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ABSTRACT 

	Aims: To investigate whether perceived mate availability influences intrasexual competitiveness and hypothetical alcohol consumption, and to examine the moderating role of gender and relationship status.
Study Design: Between-subjects, single-blind experimental design.
Place and Duration of Study: School of Psychology, University of Portsmouth, between March and June 2024, study was conducted online. 
Methodology: A total of 129 participants initially took part. After applying exclusion criteria for non-drinkers, missing data, and poor-quality responses, 92 participants (52 females, 40 males; aged 18–54, M = 26.34, SD = 7.12) remained for analysis. Participants were randomly assigned to read priming articles simulating either mate abundance or mate scarcity. Participants completed the Intrasexual Competition Scale (ICS) and an Alcohol Purchase Task (APT). Four demand-related variables were analyzed: estimated consumption when drinks are free (Q₀), sensitivity to price increases (α), initial consumption level (intensity), and maximum spending (Omax). ANOVAs and MANOVAs were conducted to test the effects of priming condition, gender, and relationship status on these outcomes.
Results: No significant main effect of condition was found on intrasexual competitiveness. However, significant interaction effects emerged, particularly for females in romantic relationships, suggesting that relationship status moderates sensitivity to mate availability cues. For alcohol consumption, mate scarcity increased hypothetical demand (Q₀) and reduced price sensitivity (α), particularly among males in relationships. No significant effects were found for observed intensity or Omax overall, but significant interactions with gender and relationship status were present.
Conclusion: Mate availability cues influence hypothetical alcohol consumption, particularly among partnered males, supporting evolutionary models of risk-taking and mate signalling. The null effect on ICS underscores the need for improved manipulation checks and more sensitive measures of competitiveness. Given the potential health implications of increased alcohol consumption, interventions and public health campaigns should consider how mating-related cues in the social environment might indirectly promote risky drinking behaviour. Future studies should incorporate cultural and socioeconomic variables to enhance generalisability.
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1. INTRODUCTION 

Alcohol remains one of the most widely consumed psychoactive substances globally, second only to caffeine. In Europe, per capita alcohol consumption is among the highest in the world, contributing significantly to premature mortality and a wide range of health problems, including liver disease, cardiovascular issues, and psychiatric disorders such as depression and suicide (WHO, 2022; Shield et al., 2023; Rehm & Room, 2021). Beyond health consequences, alcohol misuse is also associated with social harms, including interpersonal violence, family disruption, and reduced economic productivity (Manthey et al., 2022).

Understanding the psychological mechanisms that underlie alcohol use remains a critical research priority. Traditional frameworks such as the motivational model of alcohol use (Cox & Klinger, 1988, 1990) propose that drinking is driven by interactions between valence (positive or negative reinforcement) and source (internal or external motivations). Cooper (1994) expanded this framework to identify four primary drinking motives: enhancement (to increase positive emotions), social (to facilitate social interaction), coping (to reduce negative affect), and conformity (to avoid social rejection). Similarly, expectancy theory posits that alcohol-related behaviour is shaped by beliefs about anticipated outcomes, both positive and negative (Jones et al., 2001). While these models have generated valuable insights, they rely heavily on conscious self-report and have yielded inconsistent findings across studies (Lee et al., 2020). Moreover, many studies are based on student populations and fail to account for unconscious or biologically-driven influences on behaviour, limiting their ecological validity.

These limitations have led researchers to explore alternative perspectives, including evolutionary psychology. This framework suggests that behaviours, particularly those with fitness trade-offs, may be shaped by reproductive goals rather than conscious deliberation. Sexual selection theory (Darwin, 1871; Trivers, 1972) explains how traits that may reduce survival can evolve if they enhance reproductive success. Due to lower obligatory parental investment, males in many species, including humans, tend to adopt riskier strategies to maximise mating opportunities (Emlen & Oring, 1977). Human males, for example, are more likely to engage in short-term mating and value physical attractiveness, while females tend to prioritise partner stability and resource acquisition (Buss & Schmitt, 2019). These sex differences influence intrasexual competition, with men more likely to engage in dominance- or status-oriented behaviours, while women may enhance physical appearance or compete indirectly for mates (Fisher & Cox, 2016).

