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THE TRANSITION OUT OF HIGH SCHOOL is one
of the most critical passages in life because of pro-

nounced changes in social environment and role responsi-
bilities (Newcomb and Bentler, 1987). Increases in substance
use are evident during this transitional period (Arnett, 2005;
Bachman et al., 1997). Arnett (2005) has argued that these
increases occur because this stage of the life cycle, which
he has termed “emerging adulthood,” provides more free-
dom and less social control than the high school years.
Several researchers have attributed these increases, espe-
cially in heavy drinking, specifically to the college experi-
ence (Goldman et al., 2002). White and colleagues (2005),
however, found that increases in cigarette smoking,
marijuana use, alcohol intoxication, and alcohol problems
occurred as individuals left high school, regardless of
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whether they attended college (see also Bingham et al.,
2005). Bachman and colleagues (1997) suggested that it
was living situation (with friends and roommates vs par-
ents or spouses) that accounted for increased substance use
during this transitional period, rather than the college expe-
rience per se. As these increases are not universal, how-
ever, it is important to identify the individual and
environmental factors that influence changes in substance
use from late adolescence into emerging adulthood. The
purpose of this article is twofold: (1) to examine the effects
of leaving home and going away to college on changes in
substance use approximately 6 months after leaving high
school, and (2) to examine how protective factors mea-
sured in late adolescence predict change in substance use
and moderate the effects of leaving home and going to
college.

Transitions during emerging adulthood

Emerging adulthood is defined as the stage of the life
cycle that begins following high school and ends with the
adoption of adult roles (e.g., marriage, parenthood, and ca-
reer); it spans roughly the ages 18-25 years (Arnett, 2000).
This stage represents a time when most youths initiate new
roles; many develop new friendship networks, and many
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separate from their families (Arnett, 2005; Schulenberg and
Maggs, 2002). Arnett (2005) has argued that decreasing
social control and increasing instability and stress contrib-
ute to increases in alcohol and drug use during emerging
adulthood. In addition, the weakening of parental monitor-
ing and increased importance of peer relationships can lead
to increased substance use (Borsari and Carey, 2001).

Several prospective studies of college students have dem-
onstrated that as they moved out of their parents’ homes
into dormitories or off-campus living situations, students’
heavy drinking increased (e.g., Baer et al., 1995; Harford
and Muthén, 2001). In general, these studies have focused
on students at 4-year colleges. Studies of students at 2-year
colleges indicate that they drink less than those at 4-year
colleges (Presley et al., 2002; Sheffield et al., 2005). This
research, however, has not accounted for differential living
arrangements (i.e., more 2-year than 4-year college students
remain living at home); neither has it examined changes in
use from high school to college. Although increases in sub-
stance use have been most often identified for those young
adults who go to college and move away from their par-
ents, noncollege-bound youths who move out of their par-
ents’ homes experience many of these changes as well
(Dawson et al., 2004; White et al., 2005). Bachman and
colleagues (1997) found that college students (2- and 4-
year combined), as compared with their noncollege peers,
reported lower rates of heavy drinking while in high school;
however, their use increased when they entered college,
resulting in higher levels than those of their noncollege
peers. College students also increased their marijuana use
from high school to college, but they did not surpass their
noncollege peers, who reported a higher prevalence both
during high school and in emerging adulthood. Increases in
alcohol and marijuana use for college students were attrib-
uted to living in dormitories or similar housing shared with
other young adults (see also Crowley, 1991).

Using national data, Gfroerer and colleagues (1997)
found that educational status and living situation were sig-
nificant predictors of cigarette, cocaine, marijuana, and al-
cohol use, as well as heavy drinking. Rates of past-month
marijuana use were highest among high school dropouts
who lived with their parents and college students not living
with parents; current and heavy drinking were highest
among college students who did not live with their parents.
College students who lived with their parents reported the
lowest rates of marijuana use and heavy drinking. These
studies highlight the importance of considering both changes
in living situation (i.e., moving away from home) and school
status (i.e., going to college) as potential risk factors for
increases in substance use during the transition out of high
school into emerging adulthood. Nevertheless, not all emerg-
ing adults increase their substance use as they move away
from home or enter college. Therefore, it is important to
delineate those protective factors in high school that mod-

erate the transition to higher levels of substance use after
high school.

Potential high school protective factors

Protective factors have been defined differently across
studies (see Stouthamer-Loeber et al., 2002, for a detailed
discussion). Some researchers have referred to variables as
if they are either uniquely protective or uniquely related to
risk (e.g., Rae-Grant et al., 1989). Others consider risk and
protection as a continuum, with scores on one end of a
variable indicating risk and scores on the other end indicat-
ing protection (Stouthamer-Loeber et al., 2004). Still others
have conceptualized protective factors as processes that play
a special role in the presence of risk (Hawkins et al., 1992;
Rutter, 1990), reflecting interaction effects; in this case, the
effect of a protective factor is greater when risk is high
than when risk is low. We follow the latter two approaches
and examine main effects, as well as whether protective
factors moderate the effects of two potential risk factors:
going to college and moving away from home.

