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Introduction
In the United States (U.S.), psychostimulants, including 
cocaine, methamphetamine, and amphetamine, are most com-
monly used among individuals aged 18 to 25.1 Young adults 
enrolled in college have particularly high rates of misuse for 
some types of stimulants, with estimates suggesting they are 
1.3 times more likely to engage in prescription stimulant mis-
use than their non-college peers.2 Although Native Hawaiian 
and Pacific Islander (69%) and American Indian/Alaska Native 
(AI/AN) populations (62.4%) respectively have the highest 
and third highest rates of alcohol abstinence in the past month 
compared to each other racial/ethnic group, some measures 

suggest that AI/AN populations are disproportionately affected 
by forms of psychostimulant misuse.3 For example, AI/AN 
populations had higher rates of past year central nervous sys-
tem stimulant misuse in the 2021 National Survey on Drug 
Use and Health (NSDUH) (6.3% among AI/AN adults), 
compared to national rates (3.5% across all races/ethnicities).3 
And fatal overdoses involving psychostimulants other than 
cocaine increased from 6.6 to 16.5 per 100 000 from 2018 to 
2021 among AI/AN populations, compared to a rise of 3.9 to 
9.8 deaths per 100 000 across the whole of the U.S. population 
during the same period.4 Recent spikes in overdose deaths are 
increasingly driven by combinations of psychostimulants and 
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opioids.5,6 While Black or African American populations suf-
fered the highest overdose mortality rates from combining any 
kind of psychostimulant with opioids in 2021 (17.3 per 
100 000), AI/AN populations experienced the greatest percent 
change increase (238.9%) in overdose due to the combination 
of these substances between 2018 through 2021 (3.6-12.2 per 
100 000) compared to other racial groups.4 Yet, when restrict-
ing many sources of substance use survey data or vital records 
data to specific AI/AN or other indigenous subpopulations (eg, 
Native Hawaiians (NH)), or within those groups to only young 
adults, sample sizes are small, and data are often unavailable or 
suppressed, as in the case of both the NSDUH3 and CDC 
multiple causes of death databases.4 Thus, it is unclear how 
psychostimulant use may be related to other kinds of drug use 
or what potential protective factors may be leveraged in sub-
stance use interventions targeting indigenous young adults, 
especially college students.

Despite these data limitations, several studies have worked 
to identify likely risk and protective factors associated with 
psychostimulant use and misuse among AI/AN populations, 
as well as separately among diverse cohorts of young adults, 
including college students.7-11 However, few studies have 
contextualized the complex factors that may be related to psy-
chostimulant use within a coherent conceptual model, and 
such studies have not specifically evaluated potential risk and 
protective factors among indigenous college students. Eitle 
and Eitle’s stress process model suggests several significant 
factors contribute to methamphetamine use, including iden-
tifying as male, being in a romantic relationship, and facing 
stressful life events.12 Several other empirical studies outline 
additional factors that may contribute to a fuller model of 
relevant factors contributing to or preventing psychostimu-
lant use. In particular, studies note the use of licit and illicit 
substances, especially opioids, is associated with greater odds 
of engaging in psychostimulant misuse.10,13,14 In fact, Native 
individuals who engage in opioid misuse have been found to 
have 10.2 times greater odds of engaging in methampheta-
mine compared to those who do not engage in opioid mis-
use.14 Studies also note measures of relationships and social 
support, specifically multiple sexual partners and fraternity/
sorority membership, are also associated with a greater likeli-
hood of psychostimulant use among emerging adults.13,15-18 
Furthermore, empirical findings have found individuals who 
identify as a sexual or gender minority, face anxiety, depres-
sion, or stress, or have been exposed to violence or abuse are 
more likely to engage in psychostimulant uses than their 
peers.11,14,19,20 Additionally, evidence indicates students with 
low GPAs or who live in rural areas use psychostimulants 
more than their peers.13,16,21,22 Conversely, empirical literature 
indicates that living with a parent/guardian, living in on-
campus housing, or receiving education on the dangers of 
drug misuse may prevent college students from engaging in 
psychostimulant misuse.7,13,23-25 A modified stress process 
model that incorporates these additional factors provides a 

framework to guide analyses of potential risk and protective 
factors that may relate to psychostimulant use among indig-
enous college students (Figure 1). Because risk and protective 
factors do not exist in isolation but rather function in a com-
plex, cumulative manner, prevention and treatment programs 
for substance use are only effective if they account for multi-
ple contextual spheres that influence health and behavior.26

