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Abstract  
Lately, a risky behavior that has been of concern in the Netherlands is alcohol intoxication in adolescents. Numerous studies have investigated the relationship between birth order and risky behavior, however, there are but a few studies that looked specifically into the association between birth order and adolescent alcohol use. Moreover, the possible factors explaining this relationship are still mostly unknown. This study examined the relationship between birth order and adolescent alcohol use taking into account the mediating roles of  parent-adolescent relationship quality (support and conflict) and parental monitoring. A total of 3450 participants were drawn from a larger 3-wave study called “The Adolescent Risk-Taking (ART) Project” from various schools in the Netherlands. Results indicated that there was no relationship between birth order and adolescent alcohol use. Moreover, birth order was not associated with parental factors. Nonetheless, parent-adolescent conflict and parental monitoring were significantly predictive of alcohol use. 














Birth Order and Adolescent Alcohol Use:
The mediating role of Quality of Parent-Adolescent Relationship and Parental Monitoring. 
Alcohol intoxication amongst adolescents in the Netherlands has been a pressing area of concern for parents, doctors and policy makers. In addition, there has been an increase in admission of adolescents to Dutch pediatric departments in relation to acute alcohol intoxication (Nienhuis, Van der Lely, & Van Hoof, 2017).  As some cases include serious complications, this calls for a further look into identifying protective factors and risk factors to work on preventative strategies and interventions regarding alcohol intoxication amongst adolescents. The current study focuses on the association between birth order and adolescent alcohol use. Furthermore, the quality of the parent-adolescent relationship and parental monitoring is taken into account both as predictors of alcohol use and to see if parenting factors play a role in the association between birth order and adolescent alcohol use. 
Birth Order & Risk Taking 
The developmental period of adolescence is marked by the pruning and strengthening of interconnecting neurons and changes in the domains of social and psychological growth. As with these significant changes, adolescents are more inclined to participate in behaviors that are risky and harmful to them (Steinberg, 2010). Risk taking behavior especially in adolescence is a vehicle to gain independence from authority figures such as parents and for adolescents to increase their social abilities through participating in activities involving their peers. At the same time, risk taking behavior may also place adolescents in situations that may impact their health and safety.  An environmental factor that should be considered in relation to risk taking is birth order. Throughout recent years several studies have shown an association between birth order and adolescent risk taking behavior (Sulloway, 1996; Sulloway & Zweigerhaft, 2010; Krause et al., 2014). While previous studies have indicated a relationship between birth order and adolescent risk taking in general, risk taking in adolescents is broad and therefore it is often difficult to see the actual relationship between birth order and a particular risk taking behavior. A narrower and more specific area such as alcohol use would aid in a clearer and more precise direction of the relationship. 
Direct associations have been reported regarding siblings and adolescent substance use in general (Brook, Whiteman, Gordon & Brook, 2003; Needle et al., 1986). Moreover, studies that have studied adolescent alcohol use specifically have also indicated a direct association between presence of siblings and alcohol use (D'Amico & Fromme, 1997; Bahr, Hoffmann & Yang, 2005; Boyle et al., 2001). While it is recognised that regular alcohol consumption by an older sibling is associated with a possible increase in risk for regular alcohol consumption for the youngest sibling (Scholte, Poelen, Willemsen, Boomsma & Engels, 2008), very few studies have examined if birth order is also associated with adolescent alcohol use. 
There is but one study that looks directly at the  relationship between birth order and alcohol intoxication among Dutch adolescents (De Veld et al. 2019).  For this study, data on underage alcohol intoxication was collected across 10 years from Dutch hospitals with a total of 2,234 patients involved who were between the age 12 and 17 years old. Results showed the presence of older siblings is indeed associated with an increase in youth hospital admissions.  While taking this study into account, certain limitations should be considered. Firstly, only 40% of information was known on if the adolescents had siblings and on their position order in the family. Secondly, while there was a significant effect, this study did not investigate specific factors that might explain why being the first born serves as a protective factor. 
