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				Abstract

				Introduction. Hazardous alcohol consumption among university students is a public health issue, which the-oretically supported internet-based interventions have proven effective in addressing. Objective. To evaluate the effectiveness of an internet-based brief intervention, registered at clinicaltrials.gov as NCT05533554. The intervention was designed using the Theory of Planned Behavior (TPB), based on the hypothesis that alcohol consumption intention and drinking behavior will be lower in the experimental group compared to the control group. Method. An experimental design was employed, including an experimental group (n = 38) and a con-trol group on a waiting list (n = 38), with pre- and post-intervention evaluations conducted a month apart. The control group consisted of 36 participants at the time of receiving the intervention. Results. The intervention reduced the number of drinks per occasion in the experimental group. Monthly consumption, number of drinks per occasion, and days of consumption decreased in the at-risk subgroup. The descriptive norm in the experimental group decreased, suggesting that addressing social norms may be related to behavioral changes. The intervention in the control group increased self-efficacy in coping with potential alcohol abuse situations. Discussion and conclusion. The internet-based brief intervention was effective in reducing alco-hol consumption in the experimental group, particularly the at-risk subgroup. The control group’s self-efficacy in dealing with alcohol abuse also increased following the intervention. Further experimental studies are rec-ommended to confirm its effectiveness.

				Keywords: University students, alcohol consumption, internet-based brief intervention, Theory of Planned Behavior.

				Resumen

				Introducción. El consumo de alcohol de riesgo entre estudiantes universitarios es un problema de salud pública. Las intervenciones basadas en internet, con respaldo teórico, han demostrado ser eficaces para abordar este problema. Objetivo. Evaluar la eficacia de una intervención breve basada en internet, regis-trada en clinicaltrials.gov como NCT05533554, diseñada según la Teoría del Comportamiento Planificado (TCP), con base en la hipótesis de que la intención de consumo de alcohol y la conducta de consumo serán menores en el grupo experimental en comparación con el grupo control. Método. Se empleó un diseño experimental, incluyendo un grupo experimental (n = 38) y un grupo control en lista de espera (n = 38), con evaluaciones previas y posteriores a la intervención realizadas con un mes de diferencia. El grupo control estaba compuesto por 36 participantes al momento de recibir la intervención. Resultados. La intervención redujo el número de bebidas por ocasión en el grupo experimental. El consumo mensual, el número de be-bidas por ocasión y los días de consumo disminuyeron en el subgrupo de riesgo. La norma descriptiva en el grupo experimental disminuyó, lo que sugiere que abordar las normas sociales podría estar relacionado con cambios de comportamiento. La intervención en el grupo control aumentó la autoeficacia para afrontar posibles situaciones de abuso de alcohol. Discusión y conclusión. La intervención breve por internet fue eficaz para reducir el consumo de alcohol en el grupo experimental, especialmente en el subgrupo de riesgo. La autoeficacia del grupo control para afrontar el abuso de alcohol también aumentó tras la intervención. Se recomiendan estudios experimentales adicionales para confirmar su efectividad.

				Palabras clave: Estudiantes universitarios, consumo de alcohol, intervención breve basada en internet, Teo-ría del Comportamiento Planificado.
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				INTRODUCTION

				Hazardous alcohol consumption among university students represents a significant public health concern (Davoren et al., 2016; Gogeascoechea-Trejo et al., 2021; Hingson et al., 2017; Krieger et al., 2018; Ramírez et al., 2021; Steele et al., 2022; Yi et al., 2017). In Mexico, hazardous consumption is defined as the intake of more than four drinks per occasion for men and more than three for women (Secretaría de Salud, 2019). The potential consequences of hazardous drinking in young adults include physical harm, legal issues, failure to meet academic responsibilities, negative social interactions, and impaired cognitive processing (Almeida-Antunes et al., 2021; Gierski et al., 2020; Krieger et al., 2018; Steele et al., 2022). Preventive measures are therefore crucial, and inter-net-based interventions have been fundamental in this regard (Bhochhibhoya et al., 2015). In Latin America, interventions have traditionally been conducted face-to-face (Ronzani et al., 2019). However, efforts like those of German-Ponciano et al. (2023), who conducted an online mindfulness-based in-tervention to address stress, anxiety, depression, and alcohol consumption in university students, are beginning to emerge.

				According to Diestelkamp et al. (2021), technolo-gy-based prevention includes brief interventions that pro-mote changes in health-related behaviors through websites, applications, SMS messaging, and other technologies such as smartwatches and mobile phones. The concept of cyber interventions, as opposed to traditional face-to-face for-mats, encompasses internet- and computer-based interven-tions (Diestelkamp et al., 2021) through websites, computer interventions, and interactive web-based tools (Resko et al., 2017). Internet-based interventions can be offered in guided or automated formats and have proved effective in reducing weekly alcohol consumption and promoting low-risk drinking, with guided interventions having a stronger impact on treatment outcomes than automated ones (Riper et al., 2018). The advantages of these interventions include the perception of confidentiality (Choo et al., 2012; Resko et al., 2017) and the ability to reach students from regions with limited information on alcohol risks (Bedendo et al., 2017; White et al., 2010).

				Although there are various internet-based interventions aimed at reducing alcohol consumption in college students, approximately half the interventions reviewed by Tebb et al. (2016) lacked theoretical support in their design. Interven-tions with theoretical support tend to be more effective (Glanz & Bishop, 2010). Incorporating theory into the design of in-terventions is essential as it explains the pathways leading to behavior and shows how to modify it (Tebb et al., 2016).