With a sizable population of indigenous young adults 
enrolled in post-secondary institutions (121 000 in 2020)27 and 
empirical literature denoting high rates of stimulant misuse 
among college population samples and AI/AN populations 12 
and older, it is likely that psychostimulant misuse and the 
health risks associated with them may be a public health con-
cern for AI/AN/NH college students.2,13,28,29 This study 
hypothesizes that opioid misuse operates within a complex web 
of social factors as a likely risk factor for stimulant misuse 
among AI/AN/NH college students. Since little empirical lit-
erature exists on risk and protective factors associated with psy-
chostimulant misuse among this subpopulation, evaluation of 
opioid misuse and the other variables outlined in this study’s 
conceptual model (Figure 1) as potential risk and protective 
factors associated with psychostimulant use among AI/AN/
NH college students offer key public health information that 
may inform subsequent interventions.

Methods
Data source and sample

This study utilized aggregated data from the American College 
Health Association-National College Health Assessment IIc 
(ACHA-NCHA IIc) survey administered between the fall of 
2015 through the spring of 2019, as detailed on the ACHA 
website.30 The ACHA-NCHA IIc survey is a nationally rec-
ognized research survey that captures a broad array of health 
statuses and behaviors among college students. The survey 
encompasses questions on health and safety, health education, 
substance use, sexual and reproductive health, physical and 
mental health, and impediments to academic performance. 
Data were collected for a total of 426 425 participants between 
the fall of 2015 and the spring of 2019. In this study, the sample 
was restricted to students identifying as American Indian, 
Alaskan Native, or Native Hawaiian (AI/AN/NH; n = 8103).

Measures

Psychostimulant misuse. The primary outcomes of interest in 
this study were 4 measures of psychostimulant use: (a) cocaine 
use, (b) methamphetamine use, (c) amphetamine misuse 
excluding methamphetamine, and (d) cocaine and other stim-
ulant misuse. All 4 primary outcomes were binary variables, 
defined by a “Yes” or “No” response. As seen in Supplemental 
Table 1 (Table S1), the answers to the ACHA-NCHA IIc 
survey were utilized in the variable construction of all 4 pri-
mary outcomes.
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Opioid misuse. Opioid misuse was the primary exposure of 
interest in this study. As outlined in Supplemental Table 1 
(Table S1), opioid misuse was a binary variable and was identi-
fied by a positive response to either of the following survey 
questions: “Within the last 30 days, on how many days did you 
use opiates (heroin, smack)?” and “In the last 12 months, have 
you taken any prescription pain killers (eg, OxyContin, Vico-
din, Codeine) that were not prescribed to you?”

Control variables. Guided by the adapted stress process model 
illustrated in Figure 1, analysis models considered and adjusted 
for other behaviors and characteristics, including other (non-
opioid) forms of licit and illicit substance use (ie, tobacco,13 
alcohol,13,17 marijuana,9,13 and other substance use9). Analysis 
models also adjusted for measures of relationships and social 
support (ie, multiple past-year sexual partners31 and fraternity/
sorority membership16,17), exposure to violence or abuse,32 
mental health symptoms (ie, anxiety19 and depression13,19), 
stress,19 living/housing situation,7,24 and receipt of drug and 
alcohol education.13 Furthermore, demographic variables, 
including gender identity,33 sexual orientation,20 and educa-
tional achievement,16 were incorporated into the analysis. The 
detailed construction of these variables is outlined in Table S1.

Statistical analysis

Descriptive and inferential statistics were used to estimate the 
prevalence of psychostimulant misuse among AI/AN/NH col-
lege students and assess the association between opioid misuse 

and cocaine, methamphetamine, amphetamine, and cocaine 
and other stimulant misuse among this cohort. Frequencies (n) 
and percentages (%) were used to summarize the marginal dis-
tributions of demographic and individual characteristics across 
opioid misuse. Furthermore, frequencies (n) and column per-
centages (%) were used to assess the distribution of the primary 
outcomes across opioid misuse.

