 2015)—IRIC is a modified version of the IRI that
assesses cognitive and emotional empathy in the context
of intimate relationships with 13 items evaluated on a five-
point Likert scale yielding two subscales. The dyadic per-
spective taking subscale composed by six items measures
the tendency to spontaneously adopt the partner’s points of
view. The dyadic empathic concern subscale composed by
seven items focuses on feelings of sympathy and concerns
oriented towards the partner in unfortunate situations. The
IRIC total score can vary between 0 and 52, with a higher
score indicating higher perceived empathy within the cou-
ple’s relationship. The score of dyadic perspective taking
can vary between 0 and 24 and the score of dyadic empathic
concern can vary between 0 and 28. The Portuguese version
of IRIC has good internal reliability (a=0.85 for perspective
taking subscale; a=0.67 for empathic concern subscale).

Dyadic Adjustment Scale—Revised (R-DAS; Spanier
1976; revised version by Busby et al. 1995; Portuguese
version of R-DAS: Pereira 2003)—R-DAS assesses each
partner’s perceived degree of marital adjustment. R-DAS
is composed of 14 items, integrated in three sub-scales:
consensus, satisfaction and cohesion. The total score can
range between 0 and 69, with a higher score indicating bet-
ter adjustment. The Portuguese version of R-DAS has good
internal reliability, both for the global scale (x=0.84) and its
three sub-scales (consensus: a=0.81; satisfaction: a=0.81;
cohesion: a=0.79).

Procedures

The local Institutional Review Board approved this study
and all participants provided informed written consent.

Fig. 1 Schematic representa-
tion of the experimental task

Participants were recruited through informal advertise-
ment, using a snowball sampling approach. Information
about the study was also provided on the Facebook page of
our laboratory. Once the local IRB does not allow the offer
of monetary compensation for the participation in research,
the couples received a voucher from a book store for their
participation in the study. Prior to any experimental proce-
dure, all couples were screened on the telephone concerning
the inclusion criteria. Participants were instructed to abstain
from alcohol, nicotine, and caffeine for at least 4 h prior to
data collection. On arrival, couples were provided with an
overview of the procedures. They were told that the main
goal of this study was to look at the relationship between
physiological arousal and couple’s interaction. Prior to the
experiment they were also given basic information about
the psychophysiological devices including the BIOPAC
equipment and the disposables for saliva collection. Before
the physiological data collection participants completed,
individually, a sociodemographic questionnaire and self-
report measures of empathy. Then they were asked to sit
in a comfortable position, each one on a different sofa, so
that they were able to easily look directly at each other and
to interact with one another as naturally as possible. Before
the placement of the electrodes, the skin was cleaned with
alcohol and dried with cotton to diminish the impedance
and to improve the quality of the electrophysiological sig-
nal. One researcher acted as a mediator during the couple’s
interaction to ensure that both partners closely followed the
instructions described below. The physiological measures
were continuously recorded during the baseline task and
during the couple’s interaction task (Fig. 1).

Psychophysiological Assessment
Physiological recordings were performed continuously

during the baseline and interaction task at a sampling rate
of 1000 Hz for both HR and SCL channels. The modules

Couple’s Interaction task

Simultaneous recording of cardiac and eletrodermal activity

1st saliva
collection
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BN-PPGED and BN-RSPEC of the Biopac BioNomadix
wireless acquisition device (Biopac Systems; Santa Bar-
bara, CA) were used for the recording of the cardiac and
electrodermal activities, respectively. The acquisition device
was connected to a host computer running AcqKnowledge
software (version 4.4). In general, the quality of the recorded
data was high, with very little interference due to move-
ment. The following variables were calculated: (1) a single
mean score for each period of interest, in order to compare
the intra-individual differences in the physiological arousal
between the negative and positive interaction periods; (2)
change scores, one from the baseline to negative period, and
other from the baseline to positive period, which accounts
for proportion of change, in order to determine the rela-
tionship between the parasympathetic regulation and the
autonomic arousal; and, only for the cardiac data, (3) the
HF-HRV component, extracted from the baseline period
by the frequency-domain analysis of HRV algorithm in the
Acknowledge software, which represents the parasympa-
thetic regulation index.

