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Abstract

Emerging literature indicates individual and contextual differences impact response to oxytocin
(OT). Intimate partner violence (IPV) is one chronic stressor that may moderate OT response. To
test the hypothesis that IPV moderates the association between OT and reactivity to a dyadic
conflict task, data from a larger randomized controlled study was collected from heterosexual
couples (A=60 individuals; 30 couples) at high risk for IPV due to substance misuse. Partners
within each dyad completed a 10-minute dyadic conflict task in the laboratory, and then self-
administered a single dose of OT (40 IU) or placebo. Forty-five minutes later, participants
completed another 10-minute dyadic conflict task. Stress reactivity was measured before and after
the second conflict task using neuroendocrine (i.e., salivary cortisol), physiological (i.e., skin
conductance), and subjective responses. Couple conflict behaviors were observed during the
conflict tasks and assessed using a validated coding system. Among women, physical IPV
modulated skin conductance in those administered OT, and OT interacted with physical and
psychological IPV to yield less positive subjective and behavioral responses. No main or
moderating effects were found for men. Findings support emerging literature on sex differences in
response to OT. Future research is needed to effectively translate OT into therapeutic intervention.
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Introduction

Evidence suggests desirable effects of oxytocin (OT) on social and health behaviors, but
emerging research has identified individual and contextual differences that modulate OT
response (Bartels, 2012; Hurlemann and Scheele, 2016). For example, sex differences in OT
response have been extensively documented (Ditzen et al., 2013; Flanagan et al., 2018a;
Lynn et al., 2014; Rilling et al., 2014). Research in healthy participants suggests that OT is
associated with increased activity in brain areas with high numbers of OT receptors, and
lower emotional arousal and more positive behaviors during a couple conflict task in men;
however, none of these associations have been found in women (Ditzen et al., 2013;
Flanagan et al., 2018a; Rilling et al., 2014).

Studies have also found that OT effectively attenuates neurobiological and behavioral stress
reactivity among individuals with psychological or social vulnerabilities and maladaptive
stress responses, as compared to healthy individuals (Bartz et al., 2010; Flanagan et al.,
2015; Quirin et al., 2011). Thus, OT may not selectively enhance prosocial behavior, but
rather amplify one’s social tendencies (Shamay-Tsoory and Abu-Akel, 2016). This
hypothesis explains, in part, findings that OT is associated with magnified negative affect
and maladaptive behaviors in certain studies (Bartz et al., 2011; Bertsch et al., 2013; DeWall
et al., 2014; Flanagan et al., 2018a).

The beneficial effects of OT on social and health behaviors have been commonly attributed
to its ability to attenuate hypothalamic—pituitary—adrenal (HPA) axis dysregulation. HPA
axis regulation is often measured in the form of cortisol reactivity, and increased cortisol
production during stress is hormative among healthy populations (Kirschbaum et al., 1993).
However, individuals who encounter chronic stress or trauma, such as intimate partner
violence (IPV) victimization, may have overactive or blunted reactivity (Lovallo, 2006;
Yehuda et al., 2015).

Addressing the impact of IPV, specifically, on OT response is a critical addition to the
translational OT literature. Abundant literature has identified substance misuse as both a
precipitant to IPV perpetration and a consequence of IPV victimization (Afifi et al., 2012;
Smith et al., 2012). Indeed, individuals with substance use disorder (SUD) are at 1.4 to 8.5
greater odds of perpetrating IPV and at 1.5 to 6.0 greater odds of experiencing IPV
victimization (Afifi et al., 2012). Dyadic interventions are highly efficacious in the treatment
of SUD (McCrady Barbara et al., 2016; Powers et al., 2008), and research has found that OT
may reduce symptoms associated with SUD (Eidelman-Rothman et al., 2015; Flanagan et
al., 2018b; Lee and Weerts, 2016; McGregor and Bowen, 2012). Because IPV is associated
with SUD, examining the interaction between OT and IPV perpetration and victimization in
couples is an integral step in advancing the therapeutic potential of OT.

Addressing the impact of IPV on OT response also represents advancement in the field of
IPV. The IPV literature is becoming more interdisciplinary with increased attention to
physiological outcomes, including cortisol response and skin conductance. However,
findings in this preliminary literature are mixed. Some studies suggest that IPV victimization
is associated with lower cortisol levels, perhaps due to habituation of stressful situations,
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while others find that IPV victimization is linked with higher cortisol levels (Basu et al.,
2013; Pinna et al., 2014; Pinto et al., 2016). Likewise, some studies find that individuals who
are exposed to or perpetrate IPV demonstrate lower skin conductance reactivity while others
show higher reactivity or no association (Babcock et al., 2005; Freed and D’ Andrea, 2015;
Romero-Martinez et al., 2013).