Importantly, competitive behaviours may include risk-taking acts that signal fitness to potential mates. Just as the peacock’s tail serves as a costly signal of genetic quality, modern human behaviours, such as conspicuous consumption, aggression, or substance use, may function as socially strategic displays. While early theories viewed female competitiveness as a by-product of male aggression (Wallace, 1891), contemporary research recognises that both sexes engage in intrasexual competition when access to mates or mate-relevant resources is restricted (Rosvall, 2011; Arnocky et al., 2014). For example, women may enhance attractiveness or derogate rivals, while men may take physical or financial risks to gain status.

Emerging research suggests that alcohol consumption may also serve mating-related functions, especially among men. Studies have shown that drinking games are used as competitive displays in mating contexts (Hone & McCullough, 2015), and that men may increase their alcohol use when exposed to attractive peers or perceived mate competition (Vincke, 2016). Intrasexual competitiveness has also been linked to hazardous alcohol use and other high-risk behaviours (Harris et al., 2019; Galli et al., 2022), although causality is difficult to establish. Most of these studies rely on young, student samples and self-report measures, raising questions about generalisability and underlying mechanisms.

The present study aims to build on this emerging literature by testing whether perceived mate availability influences intrasexual competitiveness and hypothetical alcohol consumption in a more demographically diverse sample. It also examines the moderating roles of gender and relationship status, two variables known to influence both mating motives and substance use (Pedersen et al., 2009; Gervais et al., 2020). Alcohol demand was measured using the Alcohol Purchase Task (Murphy & MacKillop, 2006), which yields behavioural economic indicators such as consumption intensity and price sensitivity.

The following hypotheses were tested: (1) Mate scarcity would increase intrasexual competitiveness; (2) higher intrasexual competitiveness would be associated with increased alcohol consumption and reduced price sensitivity; (3) gender and relationship status would moderate these effects.

2. material and methods 

2.1 Participants 

A total of 129 participants completed the study. After applying exclusion criteria (see Section 2.4.1), the final sample included 92 participants (52 females), aged 18 to 54 years (M = 26.34, SD = 7.12). Participants were recruited online via Facebook, targeting individuals from the United Kingdom and Lithuania. Eligibility criteria included being 18 years or older and reporting any alcohol consumption. Participation was voluntary. 
Table 1. Demographic characteristics by condition.

	Variable
	Mate Abundance (N=41)
	Mate Scarcity (N=51)

	Mean Age (SD)
	25.90 (5.44)
	26.69 (8.26)

	Gender (M/F)
	20 / 21
	20 / 31

	White Ethnicity (%)
	80%
	80%

	Single (%)
	37%
	39%

	Drinking Frequency (%)
	
	

	Monthly or less
	24%
	27%

	2–4 times/month
	44%
	43%

	2–3 times/week
	27%
	26%

	4+ times/week
	5%
	4%



Notes. *Drinking frequencies: 1. Monthly or less, 2. 2-4 times per month, 3. 2-3 times per week, 4. 4 or more times per week.

2.2 Design

This was a single-blind, between-subjects experimental study conducted online using the Gorilla platform. Participants were randomly assigned to one of two conditions: mate abundance or mate scarcity. The independent variables were condition, gender, and relationship status. The dependent variables included intrasexual competitiveness and alcohol consumption, operationalised through four indices. 

2.3 Ethical approval

Ethical approval was granted by the University of Portsmouth Department of Psychology Ethics Committee. Consent form was signed before partaking in this study.

2.4 Materials and Procedure

2.4.1 Demographics Questionnaire
Participants first completed a demographics questionnaire assessing age, gender, ethnicity, relationship status, and drinking frequency.

