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ABSTRACT. Objective: We hypothesized that etiologically relevant 
parental, peer, and demographic variables would predict both the transi-
tion into alcohol use and consequences and the increase in intensity of 
these outcomes from prematriculation to the sophomore year of college. 
Method: College students (N = 388) at a midsized northeastern public 
university were assessed during the summer before matriculation and 
during the spring semesters of their freshman and sophomore years. A 
recently developed mixed model for analyzing longitudinal response 
patterns with predominating zeros was employed to examine categorical 
transitions (binary portion) and growth (intensity portion). Results: As 
expected, there were strong effects of time reflected in both the binary 
and intensity portions of the models across the three outcomes (weekly 
alcohol use, heavy episodic drinking, and alcohol-related problems). 

Parental permissiveness of drinking and student intention to affiliate 
with fraternity/sorority organizations predicted the transition to use and 
consequence status for all three outcomes and for increases in alcohol 
use and consequences. Peer disapproval of drinking strongly predicted 
all alcohol use and consequence outcomes. Parental disapproval of heavy 
drinking, parental monitoring, and male gender were variably influen-
tial across the outcomes at low to moderate levels. Conclusions: Our 
findings indicate the importance of the parental context (e.g., parental 
permissiveness of drinking) as well as peer influences (e.g., intended 
fraternity/sorority involvement) in drinking behavior among college 
students. These findings underscore the need to examine both onset and 
growth of drinking outcomes. Intervention and prevention implications 
are explored. (J. Stud. Alcohol Drugs 70: 908-918, 2009)

	 Received: August 8, 2008. Revision: June 9, 2009.
	 *This research was supported by funding from the Alcoholic Beverage 
Medical Research Foundation to Mark D. Wood and by support under a 
Mentored Research Scholar Award from the American Cancer Society to 
Theodore A. Walls.
	 †Correspondence may be sent to Theodore A. Walls and Mark D. Wood 
at the above address or via email at: walls@uri.edu and mark_wood@uri.
edu.

COLLEGE STU DENT ALCOHOL USE    continues to 
be an area of particular concern (Hingson et al., 2005; 

O’Malley and Johnston, 2002; Wechsler et al., 2000). The 
college transition has been identified as a particularly risky 
period for increases in alcohol use and consequences (Baer 
et al., 1995; Read et al., 2005; White et al., 2006). For ex-
ample, from the summer before matriculation to the first se-
mester in college, significant increases have been observed in 
heavy drinking among college students (Sher and Rutledge, 
2007). Precollege drinking norms, prior substance use, and 
precollege party motivation predicted heavy drinking during 
the first semester of college.
	 Given the scope and chronicity of college student alco-
hol use, it is important to further study possible causes of 
drinking over this important developmental stage. The de-
velopment of alcohol use and misuse across adolescence is 
a complex and dynamic biopsychosocial process (Brown et 
al., 2008; Windle et al., 2008). Parental and peer influences 