Skin Conductance Level

Skin conductance level (SCL) is one of the measures of
the electrodermal activity (Cacioppo et al. 2007). Partici-
pants’ skin conductance (in siemens) was measured using
a pair of pre-gelled disposable electrodes with a circular
contact area of 1 cm diameter and isotonic gel (EL-507,
Biopac Systems, Santa Barbara, CA) attached to the palmar
surface of the medial phalanges of the index and middle
fingers of the nondominant hand. The raw SCL data were
filtered using the recommended standard filter settings for
the acquisition device, a FIR low-pass Blackman filter of
1 Hz with the number of coefficients set at 4000. For the
data reduction, the recordings were examined visually for
remaining artifacts, but none were found. Subsequently, the
within-subjects means were calculated based on 1-s epochs
within each period of interest, and finally, exported to SPSS
for further analysis. The mean values for SCL during the
baseline, negative and positive condition can be seen in
Fig. 2 and Table 3.

Cardiac Measures

The raw Electrocardiogram (ECG) was used to measure the
participants’ HR (measured in beats per minute or bpm)
using an adjusted 3-electrode Lead-II configuration. The
nonpolarizable disposable Ag—AgCl electrodes were placed
on the participants’ right and left mid-clavicle, and a third
one on the top of the left shoulder. The raw ECG data were
filtered using the recommended standard filter settings for
the acquisition device, an IIR high-pass filter of 1 Hz and
an IIR low-pass filter set at 35 Hz. For the data reduction,
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Fig. 2 Estimated means of electrodermal activity in the three condi-
tions (baseline, negative and positive interaction)

Table 3 Descriptive statistics of the physiological measures

Participants
Male M (SD) Female M (SD) All M (SD)
Cortisol
Baseline 0.48 (0.38) 0.37 (0.33) 0.43 (0.35)
Negative 0.50 (0.37) 0.36 (0.41) 0.43 (0.39)
Positive 0.36 (0.25) 0.30 (0.27) 0.33 (0.26)
HR
Baseline 80.57 (12.44) 84.11 (9.43) 82.34 (11.09)
Negative 80.76 (11.28) 84.67 (8.90) 82.71 (10.27)
Positive 78.79 (10.16) 82.99 (7.61) 80.89 (9.15)
SCL
Baseline 1.76 (2.26) 1.7 (1.72) 1.73 (1.99)
Negative 3.35(3.04) 2.95 (2.06) 3.15(2.58)
Positive 4.54 (3.63) 3.67 (2.23) 4.11 (3.02)

Mean (M) and standard deviations (SD) for SCL skin conductance
level (uS), HR heart rate (bpm) and cortisol (ug/dl) during the base-
line, negative and positive interactions
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the recordings were examined visually for ectopic beats and
remaining artifacts. Heart rate and the HF-HRV were calcu-
lated offline from the filtered ECG trace using the Acknowl-
edge software (AcqK). As previously mentioned to measure
HRYV we used a frequency domain approach that allows for
the partition of the total variability into frequency compo-
nents, thus allowing the identification of specific compo-
nents of heart rate variability. The band-limited variance
for the HF-HRYV index was extracted through the automated
analysis tool provided by the manufacturer which uses as a
spectral analysis approach the Fast Fourier Transformation
analysis (FFT) method, according to the international car-
diology standards (Camm et al. 1996; Trimmel et al. 2015).
Thus, the within-subjects means were calculated based on
1-second epochs within each period of interest for the HR
measure. The data were exported to SPSS for further analy-
sis. Mean values for HR during the baseline, negative and
positive periods can be seen in Fig. 3 and Table 3.

