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Objective: To identify antecedents of risk behavior events in cof-
lege bar patrons. Methods: In this nighttine field study, self-report
data and alcohol intoxication readings were collected from patrons
immediately upon exiting bars (n = 618). Results: Multifevel struc-
tural equation modeling revealed positive associations between age
of drinking onset and both alcohol use intensity in the past year and
recent bar-going frequency. In turn, alcohol use intensity in the past
year was positively associated with bar-going frequency and intox-
ication at bar exit. An association between drinking onset and bar-
going frequency was mediated by alcohol use intensity in the past
year. Conclusions: Discernable paths from age of drinking onset to
monthly bar-going frequency and intoxication level after leaving a
bar can be identified. The results highlight the critical role of drink-
ing onset in development of college student alcohol abuse, Research
is needed to determine whether college bars are environmental
pathogens mediating between genetic risk factors and patron risk
behavior.
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INTRODUCTION

Most cities with large populations of residential college stu-
dents have specific bars and often entire bar districts that cater
to students (1). Colleges and universities typicaily exert little
or no influence on the regulation of these establishments (2),
but their academic reputations can be marred by problems as-
sociated with noise, underage drinking, illegal drug use, and
impaired driving, Despite these problems, municipalities and
states are reluctant to strengthen regulation of on-premise alco-
hol establishments because it is perceived to be a hindrance to
small business development (3, 4), These conditions have made
college bars a resilient and recognizable feature of American
campus communities.

Only a handful of studies have collected data directly
bar patrons at night (5-8), and research on student
of college bars is scant as well (9). In a study
age bar patrons, Clapp and associates (5) foun

centration (BrAC) of .08. Other
that taking advantage of bar-spon§
sociated with exiting bars in
(10, 11).
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FIG. 1. Hypothesized relationships in a model of college bar patren risk behavior

The aim of the present study is to extend previous research on
college bar patrons by describing the extent to which three night-
time risk behaviors of college bar patrons are the endpoints of
a long-established pattern of alcohol involvement. Event-level
analyses of this type, conducted to examine variability between
nighttime incidents (i.e., alcohol intoxication, illegal drug use,
and alcohol expenditires) and drinking history among people
freguenting bars, have not been previously reported in the liter-
ature. Much of the existing knowledge based on patron drinking
comes from studies relying on: (1) retrospective self-reports of
alcohol use occarring during some past time period and {2)
analyses comparing drinking practices across settings, venues,
situations, and demographic groups (12-16). These studies do
not provide information about sources of variability in specific
risk behavior outcomes among people exposed to bar condi-
tions, This type of assessment is a critical first step in deter-
mining whether on-premise establishments represent true envi-
ronmental pathogens for young adults who may have a genetic
susceplibility for aicohol use disorder (17). Gene—environment
interaction may play an important role in the etiology of young
adults’ drinking behavior in bars.

Figure 1 depicts a concepiual model used to describe the re-
lations among antecedents of three patron risk behaviors. Age of
drinking onset was included in the model because it increases
lifetime risk for alcohol use disorder (18, 19). Demographic
variables were added to the model because of their associations
with excessive binge drinking and other drug use in high school
and college students (20). Alcohol use intensity as measured by
the AUDIT-C was included to characterize alcohol involvement
during the past year. Frequency of patronizing bars and night-
clubs in the past month was included as a mediating variable
potentially linking chronic alcohol use to three specific night-
time risk behaviors {or incidents). BrAC identified intoxication
levels that could pose safety risks to patrons and possibly ex-
pose drinking establishments to legal risks. Self-reported illegal
drug use is a relatively prevalent risk behavior among college

bar patrons (21), and it might be expected to be associated
with bar-going based on theoretical considerations regarding
co-occurrence of problem behaviors (22). Bar/nightclub alcohol
expenditures were included in the model because they represent
the financial burden experienced by college students, most of
whom have limited disposable income. The hypotheses tested
by the model are that (a) alcohol intoxicaticn, illegal drug use,
and on-premise alcohol expenditures, on a specific night, arc
associated with an existing habit of nighttime bar-going; (b) in
turn, this bar-going frequency (in past month) is associated with
alcohol use intensity (in past year), and (c) alcohol use intensity
is associated with age of drinking onset, after accounting for
age, sex, and race/ethnicity.