are important factors affecting the ontogeny of alcohol use 
both directly and indirectly through their interaction with 
other risk and protective factors (Hawkins et al., 1992; Sher, 
1991). For example, Masten and S haffer (2006) illustrate 
ways in which parents influence children’s behavior under 
the risk and resilience perspective. A mong these factors, 
most germane to the current research is a framework in 
which parents’ beliefs and practices serve to moderate the 
impact of risk factors, decreasing, for example, the robust 
influence of peers on the initiation and escalation of alcohol 
use and misuse (Marshall and Chassin, 2000; Wood et al., 
2004). This framework is consistent with a number of social 
and developmental theoretical perspectives (Bronfenbrenner, 
1979; Dishion and Stormshak, 2007; Dodge et al., 2006).
	 This study is concerned with the roles of peers and par-
ents in relation to college students’ drinking behavior. Peer 
factors have been widely acknowledged as playing a central 
role in the development and maintenance of alcohol use 
among college students (Borsari and C arey, 2001; White 
et al., 2006). Previous research has supported the etiologic 
relevance of active and passive social influences (Read et 
al., 2005; Wood et al., 2001) and descriptive and injunctive 
norms (Borsari and C arey, 2003). O f particular interest, 
peer disapproval of alcohol use has been identified as an 
important predictor of alcohol use among college students 
(Borsari and Carey, 2006; Lo and Globetti, 1993). Among 
students who were nondrinkers in high school, friends’ dis-
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couragement of drinking has been found to predict drinking 
status in college (Lo and G lobetti, 1993). A lso, Reifman 
and Watson (2003) found that, among students who did not 
report heavy episodic drinking in high school, students who 
reported greater levels of friends’ approval of drinking were 
also more likely to report heavy episodic drinking during 
the first semester in college. C onversely, among students 
who reported engaging in heavy episodic drinking in high 
school, friends’ approval of drinking was not related to 
heavy episodic drinking during the first semester of college. 
This suggests that friends’ approval of drinking may have a 
greater influence on those who do not yet engage in heavy 
episodic drinking. Thus, preliminary evidence indicates that 
peer factors are differentially related to the initiation and 
maintenance of alcohol use during the college years.
	 There is also an extensive body of literature documenting 
the important role that parents have on the development of 
substance use during early adolescence (Barnes et al., 1994; 
Guilamo-Ramos et al., 2005; van der Vorst et al., 2005). 
Promotive or protective parental influences have been associ-
ated with delayed onset and with slower growth in adolescent 
alcohol use. Although originally crafted for early childhood, 
Baumrind’s (1967, 1971; see also B uri, 1991) influential 
model of parenting may provide a useful vantage point from 
which to frame consideration of these influences. Baumrind 
(1991) theorized that optimal childhood outcomes occur 
when parents are both highly demanding and highly respon-
sive, a style characterized as “authoritative.” Specifically, de-
mands include clear expectations for age-appropriate mature 
behavior and obedience, whereas responsiveness includes 
empathic understanding toward the child as well as respon-
siveness to the child’s needs. The constructs under study in 
this article—parental monitoring, parental permissiveness 
of drinking, and parental disapproval of drinking—are most 
consistent with Baumrind’s dimension of “demandingness.” 
Other constructs involving proactive warmth and support 
from parents perhaps better correspond to the dimension of 
parental responsiveness.
	 Previous research has minimized the potential influence 
that parents may have in the context of college student drink-
ing (Ham and H ope, 2003). H owever, a growing body of 
largely cross-sectional research suggests that parents do in 
fact continue to influence their children’s alcohol use during 
the college years (Patock-Peckham and Morgan-Lopez, 2006; 
Turrisi et al., 2000; Wood et al., 2004). In a college-age sam-
ple, low parental monitoring prospectively predicted heavy 
episodic drinking but not alcohol use frequency (White et 
al., 2006). Abar and Turrisi (2008) found that parental moni-
toring assessed at prematriculation predicted first semester 
alcohol use, with indirect effects on second semester drink-
ing mediated by close friends’ drinking. Parental disapproval 
of drinking has also been negatively associated with college 
student alcohol use and consequences both cross-sectionally 
and longitudinally (Boyle and Boekeloo, 2006; Jessor et al., 

2006). However, there has been mixed support for parents’ 
discouragement or disapproval of drinking in predicting 
drinking status among nondrinking college students (Lo and 
Globetti, 1993; Weitzman et al., 2003).
	 There is a strong need for additional longitudinal studies 
that examine predictors of the transition into drinking and the 
intensity of alcohol involvement across a range of alcohol-re-
lated outcomes (e.g., alcohol-related consequences). Accord-
ingly, in this study, we examined three primary outcomes: 
weekly alcohol use, heavy episodic drinking, and alcohol-
related consequences. By incorporating the examination of 
both the likelihood of transitioning to use and consequences 
and changes in the intensity of use and consequences over 
the first 2 years of college, the work presented here extends 
previous cross-sectional (Wood et al., 2004) and longitudinal 
(Capone et al., 2007; Read et al., 2005) analyses that have 
been reported on these data. We investigated whether parent 
and peer factors predicted both the likelihood of transitioning 
to use and consequences and the intensity. We hypothesized 
that intended fraternity/sorority involvement and parental 
permissiveness of drinking would be positively associated 
with the likelihood of transitioning and the intensity over 
time, whereas parental monitoring, parental disapproval of 
drinking, and peer disapproval of drinking would be nega-
tively associated with the likelihood of transitioning and the 
intensity.

Method

Participants

	 Incoming college students (N = 388) were recruited for 
a longitudinal study at a midsized public university in the 
northeastern United States. From an eligible sample of the 
578 baseline (prematriculation) respondents, 416 students 
(all 191 men and 225 randomly selected women) were tar-
geted for a longitudinal study. Of these, 388 students (93% 
of those targeted) participated at Wave 2 in the spring of 
their freshman year, and 355 (85.3% of those targeted) par-
ticipated at Wave 3 in the spring of their sophomore year. At 
baseline, participants continuing in the longitudinal study 
had an average (SD) age of 18.1 years (0.22). The majority 
of participants (87.4%, n = 339) were white, followed by 
Asian (4.4%, n = 17), Hispanic (2.3%, n = 9), black (2.1%, 
n = 8), Native American (0.2%, n = 1), and other ethnicity 
or multiracial (3.3%). One participant did not report race and 
ethnicity data. I n comparison with the university’s popula-
tion of incoming freshmen for the same academic year, 
whites were somewhat overrepresented in the sample (87% 
vs 77.5%), whereas H ispanics (2.3% vs 3.6%) and blacks 
(2.1% vs 3.6%) were slightly underrepresented. University 
data indicate that 10.4% of incoming freshmen did not pro-
vide race or ethnicity data. Women composed 56% of both 
the sample and the population of incoming freshmen.
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Recruitment procedure

