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[bookmark: _Toc172096237][bookmark: _Toc179622551]This study applied a dyadic approach to condom use research. Partners from 124 heterosexual couples independently completed a questionnaire assessing condom-related attitudes, subjective norms, perceived behavioral control, and intentions to use condoms. Results demonstrate the superiority of a dyadic approach to understanding couples’ condom-use intentions and behavior over traditional, individual-level approaches. The addition of partner effects to the model, via the actor-partner interdependence model, resulted in an increase in the variance accounted for in condom-use intentions and this dyadic model showed better fit compared to the individual-level model. The results suggest that consideration of relationship partners plays an important role in the prediction of safer sex intentions. 
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A Dyadic Approach to Understanding Safer-sex Behavior in Intimate Heterosexual Relationships
HIV/STI risk and prevention has been an important research focus over the past several decades (Albarracin, Johnson, Fishbein, & Muellerleile, 2001; Albarracin et al., 2005; Noar, Benac, & Harris, 2007; Ross & Kelly, 1999; Semaan, Jarlais, & Malow, 2006; Sheeran, Abraham, & Orbell, 1999). However, the unique prevention issues for coupled individuals and the dynamics of safer sex within established relationships have received relatively little attention (Fisher & Fisher, 2000; Harman & Amico, 2009; Misovich, Fisher, & Fisher, 1997). Further, the conceptual and empirical focus on how individual factors (e.g., attitudes toward condoms) or relationship factors (e.g., casual vs. committed relationships) influence HIV/STI transmission have provided little insight into how one partner (e.g., their attitudes) can influence the sexual decision making of another. Because both members of a dyad typically contribute to safer-sex decision-making, it is crucial that we consider the dynamics of dyadic relationships (Harvey et al., 2006; Pulerwitz et al., 2002). Thus, the goal of the current study was to assess a dyadic model of safer-sex behavior, one that simultaneously incorporates data from both partners, in order to better examine safer-sex behavior in intimate relationships.
Sexual Risk-Taking in the Context of Intimate Relationships
Although monogamy is generally considered to be a protective factor against HIV and other STIs (e.g., Conley, Moors, Matsick, & Ziegler, 2013; Misovich, Fisher, & Fisher, 1997; Reese et al., 2010), there are a number of reasons why individuals who perceive their relationship to be monogamous are often still at risk. For one, cheating is common: as many as 1/3 to 1/4 of young adults report having extradyadic sex (Berman & Frazier, 2005; Emmers-Sommer, Warber, & Halford, 2010; Wiederman & Hurd, 1999). Moreover, many people lie to their current partner about their past risky behavior (Cochran & Mays, 1990; Lucchetti, 1999) or fail to discuss it at all (Bowen & Michal-Johnson, 1989; Cline, Freeman, & Johnson, 1990; Conley, Moors, Ziegler, & Karathanasis, 2012), and those strongly motivated to form relationships can be more likely to engage in risky sex (Skakoon-Sparling & Cramer, 2018). All of these factors further reduce a couple’s already low likelihood of engaging in safer-sex behavior (Crowell & Emmers-Sommer, 2000; Ishii-Kuntz, Whitbeck, & Simons, 1990; Misovich et al., 1997). Histories of serial monogamy (e.g., Calsyn, Campbell, Tross, & Hatch-Maillette, 2011; Fisher & Boroditsky, 2000) further compound the risk of STI transmission. Without an accurate assessment of partners’ accumulated STI risk and without consistent practice of safer sex, adults inadvertently put themselves at continued risk of STIs, even in in the context of a presumably monogamous relationship. Thus, it is clear that long-term romantic relationships represent a largely unrecognized risk for HIV/STIs in both industrialized and developing countries (Conley et al., 2012; Emmers-Sommer & Allen, 2005; Misovich et al., 1997). 
The Application of Theories of Individual Action to Dyadic Safer-sex Behavior
A number of individual-level health behavior models have been applied to the study of HIV/STI risk and preventive behavior (e.g., Azjen, 199; Bandura, 1997; Catania, Kegels, & Coates, 1990; J. D. Fisher & W. A. Fisher, 1992; Prochaska & Velicer, 1997; Rosenstock, 1974). Safer-sex behavior in relationships is, by nature, a dyadic (or group) act that is determined by two (or more) partners (see also Skakoon-Sparling & Cramer, 2019 and Teye-Kwadjo, Kagee, & Swart, 2017). This implies that models of this behavior, like the theory of reasoned action (TRA; Ajzen & Fishbein, 1980) and the theory of planned behavior (TPB; Azjen, 1991), could be strengthened by incorporating dyadic elements. 
According to the TRA, the most immediate psychological precursor of a deliberate behavior is the intention to perform the behavior, which, in turn, is a function of attitudes toward the behavior in question and/or subjective norms regarding the behavior (Ajzen & Fishbein, 1980). As such, an individual who holds positive attitudes toward condom use and perceives support for condom use among important others is more likely to form intentions to use condoms in their future sexual interactions, and is also more likely to actually use condoms in those encounters. 
In addition to the roles of attitudes and subjective norms, the TPB adds the construct of perceived behavioral control to the prediction of intentions and behavior (Azjen, 1991). According to the TPB, an individual will only engage in safer-sex behavior, or form an intention to engage in such behavior, if s/he perceives that the behavior is under her/his control and that s/he is capable of performing the behavior. 
