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ABSTRACT

Background: Effective policieghat can reduce alcohol use behaviors and impaired driving
among young.people at a populatienel ae neededGraduated driver licensing (GDL) laws
increase the.driving privileges of young novice drivers as they aggaamadnoredriving
experienceln this studywe seekto determine the effects of GDLs on risky driving behavidrs
youth and to asse#9GDLs have an unintended effect on underage drinking behaviors.
Methods: We utilized 20062013 data on 2grade students from the Monitoring the Future
(MTF) studys-@an ongoing, annual national survey (since 1 )studies the substance use
behavios of adelescents, as well esta on GDL laws obtained via thesurance Institute for
Highway Safety (IIHS)We conducted a series of regular logistic regression models that
includedfixed effects for year and state, and adjusted for demographic characteristics, school
characteristics, and other state alcohol policies.

Results: Total weighted sample size was 129,288 geaders. Past month alcohol use and binge
drinking (i.e..=5.drinks on one occasion) in the pastwo weekswvere45% and 26%,
respectively.. Seventeen percent of respondents reported riding with a driver nkaldodol.
Nearly 12%reported driving the past two weelafter drinking alcohol, and 7% reported
driving after binge drinking. Over half of students tive a state with a “good” GDL law.he
logistic regressiormodelssuggest link between restrictive GDL policies and a reduction of
alcoholmuse behaviors and risky driving behaviors among youth.

Conclusions: Our findings indicate that the effects of GDLs extend beyond drrateged risks
andinto other drinkingrelated behaviorthat pose immediate or delayeéalth risks for young
people We speculate th&DLs maydictate social norms and expectations for youth risk

behaviors, and should be maximizedoughout the U.S.
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INTRODUCTION

Despite the numerous health and safety consequences that are associated with excessive

drinking, hazardous alcohol use still continues to be a popular activity among young people
(Chen & Faden, 2013). In 2011, 33% &fgaders, 56% of fbgraders, and 70% of {@yraders
reportedeverconsuming alcohol, while binge drinking (i.e5 drinks on at leasibne occasion in
the past two. weeRswasreported by 6% of'8graders, 15% of fbgraders and 22% of 12
graders in‘the WUnite8tateqJohnston et al., 2014Pne of the most detrimental consequences
that stems fronfrequent or excessive alcohol use at young age is being involved in a motor
vehiclecrash(MV C). Blood alcohol level (BAC) is measure adlcohol in a person’s blood and
it is a crime"intall 50 states and DC to drive with a BAC of 0.08 or highsurance Institute for
Highway Safety [IIHS], 2015a). For drivers under the age of 21, any detectable blood alcohol
(approximately 0.0BAC) is illegal (IIHS, 2015a). Minimum unsupervised driving age varies by
state, but the age range is 14 years, 3 months to 17 years (IIHS, 20¥&ls)are the leading
cause of death among U.S. teand in 202, 184,000 young drivers were injuredvtyCs and
23% of young-drivers (15 -20 years old) involved in fatal MVCs had consumed alGamié(s

for Disease Control and Prevention [CDC], 20dafional Highway Traffic Safety
Administration[NHTSA], 2014).