Neuroendocrine Measures—Cortisol

Saliva samples were obtained by using the standard sam-
pling device—salivette (Sarstedt, Niimbrecht, Germany).
Participants were instructed to chew a roll of cotton until
it was saturated (approximately 1 min duration) and then
to place it inside a retainer in a centrifuge tube. In order
to minimize potential contamination, participants were told
not to eat within 30 min prior to sample collection. Upon
arrival at the laboratory (after informed written consent was
obtained), participants were asked to collect the first saliva
sample for baseline assessment of cortisol levels. In order to
assess cortisol response to both negative and positive mari-
tal interaction, a second and a third sample of saliva were
collected immediately after each episode, respectively. All
saliva samples were kept on ice during the experimental
procedure, and were centrifuged and stored in a freezer at
—20 °C immediately after the procedure. Cortisol determina-
tion was performed according to the manufacturer’s instruc-
tions using the commercially available IBL Kit for Cortisol
Saliva ELISA (IBL, Hamburg, Germany). The assay has a
lower detection limit of 0.005 ug/dl with intra- and inter-
assay coefficients of variations <9%. Mean values for cor-
tisol during the baseline, negative and positive periods can
be seen in Fig. 4 and Table 3.

Baseline Task

The baseline task was designed to provide referential values
of heart rate and skin conductance for each participant. As
recommended by Jennings et al. (1992), the baseline task
was a simple and undemanding task in which participants
were presented and asked to briefly describe a set of 16
neutral valence and low-arousal pictures selected from the
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Fig. 3 Estimated means of heart rate in the three conditions (base-
line, negative and positive interaction)

International Affective Picture System (IAPS—Lang et al.
2008). Pictures were presented in a laptop, using Presen-
tation software (Microsoft Office® PowerPoint). A fixation
cross was presented between pictures in the center of screen
during 5 s. Physiological measures from the baseline period
were averaged to establish individual baseline values for
both HR and SCL.

Couples Interaction Task

When selecting the interaction task for this experiment we
considered both ecological and internal validity issues. Thus
we selected a task that is inspired in couple’s therapy (Chris-
tensen et al. 2004) resembling couples’ natural interactions,
allowing at the same time its adaptation to a laboratory
based setting.

The task consisted in a structured discussion about the
negative and positive aspects of their relationship (Fig. 1).
Participants were instructed to start talking about the nega-
tive aspects, which was then followed by a discussion of the
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Fig. 4 Estimated means of cortisol in the three conditions (baseline,
negative and positive interaction)

positive aspects. This option was based on ethical considera-
tions and methodological options of other studies of mari-
tal interaction (e.g., Perrone-McGovern et al. 2014). Each
partner was instructed to focus on a single negative aspect
or problem at a time and elaborate it with all possible detail.
The other partner should not argue or answer back. Partners
switched their roles up until they covered all the important
topics. An example of the specific instructions given to the
participant for the negative aspects were as follows: You will
have two minutes to talk to your partner about one nega-
tive aspect of your relationship (e.g. things that make you
feel upset; things that you would like to change; things that
bother you in your relationship; things you don 't like about
your partner). You should use this time to talk with enough
detail about each topic, by giving specific examples or by
talking about the negative impact that this has on you. You
should talk about one topic at a time, i. e., you should not
talk about money issues and problems related with time
management in the same period of 2 min. The same proce-
dures and the same instructions were applied to the discus-
sion of the positive aspects. These were described as things

that make you feel happy; things you would like to keep as
it is, things you admire about your partner. On average each
phase (positive and negative) lasted for about 20 min, with a
total duration for the interaction task of about 40 min.

Statistical Analyses

Data analysis was performed using IBM® SPSS® ver-
sion 22.0 statistical software. An exploratory analysis was
performed to test the assumptions underlying the use of
parametric tests. Both the assumptions of normality (Kol-
mogorov—Smirnov, p>.05; Shapiro—Wilk, p>.05) and
homogeneity of variances (Levene Statistic, p>.05) were
fulfilled.