The literature examining the effects of OT among couple’s subjective responding and
conflict behaviors is also mixed. Some studies find OT increases positive communication
and reduces HPA axis dysregulation in normative samples (Algoe et al., 2017; Ditzen et al.,
2013; Ditzen et al., 2009; Gouin et al., 2010; Kruger et al., 2018). However, other studies
with couples have resulted in null findings (Behnia et al., 2014) or have found that OT has
undesirable effects on couple behaviors. Notably, using the current data, Flanagan et al.
(2018a) found OT administration was associated with fewer relationship enhancing
attributions for men and women, and increased distress-maintaining attributions for women
during a conflict task. Another study of undergraduate students found OT was associated
with increased subjective aggression among individuals with higher trait physical aggression
(DeWall et al., 2014).

Previous research found that OT is associated with attenuated cortisol reactivity in women
and some communication behaviors in both men and women but not other measures of stress
reactivity (i.e., positive subjective reactivity, skin conductance) (Flanagan et al., 2018a;
Solomon et al., in press). In the current study, we build upon these findings to assess whether
psychological and physical IPV perpetration and victimization moderate the effects of OT
on cortisol response, skin conductance, subjective reactivity, and dyadic conflict behaviors in
a sample of couples who are at high risk for IPV due to their substance misuse. It was
hypothesized that: 1) there would be a main effect of psychological and physical IPV
perpetration and victimization, such that participants with greater IPV perpetration and/or
victimization would show diminished stress reactivity responses and less adaptive conflict
behaviors (i.e., fewer relationship-enhancing attributions and more distress-maintaining
attributions); 2) psychological and physical IPV perpetration and victimization would
moderate OT response, such that participants randomized to the OT condition who report
less severe IPV perpetration and victimization would show more adaptive responses relative
to participants in the placebo condition.

2. Methods

2.1 Participants

Participants were recruited from advertisements on the internet, in treatment clinics, and
around the community. Thirty-three couples (66 individual participants) enrolled in the study
between 2014 and 2015. Participants were required to be 18-65 years of age. Within each
dyad, one or both partners must have engaged in hazardous drinking (i.e., 4 or more standard
drinks for women, 6 or more for men on one occasion) or illicit drug use during the past 60
days.

Participants were excluded from enrollment if they: 1) were pregnant or breastfeeding; 2)
had a history of or current physical or psychiatric diagnosis known to impact HPA axis
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function;had a BMI = 39; 4) used prescribed medications that interfere with activity in the
HPA axis; 4) had active suicidal or homicidal ideation and intent. We also excluded
participants who had severe, unilateral IPV in the past year as determined by the Revised
Conflict Resolution Tactics Scale (CTS-2; Straus et al., 1996) in order to ensure safety of the
participants during and following their laboratory visit. Two same-sex female couples (/7=4)
enrolled in the study; the remainder of the participants were opposite-sex couples. Given the
small number of same-sex couples, there was not adequate power to test effects of sex
constellations within couples (i.e., same-sex female compared to opposite-sex couples), thus
the same-sex couples were excluded from the current analyses. One couple was excluded
due to questionable reliability of the data. The final sample was 30 opposite-sex couples.
Participants were aged 32.1 years (SD=9.90) on average, and over half identified as African
American (53.3%). Most couples were cohabitating (83.3%) and not married. Participants
randomized to OT did not differ from those randomized to the placebo condition on age,
race, relationship status, psychological IPV perpetration, psychological IPV victimization,
physical IPV perpetration, nor physical IPV victimization.

2.2 Measures

2.2.1 Cortisol response.—To assess cortisol response, unstimulated salivary samples
were collected from participants in polypropylene vials and stored on ice at seven different
time points (see ‘Laboratory Procedures’ below). Saliva samples were divided into 1.8 nunc
tubes and frozen at —70°C until assayed. Using a high sensitivity salivary cortisol enzyme
immunoassay Kit (intra-assay precision of 3.35%-3.65%, lower sensitivity limit of <0.003
pg/dL; Salimetrics, LLC), saliva samples were assay twice. Samples were then analyzed
simultaneously with a PowerWave HT Microplate Spectrophotometer and a Precision Series
Automated Liquid Handling System (BioTek Instruments, Inc.).

2.2.2 Skin conductance.—Skin conductance was assessed with an eight-channel
biofeedback encoder (ProComp Infiniti) with sensors placed on index and middle fingers.
The biofeedback encoder sampled continuously at a rate of 256 Hz and skin conductance
was measured in microsiemens. Participants’ average skin conductance at each time point
was calculated.

2.2.3 Positive subjective reactivity.—Participants rated their feelings toward their
partner at seven time points before, during, and after the conflict resolution tasks. Ratings
were made on a 10-point scale from 1 (7ot at all) to 10 (extremely). To assess positive
subjective reactivity toward a partner, ratings of: “How warmly do you currently feel toward
your partner?”; “How close do you currently feel toward your partner’” and “How angry are
you currently feeling toward your partner?” (reverse coded) were combined and summed at
each time point. Higher scores reflect more positive emotions; Cronbach’s as ranged from
0.74 t0 0.87.