Initiatives at the population level have been enacted to curb the high preval&i¢€ of
among young. people. By restricting the number of passengers, nighttime driving and enforcing
stipulations on_the duration of restrictions for young, newly licensed drivers, graduated driver
licensing (GDPlk)laws have effectively reduced crasres fatalites for young drivers (Hedlund
& Comptony2005; Shope & Bingham, 2008). For exampbker et al(2007)reported that
GDLs have been associated with a 38% reduction in fatal vehicle ceaghd8% reduction in
injury causing vehiclerasheamong drivers aged 16 years. One possible pathway by which
GDLs reduceMVCs among young people is by effectively reducing theinking and driving
behaviors,through social expectations and valGavazosRehget al., 2012)In any case, GDLs
do facilitate the safetriving behaviors of young people and are widely believed to play a central
role in the 46% decrease among young drivers involved in fatal crashes (7,937 vs. 4,283,
respectively) thabccurred between 2003 and 2012 (NHTSA, 2043 likewise possible &t
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GDLs reduceMVCs and drunk-driving behaviors via an unintended effect on the underage
drinking behaviors themselves though no known studies have yet examined this possible link.
In the current study, we examitiee effects of GDLs on acceptance of and engagement
in risky driving behaviors of youth using over a decade of national data from the Monitoring the
Future studysln addition to replicating previous work that examines associatibribege state
policies and drunk driving betimrs, we assess if GDLs have an unintended effect on underage
drinking"behaviors which is likely given their success with reducing drunk driving besavior
among youth:"For thoroughness, we also account for use-and-lose policies and beer taxes in our
analyses that can imgaederage drinking behavior€4vazosRehget al., 2012Elder et al.,
2010; Fell et al, 2009; Ponicki et al., 2006; Ponicki et al., 2007; Ruhm, 1996; Xuan et al., 2013).
In testing policy associations with high-school peer passenger, driving, and drinking tehavior
and accountingfor a wide range of factors including individual, family, school, and community-
level influences, our study presents novel and comprehensive findings that can hatemimpor
implications for reducing alcohol use behaviors and impaired driving among young people.
MATERIAESAND METHODS
Data sour ce and respondents
Weuutilized 20062013 data on 2grade students from the Monitoring the Future (MTF)
study, an.engoing national study (since 1975) of the sutxstese behaviors of adolescents
(Johnston et al., 2014)ITF data collection occurs annually in approximately 400 public and
private schools (approximately 130 schools per year fBgt2ders) selected to provide an
accurate representative cross sectiostwdents throughout the coterminous U.S. MTF utilizes a
threestagessampling procedure including (a) geographic area selection, (bett®sealf one
or more schools in each area, and (c) the selection of students within each schdohaddi
detailsonthe MTFsampling proedures are available elsewh@@haloupka & Johnston, 2007;
Johnston et al.,.2014). Students complete one of six different sutigpgssed to participants in
an ordered,sequence that guarantees six equally random subs&ondlas.investigation, we
focused on-d2grade students because of the MTF inclusion of additional drielated
questions for 12 grade students which are excluded f8radd 18' grade student participants.
This analysis of secondary datas reviewed and approved by Washington University’s
Institutional Review Board.

Dependent variables: Alcohol use behaviors
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Recent alcohol use was measured by an item that queried the number of occasions the
participant had alcoholic beverages to drink (more than a few sips) during tBe tests.
Recent binge drinking was assessed by an item that queried the number of times the participant
had five or more drinks in a row in the last two weeks. For each of these items, responses were
dichotomized.as one or more times during the reference time period versus none. Algditiona
frequent alcohel use was also examined as a dependent variable, and was defined as drinking
alcohol'on"20"er more occasions in the last 30 days.
Dependentvariables: Risky driving behaviors

The risky driving behaviors that were queried fof §ade students were the number of
times during the last two weeks that the participant was a passenger in a vehicle where the driver
had been drinking or where the driver binge drank &%drinks on one occasion) immediately
prior to driving In addition, risky driving behavior items were asked, including the number of
times, if any, the participant had in the last two wedrkgen after drinking alcohol and after
binge drinking (i.e.>5 drinks on one occasion). For each of the risky driving behavior items,
responsesswere dichotomized as one or more times in the last two weeks versus none.
Independent variable. GDL policy ratings

Towassess the impact of GDL laws on youth behavior, we utilized a GDL rating system
developed-by the International Institute for Highway Safety (IIHS). The lIHSds&ssed the
strength of state GDL laws, assigning rankings of good, fair, marginal, or poor (RHelR808)
(Tablel; CavazosRehget al., 2012 These rankings evaluate age restrictions for first permit and
the restrictions,in three tiered training stages. Ratings are consideredgetrdriger
restrictionstused in GDL implementation. A full list of state GDL laws and rankings is available
on the IIHS website (IIHS2015h.
Covariates

