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Abstract

Objectives: The social-ecological framework of youth substance use posits that substance use arises from risk and
protective factors (RPFs) on the individual, family, peer, school, and community levels. Less is currently known about
protective factors compared to risk factors. The objective of this study is to examine a model for RPFs for probable
substance use disorder (pSUD) in a large multi-ethnic sample of Hawai‘i students.

Methods: A secondary analysis was conducted on a sample of students in grades 8, 10, and 12 from the Hawai‘i Student
Alcohol, Tobacco, and Other Drug Use Survey (n=2,794). RPFs across all social-ecological domains were selected for
analysis based on existing literature. pSUD was based on the validated Car, Relax, Alone, Forget, Family/Friends, Trouble
(CRAFFT) screener. Crude and adjusted prevalence ratios and 95% confidence intervals for pSUD were calculated using
weighted Poisson regression models with a quasi-likelihood estimating method.

Results: Among protective factors, doing well in school, individual disapproval of substance use, and friends enjoying
school had the highest magnitude of effect on pSUD. Of the risk factors, exposure to peer substance use, offers of
substances by peers, and peer approval of substance use had the highest magnitude of effect on pSUD.

Conclusion: Although peer and community factors are known to increase risk for problem substance use, there are
opportunities to reduce likelihood of pSUD by increasing protective factors, particularly within the school environment.
Prevention and treatment programs should consider enhancing resources to provide at-risk students with academic,
behavioral, and social support.

Keywords: Probable Substance Use Disorder, Adolescents, Risk Factors, Protective Factors

Introduction
Problem substance use (probable substance use disorder and screening) in youth

Substance use disorders (SUDs), defined as the uncontrolled use of a substance despite harmful consequences, and
problem use, which is substance use which approaches a probable substance use disorder (pSUD), are associated with
adverse outcomes including injury, criminal justice involvement, school dropout, and loss of life. Substance use among
adolescents is common: in 2019, 15% of high school students reported having ever used select illicit drugs, and 14%
reported misusing prescription opioids.[1] Among all substances, alcohol is the most commonly used among high school
students, with 23% reporting drinking alcohol at least once within the past 30 days.[1]
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The adolescent period is characterized by rapid developmental changes against the backdrop of a number of familial,
cultural, and societal factors that may either increase the risk of or enhance protection from teen initiation and
escalation of substance use.

Regular screening for substance use disorders is important for early intervention, and the American Academy of
Pediatrics recommends universal screening for substance use among adolescents as part of routine primary care visits.
[2] A number of validated screening tools have been developed for the identification of SUDs in adult and adolescent
populations. Among these, the CRAFFT (Car, Relax, Alone, Forget, Family/Friends, Trouble) screening tool, which was
specifically designed to be developmentally appropriate for teenagers, is the best-studied tool for identifying alcohol and
drug use among adolescents.[3]

Risk and protective factors and social-ecological framework in youth substance use

Substance use in youth is influenced by a combination of risk and protective factors. Risk factors are “those
characteristics, variables, or hazards that, if present for a given individual, make it more likely that this individual, rather
than someone selected at random from the general population, will develop a disorder.”[4] Protective factors, on the
other hand, are those factors that lessen the “likelihood of problem behavior either directly or by mediating or
moderating the effect or exposure to risk factors.”[5] Risk factors often precipitate drug and alcohol use, whereas
protective factors often shield youth from substance problems by strengthening an adolescent’s coping skills,
adaptability, and ability to resist the urge to use substances. Uniquely, this study does not view any one risk or
protective factor as more important than another; rather, it posits that adolescent substance use is the product of a
combination of risk factors, none of which can best explain a given behavior on its own. On the other hand, protective
factors can either directly minimize alcohol, tobacco, and other drug (ATOD) use or may instead mitigate the
relationship between risk factors and substance use.

The social-ecological framework for youth substance use is a comprehensive theoretical model that strives to
understand the influence of individual, family, peer, school, and community domains on the likelihood of ATOD
involvement.[5-9] This model emphasizes the importance of social, environmental, and organizational factors on
substance use, and proposes that changes in these factors are essential to support behavioral changes in the individual.
The present study draws from this framework to identify risk and protective factors across several ecological domains,
which are summarized below.