A meta-analysis comparing the elements of the TRA and TPB applied to condom use has noted that the elements of each model correlate fairly well with behavioral intentions (r = .39 – 70), though relatively weak relationships have been found between intentions and actual condom-use behavior (Albarracin et al., 2001). The authors suggested that the underwhelming relation between intentions and behavior may occur because individuals, especially heterosexual women, can have less volitional control over condom use than they do over other behaviors. 
Indeed, as a dyadic behavior, condom use is very likely subject to the influence of both partners. To date, previous TRA- and TPB-based efforts to predict condom use have only investigated the relationships between individuals’ intentions to engage in safer sex and the outcome of actually practicing safer sex with a partner. The failure to consider the intentions of both partners likely contributes to the low intention–behavior association seen in the literature. Given this limitation, it is clear that there is a pressing need for theoretical models that account for the unique influence of each partner on couples’ shared safer-sex behavioral outcomes. 
A Dyadic Approach to Safer Sex Decision-Making
Within close-relationship research, it has long been recognized that an individual’s attitudes and behaviors can have a direct, and even causal, influence on the attitudes and behaviors of their partner(s) (Kelley et al., 1983). For example, recent research has demonstrated that women’s sexual dysfunction predicts men’s sexual satisfaction over-and-above men’s own sexual dysfunction, and vice-versa (Pascoal et al., 2018). Similarly, Vowels and Mark (2018) found a predictive link between relationship satisfaction and sexual satisfaction in both members of mixed-sex couples. Matsuda (2017) also demonstrated an association between perceived power and sexual communication among Latines couples in the United States: women’s perceived sexual power was negatively associated with their male partners’ sexual communication. From this perspective, there is little doubt that an individual’s condom-use intentions and behavior would be influenced by their partner(s). However, our understanding of the bidirectional influence of relationship partners in safer sex decision making is exceedingly limited, due to the dearth of work appropriately examining couples. 
The measurement of relationship-related variables has typically involved an individual’s perceptions of his/her partner or relationship (e.g., de Visser & Smith, 2001; Harvey et al., 2006; Pulerwitz et al., 2002) or has considered couples as the unit of analysis (e.g., Kordoutis, Loumakou, & Sarafidou, 2000). These perspectives lack any direct assessment and analysis of the additive or interactive influence of both couple members’ characteristics and relationship perceptions occurring within the dyad. Further, merging data from relationship partners reduces multiple data points to a single score, masking heterogeneity among couple members and making any examination of the unique or interactive effects of relationship partners impossible.  
The actor-partner interdependence model (APIM; Kashy & Kenny, 2000) allows for the analysis of variables that vary both within and between dyads and preserves the unique and interactive effect of each partner in a dyad. The APIM presupposes that an individual’s score on an independent variable may influence not only his/her own score on an outcome measure (the actor effect), but also his/her partner’s score on the outcome variable (the partner effect). Dyadic models using APIM typically outperform uni-partner models when predicting relationship-relevant variables (e.g.: Pascoal et al., 2018). Application of this dyadic model to reasoned action approaches to safer-sex behavior would allow for estimation of the mutual contributions of each partners’ characteristics (e.g., attitudes, norms, and perceived control concerning condom use) on a couple's outcome (e.g., consistency of condom use). 
Previous work has demonstrated that interdependent behavior, like condom use, is better predicted using data derived from couples than from individuals (e.g., Agnew 1999; Ezeh, 1993). Further, reproductive health interventions that target both relationship partners are more effective than identical interventions that target only one partner (e.g., El-Bassel et al., 2003; Kelly & Kalichman, 1995). These findings are encouraging and clearly indicate the utility of a dyadic approach to predict couples’ shared safer-sex behavior and to explore the unique influence of each partner on a couple’s shared behavioral outcomes.
The Current Study
[bookmark: _Toc364340124][bookmark: _Toc172096251][bookmark: _Toc179622565]In view of the fact that safer or riskier sex is a dyadic outcome influenced by characteristics of both couple members, we set out to test models of HIV/STI risk and prevention capable of examining the influence of each partner on dyadic behavioral outcomes. To this end, we specified dyadic versions of the TRA and the TPB models and compared them with individual-level versions of these models and with each other. The traditional TRA and TPB models (like virtually all existing health behavior models) include only actor effects in the prediction of condom use; thus the dyadic models under investigation add to the existing literature by examining  both the actor effects and the partner effects. Our dyadic models imply a dyadic process, whereby one’s attitudes or beliefs regarding condoms can be conveyed to a partner, influencing their intentions to use condoms, and ultimately, the outcome behavior for the dyad: condom use. The inclusion of partner effects was expected to generate a more comprehensive understanding of safer-sex behavior in intimate relationships. Specific hypotheses are outlined below:
H1. We hypothesized that a dyadic model of health behavior and the inclusion of both partners’ intentions to use condoms would improve the prediction of condom use behavior (over an individual-level model). Further, we expected to observe unique partner effects such that an individual’s intentions to use a condom would be uniquely predicted by his/her partner’s attitudes and/or subjective norms regarding condom use.
