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Abstract

Individuals exposed to aggression and who perpetrate aggression against others show differences
in their physiological activation during stress; the goal of the present study is to investigate
physiological stress reactivity as a factor contributing to the intergenerational transmission of
aggression. To test associations between family-of-origin aggression (FOA), physiological
reactivity in daily life, and dating aggression perpetration, we used ecological momentary
assessment to monitor fluctuations in young adult (Mage = 23.1 years) dating couples’
electrodermal activity (EDA) over an entire day and examined how naturally-occurring bouts of
annoyance between partners relate to EDA, FOA, and dating aggression perpetration. Dating
perpetration was linked to lower general levels of EDA in both men and women, while FOA was
linked to lower general levels of EDA in men only. For women, multi-group, multilevel models
showed that FOA and dating aggression perpetration moderated the association between feeling
annoyed and EDA, such that those with greater FOA and dating aggression perpetration showed
greater EDA reactivity during naturally-occurring relationship stress. Furthermore, this pattern of
EDA reactivity mediated the link between FOA and dating aggression perpetration in women.
These results provide evidence that FOA and dating aggression perpetration are linked to patterns
of physiological responsivity in everyday life and suggest that these patterns could be important
factors contributing to the intergenerational transmission of aggression.
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1. Introduction

1.1. The intergenerational transmission of aggression

It is well-documented that being exposed to aggression in one’s family of origin puts one at
risk for perpetrating aggression against friends, dating partners, and one’s own children in
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adulthood (e.g., [5,12]). However, research also indicates that the majority of people
exposed to aggression in their family of origin do not go on to perpetrate aggression against
others. Explanatory models often focus on how family-of-origin aggression (FOA) impacts
self-regulatory capacity, positing that children exposed to aggression evidence alterations in
their regulatory profiles, setting the stage for perpetrating aggression later in life [21].
Conceptual models typically incorporate emotional, cognitive, and behavioral regulatory
processes, but little research has specifically examined the role of physiological stress
reactivity in the intergenerational transmission of aggression. Exposure to aggression in
childhood may alter biological reactivity to stress, causing heightened physiological
reactions to interpersonal stressors experienced in adult relationships [28]. The current study
investigates young adults’ physiological reactivity during periods of naturally-occurring
annoyance between dating partners. We test if FOA and dating aggression amplify patterns
of physiological reactivity in daily life and examine physiological reactivity as a mediator of
the association between FOA and dating aggression perpetration in young adulthood.

1.2. Development and physiological regulatory processes

Although it has long been known that sensitivity to environmental stress is programmed by
our genetic makeup, more recent research has demonstrated that early childhood experiences
can turn on and off genes that affect such processes [46]. Caregivers play a primary role in
helping kids modulate stress and contribute to children’s development of autonomous
regulatory capacities over time [18]. Supportive caregiving is theorized to buffer stress in
children and shield the developing brain from neurotoxins; conversely, insensitive and
punitive parenting styles are thought to elevate stress reactions, negatively impacting
children’s physiological systems (e.g., [37]). Children’s brains, though in part biologically
programmed, retain a degree of plasticity that is shaped by the environmental context [22].
Current theories of bio-social development maintain that such plasticity is evolutionarily
adaptive because childhood experiences, such as exposure to high levels of stress, provide
important information about whether one’s environment is likely to be dangerous or safe
over the lifespan [2].

In the short-term, exposure to aggression and other stressors activates the body’s “fight or
flight” response. This activation is associated with various physiological changes that help
prepare organisms to contend with environmental threats. For example, the hypothalamic-
pituitary-adrenal (HPA) axis outputs the stress hormone cortisol, while the sympathetic
nervous system increases electrodermal activity (EDA), measured as sweat secreted by the
sweat glands [20]. While adaptive in the short-term, mounting intense and frequent stress
responses is metabolically costly; chronic activation can cause damage to the body’s
regulatory systems and lead to “wear and tear” over time, putting individuals at risk for later
health problems [37]. Activation of the “fight or flight” response is thus theorized to be an
evolutionary trade-off that maximizes short-term survival at the expense of long-term health.
Moreover, exposure to high levels of stress in the family of origin may alter physiological set
points, causing children to develop “short-term life strategies,” where physiological
responsivity is upregulated to protect against immediate environmental threats (e.g., [38]).
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1.3. Aggression and physiological reactivity