Individual domain

One important individual risk factor is early initiation of substance use, which has been linked to an increased likelihood
of developing significant alcohol-related problems.[10] The age of alcohol use initiation may be moderated by negative
peer influence, perceptions of the harmfulness of alcohol use, parents’ alcohol use, and proactive parenting in late
childhood.[11] In addition, mental health (depression, anxiety) and behavioral health concerns,[12-14]such as antisocial
behavior, impulsivity, aggression, and conduct use; pro-drug beliefs,[15-17] including greater perceived benefits from
alcohol and tobacco compared to negative consequences; and decreased perceptions of harmfulness associated with
substances[18-23] put adolescents at a greater risk of substance use.

Peer domain

Peer substance use and peer approval of substance use increase adolescents’ risk of both lifetime and recent substance
use as well as problem use.[24] Important risk factors on the peer level include exposure to peer substance use and
offers of substances from peers.

Family domain

Many aspects of the bond between parents and children, as well as disruptions to that bond, may function as either risk
or protective factors for youth substance use. Family support, parental supervision, and clear rules and consequences
surrounding substance use are important protective factors.[25] Exposure to family alcohol or drug use, on the other
hand, is not only a risk factor for adolescent substance use but is also considered to be one of seven categories of adverse
childhood experiences (ACEs), a group of traumatic childhood exposures which are strongly associated with adult health
risk behaviors, health status, and disease.[26]
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School domain

School-related protective factors, including academic performance, educational aspirations, and school engagement,
have been shown to reduce substance use among adolescents. Students with strong school protective factors tend to
report less substance use.[27]

Community domain

The community domain encompasses the interactions of adolescents with individuals outside of their friends (peer
domain), teachers and classmates (school domain), and relatives (family domain). Risk factors on the community level
include illegal substance use, drug-selling, or crime in the youth’s neighborhood[28], as well as ease of access to
substances. Protective factors include having adults in the community who favor the prosocial non-use of substances by
youth, as well as the overall encouragement of positive behaviors among youth.

Need for risk and protective factor framework for informing prevention and intervention approaches

Understanding the myriad risk and protective factors behind adolescent substance use is crucial to the design of
prevention and intervention strategies. Substance use among youth has been linked to depression, suicide, teen
pregnancy, delinquency, violence, and conduct problems,[29] and therefore, reducing risk for and enhancing protection
against substance use could influence a variety of behavioral outcomes. While much of the literature on adolescent
substance use has focused on risk factors, this study also places an emphasis on a wide range of protective factors across
all five social-ecological domains.

While risk and protective factors for adolescent substance use are well-documented across the continental United States,
less research currently exists on the uniquely demographically diverse population of Hawai‘i, which includes a large
number of racial minorities including Asian Americans, Native Hawaiians and other Pacific Islanders (NHOPI), and
multiracial individuals. Therefore, the purpose of this investigation is to examine a model for risk and protective factors
in a large multi-ethnic sample in the State of Hawai'i.

Methods
Sample

The retrospective dataset for this study was taken from the 2019-2020 Hawai‘i Student Alcohol, Tobacco, and Other
Drug (ATOD) Statewide Report, a statewide needs assessment which evaluated the nature and scope of ATOD use among
Hawai‘i middle and high school students.[30]

The response sample included 3951 students in grades 8, 10, and 12 from Hawai‘i public middle and high schools who
were surveyed during a class period using a primarily online method. Of the 3951 student respondents, 1157 were
removed for missing information on relevant covariates, resulting in the final analytic sample of 2794 students. Data
were weighted for analyses according to the sampling frame; the method for the needs assessment and survey items are
fully described in the 2019-2020 ATODS report.[30]

Variables for analyses

The survey included items designed to assess substance use prevalence and onset, risk and protective factors, and
demographic items. Variables were selected from among survey items that included several validated measures and sets
of risk and protective factors across domains, from a theoretically driven approach. Variables and their corresponding
survey items on the Hawai‘i Student ATOD Survey are listed in Supplementary Tables 1 and 2.

