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Abstract

The role of oxytocin (OT) in close relationships is complex, as both positive and negative 

associations have been found between OT and relationship processes. Also, with most research 

focusing on the effects of exogenous OT administration on communication and couple behaviors, 

our knowledge about the association between endogenous OT and couple dynamics remains 

limited. This study is the first to assess the link between peripheral OT levels and observed 

communication behaviors during sexual and nonsexual conflict discussions in romantic 

relationships. A sample of 126 young, heterosexual couples (Mean age = 23.3, SD = 2.4; average 

relationship duration = 1.9 years, SD = 0.9) participated in videotaped sexual and nonsexual 

couple conflict discussions of 7 minutes each. Communication behaviors were coded using an 

adaptation of the Specific Affect Coding System (SPAFF) and the System for Coding Interactions 

and Family Functioning (SCIFF). Blood samples were collected prior to the couple discussions, 

during a separate lab visit, and OT plasma levels were determined using enzyme-linked 

immunosorbent assays (ELISA). Plasma OT levels were positively associated with validating 

behaviors during sexual discussions in both women (r = +.24, p = .008) and men (r = +.18, p 
= .052). No significant associations were found between OT levels and validating behaviors during 

nonsexual discussions and between OT and affectionate and negative behaviors during either 

sexual or nonsexual discussions. Analyses revealed significant associations between OT levels and 

one’s own validating behaviors during sexual discussions (b = 47.82, t(201.16) = 3.81, p < .001) 

and one’s partner’s (b = 32.12, t(216.35) = 2.62, p = .009). The results highlight the biobehavioral 
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aspects of couples’ sexual communication and may contribute to a better understanding of the 

processes involved in individual and relational well-being. This study is the first to report an 

association between peripheral OT levels and validating behaviors during sexual communication, 

indicating neurophysiological involvement in dyadic sexual communication patterns.
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Introduction

Relationship conflict and distress negatively impact physiological functioning and health 

and are risk factors for depression (Proulx et al., 2007). Although the literature on the 

association between relationship satisfaction and physical and mental health continues to 

grow (Fincham et al., 2018), the physiological and neuroendocrine mechanisms underlying 

such associations are still not fully understood (Schneiderman et al., 2014). Oxytocin (OT)’s 

role in the promotion of prosocial and affiliative behaviors has increasingly gained attention 

(Carter, 1992, 1998; Carter, 2014; Crockford et al., 2014). The current study aims to further 

our understanding of OT in romantic relationships and is the first to assess the link between 

peripheral OT levels and observed communication behaviors during sexual and nonsexual 

conflict discussions in a sample of young, heterosexual couples.

Oxytocin and Romantic Relationships

OT is involved in a wide range of relational, reproductive, and sexual processes (Veening et 

al., 2015). In the context of romantic relationships, studies have pointed at OT’s role in 

relationship formation (Carter, 1998), prosocial and affiliative behavior (Carter, 2014), 

orgasm (Carter, 1992) and trust, support, and threat reduction (Crockford et al., 2014). 

Neural correlates of the capacity for the formation of romantic attachment have been 

associated with OT receptors (Carter et al., 2020) and bidirectional influences have been 

found between physiological, including hormonal, and behavioral processes in romantic 

partners (Schneiderman et al., 2014). Additionally, evidence is emerging for the importance 

of OT pathways in the adaptive consequences and benefits of human attachment formation 

(Carter, 2017b). OT levels are higher in partnered individuals during the early stages of 

romantic attachment, suggesting an important role of OT during these first stages of couple 

formation (Schneiderman et al., 2012). Although factors modulating the association between 

relationship quality and plasma OT remain unclear (Smith et al., 2013), evidence implicates 

OT’s pivotal role in social behavior (Gouin et al., 2010), including couple interactions 

(Algoe et al., 2017; Schneiderman et al., 2014).

Oxytocin and Couple Interactions

Most research on OT involves the measurement of endogenous levels in individuals (Ebner 

et al., 2019; Plasencia et al., 2019) or the administration of exogenous OT and assessment of 

its effects on couple communication and dynamics (Jarnecke et al., 2018). In comparison, 

research on endogenous OT, measured peripherally in saliva or blood, and couple processes 

and interaction behaviors is limited. Nevertheless, peripheral levels of OT have been 
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associated with positive communication behaviors, affiliation, and social support in romantic 

relationships (Gouin et al., 2010; Light et al., 2005; Schneiderman et al., 2012). Moreover, a 

link has been found between levels of naturally occurring OT and subjective psychological 

responses to expressed gratitude of one’s partner, implying OT’s role in promoting bonds 

between human adult romantic partners and its ability to serve as ‘rose-colored glasses’ 

(Algoe et al., 2017). Others, however, have reported a link between OT and post-conflict 

anxiety as well as reduced forgiveness (Tabak et al., 2011). These contrasting findings 

illustrate the complexity of OT and contrast the ubiquitous ‘love story’ to which OT is often 

reduced, with authors stressing that consideration of context is important (Bartz et al., 2011). 