METHODS

Site

This institutional review board-approved study was con-
ducted in a bar district located in a campus community in the
southeastern United States. In this cross-sectional study, data
were collected from exiting bar patrons on four consecutive
nights in April, 2008 (Wednesday through Saturday). Consisting
of seven on-premise drinking establishments, the bar district is
adjacent to the campus of a public research university enrolling
over 51,000 students and within five miles of a public college
with about 16,000 students.

Nighttime Data Collection Procedures and Measures
Recruitment

Data were collected from 10:00 p.m. until 3:00 a.m. on each
night by a research team consisting of 35 trained graduaie and
undergraduate students, supervised by principal investigators.
For the duration of each 3-hour data collection period, team
members selicited the participation of every third patron exiting
the main entrance of all seven drinking establishments in the
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bar district. Trrespective of whether they subsequently partici-
pated in the study, information was recorded for each of these
pairons to determine participation rate and sample represen-
tativeness (i.e., bar exited, sex, and self-reported racial/ethnic
identification). Verbal informed consent was obtained to place
uniquely-numbered red bracelets on the patrons’ wrists, After
recording the bar location, time, sex, and race/ethnicity, partici-
pants were directed to a research station in the center of the bar
district for data collection, Exiting patrons interested in partic-
ipation, but who were not randomly selected, were directed to
the research station without a red bracelet,

Research Station

Within 50 meters from the main entrances of all seven bars,
a research station was constructed for data collection purposes.
In addition to recruiting patrons as they exited bars, pedestrians
passing by the research station also were solicited for study
participation if they had been in one of the district bars that
night. With consent, these self-selected participants had green
bracelets placed on their wrists. Randomly selected participants
(with red bracelets) were given priority for being interviewed.

The first step in data cellection was a 3- to 5-minute struc-
tured interview assessing demographic characteristics and on-
premise drink information. Second, participants responded to
a self-administered questionnaire assessing sensitive items in-
cluding: birth date, age of drinking onset based on recalling the
year in school in which their first experience with consuming
alcohol occurred [ranging from “grade 5 or earlier” (scored as 1)
to “Thave never consumed aleohel” (scored as 9)]; use of 8 other
drugs in the past 12 hours [summed to form a composite scale
representing number of illegal drugs used that night (possible
range = 0-8)]; frequency of drinking in bars and nightclubs
during the past month [ranging from “never” (scored as 0 to “7
times a week™ (scored as 8)}; and a version of the Alcohol Use
Disorders Identification Test (AUDIT-C), which assessed pasi-
year drinking pattern (23). Third, participants were given water
to rinse their mouth of any residual alcohol {21), and breath
tested using the Alco-Sensor IV (Intoximeters, Inc.). Partici-
pants were offered free food, non-afcoholic drinks, and a card
with infermation about the study and sources of help for alcohol
problems. Randomly-selected participants were also offered a
free t-shitt.

RESULTS

Sample Representation

Data were collected from 1,255 patrons (randomly recruited
non-participants: ¥ = 453; randomly recruited participants:
N = 227, seli-selected participants: N = 575; see Table 1).
The random selection procedure yielded a participation rate of
33.4% (227/453 + 227). Among the 802 participanis (227 +
573), 71.7% were self-selected. With the exception of last bar
exited, there were no significant differences (p > .05) between
the three groups, including none between the randomly selected

and self-selected participant groups on five variables shown in
Table I, suggesting the sample was representative of patrons in
the district on study nights. Due to lack of differences between
samples, they were pooled for data analyses.