Our choice of protective factors was guided by the So-
cial Development Model (SDM; Catalano and Hawkins,
1996, 2002). The SDM incorporates the most strongly sup-
ported propositions of social control, social learning, and
differential association theories into a developmental frame-
work that describes the onset, progression, and cessation of
prosocial and antisocial behaviors (Catalano and Hawkins,
1996; Catalano et al., 2005). The SDM postulates that chil-
dren learn prosocial and antisocial behaviors from socializ-
ing agents in the context of family, school, peer groups,
and religious and other community institutions. The devel-
opment of behavior (prosocial or antisocial) is hypothesized
to be a result of environmental opportunities for involve-
ment, individual skills and capacities to be successful in
their involvement, and the rewards forthcoming from in-
volvement. A bond between the individual and the social-
izing unit develops when socialization experiences are
consistent. When those in the socializing unit hold prosocial
beliefs, the individual tends to internalize these beliefs and
is more likely to engage in prosocial behavior and less likely
to engage in antisocial behavior. The reverse is hypoth-
esized to occur for those who develop bonds with individu-
als or groups with antisocial beliefs. In addition, external
constraints (e.g., parental rules and monitoring) and indi-
vidual constitutional factors (e.g., sensation seeking) are
hypothesized to impact the socialization experiences
(Catalano et al., 2005). The protective factors selected for
the present study are high parental monitoring (Peterson et
al., 1994; Schulenberg and Maggs, 2002; Wood et al., 2004),
low sensation seeking (Arnett, 2005; Bates et al., 1985; Jack-
son et al., 2005), involvement with nonsubstance-using peers
(Bates and Labouvie, 1997; Jackson et al., 2005; Wood et
al., 2004), high religiosity (Jackson et al., 2005; Steinman
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and Zimmerman, 2004; Wallace et al., 2003), high achieve-
ment in school (Newcomb et al., 2002), and strong bond-
ing to school (Hawkins et al., 1992). All of these measures
tap critical elements of the SDM. Based on the SDM, it is
expected that prosocial involvement, skills, and bonding in
late adolescence will reinforce prosocial behavior, increase
prosocial beliefs, and lead youth to seek out like individu-
als and activities that reinforce prosocial beliefs, maintain-
ing a prosocial course of development in which substance
use will be less likely (Catalano and Hawkins, 1996). Fur-
ther, parental monitoring is expected to enhance these
prosocial processes and those with low sensation seeking
are expected to experience prosocial socialization processes
as reinforcing. Thus, both internal constraints and constitu-
tional factors measured in high school are expected to pro-
tect youths once they leave and are exposed to new
environments.

Current study

This study focuses on changes in frequency of alcohol
use, heavy episodic drinking, and marijuana use during the
transition out of high school. We examine whether leaving
home and going to either a 2- or 4-year college, as well as
their interaction, are related to changes in substance use.
Further, we examine whether protective factors measured
prospectively in the 12th grade predict changes in substance
use approximately 6 months later and moderate the effects
of leaving home and going to college on subsequent sub-
stance use. To our knowledge, this is the first study to have
collected substance-use data prospectively, from both col-
lege students and their noncollege peers, over a short time
interval during this transitional period.

We hypothesize that (1) college attendance will be re-
lated to increases in all types of substance use, especially
heavy episodic drinking; and (2) those young adults who
move away from home will experience greater increases in
substance use than those who stay home, regardless of
whether they attend college. We also hypothesize that higher
parental monitoring, fewer peers who use drugs, higher
school bonding and achievement, lower sensation seeking,
and higher religiosity measured in the senior year of high
school will predict less frequent substance use during emerg-
ing adulthood and will reduce increases in substance use
for those who go to college and move away from home.

Method

Design and sample

Data come from the Raising Healthy Children project
(RHC), a multiwave longitudinal study of the development
of substance use from childhood into young adulthood. The
study population consisted of first- and second-grade stu-

dents in 10 suburban public elementary schools in a Pacific
Northwest school district. In 1993-94, 1,040 students (76%
of those eligible) were recruited. These students were inter-
viewed every spring through the 12th grade and once more,
in the fall, 6 months later. The fall survey was added to
capture short-term changes in substance use following high
school. Approximately half (54%) of the participants had
been part of a prevention project from elementary school
through high school; therefore, we control for whether par-
ticipants were in the intervention or control group in the
analyses (for more details of the intervention and the study
design, see Brown et al., 2005; Catalano et al., 2003;
Haggerty et al., 1998). The present study uses only mem-
bers of the older cohort (original N = 501), who were in
second grade at the beginning of the study, because post-
high school data are not yet available for the younger co-
hort. The retention rate has been quite high, with an overall
response rate of 90% in the 12th grade and 86% for the fall
survey. Those who dropped out were similar to those re-
tained with respect to baseline gender, ethnicity, and low-
income status (i.e., whether they received free/reduced-price
school lunch in the first 2 years of the project).