Indeed, OT seems to be associated with different and potentially contrasting effects, 

depending on situational and individual-based factors (Bartz et al., 2011).

Sexual Communication

In the study of the effects of romantic relationships on health and well-being, couple 

interaction and communication processes are considered of central importance (Kiecolt-

Glaser et al., 2010; Robles et al., 2014). Supportive behaviors have stress-relieving qualities 

(Holt-Lunstad et al., 2008), whereas hostile behaviors have been associated with increased 

blood pressure and altered endocrine and immune functioning (Broadwell & Light, 1999; 

Kiecolt-Glaser et al., 1997). More generally, positive and negative communication behaviors 

are differentially associated with relationship quality and outcomes in longitudinal research 

(Gottman & Krokoff, 1989).

Although the scope of studies examining the role of OT in romantic relationships and couple 

communication processes is expanding (Algoe et al., 2017), most studies rely on self-report 

measures of sexual communication and, to date, no studies have examined association 

between OT and observed sexual communication. Defined as the process of discussing 

sexual preferences and sharing and responding to requests of change in the sexual 

relationship (Simon & Gagnon, 1986), sexual communication has been a focus of empirical 

research for many years with studies highlighting its unique contribution to sexual and 

overall relationship satisfaction (Frederick et al., 2017; Montesi et al., 2010). In light of past 

work, it can be argued that in romantic relationships, nonsexual and sexual communication 

provide unique contributions to promoting couple’s relational well-being (Mark & 

Jozkowski, 2013; Rehman et al., 2011; Rehman et al., 2017).

The Current Study

The goal of the current study was to investigate OT’s associations with communication 

behaviors during both sexual and nonsexual couple discussions. Consistent with the notion 

that OT plays a role in pair bonding and romantic attachment, we focused on the initial 

stages of romantic relationships in young, heterosexual couples. Using hormonal, 

observational, and questionnaire-based methodologies, we assessed characteristics of both 

partners. Consistent with previous findings, we expected to find an association between 

peripheral OT and prosocial communication behaviors between partners. Based on the 

intimate nature of sexual communication and its association with greater displays of 

interpersonal warmth compared to nonsexual communication (Rehman et al., 2017), we 
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tentatively predicted stronger associations between OT levels and communication behaviors 

during sexual discussions.

Methods

Participants

The sample consisted of 126 heterosexual couples (N = 252) who are part of an ongoing 

longitudinal study. Data were taken from the first wave of data collection. The study was 

advertised using posters and flyers, and advertisements were placed online (e.g., Facebook) 

and in local newspapers. The following inclusion criteria were used: (a) between ages 18 to 

30 years; (b) in a committed, heterosexual relationship for at most three years; (c) 

cohabitating, or spending at least four nights a week together, for no more than two years; 

(d) able to speak and read Dutch. Individuals were excluded if they had cohabited or been 

married before, if they had children or were pregnant, and if they were being treated for 

sexual dysfunctions. All study measures and procedures were reviewed and approved by the 

university’s research ethics board.

Questionnaires

Demographics and Sexual History Questionnaire (DSHQ) (Janssen et al., 
2013).—This questionnaire covers general demographic characteristics (e.g., age, income, 

education), relationship and sexual variables (e.g., relationship duration, previous partner), 

and general physical and mental health.

Areas of Change Questionnaire (ACQ) (Margolin et al., 1983).—The ACQ was 

used to determine topics for the two conflict discussions (sexual and nonsexual). On a 7-

point Likert-type scale ranging from 1 (much more) to 7 (much less), with 4 representing no 

desired change, participants were asked to rate how much they would like their spouses to 

change in various areas (e.g., expressing emotions; meeting up with friends or family). 

Responses were recoded such that higher numbers represent greater desired change. Similar 

to a prior pilot study (Rehman et al., 2011), we modified the ACQ to include a total of nine 

sexual topics (e.g., pay more/less attention to one’s sexual needs, show more/less interest in 

sex, be more/less experimental). In addition, a question was added to assess the importance 

of each topic to the participant on a scale from 1 (not at all) to 10 (very important), as well 

as another question which asked participants to indicate whether or not they would feel 

comfortable discussing this topic in our study.

Oxytocin Assays

After written informed consent was obtained during a first lab visit, blood was drawn from 

the antecubital vein of participants into pre-chilled 6mL vacutainer tubes containing 

ethylenediaminetetraacetic acid (EDTA), spray-died to the walls of the tube (K2). Per 

participant, two tubes were taken and inverted five times. They were immediately kept ice-

chilled before being centrifuged at 4°C at 1000 × g for 15 min at the Rega Institute for 

Medical Research, KU Leuven (Belgium). Blood plasma was aliquoted and stored at −70°C.
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Plasma aliquots were shipped on dry ice to The Kinsey Institute Resource Center at Indiana 

University (USA) for analysis. Samples were thawed at room temperature immediately 

before the assays. Plasma OT was measured using an enzyme-linked immunosorbent assay 

(ELISA) kit purchased from Enzo Life Sciences, Inc. (Farmingdale, New York), according 

to the manufacturer’s instructions. This approach is consistent with previous research (Ebner 

et al., 2019; Plasencia et al., 2019). The plasma was diluted in assay buffer (at a ratio of 1:8 

for the OT assay) to give results reliably within the linear portion of the standard curve. The 

ELISA kit has been reported by the manufacturer to be highly sensitive (minimal detection 

rate = 15.6 picogram per milliliter (pg/ml) for OT) with very little antibody cross-reactivity 

for other neuropeptides. All samples were run at once and the inter- and intra-assay 

coefficients of variation were less than 7.7 and 8.4 respectively.

