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Introduction: Little is known about what policies and practices may prevent alcohol-related harms
to others. This study tested whether campus alcohol policies were associated with alcohol use and
alcohol-related harms to others among college students and whether these associations differ in
states with weak versus strong alcohol policies.

Methods: This cross-sectional study used data from a 2021 probability-based survey of U.S. college
students. The main predictor was a campus alcohol policy score that combined 33 policies. Alcohol
use outcomes included past 30-day volume and binge drinking frequency, and analyses with alcohol
use outcomes included 968 students who drink. In 2024, models with alcohol-related harms to
other outcomes used data from 1,737 students (comprising abstainers and those who drink alcohol)
and 3 alcohol-related harms to others: verbal, physical, and sexual. Models also assessed interactions
between campus and state alcohol policy scores.

Results: Stronger campus alcohol policy scores were associated with lower alcohol volumes (inci-
dence rate ratio=0.91; 95% CI=0.86, 0.97; p=0.003) and lower odds of verbal alcohol-related harms
to others (AOR=0.86; 95% CI=0.75, 0.98; p=0.022). Associations between campus alcohol policy
scores and binge frequency, verbal alcohol-related harms to others, and sexual alcohol-related
harms to other were only significant in states with weak policies, whereas the association between
campus alcohol policy scores and alcohol volumes held across state policy environments.

Conclusions: Student drinking and rates of alcohol-related harms to others were lower on cam-
puses with stronger alcohol policies. Campus alcohol policy scores were associated with lower vol-
ume overall and with reduced binge drinking and verbal and sexual alcohol-related harms to others
in states with weaker policies. Findings highlight the importance of campus alcohol policies in such
states.
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INTRODUCTION

lcohol use on college campuses has fallen
A alongside youth drinking in the U.S."” Yet, the

rates of alcohol use, binge drinking, and alco-
hol-related harms, particularly those affecting individu-
als around the people who drink, remain unacceptably
high. More than half of college students are harmed by
the drinking around them.” In 2021, approximately
1.6 million college students were verbally harassed;
550,000 experienced unwanted sexual contact; and
470,000 were physically harmed by someone who had
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been drinking.” There is a continuing need for preven-
tion strategies that sustain recent declines in alcohol use
and protect against alcohol-related harms on college
campuses.

State alcohol policy scores summarize the strength of
the policy environment, typically using a weighted sum
of the policies in place. They are associated with a broad
range of outcomes, including youth and adult alcohol
use, drink driving, violence, and alcohol-related harms
to others (AHTOs) among the general population.*®
Emerging evidence suggests that their effects may also
be relevant for college campuses because rates of college
alcohol use, binge drinking, alcohol-related arrests, alco-
hol-related disciplinary infractions, and sexual assault
are lower in states with stronger alcohol policies.”*

A newer approach is to codify and score campus alco-
hol policies, which offer more proximal protection
against alcohol problems for students and institutions.”’
The authors are aware of a single study that scored poli-
cies at 22 colleges using the National Institute on Alcohol
Abuse and Alcoholism’s College Alcohol Intervention
Matrix (AIM), finding that more comprehensive policy
environments were associated with lower rates of heavy
drinking."" However, policy scores derived using College
AIM may be incomplete because it omits most (22 of 35)
of the policies listed on college websites, such as bans on
tailgating, drinking games, and consumption in private
dorm rooms.'? Furthermore, little is known about cam-
pus alcohol policy scores (CAPSs) associations with
AHTOs.

The interplay between college and state alcohol poli-
cies likely affects alcohol use and AHTOs among college
students. From a social ecologic perspective, colleges are
embedded within larger communities whose alcohol pol-
icy environments shape college drinking and AHTOs."”
Although both levels of policy matter, researchers have
argued that campus conditions more directly shape envi-
ronments that either permit or discourage excessive
drinking."* A New Zealand study supports this, finding
that strengthened campus alcohol policies were associ-
ated with reduced drinking and intoxication, whereas
national changes (e.g., retailer hours of sale, blood alco-
hol concentration limits) were not."” The authors are
unaware of any U.S. studies assessing this interaction.