A number of studies have documented how childhood exposure to FOA and adversity more
broadly are related to physiological reactivity, though the exact findings across studies have
varied by the physiological index measured, child characteristics, and timing of the stressor.
Generally, exposure to aggression, marital conflict, or negative parenting styles is linked to
decreased cortisol reactivity during laboratory-based stress tasks [10,27], although this effect
is moderated by other variables. For example, one study with toddlers found higher cortisol
reactivity in children with high levels of temperamental vigilance and inhibition but
marginally blunted reactivity in children with bold, aggressive temperaments [9]. In another
study testing cardiovascular activity, only children with high self-blame and perceived threat
showed amplified reactivity to interpersonal stress [13]. Other research shows that FOA is
related to heightened cortisol output in wives, but not husbands, during lab-based marital
conflict [1].

In studies investigating associations between physiological arousal and marital violence,
higher cortisol reactivity has generally been linked to greater levels of violence, although,
again, findings have been mixed. For example, two studies examining cortisol reactivity
found that intimate partner aggression was related to greater cortisol output during
laboratory conflict, but only in women [25,39]. In a similar study, intimate partner
aggression was associated with greater basal cortisol [16]. Limited research using other
measures, such as heart rate and EDA, has found a similar pattern, with intimate partner
violence being linked to greater physiological reactivity [29]. Measuring EDA may be
particularly informative because sweat glands are exclusively innervated by the sympathetic
nervous system [3,20,47]. Additionally, EDA can be passively monitored over long time-
frames in real life.

1.4. Physiological reactivity during periods of annoyance between dating partners in

daily life

Although laboratory-based studies testing links between aggression and physiological
reactivity to stress have been informative, testing these patterns during naturally-occurring,
everyday periods of annoyance between romantic partners could provide important data
about how such processes actually unfold in real-life contexts. In contrast to conflict
episodes, feelings of annoyance capture commonplace fluctuations in the ongoing emotional
tone of a relationship. While seemingly unimportant, it is critical to understand and target
micro-level processes in order to alter macro-level outcomes, such as aggression, especially
because large-scale conflicts and arguments often start with small-scale emotions that
develop gradually and escalate over time. Measuring these processes in daily life also
increases ecological validity and reduces biases due to retrospective reporting [6,24].

1.5. Present study

The present study investigates EDA reactivity during naturally-occurring periods of
annoyance between dating partners in daily life and tests how these patterns of reactivity
relate to FOA and dating aggression perpetration in adulthood. Fig. 1 presents an overview
of the hypothesized associations. We first conduct a set of exploratory analyses to test direct
associations between feeling annoyed, EDA, FOA, and dating aggression. Specifically, we
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examine: (1) if feeling annoyed is associated with concurrent increases in EDA and (2) if
FOA and dating aggression perpetration are associated with differences in general levels of
EDA measured over the entire day of data collection. We then test three interrelated
hypotheses focusing on patterns of EDA reactivity, operationalized as changes in EDA
during periods of naturally-occurring annoyance between romantic partners. Based on past
research documenting heightened cortisol reactivity during laboratory-based marital conflict
in individuals exposed to FOA [1], we expect that FOA will be associated with greater EDA
reactivity (HO1). Second, in line with research finding increased cortisol and autonomic
reactivity in couples with greater intimate partner aggression [25,29,39], we hypothesize that
perpetrators of dating aggression will show increased EDA reactivity when annoyed (HO2).
Finally, we test physiological reactivity as a factor contributing to the intergenerational
transmission of aggression, hypothesizing that EDA reactivity mediates the link between
FOA and dating aggression perpetration (HO3). Given previously reported gender effects
[1,25,39], we also conduct exploratory multi-group analyses to determine if findings differ
between men and women.