				One robust theoretical foundation for developing inter-ventions to modify health-related behaviors is the Theory of Planned Behavior (TPB, Ajzen, 1991; Norman et al., 2018). According to the TPB, behavior is preceded by intention, com-prising attitude, subjective norm, and perceived behavioral 

			

		

		
			
				control. Attitudes are shaped by behavioral beliefs, specif-ically those concerning the likely outcomes of a behavior and the evaluations of these outcomes. Subjective norms involve normative beliefs, which refer to the perceptions of other people’s expectations and the motivation to comply with them. TPB is adaptable and allows for the inclusion of additional normative constructs to enhance its predictive va-lidity. These include moral or personal norms, which reflect a sense of personal obligation or responsibility to engage or otherwise in a particular behavior. Assessing this factor is particularly useful in certain contexts (Ajzen, 1991; Rivis et al., 2009). Another construct is the descriptive norm, re-flecting perceptions of what others typically do in a given situation, regardless of whether this behavior is socially ap-proved. For instance, individuals may believe that many of their peers consume alcohol and consider this behavior both normal and acceptable (Burkhart, 2009). Finally, perceived behavioral control is determined by control beliefs, those regarding the presence of factors that may facilitate or in-hibit performance of the behavior (Ajzen, 2011). Perceived behavioral control is operationalized through the subdimen-sions of controllability and/or self-efficacy, depending on the needs of the study (Ajzen, 2002).

				Interventions aimed at reducing intentions to consume alcohol should focus on the core constructs of the TPB, as targeting these components can lead to behavioral change (Cooke et al., 2016). Modifying these factors encourages the development of new intentions that can be acted on in specific circumstances (Ajzen, 2011). TPB predictors are assessed indirectly by examining the underlying beliefs that shape them. Beliefs play a critical role in TPB, as they provide the cognitive and affective foundation for attitudes, subjective norms, and perceived behavioral control. Under-standing these beliefs is essential for designing effective be-havior change interventions (Ajzen, 2019).

				To evaluate the effectiveness of interventions ground-ed in TPB, instruments developed from the same theoretical framework are used to assess the underlying beliefs of the target population. For instance, the instrument developed by Diaz Negrete et al. (2015) for Mexican students measures behavioral beliefs, subjective, personal, and descriptive norms, perceived behavioral control, and the intention to consume alcohol. Instruments assessing TPB constructs sep-arately may also be incorporated. For example, when per-ceived behavioral control is operationalized as self-efficacy, it can be evaluated using tools such as the one developed by Salazar Garza et al. (2019) to measure the self-efficacy of Mexican youth in situations involving alcohol consumption.

				Below is a description of studies that have applied the TPB or its individual constructs in interventions designed to reduce alcohol or drug use, or the intention to engage in these behaviors. Adapting the TPB constructs, Norman et al. (2018) used persuasive messages and implemented inten-tion development strategies to reduce alcohol consumption
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				among college students. After the intervention, young adults consumed fewer units of alcohol, binge drank less frequently and exhibited less harmful consumption patterns during their first six months at university. A decrease in the frequency of excessive consumption has also been reported by other stud-ies using TPB elements in their intervention strategies (Voogt et al., 2014; Neighbors et al., 2009; Neighbors et al., 2012). In Mexico, Rodríguez-Kuri et al. (2011) evaluated the effec-tiveness of a face-to-face drug prevention program for ado-lescents, designed based on the TPB. The experimental group showed a statistically significant decrease in their intention to use drugs compared to the control group. According to Marín-Navarrete et al. (2013), conducting randomized clini-cal trials (RCTs) in Mexico is crucial to identifying effective, culturally appropriate treatments for addiction prevention.

				Evidence indicates that rigorous study of internet-based brief interventions through clinical trials is relevant (Marín-Navarrete et al., 2013). These interventions provide a low-cost alternative for educational institutions (Champion et al., 2012; Kaner et al., 2017). They represent a feasible op-tion for addressing hazardous alcohol consumption among young adults, a social problem in Mexico that requires ur-gent attention due to its adverse consequences (Barrera et al., 2024). The TPB has proven to be a parsimonious theoretical basis for designing brief interventions to reduce alcohol con-sumption, necessitating experimental tests of these designs (Cooke et al., 2016). The general objective of this study was therefore to test the effectiveness of an internet-based brief intervention, designed using the TPB, to reduce the intention to consume and actual alcohol consumption among young university students in their freshman year.

				METHOD

				Study design

				An experimental methodology was employed, with an exper-imental group and a control group on a waiting list, with pre- and post-intervention evaluations conducted a month apart.

				Participants/ sample description

				The study was conducted at the Unidad Académica de Tra-bajo Social y Ciencias para el Desarrollo Humano (UATSC-DH) of the Universidad Autónoma de Tamaulipas (UAT) in Ciudad Victoria, Tamaulipas, Mexico, from January to April 2023. The UAT is the higher education institution with the broadest coverage in the state. According to the National Association of Universities and Higher Education Institutions (2025), during the 2022–2023 academic year, the UAT Victoria campus admitted 1,853 new students, 376 of whom were enrolled at the UATSCDH.

			

		

		
			
				The population consisted of first-year students, con-sidered a vulnerable group due to their transition to a new educational context (Norman et al., 2018). G*Power statis-tical software was used to calculate the required sample size for each group. This program allows for a priori analyses, such as estimating the sample size (n) required to achieve a desired statistical power given a specific effect size (Cárde-nas & Arancibia, 2016). In this study, a two-tailed t-test was used to determine the difference between independent means, an effect size of .80, since in brief online interven-tions to reduce alcohol consumption in university students, magnitudes of the effect size from moderate d = .56 to large d = .85 are usually reported (Cronce & Larime, 2011; Sam-son & Tanner-Smith, 2015). A significance level of .05, and a statistical power of .80 indicated that each group should include at least 26 participants. The final sample consist-ed of 43 participants in the control group (CG) and 44 in the experimental group (EG). During the intervention fol-low-up, six participants dropped out of the EG and five withdrew from the CG, resulting in final analyzed samples of EG = 38 and CG = 38.

				The overall dropout rate was 12% relative to the ran-domized sample, an acceptable proportion, as dropout rates exceeding 20% in RCTs may pose a threat to validity (Fewtrell et al., 2008). The follow-up rate was 88%, surpass-ing the 80% threshold commonly used in evidence-based guidelines to classify RCTs as high quality (Oxford Centre for Evidence-Based Medicine [CEBM], 2009).