2.2.4 Conflict resolution behaviors.—Couples completed two 10-minute, video
recorded conflict resolution tasks. The task involved each partner identifying three
relationship problems. In cases where partners’ most important topic was not the same, a
coin flip determined which partner’s topic was discussed. The same problem was discussed
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during both tasks to ensure that study outcomes were not confounded by variability in the
topic. The couple was asked to discuss the topic with one another and work toward its
resolution. As detailed elsewhere (see Flanagan et al., 2018a), recorded behaviors were
coded using the Rapid Marital Interaction Coding Scheme (RMICS; Heyman, 2004;
Heyman et al., 1995) by its developers who were blind to treatment condition. In the present
analyses, two coded conflict behaviors were examined, given that these behaviors were
associated with OT delivery in the main outcomes analyses (see Flanagan et al., 2018a): 1)
distress-maintaining attributions (e.g., statements of blame or negative attributions, denying
responsibility) and 2) relationship-enhancing attributions (e.g., statements exempting partner
from blame for a negative event, positive attributions). Change in each partner’s conflict
behaviors was computed by subtracting the frequency of the behavior in first conflict task
from the second task.

2.2.5 Intimate partner violence.—Psychological and physical IPV perpetration and
victimization were assessed with the CTS-2 (Straus et al., 1996). The psychological
aggression subscale (a. = 0.84 for men; a = 0.79 for women) measured how many times
participants were perpetrators or victims of aggressive acts (e.g., insults or swearing,
destroying something belonging to partner). The physical assault subscale (a. = 0.83 for
men; a = 0.89 for women) measured if participants had perpetrated or been on the receiving
end of physical acts of violence (e.g., pushing/shoving, kicking, choking). Psychological and
physical IPV scores were calculated by summing the frequency of aggressive acts that had
occurred within the last year to yield a continuous measure of 1PV severity. Higher scores
reflect a greater number of acts of aggression.

2.3 Procedures

2.3.1 Baseline procedures.—To control for variation HPA axis functioning, all
participants were scheduled to arrive for the study at 8:00am and visits were scheduled
during the luteal phase of women’s menstrual cycles. Upon arriving at the office,
participants read and signed a consent form, approved by the local Institutional Review
Board, before study procedures occurred. Couples were separated from their partner to
complete informed consent and the baseline assessment. Women were required to complete
a urine pregnancy test, and if their test was negative both partners completed breathalyzer
tests and urine drug screens.

2.3.2 Laboratory procedures.—Baseline saliva samples (Time 1) were collected at
approximately 9:00am. Afterward, participants were given a 10-minute acclamation period,
followed by the first 10-minute conflict resolution task (9:30am). Participants provided a
saliva sample immediately following the task (Time 2). Next, participants were randomly
assigned in a double-blind manner (1:1) to receive intranasal OT (40 IU) or placebo.
Partners within a couple were randomized to the same drug condition. OT nasal spray or
matching placebo (i.e., saline) were dispensed by the research pharmacy, and participants
self-administered the spray at approximately 9:35am. Participants were then given a 45-
minute resting period. At approximately 10:20am (Time 3), participants provided another
saliva sample and engaged in the second conflict resolution task. Immediately following the
completion of the second conflict task, at 10:35am (Time 4), data, including saliva samples
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were collected from participants. These data were collected again at 15- (Time 5), 30- (Time
6), and 60-minutes (Time 7) after the conflict task. Participants were debriefed and
compensated.

2.4 Data analytic plan

Multilevel growth curve models, run in SPSS v. 24, tested whether psychological and
physical IPV victimization and perpetration moderated the association between drug
condition (OT, coded as 1; placebo, coded as 0) and measures of physiological and
subjective stress reactivity across individuals. These models accounted for the nested nature
of the data (i.e., repeated measures within individuals). Rather than using a dyadic data
analytic approach, analyses were run separately in men and women to preserve statistical
power.

Independent models examined the effect of psychological IPV perpetration, psychological
IPV victimization, physical IPV perpetration, and psychological IPV victimization on
physiological and stress reactivity. All models contained random intercepts. For
physiological measures of stress reactivity (i.e., cortisol and skin conductance) the typical
inverted U-curve containing linear and quadratic effects was modeled starting with Time 3
(i.e., the beginning of the second conflict task, after drug administration). Mean-centered
baseline cortisol/skin conductance (mean of Time 1 and Time 2) was placed in the model as
a covariate to control for baseline variation between participants, and drug condition, and
interaction effects for drug condition were included as predictors. For our subjective
measure of stress reactivity, preliminary analysis suggested modeling linear effects was
adequate, starting with Time 3. Again, mean-centered baseline subjective emotional
reactivity (mean of Time 1 and Time 2) was placed in the model as a covariate. Predictor
variables included drug condition, IPV victimization/perpetration, and interaction effects.

Change in conflict behaviors were computed as single variables, and not measured
repeatedly over time. Thus, independent linear regression models examined change in
conflict behaviors (i.e., relationship enhancing attributions and distress-maintaining
attributions) as a function of drug condition and IPV. The regression models were also run
separately for men and women to preserve statistical power. These models contained
experimental drug condition, IPV perpetration/victimization, and interaction effects with
drug condition as predictors. For all models, p-values< 0.05 are considered statistically
significant.