 The current study explores the association  between birth order and alcohol use  and expands on this by identifying possible reasons birth order may serve as a protective factor for firstborns and a risk factor for later borns. As stated above, while previous research has focused on siblings acting as role models regarding substance use and alcohol use in particular, these studies are confounded by birth order. Moreover there may be alternative explanations that have yet to be explored as one research showed environmental factors have been found to play a role in adolescent alcohol use (Pagan et al., 2006). The present study examines an alternative environmental factor, which is the role parents play in relation to the association between birth order and adolescence alcohol use. In particular, this study focuses on the quality of parent-adolescent relationship and parental monitoring. 
Theoretical Framework
The relationship between birth order and risk taking is supported by (1) the resource dilution model and (2) family niche theory by Sulloway (1996). (1) The resource dilution model posits that as children in the family increase, resources decline (Blake, 1981; Downey, 2001). Such resources are parental time, energy and financial resources. This is in accordance with the hypothesis that parents' supervision of their children after the first born, decreases, as they may have limited energy to spend on them (Averette et al., 2009). To elaborate on this theory, in some instances, older siblings are utilized by parents to monitor their younger siblings instead of parents themselves. Furthermore, parents are also shown to be more protective of their first born but decline in vigilance with the following children in the birth order. 
These explanations are in line with (2) Sulloway’s family niche theory. From an evolutionary perspective, Sulloway proposed that in order to enhance cooperation and lessen competition, siblings will adjust to play different roles within the family system which may lead to an enhanced sibling relationship (Rohrer, Egloff & Schmukle, 2015). Sulloway’s theory indicates that because the first born takes most of the parental care, they tend to be more obedient in order to hold their position. Furthermore, being the first born of the family, they have a higher advantage in obtaining parental resources that are scarce. This leads them to follow through with expectations of the family which are more likely to serve as a protective factor against risk taking (Sulloway, 1996). Conversely, in order for later borns to gain parental care and investment, they try to find a different niche position in the family.  To elaborate, they are more inclined to question authority figures and indulge in risky behaviors as they explore other alternatives to assert themselves through relying on social support, for example, resulting in a more extraverted personality. These differences can be associated with changes in family dynamics as there may be parental difficulties in reacting sensitively with two children at the same time. Furthermore, as later borns may have only experienced shared parental attention (with their older siblings), they may place lower expectations in the quality of parental relationship (Hallers-Haalblom et al., 2014). Does parenting behavior of first and later born children continue to differ as children mature and become adolescents? Would this involvement hold true regarding the quality of parent-adolescent relationships too? Moreover, would this equally hold for parental monitoring? These factors are discussed next. 
Quality of the parent-adolescent Relationship 
The quality of the relationship between parent and offspring has been shown to affect adolescent adaptation (Branje et al., 2009). In this present study, the quality of parent-adolescent relationship is measured by parent adolescent conflict and parental support. Previous studies have shown that conflict between parent-adolescents is associated with an increase in risk taking behavior such as alcohol use and are prone to depressive symptoms amongst others (Skinner & McHale, 2016). Shanahan et al. (2007) further showed that peak of conflict frequency seemed to be earlier with second-born siblings and is associated with the transition of the first born in the family, indicating a spillover effect. Findings have also suggested that in the presence of parent-adolescent conflict, adolescents may experience an elevated feeling of emotional and physiological arousal which is a possible pathway in explaining the role of parenting in adolescent alcohol use and risk (Chaplin, 2012). Specifically, responses and attitudes towards adolescents that are negative, critical and unsupportive may lead to discomfort hence a coping mechanism that an adolescent may utilize to reduce such discomfort is through indulging in alcohol. 