Multivariable logistic regression models were constructed 
and used to evaluate the association between opioid misuse 
and each of the 4 measures of psychostimulant misuse, while 
controlling for other individual and societal factors identified 
in the conceptual framework (Figure 1). In addition to the 
primary analyses, we conducted an in-depth examination of 
interaction effects across all models. Our analysis explored 
interactions between opioid misuse and other substance use, 
substance use and demographic factors, substance use and 
social factors, and opioid misuse and mental health symp-
toms. From this examination, significant interactions were 
identified only in the model for amphetamine misuse, exclud-
ing methamphetamine.

To prevent overfitting, forward selection was implemented 
for each of the 4 multivariable logistic regression models. A 
significance level of 0.1 was used for entry into the models 
while forcing the variable “opioid misuse” to be included in 
each model. Additionally, a stop criterion of 3 was implemented 
during forward selection for the multivariable logistic regres-
sion model on methamphetamine in order to follow the “7 
events per variable” rule of thumb.34 Accounting for bias due to 

Risk Factors 

Opioid misuse 

Sexual minority status 

Gender identity 

Tobacco, alcohol, marijuana, or other 
substance use 

Multiple past-year sexual partners 

Fraternity or sorority membership 

Low educational achievement 

Anxiety or depression 

Stress 

Exposure to violence or abuse  

Rural living environment 

Outcomes 

Cocaine use

Methamphetamine use

Amphetamine misuse 

Cocaine and other stimulant misuse

Protective Factors 

Living in parental or on-campus housing 

Drug and alcohol education 

Figure 1. Conceptual model on psychostimulant misuse among American Indian, Native Alaskan, or Native Hawaiian college students; adapted from 

Eitle and Eitle12.
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rare events, all logistic regression models were run using Firth’s 
regression.35,36 Unadjusted and adjusted odds ratios (uOR and 
aOR) and their corresponding 95% confidence intervals were 
reported along with P-values from Firth’s penalized maximum 
likelihood estimates to discern associations. The Hosmer 
Lemeshow test and area under the receiver operating charac-
teristic curve (AUC) were used to assess the goodness-of-fit of 
all 4 regression models. All statistical tests in this study are 2 
sided with a 5% significance level, and all analyses were carried 
out through SAS version 9.4.

Results
This study consisted of 8103 AI/AN/NH college students, of 
which 2.1% (n = 166) reported using cocaine, 0.8% (n = 60) 
noted using methamphetamine, 8.7% (n = 700) disclosed  
misuse of amphetamines excluding methamphetamine, and 
1.5% (n = 120) engaged in cocaine and other stimulant misuse 
(Table 2). The majority of participants did not engage in opioid 
misuse, with 91.3% reporting having not engaged in opioid 
misuse and only 8.8% reporting having misused opioids  
(Table 1). On average, the participants in this study were 
23.4 years old (SD = 7.5 years; Table 1). Most participants 
identified as cisgender female (64.9%), and heterosexuality 
(75.9%) was the predominant sexual orientation in this sample 
population (Table 1).

Opioid misuse

Opioid misuse was associated with increased psychostimulant 
use and misuse, including cocaine use, methamphetamine use, 
amphetamine misuse, and cocaine and other stimulant use. 
Frequencies and percentages revealed a crude association 
between opioid misuse and all 4 of the psychostimulant out-
comes, with a mean difference in psychostimulant misuse of 
15.1% across those who reported having engaged in opioid 
misuse and those who didn’t (Table 2). Unadjusted logistic 
regression models found AI/AN/NH college students who 
engaged in opioid misuse to have 14.3, 61.1, 9.2, and 21.5 
times the odds of using cocaine, methamphetamine, ampheta-
mine, and cocaine and other stimulants, respectively than those 
who did not misuse opioids (Table 3).

After considering confounding factors in the adjusted 
models, the association between opioid misuse and psycho-
stimulant use decreased but remained statistically significant 
(Tables 4–7). Adjusted logistic regression models revealed AI/
AN/NH college students who engaged in opioid misuse to 
have 38.9, 3.6, and 3.2 times the odds of engaging in meth-
amphetamine use, cocaine and other stimulant misuse, and 
cocaine use, respectively, than those who did not misuse  
opioids (Tables 4, 5 and 7). For amphetamine misuse, the 
association was modified by tobacco use such that the adjusted 
odds ratio among non-Tobacco users was 5.47 (95% C.I. 
3.49-8.55), while among Tobacco users, it was 2.65 (95% C.I. 
2.07-3.41) (Table 6).