2. Materials and methods

2.1. Participants

Participants consisted of 218 people (3 female same-sex and 106 opposite sex couples)
recruited via word of mouth, flyers, and advertisements posted online and in the community.
To be eligible for the study, participants were required to be 18-25 years old (M age = 23.1;
SD = 3.0), fluent in English, and in a relationship for at least 2 months. The sample was
ethnically/racially diverse, with 27.5% of participants identifying as Caucasian, 23.9%
Hispanic/Latino, 16.1% African American, 12.8% Asian, 0.5% Native Hawaiian or Pacific
Islander, 15.6% multiracial, and 3.7% other. Approximately half of the participants were
part-time or full-time students (54.1%); the majority were employed at least part time
(73.5%). Couples had been dating for 32.2 months on average (SD = 26.8); 44.0% of
couples were cohabitating.

2.2. Procedures

Couples responded to advertisements posted online and in the community that requested
participation in a study on “how young dating couples talk to each other, what types of
physiological reactions couples have when having such discussions, and whether
experiences in one’s family when growing up play a role in young adult relationships.”
Couples responding to the advertisements were screened for eligibility. Eligible couples then
participated in a lab-based visit during which they engaged in several discussion tasks
unrelated to the current study and scheduled a day to participate in the home data
procedures. At this visit, partners separately completed questionnaires assessing family-of-
origin aggression and dating aggression on opposite facing computers with privacy screens.
On the day of home data collection, participants met the experimenters at the laboratory at
10:00 am and provided consent for the at-home procedures. To passively collect EDA in
daily life, each participant was outfitted with a small, wireless wrist monitor. Participants
were also lent a smartphone that alerted them to independently complete short surveys at the
beginning of every hour from 10:00 am until 3:00 am or until they went to bed. The first
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phone survey was completed in the laboratory with an experimenter so that the participants
could practice using the phones. Couples were instructed to complete the surveys separately
and not to discuss their answers; to wear the monitors at all times; go about their days as
they usually would; and spend at least 5 h together, which did not need to be spent
consecutively. The next day, participants came back to the laboratory to return the equipment
and complete a questionnaire assessing their experiences during the day of data collection.
This questionnaire included information on the participants’ activities each hour of the day,
as well as data on if and in what ways participating in the study changed their behaviors or
disrupted their normal daily activities (see [43] for further details). All questionnaires and
hourly surveys were automatically uploaded to a secure online server. Each person was
compensated $100 for participating in the at-home portion of the study.

2.3. Equipment

2.3.1. Smartphones—Each member of the couple was lent one 5-in. Nexus 5 phone to
take the hourly phone surveys. Phone applications were password protected so that no data
could be extracted by the couples using the phones and so that participants did not leave
additional data on the phones, beyond what was intentionally collected by the experimenters.
All data were cleared from the phones between uses.

2.3.2. Q sensor—The Q sensor is an ambulatory monitor that collects EDA, three
dimensions of movement, body temperature, and time [33]. Although the measurement of
EDA via the wrist is less sensitive than the fingers and palms, wrist monitors show adequate
reliability with laboratory-based EDA measures and have been shown to correlate with
various psychological and physical health constructs measured in daily life (e.g.,
[32,33,43,45]. The Q sensor consists of a small rectangular box worn on the inside of the
wrist attached with a band; the sensor was applied to the non-dominant hand to minimize
movement artifacts. Sampling rate was set to 8 hertz, consistent with current standards for
wearable EDA devices, which typically utilize lower sampling rates to ensure adequate
storage and battery life for data collected over multiple days ([32,33].

2.4. Measures

2.4.1. Hourly feelings of annoyance—Using the application Survelytics on the
smartphones, participants rated the degree to which they felt “annoyed or irritated toward my
dating partner” within the past hour on a scale from 0 (not atall) to 10 (extremely). The
surveys took participants 1 min and 56 s to complete on average and assessed a variety of
items not examined here, including feelings of closeness between dating partners; positive
and negative mood states; and other contextual variables (e.g., physical activity,
consumption of tobacco, alcohol, caffeine, or other drugs, and if couples were together or
interacting).

2.4.2. General levels of electrodermal activity—After participants returned the
equipment, EDA data collected on the Q Sensors were downloaded onto a computer for
processing. Matlab scripts were used to automatically detect artifacts in the EDA signals.
Next, research assistants visually inspected all computer identified artifacts and made
revisions if necessary. Matlab scripts were then used to remove all identified artifacts. We
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averaged the signals across 60-min periods to obtain one score for each person’s EDA per
hour. EDA was quantified as skin conductance level measured in microsiemens. General
levels of EDA were operationalized as EDA values entered for each hour of the day, tested
as the outcome variable in multilevel models with observations nested in people and people
nested in couples.