This study examined whether college CAPSs were
associated with alcohol use and AHTOs among students.
It investigated verbal, physical, and sexual AHTOs in
addition to alcohol use outcomes because the primary
goal of campus alcohol policies is often to prevent and
reduce harm. These AHTOs are relatively common’ and
associated with key indicators of college life, such as
mental health and academic achievement.'®'” Analyses
further assessed whether state alcohol policies

moderated the associations between campus alcohol pol-
icies, alcohol consumption, and AHTOs.

METHODS

Study Sample

This study used data from the Harms to Others from
Drinking Among College Students (HTOCS) study. The
HTOCS sample was drawn using a 2-stage probability-
based sampling design. First, colleges and universities
(referred to as colleges in the remaining parts of this
paper) were selected using probability proportional to
size sampling within 8 strata defined by 4 geographic
regions and 2 college types (i.e., 2- vs 4-year colleges).
All nontribal colleges with a residential component and
at least 400 students located in the 50 U.S. states or
Washington, District of Columbia were included in the
sampling frame. Initially, 61 colleges were selected, and
46 (75.4%) agreed to participate. The Boston University
Medical Campus IRB deemed this study exempt because
study staff only received deidentified data from the sur-
vey contractor. College review boards reviewed and
approved the protocol when their procedures required
additional review.

Second, students were selected within colleges. Sopho-
mores and juniors at 4-year institutions and 2nd-year
students at 2-year institutions were eligible to partici-
pate. To ensure adequate representation of Black and
Hispanic/Latinx students, colleges provided counts of
eligible students who were (1) Black, not Hispanic/Lat-
inx; (2) Hispanic/Latinx; and (3) all other races, not His-
panic/Latinx. School-specific target sample sizes for the
3 racial and ethnic groups oversampled Black and His-
panic/Latinx students. Colleges used these targets to
draw random samples for each group. Data were col-
lected from October to December 2021. The American
Association for Public Opinion Research cooperation
rate was 91%, and the response rate was 16%.

The analytic sample comprised a complete case analy-
sis of 1,737 undergraduate sophomores and juniors
(4-year institutions) and 2nd-year students (2-year insti-
tutions) who attended class in person or hybrid (86.9%
of the full sample). A total of 188 students (7.5%) who
only attended class online were excluded because they
may have different policy exposures. Data for 1 school
that only sampled 21 freshmen were excluded because
they did not meet the inclusion criteria. Finally, 59 stu-
dents with missing data (3.0%) were excluded. These
students were more often Hispanic/Latinx and reported
lower alcohol and binge drinking rates (Appendix
Table 1, available online). Alcohol use outcomes were
only relevant to students who currently drink alcohol, so
these models were restricted to the 968 students (55.7%)
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who consumed alcohol in the past 30 days. Models with
AHTO outcomes used the full analytic sample.

Measures

Analyses included 2 alcohol use outcomes: (1) past 30-
day volume (i.e., the total number of standard drinks'®
consumed) and (2) binge frequency (i.e., number of days
consuming >4/>5 alcoholic drinks for women and men,
respectively). The HTOCS survey captured usual quan-
tity in standard drinks and frequency as well as binge
frequency and intensity. The authors followed previously
established indexing methods to combine quantities
consumed on nonbinge and binge drinking days to
account for undercoverage.'’

The study included 3 domains of harm committed by
someone who had been drinking: (1) verbal AHTOs
combined being harassed/bothered with called names/
insulted; (2) physical AHTOs combined being punched/
hit with pushed/shoved; and (3) sexual AHTOs were
unwanted sexual contact without the students’ consent.
All AHTOs were binary variables and measured since
the academic year started (approximately 3 months).

CAPSs assessed the strength of campus alcohol poli-
cies using a methodology developed by the Maryland
Collaborative to Reduce College Drinking and Related
Problems (Maryland Collaborative).””**! Two members
of the study team collected and reviewed each campus’
policy documents to code 35 policies. Policies were
weighted by whether the Maryland Collaborative classi-
fied them as most effective (2 points), somewhat effective
(1 point), or ineffective (0 points).”"*'

The analytic sample contained 15 schools with dry
campuses and 30 with wet campuses. Ten policies auto-
matically applied to dry campuses (e.g., prohibition of
alcohol consumption in public spaces) and were
assigned full points. In addition, 13 policies do not apply
to dry campuses (e.g., mandated registration of campus
events with alcohol) and were excluded. This reduced
the total possible points from 63 to 48 for dry campuses.