Other substance use

In addition to opioid misuse, substance use (ie, tobacco and 
marijuana use) was identified with a significant increase in the 
odds of engaging in psychostimulant misuse among AI/AN/
NH college students. Tobacco use was found to be associated 
with increased odds of engaging in psychostimulant misuse, 
with an adjusted odds ratio of 2.4 for cocaine and other stimu-
lant misuse (Table 7) and 2.2 for cocaine (Table 4). Marijuana 
was also identified with an increased odds of stimulant misuse, 
with an adjusted odds ratio of 6.0 for cocaine use (Table 4)  
and 6.7 for cocaine and other stimulant misuse (Table 7). 
Furthermore, those who engaged in other substance use (ie, 
hallucinogens or club drugs) were 3.8 times more likely to 
engage in amphetamine misuse (Table 6) and 7.9 times more 
likely to use cocaine and other stimulants (Table 7), than those 
who did not engage in other substance use. Additionally, the 
use of alcohol was found to be associated with 51% greater 
odds of engaging in amphetamine misuse (Table 6).

Age, on-campus housing, and parental/guardian 
housing

Amongst the potential risk factors identified, 2 socio- 
demographic characteristics were found to be associated with a 
decreased odds of engagement in psychostimulant misuse 
amongst AI/AN/NH college students. Age was identified with 
a significant decrease in the odds of engagement in cocaine use 
and amphetamine misuse. Every 1-year increase in age was 
associated with roughly a 5% decrease in the odds of using 
cocaine among all users and 7.5% in the odds of misusing 
amphetamine among tobacco users (Tables 4 and 6). Age was 
also found to be associated with a decreased odds of engage-
ment in cocaine and other stimulant misuse but this associa-
tion was on the boundary of statistical significance (aOR: 
0.968; 95% C.I. 0.935-1.002; P-value = .0626; Table 7). Living 
in on-campus housing or parental/guardian housing may also 
serve as a potential protective factor against psychostimulant 
misuse. Individuals living on-campus were found to have odds 
of engaging in amphetamine misuse 25.0% lower than students 
living off-campus without a parent/guardian (Table 6). Living 
on campus was also found to be associated with a decrease in 
odds of engagement in cocaine use, but this association was on 
the boundary of statistical significance (aOR: 0.656; 95% C.I. 
0.430-1.003; P-value = .0518; Table 4). Living in parental/
guardian housing was found to be associated with a greater 
decrease in odds of engagement in stimulant misuse than living 
on campus. Living in parental/guardian housing was found to 
be associated with 43.4% and 78.0% lower odds of engaging in 
amphetamine and cocaine use, respectively (Tables 4 and 6).

Discussion
This study offers foundational estimates on the prevalence of 
psychostimulant use and misuse among AI/AN/NH college 
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Table 1. Demographic characteristics of American Indian, Alaskan Native, or Native Hawaiian college students in the U.S. by opioid misuse: ACHA-
NCHA IIc data from 2015 to 2019.

DEMOgRAPHIC CHARACTERISTICS OPIOID MISUSEa TOTAL

NO YES P-VALUEb x̄ (SD)

x̄ (SD) x̄ (SD)

Age 23.3 (7.5) 24.0 (8.1) 0.0268 23.4 (7.5)

n (%c) n (%c)a P-valued n (%c)

Total 7386 (91.3) 708 (8.8)  

gender identity <0.0001  

 Cisgender female 4821 (65.5) 414 (59.0) 5235 (64.9)

 Cisgender male 2158 (29.3) 211 (30.1) 2369 (29.4)

 gender diverse 203 (2.8) 34 (4.8) 237 (2.9)

 Transgender 177 (2.4) 43 (6.1) 220 (2.7)

Sexual orientation <0.0001  

 Heterosexual 5644 (77.0) 455 (65.1) 6099 (75.9)

 gay/Lesbian 239 (3.3) 31 (4.4) 270 (3.4)