Descriptive Statistics

Analyses excluded participants who: (a) failed to provide a
substantial amount of data (n = 83), (b) reported no alcohol use
that night (n = 44), (c) declined to provide a BrAC reading (n =
31), (d) admitted providing inaccurate self-report data (n = 23),
and (e) had not been in a bar in the disirict that night (n = 1).
Among the remaining 618 participants, the mean age was 22.6
years (sd = 2.4), with 16.2% less than 21. Most were current
students (92.4%) or recent graduates (5.2%), Mean breath test
time of night was 1:07 am. {sd = 61 minutes), and mean length
of time in & bar was 2.1 hours (sd = .5). Mean BrAC was .08
(sd = .5), with a range of .00 to .21.

Among the 618 patrons, 8.1% reported their first use of al-
cohol use (drinking onset) occurred prior to seventh grade in
school, with 56.4% indicating it had taken place by 10th grade,
and 81.5% by [2th grade. Mean AUDIT-C score was 6.6 (sd
= 2.7), with a range of 1 to 12. Based on established scoring
criteria (23), 64.0% of patrons were at high-risk for alcehol
dependence, i.e., scores > 6 points. In the past month, 34.0%
reported going to bars and nightclubs less than once a week,
16.4% did so once a week, and 49.6% reported two or more
times a week. Past [2-hour use of other drugs was: marijuana —
n = 98 (15.9%), non-medical use of prescription drugs —n =
25 (4.0%), cocaine — n = 20 (3.3%), MDMA - n = 5 (.8%),
LSD -# =4 (.7%), methamphetamine — n = 4 (.7%), inhalants
~n =2(3%), and heroin —n = 1 (.2%). Bivariate associaiions
among the variables are shown in Table 2.

Strategy for Identifying Structural Relations

Mplus-version 5.2 (24) was used to assess the direct and
indirect relations between patron demographic characteristics,
age of drinking onsel, alcohol use intensity in the past year, fre-
quency of visiting bars/mightclubs in the past month, and three
nighttime risk behaviors. The model was built in four stages.
Paths that were not statistically significant and/or whose inclu-
sion did not improve model fit were excluded in each siage, Last
bar exited was specified as a nested random effect to account
for the dependency of observations among participants within
each bar. A Poisson distribution was specified for past 12-hour
illegal drug use, i.e., a count of substances other than alcchol
and tobacce.

Fit of the models was assessed with three goodness-of-fit
indices: comparative fit index (CFI), Tucker—Lewis fit index
(TLI}, and root mean square error of approximation (RMSEA).
The CFL and TLI describe the improvement in fi( of the tested
model compared with that of a null model assuming zero
covariance anong the variables (25). A value greater than .90
indicates reasonably good model fit (26). The RMSEA is a
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TABLE
Results of a duat sampling procedure in a college bar districe.
Randomly Recruited Randomly Recruited Self-Selected
Non-Participants & = 453 Participants N = 227 Participants ¥ = 575

Drinking Establishment %

Bar #1 132 13.6 117
Bar #2 93 6.1 6.6
Bar #3 89 6.6 6.8
Bar #4 23.0 227 20.5
Bar #5 2.6 11.6 207
Bar #6 9.9 16.7 174
Bar #7 32,0 22,7 [6.2
Total % 99.9 100.0 99.9
Sex %
Men 571.5 503 62.5
Women 425 40.7 375
Total % 100.0 100.0 100.0
Race/Ethnicity %
White 824 80.2 814
Hispanic 8.0 8.4 8.9
African-American 1.9 3.1 2.3
Asian 2.1 3.1 3.0
Other 3.6 53 4.5
Total % 100.0 100.1 100.1
Alcohol Intoxication %
BrAC < .08 - 54.5 50.9
BrAC = .08 - 45.5 49.1
Total % - 100,0 100.0
Alcohol Dependence Risk %
Lower risk (AUDIT-C score < 6) - 347 352
Higher risk (AUDIT-C score = 6) - 65.3 64.8
Total % - 100.0 100.0