We_controlled for student-level demographic variables including sex, age, ramigthn
parents educational attainment (neither parent achieved a high school dipteusahaying at
least one_parent who completed and/or achieved a high school diploma or more), and number of
parents thatcurrently live in the home (none/one/both). We also controlled faf tygieool
(public/private), school size (based on the number of students from the tangeteelgilbe for
the survey), percent of students receiving free or reduced cost lunch, percentrat silndeare
Black or Hispanic, and population density.
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149 Percent of students who are Black or Hispanic and percent receiving free/reduced cost
150 lunch are not available in the public-use MTF data files, but were obtained frofoulie

151  Education, & Society (YES) Surveys of School Princip@lsaloupka & Johnston, 20071n

152  addition tq collecting the MTF survey data from students, YES data is collectediafmoua

153  the school administrators anesponse rate is typicalty80%. Identifiable information on each
154  school is provided to enable merging with MTF participasiisvey data as needed.

155 Finally,"we also controlled for several tirmrarying state alcohol policies. For uaed

156  lose state'laws; we used an existing rating system with scores ranging from 0-&noliose

157  law) to 8 (license sanction is mandatory for three violatiopsrehase, possession, and

158  consumptienyminimum length of license suspension is 91+ days, and law applies to all

159 individualstunder 2Years of ageFell et al. 2008). Data for use-alu$e state laws can be

160 found at the National Institute on Alcohol Abuse and Alcoholism (NIAAA) Alcoholdyoli

161  Information System (APISh(tps://alcoholpolicy.niaaa.nih.ggvBeer excise tax per barrel and

162  spirits excise tax per gallon was obtained from Porgtkil. (2006; 200Y at Pacifica Institute for
163  Researchand«Evaluation and updated using the NIAAA APIS

164  (https://alcehelpolicy.niaaa.nih.ggvBeer and spirits excise tax were adjusted for inflation to

165  reflect 2022 dollars.

166  Statistical-Analyss

167 We first examined the association between state GDL rating and each dichotomous

168  alcohol use and risky driving outcome (i.e., alcohol use, binge drinking, frequent alcohol use,
169  riding withaa"driver who drank alcohol, riding with a driver who binge drank, driving after

170  drinking, driving after binge drinking) using logistic regression. In each model, wdetijos

171  other state alcohol policies (uk®se policy rating, beer tax), student demographic characteristics,
172 sclool characteristics, and survey year (linear). However, such models would not abliglest

173  causal associations between GDL policy and alcohol use or risky driving. Tleexeéor

174  expanded.our.methodology to use a “differericedifferences” approach inrder to help

175  establish causal effects. This method allows for the estimation of effects of interventions (in this
176  case, GDL"policy) by comparing differences in outcomes before and after tiveiien

177  among affected and unaffected groups (in this case, states that adopted stirigsnd

178  those that did not) (Bertrand et al., 2002). Expanding the classical approach of comparing two
179  groups at two time points to a regression extension using multiple time points anehitioe
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groups(Angrist & Pischle, 2008) we used logistic regression models that included fixed effects

for unordered categorical indicators of state and year. Including the fixed effects for state and
year allow an estimation of the effect of GDL policy rating while accounting fta sta

characteristics that were invariant over time and temporal trends that were invariant across states
(Angrist & Pischke, 2008)Thus, associations between GDL policy and alcohol or risky driving
behaviors are expected to be observed only if the witste-changes in GDL policy correlate

with within=state changes in the prevalence of alcohol or risky driving behaviors.

Forboth'sets of models, parameter estimates and standard errors were calculated using
the Statistical Analysis SystenSAS) (Version 9.2 SAS Institute, Cary, NC) procedure
“surveylogistie”; applying sampling weights to adjust for differential selection probabilities and
using statevasithe clustering unit to account for correlation of residuals within states in estimating
standard eprs(Angrist & Pischke, 2008; Arellano, 1987; Bertrand et al., 2002). Adjusted odds
ratios 95% confidence intervgland significance g = 0.05are reportedTotal weighted
sample size was 129,289"graders, but the sample size was smaller for drivétated
outcome variables because some items were not queried of all respondents (weighted N for these
outcomes washearly 19,800).