2.4.2 Priming Task
Participants were randomly allocated (1:1 ratio) to the mate abundance or mate scarcity condition. Each group read a brief fictitious article, adapted from Spielmann et al. (2009), designed to manipulate perceived mate availability. Articles in the abundance condition described favourable romantic prospects and high partner availability, while the scarcity condition emphasised limited opportunities and difficulty finding new partners. These manipulations have previously been validated and shown to affect intrasexual competition (Arnocky et al., 2014).

2.4.3 Intrasexual Competition Scale (ICS)
Participants then completed the 12-item ICS (Buunk & Fisher, 2009), which measures competitiveness toward same-sex individuals. Items were rated on a 7-point Likert scale (1 = not at all applicable to 7 = completely applicable). Example items include: "I can't stand it when I meet someone of the same sex who is more attractive than I am." A mean score was computed by averaging all item responses. Higher scores indicate stronger intrasexual competitiveness. The ICS has demonstrated good reliability in previous studies (e.g., α = 0.83; Harris et al., 2019).

2.4.4 Alcohol Purchase Task (APT)

Following the ICS, participants completed the APT (Murphy & MacKillop, 2006). This behavioural economic task measures hypothetical alcohol demand across increasing price points (£0 to £9 per drink). Participants imagined being at a bar with friends from 9 PM to 2 AM, where standard alcoholic drinks were available. They were asked how many drinks they would consume at each price point (e.g., "How many drinks would you purchase if each cost £1?").

The task generated four dependent variables: Derived Q₀: estimated consumption at zero price; Derived α: price sensitivity (elasticity); Observed Intensity: actual consumption at £0; Observed Omax: maximum monetary expenditure across prices.

The APT has demonstrated validity in both hypothetical and real settings (Amlung et al., 2012).

2.5 Data Analysis

2.5.1 Data Cleaning

A total of 129 participants initially completed the study. Of these, 37 participants were excluded based on predefined eligibility and data quality criteria, leaving a final sample of 92 participants. Three participants were excluded because they either did not report their gender or selected a non-binary option. Given that the study required binary gender categorisation for condition-specific analyses and defaulted to female-targeted measures, these participants could not be reliably classified and were therefore removed from analysis.

Seventeen participants indicated that they never consumed alcohol. Because the Alcohol Purchase Task (APT) relies on respondents' prior experience with alcohol to produce meaningful hypothetical consumption estimates, including abstainers would have undermined the validity of the behavioural economic indices and overall model assumptions.

In addition, eleven participants were excluded due to poor-quality APT data, based on the criteria outlined by Stein et al. (2015). Specifically, three participants failed to provide responses to one or more APT items, thereby preventing curve modelling. Six participants violated the “Bounce” criterion, which occurs when consumption unexpectedly increases across successive price points, reflecting inconsistency in price sensitivity. Two participants violated the “Reversals from Zero” criterion, indicating renewed consumption at higher prices after previously reporting zero demand, which compromises the logical structure of the demand curve. These types of violations are considered indicators of non-systematic responding and are widely excluded in behavioural economic research to ensure data integrity.

An additional five participants were removed as extreme outliers due to exceptionally high consumption values that substantially deviated from the group mean. These values distorted the distribution of key outcome variables and failed normality tests necessary for conducting parametric analyses.

After all exclusions, the final analytic sample consisted of 92 participants, with 41 in the mate abundance condition and 51 in the mate scarcity condition.

2.5.2 ICS Analysis

Mean ICS scores were analysed using a three-way between-subjects ANOVA with condition, gender, and relationship status as factors. Levene’s test indicated no violations of variance homogeneity.

2.5.3 Alcohol Purchase Task Analysis

Demand curves were modelled using Hursh and Silberberg’s (2008) exponential equation:
ln(Q) = ln(Q₀) + k(e^(–α × Q₀ × C) – 1), where: Q = consumption at price C, Q₀ = baseline consumption (at or near zero price), α = price elasticity, k = constant (set to 2.3, reflecting a log consumption range of 10). Zero values were replaced with 0.01 to enable log transformation. Curve fitting and model comparisons were conducted using GraphPad Prism 9.2.0.