Note: Drinking establishment composition of randomly recruited non-
pants (x> =26.94,df =6, p < .0001) and self-selected participants (x*
the 3 groups, were non-significant (p > 05).

parsimony-adjusted index, where a value < .05 indicates close
approximate fit, values between .05 and .08 suggest reasonable
fit, and values > .10 suggest poor model fit (25). Indirect effects
were calculated as the product of the regression coefficicnts
describing the effect of the independent variable on the hypoth-
esized mediator and the hypothesized mediator on the outcomnie.
Sobel’s (27) method was used for calculation of the standard
errors of the indirect effects (28). Minimum variance wetghied
least squares (WLSMV) was used for parameter estimation.
The final multilevel structural model with standardized es-
timates is shown i Fig. 2. Paths that were tested but not sta-
tistically significant or whose inclusion did not improve model
fit are indicated with 2 dashed line, The gocdness-of-fit in-
dices suggest good representation of the data (CFI = .985,
TLI = .985, RMSEA = .029). Age of drinking onset had a

participants was significantly different from randomly recruited partici-
= LO05,df'= 6, p < .0001). All other pair-wise comparisons, involving

significant negative relationships with past year alcohol de-
pendence {8 = —.194, p < .001) and frequency of visiting
bars/nightclubs in the past month (8 = —.096, £ = .001).
The associations between sex, age, and race/ethnicity and past
year alcohol dependence were not statistically significant or
did not improve the fit of the madel; therefore, they were ex-
cluded from the final medel. Alcohol use intensity in the past
year was positively associated with frequency of bar-going in
the past month (8 = .690, p < .001) and alcohol intoxication
{8 =.229, p < .03), but not with illegal drug use or on-premise
alcohol expenditures. Frequency of visiting bars/nightclubs in
the past month was not associated with illegal drug use, alcohol
intoxication, or alcohol expenditures. Alcohol use intensity in
the past year was a significant mediator of fhe association be-
tween age of drinking onset and frequency of visiting bars and
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FIG. 2. Muiilevel model of the nighttime aleohol and drug use of college bar patrons, (Madel fit: CFT = .983, TEI = .985, RMSEA = 029, *p < .05,**p <

.001.)

nightclubs in the pastmonth (8 = —.126, p < .001). There was
a significant positive correlation between alcohol intoxication
and on-premise alcohol expenditures (r = 246, p < .001).

DISCUSSION

This study identified pathways of relationships linking his-
tory of alcohol invelvement to incidents of alcohol intoxication
in a college bar district. Multilevel structural equation model-
ing showed that among college bar patrons, there are statistically
significani relationships involving age of drinking onset, risk for
alcohol dependence, bar-going habit, and alcohol intoxication
afier leaving an establishment in college stadents. These find-
ings suggest drinking onset is an important variable in a chain of
associations leading to increased levels of aleohol involvement
in young adulthood. These results are consistent with previous
research noting that age at first alcohol use is a robust predictor
of lifetime alcchol abuse and dependence (18, 19). The present
study did not find associations between alcohol use history and
illegal drug use.

Further research is needed to determine whether drinking
onset age is modifiable, thereby pointing to an effective preven-
tion strategy, or is simply a marker of an inevitable disorder yet
to fully develop (18, 19). Regardless, an early experience with
drinking likely introduces the child or adolescent to social con-
texts and networks of older peers which instigate adoption of
a variety of risk behaviors (29). In addition, early introduction

to alcohol use by peers or older siblings is probably associated
with a pattern of inadequate parental monitoring and supervi-
sion (30, 31), which further contributes to the development and
maintenance of a syndrome of problematic behavior (22).