	 Participants were recruited from a sample of 2,117 in-
coming freshmen (96% of the incoming class) attending 
summer orientation. During this orientation, students viewed 
an on-line announcement inviting first-time freshmen to 
participate in a study of “college student health behaviors 
and attitudes.” We received 970 e-mail inquiries about the 
project. Prospective participants were mailed a cover letter, 
consent form, and a baseline questionnaire packet. Follow-up 
recruitment efforts included two rounds of telephone calls, 
postcard reminders, and resending of mail surveys, resulting 
in completed questionnaires from 589 respondents. Of these, 
11 were eliminated because they were outside the study’s 
18- to 19-years-old age requirement, which was established 
because we wished to examine peer and parental influences 
among first-time entering freshmen. From this pool of 578 
respondents, all 191 men and 225 randomly selected women 
were targeted for the longitudinal arm of the study to ensure 
roughly equal representation of men and women. All partici-
pants provided informed consent. Questionnaires were com-
pleted by mail at baseline and were typically completed on 
site at follow-up. At Waves 2 and 3, 21 and 48 participants, 
respectively, completed questionnaires by mail rather than on 
site. Incentives for participation were $8.00 for completing 
the baseline questionnaire, $20.00 at Wave 2, and $25.00 at 
Wave 3. At both Waves 2 and 3, participants had a chance to 
win one of five $50.00 gift certificates.

Measures

	 As noted, students completed a baseline assessment in the 
summer before matriculation and two follow-up assessments 
in the spring of the freshman and sophomore years. From 
this larger battery, the following measures were used in the 
current study.
	 Demographics. Participants were assessed on gender (0 
= female, 1 = male) and age. Intended fraternity or sorority 
involvement was assessed at baseline in the summer before 
matriculation using a 5-point scale ranging from 0 = “defi-
nitely will be joining” to 4 = “definitely will not be joining.” 
This item was reversed and recoded to reflect three catego-
ries of intended fraternity/sorority involvement: 104 students 
(26.8%) reported that they definitely will not be joining a 
fraternity or sorority; 137 students (35.3%) reported that 
they probably will not be joining; and 147 students (37.9%) 
reported that they may join or definitely will be joining.

Predictors

	 Peer disapproval of drinking. Four items were adminis-
tered at baseline to measure how the students perceived their 
close friends’ disapproval of heavy drinking and impaired 
driving (Wood et al., 2004). For example, students were 

asked, “How would your close friends feel if you had five 
or more drinks once or twice each weekend?” Responses 
ranged from 0 = “approve” to 2 = “disapprove.” The four 
items were summed to create a total score (Cronbach’s α = 
.73).
	 Parent disapproval of drinking. Four items, which paral-
leled the peer disapproval items, were administered at base-
line to measure students’ perceptions of parent disapproval 
of heavy drinking and impaired driving (Cronbach’s α = .81; 
Wood et al., 2004).
	 Parental monitoring. At baseline, students were queried 
about their perceptions of parental monitoring using six 
items (Wood et al., 2004). Three items assessed how much 
the parents try to know where the student goes at night, what 
the student does with free time, and where the student goes 
after school. Three parallel items assessed students’ percep-
tions of how much the parents really knew. Responses ranged 
from 0 = “don’t try/know” to 2 = “try/know a lot.” The six 
items were summed to create a total score (Cronbach’s α = 
.85).
	 Parental permissiveness of drinking. T wo items were 
averaged to assess students’ perceptions of parental permis-
siveness of drinking (Wood et al., 2004). At baseline, the 
students retrospectively reported the number of drinks their 
mother and father considered to be an upper limit to con-
sume on any given occasion during the senior year of high 
school.

Outcome measures

	 Weekly alcohol use. S even items queried the students 
about the number of drinks they had, on average, for each 
day of the week (Baer et al., 2001). At the baseline assess-
ment participants were queried retrospectively about their 
average drinking during the senior year of high school. At 
the two follow-up assessments, participants were queried 
about their average drinking during the school year, which 
corresponded with the freshman and sophomore years of col-
lege. At each of the three assessments, the seven items were 
summed to create an index of the typical number of drinks 
students consumed per week.
	 Heavy episodic drinking. A t baseline, heavy episodic 
drinking was assessed retrospectively using a single item that 
measured the number of times students had consumed five 
or more drinks in a row in a typical 2-week period during 
the senior year of high school (Wood et al., 2004). Parallel 
items were used at the follow-ups, which referred to a typi-
cal 2-week period during the freshman and sophomore years 
of college. Participants responded on a 6-point scale: none, 
once, twice, 3-5 times, 6-9 times, and 10 or more times. 
Responses were recoded as 0, 1, 2, 4, 8, and 11 times.
	 Alcohol-related consequences. A lcohol-related conse-
quences were assessed with a modified (24-item) version of 
the Young Adult Alcohol Problems Screening Test (Hurlbut 
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and S her, 1992). T his measure assesses the frequency of 
several common negative consequences of alcohol use, in-
cluding drinking and driving, feeling physically sick, and un-
wanted sexual behaviors. Nine items with higher base rates 
(e.g., having a hangover) were assessed on a 10-point scale 
ranging from 0 = “no, never” to 9 = “40 or more times.” 
Fifteen items with lower base rates were assessed using a 5-
point scale ranging from 0 = “no, never” to 4 = “3 or more 
times.” Participants were asked about negative consequences 
during the past year at baseline and during the past 6 months 
at Waves 2 and 3 to ensure nonoverlapping response intervals 
at the shorter interval (Wave 2). Responses were recoded to 
reflect the number of times the students had experienced 
the consequence. The higher base rate items were recoded 
as 0-40 and the low base rate items were recoded as 0 to 3. 
Items were summed to create a single indicator of alcohol-
related consequences at each assessment. Alpha coefficients 
for this measure were .90, .91, and .91 at Waves 1, 2, and 3, 
respectively.