H2. We hypothesized a gender difference in impact of condom-use intentions on couples’ actual condom use. This is based on previous work showing that male partners’ condom use intentions are a stronger predictor of heterosexual couples’ shared condom-use intentions (e.g., Agnew, 1999; see also W. A. Fisher, J. D. Fisher, & Rye, 1995). Specifically, we predicted that male partners’ condom-use intentions would provide greater prediction of couples’ condom-use behavior.
H3. We hypothesized that men’s attitudes toward condoms would be the strongest predictor of men’s intentions to use a condom during sexual intercourse, whereas women’s attitudes toward condoms and their perceptions of social support for using a condom would more contribute to the prediction of women’s condom-use intentions. This was based on previous research (e.g., Fisher, Fisher, & Rye, 1995) showing similar findings at the individual level.
[bookmark: _Toc364340283]Methods
Participants
We recruited a sample of 124 sexually active heterosexual couples (N= 248 individuals). An a-priori power analysis indicated that a sample size of approximately 120 couples would be sufficient to detect small to moderate associations among the constructs under study. Participants were recruited from a southern Ontario University and were given the option to receive research participation course credit or to enter their name into a draw for $100. To allow for comparisons between consistent, inconsistent, and non-condom using couples, the sample was restricted to couples who had been together for no more than two years, as condom use declines rapidly over time within relationships (Misovich et al., 1997). 
Participants ranged in age from 18 to 35 years (M= 19.51, SD= 2.66) for men and 18 to 27 years (M= 18.88, SD= 1.92) for women. The majority of the participants were Caucasian (77.02%), and the length of relationships ranged from 1 to 30 months (M= 13.20, SD= 7.78). The majority of participants (91.13%) described their relationship as exclusive (dating exclusively, living together, engaged, common law, married). The remaining participants (8.87%) reported being in a casual relationship (sexual partners only, close friends, dating casually). Additional demographic information can be found in Table 1 (see online supplement). 
[bookmark: _Toc364340284]Materials
	Attitudes toward Condom Use. Participants were instructed to respond to a prompt (“Using a condom every time I have sexual intercourse with my relationship partner during the next two months would be:”) with five 7-point semantic differential scales. As per Ajzen (2006), these scales included an overall evaluative (good – bad) measure in addition to two scales that were instrumental in nature (worthless – valuable, harmful – beneficial) and two scales that were experiential in nature (pleasant – unpleasant, enjoyable – un-enjoyable). Responses were mean averaged; higher scores indicate more positive condom use attitudes (α= .82 for men; α= .83 for women). 
	Subjective Norms Regarding Condom Use. Injunctive normative pressure was assessed with two items asking participants if they believed that “the people in my life whose opinions I value think” and their “doctor thinks” that they should (7) or should not (1) use a condom every time they have sex with their relationship partner. Two additional items assessed participants’ motivation to comply with these referents (e.g., “Generally speaking, how much do you want to do what important others think you should do?”). Participants responded on a 7-point semantic differential scale (definitely do not do – definitely do what important others / my doctor thinks I should do). Responses to items with the same referent were multiplied and mean averaged across referents (r= .64 for men; r= .62 for women) to create a single measure of subjective norms regarding condom use that ranged from 1 (non-supportive norms) to 49 (supportive norms). 
Perceived Behavioral Control. In the current study, the Capability subscale asked participants to respond two items (e.g., “For me to use a condom every time I have sexual intercourse with my relationship partner during the next two months would be:”) each with a separate 7-point scale (impossible – possible and definitely true – definitely false). The Controllability subscale consisted of two items that assessed participants’ perceived control over consistent condom use (e.g., “How much control do you believe you have over using a condom every time you have sexual intercourse with your relationship partner during the next two months?”). Participants responded to each item with a separate 7-point semantic differential scale (e.g., no control – complete control or strongly disagree – strongly agree). Responses were mean averaged across all four items: higher scores indicate greater perceived behavioral control (α= .48 for men, α= .38 for women).
Behavioral Intentions for Condom Use. Two items asked participants to rate on a 7-point scale the extent to which “I intend” (very unlikely – very likely), and “I will try” (definitely true – definitely false), to “use a condom every time I have sexual intercourse with my relationship partner during the next two months.” As per Ajzen (2006), multiple indicators of behavioral intentions were used and assessed in order to gain a reliable measure of intentions to engage in a given act. Responses were mean averaged: higher scores indicate stronger intentions to use condoms consistently (r= .58 for men; r= .70 for women).
[bookmark: _Toc364340287]Condom Use with Primary Partner. Participants estimated the percentage of instances in which condoms were used during the preceding two months (condoms used 0% to 100% of the time). Sexual intercourse was defined as vaginal intercourse (a man’s penis in a woman’s vagina) and/or anal intercourse (defined as a man’s penis in a woman’s rectum). Because partners’ reports of condom-use were highly correlated (and because it is a dyad-level variable), scores were averaged for male and female partners and combined dyad-level scores were computed as an outcome variable.
[bookmark: _Toc364340289]Procedures
Participant couples completed the initial survey online. Each participant was instructed to complete the survey independently of their partner and data were later matched using unique identifiers for each dyad. Participants were contacted via e-mail for a follow-up questionnaire two months later, to assess their safer-sex behavior (e.g., condom-use, HIV testing) during the preceding two months. Study procedure and materials were reviewed and approved by the research ethics board at the University [redacted for blind review] before study recruitment began.