In the present study, as in earlier research from our group, unextracted samples were used 

for analysis. Whether extracted or non-extracted samples lead to different results or whether 

extracted samples may hamper results has been extensively discussed in a recent study by 

(MacLean et al., 2019). McCullough et al. (2013) suggested a single approach should be 

adopted as the standard in the field, arguing that valid levels of OT can only be determined 

in unextracted samples. However, as reviewed in MacLean et al. (2019), and as indicated by 

studies using other methods including mass spectrometry, it is premature to accept any 

single approach as a gold standard.

Discrepancies between methods are not necessarily an indicator that “some methods are 

valid whereas others are not”. In fact, McCullough et al.’s (2013) conclusions regarding the 

usefulness in predicting behavior based on blood levels of OT taken from unextracted 

samples are contradicted by more recent research. For example, two recent studies show that 

unextracted samples are more likely to show associations with behavior (Chu et al., 2020; 

Saxbe et al., 2019). Our experience with assays in unextracted plasma indicates reliable and 

replicable relationships between peripheral measures of OT and behavior, even in analyses 

done several years apart (see for example, Lancaster et al., 2015).

Sexual and Nonsexual Couple Communication1

During a second lab visit,2 couples were asked to engage in a sexual and a nonsexual 

conflict discussion, each lasting 7 minutes. The topics were presented in counterbalanced 

order. Topic selection for the sexual and nonsexual discussions was based on both partners’ 

individual responses to the ACQ (described above). The researchers compared both partners’ 

responses and selected the topics that scored highest on (discrepancy in) desired change and 

on topic importance. The researchers consulted with each partner individually, and if one or 

both partners were reluctant to discuss the selected topic, the topic with the second highest 

rating was offered as an alternative. After topic selection, both partners were re-united in the 

observation room, where wall-mounted video cameras captured the couple interactions.

1The data from the present study were obtained as part of a larger project examining the affective and behavioral characteristics of 
sexuality in romantic relationships. For more detailed information on the procedures and the coding of the conflict discussions, see 
(Roels et al., 2020)
2Average time between first and second lab visit was 16 days (M = 16.02, SD = 23.50).
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Observational data were coded using two previously developed coding systems: the Specific 

Affect Coding System (SPAFF) (Gottman & Krokoff, 1989) and the System for Coding 

Interactions and Family Functioning (SCIFF) (Lindahl & Malik, 2001). In addition to the 

codes that were adapted from these coding systems, we included two new codes, one related 

to annoyance, irritability, or frustration, and one related to lightness, resulting in a total of 

four negative and five positive codes. The four negative dimensions were: (a) contemptuous 

behaviors; (b) domineering and belligerent behaviors; (c) annoyance, irritability, and 

frustration; and (d) overall level of conflict. The five positive dimensions were: (a) affection; 

(b) understanding and validation; (c) collaboration; (d) interest in and seeking out partner’s 

perspective; and (e) lightness.

Five observers underwent training using observational data from past studies of couples’ 

conflict communication, before behaviors of participants of the current study were coded. 

Each coding category was rated on a scale of 1 (none) to 10 (a great deal) after the coder had 

observed the entire interaction. Coders were instructed to pay attention to both verbal and 

nonverbal aspects of the behavior belonging to a specific category. A total of 504 

interactions were coded (126 couples x 2 partners x 2 discussions). A random selection of 56 

discussions (11% of total number of discussions) was coded by all five coders and was used 

to examine interrater reliability. The single-measure ICC scores for the 9 codes ranged 

from .61 to .89, suggesting good overall interrater reliability (Cicchetti, 1994).

Statistical Analysis

All analyses were conducted using SPSS 25.0 (SPSS Inc., Chicago, IL, USA). An 

exploratory factor analysis was used to examine the factor structure of our coded 

communication behavior variables. Differences between women and men in plasma OT was 

tested with t-tests and Pearson’s correlations examined associations between OT and couple 

communication behaviors during sexual and nonsexual discussions. We utilized the Actor-

Partner Interdependence Model (APIM) (Kenny et al., 2006) to test the statistical effects of 

both partners’ communication behaviors on OT levels, controlling for dyadic data 

dependency.