PHQ-4

The Patient Health Questionnaire for Depression and Anxiety (PHQ-4) is a validated 4-item screening instrument for
detecting both depression and anxiety disorders. The PHQ-4 combines the 2-item Patient Health Questionnaire-2
(PHQ-2), which includes the core criteria for depression, and the 2-item Generalized Anxiety Disorder 2-item (GAD-2),
which includes the core criteria for anxiety.[31] The PHQ-4 questions were included on the Hawai‘i Student ATOD
Survey and were used to screen adolescents for mental health distress.
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CRAFFT screening tool

The CRAFFT screening tool is a brief 6-item screening instrument which has been well-validated in identifying substance
use and probable substance use disorders among youth ages 12-21. [32,33] A score of two or three indicates positive
risk of developing a SUD (problem use), whereas a score of four or greater indicates a pSUD. The CRAFFT screen
questions were included on the Hawai‘i Student ATOD Survey and were used to screen adolescents for problem use and
estimate their need for substance use treatment (based on a score of four or higher).

Demographics

Participants in the Hawai‘i Student ATOD Survey indicated their gender based on a survey question which asked their
current gender. Those students who indicated “Other” or “Transgender” were combined into the category of
“Transgender and Other Gender Minority (TGGM).” Participants indicated their race/ethnicity on the survey by
answering a question asking students which racial or ethnic group(s) they primarily identified with, and students who
chose more than one response were categorized as “2 or more ethnicities.” Some ethnic groups were combined into
larger categories due to lower sample sizes: for example, the “Other Pacific Islander” category included students who
primarily identified as Samoan, Chuukese, Marshallese or other Pacific Islander; the “Other Asian” category included
students who primarily identified as East, South, or Southeast Asian other than Japanese or Filipino; and the “Other”
category included students who primarily identified as African American, Native American, Alaska Native, or another
ethnicity not listed.

Protective factors

As part of the Hawai‘i Student ATOD Survey, participants were surveyed for protective factors across the individual
domain (individual disapproval of substance use, academic achievement), family domain (ability to talk to a family
member about a problem, clear rules and consequences about using alcohol and drugs), peer domain (whether friends
enjoy school), school domain (climate/enjoyment of school), and community domain (community member
encouragement, positive social norms for not using alcohol).

Risk factors

Participants were also surveyed for risk factors across the individual domain (suspension or expulsion, skipping class,
done something crazy, symptoms of depression), family domain (exposure to parent alcohol use, relative marijuana use,
living with someone with a substance use problem), peer domain (close friends offering marijuana/alcohol, peer
exposure to marijuana/alcohol use, close friends’ approval of marijuana/alcohol), and community domain (ease of
access to substances, neighborhood use of substances, neighborhood crime/drug selling). One survey question
addressing a risk factor in the family domain (“Did you ever live with anyone who had an alcohol-related problem or
used street drugs?”) was modified from the adverse childhood experiences (ACE) questionnaire.[26]

Analyses

All analyses, descriptive and inferential, adjusted for the complex sampling design used by the ATOD Survey. Descriptive
statistics were calculated to summarize the demographic characteristics, risk factors, and protective factors for the total
sample and by CRAFFT score weighted percentages.

Utilizing weighted Poisson regression models with a quasi-likelihood estimating method, we calculated crude and
adjusted prevalence ratios (PR) and 95% confidence intervals (95%CI) for pSUD screens based on a CRAFFT score = 4.
The quasi-Poisson regression analysis was selected over multiple logistic regressions due to the potential for odds ratios
to overestimate the prevalence ratio in situations where the outcome prevalence is greater than 10%. Multiple
multivariable models were constructed to examine the adjusted PR for each risk and protective factor, controlling for
student grade level, gender, and preferred race/ethnicity.