3. Results

3.1 Baseline characteristics.

Men in the sample had mean scores of 28.87 (5D=26.85) and 30.03 (SD=26.54) on
psychological perpetration and victimization, respectively. They had mean scores of 4.44
(SD=6.14) and 11.11 (5D=20.96) on physical perpetration and victimization, respectively.
All psychological and physical IPV scores were significantly correlated with one another
(r's ranged from 0.51 to 0.99, p’s<0.001). Mean scores on distress maintaining attributions
were —0.31 (SD=2.29) and on relationship enhancing attributions were —0.93 (5D=2.62).
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Women’s mean scores were 29.07 (50=20.96) for psychological perpetration and 33.77
(SD=31.01) for psychological victimization. Their mean scores on physical perpetration and
victimization were 6.78 (SD=10.56) and 7.13 (SD=16.17), respectively. Physical and
psychological IPV scores were significantly correlated with one another (/s ranged from
0.44 t0 0.90, p’s<0.001). Mean scores were 0.21 (SD=2.70) for distress maintaining
attributions and —0.28 (SD=3.07) for relationship enhancing attributions.

3.2 Cortisol reactivity.

Among men, baseline cortisol levels acted as a significant covariate, but no other significant
main effects or interactions were found on cortisol reactivity for models examining
psychological and physical IPV perpetration/victimization, respectively (Table 1). For
women, baseline cortisol also acted as a significant covariate on all models. In addition, for
the model examining physical IPV victimization as a moderator, there was a significant time
x drug condition interaction, such that as time progressed those in the OT condition had
cortisol levels that stayed low relative to those in the placebo. For the model examining
physical IPV perpetration as the moderator, significant 2-way interactions emerged. As
shown in Figure 1a, women who received OT had lower cortisol levels across time relative
to those matched in IPV severity who received placebo; further, those who reported greater
physical IPV perpetration against their partner showed attenuated cortisol reactivity as time
progressed relative to those with who reported low levels IPV perpetration. There were no
other significant main effects or interactions for any of the other models.

3.3 Skin conductance.

Models examining skin conductance in men produced similar findings to models exploring
cortisol reactivity. Baseline levels of skin conductance were a significant covariate in all
models but no main effects or interactions were found (Table 2). Likewise, baseline skin
conductance was a significant covariate for women in each model and models examining
physical IPV victimization yielded significant interactions. As seen in Figure 1b, the pattern
of skin conductance was most differentiated in participants who received placebo and
reported higher levels of physical IPV victimization. For this group, skin conductance
increased rapidly over time and then decreased. For all other groups, skin conductance
steadily increased over time without decreasing.

3.4 Positive subjective reactivity.

Among men, no significant main effects or interactions were found for models examining
positive subjective reactivity as the outcome, though baseline positive subjective reactivity
was a significant covariate (Table 3). For women, baseline positive subjective reactivity was
a significant covariate in all models. For the model examining psychological IPV
victimization as a moderator, significant 2- and 3-way interactions emerged. As shown in
Figure 2a, women who received OT showed increases in positive subjective reactivity when
they reported low levels of psychological IPV victimization; individuals who received OT
and reported higher levels of psychological IPV victimization showed decreases in positive
subjective reactivity. Individuals who received placebo showed relatively similar levels of
positive subjective reactivity to each other and across time. For models examining physical
IPV perpetration and victimization as moderators, significant 2- and 3-way interactions
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emerged as well. Individuals reporting greater physical IPV severity showed decreases in
positive subjective reactivity when they received OT and increases in positive subjective
reactivity when they received placebo (Figure 2b-c). In contrast, individuals who reported
low levels of physical IPV showed slight increases in positive subjective reactivity when
they received OT, and decreases in positive subjective reactivity when they received placebo.
No other significant main effects or interactions were found.

3.5 Conflict behaviors.

As presented in Tables 4 and 5, no significant main effects or interactions emerged for the
models examining the relationship enhancing or distress-maintaining attributions outcomes
in men. Among women, no statistically significant effects of drug condition, IPV, or the
interaction between the two were found on change in relationship enhancing attributions.
When examining distress maintaining attributions, main effects of psychological IPV
perpetration and psychological IPV victimization were significant. These significant effects
suggest that greater psychological IPV severity was associated with increased distress
maintaining attributions in the second task relative to the first. No other main effects or
interactions were found.

4. Discussion

With the aim of advancing the translational potential of OT, the current study hypothesized
that 1) there would be a main effect of psychological and physical IPV perpetration and
victimization on stress reactivity responses and conflict behaviors 2) psychological and
physical IPV perpetration and victimization would moderate OT response. Results from the
current study partially support hypotheses and highlight the nuanced response of OT in a
sample of couples at high risk for IPV due to substance misuse. First, it is worth highlighting
the gender differences found in the current study. Significant findings only emerged for
women but not men. This may be explained by sex differences in the endogenous OT system
or differential responses to laboratory stress paradigms (Back et al., 2005; Macdonald Kai,
2012; Weisman et al., 2013). Men may have been less sensitive to the dyadic conflict task
than women. For instance, research shows men are more likely to withdraw during
discussion tasks (Christensen and Heavey, 1990). Future research should continue to parse
sex differences in OT response and examine under which contexts and for which people OT
produces desirable effects.