Results

Sample Characteristics

The average age of the participants was 23.3 years (SD = 2.4; women: 22.7 years, SD = 2.2; 

men: 23.9 years, SD = 2.4). Relationship length at time of participation was on average 1.9 

years (SD = 0.9). A total of 119 (94%) couples lived together and the remaining 7 couples 

spent on average 4.6 nights per week together. The majority of participants (98%) were 

White. Also, most (96%) of women used some kind of hormonal contraceptives (63% oral 

contraceptives; 24% intrauterine device; 9% vaginal ring), and the mean number of days 

since their last menstrual cycle was 12.75 (SD = 8.75). No associations were found between 

the time since last menstrual cycle and any of the hormonal and behavioral variables. Table 1 

provides an overview of key demographics.

Roels et al. Page 6

Psychoneuroendocrinology. Author manuscript; available in PMC 2022 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Factor Analysis of Communication Behaviors

A principal axis factor analysis (FA) with oblique rotation (direct oblimin) was conducted on 

the 9 codes that had high or excellent ICCs. Three factors had eigenvalues over Kaiser’s 

criterion of 1 and in combination explained 74% of the variance. This was supported by 

visual inspection of the scree plot, which revealed an inflexion that also justified retaining 

three factors. Factor 1 represents Negative behaviors (level of conflict; contemptuous 

behaviors; domineering and belligerence; and annoyance and frustration), Factor 2 

represents Affectionate behaviors (lightness; collaboration; and affection), and Factor 3 

represents Validating behaviors (understanding and validation; and interest in and seeking 

out partner’s perspective). To test the consistency and robustness of this factor solution, we 

performed additional factor analyses, separately for men and women and for the two 

discussion topics, which all resulted in the same three factor structure. Internal consistency 

of the three factors ranged from acceptable to good for both nonsexual discussions (Negative 

behaviors: αWomen = .88, αMen = .84; Affectionate behaviors: αWomen = .79, αMen = .77; 

Validating behaviors: αWomen = .76, αMen = .72) and sexual discussions (Negative 

behaviors: αWomen = .87, αMen = .74; Affectionate behaviors: αWomen = .78, αMen = .77; 

Validating behaviors: αWomen = .71, αMen = .75). Factor correlations are presented in Table 

2.

Oxytocin and Communication Behaviors

Plasma OT levels are presented in Table 3. OT levels were significantly higher in women 

than in men, t(125) = 11.21, p < .001. During nonsexual discussions, women expressed more 

negative behaviors than men (t(124) = 2.69, p = .008). No significant differences between 

men and women were found for affectionate (t(125) = −.020, p = .984) and validating 

behaviors (t(125) = −.21, p = .832) during nonsexual discussions. During sexual discussions, 

women also expressed significantly more negative behaviors (t(124) = 2.10, p = .038). 

Again, no significant differences were found for affectionate (t(124) = −1.28, p = .203) and 

validating behaviors (t(124) = −1.80, p = .075). For both women and men, OT levels were 

significantly correlated with validating behaviors during sexual discussions (see Table 4). 

Visual inspection of the scatterplots (Figure 1) suggests that the correlations between OT 

levels and validating behaviors during sexual discussions could have been affected by 

outliers. A total of four (three female and one male) multivariate outliers were identified 

using the computation of Mahalanobis Distances (p < .001). Correlations between OT levels 

and validating behaviors during sexual discussion, after excluding these subjects, were r = 

+.24, p = .008, in women, and r = +.18, p = .052, in men. We found no significant 

correlations between plasma OT levels and validating behaviors during nonsexual 

discussions. Also, no significant correlations were found between OT and negative behaviors 

and OT and affectionate behaviors during either sexual or nonsexual discussions.

To make full use of the dyadic nature of our data, we explored the associations between OT 

and validating communication behaviors during sexual discussions using APIM (Kenny et 

al., 2006).3 APIM provides estimates for both actor effects (the effect Partner A’s predictor 

variable on Partner A’s outcome variable) and partner effects (effect of a Partner A’s 

3The four outliers described above were excluded from all further analyses.
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predictor variable on Partner B’s outcome variable) and is widely implemented for dealing 

with interdependence between couple members. We found a significant positive correlation 

between both partners’ OT levels (r = .27, p = .003), indicating nonindependence of the data, 

providing further support for the use of APIM.

We tested an APIM model in which validating communication behavior during sexual 

discussions was included as predictor and OT as outcome variable. The APIM model had 

good model fit (Χ2 (4) = 98.29, p < .001) and the deviance test for distinguishability was 

significant (p < .001), indicating that we should conduct analyses separately based on self-

reported gender/sex. The results revealed significant main actor effects for both women and 

men (see Table 5), indicating that women and men who expressed more validating behaviors 

during sexual discussions had higher plasma OT levels. Similarly, our results revealed 

significant partner effects, meaning higher levels of validating behaviors were associated 

with higher levels of OT in one’s partner.4 We did find a significant difference in mean OT 

levels for women and men, while controlling for validating behaviors during sexual 

discussions, with women having higher levels of plasma OT than men. We did not find 

significant interactions with gender, meaning there were no significant differences for actor 

or partner effects between women and men in our sample.5

Discussion

Plasma OT levels were significantly and positively associated with validating behaviors 

during sexual discussions in both women and men. We did not find such an association for 

nonsexual discussions, nor did we find any association between OT and affective and 

negative communication behaviors, during either sexual or nonsexual discussions. Previous 

studies found behaviors such as affectionate touch and interpersonal focus to be associated 

with OT levels in romantic partners, pointing at the possibility of a bio-behavioral feedback 

loop, whereby higher levels of reciprocity and touch may increase involvement in the 

relationship at physiological, behavioral, and representational levels (Schneiderman et al., 