2.4.3. Electrodermal activity reactivity—In addition to examining general levels of
EDA over the day, we examined EDA reactivity, or increases in EDA during hours of
naturally-occurring annoyance between dating partners. EDA reactivity was operationalized
as the level 1 association between feelings of annoyance and EDA and was tested by
creating a level 2 latent factor representing the level 1 slopes, which was then entered as a
level 2 variable in multilevel models.

2.4.4. Family-of-origin aggression—FOA was measured via 14 items from the
Parent/Child Conflict Tactics Scale (CTS; [41,42]). This scale assesses exposure to
psychological and physical aggression from at least one parent (e.g., “Insulted you or told
you that you were not good enough” and “Pushed, grabbed, or shoved you”). Participants
reported the frequency of these behaviors on a 0 (never) to 4 (> 6 times) scale. Final scores
were obtained by taking the mean across items so that higher scores reflected greater
exposure to FOA (possible range of final scores = 0-4; Cronbach’s alpha = 0.95 for women
and 0.94 for men).

2.4.5. Dating aggression perpetration—To assess aggression in the current dating
relationship, we used the How Dating Partners Treat Each Other Scale (HDPTEO; [4]). This
questionnaire includes 70 items assessing electronic, psychological, physical, and sexual
aggression (e.g., “Has your dating partner ever sent a threatening email?” and “Have you
ever kicked, hit, or punched your partner?”). Each person reported on the frequency of each
behavior within the past year, with scores on each item ranging from 0 (never happened) to 4
(> 10 times). Because aggression perpetration tends to be underreported (e.g., [19]), we
obtained the maximum score across the two reporters for each item (e.g., the maximum of
partner 1’s report of victimization and partner 2’s report of perpetration per item). Final
scores were then calculated by taking the average across all items so that higher scores
reflected more dating aggression perpetration (possible range of final scores = 0-4).
Cronbach’s alpha was 0.96 for women and 0.94 for men.

2.5. Overview of analyses

In a preliminary set of analyses, we tested direct associations between feeling annoyed,
EDA, FOA, and dating aggression perpetration using multilevel models. The hourly link
between feeling annoyed and EDA was tested using a three-level model with observations
nested in people and people nested in couples. Specifically, feelings of annoyance were
added as a level 1 predictor of level 1 EDA:

Level 1: Hourly EDAijk = ﬂOjk +p ljk(Hourly Feelings of Annoyancelijk)

*eiik
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Level2: /}Ojk =700kt MOjk

Prix =710k

Level 3: Yook = /1000 + 700k

10k = *100

Links between (1) FOA and EDA and (2) dating aggression and EDA were examined using
the same general modeling framework. We also examined the association between FOA and
dating aggression using a two-level model, with people nested in couples:

Level 1: Dating aggression perpetrationij = ﬁOj +p lj(FOAlij) + eij

Level 2: ﬂOj =700t qu

P1j="10

The main hypotheses were tested using multi-group, multilevel structural equation
modeling. For each hypothesis, we tested three-level models with observations nested in
people and people nested in couples. After testing these initial models, we conducted
multilevel (observations nested in people) multi-group (men and women) analyses to test
gender effects. To test if FOA moderates the link between hour-to-hour feelings of
annoyance and EDA (HO1), we added FOA as a level 2 moderator of the level 1 slopes:

Level 1: Hourly EDAijk = 'BOjk +p ljk(Hourly Feelings of Annoyancelijk)

*eijk

Level2: /jOjk =Yook + yOlk(FOAljk) + quk

(FOA

Prik =710k T 111K ljk)

Level 3: Yook = /1000 + 00k
701k = %010
710k = *100
11k =*110

We then constrained hypothesized paths to be equal across men and women and conducted
Wald tests.
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The same general method was used to determine if dating aggression moderates the link
between feelings of annoyance and EDA (HO2). That is, we tested a cross-level interaction
by adding dating aggression perpetration as a level 2 moderator of the level 1 link between
hourly feelings of annoyance and EDA:

Level 1: Hourly EDAijk = /}Ojk +p ljk(Hourly Feelings of Annoyancelijk)

*eiik

Level2: ﬂOjk =700k T yOIk(Dating Aggression Perpetrationljk) + o3k

ﬂljk =Tkt 1k(Dating Aggression Perpetrationljk)

Level 3: Yook = /1000 + 700k
701k = %010
710k = *100
11k =*110

We then conducted two-level (observations nested in couples) multi-group (women and
men) analyses and used Wald tests to determine if constraining hypothesized paths to be
equal resulted in a statistically significant decrease in model fit.