Analytical approach

	 In college-age population samples, alcohol use data reflect 
substantial amounts of consumption, heavy episodic drink-
ing, and alcohol-related problems (O’Malley and Johnston, 
2002; Wechsler et al., 2000). However, a sizable number of 
students enter college never having consumed alcohol. This 
results in positively skewed distributions on the drinking re-
sponse variables, frequently with predominating zeroes. The 
statistical literature has considered cases with nonnormal 
response distributions for several years (Johnson and Kotz, 
1969; Olsen and Schafer, 2001). Prevailing strategies have 
included transformation-based approaches and the use of 
alternative underlying distributions in regression frameworks 
(Land et al., 1996). Recent scholarship has led to several ver-
sions of specialized “two-part” regression-based models to 
enable researchers to properly analyze these data in the case 
of counts (Duan et al., 1983; Lambert, 1992) and continuous 
responses (Olsen and Schafer, 2001; Tooze et al., 2002). Our 
main analytic goal was to characterize the sources of varia-
tion that are associated with either (1) beginning to drink 
for the first time, or (2) the intensity with which drinking 
occurs after inception. Because the dependent variables were 
interval-level indicators with a high positive skew and high 
zero count, we chose a recently emerging model for analysis 
of data with this distributional form for the response. In this 
article, we utilized an approach developed by Tooze and col-
leagues (2002) involving a two-part, or mixed distribution, 
model based on two distributions. In this particular model, 
estimates from the two parts of the model are allowed to 
covary. T he model formulation by T ooze and colleagues 
draws from earlier work by Duan et al. (1983), G runwald 
and Jones (2000), Lachenbruch (1992), Lambert (1992), and 
Manning et al. (1981). Additional applications of two-part 

models include Brown et al. (2005) in the area of substance-
use intervention for youth, Mabry et al. (2007) in tobacco 
use research, and Witkiewitz and Masyn (2008) in the area 
of relapse after treatment for alcohol abuse or dependence. 
For this study, the approach enables consideration of both the 
transition into participation in drinking behavior (e.g., from 
0 drinks at Time 1) and the intensity of the behavior once 
drinking is engaged in (reflecting the trend of drinking level 
among those who drink). S imilarly, this approach enables 
conjoint consideration of the transition to alcohol-related 
consequences as well as the intensity of consequences among 
those who have experienced consequences.
	 Because this model has seen limited application in the 
alcohol literature, we outline the key aspects briefly. We refer 
to drinking as the response variable generically for model 
illustration; however, our response variables are the three 
outcomes detailed earlier. Two distributions are used in the 
mixed distribution model developed by Tooze et al. (2002): 
the binomial distribution, for the transition into drinking 
status, and either a normal or lognormal distribution for the 
drinking intensity when participants report drinking at least 
once. These distributions and related estimation algorithms 
were drawn from a macro that integrates parameters from 
the PROC GENMOD and the PROC NLMIXED procedures 
in SAS, Version 9.1.3 (SAS I nstitute I nc., Cary, NC), and 
also accounts for possible covariation of the two parts. The 
macro is available from Tooze and colleagues upon request. 
The overall model deployed by this macro can be written in 
SAS as a single combined likelihood for the two parts and 
fitted with a quasi-Newton optimization of a likelihood ap-
proximated by adaptive Gaussian quadrature. For practical 
application, the model is more easily expressed by the two 
equations that are estimated initially by independent GEN-
MOD and NLMIXED runs, one for each part of the model, 
and a statement clarifying the common parameter ρ, which 
reflects possible covariation between the two parts of the 
model. The key equations for the model are shown below. 
First, let Rij represent the occurrence of drinking behavior. 
A random variable Yij, represents the amount of a quantity 
with observed value yij for a unit of observation i at time j:

Given this, the conditional probability of occurrence is de-
fined as:

where  is comprised of a vector of fixed 
occurrence effects β1 and random unit occurrence effect u1i. 
The resulting general specification of the logistic model for 
occurrence is based on
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A second random variable is defined as the intensity variable 
conditional on the occurrence variable

and the general form for specification of the lognormal 
model becomes: 

.