In order to test for differences in the physiological arousal
between conditions a two-way mixed ANOVA was per-
formed with valence of the interaction (positive vs. nega-
tive) as a within subject factor and sex (female vs. male) as
a between subject factor. When a significant main effect or
interaction was found, posthoc t-tests were performed with
significance set at p <.05 (two-tailed) to compare mean
differences.

Finally we used Pearson’s correlation test to analyze
the relationship between HRV vagal index (HF-HRV) and
autonomic arousal (measured by the increase in SCL, HR
and cortisol from the baseline to the interaction task). The
level of statistical significance was kept at p < .05 for all the
analyses.

Results

Effect of Valence of Marital Interaction Task
in Autonomic Reactivity

Cardiac Activity

A two-way mixed ANOVA revealed a significant main
effect of the valence of interaction in cardiac reactivity as
measured by HR, F (1,56)=3.87, p=.02. Post-hoc pair-
wise comparisons with Bonferroni correction revealed that
participants presented significantly greater HR in the nega-
tive condition (M =82.72, SD=10.27), than in the positive
condition (M =80.89, SD=9.16) (p=.001). No significant
main effect for sex [F (1, 58)=2.449, p > .05], nor for the
interaction between the valence and the sex was found [F (2,
36)=280.43, p>.05] (Fig. 3).

Neuroendocrine Measure
We found a significant main effect for the valence of the

interaction in cortisol levels, [F (1,29)=4.43, p=.01].
Post-hoc pairwise comparisons with Bonferroni correction
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revealed that participants demonstrated significantly greater
cortisol levels immediately after the negative interac-
tion (M =0.39, SD =0.35), than after the positive interac-
tion (M =0.31, SD=0.24), p=.001. No significant main
effect for sex [F (1, 29)=2.31, p>.05], nor for the inter-
action between the valence and the sex were found [F (2,
36)=0.58, p>.05] (Fig. 4).

Skin Conductance Level

A significant main effect was found for task valence in SCL
[F (1,56) =18, p=.002].. Post-hoc pairwise comparisons
with Bonferroni correction revealed that participants dem-
onstrated significantly greater SCL in the positive interac-
tion (M =4.10, SD=3.02), than in the negative interaction
(M=3.15,8SD=2.58), p=.001 (Fig. 2). No significant main
effect for sex [F (1, 58)=1.13, p>.05], nor for the inter-
action between the valence and the sex were found [F (2,
36)=2.59, p>.05].

Association Between HRV and Autonomic Arousal

We found a significant negative correlation between
HRYV and the change in SCL (r=-0.24, p=.04) and HR
(r=-0.32, p=.01) from baseline to the negative condition.
This change in SCL and HR was computed by subtracting
the value during the task minus the baseline value for each
individual.

Discussion

This study aimed at investigating the psychophysiological
reactivity of romantic partners during a laboratory-based
couple’s interaction task. Specifically, we wanted to compare
electrodermal, cardiac and neuroendocrine activity during
negative interactions versus positive interactions. Due to
the known relationship between negative emotionality and
physiological arousal we expected to find higher levels in our
three measures during the negative interaction condition in
comparison with the positive interaction condition.

Our results partially confirmed our hypothesis in that we
found that participants presented higher levels of physiologi-
cal arousal (heart rate and cortisol levels) during the nega-
tive interactive condition, when compared with the positive
interactive condition. Regarding electrodermal activity, we
found that couples presented higher levels in the positive
interaction condition, when compared with the negative
interaction condition.

The increased values of HR and cortisol during the neg-
ative condition are consistent with previous physiological
studies of couple interactions (e.g., Nealey-Moore et al.
2007; Kiecolt-Glaser and Newton 2001; Rodriguez and
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Margolin 2013) that report higher levels of psychophysio-
logical arousal during negative interactions, when compared
with positive interactions. This pattern has been associated
with a perception of challenge or threat associated with the
discussion of negative aspects of the relationships (Feinberg
et al. 2013; Tomaka et al. 1993). According to the Polyvagal
Theory (Porges 2007), the perception of a threatening envi-
ronment leads to cardiac acceleration, through an increase
in sympathetic activity and a withdrawal in vagal tonus. In
fact, in comparison with positive emotions, negative emo-
tions have been associated with stronger ANS responses
(Cacioppo et al. 2000).