In the behavior-genetic research arena, large pools of envi-
ronmental risk factors are thought to exist for the instigation of
alcohol and other drug abuse in adolescents and young adults
(32-34). Genotype essentially modulates an individual’s respon-
siveness to these environmental pathogens or risks (17, 35). In
this study, the observed variability between alcohol antecedents
and intoxication after leaving a bar, as well as the highly el-
evated rate of alcohol use, suggest that individual differences
in genetic susceptibility might be at work. On-premise alco-
hol establishments may hold a differential atfraction to young
adults depending upon their genetic predispositions. Prospec-
tive studies are needed to determine whether college bars are
environmental pathogens mediating between genetic risk factors
and the nighttime risk behavior of patrons.

Strengths and Limitations of Methods

The major strength of this study was analysis of event-
specific relationships in a naturakistic, high-risk setting, along
with objective measurement of patron intoxication. Thus, the
study may be considered 1o have strong ecological validity.
However, there may be scme uncertainty about the extent to
which the sample represented the population of patrons in the
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bar district. These questions often arise in field studies because
logistics and cost issues often make it difficult to randomly select
participants (36). In addition, it should be recognized that the
bar-focused sampling strategy used in this investigation does
not provide information about relations among the measured
variables in the general population of college students, Another
possible concern is that, although participation was anonymous,
highly intoxicated patrons might have been more likely to avoid
participation due to embarrassment, thereby producing a biased
sample. The large number of highly intoxicated participants and
their relatively high AUDIT-C scores belie this concern, Com-
prehensive patron assessments could not be obtained due to feld
conditions. Finally, the deleterious effects of alcohol intoxica-
tion could have impaired some patron’s ability to accurately
recall information about their drinking.

ACKNOWLEDGMENTS

Funding for this study was provided by the Office of the Pres-
ident at the University of Florida. The University of Florida ad-
ministration had ne further role in study design; in the collection,
analysis, and interpretation of data; in the writing of the report; or
in the decision to submit the paper for publication. The following
persons are acknowledged for their contributions to the study:
Dr. Virginia 1. Dodd, Di. Steven B. Pokorny, Dr. Robert M,
Weiler, Dr. Michele L. Merves, Dr. Bruce A. Goldberger, Sara
Gullet, Tommy Huang, Altina Fenelon, Rick Ligon, Petey Bing-
ham, Neil Deochand, Gloria Longin, Jordan Miller, Christo-
pher Massicot, Henry Lewis, Kevin Clark, Chelsea Kim, Diana
Chu, Chung-Bang Weng, Laura Haderxhanaj, Jennifer Rein-
gle, Amanda Hilton, Miranda Tsukamoto, Ashley Martinovich,
Joseph Everette, Amanda Hecker, David Mendoza, LaRhonda
Walker, Sebastian Estades, Casey Head, Justine Bronson, Justin
Alfonso, Jennifer Aranda, Daniel Gierbolini, Greg Feldman,
Joshua McCarty, Samantha Carino, Ashley Voight, Donielle
Rouse, Isabella Mays, Mia Lopez, Nikki Farides, Benita Chil-
ampath, Hillary Kener, Jessie Lazarchik, Nina Dawson, Amara
Huda, Renee Ryals, Shenae Samuels, Mekailah Simpson, Brian
Min, Amanda Negron, Daniel Hunter, Devonne Collins, Ashlee
Lovejoy, Amber Mann, Kailyn Kruger, Devon Grimme, Sara
Johnson, Marilee Leon, Lindsey Teague, Shelly Taylor, India
Van Horn, Eric Busch, Kathryn Bello, Jaime Chakkala, Daniel
Fisher, Elizabeth Hernandez, Ian Galloway, Lindsay Keller,
Ashley Johnson, Anthony Lawson, Loma Lopez, Evan Ratch-
ford, Meghan Speicher-Harris, and Tiffany Walker.

Declaration of Interest
The authors report no conflicts of interest. The authors alone
are responsible for the content and writing of this article.