Specifically, our study found that among women in the sample, there was a main effect of
physical IPV perpetration on cortisol reactivity, such that women who reported greater IPV
severity showed more attenuated cortisol responses. This finding is consistent with research
that finds IPV is associated with lower levels of cortisol (Basu et al., 2013; Johnson et al.,
2008; Pinto et al., 2016), suggesting that individuals with interpersonal stressors or traumas
have blunted physiological stress reactivity. IPV did not significantly interact with drug,
though a three-way interaction of time x drug condition xphysical IPV perpetration
approached significance; such an interaction would suggest that more severe IPV modulates
cortisol reactivity in individuals delivered OT such that their reactivity is similar to those
who received OT and reported low levels of IPV (i.e., cortisol levels decrease then increase
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over time vs. cortisol levels steadily increasing or decreasing over time). Future studies
should model and examine this effect using larger sample sizes.

Findings also suggest that physical IPV victimization moderated the association between OT
treatment and skin conductance in women in this sample. Although a previous study by our
group found that there were no overall differences in skin conductance by drug condition
(Solomon, et al, in press), in the current study, physical IPV was a significant moderator of
this relationship in women. Specifically, skin conductance among individuals who were
randomized to receive OT and reported high levels of physical IPV more closely matched
the skin conductance response of individuals who were delivered OT and reported low
physical IPV. OT might temper this specific physiological response among individuals with
a history of physical (but perhaps not psychological).

Physical and psychological IPV also moderated women’s dyadic conflict behaviors and
positive subjective reactivity in this sample. In general, women with greater IPV severity
reported decreases in positive subjective reactivity over time when they received OT,
whereas those who reported greater levels of IPV reported increases in positive subjective
reactivity when they received placebo. Results also suggest women who reported greater
levels of physical IPV victimization showed more distress maintaining and fewer
relationship enhancing attributions when delivered OT relative to placebo. Examining these
responses in sum, OT decreases positive behaviors and subjective reactivity among women
reporting greater IPV severity but not among women reporting low levels of IPV. Indeed,
women who reported the highest levels of IPV were generally more likely to report lower
levels of relationship functioning. Thus, OT may amplify maladaptive interpersonal patterns
in individuals with the most distressed relationships. This finding fits with the hypothesis
that OT magnifies one’s social tendencies (Shamay-Tsoory and Abu-Akel, 2016).

Altogether, our results suggest OT may help regulate physiological responses and amplify
maladaptive subjective and behavioral responses in women with a history of IPV. These
seemingly contradictory findings are surprising, particularly given the literature
documenting the anxiolytic and prosocial effects of OT (MacDonald and MacDonald, 2010);
however, more recent literature has found that the link between physiological stress
reactivity and social behavior may not be direct (see Ditzen et al., 2013). Alternatively, when
physiological responses are modulated by OT, women with a history of IPV may endorse
more entrenched subjective responses. Thus, future research should examine time-lagged
associations between physiological reactivity and behavioral responses to test causal links.
In addition, because couples in this study were not subject to a behavioral intervention,
future studies should investigate whether pairing OT with a couples intervention or
behavioral skills training maximizes the drug’s translational potential.

There are several limitations to this exploratory study. The small sample size limited
statistical power and the ability to use more advanced models and modeling techniques,
including examining men and women together in the same model, examining additional
moderators, and testing partner effects and the effects of partners’ substance use
concordance. Further, the current study tested multiple hypotheses, and given the
exploratory nature of the investigation, a multiple test adjustment was not used (Bender and
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Lange, 2001). Findings should be interpreted with caution and replicated in the future
studies. These findings are also limited in their generalizability. We did not have a healthy
control group of which to compare our sample. Participants were not recruited based on their
IPV history; rather, participants were recruited from the community based on reported high
levels of substance use, a known correlate of IPV, and related problems. Further, we did not
account for substance-related outcomes like craving in this analysis. Thus, findings from this
laboratory study might not translate clearly to a treatment study with a repeated OT
administration. The dose-response relationship in OT research is still under investigation so
outcomes might be different with a different dose (Cardoso et al., 2013; Spengler et al.,
2017). Despite controlling for diurnal variations by ensuring that all participants completed
the study early in the morning, findings should be interpreted with consideration to the fact
that cortisol levels will naturally decrease throughout the day. Despite these limitations, this
investigation used a well-controlled laboratory design and was the first to examine the
moderating effects IPV on OT among substance misusing couples.
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Highlights
. Intimate partner violence (IPV) is a stressor that may impact oxytocin
response.
. IPV modulated oxytocin on reactivity to a dyadic conflict task in women.
. No main or moderating effects of IPV on oxytocin were found in men.
. Findings support literature on sex differences in oxytocin response.
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Figure 1.
a) Women’s cortisol reactivity to a conflict resolution task by drug condition and level of

physical intimate partner violence (IPV) perpetration; b) Women’s skin conductance to a
conflict resolution task by drug condition and level of physical intimate partner violence
(IPV) perpetration All statistically significant effects (p < 0.05) are represented, and values
are plotted at + 1 SD above and below the mean. OT = oxytocin.
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Figure 2.
a) Women'’s subjective ratings of positive emotionality in response to a conflict resolution

task by drug condition and level of psychological intimate partner violence (IPV)
victimization; b) Women’s subjective ratings of positive emotionality in response to a
conflict resolution task by drug condition and level of physical intimate partner violence
(IPV) victimization; ¢) Women’s subjective ratings of positive emotionality in response to a
conflict resolution task by drug condition and level of physical intimate partner violence
(IPV) perpetration. All statistically significant effects (p < 0.05) are represented, and values
are plotted at + 1 SD above and below the mean. OT = oxytocin.
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Table 1.