RESULTS

Table 2 provides the demographic characteristics of respondents, substance use and
driving behaviors, and exposure to state alcohol policies. Slightly over half phthapants
were femaleand the majority wsWhite. Most participants tthat least one parent with more
than a highrsehool education and lived with two parents. Use of alcohol in the past month and
binge drinkingsin the past monthene45% and 26%, respectively. Seventeen percent of
respondents reported riding with a driver who had drank alcohol. However, approximately 9% of
respondents reported rigdjnvith someone who binge drank. Nearly 12% of all respondents
reported recently drivinthemselvesfter drinking alcohol; 7% of all respondents reported
driving after.binge drinkingthese groups are not mutually exclusiv@yer half of students
lived in a state with a “good” GDL law. The median «ss&liose policy score that students were
exposed to'was approximately 4, and the median beer excise tax per barrel that seréents w
exposed to was approximately $6.54. Additional characteristics of ttieijpants are shown in
Table 2. Although data from the 2000-2013 Monitoring the Future surveys were analyzed for
this study, GDL policies have become more restrictive over time and by 2009 no state had poor
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211  GDL policies and over hatkeceiveda good rankindgor GDL policies(CavazosdRehg et al.,

212 2012).

213 Multivariable Models

214 Associations between GDL policy rating and alcohol and risky driving behaviors are
215  shown in Tables 3 and 4. Tablg&sents results from the regular logistic regression models,
216  and Table 4resents results from the logistic regression models that include fixed effects for
217  year and state;"helping to establish causal associations between GDL policy and the outcomes of
218 interest. Inregular logistic regression models (Table 3), adjusting foogtaphic

219  characteristics, school characteristics, and other state alcohol policies, compared to respondents
220 in states witlgeed GDL policies, respondents in states witarginal GDL policies had

221 increased odds of recent alcohol use and binge drinkinghasd in states witfair or poor

222  GDL policies had increased odds of frequent alcohol use. Furthermore, responderdgs in stat
223 with fair GDL policies were more likely to report riding with a driver who binge drank, driving
224  after drinking, and driving after binge drinking. Those in states méiftginal GDL policies were
225  more likelysto=report riding with a driver who drank alcohol or binge drank, as well as driving
226  after drinking.sFull results for all covariates in the regular logistic regression modelsare s

227 in eTablesk.and 2.

228 In.models that included fixed effects for year and state (bkhere is further evidence
229 that GDL policiesare associated withlcoholuse behaviorand risky driving behaviors. After

230 adjusting for year and state fixed effects, as well as demographic characteristics, school

231 characterigticsyand other state alcohol policies, compagmbddGDL policies,poor policies

232 were associated with increasedisaf binge drinking and frequent alcohol use. In addition,

233  marginal GDL policies (compared tgood GDL policies) were associated with increased odds of
234  riding with,a driver who had engaged in binge drinking. Full results for all covariates in t

235 models that.include fixed effects for year and state can be foud@ites3 and 4.

236 DISCUSSION

237 The.goal of our study was to investigate ithpact of GDLson risky drunk driving

238 behaviors as well as underage drinking behaviors themselves. In multivariable,medeund

239 relatively consistent associations between restrictive GDLs and regogtidalcohol use

240 behaviors and alcohetlated risky driving behaviors (both driving after drinking and riding with
241 adriver who had drank). Thus, our results found evidence of an assobgtixeen restrictive
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GDL policies and a reduction of alcohol use behaviors and risky driving behaviors among youth,
which isconsistent with existing research in the figldker et al., 2007; Cavazos-Rehg et al.,
2012; Fell et al., 2008; Fell et al., 2009; Hedlund & Compton, 2005; Kalacalic &
Ridgeway, 2010; IIHS, 2014; Shope & Bingham, 2008). These important findings have
implications.fer states that can still make progress towards implementing restrictive GDLSs.