				The inclusion criteria were being a first- or second-se-mester student, being between 18 and 29 years old, and participating voluntarily. The exclusion criteria were hav-ing a severe mental disorder, and consuming other drugs. Figure 1 shows the flow chart according to CONSORT (Moher et al., 2012). Randomization was conducted us-ing balanced blocks based on sex (male/female) to form the groups. Six blocks of combinations between the let-ters A and B were initially generated (corresponding to the type of intervention, experimental or control, respec-tively): 1) AABB, 2) BBAA, 3) ABAB, 4) BABA, 5) ABBA, and 6) BAAB. Groups of four participants were subsequently formed, with each group being randomly assigned a computer-generated number from one to six using Excel. This number represented one of the six se-quences of combination blocks. For example, if a group was assigned the number three, its members followed the combination 3) ABAB, and each participant was assigned to one of the two study arms, following the recommen-dations of Marín-Navarrete et al. (2013). To conceal the random sequence, participants were notified via email of their group assignment on the TEAMS platform without revealing whether they were in the EG or CG. Masking was single-blind, meaning participants were unaware of the trial group to which they had been assigned. Follow-up evaluators remained blinded.
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				The intervention

				The program consisted of two evaluation sessions (pre- and post-intervention) and two intervention sessions, each last-ing 120 minutes, delivered via Microsoft TEAMS. Partici-pants had access to audiovisual materials. TPB constructs, including behavioral beliefs, subjective norm, and self-effi-cacy, were operationalized, and the most appropriate cogni-tive-behavioral techniques were chosen to influence them (Michie et al., 2008; Murgraff et al., 2007; Rodríguez Kuri et al., 2011).

				In the first session, the objectives were to impact so-cial norms, modify attitudes by reducing the evaluations attributed to the expectations associated with alcohol con-sumption, and increase perceived behavioral control and self-efficacy to avoid alcohol consumption. The AUDIT-C results of participants were analyzed and compared to the actual consumption of university students to work on social norms. Audiovisual material and persuasive communica-tion were used to address the expectations associated with alcohol use. The physical consequences of risky drinking were reviewed, and the advantages of low-risk drinking identified. Participants chose a low-risk consumption goal and developed an action plan to work on self-efficacy.

			

		

		
			
				Allocated to intervention (n = 44)
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				Allocated to control group on waiting list (n = 43)
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				Excluded (n = 56)

				Failed to meet inclusion criteria (n = 33)

				Declined to participate(n = 23)
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					Complete cases (n = 31)

					Participants with at least 1 session (n = 6)

					Participants with no inter-vention (n = 1)
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					Unavailable for follow-up at month (n = 5)
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					Analysed by modified intention to treat (n = 38)
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					Control group analyzed after intervention (n = 36)
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				Figure 1. Flow of Participants through the Experiment.

				Note: Of the participants unavailable for the 1-month follow-up, seven did not show up for the post-test and four had technical problems with TEAMS.

			

		

		
			
				In the second session, the objectives were to increase perceived behavioral control and self-efficacy to avoid alco-hol consumption, and engage in enjoyable activities as alter-natives to risky drinking. Social skills practice was conducted through a behavioral test designed according to the guide-lines of Caballo (2007) designed to help participants gener-ate assertive communication strategies to resist the pressure to drink alcohol, thereby working on self-efficacy. Finally, participants were asked to create a list of enjoyable activities.

				From August to December 2022, a pilot project was conducted to test the randomized trial procedure. Based on the results, protocol adaptations were considered, the range of participating students was expanded, and the quality of audiovisual materials was improved.

				Measurements

				Sociodemographic Data Questionnaire: developed ad hoc by the researchers to collect information for sample de-scription. Data requested included sex, age, marital status, degree, semester, living arrangements, employment, di-agnosed mental disorders, and drug use. Prior to random-ization, affirmative responses to items regarding the pres-ence of a mental disorder diagnosis and/or other drug use allowed us to identify participants who failed to meet the inclusion criteria.

				Alcohol Use Disorders Identification Questionnaire (AUDIT; Saunders et al., 1993): A widely used instrument, validated in Mexico (Medina-Mora et al., 1998), showing good internal consistency (.92) among students (Moral et al., 2017). It identifies hazardous, harmful consumption and pos-sible alcohol dependence through 10 items, each scored from 0 to 4. Scores of eight or more indicate harmful consump-tion. AUDIT-C, comprising the first three items of AUDIT, defines hazardous consumption as scores of five or more in men and four or more in women (García et al., 2016).

				TPB for Alcohol Consumption Questionnaire (Diaz Negrete et al., 2015 based on Rodríguez-Kuri et al., 2007): A scale designed in Mexico based on Rodríguez-Kuri et al. (2007), showing good reliability (.96) among Mexican stu-dents (Diaz Negrete et al., 2015). It includes 25 items eval-uating behavioral beliefs (expectations regarding alcohol), two items on subjective norms, one on personal norms, one on descriptive norms, five on perceived behavioral control, and three on intention to consume alcohol.

				Brief Situational Confidence Questionnaire for Young Mexican University Students (Salazar Garza et al., 2019): This scale measures self-efficacy regarding students’ percep-tion of their ability to effectively cope with alcohol consump-tion situations. It consists of four items and has been validated among Mexican university students, with a reliability of .78.

				LIBARE Retrospective Baseline (Sobell & Sobell, 1992): A calendar-based instrument where participants calculate the number of standard drinks consumed each day 
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				over a specified period ranging from seven days to one year (Almaraz & Alonso, 2018; Del Boca and Darkes, 2003). In this study, the period analyzed was three months before the intervention. Variables measured included the monthly av-erage number of drinks, drinks per occasion, and days of consumption. LIBARE has shown test-retest reliability (≥ .87) in Canadians (Sobell et al., 1986) and .91 reliability in the version adapted for the Mexican population (Echever-ría & Ayala, 1997). In Mexico, it has been used to evaluate online interventions for youth alcohol and drug use (Bra-vo-Alcocer et al., 2024; Stepanov & Cárdenas, 2022).