While conflict is an unavoidable aspect during adolescent growth, parental warmth serves as a protective factor in the quality of the relationship between parent-offspring as some research has indicated support and warmth from parents is inversely related to substance use (Mills et al., 2021). Consequently, low parental support has shown to be related to increased levels of substance use (Mills et al., 2021). To expand on this, the Shanahan et al. (2007) study on the differences in parental warmth between two-siblings family with an age range from 7 through 19 over 5 years indicated that while there is an overall decrease in parental warmth from early and middle adolescence in both siblings, first-borns reported warmer relationships with both parents in comparison with second borns. As the quality of relationship involves both parental conflict and warmth, the present study examines the role the relationship quality between parent-adolescent plays in the association between birth order and adolescent alcohol use. Furthermore, the present study is the first to include the quality of parent-adolescent relationship as a mediator in relation to birth order and alcohol use. If this association holds true, lack of good parent-child relationship may shed some light as to why there are differences between birth order and risk taking.. Future interventions as well are able to focus more directly on the parent child relationship to reduce adolescent risk taking behavior 
Parental Monitoring 
In addition to the quality of the parent-adolescent relationship, the importance of parental monitoring as a protection against risk taking has been shown in various studies as well (Amato & Fowler; Amato & Rivera; Browning et al., 2005; Fletcher et al., 1995). Parental monitoring is associated with lower levels of consumption of alcohol as well as delays the initiation of alcohol in adolescents (Kristjansson et al., 2010; Ryan et al., 2010). On the flip side, insufficient parental monitoring has been shown to be associated with  higher levels of alcohol engagement among adolescents (Micalizzi et al., 2019; Muchiri et al., 2018). To further look into the differences in monitoring between first borns and later borns, a two wave study by Averette et al. (2009) examined the association between birth order and risk-taking in 14,738 adolescents from age 7 through 12 from schools in the United States and if the birth order effect was mediated by the differences in the amount of parental supervision given. Results indicated that parental monitoring did not explain the relationship between birth order and risk taking such as substance use and sexual activity. There are, however, a couple of limitations to this study. First, the type of supervision was vague as data that was provided was based on if parents were at home often leaving out other essential components such as types of engagement with their child or how actively parents monitored their child. Second, alcohol use was measured by one dichotomous variable regarding if the adolescent had consumed alcohol in the past year. Therefore the present study continues to look into the main effect of monitoring and whether it explains the relationship between birth order and adolescent alcohol use but instead uses a more elaborate measure of parental monitoring which comprises 6 items and will further include an extended measure of adolescent alcohol use that focuses on alcohol frequency and problematic alcohol use. Together, the quality of parent-adolescent relationship and parental monitoring could provide insight as to why siblings differ in the choices that they make especially regarding risk taking behavior such as alcohol intoxication. 
Present study  
The first purpose of this multifold longitudinal study is to look into the association between birth order and alcohol use in adolescents, focusing on problematic alcohol use and frequency of alcohol intake. The second purpose of this study is to examine the  roles of the quality of parent-adolescent relationship and parental monitoring play in predicting alcohol use in adolescents. Lastly, the third purpose of this study is to see whether the quality of parent-adolescent relationship and parental monitoring can explain the association between birth order and alcohol use in adolescents. 
We hypothesize that compared to adolescents who are first born, adolescents with an older sibling are more likely to (1) show higher frequency of alcohol use and  (2) are more likely to participate in problematic alcohol use.  We further hypothesize that  (3) there is an inverse relationship between  parental support and parental monitoring on frequency of alcohol use and problematic alcohol use in adolescents; that is, the higher the quality of parental support and parental monitoring, the lower the frequency of alcohol use and problematic alcohol use in adolescents and that  for parental conflict,there is a direct positive relationship between parent-adolescent conflict on frequency of alcohol use and problematic alcohol use; that is, the higher the parent-adolescent conflict, the higher the frequency of alcohol use and problematic alcohol use drinking in adolescents.  Finally we hypothesize that  (4) the relationship between birth order and alcohol use in adolescents is mediated by the quality of parent-adolescent relationship and parental monitoring; that is, birth order has an indirect relationship with frequency of alcohol use and problematic alcohol use drinking through the quality of parent-adolescent relationship and parental monitoring.

Method
Participants
Participants in this present study were drawn from  a larger 3-wave longitudinal study called “The Adolescent Risk-Taking (ART) Project.” This research project which focuses on adolescent risk-taking in various domains began in 2012 and each assessment was conducted 1 year apart. Participants were recruited through schools across the Netherlands. At baseline, a total of 601 adolescents participated with 370 (61.6%) adolescents identified as Dutch whereas the remaining 231 (30.9%) adolescents identified themselves as ethnic minority groups. All participants were from diverse  socio-economical families.  In this sample, 38 percent of participants had one sibling of which 205 were first borns and 195 were second borns. For this study, data from wave 1 with a sample size of 601. 