The sample for the present analysis includes only those
individuals who completed both the 12th-grade and fall sur-
veys. Because we wanted prospective data on the transition
out of high school and away from home, we also elimi-
nated those youths who were not in high school and/or
were not living at home at the time of the 12th-grade spring
survey. Thus, during the 12th-grade survey, those who re-
ported already being in college (n = 26), already graduat-
ing or earning a GED (n = 16), currently taking GED
courses (n = 7), and having dropped out of high school (n
= 40), as well as those still in high school but not living
with their parents or a parental figure (n = 13), were ex-
cluded from these analyses. The final sample size for the
present analyses is 319. The 102 excluded participants re-
ported significantly (p < .001) higher rates of alcohol and
marijuana use during the 12th-grade and fall assessments
and significantly (p < .05) lower scores on all of the pro-
tective factors, with the exception of parental monitoring,
compared with the final analysis sample.

The analysis sample was 53% male, and the average
age of youth during the fall survey was 18.7 years (range:
17.9-19.9). The sample was 82% white, 8% Asian or Pacific
Islander, 4% Hispanic, 3% black, and 2% Native Ameri-
can; 22% of participants received free or reduced-price
school lunch in the first 2 years of the project.

Procedures

The RHC project was approved by the University of
Washington Human Subjects Review Committee. The 12th-
grade spring survey was administered one-on-one between
March and May of 2004 by an interviewer who recorded
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student answers on a laptop using the Computer-Assisted
Personal Interview (CAPI) technique. For sensitive ques-
tions (e.g., substance use), participants answered questions
directly onto the computer. The interview took an average
of 50 minutes to complete, and participants received a $15
cash incentive. Most youths were interviewed again during
the fall (October-December) of 2004, although a small num-
ber (n = 26) were interviewed in January 2005. About half
completed the survey over the Internet, and half were inter-
viewed in person using the same CAPI technique as in
high school. Participants received a $20 cash incentive for
the fall survey, which averaged about 30 minutes to com-
plete. Analyses indicate no differences in responses to sub-
stance-use questions between modes of administration
(Petrie et al., 2005).

Measures

We used self-report data from both the spring of 12th
grade and the following fall. Self-reports have generally
been found to be reliable for assessing substance-use be-
haviors (Darke, 1998; Johnston et al., 2004; Needle et al.,
1983).

Substance-use measures. The substance-use measures
were identical in the 12th grade and fall surveys. Past-month
frequencies of alcohol use, marijuana use, and heavy epi-
sodic drinking (occasions of drinking five or more drinks
for men and four or more drinks for women; Wechsler et
al., 2000) were assessed on an ordinal scale, ranging from
0 (never) to 6 (40 or more times). (See Table 1 for descrip-
tive information on all study variables.) Response catego-
ries for all three substance-use measures were recoded,
assigning the midpoint of each ordinal category to create
an interval measure of the number of times in the past
month. To reduce highly skewed distributions, we trans-
formed frequency scores by adding a constant (1) and took
the natural logarithm of the number of use episodes. The
multivariate analyses use these natural logarithmic scores
as the metric for our dependent variables; however, unlogged
means are shown in Table 1 and Figure 1 to aid in inter-
pretation of the findings.

Transitions. College status was coded 1 if the youth was
enrolled in a 2- or 4-year college (n = 180) and 0 if the
youth was working, unemployed, or still attending high
school or an alternative school (n = 139) during the fall
survey. (Note that we combined 2- and 4-year college stu-
dents. A large proportion of college students in the state of
Washington begin at 2-year schools and then transfer to 4-
year schools; combining the two also allows us to maintain
larger cell sizes for the analyses. The majority of college
students in our sample remained in the state of Washing-
ton, although about 20% went out of state.) Living status
was coded 1 if the youth had left home and was not living
with his/her parents/caretakers (n = 123) and 0 if the youth

was still living with his/her parents/caretakers (n = 196) at
the time of the fall survey.

Protective factors. Parental monitoring was a seven-item
scale that combined four items (e.g., “When you are not
home, your parents know where you are and who you are
with.”) from the Parental Monitoring scale (Steinberg et
al., 1994) and three items (e.g., “Do you keep a lot of
secrets from your parents about what you do during your
free time?”) from the Child Disclosure scale (Kerr and
Stattin, 2000), as reported by the youth. These items were
standardized and scores were averaged (α = .83). School
achievement was a single item that asked about grades in
the past year, ranging from 0 (mostly E’s or F’s) to 4 (mostly
A’s). School bonding was made up of four items (α = .72)
assessing whether school is fun, nice things happen at
school, the youth looks forward to school, and the youth
tries to do well in school (response categories ranged from
1 = “big NO” to 4 = “big YES”). Sensation seeking was
measured by combining two items (r = .72) asking the num-
ber of times youths did something dangerous because they
were dared and the number of times they did crazy things;
response categories ranged from 1 (never) to 6 (once a
week or more). Religiosity was a standardized measure,
created by averaging responses to two items (r = .74) about
the frequency of attending religious services and the im-
portance of religion in one’s life. We asked about the pro-
portion of their 10 closest friends who use alcohol and use
marijuana, with a range from 1 (none) to 5 (a lot). All
protective factors were recoded so that the higher score
means greater protection.