2012). Consistent with Feldman’s (2012) bio-behavioral synchrony model, we found 

associations between partners’ hormones and behavior, in that both the individual’s and the 

partner’s OT levels were associated with validating behaviors. According to the bio-

behavioral synchrony model, bond formation is characterized by neurohormonal and 

behavioral attunement between partners as well as by mutual influences between the 

physiology of one partner and the behavior of the other. In our sample, we found higher OT 

levels in women and men who exhibit more validating behaviors during sexual discussions 

themselves (actor effects) or whose partners exhibit more validating behaviors during these 

discussions (partner effects).

4Rerunning the analyses, while controlling for relationship duration, did not change the pattern of results: No significant main (b = 
−15.31, t(119.69) = −.64, p = .521) or interaction effects (relationship duration x validating behaviors) were found for the sexual 
discussions (Actor: b = −7.86, t(223.13) = −.55, p = .586; Partner: b = −40.12, t(210.33) = −2.82, p = .067).
5To explore the possible impact of time between blood sampling and observational task on these findings, we reran the analyses 
controlling for the time between the two lab visits. The covariate was grand-mean centered prior to analyses, using means across both 
partners. Controlling for time did not change the pattern of results. For this reason, we present findings from the more parsimonious 
models that did not include time as a covariate.
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These findings indicate that the effects of neurohormonal processes on bonding are not 

limited to the level of the individual but are also impacted by the partner’s behavior. This is 

in line with findings by Schneiderman et al. (2014), who expressed the value of moving 

beyond the individual and to include the dyad as the unit of analysis for a “fuller 

biobehavioral matrix” focusing on all possible interactions between hormones and behavior. 

Though hormones can shape relational behavior, the reverse should be considered as well, 

with relational behaviors potentially shaping hormone levels. Additionally, research suggests 

that OT can facilitate the transformation of anxiety and avoidance into approach and positive 

emotional states (Carter, 1998). As couples tend to report higher levels of anxiety before 

sexual conflict discussions (Rehman et al., 2017) and sexual topics generally tend to be 

avoided (Peplau, 2003), our findings are consistent with the possibility that OT may be part 

of a process that helps transform avoidance and associated behaviors into active engagement 

and communication with one’s partner, in which validation may serve as a particularly 

effective form of approach behavior.

In our study, women had significantly higher plasma OT levels than men. This is consistent 

with findings of Plasencia and colleagues (2019), but in contrast with Weisman et al. (2013) 

who found higher plasma OT levels in men than in women. These differences may possibly 

be explained by differences in sample composition. While both previous studies focused on 

individuals rather than couples, Weisman et al. (2013) also included women who were 

breastfeeding at the time of the study. Interestingly, we used a similar assay kit to that used 

by Plasencia et al. (2019), which differed from Weisman et al. (2013), who used a OTELISA 

kit by Assay-Design (MI, USA).

As described in the methods section, ELISA kits purchased from Enzo Life Sciences, Inc. 

(Farmingdale, New York) were used to measure plasma OT levels, and, noteworthily, we 

found high levels of plasma OT in our sample. The present study was based on the version 

of the Enzo Life Sciences kits available in 2019. This kit yields levels of OT that are much 

higher than those seen previously using an assay system from Enzo Life Sciences. 

Unfortunately, the earlier Enzo Life Sciences kit and its antibodies are no longer available 

for comparison. However, in another ongoing study, using unextracted samples, and 

comparing between the currently available Enzo Life Sciences kit and an assay kit from 

Arbor Assays (Ann Arbor, MI) we also obtained much higher levels of OT with the Enzo 

Life Sciences kit. It should be noted that the relationship between behavior and plasma OT 

was stronger in data from studies yielding higher levels of OT, as is the case in Chu, et al., 

(2020) and Saxbe, et al., (2019).

Studies using enzyme-based (or radio-immunoassays) different assay methods routinely give 

different values. The sources of this variation remain poorly understood, and might be due to 

extraction (which discards significant amounts of OT from plasma) (MacLean, et al., 2019), 

but also may be due to differences in the antibodies in these kits. Quantitative comparisons 

across studies using different assay kits and antibodies are not recommended, and in our 

experience within-study associations between plasma OT and behavior are often significant 

regardless of the procedures employed (extraction or not, or different assay kits).
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However, different antibodies used in these assays are only one of several possible sources 

of between-study variation (MacLean et al., 2019). Consistent with animal studies (Cho et 

al., 1999), higher levels of OT at the beginning of romantic relationships suggest its 

involvement in processes of partner attachment in humans, and substantially higher plasma 

levels of OT have been found in couples compared to non-attached singles (Schneiderman et 

al., 2014). Additionally, though some findings report stability of structural aspects of OT-

expressing neurons (e.g., number and size) over time (Ishunina & Swaab, 1999), previous 

research has also found that central OT release decreases with age (Plasencia et al., 2019).