				Procedure

				The study protocol was approved by the university ethics committee (project approval number: 117) and registered at https://register.clinicaltrials.gov/ with the following code: NCT05533554. The academic department authorized the implementation of the study, with recruitment taking place in January and February 2023. A total of 143 students were invited to participate and received the pre-intervention eval-uation. Two trained psychologists were responsible for the invitations, recruitment, and evaluations. Participants were informed by email of their assignment to the corresponding group on the Microsoft TEAMS platform and invited to at-tend the Computer Laboratory where the intervention was delivered. The CG received the intervention a week after the EG had completed the program.

				Statistical analysis

				A valid, reliable RCT requires careful sample planning, randomization of participants, and a well-defined statisti-cal analysis strategy (Marín-Navarrete et al., 2013). The JAMOVI 2.6.44 program was used to obtain the reliability coefficients of the scales used in this study, and SPSS 25 was used for the rest of the statistical analyses. Descriptive analyses of pre- and post-intervention evaluations were conducted for the EG and CG. To test the normality of the distribution of the variables of interest, the Shapiro–Wilk goodness-of-fit test was administered, since the EG and GC comprised n < 50 participants. The results were statis-tically significant (p < .05), prompting the decision to use non-parametric tests for inferential analyses.

				In the implementation of RCTs, losses may occur after randomization. However, the most widely recommended an-alytical approach remains the intention-to-treat (ITT) princi-ple, whereby all randomized participants are included in the final analysis. Nevertheless, adherence to this approach is not always clearly reported (Gravel et al., 2007; Khan et al., 2021). Alternatively, the modified intention-to-treat (mITT) approach allows for certain justified exclusions (Sainani, 2010), such as participants who were not evaluated after the study began or were lost to follow-up. Montedori et al. 

			

		

		
			
				(2011) found that the methodological quality of mITT studies was comparable to that of ITT trials. However, the authors emphasized the need for further research into the potential biases associated with mITT and recommended adherence to the updated Consolidated Standards of Reporting Trials (CONSORT) guidelines. These guidelines suggest replacing generic references to intention-to-treat analysis with a clear, concise explanation of which participants were included in the analysis (Schulz et al., 2010).

				The modified intention-to-treat (mITT) analysis strate-gy was used to analyze and interpret the data. In this study, participants who did not return for the follow-up evalua-tion were excluded from the analysis (EG = 6, CG = 5). To compare differences between the EG and CG at the pre-in-tervention baseline, chi-square (χ²) was used for the socio-demographic variables, and the Mann-Whitney U test was used for the variables of interest.

				The Mann-Whitney U test was used to determine in-tergroup differences in low- and high-risk subgroups and the Wilcoxon T test was employed to identify intragroup differences . Pre- and post-intervention differences in the CG after administering the intervention were also evaluat-ed using the Wilcoxon T test. Since the probability of sig-nificance by chance increases when multiple comparisons are made, a conservative alternative is to use the Bonfer-roni correction (Dagnino, 2014). The alpha was therefore adjusted to p < .004 (.05/12 measurements: AUDIT-C, LIBARE—number of drinks, drinks per occasion, days of consumption, TPB Questionnaire, Brief Situational Con-fidence Questionnaire pre/post) in this study to consider a statistically significant difference.

				Ethical considerations

				The research adhered to international standards, including the Declaration of Helsinki (World Medical Association [WMA], 2017) and the Americas Document of Good Clin-ical Practices (Pan American Health Organization [PAHO], 2005), The protocol was approved by the Research and Ethics Committee of the Unidad Académica Multidiscipli-naria UAT at Matamoros (project approval number117) and registered at https://register.clinicaltrials.gov/ with code NCT05533554. Participants were informed of the purpose of the study, asked to provide written informed consent, and assured that participation was voluntary, that they could withdraw from the study at any time without consequences, and that their confidentiality would be maintained.

				RESULTS

				The psychometric quality of the scales used in this sam-ple in the pre-intervention assessment was measured using Cronbach’s alpha and McDonald’s ω coefficients. The re-
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				sults were: AUDIT (α = .79, ω = .81), AUDIT C (α = .85, ω = .87), TPB for Alcohol Consumption Questionnaire (α = .92, ω = .94), and Brief Situational Confidence Question-naire (α = .89, ω = .89). The correlation between AUDIT and LIBARE (average monthly drinks, drinks per drinking occasion, and number of drinking days) using Spearman’s correlation was rho = .72 (p < .001), rho = .68 (p < .001), and rho = .71 (p < .001), respectively.

				In the post-intervention evaluation, the reliability co-efficients of the instruments were as follows: AUDIT (α = .87, ω = .90), AUDIT C (α = .83, ω = .84), TPB for Alcohol Consumption Questionnaire (α = .93, ω = .96), and Brief Situational Confidence Questionnaire (α = .96, ω = .96). The AUDIT-LIBARE correlation (monthly average number of drinks, drinks per drinking occasion and number of days of consumption), using the Spearman correlation were rho = .62 (p < .001), rho = .61 (p < .001) and rho = .60 (p < .001) respectively.

				Participants had a mean age of 19.1 years (SD = 2.11) in the EG and of 19.05 (SD = 1.50) in the CG. Most partici-pants in the EG and CG were female, 60.5% and 55.3%, re-spectively. The comparison of sociodemographic variables showed that the groups were homogenous in this respect (see Table 1).

				Participants lost to follow-up were compared with those who completed the study within each group, with no significant differences being found in their baseline alcohol consumption as measured by AUDIT. The Mann-Whitney U test was used for these comparisons. In the experimental group, six participants were lost to follow-up (Mdn = 2.5, Range = 4) and 38 completed the study (Mdn = 1, Range = 14). The difference was not statistically significant, z = -1.39, U = 103.00, p = .72. In the control group, five par-ticipants were lost to follow-up (Mdn = 3, Range = 15) and 38 completed the study (Mdn = 1, Range = 17), with no significant difference either: z = -1.26, U = 64.50, p = .23. According to the Mann-Whitney U test, results for age and variables of interest, the groups were equivalent. The Bon-ferroni correction p < .004 (Dagnino, 2014) was applied to obtain a statistically significant difference (See Table 2).