To determine whether EDA reactivity mediates the link between FOA and dating aggression
(HO3), we extracted an index of EDA reactivity for each person by creating a level 2 latent
variable representing the level 1 association between feeling annoyed and EDA. This level 2
latent variable was then entered as a mediator of the level 2 association between FOA and
dating aggression perpetration [34,35]. The mediation path was tested via the Sobel test
using confidence intervals.

We ran our hypothesized models with and without potential covariates to determine if the
inclusion of covariates altered the pattern of results. Time-varying, level 1 covariates
included: time, physical activity, if the participants were together, interacting, communicated
by phone, and consumed alcohol, caffeine, tobacco, or other drugs. Level 2 covariates
included gender, age, ethnic/racial status, education level, and employment status. Level 3
covariates included relationship length and whether or not the couple was cohabitating.
Covariates were simultaneously entered into the models; though several covariates were
significantly associated with our outcome variables, their inclusion did not alter the general
size, direction, or significance of the hypothesized associations between our main study
variables; for parsimony, we present the results of models without covariates included. We
also ran all models with and without same-sex couples included. The inclusion of the same-
sex couples did not alter the patterns of findings. Thus, we present model results for the
complete sample. All tests were conducted using robust standard errors. Intercepts were
estimated as random, but all other effects were fixed to avoid convergence problems and to
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increase parsimony in our models [36]. Consistent with recommendations for testing cross-
level interactions [15,31], level 1 variables were group-mean centered and level 2 and 3
variables were grand-mean centered. Missing data were handled using Full Information
Maximum Likelihood Estimation [14].
3. Results

3.1. Descriptive statistics

Table 1 presents descriptive statistics and correlations for the main study variables. We
obtained 3118 h of data (M= 14.4 h per person); participants completed 87.5% of the hourly
surveys. Of the surveys that were completed, 92.0% were initiated within 15 min of the
survey alarm. Across the day of data collection, 185 people (84.9%) reported feeling
annoyed at their partner at least once (M number of hours endorsed = 5.9). In total, 183
people (83.9%) reported at least some FOA, while 157 (72.0%) reported perpetrating at least
some dating aggression, consistent with other studies examining rates of psychological and
physical aggression across different age ranges (e.g., [11,17,40,44]). Additionally, 139
people (63.8%) reported both FOA and dating aggression, 44 (20.2%) reported FOA but not
dating aggression, 18 (8.3%) reported dating aggression but not FOA, and 17 (7.8%)
reported neither FOA nor dating aggression.

Paired sample £tests conducted on opposite-sex couples indicated that men (M= 6.79) had
higher levels of EDA on average than did women (M= 4.54), {105) = 2.68, p< .01. As
found in previous research [48,49], women (M= 0.20) perpetrated more dating aggression
than men (M= 0.14), {105) = 2.64, p < .05. No other gender differences for the main study
variables were observed. Correlation analyses conducted separately for women and men
showed several significant associations: FOA was significantly associated with greater
dating aggression perpetration in men and was marginally associated with greater dating
aggression perpetration in women. Feelings of annoyance were linked to more dating
aggression perpetration in both men and women and with greater exposure to FOA in men.
FOA was marginally associated with lower EDA in men.