All analyses were conducted using R version 4.4.0 with integrated development environment RStudio version 2023.06.0.
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Results

The sample consisted of 987 (33.70%) 8th graders, 949 (35.75%) 10th graders, and 848 (30.55%) 12th graders;
self-reported gender included 1460 (52.96%) male, 1315 (46.31%) female, and 19 (0.72%) transgender and gender
diverse students. Ethnic breakdown based on primary identification included 240 (8.60%) White, 8 (0.23%) American
Indian/Alaska Native, 33 (1.34%) Black, 39 (2.03%) Chinese, 508 (17.15%) Filipino, 215 (9.63%) Japanese, 57 (2.59%)
other Asian, 79 (2.82%) Latino, 284 (8.81%) Hawaiian, 150 (5.35%) other Pacific Islander, and 1181 (41.46%) two or
more races.

Summary tables for percent of students endorsing protective and risk factors are shown in Table 1 and Table 2,
respectively. Protective factors in the family domain (rules and consequences about using drugs 91.3%) and individual
domain (individual disapproval of substance use 86.2%, mostly As and Bs in school 74.8%) were the most prevalent.
Risk factors in the community domain (access to substances 57.0%), peer domain (peer offers of alcohol or marijuana
36.4%), and individual domain (doing “crazy” things that were dangerous in the past 12 months 41.9%) were the most
prevalent.

Table 1. Weighted percent of students endorsing protective factors against probable substance use disorder,
Hawai‘i Student ATOD Survey (N = 2794).

Weighted col-%

Unweighted N
(95% CI)
Agree 1227 43.4% (41.4%, 45.4%)
Encouraging community Neutral 753 27.2% (25.4%, 29.0%)
Disagree 814 29.4% (27.6%, 31.3%)
Community A
gree 1821 67.5% (65.6%, 69.3%)
Community disapproval of
Neutral 607 20.5% (18.9%, 22.1%)
underage drinking Di

1sagree 366 12.0% (10.8%, 13.4%)
Always/Often 1333 47.2% (45.2%, 49.3%)
School Enjoy school Sometimes 938 34.0% (32.1%, 36.0%)
Seldom/Never 523 18.7% (17.2%, 20.4%)
Agree 1866 67.0% (65.1%, 68.8%)
Parental support Neutral 507 18.0% (16.5%, 19.6%)
Disagree 421 15.0% (13.7%, 16.5%)

Family Agroe
& 2542 91.3% (90.1%, 92.4%)
Rules and consequences Neutral 174 6.1% (5.20%, 7.12%)
Disagree 78 2.6% (2.04%, 3.32%)
Agree 1142 40.4% (38.4%, 42.3%)
Peer Friends enjoy school Neutral 1147 41.6% (39.7%, 43.6%)
Disagree 505 18.0% (16.5%, 19.6%)
Individual disapproval of Wrong 2408 86.2% (84.8%, 87.5%)
substance use Not Wrong 386 13.8% (12.5%, 15.2%)
Grades Mostly A's & B's 2078 74.8% (73.0%, 76.5%)
Grades Mostly C's 510 18.3% (16.8%, 19.9%)
Mostly D's & F's 206 6.9% (5.99%, 8.01%)
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Table 2. Weighted percent of students endorsing risk factors for probable substance use disorder, Hawai‘i Student
ATOD Survey (N = 2794).