Procedure
Participants were recruited from eight high schools in six different regions in the Netherlands. A priority was set to ensure the recruitment of ethnically diverse schools. The schools were sent an email and then they were called. Information letters explaininging the research project were received by parents as well as dissent letters which could be returned in the event that parents did not approve the participation of their children in the study. Of 810 potential students, 9.75% did not have permission from their parents to participate whereas the other adolescents refused participation on their own or were not present during the collection of data due to other conflict (e.g., illness).  Data-collection was led by experienced research assistants which took place at schools. As a participation prize, participants could either receive 2 euros worth of  chocolate candy or enter their name in a raffle for a chance to win a gift voucher worth 50 euros.
Measures 
Adolescents in wave 1 completed questionnaires that tap into alcohol frequency and problematic alcohol use (Nieuwenhuijzen et al., 2009), parental monitoring  (Kerr & Stattin, 2000) and relationship quality ( Furman & Buhrmester, 1985). 
Birth order 
Birth order was reported by adolescents by answering several questions. The first was “How many (step) brothers and (step) sisters do you have?” where participants state the number of siblings in numerical form. A question in order to determine the presence of siblings and family size. The second question determines the birth order when siblings are present “What is your position in the family?” Answers ranging between 1 (first born), 2 (second born), 3 (third born) and so on. Birth Order was entered in the models as a dichotomous variable (First borns 1; 2 later borns). In this research, only children were considered as firstborns. 
Alcohol use 
Alcohol use was measured with six items that tapped into alcohol experience. Alcohol  frequency was assessed with one of the six items with the question, “do you drink alcohol?”. It was measured on a 5-point scale ranging from 0 (No, I have never) to 5 (Yes, every day). Adolescents who had never drank or who have drunk in the past but do not currently drink were coded as 0 and were included in the analyses (cf. Nieuwenhuijzen et al., 2009). Problematic alcohol use was assessed with 5 items containing the following questions, “how often did you drink five or more drinks in a row in the past month?”, “Did you ever participate in imbibing before going out to a party”, “how many times have you been drunk or intoxicated by alcohol?”, “In the past four weeks, how often were you drunk or intoxicated by alcohol?”, and “How often did you drink alone?”. Some of the items were measured on a 6-point scale ranging from 0 (never) to 6 (9 times or more). Z-score was performed on the questionnaire of alcohol frequency and problematic alcohol use to ensure standardized scoring as the scores are from different normal distributions. Internal consistency for problematic alcohol use was α = .69.
Quality of parent-adolescent relationship
Parent-adolescent relationship quality was reported by adolescents using the Network of Relationships Inventory (NRI; Furman & Buhrmester, 1985). Measures of parental support and negative interactions (conflict) were assessed with a 5-point Likert scale ranging from 1  (little to none) to 5 (could not be more). It was assessed with  5 items on conflict and 6 items on support for mothers and fathers separately with questions such as "How often does your father support the things that you do?”. Higher scores indicate greater quantity (not intensity) of parental support and conflict. In order to get a parental assessment, the present study combined measures of father and mother. Reliability was acceptable across waves as parental support for father and mother  α = .85 and parental conflict for father was α = .88 and for mother α = .90. Previous research has also shown good reliability for this scale (see e.g., Dekovic, Wissink & Meijer, 2004; Defoe et al., 2013).
Parental monitoring
Parental monitoring was reported by adolescents using the Parenting Practices construct comprising 6 items in the subscale for adolescents (Kerr & Stattin, 2000). Measures of parental control were assessed with a 5-point Likert scale ranging from 1 (never) to 5 [almost (always)]. It was measured with items for adolescents such as “Does at least one of your parents always demands that you say where you are at night, who you are with and what you are going to do?”. Higher scores would indicate higher levels of monitoring . The reliability for adolescent-reported "monitoring" was very high, α = .83
Statistical Analysis
The hypotheses were tested through conducting a regression analysis. Hayes PROCESS (2013) macro via SPSS (model 4) is utilized for these two sets of mediation analysis. In analysis (1), the outcome variable is alcohol frequency and in analysis (2), the outcome variable is problematic alcohol use. The predictor variable is birth order and there are three mediators: parental monitoring, parental support and parent-adolescent conflict. A series of regression models are fitted, first in predicting parental monitoring, parental support and parent-adolescent conflict using birth order (step 2); frequency of alcohol using parental monitoring,  parental support and parent-adolescent conflict and birth order (Step 3 & 4); and finally alcohol frequency on birth order (step 1). Steps 1 to 4 are repeated with (2) problematic alcohol use.  To test if the mediation effect is statistically significant, the bootstrapping approach is adopted (Hayes, 2021). For these data, a 95% bias-corrected and accelerated confidence interval is used to generate 500 bootstrap samples. Covariates were controlled for in both analyses (i.e., age and family size). These analyses were conducted using SPSS 26.0 and Process Version 3.5.