We did not find significant correlations between OT levels and affectionate behaviors during 

sexual or nonsexual discussions. Previous research has found associations between OT and 

positive couple behaviors, including relationship-enhancing attribution (Gouin et al., 2010), 

partner hugs (Light et al., 2005), and interactive reciprocity (Schneiderman et al., 2012). 

Considering our factor ‘affectionate behaviors’ represented a combination of affection, 

collaboration, and lightness, it could be that this dimension reflects a more generally positive 

ambience and conversation context between the two partners, rather than more specific, 

individual expressions or communication behaviors. Consistent with this interpretation, the 

dimension of validating behaviors consisted of codes capturing more active expressions and 

communication behaviors. For example, the code ‘interested in and seeking out partner 

perspective’ captured the extent to which a partner expressed interest in the other partner’s 

thoughts, feelings, and his/her perspective. Similarly, ‘understanding and validation’ 

captured expressions of understanding and acceptance of one’s partner’s views, feelings, and 

behaviors. These constructs seem to more closely resemble OT’s behavioral effects as 

reflecting “the capacity to be close to and sensitive to others” (Carter, 2014).

Additionally, Gouin et al.’s (2010) code for positive communication behaviors involved an 

aggregation of behaviors, such as acceptance and relationship-enhancing attribution, that 

come closer to validating than affectionate behaviors as operationalized in our study. A 

similar observation can be made about Schneiderman et al.’s (2012) construct of interactive 

reciprocity, which included codes close to our construct of validating behaviors (e.g., dyadic 

reciprocity, interpersonal focus, and matching of emotional state). Hence, we believe our 

findings are consistent with those of previous studies, and point to the usefulness of fine-

grained view regarding which positive behaviors can be of interest in the study of OT.

We did not find any associations between OT levels and communication behaviors observed 

during nonsexual conflict discussions. This seems to be in contrast with previous research 

(Schneiderman et al., 2014), in which it was found that individuals whose partners had 

higher OT showed greater empathy during conflict discussion. No actor effects for OT were 

found in this study but, perhaps more importantly, the authors used a conflict interaction 

paradigm in which no distinction is made between sexual and nonsexual areas of 

disagreement (Gottman, 1979). In a similar fashion, our results may contradict other 

findings (Schneiderman et al., 2012), showing a link between OT and couples’ interactive 

reciprocity. However, in the present study couples were asked to engage in conflict 

discussions, rather than discuss a shared positive experience.
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Overall, our results indicate that OT levels are specifically associated with validating 

behaviors expressed during sexual discussions. Past empirical and theoretical work has 

consistently emphasized the importance and unique contribution of sexual communication to 

relational outcomes (Frederick et al., 2017; Mark & Jozkowski, 2013; Montesi et al., 2010; 

Rehman et al., 2011). It could be argued that sexual issues touch upon aspects of the self and 

the relationship that are particularly sensitive and salient, an observation that is consistent 

with clinical observations and reflected in couples’ therapy, where intimacy and sexuality-

related concerns and problems are among the most prevalent (Peplau, 2003). Since this study 

was not based on a clinical sample, speculation about implications for clinical practice 

should be done with restraint. However, our results hint at the potential qualities and 

relevance of the neurophysiological dimensions of sexual communication, which could be 

explored further and in more depth in future research, which could include clinical samples.

Strengths and Limitations

Although the number and scope of studies examining the role of OT in couple interactions is 

increasing (Algoe et al., 2017; Smith et al., 2013), and although OT is gaining ground as 

subject of study in the areas of human sexuality and reproductive behavior (Veening et al., 

2015), studies have not directly examined the association of OT with sexual communication. 

Additionally, the study of sexual communication using observational measures remains 

greatly underrepresented in the literature, with the vast majority of studies relying on self-

report measures. Another strength of the current study is that we recruited both members of 

a dyad, which gave us the opportunity to investigate how one partner’s behavior influences 

the other’s outcomes. Through this dyadic approach, we believe we can develop a more 

comprehensive understanding of the ways in which partners influence and are influenced by 

each other. The specificity of the association between OT levels and sexual communication 

found in the current study is intriguing and points to the need for additional research that 

replicates this finding and extends it by investigating which aspects of sexual 

communication influence OT levels. Specifying the biobehavioral processes underpinning 

romantic attachment may illuminate the contribution of such relationships to both individual 

and relational well-being.