				Intergroup comparisons using the Mann-Whitney U test revealed no statistically significant differences in EG participants compared to the CG. Subgroup analysis was then performed: low risk (score 0 to 3) and at risk (score > 4) according to AUDIT-C. In the post-evaluation, no differ-ences were found between the EG and CG in the low-risk subgroup. In the risk subgroup post-evaluation, the number of standard drinks per month, drinks per occasion, and days of consumption in the EG showed a statistically significant decrease compared to the CG, with a high effect size (see Table 3).

				A pre-post intragroup comparison was performed to observe the effects of treatment in the EG compared to the CG . Statistically significant differences were found in the 

			

		

		
			
				
					Table 1

					Characteristics of the study sample

				

				
					Variables

				

				
					EG(n = 38)

				

				
					CG(n = 38)

				

				
					χ2

				

				
					p

				

				
					f (%)

				

				
					f (%)

				

				
					Sex

				

				
					Female

				

				
					23(60.5)

				

				
					21(55.3)

				

				
					.216

				

				
					.40

				

				
					Male

				

				
					15(39.5)

				

				
					17(44.7)

				

				
					Civil status

				

				
					Single

				

				
					37(97.4)

				

				
					37(97.4)

				

				
					2.000

				

				
					.36

				

				
					Married

				

				
					1(2.6)

				

				
					0(0)

				

				
					Living together

				

				
					0(0)

				

				
					1(2.6)

				

				
					Lives with

				

				
					Parents

				

				
					33(86.8)

				

				
					37(97.4)

				

				
					6.229

				

				
					.10

				

				
					Spouse or partner

				

				
					0(0)

				

				
					1(2.6)

				

				
					Alone 

				

				
					2(5.3)

				

				
					0(0)

				

				
					Other

				

				
					3(7.9)

				

				
					0(0)

				

				
					Financial support

				

				
					Parents

				

				
					34(89.5)

				

				
					33(86.8)

				

				
					3.301

				

				
					.19

				

				
					Themselves

				

				
					2(5.3)

				

				
					5(13.2)

				

				
					Others

				

				
					2(5.3)

				

				
					0(0)

				

				
					Employed

				

				
					Yes

				

				
					4(10.5)

				

				
					8(21.1)

				

				
					1.583

				

				
					.17

				

				
					No

				

				
					34(89.5)

				

				
					30(78.9)

				

				
					Monthly family income

				

				
					Less than two minimum wages

				

				
					18(47.4)

				

				
					13(34.2)

				

				
					3.113

				

				
					.53

				

				
					From 2 to 3 minimum wages

				

				
					13(34.2)

				

				
					18(47.4)

				

				
					From 4 to 5 minimum wages

				

				
					5(13.2)

				

				
					3(7.9)

				

				
					From 6 to 7 minimum wages

				

				
					1(2.6)

				

				
					3(7.9)

				

				
					From 8 to 9 minimum wages

				

				
					1(2.6)

				

				
					1(2.6)

				

				
					Note: EG = Experimental group; CG = Control group; χ2 = Chi–square; p = statistical significance.

				

			

		

		
			
				
					Table 2

					Comparison of pre-intervention variables

				

				
					Variables

				

				
					EG(n = 38)

				

				
					CG(n = 38)

				

				
					U

				

				
					p

				

				
					Mdn (Range 0-25)

				

				
					Mdn (Range 0-54)

				

				
					Age

				

				
					x̅ = 19.1 SD (2.11)

				

				
					x̅ = 19.05 SD (1.50)

				

				
					690.5

				

				
					.72

				

				
					AUDIT

				

				
					1(14)

				

				
					1(17)

				

				
					698

				

				
					.8

				

				
					AUDIT-C

				

				
					1(8)

				

				
					1(8)

				

				
					692

				

				
					.74

				

				
					Number of drinks (previous month)

				

				
					.17(25)

				

				
					0(54)

				

				
					713.5

				

				
					.92

				

				
					Drinks by occasion

				

				
					.50(10)

				

				
					0(17)

				

				
					683.5

				

				
					.66

				

				
					Days of consumption

				

				
					.17(4)

				

				
					0(9)

				

				
					721

				

				
					.99

				

				
					Expectations regarding alcohol

				

				
					.06(3)

				

				
					0.58(3)

				

				
					564

				

				
					.09

				

				
					Subjective norm

				

				
					.50(3)

				

				
					1.25(3)

				

				
					531.5

				

				
					.04

				

				
					Personal norm

				

				
					3(4)

				

				
					3(5)

				

				
					717.5

				

				
					.96

				

				
					Descriptive norm

				

				
					2(4)

				

				
					1(5)

				

				
					537.5

				

				
					.05

				

				
					PBC abstinence

				

				
					4(4)

				

				
					4(6)

				

				
					664

				

				
					.49

				

				
					PBC consumption

				

				
					2(3)

				

				
					1.83(3)

				

				
					701.5

				

				
					.83

				

				
					Intention to consume

				

				
					.67(4)

				

				
					.83(3)

				

				
					714.5

				

				
					.94

				

				
					Situational confidence

				

				
					2(2)

				

				
					2(1)

				

				
					603

				

				
					.1

				

				
					Note: EG = Experimental group; CG = Control group; x̅ = Mean; SD = Stan-dard deviation; U = Mann-Whitney U; PBC = Perceived Behavioral Control; p = statistical significance.
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				number of standard drinks per occasion. The post-mea-surement score (Mdn = 0; range = 6) was lower than the pre-measurement score (Mdn = .5; range = 10) in the EG, compared to the CG, with a moderate effect size (Rosenthal r = .52). A lower score was found in the descriptive norm of the EG in favor of the intervention (see Table 4).

			

		

		
			
				DISCUSSION AND CONCLUSION

				This study aimed to reduce the intention of and actual al-cohol consumption among university students through an internet-based brief intervention. The contribution of this work lies in its design, which is supported by the TPB. 