Moreover, our novel findings are the first of their kindsignal apotential broader
impact of GDLS'to underage drinking patterns. Our findings show that youth in statesswith le
restrictiveGDL"policiesweremore likely to reporailcohol-related risky driving behaviors. Since
MVCs are the |leading cause of death among U.S. teens and approximately 1 in 5 young drivers
involved insa fatal MVC had consumed alcopabr to their crashthe high frequency of youth
alcoholyelated risky driving behaviors necessitap@pulation level policy initiatives taddress
the perceived normalcy of these risky behavi@anters for Disease Control and Prevention
[CDC], 2012; National Highway Traffic Safety Administration [NHTSA], 2014). Thus
promising thatestrictive GDL policiesre potentiallyreducing not only the risky driving
behaviors@amoeng young people, but also their underage drinking behaviors patterns. Youth
alcohol use behaviors are strongly influenced by social norms (Ajzen, 1991; Ajeaadden,
1986; Baranowski et al., 2002; Keyes et al., 2023 therefore possible that GDLs help to
dictate soeial norms and expectations for youth risk behaviors, in general, that extend beyond
driving-related risks anthto other behaviorthat pose immedia or delayedhealth risks for
young people. To illustrate, one component of GDLs is a nighttime driving curfew and this
regulationeould potentially help to promote structure and adherence among youth @amn% F
2003), whilesadditionally curtailing opportunities for them to engage underage drinkingn&im
Morton & Hartos, 2003)in any case, our resulssiggest the importance GDLs deterring
underage drinking behaviors, whiahea serious public health concern among young people.

In contrast taGDLs, beer tax had no influence on youth alcohol use behaviors and risky
driving behaviors. Seandlose policies had sporadic but still limited impdtmay be that
GDLs are_maore influential in controlling youth risk behavi@®Ls haveclear guidelines and
structured rules for youth to follow (e.g., curfew and passenger limit). This is in confpaseto
control measures (like beer taxes) or punitive actions that result when rubeskae (use-and-

lose policies)Farrelly et al., 2013).
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While not the primary focus of our study, our results draw attention to sawairatiual
and social risk factors that increase risk for alcohol use behaviors and hazaidogs dr
behaviors among young people. We found that age, gender, and race can play a role in most of
the risk behaviors we measurédiale gender and older age of youth are demographic factors
that have consistently been found to increase risk for underage drinking and impaingd dr
(O’'Malley & Johnston, 1999; O’Malley & Johnston, 20@3liot et al., 2006; ScotParker et al.,
2014). Likewise, our results mirror epidemiological studies that document lower drinking
patterns amongfrican Americans versus Whites and Hispar{ichen & Faden, 2013; Orcutt &
Schwabe, 2012). Still, given the prevalence of risky alcakeamong youtl{O’Malley &

Johnston, 2043), the recent climb in the prevalence of alcohol dependence among women and the
fact that African Americans tend to experience more alemlated problems over thdife-

course (Grant et al., 2004; Grucza et al., 2008a; Grucza et al., 2008b; Zapolski et glit B014)

likely that all youth would benefit from targeted intervention that reduce fkkifar underage

drinking and related problems irrespective of their gender or race/ethnicity.

Weaalsofound that familial factors (i.e. parental educatiatiainment and number of
parents in“household) were significantly and consistently associated with alcohol use and risky
driving behaviors. Furthermore, community/schiesel characteristics such as school size,
location,.and percentage of students irgng free or reducedostlunch, also showed significant
association with alcohol use behaviors. These results refleetlo@iimented scientific
paradigms.that stress the important role of sami@ironment determinants of health for
predicting youth risk behaviors (Frieden, 2010; Robert Wood Johnson Foundation, 2008).
Attention tosthese factors, and the youth impacted by them, is encouraged as they may signal
need for targeted prevention efforts.

These findings have limitations. All of the responses werergptirted from the
Monitoring,.the Future surveWhile seltreported answers may introduce bias, the surveys were
confidential. In@addition, participants take part in the MTF at school and datdigbnschool
dropouts or@adolescents schooledanh are not included in this study. We further acknowledge
that inschoel.surveys can underestimate the substance use of certain populations hat note t
our findings will be highly relevant for the majority of youth in this country (~90%). Likewis
though our study evaluates individual, family, school, community, and state-level influences
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(like BAC and GDL restrictionsit is beyond the scope of any study to examine every known
determinant othe alcohol use behaviors and risky driving behaviors of youth.