The CAPS was calculated as the sum of the policies
weighted for effectiveness. To account for differences in
policy applicability, scores were standardized by dividing
by the total possible points specific to each campus type
(48 for dry campuses and 63 for wet campuses), ensur-
ing comparability across campuses regardless of alcohol
ban status. The resulting scores ranged from 0 to 100,
capturing the percentage of total possible points earned
by each campus. To aid interpretation, the final variable
was in deciles, so each 1-unit increase in the regressions
equals a 10% increase in the CAPS.

The state alcohol policy environment was measured
using the Alcohol Policy Scale (APS), which combines
29 policies across 5 domains: physical availability,
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underage drinking, drinking driving, social host or dram
shop laws, and pricing. Ten of these policies were spe-
cific to youth alcohol use, and the remaining 19 focused
on general, population-level consumption, which influ-
ences alcohol consumption among young people.” Anal-
yses used 2021 APS scores based on the student’s
current state of residence at the time of survey adminis-
tration. These scores were dichotomized using a median
split (low versus high scores) to aid interpretation of the
interaction models.

Models adjusted for several covariates. School type (4
year vs 2 year) may affect both the types of campus alco-
hol policies passed and alcohol-related outcomes. Addi-
tional covariates were associated with study outcomes:
age in years, centered at the mean; gender identity (male
[reference group], female, and transgender, noncon-
forming, or >2 gender identities); race (Black, other
races and ethnicities, White, and >2 races or ethnicities);
ethnicity (Hispanic/Latinx versus not); housing arrange-
ments (on campus versus off campus or other); partici-
pation in Greek life, sports, and religious activities
(separately); and monthly disposable income ($300 or
more versus less). Models without CAPS x APS interac-
tions adjusted for state APS. Regressions with AHTO
outcomes adjusted for past 30-day alcohol wuse
(abstainer, nonbinge, and binge) because alcohol con-
sumption is a robust predictor of AHTO victimization.””

Statistical Analysis

Survey weights were calculated using an iterative process.
The first base weight was the inverse of the probability of
selecting the institution from the sampling frame, account-
ing for the stratum and college enrollment size. The stu-
dent base weight was the inverse of the probability of
selecting a student from each of the 3 recruitment strata (i.
e, Black, non-Hispanic/Latinx; Hispanic/Latinx; all
others). Finally, survey weights were calibrated to align the
HTOCS sample with undergraduates’ self-reported race
and ethnicity as well as geographic region using data from
the Integrated Postsecondary Education Data System.”’

To assess the overall association of CAPSs with student
drinking patterns and AHTOs, analyses included unad-
justed and adjusted negative binomial regressions (alcohol
use outcomes) and logistic regressions (AHTO outcomes).
Intraclass correlation coefficients for students clustered
within colleges were all <0.08, suggesting minimal cluster-
ing, although SEs were still clustered by college. To exam-
ine whether associations with CAPSs differed on the basis
of community and state alcohol environments, models
were rerun with interactions between CAPSs and state
APSs. Marginal estimates from interaction models were
obtained and graphed to aid interpretation. Results of
unadjusted and adjusted models with covariates appear in
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Table 1. Demographics of Sample by Current Drinking Status, Percentage or Mean (SE, Range)

Demographic, behavior, or policy

Full sample (N=1,737) Students who drink® (n=968)

Policy environment
College alcohol policy score”
Strong state alcohol policy environment®
Alcohol-related outcomes
Alcohol volume (standard drinks per month)
Binge drinking frequency (days per month)
Verbal AHTOs
Physical AHTOs
Sexual AHTOs
Student characteristic
Age (years)
Gender identity
Male
Female
Transgender, nonconforming, >2 genders
Race
Black
Other races and ethnicities
Two or more races
White
Hispanic/Latinx
Housing
On campus
Off campus
Other (fraternities, sororities, cooperatives)
$300 or more per month (versus less)
Participate in Greek life (versus not)
Participate in sports (versus not)
Participate in religious activities (versus not)
Alcohol use
Abstainer
Non-binge
Binge
4-year institution (versus 2 -year)