			

		

		
			
				
					Table 3

					Differences between receiving treatment and not-at-risk subgroup

				

				
					Variables

				

				
					Brief Intervention

				

				
					Z

				

				
					U

				

				
					P

				

				
					 Rosenthal’s r

				

				
					 CI 95%

				

				
					Without

					n = 5

				

				
					With

					n = 6

				

				
					Average

					range

				

				
					Average range

				

				
					Number of drinks (previous month)

				

				
					9

				

				
					3.5

				

				
					-2.986*

				

				
					0

				

				
					.004

				

				
					-0.9

				

				
					-1.18 – -.61

				

				
					Drinks by occasion

				

				
					9

				

				
					3.5

				

				
					-2.986*

				

				
					0

				

				
					.004

				

				
					-0.9

				

				
					-1.18 – -.61

				

				
					Days of consumption

				

				
					9

				

				
					3.5

				

				
					-3.019*

				

				
					0

				

				
					.004

				

				
					-0.91

				

				
					-1.18 – -.64

				

				
					Note: U = Mann-Whitney U; p = statistical significance; * Statistically significant at the < .05 level. 95% confidence intervals. The risk subgroup consisted of five participants from the CG and six from the EG who had a score > 4 according to AUDIT-C.

				

			

		

		
			
				
					Table 4

					Comparison of Pre- and Post-intervention Variables with Wilcoxon T-test

				

				
					Pre

				

				
					Post

				

				
					Variables

				

				
					Mdn (range)

				

				
					Mdn (range)

				

				
					Z

				

				
					p

				

				
					Rosenthal’s r

				

				
					CI 95%

				

				
					Experimental group (n = 38)

				

				
					Number of drinks (previous month)

				

				
					.17(25)

				

				
					0(10)

				

				
					-1.271

				

				
					.2

				

				
					-.21

				

				
					-.53 – .11

				

				
					Drinks by occasion

				

				
					.5(10)

				

				
					0(6)

				

				
					-3.231**

				

				
					.001

				

				
					-.52

				

				
					-.80 – -.24

				

				
					Days of consumption

				

				
					.17(4)

				

				
					0(4)

				

				
					-1.071

				

				
					.28

				

				
					-.17

				

				
					-.49 – .14

				

				
					Intention to consume

				

				
					.67(4)

				

				
					0(4)

				

				
					-2.38

				

				
					.017

				

				
					-.38

				

				
					-.68 – .08

				

				
					Expectations regarding alcohol

				

				
					.06(3)

				

				
					.02(4)

				

				
					-.325

				

				
					.74

				

				
					-.05

				

				
					-.37 – .27

				

				
					Subjective norm

				

				
					.5(3)

				

				
					.25(3)

				

				
					-.747

				

				
					.45

				

				
					-.12

				

				
					-.44 – .20

				

				
					Personal norm

				

				
					3(4)

				

				
					3(4)

				

				
					-.481

				

				
					.63

				

				
					-.07

				

				
					-.40 – .24

				

				
					Descriptive norm

				

				
					2(4)

				

				
					1(4)

				

				
					-3.046*

				

				
					.002

				

				
					-.49

				

				
					-.77 – -.21

				

				
					PBC consumption

				

				
					2(3)

				

				
					2.17(3)

				

				
					-.642

				

				
					.52

				

				
					-.10

				

				
					-.42 – .22

				

				
					PBC abstinence

				

				
					4(4)

				

				
					4(4)

				

				
					-1.26

				

				
					.2

				

				
					-.20

				

				
					-.52 – .11

				

				
					Situational confidence

				

				
					2(2)

				

				
					2(3)

				

				
					-1.489

				

				
					.13

				

				
					-.24

				

				
					-.55 – .07

				

				
					Control group (n = 38)

				

				
					Number of drinks (previous month)

				

				
					0(54)

				

				
					0(36)

				

				
					-1.438

				

				
					.15

				

				
					-.23

				

				
					-.55 – .08

				

				
					Drinks by occasion

				

				
					0(17)

				

				
					0(18)

				

				
					-.741

				

				
					.45

				

				
					-.12

				

				
					-.44 – .20

				

				
					Days of consumption

				

				
					0(9)

				

				
					0(5)

				

				
					-.852

				

				
					.39

				

				
					-.13

				

				
					-.46 – .18

				

				
					Intention to consume

				

				
					.83(3)

				

				
					.33(4)

				

				
					-.057

				

				
					.95

				

				
					0

				

				
					-.33 – .31

				

				
					Expectations regarding alcohol

				

				
					.58(3)

				

				
					.18(2)

				

				
					-2.515

				

				
					.01

				

				
					-.40

				

				
					-.70 – -.11

				

				
					Subjective norm

				

				
					1.25(3)

				

				
					.50(4)

				

				
					-2.525

				

				
					.01

				

				
					-.41

				

				
					-.70 – -.11

				

				
					Personal norm

				

				
					3(5)

				

				
					3(4)

				

				
					-.977

				

				
					.32

				

				
					-.15

				

				
					-.48 – .16

				

				
					Descriptive norm

				

				
					1(5)

				

				
					1(4)

				

				
					-.918

				

				
					.35

				

				
					-.14

				

				
					-.47 – .17

				

				
					PBC consumption

				

				
					1.83(3)

				

				
					2(3)

				

				
					-.043

				

				
					.96

				

				
					0

				

				
					-.33 – .32

				

				
					PBC abstinence

				

				
					4(6)

				

				
					4(4)

				

				
					-.101

				

				
					.91

				

				
					-.01

				

				
					-.34 – .31

				

				
					Situational confidence

				

				
					2(1)

				

				
					2(2)

				

				
					0

				

				
					1

				

				
					0

				

				
					-.32 – .32

				

				
					Note: Mdn = median; PBC = Perceived Behavioral Control; p = statistical significance; * Statistically significant at the < .05 level. ** Statistically significant at the < .001 level. 95% confidence intervals.
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				Tebb et al. (2016) emphasize the need to use theories in de-signing online interventions, as they explain the pathways leading to behavior and guide its modification. In this case, the intervention achieved behavioral changes, with signifi-cant differences being observed in the number of drinks per occasion in the EG compared to the CG in the intragroup analysis. Subgroup analysis showed decreases in monthly consumption, number of drinks per occasion, and days of consumption in the risk group.