The X vectors in each equation reflect the inclusion of co-
variates that explain the occurrence or intensity effects.
	 More generally, the binomial distribution is used as the 
underlying distribution for the binary portion in which the 
responses reflect whether a behavior has occurred (e.g., 
alcohol use vs no alcohol use), therefore, modeling the prob-
ability of a nonzero value. Either the normal or lognormal 
distribution can be used for the intensity portion to describe 
the probability distribution of the nonzero values. For in-
stance, the outcome in the intensity portion may be the typi-
cal number of drinks consumed per week, given that alcohol 
use has occurred.

	 For our analyses, we deployed the following model for 
each of the three alcohol-related outcomes, employing the 
lognormal distribution for the intensity part of the model: 

Alcohol outcome = Genderβ1 + Baseline Fraternity/Soror-
ity Statusβ2 + Parental Monitoringβ3 + Parental Permis-
siveness of Drinkingβ4 + Parental Disapprovalβ5 + Peer 
Disapprovalβ6 + Timeβ7

where the  observed vectors were the same 
(as listed above) for both the binary and intensity parts of 
the model. Time was coded as 0, 0.5, and 1.5 to reflect the 
unequally spaced intervals between assessments.

Results

	 The results of the binary (use vs nonuse) and intensity 
(frequency of the nonzero values) portions of the correlated 
model are depicted in Figure 1, Panels 1 and 2, respectively, 
and are described below. P arameter estimates, standard 
errors, and probability values are shown in Tables 1-3 for 
weekly alcohol use, heavy episodic drinking, and alcohol-
related consequences, respectively. The significant positive 

Figure 1, Panel 1.    Results of the binary portion of the models. Outcomes were heavy episodic drinking (HED), weekly alcohol use, and alcohol-related 
consequences. Only significant predictors are shown. For the predictor “male,” the odds ratio is interpreted as the amount that the odds of transitioning on 
the outcome decreases for men compared with women (e.g., half the odds of transitioning). For the continuous predictors, the odds ratio is interpreted as the 
amount that the odds of transitioning on the outcome will change for each one-unit increase in the predictor. If the odds ratio is positive, then the odds of 
transitioning increases; if the odds ratio is negative, then the odds of transitioning decreases. Greek = fraternity/sorority involvement; Par. = parental; HED = 
heavy episodic drinking; drks/wk = drinks per week; conseq = consequences. All p’s < .05.
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Figure 1, Panel 2.    Results of the intensity portion of the models. Outcomes were heavy episodic drinking (HED), weekly alcohol use, and alcohol-related 
consequences. Only significant predictors are shown. Greek = fraternity/sorority involvement; Par. = parental; HED = heavy episodic drinking; drks/wk = 
drinks per week; conseq = consequences. All p’s < .05.

Table 1.      Results of the correlated mixed distribution model for weekly 
alcohol use

	 	 Standard	
Variable	 Estimate	 error	 p

Binary portion
	 Intercept	 16.26	 6.37	 .01
	 Gender	 -0.88	 0.38	 .02
	 Intended fraternity/sorority	 0.95	 0.24	 <.0001
	 Parental monitoring	 -0.13	 0.07	 .06
	 Parental permissiveness for drinking	 0.80	 0.14	 <.0001
	 Parent disapproval for drinking	 -1.49	 0.78	 .06
	 Peer disapproval for drinking	 -0.59	 0.16	 <.001
	 Time	 1.66	 0.21	 <.0001
	 Variance	 6.64	 1.49	 <.0001
Intensity portion
	 Intercept	 4.24	 0.52	 <.0001
	 Gender	 0.13	 0.09	 .13
	 Intended fraternity/sorority	 0.17	 0.05	 <.01
	 Parental monitoring	 -0.03	 0.01	 .05
	 Parental permissiveness for drinking	 0.10	 0.03	 <.001
	 Parent disapproval for drinking	 -0.13	 0.06	 .02
	 Peer disapproval for drinking	 -0.27	 0.03	 <.0001
	 Time	 0.42	 0.04	 <.0001
	 Residual	 0.40	 0.03	 <.0001
	 Variance	 0.38	 0.05	 <.0001
Covariance	 1.23	 0.20	 <.0001

covariance displayed in Tables 1-3 indicates that individuals 
who were more likely to begin weekly drinking, to engage in 
heavy episodic drinking, or to experience consequences were 
also more likely to increase in the intensity of the behavior 
over the first 2 years of college.