Our findings suggest that strong GDL laws not only reduce youth alcelatéd risky
driving behaviors but also reduce overall youth use alcohol behaviors, potentially by imiguenci
social norms.and expectations about drinking and driving as well as alcohol use among young
people. Sacio-demographic characteristics, like family and school environmenislagisn
important role"in impacting alcohol use and associated drinking and driving behsvarksng
to reduce 'youth alcohol use and risky driving behaviors is a public health priority. Our
investigation supports that GDLs are effectively lowering these risk behaviors at a population
level, continuedresearch to substantiader findings and strengthening poliefforts

accordingly‘inorder toddresghis seriougpublic healthissuearewarranted
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Table 1: Graduated drivers licensing law definition and scoring system

Graduated driving-licensing laws: This law consists of supervised driving, édueation, restrictions
on the number of passengers, restrictions on nighttime driving, and stipulations on tioa ddra

restrictions for. yaung, newly licensed drivers

Learner's entry‘age 1 point for learner's entry agel6
Learner's holding/period 2 points fo6 mo; 1 point for 3 to 5 mo; none for3<mo
Practice driving certification 1 point for> 30 hr; none for less than 30 hr

Driver education Where completion of driver education changed a requirement, point

values were determined for the driver education track.

Passenger restriction 2 points for< 1 underage passenger; 1 for 2 passengers; none for 3;
where supervising driver may be < 21, point values were determined

including the supervising driver as a passenger
Night driving restriction 2 points for 9 or 10 pm; 1 point for after 10 pm

Duration of restrictions 1 point if difference between minimum unrestricted license age and
minimum intermediate license age is 12 or more months; night driving

and passenger restrictions were valued independently
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Table 2. Characteristics of 1 grade participants, 2000-2013 (Total weighted
N=125,776 unless otherwise notéed)

Variable
Weighted n (weighted %)

Graduatediriver's license

Good 69,798 (55.5)
Fair. 38,702 (30.8)
Marginal 10,856 (8.9)
Poor 6,420 (5.1)
Use lose score median (IQR) 3.93 (1.02, 5.62)
Beer tax'(dellars per barret)edian (IQR) 6.54 (4.27, 8.45)
------------------------------------ Alcohol and driving behaviors----------=--=-===-emnuuu-
Any alcohol 56,718 (45.1)
Binge drinking® 32,632/124,433 (26.2)
Frequent-alcohol use 3,417 (2.7)
Passenger.in a vehicle withiver who:
Drank-alcohof 3,208/18,439 (17.4)
Binge.drank® 1,675/18,415 (9.1)
Drove vehicle after:
Drinking alcohol 2,160/18,437 (11.7)
Binge drinking® 1,338/18,407 (7.3)
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Sex
Male 60,770 (48.3)
Female 65,005 (51.7)
Age
<17 years 54,494 (43.3)
> 18 years 71,282 (56.7)
Race
Non-Hispanic White 85,689 (68.1)
Non-Hispanic Black 12,817 (10.2)
Hispanic 16,322 (13.0)
Other 10,948 (8.7)
Parent’s-education
Both parents high school 33,847 (26.9)
At least one parent >high school 91,929 (73.1)
Number ofparents in the home
None 6,638 (5.3)
One 31,267 (24.9)
Two 87,871 (69.8)

This article is protected by copyright. All rights reserved



Type of school

Public 114,210 (90.8)

Private 11,565 (9.2)
School size (# of students in targeted grade)

Small @-99) 22,453 (17.9)

Mediunt (00-199) 76,216 (60.6)

Large (=200) 27,107 (21.5)
% students on subsidized lunches, median (IQR) 27.7 (10.9, 49.3)
% of students Black, median (IQR) 3.9(1.0, 14.8)
% of students Hispanic, median (IQR) 3.9 (1.0, 14.0)
StandardMetropolitan Statistical AréaNISA)

Non-SMSA 31,136 (24.8)

Other SMSA (not selfepresenting) 60,787 (48.3)

Large SMSA (selrepresenting) 33,853 (26.9)