Control variables. In the multivariate analyses, we con-
trolled for gender (coded 1 for male and 0 for female). To
control for Christmas break and New Year’s Eve drinking,
we controlled for the month the fall survey was adminis-
tered (those interviewed in January were coded 1 and those
in October through December were coded 0), and we con-
trolled for whether the youth was part of the intervention
(coded 1) or control group (coded 0). We also controlled
for poverty through parent’s report in the last 3 years of
their household receiving any of the following: food stamps,
Temporary Assistance for Needy Families (TANF), Aid to
Families with Dependent Children (AFDC), welfare, or free/
reduced school lunch. Any report was coded 1, and no re-
port was coded 0.

Results

The results are presented in three sections. First, we show
descriptive data on the levels of substance use by college
and living status. Next, we examine the bivariate associa-
tions among substance use, college and living status, and
protective factors. Last, we conduct multivariate hierarchi-
cal regression analyses to test our hypotheses.
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Differences in substance use for transition groups

Figure 1 shows the group means on frequency of alco-
hol use, heavy episodic drinking, and marijuana use in the
12th grade and 6 months later, for four groups: (1) those
living at home and not going to college (n = 96), (2) those
living at home and going to college (n = 100), (3) those
who moved away from home and did not go to college (n
= 43), and (4) those who moved away and went to college
(n = 80). One-way analyses of variance indicate that there
were significant differences in alcohol-use frequency in high
school among the four groups (F = 3.46, 3/315 df, p =
.02). Post hoc Scheffe tests indicate that those who moved
away from home but did not go to college reported signifi-
cantly (p < .05) more frequent alcohol use in the 12th grade
than those who stayed home and went to college. There
were no significant differences among the four groups in
terms of their frequency of heavy episodic drinking (F =
1.58, 3/314 df, p = .20) or marijuana use (F = 1.94, 3/315

df, p = .12) during the 12th grade. Six months later, there
were significant differences among the four groups in terms
of frequency of heavy episodic drinking (F = 8.02, 3/314
df, p < .001) and alcohol use (F = 8.42, 3/313 df, p < .001)
but not marijuana use (F = 1.47, 3/314 df, p = .22). Post
hoc tests indicate that those youths who went to college
and moved away from home reported significantly (p <
.05) higher frequency of alcohol use and heavy episodic
drinking than those who stayed home, regardless of whether
they went to college.

Correlations among substance use, college and living
status, and protective factors

Table 1 shows the correlations among substance use,
going to college and leaving home, and protective factors
as well as the means and standard deviations for each vari-
able. All protective factors were significantly negatively
related to substance use during 12th grade. Six months later,

FIGURE 1. College status and living status differences in the frequency of alcohol use, heavy episodic drinking, and marijuana use. Note: Unlogged means
shown.
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all protective variables were still significantly negatively
related to marijuana-use frequency. All protective factors,
except grade point average (GPA) and school bonding, were
significantly negatively related to frequency of alcohol use
and heavy episodic drinking in the fall.

Living status post-high school was significantly and posi-
tively correlated with heavy episodic drinking and alcohol
use in emerging adulthood but not during senior year of
high school. Living status was not related to marijuana-use
frequency at either assessment. Going to college was sig-
nificantly negatively correlated with marijuana- and alco-
hol-use frequency in high school but was not correlated
with marijuana- and alcohol-use frequency during emerg-
ing adulthood. College status was not significantly related
to heavy episodic drinking at either assessment.

There was a small significant positive relationship be-
tween going to college and leaving home. Those youths
with higher GPAs in the 12th grade were more likely to
attend college and to move away from home. Those with
more friends smoking marijuana in 12th grade were more
likely to go to college than those with fewer friends smok-
ing marijuana. None of the protective factors were corre-
lated at levels to suggest multicollinearity (not shown but
available from the first author on request) except friends’
alcohol and marijuana use (r = .71), which are not included
in the same model.

Predicting changes in substance use from high school to
emerging adulthood

Multivariate analyses examined whether college and liv-
ing status predicted increases in substance use from high
school to emerging adulthood and whether protective fac-
tors measured in high school moderated these increases.
We used a stepwise, conditional-change regression strategy
to model change over time in the frequency of substance
use reported by youth. For each log-transformed dependent
variable of substance use, we first entered the control vari-
ables (gender, administration month, intervention-group sta-

tus, and parental poverty) and the lagged substance-use vari-
able measured in the 12th grade. By using a lagged depen-
dent variable strategy, we are, in essence, adjusting for initial
differences in substance use to yield unbiased estimates of
effects. Finkel (1995) and Menard (1991) note that the two-
wave lagged effects model provides a test of “Granger cau-
sality” by controlling for prior values of the dependent
variable. Coefficients for prior substance use can also be
interpreted as a tendency toward continuity or conditional
change in substance use during the 6-month period. In the
second step, we entered college and living status. In the
third step, we entered the 12th-grade protective factors. Last,
we separately tested the interactions of each protective fac-
tor with living status and college status, as well as the in-
teraction between living and college status using centered
interaction terms.