Cortisol reactivity to a conflict resolution task by drug condition and level of intimate partner violence (IPV)

Model Men Women

Psychological Victimization B SE p B SE p
Intercept 0.10 0.03 0.000 0.04 0.05 0.357
Time -0.02 001 0.018 -0.01 0.01 0479
Time? 000 000 0.188 0.00 0.00 0.714
Baseline Cortisol 054 005 0.000 079 0.10 0.000
Drug Condition (Placebov. OT) -0.03 0.03 0.314 -0.05 0.05 0.296
Time x Drug Condition 002 001 0125 -0.02 0.01 0.127
Time? x Drug Condition 0.00 000 0411 0.00 0.00 0.148
IPV 0.00 000 0.220 0.00 0.00 0.676
Drug Condition x IPV 0.00 000 0465 0.00 0.00 0.749
Time x IPV 0.00 000 0.607 0.00 0.00 0.873
Time? x IPV 0.00 000 0591 0.00 0.00 0.775

Time x Drug Condition x IPV 0.00 000 0.224 0.00 0.00 0.671
Time? x Drug Condition x IPV 0.00 000 0.558 0.00 0.00 0.900

Psychological Perpetration

Intercept 0.09 003 0.0010 0.04 0.05 0.422
Time -0.02 001 0.018 -0.01 0.01 0.254
Time? 0.00 000 0149 0.00 0.00 0.797
Baseline Cortisol 055 005 0.000 0.79 0.10 0.000
Drug Condition (Placebov. OT) -0.02 0.03 0514 -0.04 0.05 0.386
Time x Drug Condition 002 001 0201 -0.02 0.01 0.206
Time? x Drug Condition 0.00 0.00 0408 0.00 0.00 0.162
IPV 0.00 000 0.704 0.00 0.00 0.804
Drug Condition x IPV 0.00 000 0.952 0.00 0.00 0.899
Time x IPV 000 000 0591 0.00 0.00 0.456
Time? x IPV 0.00 000 0.693 0.00 0.00 0.880

Time x Drug Condition x IPV 0.00 000 0.192 0.00 0.00 0477
Time? x Drug Condition x IPV 000 000 0374 000 0.00 0.907

Physical Victimization

Intercept 0.08 002 0.001 0.03 0.03 0.392
Time -0.02 001 0.004 000 0.01 0.658
Time? 0.00 000 0037 000 0.00 0.843
Baseline Cortisol 054 005 0.000 080 0.10 0.000
Drug Condition (Placebov. OT) -0.01 0.02 0.757 -0.04 0.03 0.289
Time x Drug Condition 0.01 001 0477 -0.02 0.01 0.014
Time? x Drug Condition 0.00 000 0562 0.00 0.00 0.106
1PV 000 000 0322 0.00 0.00 0.899
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Model Men Women

Psychological Victimization B SE p B SE p
Drug Condition x IPV 0.00 000 0.313 0.00 0.00 0.992
Time x IPV 0.00 000 0499 0.00 0.00 0.345
Time2 x IPV 0.00 0.00 0.950 0.00 0.00 0.976

Time x Drug Condition x IPV 0.00 000 0.872 0.00 0.00 0.586
Time? x Drug Condition x 1PV 0.00 000 0.734 0.00 0.00 0.787

Physical Perpetration

Intercept 0.09 002 0.000 0.04 0.03 0.281
Time -0.02 001 0.001 0.00 0.01 0.607
Time?2 0.00 000 0.046 0.00 0.00 0.363
Baseline Cortisol 054 005 0.000 081 0.9 0.000
Drug Condition (Placebov. OT) -0.02 0.02 0.356 -0.05 0.04 0.211
Time x Drug Condition 0.00 001 0.893 -0.03 0.01 0.003
Time? x Drug Condition 0.00 000 0.967 000 0.0 0.046
IPV 000 000 0945 0.00 0.00 0.418
Drug Condition x IPV 000 000 0.829 0.00 0.00 0544
Time x IPV 0.00 000 0.926 0.00 0.00 0.023
Time? x IPV 000 000 0939 0.00 0.00 0.206

Time x Drug Condition x IPV 0.00 000 0473 0.00 0.00 0.075
Time2 x Drug Condition x IPV 000 000 0800 000 0.00 0.357

Note. Statistically significant effects at p < 0.05 are bolded. Effects that trend toward significance at p < 0.10 are bolded and italicized.
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Table 2.