Analytic Plan
To reduce positive skew, we performed square-root transformations on the scores for male and female partners’ attitudes, female partners’ subjective norms, and condom-use behavior. Because the square-root transformations dramatically reduced the variance of these variables, male partners’ subjective norms scores were divided by seven to make the variance more closely match the variance of the transformed variables (see Kline, 2005). There were no outliers or evidence of non-normality for the remainder of the variables in the models.
The primary outcome variable of interest was the consistency of condom-use during the two months prior to completing the initial survey. Structural equation modeling (SEM) was used in order to conduct a path analysis, with a maximum likelihood estimator to assess the various models using EQS 6.1 for Windows (Bentler & Wu, 2005). For all dyadic analyses, the APIM was used as an analytic framework and the couple was used as the unit of analysis (i.e., the number of couples, not individuals, was used to calculate the degrees of freedom). The variance-covariance matrix that was used for model-testing is presented in Table 2 (see online supplement). 
	Variables that were initially included in the dyadic model were male and female partners’ condom-use attitudes, subjective norms, and intentions, and couples’ condom-use behavior. Perceived behavioral control was then added to compare the fit and utility of a dyadic theory of reasoned action (TRA) model with those of a dyadic theory of planned behavior (TPB) model of condom-use. 
To examine associations between partners’ variables, scores on all predictor variables were allowed to correlate both within partners (e.g., male partners’ attitudes and male partners’ subjective norms) and between partners (e.g., male partners’ attitudes and female partners’ attitudes). The error variances of men’s and women’s intentions were also allowed to correlate between partners. In some cases, these links are excluded from the figures and tables to preserve clarity and because they are not central to the analyses.  Unfortunately, attrition rates were too high for the follow up survey. This did not allow for analysis of future behavior; thus, safer-sex behavior was assessed using data from the initial cross-sectional survey only.
[bookmark: _Toc364340290][bookmark: _Toc364340291]Results
	Means, standard deviations, and paired t-tests testing for gender differences in condom-use attitudes, subjective norms, perceived behavioral control, and intentions are presented in Table 3 (see online supplement). These analyses are based on raw scores, before the variables were transformed. Gender differences emerged for all of the variables except condom-use intentions. Women reported higher scores than men on condom-use attitudes, subjective norms, and perceived behavioral control.
	Table 4 (see online supplement) presents the correlations among the model variables. Condom-use attitudes, subjective norms, perceived behavioral control, intentions, and behavior were all significantly correlated for both men and women. Partners’ scores on all of the predictor variables were significantly correlated (r’s ranging from .306 to .706). As expected, partners’ reports of condom-use behavior over the preceding two months were very highly correlated (r = .890), so these scores were combined to form one variable (behavior) in the SEM analyses.
[bookmark: _Toc364340294]Theory of Reasoned Action. In order the identify the main actor effects for condom-use attitudes and subjective norms in the prediction of condom-use intentions, we first assessed a dyadic model that contained only actor effects (See Figure 1 and Table 5). This model represents the traditional analytic approach where an individual’s condom-use attitudes and subjective norms significantly predict their condom-use intentions, R2= .409 for men, R2= .413 for women, and condom-use intentions significantly predict condom-use behavior, R2= .475. [INSERT FIGURE 1 HERE]
Goodness-of-fit indices revealed generally poor fit for this “actor effects only” model: χ2(11)= 59.221, p< .001; CFI= .886; RMSEA= .189; RMSEA 90% CI [.142, .235] (Byrne, 1998; Carmines & McIver, 1981; Hu & Bentler, 1999; McDonald & Ho, 2002). The Lagrange Multiplier (LM) test indicated no significant gender differences in the actor effects for attitudes or subjective norms in the prediction of intentions, nor in the prediction of behavior from intentions.  [INSERT TABLE 5 HERE]
We next assessed the dyadic TRA model: including both actor and partner effects for attitudes and subjective norms (see Figure 2 and Table 6). Equality constraints between partners were imposed with respect to the actor and partner paths between attitudes and intentions and subjective norms and intentions. Both male and female partners’ intentions to use condoms predicted couples’ reported consistency of condom-use, R2= .540. There were significant actor effects for male and female partners’ attitudes and subjective norms and significant partner effects for male and female partners’ attitudes and for female partners’ subjective norms. The addition of partner effects to the model resulted in a substantial increase in variance accounted for in condom-use intentions for both men, R2= .548, and women, R2= .523. In addition to accounting for greater variance, the actor-partner model showed better fit: χ2(9)= 19.516, p= .021; CFI= .975; RMSEA= .097; RMSEA 90% CI [ .036, .156] (Byrne, 1998; Carmines & McIver, 1981; Hu & Bentler, 1999; McDonald & Ho, 2002). A chi-square difference test compared the fit of the individual-level model to that of the dyadic model. As expected, adding partner effects resulted in a significant increase in model fit, χ2D(2)= 39.705, p< .001. [INSERT FIGURE 2 HERE]