The regression results for changes in alcohol use are
shown in Table 2. Step 1 shows that being male and using
alcohol more frequently in the 12th grade significantly pre-
dicted higher frequency of drinking 6 months later. As
shown in Step 2, there were significant main effects of
going to college (b = 0.19, p < .05) and leaving home (b =
0.34, p < .001). The effect of leaving home was stronger
than the effect of going to college, as indicated by the stan-
dardized coefficients, as well as an F test for unique vari-
ance explained (not shown). Adding the 12th-grade
protective factors (Step 3) did not reduce the strong effects
of college and living status; however, significant main ef-
fects were noted for two protective factors. Having fewer
friends who drank (b = -0.13, p < .01) and higher religios-
ity (b = -0.11, p < .05) in the 12th grade were uniquely
related to less increase in the frequency of drinking alcohol
6 months later. Only two significant interactions were sig-
nificant in Step 4. The hypothesized interaction between
college and living status (b = 0.47, p < .05) was significant
and significantly increased the amount of variance explained
compared with Step 3 (F = 9.28, 1/290 df, p < .01).

Using the technique recommended by Aiken and West
(1991), we probed this interaction (see Figure 2). We found

TABLE 1. Correlations among substance-use variables, college and living status, and protective factors (N = 319)

Heavy Heavy % or
Alcohol Alcohol episodic episodic Marijuana Marijuana Left mean

Variable 12th grade fall 12th grade fall 12th grade fall homea Collegea (SD)

Left homea .08 .22‡ .05 .24‡ .01 .02 – .14* 39%
Collegea -.16† .00 -.08 .08 -.11* -.04 .14* – 56%
High parental monitoring -.29‡ -.29‡ -.24‡ -.30‡ -.16† -.18† -.02 -.03 0.01 (0.69)
High GPA -.17† -.08 -.16† -.07 -.14* -.18† .18† .30‡ 3.02 (0.84)
High school bonding -.14† -.09 -.15† -.02 -.18‡ -.16† <.01 .03 2.13 (0.45)
High religiosity -.22‡ -.29‡ -.13* -.19‡ -.18‡ -.26‡ -.10 .08 0.06 (0.99)
Low sensation seeking -.26‡ -.21‡ -.16† -.18† -.22‡ -.17† -.10 .09 3.78 (1.15)
Low peer alcohol use -.57‡ -.49‡ -.47‡ -.43‡ -.34‡ -.29‡ -.07 .11 3.22 (1.24)
Low peer marijuana use -.45‡ -.33‡ -.40‡ -.33‡ -.48‡ -.47‡ -.01 .16† 3.53 (1.26)
Mean (SD) or % 1.99 (4.84) 3.47 (7.05) 0.88 (2.20) 2.09 (5.56) 2.21 (7.45) 3.01 (9.04) 39% 56% –

Notes: GPA = grade point average. aAll correlations are Pearson’s, with the exception of these two columns, which are Spearman correlations.
*p < .05; †p < .01; ‡p < .001.
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TABLE 2.    Alcohol frequency regression results (n = 300)

Step 1 Step 2 Step 3 Step 4

Variable b β b β b β b β

Constant 0.32† – 0.26† – 0.51 – 0.55 –
Male 0.21* 0.11* 0.25† 0.13† 0.21* 0.10* 0.16 0.08
Intervention group 0.08 0.04 0.11 0.05 0.13 0.06 0.12 0.06
Poverty -0.17 -0.07 -0.08 -0.03 -0.02 -0.01 <-0.01 <-0.01
Surveyed in January 0.24 0.05 0.25 0.05 0.18 0.04 0.20 0.04
Grade 12 alcohol use 0.69‡ 0.59‡ 0.68‡ 0.59‡ 0.53‡ 0.46‡ 0.54‡ 0.47‡

Left home 0.34‡ 0.17‡ 0.30‡ 0.15‡ 0.23* 0.11*
College 0.19* 0.10* 0.21* 0.10* 0.27† 0.14†

High parental monitoring -0.11 -0.07 -0.10 -0.07
High school bonding 0.09 0.04 0.10 0.05
High grades 0.02 0.02 <0.01 <0.01
Low peer alcohol use -0.13† -0.16† -0.13† -0.16†

High religiosity -0.12* -0.11* -0.11* -0.12*
Low sensation seeking <0.01 <0.01 -0.01 -0.02
Left Home × College 0.47* 0.12*
College × Low Sensation Seeking -0.19* -0.11*

R2 .37 .41 .45 .48
Adjusted R2 .36 .40 .43 .45

Notes: Outcome variable and lagged-dependent variables are natural log transformed. Interaction terms are centered. Only significant interactions are
shown in Step 4.
*p < .05; †p < .01; ‡p < .001.

FIGURE 2. Probe of the interaction between living status and college status for changes in alcohol frequency from 12th grade to the following fall
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that, as indicated by the analysis of variance results above,
young adults who moved away from home and attended
college were the group that reported the highest frequency
of alcohol use in emerging adulthood, after controlling for
demographic factors, their frequency of alcohol use in high
school, and the protective factors. Sensation seeking mod-
erated the relationship between college status and alcohol
use (b = -0.19, p < .05) and the addition of this interaction
significantly increased the amount of variance explained in
Step 3 (F = 6.48, 1/283 df, p < .05). Low sensation seekers
who attended college reported a significantly lower fre-
quency of alcohol use in emerging adulthood than high
sensation seekers who attended college, whereas there was
no association between sensation seeking and frequency of
alcohol use for noncollege youth (see Figure 3).