The same applies to neuroendocrine variables such as
catecholamines and cortisol, with greater changes in cor-
tisol during negative interactions in comparison to cortisol
changes observed in neutral couple interactions (e.g. Fein-
berg et al. 2013; Rodriguez and Margolin 2013). Moreo-
ver, and most important from a clinical point of view, the
increase in autonomic and neuroendocrine measures has
been consistently and positively correlated with negative
affect and hostile behavior during conflict along with reports
of marital strain (Broadwell and Light 1999; Kiecolt-Glaser
et al. 1997; Mayne et al. 1997; Newton and Sanford 2003).

Interestingly, classical studies in marital physiology
(Notarius and Levenson 1979; Weinberger et al. 1979) have
linked the physiological activation in conflict situations to
a process described as stonewalling. Stonewalling was first
defined by Gottman (1994) as a deteriorated relationship
process where partners are withdrawn from relationship
interactions and have created a “stonewall” to keep their
partners from affecting them. They may get quiet, refuse
to interact or refuse to discuss certain topics or feelings,
stop making eye contact, cross their arms or leave the room
because they feel hurt, angry or frustrated. This pattern of
non-verbal nonexpressivity, repression and denial is likely
to be associated with the higher autonomic activation in
response to stressfful situations. Considering our data show-
ing the increased levels of cortisol and heart rate during
negative interactions, we may speculate that partners may
withdraw from negative interaction because they tend to be
more physiologically overwhelmed in this type of interac-
tion. In this sense stonewalling may constitute a strategy
found by the spouses to escape from conflict and calming
themselves down during a stressful situation. The fact that
cardiac activity which is under the control of both the sym-
pathetic and parasympathetic branches of the autonomic
nervous system (Cacioppo et al. 2007) was higher during
the negative interaction, also provides some support for the
possibility that “stonewalling” constitutes a freeze response
that relates to parasympathetic activation.

Among the three physiological measures analyzed, the
SCL was the only one that was higher in the positive condi-
tion. That is, along with HR and cortisol, SCL increased
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from baseline to the negative interaction condition. How-
ever, differently from HR and cortisol, SCL also increased
from the negative to the positive condition. This was an
unexpected result. A possible explanation for this result may
be related to the fact that SCL tends to be arousal rather than
emotional specific. Indeed, other authors have claimed that
heart rate is more sensitive to the valence of affective pic-
tures (Greenwald et al. 1989; Lang et al. 1993), whereas SCL
seems to be more responsive to the level of arousal of affec-
tive pictures independently of its emotional valence (Cuth-
bert et al. 2000). In the same direction are the results found
by Carvalho et al. (2012) in a study measuring SCL and HR
in response to emotional movies of different valence and
arousal. The authors found that film clips eliciting higher
levels of arousal (horror and erotic movies), had increased
SCL and decreased HR, when compared with low arous-
ing movies (social negative or positive or objects movies).
The authors suggested that differences in SCL and cardiac
measures could be due to the fact that negative stimuli have
induced a larger activation of the defensive motivational
system whereas the positive stimuli induced the appetitive
motivational system. The role of physiological arousability
of a given stimulus for electrodermal system was also sup-
ported by other studies reporting that highly arousing films
(Codispoti et al. 2008) and pictures (Bradley et al. 2001;
Sanchez-Navarro et al. 2006) induce a HR deceleration and
increase in SCL.

Based on the empirical evidence showing that this
response pattern of decreased HR and increased SCL seems
to reflect a response of orienting and sustained attention to
highly arousing stimulus with significant affective intensity
(Andreassi 2007; Cacioppo et al. 2007), we may speculate
that the higher SCL values on the positive interaction con-
dition found in our study, can be explained by a stronger
emotional engagement of the spouses, maybe attributed
to the fact observed by us that the participants were less
defensive when speaking about the positive aspects of their
relationship.