Figure 1
Mediation model on the role of parental factors on birth order and alcohol use.
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Results 
Preliminary Analysis 
The descriptive statistics and intercorrelations of the study variables are reported in Table 1 . Parental support and parent-adolescent conflict were correlated except for parental monitoring. Furthermore, all variables were correlated with alcohol use (1st wave), except birth order.
Table 1
 The correlations, means and standard deviation for sibling size, age, birth order, parent-adolescent conflict, parental support, parental monitoring and alcohol (frequency and problematic use).

 					1.	 2.	 3.	 4.	5.	6.	7.	8.	
1. Sibling Size 			-
2. Age 				 .06	  -
3. Birth Order			 .30**	   .03	  -	    	
4. Parental Conflict		 .02	   .08	  -.02	-
5. Parental Support.		-.03	  -.18**	  -.01	-.12**	-	
6. Parental Monitoring		-.03	  -.07	  -.05	 .01	 .30**	-	
7. Alcohol Frequency (W1)	 .03	   .39**	   .02	 .22**	-.13**	-.16**	-
8. Problematic Alcohol (W1) 	 .07	   .36**	  -.01	 .26**	 -.17**	-.17**	 .79**	-
M                                                       1.96      13.50      1.63      1.73        2.98     3.31       .57        .30	
SD                                                      1.51        1.23        .48        .67          .79      1.02     1.12       .80


Note. * = p < .05. ** = p < .01. *** = p < .001
Association between birth order and alcohol use.
A regression analysis was conducted to analyze if birth order predicts alcohol frequency and problematic alcohol use (Figure 2). Results showed that there was no significant effect, which means birth order did not significantly predict alcohol frequency, b = 0.05, t(458) = .52, p = .61. nor problematic alcohol use, b = -0.04, t(458) = -.65, p = .52. 
Mediation Analysis
Figure 2 presents the results of the mediation analysis (PROCESS, Model 4) with parent-adolescent conflict, parental support and parental monitoring as the mediators (M) in the link between birth order (X) and alcohol use (Y). An examination of the direct effects indicated that there was an overall non-significant mediation effect. Furthermore, birth order did not significantly predict the parental factors. However, parental-adolescent conflict  was found to be a direct predictor of alcohol frequency, b = 0.33, t(458) = 4.48, p < .001. and problematic alcohol use, b = 0.27, t(459) = 5.5, p < .001. Additionally, parental monitoring was found to be a significant negative predictor of alcohol frequency, b = -.14, t(459) = -2.86, p = .005.  and problematic alcohol use, b = -0.09, t(459) = -2.88, p = .004. Parental support did not significantly predict alcohol use. 
Figure 2
Mediation Analysis for the relationship of birth order on adolescent alcohol use through parental factors.
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Note. The association between birth order and alcohol frequency (before the slash) and the association between birth order and problematic alcohol use (after the slash). Predicting the effect of parental factors on alcohol frequency (before the slash) and parental factors on problematic alcohol use (after the slash). All presented effects are unstandardized; a is the effect of birth order on parental factors, b is the effect of parental factors on alcohol use; c is the direct effect of birth order on alcohol use.  
*p < .05. **p < .01. *** p < .001.
Discussion
The current longitudinal study investigated the specific relationship between birth order and adolescent alcohol use. Drawing from established birth order theories such as the resource dilution model (Blake, 1981; Downey, 2001) and family niche theory (Sulloway, 1996), this study further examined the potential interplay of parenting factors in understanding the relationship between birth order and adolescent alcohol use. The findings of this study provide further confirmation of the necessity in focusing on parental factors that may serve as both protective and risk factors in adolescent substance use. Furthermore, it reveals the importance of looking beyond birth order in adolescents in understanding alcohol use. 