The regression analyses predicting changes in frequency
of heavy episodic drinking are shown in Table 3. In Step 1,
only the lagged 12th-grade heavy episodic drinking vari-
able significantly predicted frequency of heavy drinking 6
months later, and it remained significant in all steps. As
shown in Step 2, not living at home with parents (b = 0.34,
p < .001) and attending college (b = 0.18, p < .05) were
both uniquely associated with greater relative increases in
the frequency of heavy episodic drinking during this pe-

riod. Living status was a stronger predictor than college
status, as indicated by the magnitude of its standardized
coefficient and an F test for unique variance (not shown).
Adding the 12th-grade protective factors in Step 3 did not
reduce the strong effects of college and living status; in
addition, significant main effects were noted for three pro-
tective factors. Having fewer friends who drank (b = -0.16,
p < .001) and higher levels of parental monitoring (b = -0.16,
p < .05) in the 12th grade significantly reduced increases in
the frequency of heavy episodic drinking 6 months later. It
was surprising to note that higher school bonding (b = 0.22,
p < .05) was positively related to greater changes in heavy
episodic drinking, controlling for college and living sta-
tuses and the other protective factors. This reflects a sup-
pressor effect of adjusting for prior heavy episodic drinking
because, although heavy episodic drinking in high school
was negatively associated with school bonding at the bi-
variate level, it was not related to school bonding in emerg-
ing adulthood at the bivariate level.

The interaction between college and living status was
not significant after controlling for 12th-grade protective
factors, refuting our initial hypothesis that these two sta-
tuses would interact to predict increases in heavy episodic
drinking. Similar to the results for alcohol-use frequency,

FIGURE 3. Probe of the interaction between college status and sensation seeking for changes in alcohol frequency from 12th grade to the following fall
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the interaction between attending college and sensation seek-
ing (Step 4) was significant (b = -0.18, p < .05) and an F
test indicated that inclusion of this interaction significantly
increased the amount of variance explained over Step 3 (F
= 6.20, 1/284 df, p < .05). The probe of the interaction
effect (not shown) was the same as the one shown in Fig-
ure 3. Lower sensation seeking was related to lower fre-
quency of heavy episodic drinking for college students, but
there was no relationship between sensation seeking and
heavy episodic drinking for noncollege youth.

The regression results for changes in marijuana use fre-
quency are shown in Table 4. In Step 1, being male, being
interviewed in January, and 12th-grade marijuana-use fre-
quency predicted marijuana-use frequency in the fall sur-
vey, although being male and being interviewed in January
were no longer significant once the protective factors were
entered (Step 3). As shown in Step 2, there was no signifi-
cant independent main effect of college or living status on
changes in frequency of marijuana use. When the protec-
tive factors were added to the model (Step 3), having fewer

TABLE 3. Heavy episodic drinking frequency regression results (n = 300)

Step 1 Step 2 Step 3 Step 4

Variable b β b β b β b β

Constant 0.33‡ – 0.27† – 0.43 – 0.43 –
Male 0.08 0.05 0.13 0.07 0.05 0.03 0.02 0.01
Intervention group -0.03 -0.02 <0.01 <0.01 0.04 0.02 0.06 0.03
Poverty -0.01 -0.01 0.07 0.03 0.11 0.05 0.11 0.05
Surveyed in January -0.08 -0.02 -0.07 -0.02 -0.14 -0.03 -0.13 -0.03
Grade 12 heavy drinking 0.58‡ 0.43‡ 0.57‡ 0.42‡ 0.40‡ 0.30‡ 0.39‡ 0.29‡

Left home 0.34‡ 0.19‡ 0.28† 0.16† 0.26† 0.15†

College 0.18* 0.11* 0.24* 0.14* 0.26† 0.15†

High parental monitoring -0.16* -0.13* -0.16* -0.13*
High school bonding 0.22* 0.12* 0.23* 0.12*
High grades -0.01 -0.01 -0.01 <-0.01
Low peer alcohol use -0.16‡ -0.23‡ -0.16‡ -0.23‡

High religiosity -0.07 -0.08 -0.07 -0.08
Low sensation seeking -0.03 -0.04 -0.04 -0.06
College × Low Sensation Seeking -0.18* -0.12*

R2 .19 .24 .33 .35
Adjusted R2 .18 .22 .30 .32

Notes: Outcome variable and lagged-dependent variables are natural log transformed. Interaction terms are centered. Only significant interactions are
shown in Step 4.
*p < .05; †p < .01; ‡p < .001.