@ Denominater differs for some drinkinrglated variables because some items

were not queried of all respondents.
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Table 3. Multivariable"lagistic regression models predicting alcohol useiskyddriving behaviors, 12graders, 2000-201%3

-------------- Alcohol use behaviofs - - - ---------- -------------------Risky driving behaviors- - - - - - - - - --------
Passenger in a vehicle with driver who Drove vehicle after...
Variable Any-alcohol Binge drinking Frequentlcohol use  Drank alcohol Binge drank Drinking alcohol  Binge drinking
(Weighted (Weighted (Weighted (Weighted (Weighted (Weighted (Weighted
N=:229,289) N=127,946) N=129,289) N=19,781) N=19,756) N=19,789) N=19,754)
aOR«(95% CI) aOR (95% CI) aOR (95%Cl) aOR (95%Cl) aOR (95%Cl) aOR (95%Cl) aOR (95%Cl)
Graduated driver’s license policy rating
Good Ref. Ref. Ref. Ref. Ref. Ref. Ref.
Fair 1.04+(0.92, 1.17) 1.05(0.93,1.20) 1.26(1.04,1.53)* 1.13(0.92,1.39) 1.35(1.09,1.68f 1.40(1.10,1.78)* 1.36 (1.04,1.79)*
Marginal 1.28 (1.05, 1.55)*  1.28 (1.04, 1.58)* 1.15(0.86, 1.56) 1.34(1.12,1.60 1.73(1.29,2.30F¥* 1.42(1.05,1.92)* 1.10 (0.80, 1.50)
Poor 1.05+(0.91, 1.20) 1.15(0.97,1.35) 1.33(1.02,1.73)* 1.03(0.80, 1.33) 1.21 (0.86, 1.72) 1.16 (0.86, 1.57) 1.06 (0.71, 1.58)

2All models adjust for'gender, age, race, parent’s education level, numbeetsga the home, population density, typsafool (privatess public), school size,
percent of Black and Hispanic students, percent of students receiving free/reduced cpstdtmbker tax, spirits taxsalose policy score, and year (linear).
***n<0.001

**p<0.01

* p<0.05
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Table 4 “Differencesifi-differences” logistic regression models predicting alcohol use and riskygibehaviors, 12 graders, 2000-2013

Passenger in a vehicle with driver who...

Drove vehicle after...

Drinking alcohol  Binge drinking
(Weighted (Weighted
N=19,789) N=19,754)

aOR (95%Cl)  aOR (95%Cl)

Variable Any-aleohol Binge drinking Frequentlcohol use  Drank alcohol Binge drank
(Weighted (Weighted (Weighted (Weighted (Weighted
N=/129,289) N=127,946) N=129,289) N=19,781) N=19,756)
aOR«(95% CI) aOR (95% CI) aOR (95%Cl) aOR (95%Cl) aOR (95%Cl)
Graduated driver’s license, policy rating
Good Ref. Ref. Ref. Ref. Ref.
Fair 0.99 (0.84, 1.16) 1.06 (0.93, 1.22) 1.10(0.85,1.42) 0.96 (0.76,1.21) 1.13(0.93,1.37)
Marginal 1.12.(0.84, 1.49) 1.16 (0.88, 1.51) 1.36(0.76, 2.44)  1.30(0.97,1.74) 2.03 (1.48, 2.79y*
Poor 1.21.(0:98,1.49) 1.37 (1.16,1.62y* 1.60 (1.17,2.20% 0.82(0.62,1.09) 1.01(0.69, 1.46)

Ref. Ref.
1.02 (0.81, 1.29) 1.06 (0.81, 1.39)
1.11 (0.70, 1.76) 0.94 (0.57, 1.55)
0.81 (0.59, 1.10) 0.81 (0.50, 1.30)

2All models adjust for state and year fixed effects, as well as gender, age, race, parentendduetnumber of parents the home, population density, type of schc

(private vs public), scheelksize, percent of Black and Hispstnidents, percent of students receiving free/reduced cost lunch, state beer taxgspigtiase policy

score, and year (linear).
***pn<0.001

**p<0.01

* p<.05
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