The Lagrange Multiplier test indicated a significant gender difference in the partner effect for subjective norms, χ2D(1)= 5.021, p= .025. When we analysed the model with the gender equality constraint for the subjective norms partner effect released, the LM test indicated a significant gender difference in the actor effect for attitudes, χ2D(1)= 5.436, p= .020, in the prediction of intentions. Adding these two gender differences to the model resulted in a significant increase in model fit, χ2D(2)= 7.022, p= .030, compared to the model with male and female partners’ path coefficients constrained to be equal. The final TRA model showed acceptable fit: χ2(7)= 12.494, p= .085; CFI= .987; RMSEA= .080; RMSEA 90% CI [ .000, .150. The results of the analysis of the dyadic TRA model that includes  gender differences are presented in Table 6. In this model, male and female partners’ intentions to use condoms predicted couples’ reported consistency of condom-use, R2= .539, and the variance accounted for in condom-use intentions was R2= .544 in men and R2= .555 in women respectively. [INSERT TABLE 6 HERE]
[bookmark: _Toc364340295][bookmark: _Toc364340296]Theory of Planned Behavior. In this model, couples’ condom-use behavior was predicted by partners’ condom-use intentions and perceived behavioral control, and condom-use intentions were predicted by partners’ condom-use attitudes, subjective norms, and perceived behavioral control. Initially, all comparable paths were constrained to equality across partners. Through subsequent LM testing, we relaxed the equality constraints imposed on actors’ attitudes and perceived behavioral control as well as on partners’ subjective norms. The resulting model had reasonable fit χ2(12)= 18.727, p= .095; CFI= .986; RMSEA= .068; RMSEA 90% CI [.000, .123]. Perceived behavioral control, however, did not significantly predict condom-use intentions or behavior (see online supplement). When this model was compared directly to the final TRA model described above, perceived behavioral control did not significantly increase model fit, χ2D(2)= 2.979, p= .225. 
[bookmark: _Toc364340299]Discussion
This study aimed to examine a relationship-relevant model of safer sex behavior using a dyadic analysis approach. Our results support our hypothesis (H1) that the addition of partner effects to a model would increase its ability to predict condom-use intentions and behavior. We observed significant partner effects, above and beyond the actor effects, for a variety of predictor variables throughout the model analyses. We also examined the addition of perceived behavioral control (in the dyadic model of TPB); however, it did not contribute much predictive power over the dyadic TRA. Our results did not seem to support our hypothesis (H2) that men’s intentions for condom-use (vs. women’s) would better predict the couple’s behavioral outcome. Additionally, we did not find support for our hypothesis (H3) that we would observe gender differences in the relative roles of subjective norms for predicting condom-use intentions. The current findings suggest possible fruitful avenues for targeted interventions, including a focus on subjective norms for men. 
Consistent with previous work (e.g., Albarracin et al., 2001), in our TRA model we found that condom-use attitudes and perceived norms effectively predicted condom-use intentions, which, in turn, predicted condom-use behavior. Further, the dyadic TRA model in the current study accounted for significantly more variance in the outcome variables. We also observed a significant increase in model fit when partner effects were included. The inclusion of partner effects in the model reduced the magnitude of the observed actor effects for both attitudes and subjective norms. This clearly points to the benefit of using dyadic models over actor-only models, since some of the variance in condom-use intentions that, in an actor-only model, would be attributed to an individual’s attitudes and subjective norms is in fact likely due to the influence of their relationship partner. Thus, the dyadic perspective significantly increases the model’s explanatory power. This dyadic model also allows us to identify and measure unique partner effects, which is essential for understanding the interdependent nature of sexual decision-making and the dynamics of couples’ safer-sex behavior. 
We hypothesized that there would be significant partner effects for condom-use attitudes and subjective norms in the prediction of condom-use intentions, over and above any observed actor effects. This was supported by our data: men’s and women’s condom-use intentions were predicted by their partners’ condom-use attitudes. Consistent with previous research (e.g., Albarracin et al., 2001; Beadnell et al., 2008), condom-use attitudes significantly predicted condom-use intentions for both men and women. However, even after accounting for the variance in intentions attributable to an actor’s own attitudes, condom-use intentions were still significantly predicted by partners’ attitudes. Both women and men seem to be considering their partners’ condom-use attitudes when forming their own behavioral intentions (consistent with Skakoon-Sparling & Cramer, 2019). 
Contrary to our expectations, we observed significant actor effects for subjective norms related to condom use in the prediction of condom-use intentions for both women and men (see H3). However, the relation between subjective norms and intentions was not nearly as strong as the relation between attitudes and intentions. Not surprisingly, the standardized coefficient for the actor effect for attitudes was approximately double that of the actor effect for subjective norms, suggesting that individuals’ condom-use intentions are based considerably more on their own attitudes than on their perceptions of support from important others. Interestingly, the partner effect of subjective norms was only significant for women. Women’s subjective norms significantly predicted their male partners’ intentions to use condoms, but men’s subjective norms did not significantly predict their female partners’ condom-use intentions. In fact, men’s intentions to use condoms during sexual intercourse were predicted as strongly by their partners’ subjective norms as by their own subjective norms, as well as by their partners’ attitudes toward condom use (which itself, is also an important normative influence). 
	The fact that subjective norms (including partner attitude) played such an important role for male partners suggests a tailored approach for safer sex intervention that is specifically relevant to men. By increasing men’s awareness of pro-condom subjective norms, as well as their partners’ desires for safe sex, this may increase men’s motivation to comply with their partners’ preferences. 