TABLE 4. Marijuana frequency regression results (n = 300)

Step 1 Step 2 Step 3 Step 4

Variable b β b β b β b β

Constant 0.12 – 0.13 – 0.83* – 0.91* –
Male 0.19* 0.10* 0.19* 0.10* 0.14 0.07 0.11 0.06
Intervention group 0.07 0.04 0.08 0.04 0.08 0.04 0.08 0.04
Poverty -0.10 -0.04 -0.11 -0.04 -0.13 -0.04 -0.11 -0.04
Surveyed in January 0.45* 0.09* 0.45* 0.09* 0.36 0.07 0.38 0.08
Grade 12 marijuana use 0.67‡ 0.61‡ 0.67‡ 0.60‡ 0.56‡ 0.50‡ 0.55‡ 0.50‡

Left home <-0.01 <-0.01 -0.03 -0.01 -0.03 -0.02
College -0.02 -0.01 0.05 0.02 0.07 0.04
High parental monitoring <0.01 <0.01 0.03 0.02
High school bonding 0.02 0.01 0.03 0.01
High grades -0.06 -0.05 -0.07 -0.06
Low peer marijuana use -0.13† -0.17† -0.13† -0.17†

High religiosity -0.11* -0.11* -0.11* -0.11*
Low sensation seeking <-0.01 <-0.01 -0.02 -0.02
College × High Parental Monitoring -0.28* -0.10*

R2 .40 .40 .44 .45
Adjusted R2 .39 .39 .42 .42

Notes: Outcome variable and lagged-dependent variables are natural log transformed. Interaction terms are centered. Only significant interactions are
shown in Step 4.
*p < .05; †p < .01; ‡p < .001.
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friends who used marijuana (b = -0.13, p < .01) and report-
ing higher levels of religiosity (b = -0.11, p < .05) in the
12th grade predicted less increases in marijuana use 6
months later. In addition, there was a significant interac-
tion (Step 4) between college status and high school re-
ports of parental monitoring (b = -0.28, p < .05), and this
interaction significantly increased the amount of variance
explained over Step 3 (F = 4.44, 1/285 df, p < .05). The
interaction probe (see Figure 4) shows that levels of paren-
tal monitoring reported during senior year impacted subse-
quent marijuana use for those who attended college but not
for their noncollege peers; among college students, a high
level of parental monitoring in high school was associated
with fewer increases in the frequency of marijuana use af-
ter high school.

Discussion

In summary, these results suggest that both moving away
from home and going to college were significantly related
to increases in alcohol-use behaviors during the period im-
mediately after high school but were not related to increases

in marijuana use. These results for alcohol are consistent
with those of other studies (e.g., Bachman et al., 1997;
Gfroerer et al., 1997; White et al., 2005) and support our
hypotheses. It has been argued that the college environ-
ment encourages heavy drinking (Presley et al., 2002). Al-
cohol is often available at college social functions and
students often view college as a place to drink excessively
(White and Jackson, 2004-2005). In addition, college stu-
dents may have more freedom from responsibilities and
less social control compared with those who work (White
et al., 2005). We found, however, that leaving home was a
stronger predictor of increases in drinking behavior than
was college attendance, which is consistent with Bachman
et al.’s (1997) conclusion that it is primarily the move away
from home that contributes to the high rates of heavy drink-
ing noted among college students. As hypothesized, those
youths who went to college and left home increased their
frequency of drinking more than those who stayed home,
regardless of college attendance. Yet, those who left home
and did not go to college also reported relatively higher
levels of drinking and heavy episodic drinking in emerging
adulthood than those who stayed home, although the

FIGURE 4. Probe of the interaction between college status and parental monitoring for changes in marijuana frequency from 12th grade to the following fall
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increases they experienced were not as steep as those of
college students who moved away. Thus, the combination
of college and moving away appears to assert the greatest
effect, although this interaction was significant for frequency
of alcohol use but not heavy episodic drinking. Perhaps
because heavy episodic drinking is often a weekend activ-
ity, it may not depend as much on the freedoms associated
with college attendance. Our findings suggest that there
may be aspects of the college environment, in addition to
living arrangements, that confer risk for frequent drinking
(e.g., altered peer norms, availability) (Presley et al., 2002;
Slutske et al., 2004; Wood et al., 2004), although it is pos-
sible that these changes occurred during the summer before
entrance into college (see Wood et al., 2004).

In contrast to our hypothesis, leaving home and attend-
ing college did not have direct or interactive effects on
relative increases in marijuana use after graduation from
high school. Whereas noncollege-bound youths reported
more frequent marijuana use in high school than college-
bound youth, emerging adults did not significantly increase
their marijuana use as they entered college. This result con-
trasts with Bachman and colleagues’ (1997) finding that
college students increased their marijuana use after high
school more than their noncollege peers did, although the
former still did not reach as high levels as the latter. The
difference in findings may be due to historical reductions
in marijuana use from the late 1980s and early 1990s (when
Bachman’s data were collected) to the Year 2004 (when
our data were collected). In fact, neither the college nor
noncollege youths reported much increase in marijuana-use
frequency from high school to 6 months later.