Several limitations of our study should be considered as well. First, as is common in human 

research, we did not measure OT at the central level but in the periphery. Whereas animal 

studies paved the way for research on OT in human romantic attachment, a direct assessment 

of central OT levels via brain neurochemistry in humans would be invasive. Although the 

link between peripheral and central OT levels remains a topic of debate (Macdonald & 

Feifel, 2013), increasing anatomical and functional evidence does suggest the two are 

connected (Carson et al., 2015). Due to these factors and the nature of our study design, this 

study does not allow for any conclusions about underlying neural correlates and mechanisms 

through which validating sexual communication behaviors might influence, or be influenced 

by, OT. Prior research has revealed a high density of OT receptors in brain systems 

associated with attachment formation, such as the substantia nigra, the globus pallidus, and 

thalamus (Acevedo et al., 2012), suggesting a neurological basis for OT’s role in romantic 

bonding. In addition, in both healthy controls and individuals diagnosed with 

neurodevelopmental disorders (e.g., schizophrenia), peripheral peptide concentrations have 
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been associated with central nervous system activity (Carter et al., 2020). Though our 

findings point at a neurophysiological involvement in sexual communication patterns of 

romantic partners in the early stages of their relationship, further research is needed to 

establish the mechanisms underlying these associations.

Another limitation involves the fact that our study did not include measurement of 

vasopressin (AVP), a neuropeptide that shares functional overlap with OT in socioemotional 

and cognitive processes in humans and animals (Carter, 2017a; Plasencia et al., 2019). Such 

assessment would be highly informative and future studies could benefit from examining the 

two neuropeptides together. Also, we focused on a community sample of heterosexual 

couples, and the inclusion and exclusion criteria used (in terms of children, sexual function, 

etc.) ensured a minimal influence of variables that were beyond the scope of our research. 

Future studies could include more heterogeneous and diverse samples, in terms of ethnicity 

and education as well as relationship duration, sexual function, and sexual orientation.

We did not find any associations between menstrual cycle phase and plasma OT levels in our 

sample. Previous research has revealed plasma OT fluctuations over the course of the 

menstrual cycle (Salonia et al., 2005). It should be noted, however, that a more recent study 

found no association between OT levels and contraception use or menstrual cycle (Weisman 

et al., 2013). In addition, the influence on OT levels of exogenous hormone use, such as 

hormonal contraceptives, and the effects of menstrual cycle variation are not always 

replicated (Light et al., 2005; Schneiderman et al., 2014; Tabak et al., 2011). Hence, 

evidence suggests that controlling for contraceptive use and menstrual cycle variation may 

not have affected our results significantly.

A final limitation is that the design of our study was correlational in nature and we measured 

plasma OT only once, prior to the couple discussions. This approach assumes a stability in 

OT levels, which is supported by findings of some previous studies showing high intra-

individual stability of peripheral OT levels over a period of 6 months in individuals 

(Weisman et al., 2013) and couples (Schneiderman et al., 2012). Additionally, Smith et al. 

(2013) found no changes in plasma OT levels measured repeatedly, following positive and 

negative couple interactions. It should be noted, however, that studies have revealed 

variations in OT levels in response to specific situations or contexts such as breast feeding, 

sexual activity, exercise, affiliative touch, and stress (Carter et al., 2020; Ellis et al., 2021; 

Jong et al., 2015; MacLean et al., 2017; White-Traut et al., 2009) and have highlighted the 

association between changes in OT levels and behavioral variables (McClung et al., 2018). 

Additionally, the question remains whether single measurements of baseline OT 

concentrations in plasma or saliva are a reliable trait marker of the physiology of the OT 

system in humans (Martins et al., 2020), contradicting the previous studies reporting within-

individual stability cited above. However, our study, which included 252 participants, 

supports the approach used in previous studies exploring associations with endogenous OT, 

and which tend to be based on sample sizes of less than 100 participants (Torres et al., 

2018). To further substantiate our findings, future research could benefit from repeated 

measurements as they would allow for an exploration of causal relationships between our 

variables of interest. This approach would also allow for the further exploration of the 

stability of OT levels within individuals, and the question of whether validating behaviors 
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during sexual discussions are better predicted by such trait-like dimensions of OT or by 

more reactive, adaptive OT release triggered by contextual demand (e.g., anxiety or threat 

associated with sexual communication).

In our study, we measured peripheral OT using blood samples as a proxy for central OT 

levels (Carson et al., 2015; Feldman et al., 2011; Taylor et al., 2010). It should be noted that 

the associations between peptide levels in saliva, blood, and the brain are still not well-

understood (Quintana et al., 2018) and OT levels in saliva have been described as superior to 

plasma OT levels in indexing concentrations in the cerebrospinal fluid (Martin et al., 2018). 

However, in a recent study, MacLean et al. (2019) concluded that discrepancies do not 

automatically reflect errors or invalid measurements, stating that “we should consider the 

possibility that different measures capture different components of the biological story that 

OT has to tell” (p. 9). Additionally, studies have found no increase in salivary OT after 

administration of exogenous OT, raising the question of how OT reaches saliva if not 

through blood (Martins et al., 2020; Quintana et al., 2018). Hence, we believe that plasma 

OT levels provide a valid operationalization to explore our current research question, 

yielding results that are consistent with findings from prior studies associating peripheral 

plasma OT levels with positive communication behaviors (Gouin et al., 2010; Light et al., 

2005; Schneiderman et al., 2012). Since this is the first study to look at peripheral OT levels 

and sexual and nonsexual couple communication, we believe our results are promising and 

lay a foundation for more research on associated processes and underlying mechanisms.