Additionally, observed intensity and Omax values were directly analysed. Observed intensity corresponded to the number of drinks at £0. Omax was calculated by multiplying each consumption response by the corresponding price and extracting the highest value. As these variables were positively correlated (r = 0.52, p = .001), a multivariate analysis of variance (MANOVA) was used to assess effects of condition, gender, and relationship status. Assumptions of multivariate normality and equality of variance were met (Box’s M and Levene’s tests non-significant).

All statistical analyses were conducted using IBM SPSS Statistics Version 26.0 and GraphPad Prism Version 9.2.0.

3. results

3.1 Intrasexual Competition Scale

A three-way ANOVA was conducted with ICS scores as the dependent variable and condition, gender, and relationship status as between-subjects factors. There was no significant main effect of condition on ICS score, F(1, 79) = 0.34, p = .56, ηp² = .001, 95% CI [–0.22, 0.12], indicating that mate availability manipulation did not affect intrasexual competitiveness overall.
A significant main effect of gender was observed, F(1, 79) = 4.68, p = .03, ηp² = .06, 95% CI [0.01, 0.34], with males scoring higher on ICS than females. Relationship status showed no significant main effect, F(1, 79) = 1.42, p = .29, ηp² = .04.
However, there was a significant interaction between condition and relationship status, F(1, 79) = 4.90, p = .03, ηp² = .06, 95% CI [0.02, 0.38]. Pairwise comparisons revealed that, within the mate scarcity condition, participants in romantic relationships had higher ICS scores than single participants. Although the three-way interaction of condition × gender × relationship status was not significant (F(1, 79) = 0.42, p = .52, ηp² = .001), further comparisons showed that among females, relationship status influenced competitiveness under mate scarcity: partnered females scored higher than single females.
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Note. Higher scores indicate stronger willingness to compete with same sex individuals. 
Figure 1. Mean ICS scores (+/- 1 SD) of males and females based on relationship status for both conditions.
3.2 Alcohol Purchase Task

Exponential demand curves were fitted for each condition. The model fit was strong: R² = .98 for mate abundance and R² = .99 for mate scarcity. Mean derived Q₀ (i.e. estimated consumption at price zero) was 4.7 (SD = 0.79) in mate abundance and 5.2 (SD = 1.07) in mate scarcity. Derived α (price sensitivity) was 0.0063 (SD = 0.0043) in abundance and 0.0053 (SD = 0.0041) in scarcity.

Q₀ was significantly higher in mate scarcity, F(1, 21) = 7.60, p = .01, ηp² = .27, 95% CI [0.12, 0.85], indicating greater baseline demand. α was significantly lower under scarcity, F(1, 21) = 21.00, p = .001, ηp² = .50, 95% CI [–0.0015, –0.0006], indicating reduced price sensitivity. These results support the hypothesis that mate scarcity increases alcohol demand.
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Figure 2. Demand curve (log consumption; price).  Mean alcohol demand curve for both conditions.

To analyse observed values (consumption intensity and maximum expenditure), a MANOVA was performed with condition, gender, and relationship status as factors. There were no significant main effects of condition, F(2, 78) = 0.19, p = .82, Wilks’ λ = .99, ηp² = .005, or gender, F(2, 78) = 1.73, p = .18, Wilks’ λ = .96, ηp² = .04. Relationship status had a marginally significant effect, F(2, 78) = 2.43, p = .05, Wilks’ λ = .87, ηp² = .06, suggesting higher consumption among single participants.
A significant interaction was found between condition and relationship status, F(2, 78) = 4.19, p = .02, Wilks’ λ = .90, ηp² = .10. (Note: Wilks’ lambda is a multivariate test statistic indicating the proportion of unexplained variance.) Pairwise comparisons indicated that participants in relationships under mate scarcity reported higher observed intensity and maximum expenditure than their abundance counterparts.
The interaction between condition and gender was not significant, F(2, 78) = 1.27, p = .29, Wilks’ λ = .97, ηp² = .03. However, the three-way interaction (condition × gender × relationship status) was significant, F(2, 78) = 4.42, p = .02, Wilks’ λ = .90, ηp² = .10. Specifically, partnered males in mate scarcity showed higher observed Q₀ and Omax than partnered males in abundance. Additionally, single males in the mate abundance condition showed higher maximum expenditure than those in scarcity.
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Figure 3. Mean consumption intensity values (+/- 1 SD) for both conditions separated by relationship status and filtered by gender.
[image: Chart, bar chart