49.87 (2.67, range: 15—84)
46.28%

49.87 (2.49, range: 15—84)
46.58%

15.37 (1.42, range: 0—670)
1.15(0.11, range: 0—30)

27.52 (1.97, range: 1-670)
2.07 (0.16, range: 1—30)

14.41% 19.84%
4.46% 6.84%
4.94% 7.04%

19.85 (0.07, range: 18—24) 19.98 (0.08, range: 18—24)

31.09% 31.16%
64.47% 64.50%
4.44% 4.33%
10.86% 9.05%
10.68% 6.05%
8.89% 9.91%
69.57% 74.99%
15.60% 15.84%
39.17% 34.84%
57.45% 60.75%
3.38% 4.41%
33.14% 34.70%
10.83% 15.29%
11.12% 11.16%
11.68% 9.63%
44.19% 0.00%
25.68% 45.99%
30.13% 54.00%
92.49% 94.55%

aStudents who currently drink are defined as those who reported consuming alcohol in the past 30 days.

bCollege campus alcohol policy scores represent the percentage of total possible points earned by each campus.

®Alcohol Policy Scale scores were categorized using a median split, which classified states with scores below 42.8 as weak state policy environments
(range=32.0—42.0, median=37.4) and states equal to or above 42.8 as strong policy environments (range=42.8—56.7, median=46.5).

AHTO, alcohol-related harms to other.

Appendix Tables 2—5 (available online). All analyses used
Stata, Version 16.1.2*

Dichotomizing variables can result in loss of informa-
tion and misclassification.”” To assess potential bias
from dichotomizing the APS, a second sensitivity analy-
sis used continuous APS scores. Appendix Tables 6 and
7 (available online) contain these results.

RESULTS

Most of the sample was female (64.47%), was White
(69.57%), and/or lived off campus (57.45%), with a

mean age of 19.85 years (Table 1). Approximately 1
in every 10 students participated in Greek life
(10.83%), sports (11.12%), and/or religious activities
(11.68%). Verbal AHTOs were the most common
(14.41%), with physical (4.46%) and sexual AHTOs
(4.94%) rarer. AHTOs were slightly more prevalent
among students who drink (verbal: 19.84%, physical:
6.84%, sexual: 7.04%). Over the past 30 days, students
who drank consumed 27.52 drinks and binge
drank on 2.07 days on average. The average CAPS
was 49.87% for the full sample and students who
drink.
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Table 2. Negative Binomial Regression Models Predicting Alcohol Outcomes Among Students Who Drink, With and Without

Interactions

Volume Binge® frequency

Predictor IRR 95% CI p-value IRR 95% CI p-value
Without interaction with APS

College alcohol policy score” 0.91 0.86, 0.97 0.003 0.93 0.87,1.00 0.061
With interaction with APS

College alcohol policy score 0.89 0.83, 0.95 <0.001 0.89 0.82, 0.97 0.006

Strong state APS score® (versus weak) 0.59 0.34,1.04 0.068 0.48 0.25, 0.90 0.023

College alcohol policy x state APS 1.08 0.98, 1.20 0.115 1.14 1.00,1.29 0.042

Note: Boldfaces indicate statistical significance (p<0.05).

Models adjusted for age, gender identity, race, ethnicity, housing, disposable income, student activities (i.e., Greek life, sports, and religious activi-

ties), and school type (i.e., 4-year vs 2-year institution).

@Binge drinking defined as >4 drinks per occasion for students assigned female sex at birth and >5 drinks per occasion for students assigned male

sex at birth.

bCollege campus alcohol policy scores represent the percentage of total possible points earned by each campus. These scores were categorized

using deciles, so a 1-unit increase represents a 10% increase in the score.

°APS scores were categorized using a median split, which classified states with scores below 42.8 as weak state policy environments (range=32.0
—42.0, median=37.4) and states equal to or above 42.8 as strong policy environments (range=42.8—56.7, median=46.5). Referent group was

weak alcohol policy environment.
APS, Alcohol Policy Scale; IRR, incidence rate ratio.