Weighted col-%

Domain Factor Unweighted N
(95% CI)
Easy 1572 57.0% (55.0%, 59.0%)
Difficult 396 14.4% (13.1%, 15.9%)
Access to substances Impossible/1 don't
826 28.6% (26.8%, 30.4%)
know
0, 0, 0,
Community Monthly or more 874 30.7% (28.9%, 32.6%)
Neighborhood use Monthly or less 617 22.4% (20.8%, 24.1%)
Not atall 1303 46.9% (44.9%, 48.9%)
Agree 565 18.8% (17.3%, 20.4%)
Neighborhood crime Neutral 554 19.5% (18.0%, 21.1%)
Disagree 1675 61.7% (59.7%, 63.6%)
Monthly or more 564 20.1% (18.5%, 21.8%)
Parents use alcohol Monthly or less 991 36.6% (34.6%, 38.5%)
Not at all 1239 43.3% (41.4%, 45.3%)
Monthly or more 214 6.6% (5.76%, 7.66%)
Family . .
Relatives use cannabis Monthly or less 450 15.6% (14.2%, 17.1%)
Not at all 2130 77.7% (76.0%, 79.3%)
Lived with someone who had a Yes 833 28.6% (26.9%, 30.5%)
problem with alcohol/drugs No 1961 71.4% (69.5%, 73.1%)
Around friends using Monthly or more 461 15.8% (14.4%, 17.3%)
Monthly or less 583 20.3% (18.7%, 21.9%)
alcohol/cannabis Not at all 1750 63.9% (62.0%, 65.8%)
Offered alcohol/cannabis by Yes 1050 36.4% (34.5%, 38.3%)
friends No 1744 63.6% (61.7%, 65.5%)
Peer
Would think it was
375 12.7% (11.5%, 14.1%)
Approval of alcohol/cannabis cool
Wouldn't care 781 27.2% (25.5%, 29.1%)
by friends
I don't know 362 11.8% (10.6%, 13.1%)
Disapprove 1276 48.2% (46.2%, 50.3%)
Doing “crazy” things that were Have 1187 41.9% (39.9%, 43.9%)
dangerous in past 12 months Never have 1607 58.1% (56.1%, 60.1%)
478 15.7% (14.3%, 17.2%)
Age first suspended or 13 years or younger
expelled 155 5.1% (4.32%, 6.07%)
Older than 13 years
Individual Never 2161 79.2% (77.5%, 80.7%)
0, 0, 0,
Number of skipped classes in 6 or more 115 3.8% (313%, 4.61%)
5 or less 450 15.3% (13.9%, 16.8%)
past month None 2229 80.9% (79.3%, 82.4%)
More than half the
0, 0, 0,
Number of days feeling 475 16.4% (14.9%, 17.9%)
days
depressed in the past 2 weeks Several days 655 23.4% (21.7%, 25.1%)
None 1664 60.3% (58.3%, 62.2%)
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Of the protective factors, grades in school (individual domain), individual disapproval of substance use (individual
domain), and friends’ enjoyment of school (peer domain) were the strongest protective factors (Figure 1). Among these,
receiving As and Bs in school offered the strongest protective effect, with a prevalence ratio of 0.29 (95% CI = 0.22,

0.39).

PR (95%Cl)

Encouraging Community

Neutral 0.88(0.65, 1.18) ——

Agree 0.82(0.63, 1.06) ——
Community Disapproval of Underage Drinking

Neutral 1.60(1.10,2.31)" ——

Agree 0.85(0.58,1.22) —
Parental Support

Neutral 0.75{0.54,1.05). ——

Agree 0.52(0.40,0.69)"* ——
Rules and Consequences

Neutral 1.61(0.87,2.96) —_——

Agree 0.71(0.40,1.24) —
Grades

Cs 0.65(0.47,0.89)" —a—

As and Bs 0.29(0.22,0.39)"* —=—
Individual Disapproval of Substance Use

Wrong 0.35(0.27,0.44)™ —=—
Friends Enjoy School

Neutral 0.56(0.43, 0.73)*** ——

Agree 0.47(0.36, 0.62)"* —
Enjoy School

Sometimes 0.69(0.52, 0.91)* —

Always/Often 0.56(0.43, 0.74)"* ——

01 02 0s 10 20 50 150

Figure 1. Protective factors against risk of probable substance use

disorder are displayed in a forest plot, where magnitude of effect left of
1.0 indicates decreased risk.

Factors in the peer domain most greatly increased students’ risk of pSUD, including being around friends using alcohol
or cannabis, being offered alcohol or cannabis by friends, and approval of alcohol or cannabis by friends (Figure 2).
Among these, being around friends using alcohol or cannabis on a weekly or greater basis put students at the greatest
risk of pSUD, with a prevalence ratio of 13.81 (95% CI = 9.52, 20.02).