Description automatically generated]
Figure 4. Mean maximum expenditure values (+/- 1 SD) for both conditions separated by relationship status and filtered by gender.
3.3 Awareness of Study Purpose

When asked to guess the purpose of the study, 15 participants (16%) provided responses that correctly or partially referenced intrasexual competition. The remaining 77 participants (84%) gave incorrect or unrelated responses. These results suggest that the priming manipulation was subtle enough to avoid demand characteristics for the majority of participants.

3.4 Summary of Results

In summary, perceived mate availability did not significantly affect ICS scores overall. However, gender and relationship status moderated competitiveness, especially among females. Mate scarcity significantly increased hypothetical alcohol demand (Q₀) and reduced price sensitivity (α), particularly in partnered males. No main effects emerged in observed consumption metrics, but significant interactions indicated that relationship context and gender shape alcohol-related responses to mate availability cues.

Table 2. Summary of ANOVA and MANOVA Results
	Dependent Variable
	Effect
	F
	p
	ηp²
	95% CI

	ICS Score
	Condition (main)
	0.34
	.56
	.001
	[–0.22, 0.12]

	
	Gender (main)
	4.68
	.03
	.06
	[0.01, 0.34]

	
	Condition × Relationship
	4.90
	.03
	.06
	[0.02, 0.38]

	Q₀ (hypothetical demand)
	Condition (main)
	7.60
	.01
	.27
	[0.12, 0.85]

	α (price sensitivity)
	Condition (main)
	21.00
	.001
	.50
	[–0.0015, –0.0006]

	Observed Q₀ / Omax (MANOVA)
	Condition × Relationship
	4.19
	.02
	.10
	–

	
	Condition × Gender × Relationship
	4.42
	.02
	.10
	–



4. Discussion

This study investigated whether perceived mate availability influences intrasexual competitiveness and hypothetical alcohol consumption, and whether these effects are moderated by gender and relationship status. The findings offer partial support for the proposed hypotheses. While the predicted increase in intrasexual competitiveness under mate scarcity was not observed at the main effect level, significant interaction effects emerged, particularly in relation to participants' relationship status. In contrast, mate scarcity did influence hypothetical alcohol consumption patterns, as predicted.
The absence of a main effect of mate availability on intrasexual competitiveness is inconsistent with prior research by Arnocky et al. (2014), who found that perceived mate scarcity increased competitiveness across both men and women. One possible explanation lies in methodological differences. For example, the present study used an online format and included a more demographically diverse sample, whereas earlier work often relied on young, homogenous student populations in laboratory settings. Additionally, the Intrasexual Competition Scale (Buunk & Fisher, 2009), while reliable in trait-level measurement, may lack sensitivity to detect situational fluctuations in competitiveness. As recent research suggests, context-sensitive measures and immediate post-manipulation checks may yield more accurate state-level assessments (Vincke & Vyncke, 2022).
Despite the lack of a direct effect on competitiveness, interaction analyses revealed that partnered females reported higher intrasexual competitiveness under mate scarcity, aligning with evolutionary theories that propose relationship status modulates mate-guarding tendencies (Arnocky et al., 2018). Women in relationships may be more attuned to cues of increased mating competition, responding with heightened competitiveness to protect their current mate. This supports prior findings indicating that relationship status influences emotional and behavioural sensitivity to mating threats (Fisher & Cox, 2016; Gervais et al., 2020).
By contrast, the alcohol-related outcomes provide clearer support for the hypothesis that mating cues affect consumption behaviour. Participants exposed to mate scarcity showed greater hypothetical alcohol demand and lower price sensitivity, especially among partnered males. This aligns with costly signalling theory, which posits that risk-taking behaviours, including excessive drinking, may serve as a display of social dominance, fearlessness, or resource availability, all of which may increase short-term mating appeal (Vincke, 2016; Otterbring et al., 2018). Drinking in competitive or public settings may thus function as a mating-relevant signal, especially among individuals already in relationships who may feel pressure to maintain mate value or deter rivals.
Notably, single males in the mate abundance condition also demonstrated elevated alcohol expenditure, suggesting that increased mating opportunity, not just scarcity, may stimulate display-oriented behaviour. This supports recent research showing that perceived mate abundance may activate mating effort, leading individuals to invest more in appearance, performance, or consumption (Zhuang et al., 2021). Such behaviours may reflect both short-term strategic pursuit and underlying reproductive psychology.
While the alcohol findings are consistent with studies linking alcohol use to mating motives (Hone & McCullough, 2015; Vincke, 2016), they diverge from others that have found limited or inconsistent associations (Diulio et al., 2014). This variability may reflect methodological differences or unmeasured moderators such as hormonal status, cultural norms, or trait impulsivity. Including physiological measures such as testosterone or cortisol in future work may help clarify the biological underpinnings of these behaviours (Arnocky et al., 2018; Nepomuceno & Stenstrom, 2021).
The present findings carry broader implications for public health and consumer psychology. They suggest that even subtle mating-relevant cues in the environment, such as media portrayals of mate competition or scarcity, may unconsciously influence health-risk behaviours like alcohol consumption. This highlights the value of integrating evolutionary models with public health frameworks to better understand and predict risk behaviour, especially in young adults and relationship contexts.