Regarding our second research goal, we found a signifi-
cant negative association between HRV and the difference
in SCL, HR and cortisol values from baseline to the negative
interaction condition. In other words, higher HRV, which is
an index of parasympathetic regulation, was related with
a lower increase in autonomic and neuroendocrine arousal
from baseline to the interaction task. This is an important
finding, considering that HRV has been consistently related
with the regulation of physiological reactivity and emo-
tional regulation through the activity of the parasympathetic
branch of the ANS system. Indeed the capacity to regulate or
vicariously experience of other’s emotions, especially when
that emotion is directed towards oneself (which was the case
with the current couples’ interaction task) is critical for inti-
mate relationships. Thus our results are in line with several

studies supporting the association between HRV and indi-
vidual differences in regulated emotional responding (e.g.,
Appelhans and Luecken 2006; Fabes and Eisenberg 1997),
as well as with compassion and empathic concern (e.g.,
Eisenberg et al. 1996; Porges et al. 1999). Similar results
were found in studies that examined self-reported emotion
regulation in response to stress in college students (Fabes
and Eisenberg 1997) and with children whose HRV has also
been associated with emotional regulation and prosocial
behaviors (e.g., Fabes et al. 1994).

The present study is not free from limitations. A pos-
sible limitation is related with the fact that the positive and
negative interactions were not counter balanced, that is, the
negative interaction condition always preceded the positive
one. As we mentioned in the method, this option, was justi-
fied by ethical concerns, but in fact this research design did
not allow us to test the possible effect of a down regulation
induced by positive emotions that has pointed out by some
authors in the literature (e.g. Yuan et al. 2010). Thus when
interpreting the decreased levels of heart rate and cortisol in
the positive interaction condition when compared with the
negative one, we cannot rule out the hypothesis of recovery
effect from the negative interaction, coherent with the idea
that a possible function of positive emotions is the undoing
of physiological arousal produced by negative emotions.

Implications of the Study

Our findings have important implications for couple’s ther-
apy and empathy promotion interventions. Couple’s litera-
ture shows that the ability to empathize with each other’s
negative affect is positively associated with relationship
satisfaction and negatively associated with interpersonal
conflict (Perrone-McGovern et al. 2014). On the other hand,
more empathic individuals are those who are able to regu-
late their own emotional reactions and physiological arousal
even in situations of conflict in which they are the object of
hostility or anger (Eisenberg et al. 2004; Hein and Singer
2008).

Our results showing that negative interactions were
associated with higher cardiac arousal and cortisol levels
may help us understand why it is so difficult for couples to
maintain an empathic stance in situations of open conflict.
This may be instrumental for devising therapeutic interven-
tions helping with the regulation of physiological arousal.
This can be done either through cognitive therapy that helps
partners de-escalate during conflict or by redirecting cou-
ples to express vulnerability rather than anger for example.
Those interventions can also take the form of relaxation
techniques or biofeedback training or neuromodulation tech-
niques applied during therapy sessions or at home providing
real-time feedback to the subject on his/her physiological
responding as it occurs in natural contexts.
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Therefore and altough our sample is composed by non
distressed couples, our results are even more relevant for
distressed relationships in which negative affect is repeat-
edly elicited. On the other hand, our results help us under-
stand the cumulative effects of negative interactions for the
spouses’ physical health. As documented by the literature,
being in a distressed marriage is a risk factor for negative
health outcomes, including heart disease and cancer (Bur-
man and Margolin 1992; Robles and Kiecolt-Glaser 2003),
which may be explained by the repeated and chronic activa-
tion of the SNS or HPA axis (Repetti et al. 2009) that dis-
tressed couples experience on a daily basis. Future studies
should try to replicate these results with a sample of couples
who are experiencing marital violence and severe conflict
for whom the effects of autonomic arousal and stress-reated
hormones becomes repeated, chronic and long lasting. We
believe that the present study provided a template for apply-
ing psychophysiological methods in marital and family
interactions.
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