REFERENCES
I. Kuo M, Wechsler H, Greenberg P, Lee H. The marketing of alcohol to
college students: The role of low prices and special promotions. Am J Prev
Med 2003; 25:204-211,
2. ClappID, Segars L, Voas R. A conceptual model of the alcohol environment
of college students. J Hum Behav Soc Enviren 2002; 5:73-90.

3. Ashe M, Jernigan D, Kline R, Galaz R. Land use planning and the control
of alcohol, tobaceo, forearms, and fast food restaurants. Am J Public Health
2003; 93:1404-1408.

4. Reynolds RI, Holder HD, Greunewald PJ. Community preveation and al-
cohol retai? access. Addiction [997; 92(Suppt. 2):5261-8272.

5. Clapp JD, Reed MB, Min IW, Shillington AM, Croff IM, Holmes MR,
Trim RS. Blood afcohoi concentrations among bar patrons: A multi-level
study of drinking behavior. Drug Alcohaol Depend 200%; 102:41-48.

6. Forsyth AJM, Banning glassware from nighiclubs in Glascow (Scotfand):
Observed impacts, compliance and patrons’ views. Alcohol Alcohol 2008;
43:111-117.

7. Loke LC, Dewar C, Bailey M, McGreevy D, Burdett-Smith P. A little
aightclub medicine: The healthcare implications of clubbing. Emerg Med
J2002; 19:542-545.

8. Voas RB, Furr-Holden D, Lauer E, Bright K, Johnson MB, Miller B. Portal
surveys of time-out drinking locations: A tool for studying binge drinking
and AQOD use. Eval Rev 2006; 30:44-65.

9. Clapp JD, Holmes MR, Reed M B, Shiltington AM, Freisthler B. Measuring
college students’ alcohol consumption in natural drinking environments,
Field methodologies for bars and parties. Eval Rev 2007; 31:469-489.

10. Thombs D L, Dodd V, Pokomy SB, Omhli M, O"Mara R, Webb MC, Lacaci
D, Werch C. Drink specials and the intoxication levels of patrons exiting
college bars. Am J Health Behav 2008; 32:411-419.

11. Thombs DL, O'Mara R, Dodd VI, Wei H, Merves ML, Weiler RM, Pokorny
SB, Goldherger BA, Reingle J, Werch C. A field study of bar-sponsored
drink specials and their associations with patron intoxication. J Stud Alcohol
Drugs 2009; 70:206-214.

12, Clark W. Places of drinking: A comparative analysis. Contemp Drug Probl
1988; 15:399-446.

3. Demers A, Kairouz 8, Adlaf EM, Gliksman L, Newton-Taylor B, Marchand
A, Multilevel analysis of situational drinking among Canadian undergrac-
uates. Soc Sci Med 2002; 55:415-424.

14. Kypri K, Paschall M7, Maclennan B, Langley ID, Tntoxication by drinking
location: A Web-based diary study in a New Zealand university community.
Addiet Behav 2007; 32:2586-2596.

L5. Paschall MJ, Saltz RF. Relationships between college settings and student
alcohol use before, during and after events: A multi-level study. Drug Al-
cohot Rev 2007; 26:635-644.

16. Single E, Wortley S. Drinking in various settings as it related to demographic
variables and level of consumption: Findings from a national survey in
Canada. J Stud Alcohol 1993, 54:590-599.

17. Moffitt TE, Caspi A, Rutter M. Strategy for investigating intcractions be-
tween measured genes and measured environments. Arch Gen Psychiatry
2005; 62:473-481.

18. Grant BF, Dawson DA, Age of onset of alcohol use and its association
with DSM-TV alcohol abuse and dependence: Results from the National
Longitudinal Alcohol Epidemiclagic Survey. J Subst Abuse 1997 $:103-
110.

9. Substance Abuse and Mental Health Services Administration. The NS-
DUH Report: Alcohol Dependence or Abuse and Age of First Use.
Rockville, MID:: Office of Applied Studies, Substance Abuse and Men-
tal Health Services Administration, 2004. Retrieved on July 23, 2009 from
www.0as.samhsa.gov.