				The results of this study are consistent with other web-based interventions where beverage intake decreased, the difference being that follow-up was at six months (Norman et al., 2018; Voogt et al., 2014). The practical implications of these results are that a brief two-session group interven-tion is available. As recommended by other authors like Salazar et al. (2024), short formats favor student retention in clinical trials on alcohol consumption, although sessions could be increased to analyze their effect on TPB variables such as attitude. Furthermore, the study results showed a decrease in drinks per occasion in the experimental group, which may protect young adults from adverse consequences (Almeida-Antunes et al., 2021; Gierski et al., 2020; Krieger et al., 2018; Steele et al., 2022), promote stress reduction, increase self-confidence, and improve quality of life (Char-let & Heinz, 2017).

				Another significant aspect of the study is that it man-aged to reduce monthly consumption, the number of stan-dard drinks per occasion, and the days of consumption in the subgroup of young adults with hazardous consumption. Hazardous consumption increases the likelihood of adverse consequences for the individual, including medical, psychi-atric, familial, and/or social issues (Krieger et al., 2018). Accessing groups with hazardous alcohol consumption for participation and maintenance in interventions is typically challenging (Salazar et al., 2024). However, the relevance of this proposal lies in its integration of young adults with varying levels of consumption, allowing students with hazardous consumption to benefit from the content of the intervention without exposing themselves to the stigma as-sociated with mental health (Lee & Shin, 2022; Tembo et al., 2017). Nevertheless, the small sample size means that the effect sizes achieved should be interpreted with caution.

				The descriptive norm decreased in the post-evaluation of the EG compared to the CG. Descriptive norms refer to the belief that most peers consume alcohol and that this be-havior is both normal and socially acceptable. These per-ceptions lead young people to overestimate the prevalence of drinking among their peers and predict substance use. Consumption is therefore influenced by erroneous descrip-tive norms, which can be addressed (Burkhart, 2009). A strategic component of the intervention plan was for par-ticipants to distinguish between their consumption and the perception of others’ consumption, using information about their peers’ actual consumption to adjust their perceptions. 

			

		

		
			
				This adjustment could be reflected in a lower descriptive norm score. This change is significant because social norms methods have substantial effects on consumption and re-duce long-term alcohol problems (Burkhart, 2009).

				In the control group that received the intervention, young adults showed increased perceived behavioral con-trol towards abstinence and situational confidence after the intervention, consistent with the findings of Salazar-Garza et al. (2012) and Alonso-Castillo et al. (2013). Self-efficacy protects against excessive alcohol consumption (Chomsri et al., 2018; Foster et al., 2014), meaning that people con-fident in their ability to abstain from drinking are likely to drink less than those who are insecure (Foster et al., 2014). Self-efficacy inversely predicts alcohol consumption (Ad-amson et al., 2009), supporting the use of strategies that increase self-efficacy in interventions aimed at moderating alcohol consumption (Cooke et al., 2016; DiBello et al., 2019). Moreover, another study found that favorable atti-tudes and self-efficacy towards moderating alcohol con-sumption were prospectively associated with a reduction in alcohol consumption and alcohol-related problems (DiBel-lo et al., 2019).

				Although efforts were made to adhere to the recommen-dations of the CONSORT guidelines (Schulz et al., 2010), this study has significant limitations that should be consid-ered when critically interpreting findings. First, due to the nature of this type of design, the initial participant sample, prior to randomization, was obtained through non-probabi-listic sampling. However, participants were recruited from one of the academic units of the Universidad Autónoma de Tamaulipas (UAT) with the highest student enrollment, making it a typical purposive sample for studies of this kind Bravo-Alcocer et al., 2024; Hernández et al., 2014; Voogt et al., 2014). Although the sampling procedure was not ran-dom, the assignment of participants to experimental and control groups was randomized. Additionally, sample size was calculated using a statistical procedure that considered the expected effect size to determine the appropriate num-ber of participants per group. Although the results cannot be generalized to all university students, they can be compared with those from populations with similar demographic and contextual characteristics.

				Another limitation concerns participant attrition during follow-up, a common issue in randomized trials (Akl et al., 2021; Fewtrell et al., 2008). In response to this, the data were analyzed using a modified intention-to-treat (mITT) approach, which excluded participants who did not com-plete follow-up assessments. Although this method may introduce bias, efforts were made to comply with CON-SORT guidelines (Schulz et al., 2010) by providing a clear description of participant flow, reasons for attrition, and the number of cases excluded from the analysis.

				Moreover, participants lost to follow-up were com-pared with those who completed the study within each 
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				group, and no significant differences were found in their baseline alcohol consumption characteristics. This provides some assurance that the participants retained in the analysis did not substantially differ from those who dropped out. As Akl et al. (2012) note, when individuals lost to follow-up present a less favorable baseline profile, they may have worse outcomes, potentially introducing bias. In this study, although some attrition occurred, the number of random-ized participants exceeded the target sample size, and the final sample maintained sufficient statistical power for the planned analyses.

				Self-reported data present both advantages and limita-tions. Contextual and environmental factors, such as cultural norms, the assessment setting, and immediate interpersonal dynamics, can influence participants’ responses and increase the risk of social desirability bias (del Boca & Darkes, 2003). This is particularly relevant in studies addressing sensitive topics such as substance use, violence, and abuse (del Valle & Zamora, 2021). To minimize this potential bias, all the instruments in this study were self-administered online by participants, thereby promoting confidentiality. Moreover, online evaluations conducted with proper planning and ex-ecution can provide data equal to or better than traditional paper evaluations (Chang & Vowles, 2013).

				Anonymity and confidentiality have been shown to en-hance the validity of self-reports on alcohol consumption by reducing the perceived risk of negative consequences (Langenbucher & Merrill, 2001). Participants were there-fore encouraged to respond sincerely through the informed consent process and instrument instructions, which under-lined the fact that their anonymity would be fully protected. Evidence suggests that anonymous self-reports increase the likelihood of honest responses, particularly in relation to stigmatized behaviors (del Valle & Zamora, 2021).