As preliminary analyses, we next used multilevel models to test direct effects between
hourly feelings of annoyance, EDA, FOA, and dating aggression perpetration. Results
showed that feeling annoyed was not significantly associated with concurrent increases in
EDA for the sample as a whole (6= -0.02, p=.15). Both FOA (6=10.26, p< .001) and
dating aggression perpetration (6= 0.39, p< .001) were associated with higher levels of
annoyance with dating partners in daily life. Dating aggression was associated with lower
EDA for both men and women (6= -0.14, p=.02) while FOA was associated with lower
EDA for men only (6= -0.09, p=.03). Consistent with past research (e.g., [5,12]), exposure
to aggression in the family of origin was associated with heightened risk of perpetrating
dating aggression in young adulthood (4 =0.21, p < .01). No other significant associations
were obtained for the sample as a whole or in analyses testing effects separately by gender.
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3.2. HOZ1: hourly feelings of annoyance and EDA moderated by FOA

To test whether FOA moderated the hourly association between feelings of annoyance and
EDA, we added FOA as a level 2 moderator of the level 1 slopes. This effect was marginally
significant (6= 0.25, p=.09). However, multi-group analysis using a Wald test indicated
that the effect was significantly different for women and men (y2(1) = 6.62, p=.01). For
women, the moderation effect was significant (6=0.24, p= .01, PRV in level 1 EDA =
12.08%, PRV in level 2 EDA = 11.32%, ICC = 0.58; see Fig. 2, Panel A): analysis of the
regions of significance showed that women exposed to FOA at least 1.89 standard deviations
below the mean showed decreased EDA (6= —0.55, p=.05; denoted by black solid line in
Fig. 2, Panel A), while those women with FOA at least 1.28 standard deviations above the
mean showed increased EDA (6= 0.21, p=.05; denoted by gray dashed line in Fig. 2, Panel
A). For men, the moderation effect was nonsignificant (6= 0.25, p= .26, PRV in level 1
EDA =5.83%, PRV in level 2 EDA = 11.56%, ICC = 0.54); however, FOA was linked to
lower general levels of EDA in men (6= -0.40, p=.03) in this model. The results of these
analyses presented separately for women and men are provided in Table 2.

3.3. HO2: hourly feelings of annoyance and EDA moderated by dating aggression

We next tested if dating aggression perpetration, added at level 2, moderated the level 1
association between hourly feelings of annoyance and hourly EDA. Results of this
moderation test were nonsignificant (6= 0.15, p=.33). Follow-up, multi-group analyses
indicated that the moderation effect significantly differed between the male and female
groups (Xz(l) =7.29, p=.01), such that the effect was significant for women (6=0.18, p=.
01, PRV in level 1 EDA = 12.27%, PRV in level 2 EDA = 11.38%, ICC = 0.58, see Fig. 2,
Panel B) but not for men (6= -0.04, p=.89, PRV in level 1 EDA = 6.62%; PRV in level 2
EDA = 10.01%, ICC = 0.55). Analysis of the regions of significance indicated that women
with dating aggression perpetration at least 0.24 standard deviations below the mean showed
decreased EDA (b =-0.24, p=.05; denoted by solid black line in Fig. 2, Panel B), while
those with aggression perpetration at least 2.66 standard deviations above the mean had
increased EDA (6= 0.28, p=.05; denoted by gray dashed line in Fig. 2, Panel B). Table 3
presents findings for the moderation models tested separately for men and women.

3.4. HO3: EDA reactivity as a mediator in the intergenerational transmission of
aggression

We then tested physiological stress reactivity in daily life as a mediating variable in the
intergenerational transmission of aggression. EDA reactivity, quantified as a level 2 latent
variable representing the level 1 slopes for EDA and feeling annoyed, was entered as a
mediator of the level 2 link between FOA and dating aggression perpetration. This mediation
effect was significant (6= 0.22, C1[0.10, 0.34]). Moreover, results of a multi-group analysis
indicated that this mediation effect differed between men and women (Xz(l) =481, p=.
03). Specifically, the mediation effect was significant in women (6= 0.23, CI[0.02, 0.43],
PRV in level 2 dating aggression = 27.01%, ICC = 0.58), but not men (6= 0.13, CI[-0.51,
0.77], PRV in level 2 dating aggression = 7.10%, ICC = 0.55). Fig. 3 presents results of
mediation models tested separately by gender.
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4. Discussion

The current study investigated how physiological reactivity to interpersonal stress in daily
life relates to FOA and dating aggression perpetration. FOA was linked to lower general
levels of EDA in men, while dating aggression perpetration was linked to lower general
levels of EDA in both men and women. In women only, high levels of FOA (HO1) and
dating aggression perpetration (HO2) were associated with increases in EDA when feeling
annoyed at one’s partner; unexpectedly, low levels of FOA and dating aggression were
associated with decreases in EDA when feeling annoyed. Finally, EDA reactivity mediated
the link between FOA and dating aggression perpetration (HO3) in women but not men. Our
findings suggest that physiological reactions to small-scale, commonly occurring
interpersonal events, such as feeling annoyed with a dating partner, relate to prior
experiences with aggression and that these patterns of physiological reactivity could help
explain pathways of risk and resilience among children exposed to FOA.