2. Johnston LD, O’Maliey PM, Bachman JG, Schulenberg JE. Monitoring
the Future National Survey Results on Drug Use, 1975-2007: Volume IT,
College Students and Aduits Ages [9—45 (NTH Publication No. 08-6418B).
Bethesda, Maryland: National Institute on Drug Abuse, 2008.

21. Thombs, DL, O’Mara R, Dodd VI, Merves ML, Weiler RM, Goldberger
BA, Pokorny SB, Moore C, Reingle J, Gullet S. Event-specific analyses of
poly-drug abuse and concomitant risk behavior in a college bar district in
Florida. J Am Coll Health 2009; 57:375-585.

22. Jessor R, Donovan JE, Costa FM. Beyond Adolescence: Problem Behavior
and Young Adult Development. New York: Cambridge University Press,
1991.



23:18 10 February 2010

[San Diego State University] Ab:

Downlpaded By:

428

23.

24.

25.

Dawson DA, Grant BF, Stinson FS, Zhou Y. Effectiveness of the derived
Alcohol Use Disorders Identification Test (AUDIT-C) in screening for al-
cohol use disorders and risk drinking in the US general population. Alcohol
Clin Exp Res 2005; 29:344-854.

Muthen LK, Muthen B. Mplus (version 5.1). Los Angeles: Muthen and
Muthen, 2007,

Kiine RB. Principles and Practice of Structural Equation Modeling. New
York: Guilford Press, 2005,

26. Hu LT, Bentler PM. Cutoff criteria for fit indices in covariance structure

27.

28.

29.

analysis: Conventional criteria versus new alternatives. Structural Equation
Modeling 1999, 6:1-55.

Sobel ME. Asymptotic confidence intervals for indirect effects in sirixctural
equation medels. In Soctological Methodology. Leinhards S, ed. Washing-
ton, D.C.: American Sociological Asseciation, 1982; 290-312.

Muthen LK, Muthen B. vIplus User’s Guide. (3rd ed.) Los Angeles: Muthen
and Muthen, 2004,

Grant BF, Stinson FS, Harford TC. Age at onset of alcohol use and DSM-TV
alcohol abuse and dependence: A 12-year follow-up. J Subst Abuse 2001;
13:493-504.

30.

3L

32.

33

34,

36.

D. L. THOMBS ET AL.

Beck KH, Scaffa M, Swift R, Kuo M. A survey of parent attitudes and
practices of underage drinking. J Youth Adolesc 1995; 24:315-334,

Beck KH, Lackhart SI. A model of parental involvement in adolescent
drinking and driving, Journal Youth Adolesc 1992; 21:35-51,

Heath AC, Nelson EC. Effects of the interaction between genotype and en-
vironment: Research into the genetic epidemiology of alcohol dependence.
Alcohol Res Health 2002; 26: 193-20L.

Rose RI, Dick DM. Gene-Environment Interplay in Adolescent Dhink-
ing Behavior, National Institute on Alcohol Abuse and Alccholism 2007,
Retrieved on July 9, 2009 from hitp:/fpubs.niaaa.nih.gov/publicaticns/
arh284/222-229.hem,

Rose RI, Dick DM, Viken RJ, Kaprio J. Gene—environment interaction in
patterns of adolescent drinking: Regional residency moderates longieudinal
influences on alcohol use. Alechol Clin Exp Res 2001; 25:637-643,

. Thapar A, Harold G, Rice F, Langley K, O’Denovan M. The coniribu-

tion of gene-environment interaction to psychopathology. Developmental
Psychopathology 2007; 19:989-1004.

Dowdall, GW, Wechsler H. Studying college alcohol use: Widening the
lens, sharpening the focus. J Stud Alechol 2002; (Suppl. [4):14--22.