Each 10% increase in the CAPS was associated with
students drinking 9% fewer alcoholic drinks each month
(p=0.003) after accounting for student characteristics
(Table 2). On average, this translates to 2.25 fewer drinks
per month (95% CI=0.71, 3.78). The association between
CAPS and binge drinking frequency was not significant
(p=0.061).

Each 10% increase in the CAPS was associated with
14% lower odds of reporting verbal AHTOs (p=0.022)
(Table 3). Associations between CAPSs and the odds of
physical and sexual AHTOs among the full sample were
not significant (p=0.077 and 0.116, respectively).

Higher campus (p<0.001) but not state APS scores
(p=0.068) were associated with lower alcohol volumes
(Table 2). No significant CAPS x APS interaction was

observed for alcohol volume (interaction p=0.115).
However, CAPSs were only associated with lower binge
drinking frequency in states with weak alcohol policies
(interaction p=0.042); each 10% increase in the CAPS
corresponded to 0.25 fewer binge drinking days per
month (95% CI=0.08, 0.43; p=0.005). Figure 1 shows
that drinks and binge days decreased with rising CAPSs
in states with weak policies, whereas predicted values
appeared to remain low in states with stronger policies.
Similar to binge drinking frequency, CAPSs were only
associated with lower odds of verbal (interaction
p=0.004) and sexual AHTOs (interaction p=0.018) in
states with weak alcohol policy environments (Table 3).
In these states, each 10% increase in the CAPS corre-
sponded to a 3 percentage points lower probability of

Table 3. Logistic Regression Models Predicting AHTOs Among Full Sample, With and Without Interactions

Verbal Physical Sexual

Predictor AOR 95% CI p-value AOR 95% Cl  p-value AOR 95% CI p-value
Campus policy environment

College alcohol policy score® 0.86 0.75,0.98 0.022 0.86 0.72,1.02 0.077 0.86 0.72,1.04 0.116
Policy environment

College alcohol policy score 0.79 0.68,091 0.001 087 0.70,1.07 0.180 0.78 0.62,0.97 0.027

State APS score” 0.22 0.09,0.49 <0.001 1.02 0.22,4.77 0.976 048 0.05,0.68 0.011

College alcohol policy x state APS  1.29 1.08,1.52 0.004 0.98 0.72,1.32 0.871 1.37 1.05,1.78 0.018

Note: Boldfaces indicate statistical significance (p<0.05).

Models adjusted for age, gender identity, race, ethnicity, housing, disposable income, student activities (i.e., Greek life, sports, and religious activi-

ties), student alcohol use, and school type (i.e., 4-year vs 2-year institution).

@College campus alcohol policy scores represent the percentage of total possible points earned by each campus. These scores were categorized

using deciles, so a 1-unit increase represents a 10% increase in the score.

PAPS scores were categorized using a median split, which classified states with scores below 42.8 as weak state policy environments (range=32.0
—42.0, median=37.4) and states equal to or above 42.8 as strong policy environments (range=42.8—56.7, median=46.5).

APS, Alcohol Policy Scale.
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Figure 1. Predicted alcohol use levels and AHTOs as a function of campus and state alcohol policy environments.
Note: College campus alcohol policy scores represent the percentage of total possible points earned by each campus. Binge drinking is defined as
>4 drinks per occasion for students assigned female sex at birth and >5 drinks per occasion for students assigned male sex at birth.

AHTO, alcohol-related harms to other.

verbal AHTOs (95% CI=1.09, 3.91; p=0.001) and 1.2
percentage points lower probability of sexual AHTOs in
these states (95% CI=0.08, 2.26; p=0.040) (Figure 1).
Results for the sensitivity analyses that used the continu-
ous APS were consistent with those of the main models
(Appendix Tables 6 and 7, available online).

DISCUSSION

This study demonstrates that both campus and state
alcohol policies are relevant for college drinking and
AHTOs. Campus policies are particularly important in
reducing alcohol use outcomes, including verbal
AHTOs, in states with weaker alcohol policies, where
the absence of strong state-level policies leaves students
more vulnerable to high-risk drinking and harms. This
novel finding underscores the potential for campus alco-
hol policies to fill critical gaps in weak state alcohol pol-
icy environments, emphasizing their role as an essential
tool for harm reduction.