Conclusion

This is the first study to examine the association between endogenous OT and couple 

communication behaviors during sexual and nonsexual conflict discussions. Our findings 

revealed a positive association, in both partners, between plasma OT levels and validating 

behaviors during sexual discussions. Plasma OT levels were not associated with negative and 

affectionate behaviors during either sexual or nonsexual discussions in our sample of young, 

heterosexual couples. Our data suggest neurophysiological involvement in the sexual 

communication patterns of couples and point at the need for further research on the 

neurohormonal basis of sexual communication.
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Highlights

1. Oxytocin plays a role in relationship formation and prosocial/affiliative 

behaviors

2. Couple communication is considered of central importance to health and 

well-being

3. Nonsexual and sexual communication provide unique contributions to well-

being

4. Oxytocin is associated with observed validating behaviors during sexual 

discussions

5. There is a need for further research on the neurohormonal basis of sexual 

communication
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Figure 1. 
Scatterplots for the correlation between oxytocin levels and validating behaviors during 

sexual discussions in women and men.
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Table 1

Demographics

Variable Women (N = 126) Men (N = 126)

Age, years 22.71 (±2.23) 23.88 (±2.43)

Race, White 124 (98%) 124 (98%)

Job status

 Full-time job 37 (29%) 58 (46%)

 Other (e.g., part-time; temporary job) 23 (18%) 21 (17%)

 Unemployed 24 (19%) 20 (16%)

 Student 42 (33%) 27 (21%)
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Table 2

Factor Correlation Matrix for the Communication Behaviors

1 2 3

1. Negative Behaviors -

2. Affectionate Behaviors −.43** -

3. Validating Behaviors −.39** .49** -

Note. N= 252.

**
p ≤ .01.
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Table 3

Descriptives for Predictor and Outcome Variables

Variable Gender M SD α t Range Potential Range Actual

Oxytocin (pg/mL) F 1514.48 394.19 - 11.21** - 787.90 −2819.00

M 1094.06 282.17 487.00 −2488.00

Negative behaviors during nonsexual discussion F 1.85 1.27 .88 2.69** 1–10 1.00–6.25

M 1.55 1.11 .84 1.00–8.00

Negative behaviors during sexual discussion F 1.49 1.00 .87 2.10* 1–10 1.00–6.25

M 1.33 .72 .74 1.00–5.50

Affectionate behaviors during nonsexual discussion F 4.68 1.61 .79 −.02 1–10 1.00–9.00

M 4.68 1.43 .77 1.33–7.67

Affectionate behaviors during sexual discussion F 4.86 1.44 .78 −1.28 1–10 1.00–8.00

M 5.03 1.46 .77 1.33–8.00

Validating behaviors during nonsexual discussion F 4.63 1.80 .76 −.21 1–10 1.50–9.50

M 4.67 1.60 .72 1.00–8.50

Validating behaviors during sexual discussion F 4.91 1.58 .71 −1.80 1–10 1.00–9.00

M 5.28 1.70 .75 1.50–8.50

*
p ≤ .05

**
p ≤. 01.
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Table 4

Correlations Between Predictor and Outcome Variables

Study variables 1 2 3 4 5 6 7

1. Oxytocin .26** .01 .07 −.05 −.05 .05 .18*

2. Negative behaviors during nonsexual discussion −.09 .46** .45** −.50** −.38** −.41** −.20*

3. Negative behaviors during sexual discussion −.10 .56** .56** −.24** −.46** −.23** −.31**

4. Affectionate behaviors during nonsexual discussion .08 −.44** −.35** .51** .52** .56** .12

5. Affectionate behaviors during sexual discussion −.06 −.41** −.44** .45** .45** .34** .36**

6. Validating behaviors during nonsexual discussion .10 −.33** −.30** .45** .25** .08 .27**

7. Validating behaviors during sexual discussion .19* −.24** −.27** .24** .45** .20* −.02

Note. Correlations for women appear above the diagonal; correlations for men appear below the diagonal. Correlations along the diagonals are 
between dyad members.

*
p ≤ .05

**
p ≤ .01.
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Table 5

APIM Parameter Estimates for Oxytocin levels

Predictor b SE β t

Actor Validating behaviors during Sexual discussions 47.82*** 12.54 .20*** 3.81

Partner Validating behaviors during Sexual discussions 32.12** 12.24 .13** 2.62

Note. b = unstandardized regression coefficient, SE = standard error of unstandardized regression coefficient, beta= standardized regression 
coefficient. df = 201.16 for actor effects and df = 216.35 for partner effects.

**
p ≤ .01,

***
p ≤ .001.
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