Our data point to distinct patterns of general versus reactive physiological activity in
individuals exposed to FOA and who perpetrate aggression against others. Individuals who
acted aggressively had lower levels of EDA on average, suggesting generalized under-
arousal. At the same time, women exposed to FOA or who perpetrated aggression toward
dating partners had greater EDA reactivity, indicating heightened arousal to interpersonally-
relevant interpersonal stressors. Perhaps exposure to FOA blunts general EDA levels while
also amplifying reactivity to environmental threats. Although such reactivity may be
adaptive by helping people respond to stressors, it might also negatively impact relationships
by escalating conflicts and contributing to the intergenerational transmission of aggression.
Interestingly, these patterns dovetail with competing theories about how autonomic arousal
relates to aggression. On the one hand, some researchers have theorized that individuals with
antisocial traits are chronically under-aroused and that aggression is driven by fearlessness
and sensation seeking [23]. Conversely, others have posited that individuals who act
aggressively evidence heightened reactivity and emotional dysregulation, increasing risk of
impulsive and hostile behavior (see [8] for a review of these perspectives). One meta-
analysis investigating these patterns found evidence of under-arousal in EDA at rest among
adults with antisocial traits, though under-arousal at rest was not specifically linked to
aggression [26]; however, this meta-analysis did find that aggression was associated with
increased EDA reactivity during stress.

Importantly, the finding that aggression is associated with heightened reactivity to
interpersonal stress was specific to women in our sample. This result is consistent with
research investigating cortisol reactivity during conflict discussions, which shows elevated
reactivity in women, but not men [1,25,29,39]. Interestingly, women in our sample were
more likely to perpetrate dating aggression than were men, as has been found in other
studies (e.g., Foshee, 1996; O’Leary et al., 2018). According to demand-withdraw theory,
women are, stereotypically, more approach-oriented during marital conflicts, whereas men
are generally more likely to withdraw [7]. As a result, women may be more attuned and
reactive during conflict, may track interactions more closely, and may also be more likely to
engage with their partners as a method of conflict resolution. Men’s tendency to disengage
could trigger increased demanding behavior in female partner, further heightening women’s
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engagement and physiological reactions during conflict. Contrary to our expectations,
women with low levels of FOA and aggression showed decreases in EDA levels when
feeling annoyed with their partners, suggesting that some women actually downregulated
their physiological arousal during interpersonal stress. Perhaps women are more reactive and
sensitive generally, showing either increases or decreases in EDA activity when stressed,
depending on their family history and individual regulatory capacity.

The current study has a number of strengths, including the use of a detailed ecological
momentary assessment procedure to investigate patterns of naturally-occurring interpersonal
stress reactivity in real life; however, a number of limitations of our study should be noted.
First, we focused on concurrent links between feelings of annoyance and EDA; thus, we
cannot ascertain if feelings of annoyance elicited an EDA response or vice versa. Future
research should examine time-lagged effects to test the directionality of these processes.
Second, we aggregated the EDA scores across each hour to match the time scale of the
hourly self-report data. While informative, future work should attempt to gain greater
temporal precision, perhaps by using audio recordings of couples’ arguments via
smartphones or even smart home devices (e.g., [30]). Third, we relied on retrospective
reports of FOA exposure and past year reports of dating aggression perpetration. What
remains unclear in our data is if these patterns reflect general, temperamental tendencies
toward aggression or were caused by early environmental experiences; our results should be
replicated using prospective data. Fourth, it is important to note that EDA in daily life can be
influenced by a variety of external factors, such physical activity; though the inclusion of
covariates did not alter our results, we cannot be certain if changes in EDA were the result of
other ongoing emotional experiences or concurrent factors. Fifth, because we collected data
for only one day, we did not capture feelings of annoyance in all of our participants. As a
result, these findings may not reflect patterns of reactivity for those couples with very low
levels of conflict. Relatedly, because we focused on commonplace and small-scale
relationship events, we cannot be certain that these results generalize to more intense and
infrequent types of conflicts. Even so, our data speak to the utility of capturing small-scale
events, suggesting that micro-level processes could have important downstream impacts on
macro-level outcomes.