Association between birth order and alcohol use 
The results revealed that contrary to expectations birth order was not associated with  adolescent alcohol use (alcohol frequency and problematic alcohol use). These results contradicted the findings of De Veld et al. (2019) as they found a relationship between birth order and alcohol intoxication.  One possible explanation for the inconsistency between the current results and De Veld et al. (2019)  is that the methodological requirements may have been less rigorous in the past study. For instance, in De Veld (2019), the classification was based on youth admissions in hospitals and specifically looked into acute alcohol intoxication. To elaborate, the current study used a normative sample whereas De Veld (2019) had a clinical sample. Drawing from this explanation, it could be that only in the extremity of alcohol use does birth order have an association. While we may not know the extent to which the selection criteria may contribute to the differences between the past and current study, it should not be removed as a source of ambiguity. 
While taking into account Sulloway’s theory that later borns may not have been as advantageous as first borns when competing for parental resources thus leading to risk taking such as alcohol use, birth order effect could be more apparent under high need conditions. Need in this instance refers to a dissonance between adolescent present state and required state of target (Caraco, 1981; Barclay, Mishra & Sparks, 2018). In light of this, this could further explain the findings in De Veld (2019) as it could be that in that sample, adolescents had a higher tendency to take more risk with alcohol leading to a severity in intoxication. `
Finally, in regards to age, a study By Jander, Merken, Kruizer & Fries (2013) has mentioned that in the Netherlands, problematic alcohol use is more apparent in 59% of 16 year olds and 71% in Dutch adolescents between the age of 17-18 years old. While the current sample population ranges between 12 and 16, at baseline, first year students were between ages 12- 13 years old and third year students were between 14 and 15 years old, this could further add into the possibility of the differences in the past and present study as De Veld (2019) range extended to 17 years old. 
Parental factors
	Parent-adolescent conflict and parental monitoring were indeed found to be predictors of alcohol use, the results supported past research regarding the association of parent-adolescent conflict and parental monitoring in predicting alcohol use (Kristjansson et al., 2010; Ryan et al., 2010). However, on the other hand parental support was not a predictor of alcohol use in adolescents. These findings suggest that parental support may not be a protective or risk factor for adolescents in relation to alcohol use. A possible explanation could be the period of transition of adolescents as family activities transition into social institutions such as school (Liu, Wang & Tian, 2019). That said, findings have shown that parental support served to be a stronger protective factor for older adolescents than younger adolescents instead (Mills et al., 2021). Additionally, Shanahan et al., (2007) further showed that there is an overall decline in parental support during early and middle adolescence thus parental support may not have been as impactful. 
Limitations
Although the current results do provide new insights, this study is not without limitations. One limitation worth considering is religion and ethnic group has also affected the size of families thus the effect of birth order may have differed within family. Ethnic groups were also a concern as there may have been less integration within the Dutch culture for ethnic minorities which may influence birth order in larger families, parental roles and risk taking as they may have stronger roots with their migration history. Another limitation in this study is that there was not an explicit distinction between siblings and step siblings, this could possibly add to the explanation as to why birth order did not explain alcohol use. Lastly, the assessments of adolescents' alcohol use and parental factors was a self-reported data, which could have increased the shared variance. While it has previously been established that adolescents are honest especially regarding sensitive topics, there could be a possible under- or overreport of their alcohol behavior (Brener et al., 2003). 
Strengths and Practical Implications
Despites the presenting limitations, the present study presents valuable implications. Firstly, this research simultaneously looked into the mediating roles of parental factors in the relationship between birth order and adolescent alcohol use. Moreover, the present findings strengthen the evidence regarding the associations among parental factors in predicting adolescents' alcohol use. Secondly, this study further controlled for family size while including a heterogeneous population  to account for the diversity in the Netherlands this present time. Finally, the results from this research may enhance intervention and prevent adolescent alcohol use through focusing on parental factors such as the prevention of conflict and increase in substantial monitoring as it has been shown that it can improve adolescent self-control (Liu, Wang & Tian, 2019). 
Conclusion
The present study was conducted to examine the relationship between birth order and adolescent alcohol use. This study showed no relationship between birth order and adolescent alcohol use however lack of parental monitoring did indeed predict adolescent alcohol use and parental conflict in particular did predict problematic alcohol use further suggesting to look beyond birth order and more directly into parenting factors in relation to adolescent alcohol use. 
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