4.1 Limitations and Future Directions

This study has several limitations that should be acknowledged. First, the absence of a manipulation check limits confidence in whether perceived mate availability was successfully altered, particularly given the null findings on intrasexual competitiveness (Arnocky et al., 2014). Future studies should directly assess participants’ perceptions post-priming to validate the efficacy of such manipulations.
Second, the Intrasexual Competition Scale may not have been sensitive enough to detect subtle, state-level changes in competitiveness. While the ICS has shown strong reliability in student samples (Buunk & Fisher, 2009), its performance in more diverse, non-student populations remains under-evaluated. Future studies could consider using alternative or adapted measures that are more sensitive to situational fluctuations.
Third, although the sample included participants from the United Kingdom and Lithuania, it was predominantly White and recruited online. This introduces sampling bias, as participants were not representative of broader cultural or ethnic populations. Online recruitment may also select for more educated, internet-literate individuals, limiting generalisability. Future research should strive for more ethnically and culturally diverse samples, and consider cross-cultural comparisons where appropriate.
Fourth, the sample size within subgroups, particularly when split by condition, gender, and relationship status, was modest, which may have limited the statistical power to detect moderate interaction effects. Future research should aim to recruit larger and more balanced samples to enable more reliable testing of complex interactions.
Fifth, key socioeconomic indicators such as income and education were not collected. These may influence both alcohol purchasing patterns and sensitivity to mating-related cues. Including such variables in future studies would strengthen the ecological validity and allow for richer interpretation of results.
Finally, no attention checks were used in this online study, which raises concerns about participant engagement. Future research should incorporate simple but effective attention checks to ensure that participants read and respond to the priming materials thoughtfully.
5. Conclusion

This study investigated the effects of perceived mate availability on intrasexual competitiveness and alcohol-related decision-making. While no overall increase in competitiveness was observed, interaction effects suggest that relationship status, especially among females, may moderate responsiveness to mating cues. More robust effects were observed on hypothetical alcohol demand: mate scarcity increased estimated consumption and reduced price sensitivity, particularly among males in relationships. These findings partially support evolutionary models of mating-related behaviour and provide preliminary evidence that mating motives may influence economic decision-making around alcohol. Future research should incorporate manipulation checks, include cultural and socioeconomic variables, and use more sensitive measures to clarify these mechanisms.
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