	The current study supports the notion that condom-use intentions are an important predictor of actual behavior: among women and men, both partners’ intentions to use condoms predicted couples’ reported condom-use consistency. However, male partners’ intentions did not appear to be stronger predictors (compared to female partners’ intentions) of couples’ condom-use behavior in the dyadic model. This may be due to the typical gender equality found in populations like the sample used in the current study. Our sample primarily consisted of upper- and middle-class, young adult university students, a population which typically endorses egalitarian standards between women and men (e.g., Kettrey, 2016). Gender differences in influence over sexual behavior are more likely to be found where there is a greater imbalance in sexual relationship power, like among Latines couples (e.g., Harvey, 2006; Matsuda, 2017; Pulerwitz et al., 2002; Tschann et al., 2002).[footnoteRef:1] Replication of the current work is needed with groups who experience greater disparities in relationship or sexual power in order to further examine the contexts where one partner’s intentions to use condoms may override another’s.	 [1:  NB: Matsuda (2017) does discuss the shifting and complex nature of such gender-based power imbalances among young Latines women and men.] 

Limitations
Our conclusions are limited by the cross-sectional nature of our data. A high rate of attrition (less than 20% of couples completed the follow-up survey) made prospective assessment of condom use impossible, so only retrospectively-assessed condom-use was analysed. Without longitudinal measurement, we were not able to empirically assess the causal relations implied by the dyadic TRA model. While firm causal conclusions cannot be drawn based on concurrent data, the TRA and TPB have been extensively examined and repeatedly validated empirically—including analyses based on concurrent and longitudinal measurement (for a review, see Albarracin et al.’s 2001 meta-analysis)—adding support and theoretical grounds for the causal assumptions in the current study. Still, longitudinal work is needed before firm conclusions can be drawn regarding the predictive power of the dyadic model. The current study was also limited by the nature of the sample, which consisted of predominantly Caucasian, upper- and middle-class university students, thus limiting the generalizability of our findings. 
The operationalization of perceived behavioral control used in the current study was also suboptimal. The low reliability of the four items in this scale may have limited the magnitude of the correlations between this variable and both condom-use intentions and behavior. Consequently, the null findings for the dyadic TPB model should be interpreted with some caution. Still, the bivariate correlations between perceived behavioral control and both condom-use intentions and behavior in the current study were similar in magnitude to those reported by others (see Albarracin et al., 2001). Despite low internal consistency, our measure of perceived behavioral control appeared to have reasonable criterion validity. 
Despite these limitations, the current findings provide unique insight into how relationship partners’ safer sex intentions are influenced by their own and each other’s attitudes and perceptions. This study provides a framework for investigating the additive and interactive influences of relationship partners’ characteristics that may play a role in safer-sex negotiation and behavior. 
Conclusion and Implications
This study is the first, to our knowledge, to apply a dyadic perspective to the application TRA and TPB to condom use. The results demonstrate that safer sex decision-making in relationships is complex and better understood from a dyadic perspective. Indeed, some of the observed partner effects (e.g., attitudes) were greater in magnitude than some actor effects (e.g., subjective norms), demonstrating that relationship partners play an important role in safer sex intentions and behavior. The current findings have important implications for the design and implementation of interventions and, importantly, suggest that interventions based on individual-focused models may not be as effective, given the dyadic nature of condom negotiation. The current work supports the notion that effective safer sex intervention must take into account the relationship between both partners in a dyad, as the characteristics of that relationship are likely to moderate the effectiveness of intervention strategies.


[bookmark: _Toc182321515][bookmark: _Toc364340303]References
Agnew, C. R. (1999). Power over interdependent behavior within the dyad: Who decides what a couple does? In L. J. Severy (Ed.) Advances in Population: Psychosocial Perspectives, Vol. 3. (pp. 163-188). London: Jessica Kingsley Publishers.
Ajzen, I. (2006). Constructing a TPB questionnaire: Conceptual and methodological considerations. Retrieved May 2, 2008 from http://www-unix.oit.umass.edu/~aizen/pdf/
tpb.measurement.pdf
Ajzen, I., & Fishbein, M. (1980). Understanding attitudes and predicting social behavior. Englewood Cliffs, NJ: Prentice-Hall.
Albarracin, D., Johnson, B. T., Fishbein, M., & Muellerleile, P. A. (2001). Theories of reasoned action and planned behavior as models of condom use: A meta-analysis. Psychological Bulletin, 127, 142-161.
Albarracín, D., Gillette, J. C., Earl, A. N., Glasman, L. R., Durantini, M. R., & Ho, M. (2005). A test of major assumptions about behavior change: A comprehensive look at the effects of passive and active HIV-prevention interventions since the beginning of the epidemic. Psychological Bulletin, 131, 856-897.
Bandura, A. (1997). Self-efficacy: The exercise of control. New York: Freeman.
Beadnell, B., Baker, S. A., Gillmore, M. R., Morrison, D. M., Huang, B., & Stielstra, S. (2008). The theory of reasoned action and the role of external factors on heterosexual men's monogamy and condom use. Journal of Applied Social Psychology, 38, 97-134.
Bennett, P., & Bozionelos, G. (2000). The theory of planned behavior as predictor of condom use: A narrative review. Psychology, Health & Medicine, 5, 307-326.