Studies have typically evaluated campus alcohol poli-
cies individually, despite students experiencing their
combined effects. This study is among the first to use
policy scores to examine campus-level alcohol preven-
tion. It builds on the study by Ringwalt et al.,'" which
found that higher CAPSs on the basis of National Insti-
tute on Alcohol Abuse and Alcoholism’s College AIM

were associated with lower alcohol use but not harms to
the person drinking. This study analysis extends these
findings in 2 ways. First, the Maryland Collaborative
CAPSs emphasize effective environmental strategies spe-
cific to campuses, whereas Ringwalt and colleagues'’
included individual-level approaches (e.g., educational
campaigns) and community policies. Notably, their
results showed the strongest associations for environ-
mental strategies, such as those in the present CAPS.
Second, the Maryland Collaborative scores weighted
strategies by effectiveness, whereas Ringwalt et al.'’
weighted them by implementation level (ranging from
none to high intensity). The authors’ weighting is an
advancement because associations between CAPSs and
alcohol consumption are driven more by policy type and
strength than the number of policies in place.”® These
CAPSs allow comparisons across campuses and can be
used in a consultative process to encourage campuses to
strengthen their policies, as has been done with schools

in Maryland.”'
This study contributes to an emerging literature that
finds that campus alcohol policies can reduce

AHTOs**® by demonstrating the combined effect of
campus alcohol policies for AHTOs. Campus alcohol
policies may be colleges’ first line of defense in terms of
promoting healthier alcohol environments for all stu-
dents—not just those who drink alcohol. This finding
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matters because students who experience verbal AHTOs
have lower satisfaction with college and higher odds of
suicidal ideation.'® Colleges face growing pressure to
address campus sexual assaults from federal initiatives
and from parents.”” This study’s findings suggest that
colleges should consider environmental policies that
address alcohol use—a key driver of sexual assaults—
when developing prevention strategies. However, this
study did not detect an association with physical
AHTOs. Although it had a moderate sample size
(n=1,737), the study may have been underpowered to
detect this relationship, particularly if it is weak. Given
the toll that physical AHTOs can exert on students, the
authors encourage future research on this topic using
larger sample sizes.

Unfortunately, colleges tend to implement only a frac-
tion of the evidence-based policies.'"”" Fatalism or the
sense that there are no winning solutions to the problem
of college drinking and a perceived lack of support are
common explanations for why colleges are not taking
greater action.”’ This study’s findings suggest that there
is a suite of alcohol policies capable of addressing and
reducing binge drinking and alcohol-related harms. Fur-
thermore, studies find that most college students support
key alcohol policies.’” It is possible that levels of support
will rise on college campuses as alcohol consumption
declines given the strong association between personal
consumption patterns and perceived acceptability of
alcohol policies.” The authors encourage colleges to poll
students to better understand which policies and
enforcement strategies they support to identify evi-
dence-based solutions that are feasible to implement.

Limitations

Limitations of this study include that the Maryland
Collaborative CAPSs did not address enforcement,
which ensures that policy implementation persists over
time.”* Policy scores are unable to identify specific poli-
cies or sets of policies that are most effective. Therefore,
results should be viewed as complementing and extend-
ing previous research on individual effective policies.
Although typical for contemporary population-based
surveys, the response rate was low (16%). Some student
subpopulations who tend to respond late or not
respond at all, such as people who drink heavily, are
likely under-represented, which would bias results
toward the null hypothesis. Students were surveyed
during the second year of the coronavirus disease 2019
(COVID-19) pandemic when their social behaviors
may have been restricted, which could result in lower
prevalence of AHTOs than in previous studies.” Results
are conservative and specific to U.S. college sophomores
and juniors who attend class in person or hybrid and
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may not generalize to small (<400 students), tribal, or
nonresidential colleges.

CONCLUSIONS

This study highlights the critical role of campus alcohol
policies as a frontline preventive measure against college
drinking and AHTOs. College and state decision makers
cannot afford to view their respective alcohol policies as
isolated efforts; their collaboration and combined imple-
mentation are essential for creating safer and healthier
campus communities. Ensuring greater policy protec-
tions at the college level may buffer the risks associated
with weak state alcohol policy environments, offering a
potential path forward toward accelerating gains in
reducing and preventing college drinking and associated
AHTOs.
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