5. Conclusion

Exposure to aggression in the family of origin may alter physiological response profiles, so
that patterns of activation at baseline and under stress are matched to one’s environmental
context, increasing the likelihood of short-term survival, oftentimes at the expense of long-
term health. Our study identified distinct patterns of physiological responsivity in
individuals exposed to aggression and who perpetrate aggression against others. These
patterns of responsivity may help explain pathways of risk and resilience in children exposed
to FOA. Understanding how environmental contexts impact physiological response profiles
is an important step in creating effective interventions for interrupting cycles of
maltreatment and aggression.
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Multi-group, multilevel mediation model testing electrodermal activity as a mediator of the
association between family-of-origin aggression and dating aggression; Panel A = women;
Panel B = men; Women: b= 0.23, CI[0.02, 0.43]; Men: b= 0.13, CI[-0.51, 0.77]. PRV =
percent reduction in variance explained by the mediation model. Women: PRV in level 2
dating aggression = 27.01%, ICC = 0.58; Men: PRV in level 2 dating aggression = 7.10%,
ICC =0.54.
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Multi-group, multilevel models of hourly feelings of annoyance and electrodermal activity moderated by

family-of-origin aggression.

b SE p
Women: fixed effects
Intercept 429 051 <0.001
Hourly feelings of annoyance -0.10 0.13 0.45
Family-of-origin aggression -0.31 0.46 0.51
Hourly feelings of annoyance x family-of-origin aggression ~ 0.24  0.10 0.01
Women: random effects
Level 1 intercept 19.28 4.09 <0.001
Level 2 intercept 17.81 422 <0.001
Men: fixed effects
Intercept 6.68 0.60 <0.001
Hourly feelings of annoyance -0.47 0.22 0.03
Family-of-origin aggression -1.00 047 0.03
Hourly feelings of annoyance x family-of-origin aggression ~ 0.25  0.22 0.26
Men: random effects
Level 1 intercept 28.57 4.62 <0.001
Level 2 intercept 33.83 7.65 <0.001

Note. PRV = percent reduction in variance explained by the moderation model; Women: PRV in level 1 electrodermal activity (EDA) = 12.08%,
PRV in level 2 electrodermal activity (EDA) = 11.32%, ICC = 0.58; Men: PRV in level 1 electrodermal activity (EDA) = 5.83%, PRV in level 2
electrodermal activity (EDA) = 11.56%, ICC = 0.54. Bold signifies *p < .05.
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Multi-group, multilevel models of hourly feelings of annoyance and electro-dermal activity moderated by

dating aggression perpetration.

b SE p
Women: fixed effects
Intercept 429 051 <0.001
Hourly feelings of annoyance -0.20 0.12 0.10
Dating aggression perpetration -0.37 0.24 0.12
Hourly feelings of annoyance x dating aggression perpetration ~ 0.18  0.07 0.01
Women: random effects
Level 1 intercept 19.24 4.06 <0.001
Level 2 intercept 2661 7.34 <0.001
Men: fixed effects
Intercept 6.64 060 <0.001
Hourly feelings of annoyance -041 0.25 0.10
Dating aggression perpetration -0.71 0.58 0.22
Hourly feelings of annoyance x dating aggression perpetration -0.04  0.27 0.88
Men: random effects
Level 1 intercept 28.34 458 <0.001
Level 2 intercept 3440 7.73 <0.001

Note. PRV = percent reduction in variance explained by the moderation model; Women: PRV in level 1 electrodermal activity (EDA) = 12.27%,
PRV in level 2 electrodermal activity (EDA) = 11.38%, ICC = 0.58; Men: PRV in level 1 electrodermal activity (EDA) = 6.62%, PRV in level 2

electrodermal activity (EDA) = 10.01%, ICC = 0.55. Bold signifies *p < .05.
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