Skin conductance reactivity to a conflict resolution task by drug condition and level of intimate partner
violence (IPV)

Model Men Women

Psychological Victimization B SE p B SE p
Intercept -0.47 055 0.399 0.08 110 0.944
Time 018 013 0171 -0.05 022 0.820
Time?2 0.00 002 0.944 0.06 003 0.081
Baseline Cortisol 123 012 0.000 0.85 0.13 0.000
Drug Condition (Placebov. OT) -0.18 0.71 0.801 0.67 122 0.586
Time x Drug Condition -0.14 020 0.503 029 030 0.332
Time? x Drug Condition 0.00 003 0940 -0.06 005 0.229
1PV -0.01 0.01 0663 0.00 0.02 0.847
Drug Condition x IPV 000 002 0.793 -0.01 0.03 0.637
Time x IPV 0.00 000 0455 0.00 001 0.784
Time2 x IPV 000 000 0963 000 0.00 0.350

Time x Drug Condition x IPV 0.00 001 0405 0.00 001 0.544
Time?2 x Drug Condition x IPV 0.00 000 0.999 000 0.00 0.325

Psychological Perpetration

Intercept -0.52 056 0357 064 115 0.582
Time 018 013 0.173 018 025 0474
Time? 0.00 002 0.900 0.02 004 0.540
Baseline Cortisol 122 012 0.000 0.85 0.13 0.000
Drug Condition (Placebov. OT) -0.06 0.70 0930 0.01 1.27 0.996
Time x Drug Condition -0.12 020 0536 0.03 032 0.918
Time2 x Drug Condition 0.00 003 0.95 -0.02 005 0.738
IPV 0.00 001 0.827 -0.02 0.03 0.593
Drug Condition x IPV 000 002 0979 001 003 0.741
Time x IPV 0.00 000 0467 -0.01 001 0.373
Time? x IPV 0.00 0.00 0.901 0.00 0.00 0.699

Time x Drug Condition x IPV 0.00 000 0464 001 001 0.548
Time? x Drug Condition x IPV 0.00 000 0.866 0.00 000 0.831

Physical Victimization

Intercept -055 048 0.261 -040 0.84 0.637
Time 0.14 011 0194 -020 0.15 0.199
Time? 0.00 002 0.856 0.07 0.02 0.004
Baseline Cortisol 123 011 0000 0.88 0.13 0.000
Drug Condition (Placebov. OT) 0.06 056 0912 0.84 091 0.364
Time x Drug Condition 005 016 0.743 035 022 0.122
Time? x Drug Condition -0.02 002 0501 -0.05 0.03 0.128
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Model Men Women

Psychological Victimization B SE p B SE p
IPV -0.01 004 0.796 014 0.08 0.078
Drug Condition x IPV 0.00 004 0966 -0.14 0.08 0.086
Time x IPV -0.01 001 0.601 0.06 0.02 0.004
Time? x IPV 0.00 000 0.802 -0.01 0.00 0.001

Time x Drug Condition x IPV 0.00 001 0.994 -0.06 0.02 0.006
Time? x Drug Condition x IPV 0.00 000 0449 0.01 000 0.003

Physical Perpetration

Intercept -0.48 049 0330 0.08 095 0.929
Time 0.17 011 0125 -0.02 0.17 0.885
Time? 0.00 002 0977 0.05 003 0.070
Baseline Cortisol 121 011 0000 0.85 0.13 0.000
Drug Condition (Placebov. OT) -0.07 058 0912 051 1.05 0.634
Time x Drug Condition 007 016 0.677 019 025 0.458
Time? x Drug Condition -0.01 003 0.736 -0.04 0.04 0.327
IPV -0.02 006 0.717 0.02 0.09 0.797
Drug Condition x IPV 0.01 008 0.930 -0.04 010 0.720
Time x IPV -0.02 002 0346 0.01 002 0.830
Time2 x IPV 0.00 000 0.972 0.00 000 0.399

Time x Drug Condition x IPV -0.01 002 0.793 -0.01 0.03 0.807
Time? x Drug Condition x 1PV 0.00 000 0.640 0.00 0.00 0.399

Note. Statistically significant effects at p < 0.05 are bolded. Effects that trend toward significance at p < 0.10 are bolded and italicized.
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Table 3.

Positive subjective reactivity to a conflict resolution task by drug condition and level of intimate partner
violence (IPV)

Model Men Women

Psychological Victimization B SE p B SE p
Intercept 176 226 0443 295 316 0.358
Time 0.14 014 0307 000 0.17 0.996

Baseline Positive Emotionality 094 008 0.000 088 011 0.000
Drug Condition (Placebov. OT) -0.01 126 0993 164 163 0.320

Time xDrug Condition 0.08 020 0.678 047 0.22 0.034
1PV 0.00 003 0.892 0.02 0.03 0.547
Drug Condition x IPV -0.02 0.03 0561 -0.08 0.03 0.030
Time x IPV 0.00 000 0.884 0.01 0.00 0.097

Time x Drug Condition x IPV 0.00 001 0530 -0.02 0.00 0.002

Psychological Perpetration

Intercept 127 239 0600 372 337 0.280
Time 016 014 0249 017 019 0.358
Baseline Positive Emotionality 096 0.08 0.000 087 011 0.000
Drug Condition (Placebov. OT) -0.45 127 0.726 062 182 0.738