Table 2.      Results of the correlated mixed distribution model for heavy 
episodic drinking

	 	 Standard	
Variable	 Estimate	 error	 p

Binary portion
	 Intercept	 9.64	 2.68	 <.001
	 Gender	 0.16	 0.30	 .59
	 Intended fraternity/sorority	 0.71	 0.19	 <.001
	 Parental monitoring	 -0.10	 0.05	 .06
	 Parental permissiveness for drinking	 0.45	 0.10	 <.0001
	 Parent disapproval for drinking	 -0.63	 0.31	 .04
	 Peer disapproval for drinking	 -0.94	 0.14	 <.0001
	 Time	 1.07	 0.16	 <.0001
	 Variance	 4.12	 0.86	 <.0001
Intensity portion
	 Intercept	 2.04	 0.42	 <.0001
	 Gender	 0.14	 0.08	 .07
	 Intended fraternity/sorority	 0.04	 0.05	 .41
	 Parental monitoring	 -0.03	 0.01	 .04
	 Parental permissiveness for drinking	 0.06	 0.02	 .02
	 Parent disapproval for drinking	 -0.06	 0.04	 .14
	 Peer disapproval for drinking	 -0.15	 0.03	 <.0001
	 Time	 0.10	 0.05	 .04
	 Residual	 0.38	 0.03	 <.0001
	 Variance	 0.15	 0.04	 <.001
Covariance	 0.73	 0.15	 <.0001

Results of the binary portion

	 The binary portion of each of Tables 1-3 shows logistic 
regression parameters reflecting the probability of transition-
ing to alcohol use (Tables 1 and 2) or beginning to experi-
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ence alcohol-related consequences (Table 3) over subsequent 
time points. L ogistic regression parameters are usually 
interpreted as odds ratios. Using Table 1 as an example, by 
taking the exponent of 0.95 for intended fraternity/sorority 
involvement, the odds ratio obtained is 2.59. G iven that 
intended fraternity/sorority involvement is measured on a 
3-point scale, for each 1-unit increase in this predictor the 
odds of transitioning to weekly drinking increases by 2.59. 
For ease of interpretation, we have graphed these odds ratios 
in Figure 1, Panel 1, for all of the significant predictors.
	 Men were significantly less likely than women to tran-
sition to weekly drinker status and to begin experiencing 
alcohol-related consequences. Students who intended to af-
filiate with the fraternity/sorority system during college were 
significantly more likely to transition to weekly alcohol use, 
heavy episodic drinking, and consequences, corresponding 
to an increase of about twice the odds of transitioning for 
each 1-unit increase in intended fraternity/sorority involve-
ment. S tudents who perceived higher parental monitoring 
during the summer before college were significantly less 
likely, by about three-quarters of the odds for each 1-unit 
increase in parental monitoring, to transition to experiencing 
alcohol-related consequences. Students who perceived that 
their parents were more permissive about drinking during the 
students’ senior year of high school were significantly more 
likely to transition to weekly alcohol use, heavy episodic 
drinking, and consequences during college, again about twice 
the odds for each 1-unit increase in parental permissiveness 
of drinking.
	 Students who perceived greater parent disapproval of 
heavy drinking during the summer before college were sig-
nificantly less likely to transition to heavy episodic drinker 

status. S pecifically, the effect for parent disapproval of 
heavy drinking corresponds to a decrease of approximately 
half the odds of transitioning to heavy episodic drinking for 
each 1-unit increase in parental disapproval. Students who 
perceived greater peer disapproval of heavy drinking during 
the summer before college were significantly less likely to 
transition to weekly alcohol use, heavy episodic drinking, 
and consequences. A  strong effect of time was observed, 
indicating that students were likely to transition to weekly 
alcohol use, heavy episodic drinking, and consequences over 
the first 2 years of college.

Results of the intensity portion

	 As depicted in Figure 1, Panel 2, the intensity portion of 
each of Tables 1-3 shows standardized linear regression es-
timates (growth and covariate prediction parameters). These 
estimates are interpreted as typical regression parameters; 
however, they apply only to the group of participants who 
actually reported the drinking-related outcome at some point 
in the study and their subsequent trend, if any. Students who 
intended to affiliate with the fraternity/sorority system dur-
ing college reported significantly more weekly alcohol use 
as well as more alcohol-related consequences over time. 
Students who perceived higher levels of parental monitoring 
during the summer before college demonstrated significantly 
less heavy episodic drinking and fewer alcohol-related conse-
quences over time. Students who perceived that their parents 
were more permissive about drinking during the students’ se-
nior year of high school reported significantly greater weekly 
alcohol use, heavy episodic drinking, and consequences over 
time. Students who perceived greater parental disapproval of 
heavy drinking during the summer before college reported 
significantly less weekly alcohol use as well as significantly 
fewer consequences. S tudents who perceived greater peer 
disapproval of heavy drinking during the summer before 
college tended to report significantly less weekly alcohol 
use, heavy episodic drinking, and consequences over time. A 
strong effect of time was also observed in the intensity por-
tion of the model, indicating that students tended to report 
greater weekly alcohol use, heavy episodic drinking, and 
consequences over the first 2 years of college.