We had hypothesized that protective factors in high
school would moderate the effects of college and living
status on substance use. We found only 3 significant inter-
actions of protective factors out of 36 that were tested,
which is less than would be expected by chance. There-
fore, caution is necessary when interpreting these interac-
tion effects. Lower sensation seeking in high school
moderated the positive impact of attending college on in-
creases in the frequency of drinking and heavy episodic
drinking. Numerous studies have found a strong associa-
tion between sensation seeking and substance use among
adolescents (Bates et al., 1985) and sensation seeking ap-
pears to be a relatively stable trait from adolescence to
emerging adulthood (Arnett, 2005). Our results suggest that
those youths who have lower sensation-seeking needs may
not be as influenced to increase their drinking, even in an
environment that encourages heavy drinking. Bates and
Labouvie (1995) found that sensation-seeking needs and
environmental factors (e.g., deviant peers) acted additively
to increase sustained movement along problematic alcohol-
use trajectories from adolescence into young adulthood. In
our study, sensation seeking did not have a direct or inter-
action effect on marijuana use, which is surprising given

that sensation seeking has been consistently related to drug
use (Bates et al., 1985). Perhaps sensation seeking is re-
lated to experimenting with marijuana but, once tried, the
effects of marijuana (e.g., increased self-attention; Zablocki
et al., 1991) may not be as reinforcing for high sensation
seekers as the effects of alcohol. Nevertheless, it may be
important to target youths with high sensation-seeking needs
for additional interventions before departure from high
school or on entry to college.

We also found that parental monitoring moderated the
effects of going to college on marijuana use and had a
direct protective effect on increases in heavy episodic drink-
ing. Parental monitoring was not related to frequency of
alcohol use, perhaps because simply drinking is a more
normative behavior than drinking heavily or using mari-
juana. Parental monitoring in high school has been found
to influence a wide range of problem behaviors, including
substance use (Bates and Labouvie, 1995; Schulenberg and
Maggs, 2002; White and Jackson, 2004-2005), and Wood
and colleagues (2004) found that the effects of parental
monitoring on heavy drinking and related problems re-
mained strong in late adolescence after graduation from
high school. We found here that parental monitoring in
high school continued to exert influence on heavy drinking
after high school graduation and on marijuana use as youths
entered college. As predicted by the SDM, higher levels of
parental monitoring in high school may strengthen prosocial
socialization in high school. This heightened prosocial so-
cialization may, in turn, reduce seeking opportunities for
illegal drugs and drinking. Thus, making parents aware of
the importance of monitoring for reducing substance use
after high school and strengthening parental monitoring in
high school and during the transition to college may be
important preventive targets.

In addition to parental monitoring, higher religiosity and
having fewer friends who used alcohol and marijuana in
the 12th grade had direct protective effects on increases in
all the substance-use measures 6 months later, except that
religiosity was not related to increases in heavy episodic
drinking. These are the same factors that Bates and Labouvie
(1995) found to be associated, either directly or indirectly,
with less increases in alcohol use and related problems from
adolescence into emerging adulthood. Our findings support
the SDM and indicate that bonding to prosocial peers and
involvement in prosocial activities and beliefs place youths
on a prosocial pathway that includes less substance use.
The mechanisms that account for these enduring effects
remain undefined by our analyses, however. The SDM hy-
pothesizes that strengthened prosocial involvement and be-
liefs in the high school developmental period lead youth to
seek out prosocial opportunities and avoid antisocial op-
portunities in the post-high school environment (Catalano
and Hawkins, 2002). Regardless of the mechanisms, the
findings suggest that providing opportunities for involvement
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in conventional activities (e.g., attending religious services)
and reducing the number of substance-using peers during
high school might help reduce increases in substance use
following high school.

Although several of the protective factors measured in
the 12th grade had direct effects on frequency of substance
use measured approximately 6 months later, none reduced
the impact of moving away from home. Thus, the move
away from parents is a strong risk factor for increases in
drinking behavior during emerging adulthood.

The present study had several advantages over prior stud-
ies examining the effects of college attendance and living
arrangements on substance use (e.g., Bachman et al., 1997;
Gfroerer et al., 1997) because we collected prospective data
across a short follow-up window from both those who did
and did not go to college. Nevertheless, some limitations
should be noted. First, excluding youths who had already
made a transition to college or out of their parents’ home
during their last year of high school may have reduced our
power to find significant interaction effects. Further, we
excluded some youths who had already dropped out of
school before the 12th-grade survey, and these youths had
reported significantly higher levels of substance use at that
time. The present analyses thus eliminated some of the most
problematic substance users. Second, we combined the in-
tervention and control groups in these analyses; however,
we controlled for intervention status, and it was not signifi-
cantly related to changes in substance use during this tran-
sitional period. Third, this study did not take into account
environmental factors during the transition that may have
affected changes in drinking and drug use. For those who
moved away from parents, for example, we did not control
for living partners or accommodations (Harford et al., 2002).
Fourth, by combining 2- and 4-year college students and
full- and part-time students, we may have obscured poten-
tial effects of differing college environments or lifestyles
(Slutske et al., 2004). In addition, the group of nonstudents
comprised those working full time, part time, and not at
all; thus, they varied in their levels of disposable income
and life satisfaction (White et al., 2005). Last, the sample
was predominantly white and came from one suburban com-
munity. Our findings need to be replicated in other, more
diverse samples. Future studies with larger samples should
distinguish between students and nonstudents in terms of
living and working situations and should explore changes in
use of drugs other than alcohol and marijuana. More re-
search is also needed to examine the potential mechanisms
that explain how protective factors measured in high school
continue to exert influence on substance use after high school.
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