Time xDrug Condition -0.10 020 0.614 025 0.23 0.283
IPV 0.00 002 0973 001 0.04 0.908
Drug Condition x IPV 0.00 003 0.891 -0.05 0.05 0.280
Time x IPV 0.00 000 0.753 0.00 0.01 0.772

Time x Drug Condition x IPV 000 001 0.670 -0.01 0.01 0.119

Physical Victimization

Intercept 124 249 0623 -0.19 3.61 0.959
Time 014 012 0231 007 012 0.557
Baseline Positive Emotionality 096 008 0.000 1.00 0.13 0.000
Drug Condition (Placebov. OT) -059 1.04 0577 043 150 0.778

Time xDrug Condition -0.07 016 0.679 017 0.16 0.307
IPV 0.00 007 0973 014 013 0.272
Drug Condition x IPV 0.00 0.07 0970 -019 0.14 0.172
Time x IPV 000 001 0869 0.04 0.02 0.004

Time x Drug Condition x IPV 0.00 001 0.800 -0.05 0.02 0.001

Physical Perpetration

Intercept 173 224 0448 054 372 0.885
Time 012 012 0282 003 013 0.831
Baseline Positive Emotionality 094 008 0.000 097 013 0.000
Drug Condition (Placebov. OT) -0.21 1.04 0842 060 164 0.717
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Model Men Women

Psychological Victimization B SE p B SE p
Time xDrug Condition 0.04 017 0.815 0.26 0.18 0.149
IPV -0.01 012 0927 012 015 0422
Drug Condition x IPV -0.07 014 0.617 -0.21 0.17 0.223
Time x IPV 0.00 002 0.947 0.05 0.02 0011
Time x Drug Condition x IPV -0.01 002 0539 -0.06 0.02 0.002

Note. Statistically significant effects at p < 0.05 are bolded. Effects that trend toward significance at p < 0.10 are bolded and italicized.
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Change in relationship-enhancing attributions from Task 1 to Task 2 by drug condition and level of intimate

partner violence (IPV)

Table 4.

Model Men Women
Psychological Victimization B SE p B SE p
Intercept -0.16 1.03 0.877 033 126 0.795
Drug Condition (Placebov. OT) -1.83 1.49 0.231 -0.69 165 0.682
1PV -0.03 0.03 0405 0.02 0.03 0.589
Drug Condition x IPV 0.05 004 0.191 -0.04 004 0.295
Psychological Perpetration
Intercept -0.36 1.04 0.729 153 141 0.288
Drug Condition (Placebov. OT) -143 149 0346 -205 174 0.250
1PV -0.01 0.02 0582 -0.03 005 0.555
Drug Condition x IPV 0.04 004 0306 001 005 0.883
Physical Victimization
Intercept -0.92 087 0300 020 0.88 0.820
Drug Condition (Placebov. OT) -0.42 118 0.727 -112 120 0.361
1PV 0.03 009 0.726 019 011 0.106
Drug Condition x IPV -0.01 0.09 0.887 -021 012 0.081
Physical Perpetration
Intercept -0.77 088 0.389 054 096 0.578
Drug Condition (Placebov. OT) 027 125 0832 -1.09 133 0.420
1PV 0.00 014 0.995 0.08 0.14 0.553
Drug Condition x IPV -0.10 0.18 0.561 -0.15 0.15 0.316

Note. Statistically significant effects at p < 0.05 are bolded. Effects that trend toward significance at p < 0.10 are bolded and italicized.
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Change in distress-maintaining attributions from Task 1 to Task 2 by drug condition and level of intimate

partner violence (IPV)

Table 5.

Model Men Women
Psychological Victimization B SE p B SE p
Intercept 072 089 0425 -271 0.92 0.007
Drug Condition (Placebov. OT) -1.77 129 0184 218 121 0.083
1PV -0.01 0.03 0591 0.07 0.02 0.004
Drug Condition x IPV 0.02 003 0575 -0.03 003 0.254
Psychological Perpetration
Intercept -0.36 1.04 0.729 -2.60 1.07 0.023
Drug Condition (Placebov. OT) -1.43 149 0346 205 132 0.133
1PV -0.01 0.02 0582 0.08 0.04 0.025
Drug Condition x IPV 0.04 004 0306 -0.04 004 0.280
Physical Victimization
Intercept -0.04 071 0961 -114 075 0.753
Drug Condition (Placebov. OT) -1.03 0.97 0300 1.34 1.02 1.021
1PV 0.08 0.07 0.243 017 0.09 0.094
Drug Condition x IPV -0.07 0.07 0335 -011 0.10 0.099
Physical Perpetration
Intercept 0.17 072 0.812 -1.10 0.80 0.803
Drug Condition (Placebov. OT) -1.68 1.02 0.114 093 111 1.106
1PV 0.07 012 0581 015 011 0.114
Drug Condition x IPV 0.05 014 0.731 -0.04 012 0.124

Note. Statistically significant effects at p < 0.05 are bolded. Effects that trend toward significance at p < 0.10 are bolded and italicized.
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