Discussion

	 The current study examined demographic, parent, and 
peer factors related to the natural progression of alcohol 
use and consequences over the transition into college. O f 
particular interest, several parent and peer factors predicted a 
differential pattern of effects for the likelihood of transition-
ing to use and consequences and the change in the intensity 
of use and consequences over the first 2 years of college. 
For instance, students who reported higher levels of paren-
tal monitoring were less likely to report increases in heavy 

Table 3.    Results of the correlated mixed distribution model for alcohol-
related consequences

	 	 Standard	
Variable	 Estimate	 error	 p

Binary portion
	 Intercept	 15.31	 5.95	 .01
	 Gender	 -1.36	 0.39	 <.001
	 Intended fraternity/sorority	 0.83	 0.23	 <.001
	 Parental monitoring	 -0.19	 0.07	 <.01
	 Parental permissiveness for drinking	 0.84	 0.14	 <.0001
	 Parent disapproval for drinking	 -1.07	 0.73	 .14
	 Peer disapproval for drinking	 -0.71	 0.17	 <.0001
	 Time	 0.96	 0.18	 <.0001
	 Variance	 6.32	 1.42	 <.0001
Intensity portion
	 Intercept	 6.31	 0.77	 <.0001
	 Gender	 -0.14	 0.13	 .28
	 Intended fraternity/sorority	 0.19	 0.08	 .01
	 Parental monitoring	 -0.06	 0.02	 <.01
	 Parental permissiveness for drinking	 0.18	 0.04	 <.0001
	 Parent disapproval for drinking	 -0.19	 0.08	 .02
	 Peer disapproval for drinking	 -0.39	 0.05	 <.0001
	 Time	 0.27	 0.04	 <.0001
	 Residual	 0.57	 0.04	 <.0001
	 Variance	 0.95	 0.11	 <.0001
Covariance	 2.12	 0.30	 <.0001
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episodic drinking over time, but parental monitoring was not 
related to the likelihood of transitioning to heavy episodic 
drinking. Also, students who reported greater parental disap-
proval of heavy drinking were less likely to report increases 
in alcohol-related consequences, but parental disapproval 
was not related to the onset of consequences. Alternatively, 
low parental permissiveness of drinking and high peer disap-
proval of heavy drinking appear to be particularly influential 
in slowing both the progression to alcohol use and conse-
quences as well as the escalation of use and consequences. 
These findings extend the literature on adolescents by sug-
gesting that parents continue to influence their children’s 
alcohol use and consequences during the college years (Abar 
and Turrisi, 2008; Wood et al., 2004).
	 This important continuing role of parents can be regarded 
from two broad vantage points. First, higher levels of paren-
tal monitoring and lower levels of parental permissiveness 
of drinking can be seen as both promotive and protective 
factors in the personal ecology of college-age adolescents, 
as constituted by the students’ ongoing relations with their 
parents (Jessor and Jessor, 1977; Little et al., 2007). Specifi-
cally, the degree of parental and peer influence conducive 
to lower levels of alcohol use can be viewed as one type of 
predisposing context that transmits values toward substance 
use (Krosnick and Judd, 1982). Our findings provide tangible 
evidence that this important context remains a salient one for 
alcohol use into the college years. Second, although we did 
not directly investigate the importance of risk and protec-
tive factors, our findings can also be interpreted within this 
framework (Hawkins et al., 1992; Jessor et al., 1995; Jessor 
et al., 2006). Our findings are distinct in that this is the first 
study to apply an emerging data analytic approach well 
suited for substance use outcome data to the study of parent 
and peer influences on collegiate alcohol use. We view our 
findings of reliable prospective effects for parental drinking 
permissiveness and monitoring as consistent with Baumrind’s 
(1967, 1971) dimension of “demandingness.” However, we 
also note that the measures used in the current study do not 
assess an authoritative parenting style.
	 There is a clear role of intended involvement with fra-
ternity/sorority organizations and reaction to peer views 
in relation to alcohol use and related deleterious behaviors 
indicated by our study and in other recent work (Bartholow 
et al., 2003; B orsari and C arey, 2006; P ark et al., 2008). 
In particular, it is striking that peer disapproval influences 
all three drinking outcomes both in terms of transition into 
the behavior and its intensity. Although not tested directly 
here, it is likely that the effects for intended fraternity/soror-
ity involvement and peer disapproval reflect both selection 
and socialization effects (McCabe et al., 2005; Park et al., 
2008). Prevention and intervention efforts that act through 
peer associations and networks seem promising given these 
results. For example, attention has been paid to incorporat-
ing peers in college student interventions, specifically brief 

motivational interventions (Tevyaw et al., 2007). Examining 
the efficacy of peer-based motivational interventions may be 
particularly useful in the context of fraternity and sorority 
involvement (Larimer et al., 2001).
	 The current study found that men were less likely than 
women to transition to weekly drinking and to begin expe-
riencing consequences. H owever, cross-sectional research 
has consistently demonstrated that men tend to drink more 
alcohol than women, especially on measures of heavy drink-
ing (O’Malley and Johnston, 2002). Our finding may reflect 
a ceiling effect, whereby men may transition to alcohol in-
volvement earlier than women, resulting in fewer men transi-
tioning during college. In addition, no differences were found 
between men and women on changes in alcohol involvement 
over the transition to college. This finding is consistent with 
Sher and Rutledge (2007), who reported similar increases 
in heavy episodic drinking among men and women. Addi-
tional research is needed to examine gender differences for 
the likelihood of transitioning to alcohol involvement and 
increases in alcohol involvement during the college years.