Bentler, P. M., & Wu, E. J. C. (2005). EQS 6.1 for Windows. Multivariate Software Inc.
Berman, M. I., & Frazier, P. A. (2005). Relationship power and betrayal experience as predictors of reactions to infidelity. Personality and Social Psychology Bulletin, 31, 1617-1627.
Bowen, S. P, & Michal-Johnson, P. (1989). The crisis of communicating in relationships: Confronting the threat of AIDS. AIDS and Public Policy Journal, 4, 10-19.
Byrne, B. M. (1998). Structural equation modeling with LISREL, PRELIS, and SIMPLIS: Basic concepts, applications, and programming. Mahwah, NJ: Lawrence Erlbaum Associates, Inc.
Calsyn, D. A., Campbell, A. N., Tross, S., & Hatch-Maillette, M. A. (2011). Is monogamy or committed relationship status a marker for low sexual risk among men in substance abuse treatment? Clinical and methodological considerations. American Journal of Drug and Alcohol Abuse, 37, 294-300
Carmines, E. G., & McIver, J. P. (1981). Analyzing models with unobserved variables: Analysis of covariance structures. In G. W. Bohrnstedt & E. F. Borgatta (Eds.), Social measurement: Current issues (pp. 65–115). Newbury Park, CA: Sage.
Catania, J. A., Kegels, S. M., & Coates, T. J. (1990). Towards an understanding of risk behavior: An AIDS risk reduction model (ARRM). Health Education Quarterly, 17, 53-72.
Cline, R. J. W., Freeman, K. E., & Johnson, S. J. (1990). Talk among sexual partners about AIDS: Factors differentiating those who talk from those who do not. Communication Research, 17, 792-808.
Cochran, S. D., & Mays, V. M. (1990). Sex, lies and HIV. New England Journal of Medicine, 322, 774.
Conley, T. D., Moors, A. C., Ziegler, A., & Karathanasis, C. (2012). Unfaithful individuals are less likely to practice safer sex than openly non-monogamous individuals. Journal of Sexual Medicine, 9, 1559-1565.
Conley, T. D., Moors, A. C., Matsick, J. L., & Ziegler, A. (2013). The fewer the merrier?: Assessing stigma surrounding consensually non‐monogamous romantic relationships. Analyses of Social Issues and Public Policy, 13(1), 1-30.
Crowell, T. L., & Emmers-Sommer, T. M. (2000). Examining condom use, self-efficacy, and coping in sexual situations. Communication Research Reports, 17, 191-202.
[bookmark: top]El-Bassel, N., Witte, S. S., Gilbert, L., Elwin, W., Chang, M., Hill, J., & et al. (2003). The efficacy of a relationship-based HIV/STD prevention program for heterosexual couples. American Journal of Public Health, 93, 963–969.
Emmers-Sommer, T. M., & Allen, M. (2005). Safer sex in personal relationships: The role of sexual scripts in HIV infection and prevention. Mahwah, NJ: Lawrence Erlbaum Associates.
Emmers-Sommer, T. M., Warber, K., & Halford, J. (2010). Reasons for (non) engagement in infidelity. Marriage & Family Review, 46, 420-444.
Fisher, J.D., & Fisher, W.A. (1992). Changing AIDS-risk behavior. Psychological Bulletin, 111, 455-474.
Fisher, J. D., & Fisher, W. A. (2000). Theoretical approaches to individual-level change in HIV-risk behavior. In J. Peterson & R. J. DiClemente (Eds.), HIV prevention handbook (pp. 3-55). New York: Kluwer Academic/Plenum Press.
Fisher, J. D., Fisher, W. A., Williams, S. S., & Malloy, T. E. (1994). Empirical tests of an information-motivation-behavioral skills model of AIDS preventive behavior. Health Psychology, 94, 238-250.
Fisher, W. A., & Boroditsky, R. (2000). Sexual activity, contraceptive choice, and sexual and reproductive health indicators among single Canadian women aged 15-29: Additional findings from the Canadian contraception study. The Canadian Journal of Human Sexuality, 9, 79-93.
Fisher, W. A., & Fisher, J..D. (1993). A general social psychological model for changing AIDS risk behavior. In J. Pryor & G. Reeder (Eds.), The Social Psychology of HIV Infection (pp. 127-153). Hillsdale, NJ: Erlbaum.
Fisher, W. A., Fisher, J. D., & Rye, B. J. (1995). Understanding and promoting AIDS preventive behavior: Insights from the theory of reasoned action. Health Psychology, 14, 225-264.
Harman, J. J., & Amico, K. R. (2009). The relationship-oriented information-motivation-behavioral skills model: A multilevel structural equation model among dyads. AIDS and Behavior, 13, 173-184.
Harvey, S. M. (2006). Factors associated with effective contraceptive use among a sample of Latina women. Women and Health, 43, 1–16.
Harvey, S. M., Beckman, L. J., Gerend, M. A., Bird, S. T., Posner, S., Huszti, H. C. & Galavotti, C. (2006). A conceptual model of women's condom use intentions: Integrating intrapersonal and relationship factors. AIDS Care, 18, 698-709.
Hu, L. T. and Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria versus new alternatives. Structural Equation Modeling, 6, 1-55.