				Assessing alcohol consumption over extended peri-ods can lead to measurement errors due to memory deficits (Gmel & Daeppen, 2007). The LIBARE instrument was used, which has shown adequate test-retest reliability in the Mexican population (Echeverría & Ayala, 1997). Lim-ited monitoring time points may not accurately capture the changing nature of consumption on specific calendar dates (Voogt et al., 2014), which is why future studies should monitor over longer periods ranging from six to 12 months. 

				While no single measure of alcohol consumption is ideal for all contexts or populations, this study employed validated instruments with solid psychometric properties. In particular, the LIBARE calendar has demonstrated validity in helping participants accurately recall drinking episodes and report consumption across specific time intervals (del Boca & Darkes, 2003). Despite their inherent limitations, self-report tools have shown acceptable levels of reliability and validity, and remain non-invasive, cost-effective meth-ods for assessing alcohol use (del Boca & Darkes, 2003; del Valle & Zamora, 2021). All the limitations outlined above 

			

		

		
			
				should be considered when interpreting the results of this study, and caution should be exercised when generalizing the findings to adolescents, students from private institu-tions, or out-of-school youth.

				In conclusion, the intervention effectively reduced the number of drinks per occasion, monthly alcohol consump-tion, and frequency of drinking among participants in the at-risk group. This suggests that individuals with higher initial risk levels benefitted from the intervention content without being exposed to the stigma often associated with mental health treatment (Lee & Shin, 2022; Tembo et al., 2017), as they participated alongside individuals with vary-ing levels of consumption. Moreover, a decrease in per-ceived descriptive norms was observed in the experimental group, indicating that targeting social norms may contribute to behavioral change. This adjustment in self-perception is noteworthy, as interventions addressing normative beliefs have shown long-term effectiveness in reducing alcohol-re-lated problems (Burkhart, 2009). Nevertheless, the results observed in the experimental and at-risk subgroups should be interpreted with caution, considering the constraints re-lated to participant attrition, potential measurement biases, and the limited generalizability to populations similar to the one studied.

				The intervention applied to the control group was also associated with increased self-efficacy in managing sit-uations involving potential alcohol misuse. This supports the integration of self-efficacy-enhancing strategies in the design of alcohol reduction programs, given the well-es-tablished association between higher self-efficacy and de-creased alcohol use and related problems (DiBello et al., 2019). As a future research direction, confirmatory trials of this intervention are recommended, ideally incorporating an increased number of sessions and follow-up assessments at three, six, and 12 months, to better evaluate its long-term effects and risk–benefit profile.
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ABSTRACT

Introduction. Hazardous alcohol consumption among university students is a public health issue, which the-
oretically supported internet-based interventions have proven effective in addressing. Objective. To evaluate
the effectiveness of an internet-based brief intervention, registered at clinicaltrials.gov as NCT05533554. The
intervention was designed using the Theory of Planned Behavior (TPB), based on the hypothesis that alcohol
consumption intention and drinking behavior will be lower in the experimental group compared to the control
group. Method. An experimental design was employed, including an experimental group (n = 38) and a con-
trol group on a waiting list (n = 38), with pre- and post-intervention evaluations conducted a month apart. The
control group consisted of 36 participants at the time of receiving the intervention. Results. The intervention
reduced the number of drinks per occasion in the experimental group. Monthly consumption, number of
drinks per occasion, and days of consumption decreased in the at-risk subgroup. The descriptive norm in
the experimental group decreased, suggesting that addressing social norms may be related to behavioral
changes. The intervention in the control group increased self-efficacy in coping with potential alcohol abuse
situations. Discussion and conclusion. The internet-based brief intervention was effective in reducing alco-
hol consumption in the experimental group, particularly the at-risk subgroup. The control group’s self-efficacy
in dealing with alcohol abuse also increased following the intervention. Further experimental studies are rec-
ommended to confirm its effectiveness.

Keywords: University students, alcohol consumption, internet-based brief intervention, Theory of Planned
Behavior.

RESUMEN

Introduccion. El consumo de alcohol de riesgo entre estudiantes universitarios es un problema de salud
publica. Las intervenciones basadas en internet, con respaldo teérico, han demostrado ser eficaces para
abordar este problema. Objetivo. Evaluar la eficacia de una intervencion breve basada en internet, regis-
trada en clinicaltrials.gov como NCT05533554, disefiada segun la Teoria del Comportamiento Planificado
(TCP), con base en la hipétesis de que la intenciéon de consumo de alcohol y la conducta de consumo seran
menores en el grupo experimental en comparacion con el grupo control. Método. Se empledé un disefio
experimental, incluyendo un grupo experimental (n = 38) y un grupo control en lista de espera (n = 38), con
evaluaciones previas y posteriores a la intervencion realizadas con un mes de diferencia. El grupo control
estaba compuesto por 36 participantes al momento de recibir la intervencién. Resultados. La intervencion
redujo el nimero de bebidas por ocasién en el grupo experimental. El consumo mensual, el nimero de be-
bidas por ocasién y los dias de consumo disminuyeron en el subgrupo de riesgo. La norma descriptiva en
el grupo experimental disminuyd, lo que sugiere que abordar las normas sociales podria estar relacionado
con cambios de comportamiento. La intervencion en el grupo control aumenté la autoeficacia para afrontar
posibles situaciones de abuso de alcohol. Discusidn y conclusion. La intervencién breve por internet fue
eficaz para reducir el consumo de alcohol en el grupo experimental, especialmente en el subgrupo de riesgo.
La autoeficacia del grupo control para afrontar el abuso de alcohol también aumento tras la intervencion. Se
recomiendan estudios experimentales adicionales para confirmar su efectividad.

Palabras clave: Estudiantes universitarios, consumo de alcohol, intervencion breve basada en internet, Teo-
ria del Comportamiento Planificado.
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