Limitations

	 Because the sample was recruited from a single public 
university, the results may not generalize to the U.S. college 
population and, particularly, to more diverse universities. 
However, the percentage of students who reported having 
consumed five or more drinks in a row in the prior 2 weeks 
(33.0%, 47.9%, and 52.1% at Waves 1, 2, and 3, respec-
tively) is comparable to, although somewhat higher than, the 
findings from the Monitoring the Future study (25% of 12th 
graders and 40% of college students; Johnston et al., 2007). 
Several other limitations to the design of our study constrain 
our ability to draw firm conclusions about the course of 
alcohol use with respect to the transition to college. Our lon-
gitudinal sample was drawn from an initial cross-sectional 
sample of students, not all of whom elected to continue in 
the study, hence, modest selection effects may have occurred. 
However, less than 7% of targeted participants declined to 
participate, and no differences were observed on the baseline 
measures between those who did and did not participate in 
the longitudinal arm of the study. In addition, we do not have 
a noncollege comparison sample that would enable us to 
compare the course of drinking behavior in same-age young 
people (White et al., 2006). Also, intended membership in 
fraternity/sorority organizations as well as peer disapproval 
of drinking likely reflect earlier selection into drinking status 
or risk status variably across individuals (Borsari and Carey, 
2001; Park et al., 2008). In the case of a risk interpretation, 
as noted by Bartholow et al. (2003), students who are not 
members of fraternity/sorority organizations per se but who 
frequently associate with them may experience social influ-
ences similar to those of fraternity/sorority members. O ur 
data do not reflect specific information about the connection 



916	 JOURNAL OF STUDIES ON ALCOHOL and Drugs / NOVEMBER 2009

between intended fraternity/sorority status and earlier drink-
ing status to further consider these possibilities. Finally, with 
regard to parental influences, the influences of mothers and 
fathers were not analyzed separately. Notably, mothers’ and 
fathers’ permissiveness of drinking or parenting styles, for 
example, may differentially influence college students’ alco-
hol use (Patock-Peckham and Morgan-Lopez, 2006, 2009). 
Additionally, within-person mechanisms, such as agency, 
control, and causal attribution, by which parenting styles 
may portend effects on drinking outcomes, are requisite to 
the overall behavioral system in which we are interested. 
Although not a focus of the current study, recent theory and 
studies point to the importance of these dimensions (Lerner 
and Walls, 1999; P atock-Peckham et al., 2001; Wiener, 
1986).

Implications

	 Future research is needed to evaluate whether preventive 
interventions that target the parent and peer factors examined 
here may decrease the likelihood of alcohol involvement 
over the college years or decrease the intensity of alcohol 
use during college. Parent-based interventions that target po-
tentially malleable factors, such as parental monitoring and 
disapproval of heavy drinking, may be effective at reducing 
college students’ alcohol use and consequences. Our findings 
provide an enriched portrayal of the features that are salient 
to the course of college-age drinking; these features, when 
viewed as protective factors, could be incorporated into the 
design and refinement of preventive interventions (Hawkins 
et al., 1992). P reliminary evidence suggests that parent-
based interventions may be effective in the college student 
population at reducing alcohol use and alcohol-related con-
sequences (Ichiyama et al., 2009; Turrisi et al., 2001).
	 Methodologically, extending applications of mixed distri-
bution models to the context of intervention studies provides 
the ability to examine conjointly the intervention’s impact on 
students who abstain and students who are current drinkers. 
For alcohol researchers, this study demonstrates a recently 
developed approach that allows analysis given the unique 
characteristics of the data (i.e., clumping at zero) frequently 
encountered in alcohol research. Moreover, different sets of 
covariates can be used in the binary and intensity portions 
of the model, enabling development of prevention and inter-
vention efforts aimed distinctly at initiation or intensity of 
drinking behavior and related outcomes. O ur findings can 
be construed to reflect several protective factors in the stu-
dents’ personal social ecologies. In particular, we conclude 
that parents still matter in affecting the initiation and course 
of alcohol use and consequences in college. Future research 
should focus on ways in which parental influences are trans-
lated into behaviors within-person, the nature of parenting 
styles in emerging adulthood, and the diverse ways in which 
young adults may respond to parental inputs.
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