Access to Substances

PR (95%Cl)

Difficult 1.40(0.72,272) —=——

Easy 5.78(3.75, 8.90)"** ——
Neighborhood Use

Monthly or Less 1.69(1.18, 2.41)™ ——

Monthly or More 3.52(2.62, 4.73)" —a—
Neighborhood Crime

Neutral 1.51(1.11,2.06)** —a—

Agree 3.08(2.38,3.97)" ——
Parents Use Alcohol

Manthly or Less 1.21(0.92, 1.60) —=—

Monthly or More 2.23(1.70, 2.92)* —a—
Lived with Somecne Who had a Problem with Alcohol/Drug

Yes 3.03(2.41,3.82)"™ ——
Relatives Using Cannabis

Monthly or Less 2.17(1.65, 2.86)™" —a—

Manthly or More 3.67(2.78, 4.84) —a—
Doing "Crazy" Things that were Dangerous in Past 12 Months

Have 4.96(3.72, 6.60)"* —-—
Age First Suspended or Expelled

Older than 13 Years 4.27(3.11, 5.86)"** ——

13 or Younger 3.89(3.05, 4.96)"** ——
Number of Skipped Classes in Past Month

One to Five 4.33(3.35,5.58)""" —-—

Six or More 4.62(3.26.6.55)™ ——
Number of Days Feeling Depressed in Past 2 Weeks

Several Days 1.37(1.03, 1.82)7 —=—

Mare than Half 2.49(1.95, 3.19)"** -
Around Friends Using Alcohol/Cannabis

Monthly or Less 5.82(3.93, 8.60)"** ——

Monthly or More 13.81(9.52,20.02) .
Offered Alcohol/Cannabis by Friends

Yes 11.99(8.22,17.48)"" -
Approval of Alcohol/Cannabis by Friends

| Don't Know 2.63(1.40, 4.93)" —

Wouldn't Care 8.81(5.76,13.49)""" ——

Would Think It Was Cool 8.08(5.11,12.76)"** —-

r T T T T
a1 02 05 10 20

Figure 2. Risk factors and probable substance use disorder. Risk factors are

displayed in a forest plot, where magnitude of effect right of 1.0 indicates
increased risk.
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Discussion

Risk and protective factors across all five social-ecological domains significantly influence adolescents’ likelihood of
probable substance use disorder. Protective factors in the family and individual domains were most prevalent among
the students surveyed, whereas risk factors in the community, peer and individual domains were most prevalent.
Analysis of the relationship between these factors and pSUD revealed that protective factors in the individual and peer
domains most strongly reduced the risk of pSUD, whereas risk factors in the peer domain most strongly increased the
risk of pSUD.

Among protective factors, those within the individual and peer domains appeared to be most influential in reducing risk
of pSUD. This is consistent with the literature, which shows that individual risk factors, and, in particular, a robust
personal belief against substance use, have been shown to be strong protectors against adolescent substance use. Those
with awareness of the harmful effects of substances, which may be gained from messaging received either from personal
interactions with family members and schools or the media, and who have a strong desire to maintain their personal
health, are less likely to engage in substance use.[34] Higher academic grades, another individual-level protective factor,
has also been shown to decrease the likelihood of substance use.[7,35,36] Academic achievement is an important
component of “school bonding,” a term used to describe a student’s level of attachment to and commitment to school,
which is positively associated with healthy youth development and is negatively associated with a number of social and
behavioral problems, including substance use.[37] Relatedly, friends’ enjoyment of school, which falls within the peer
domain, also appears to be protective against pSUD. Given that teens tend to modify their behavior in response to peer
influences, as well as the fact that high academic grades may be protective against substance use, it naturally follows that
being surrounded by a peer group who enjoys school, and therefore is at lower risk of substance use problems, may also
lower teens’ likelihood of substance use in addition to academic achievement on the individual level.