Ishii-Kuntz, M., Whitbeck, I. B., & Simons, R. I. (1990). AIDS and perceived change in sexual practice: An analysis of a college student sample from California and Iowa. Journal of Applied Social Psychology, 20, 1301-1321.
Kashy, D. A., & Kenny, D. A. (2000). The analysis of data from dyads and groups. In H. T. Reis & C. M. Judd (Eds.), Handbook of research methods in social and personality psychology (pp. 451-477). New York: Cambridge University Press.
Kelley, H. H., Berscheid, E., Christensen, A., Harvey, J. H., Huston, T. L., Levinger, G., McClintock, E., Peplau, L. A., & Peterson, D. R. (1983). Close Relationships in Analyzing Close Relationships. New York, NY: W. H. Freeman and Company.
Kettrey, H. H. (2016). What’s gender got to do with it? Sexual double standards and power in heterosexual college hookups. The Journal of Sex Research, 53(7), 754-765.
Kline, R. B. (2005). Principles and Practice of Structural Equation Modeling, 2nd Edition. New York: Guilford Press.
Lucchetti, A. E. (1999). Deception in disclosing one's sexual history: Safe-sex avoidance or ignorance? Communication Quarterly, 47, 300-314.
Matsuda, Y. (2017). Actor–Partner Interdependence Model Analysis of Sexual Communication and Relationship/Family Planning Factors Among Immigrant Latino Couples in the United States. Health communication, 32(5), 612-620.
Misovich, S. J., Fisher, J. D., & Fisher, W. A. (1997). Close relationships and elevated HIV risk behavior: Evidence and possible underlying psychological processes. Review of General Psychology, 1(1), 72–107. doi:10.1037//1089-2680.1.1.72
McDonald, R. P., & Ho, M. R. (2002). Principles and practice in reporting structural equation analyses. Psychological Methods, 7, 64-82.
Noar, S. M., Benac, C. N., & Harris, M. S. (2007). Does tailoring matter? Meta-analytic review of tailored print health behavior change interventions. Psychological Bulletin, 133, 673-693.
Pascoal, P. M., Byers, E. S., Alvarez, M. J., Santos-Iglesias, P., Nobre, P. J., Pereira, C. R., & Laan, E. (2018). A dyadic approach to understanding the link between sexual functioning and sexual satisfaction in heterosexual couples. The Journal of Sex Research, 55(9), 1155-1166.
Prochaska, J. O., & Velicer, W. F. (1997). The Transtheoretical Model of Health Behavior Change. American Journal of Health Promotion, 12, 38-48.
Pulerwitz, J., Amaro, H., De Jong, W., Gortmaker, S. L., & Rudd, R. (2002). Relationship power, condom use and HIV risk among women in the USA. AIDS Care, 14, 789-800.
Reece, M., Herbenick, D., Schick, V., Sanders, S. A., Dodge, B., & Fortenberry, J. D. (2010). Condom use rates in a national probability sample of males and females ages 14 to 94 in the United States. The Journal of Sexual Medicine, 7, 266-276.
Rosenstock, I. M. (1974). The health belief model and personal health behavior. Health Education Monographs 2, 328-335.
Ross, M. W., & Kelly, J. A. (1999). Interventions to reduce HIV transmission in homosexual men. In J. L. Peterson & R. J. DiClemente (Eds.), Handbook of HIV prevention (pp. 201-216). New York: Plenum Press.
Semaan, S., Jarlais, D. C. D., & Malow, R. (2006). Behavior change and health-related interventions for heterosexual risk reduction among drug users. Substance Use & Misuse. Special Issue: Sexually transmitted diseases (STD), human immunodeficiency virus (HIV), and acquired immune deficiency syndrome (AIDS), 41, 1349-1378.
Sheeran, P., Abraham, C., & Orbell, S. (1999). Psychosocial correlates of heterosexual condom use: A meta-analysis. Psychological Bulletin, 125, 90-132.
Skakoon-Sparling, S., & Cramer, K. M. (2019). Are We Blinded by Desire? Relationship Motivation and Sexual Risk Taking Intentions During Condom Negotiation. The Journal of Sex Research, 1-4
Teye‐Kwadjo, E., Kagee, A., & Swart, H. (2017). Predicting the Intention to Use Condoms and Actual Condom Use Behaviour: A Three‐Wave Longitudinal Study in Ghana. Applied Psychology: Health and Well‐Being, 9(1), 81-105.
Tschann, J. M., Adler, N. E., Millstein, S. G., Gurvey, J. E., & Ellen, J. M. (2002). Relative power between sexual partners and condom use among adolescents. Journal of Adolescent Health, 31, 17-25.
Vowels, L. M., & Mark, K. P. (2018). Relationship and sexual satisfaction: a longitudinal actor–partner interdependence model approach. Sexual and Relationship Therapy, 1-14.
Wiederman, M. W., & Hurd, C. (1999). Extradyadic involvement during dating. Journal of Social and Personal Relationships, 16, 265-274.
Williams, M., Bowen, A., Elwood, W., McCoy, H. V., Freeman, R., Weatherby, N., & Pierce, T. (2000). Determinants of condom use among African Americans who smoke crack cocaine. Culture, Health, and Sexuality, 2, 15-32.