On the risk factor side, the most influential factors were found within the peer domain. In particular, exposure to peer
alcohol or cannabis use and offers of alcohol or cannabis use had powerful effects on likelihood of pSUD. Numerous
studies have described the relationship between substance-using peer groups and the risk of adolescent substance use.
[7,24,28,34,36,38,39] Although the association between an adolescent’s substance use and peer use may partially result
from selection processes, such as the tendency of substance-using adolescents to seek out other substance-using peers,
interacting with peers who use substances may also directly facilitate substance use by allowing adolescents to observe
drug-using models, learn and reinforce favorable attitudes towards substances, and gain access to substances.[40]

Household alcohol and drug use as an adverse childhood experience (ACE)

One of the risk factors included in the survey was whether the adolescent had ever lived with someone who had a
problem with alcohol/drugs. This question is modified from the Adverse Childhood Experiences (ACE) study,[26] which
links seven categories of household dysfunction during childhood, including household alcohol and drug use, to a
number of lifetime health risks, including substance use problems. The results of the present study corroborate the link
between childhood dysfunction and health outcomes demonstrated by the ACE study. Furthermore, while the ACE study
focuses on the relationship between childhood dysfunction and lifetime health risks, the present study additionally
demonstrates that the specific ACE of household alcohol or drug use may be linked to substance use problems beginning
as early as adolescence. This finding underscores the importance of quickly identifying and assisting families who are
currently experiencing or at risk of experiencing ACEs, as the associated detrimental health outcomes may manifest
themselves even before adulthood.

Implications for practice and policy

The identification of some of the most influential risk and protective factors for pSUD has important implications for
interventions designed to reduce adolescent substance use. The school setting, in particular, represents an opportune
environment for such interventions, as many of the most influential factors, including academic grades and peer groups,
are rooted in the activities and interactions that take place on school campuses. Given the importance of academic
achievement, implementing and bolstering programming to support students academically and target students who may
be struggling in school may have a direct impact on teen substance use disorder development. Additionally, the school
setting may provide an opportunity for teachers and other professionals to raise awareness around the harmful health
effects of substances, as well as to teach students psychological and social skills, such as peer resistance, that may help
mitigate the strong effect of peer influence on adolescent substance use.
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Beyond the school setting, the present study’s findings may also have implications for clinical practice, as an
understanding of the social factors that place adolescents most at risk for substance use problems may equip healthcare
providers to better identify and screen high-risk youth, as well as connect them with behavioral health support and
other community resources if a substance use disorder is suspected.

Strengths and limitations

While the CRAFFT questionnaire is a well-validated instrument for identifying substance use problems and probable
substance use disorder in youth, it is not a diagnostic tool. Therefore, one of the limitations of this study is that SUD
could not be definitively diagnosed among the students surveyed. However, one of the strengths of this study is that it
was conducted in a highly ethnically diverse and gender diverse sample, including high percentages of Asian Americans,
Pacific Islanders, multiracial students, and transgender and gender-diverse students. The broad ethnic and gender
categories represented in this study increases the generalizability of these findings to a wider demographic spectrum.

Future directions

This study captures risk and protective factors and the pSUD status of adolescents at a single point in time. A key area
for future research would be longitudinal studies that track the persistence of these factors over time in order to better
understand their long-term impacts on adolescent substance use. Such studies could provide critical insight into the
stability of protective influences and the evolving nature of risk factors, particularly during key transitional periods, such
as the shift from middle to high school or high school to adulthood. Additionally, integrating longitudinal findings into
school-based prevention programs could enhance their effectiveness by adapting interventions to address the changing
needs of adolescents as they grow.

Conclusion

While important risk and protective factors were identified across all five social-ecological domains, protective factors in
the individual and peer domains and risk factors in the peer domain appear to have the greatest influence on an
adolescent’s likelihood of developing a substance use disorder. These salient risk and protective factors are also those
that could be modified by interventions in the school setting, including those aimed at supporting academic achievement
and providing substance use prevention education. Prevention efforts which are clearly informed by the most important
precipitants of and protectors against substance use problems will likely be the most promising in the endeavor to
reduce youth substance use rates.
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