 Bisexual 632 (8.6) 88 (12.6) 720 (9.0)

 Unsure/Other 818 (11.2) 125 (17.9) 943 (11.7)

Tobacco use <0.0001  

 No 4572 (62.1) 191 (27.1) 4763 (59.0)

 Yes 2791 (37.9) 515 (73.0) 3306 (41.0)

Alcohol use <0.0001  

 No 1729 (23.5) 69 (9.8) 1798 (22.3)

 Yes 5627 (76.5) 636 (90.2) 6263 (77.7)

Marijuana use <0.0001  

 No 4341 (59.1) 156 (22.2) 4497 (55.8)

 Yes 3008 (40.9) 548 (77.8) 3556 (44.2)

Other substance usee <0.0001  

 No 6313 (85.5) 208 (29.4) 6521 (80.6)

 Yes 1073 (14.5) 500 (70.6) 1573 (19.4)

Multiple past-year sexual partners <0.0001  

 No 5394 (74.8) 383 (55.8) 5777 (73.1)

 Yes 1818 (25.2) 303 (44.2) 2122 (26.9)

Fraternity or sorority member 0.0004  

 No 6776 (92.0) 619 (88.1) 7395 (91.6)

 Yes 593 (8.1) 84 (12.0) 677 (8.4)

(Continued)
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DEMOgRAPHIC CHARACTERISTICS OPIOID MISUSEa TOTAL

NO YES P-VALUEb x̄ (SD)

x̄ (SD) x̄ (SD)

Low educational achievementf <0.0001  

 No 7090 (96.4) 659 (93.3) 7749 (96.1)

 Yes 69 (0.9) 29 (4.1) 98 (1.2)

 N/A 196 (2.7) 18 (2.6) 214 (2.7)

Depression <0.0001  

 No 5261 (71.4) 340 (48.1) 5601 (69.4)

 Yes 2106 (28.6) 367 (51.9) 2473 (30.63)

Anxiety <0.0001  

 No 5653 (76.5) 434 (61.3) 6087 (75.2)

 Yes 1733 (23.5) 274 (38.7) 2007 (24.8)

Stress <0.0001  

 No 2444 (33.1) 171 (24.2) 2615 (32.4)

 Yes 4930 (66.9) 536 (75.8) 5466 (67.6)

Exposure to violence or abuse <0.0001  

 No 4729 (64.0) 252 (35.6) 4981 (61.6)

 Yes 2656 (36.0) 456 (64.4) 3112 (38.5)

Living in a rural environment 0.4020  

 No 7307 (99.1) 702 (99.4) 8009 (99.2)

 Yes 64 (0.9) 4 (0.6) 68 (0.8)

Housing/living situation

 Off-campus without parent(s)/guardian(s) 2898 (39.3) 291 (41.2) <0.0001 3189 (39.5)

 Fraternity or sorority housing 81 (1.1) 20 (2.8) 101 (1.3)

 On-campus 2718 (36.9) 220 (31.2) 2938 (36.4)

 With parent(s)/guardian(s) 1132 (15.4) 110 (15.6) 1242 (15.4)

 Other 537 (7.3) 65 (9.2) 602 (7.5)

Receipt of drug and alcohol education 0.0017  

 No 2065 (28.1) 237 (33.7) 2302 (28.6)

 Yes 5288 (71.9) 467 (66.3) 5755 (71.4)

Abbreviations: x̄, sample mean; SD, sample standard deviation; n, sample size.
Bold P-values indicates statistical significance at the 5% significance level.
aOpioid misuse includes illicit/non-prescription and prescription opioids.
bSatterthwaite P-value from 2 sample t-test.
cColumn percentage.
dP-value from Chi-Square test for independence.
eOther substance misuse includes use of sedatives, hallucinogens, anabolic steroids, inhalants, other club drugs, other illegal drugs, or misuse of prescription 
antidepressants, erectile dysfunction drugs, or sedatives.
fLow educational achievement is denoted by an approximate cumulative grade average of D/F.

Table 1. (Continued)
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students who are routinely excluded from publicly available data 
due to small sample sizes. Adjusted analyses in this study also 
identified behaviors, characteristics, and other factors associated 
with both increased and decreased odds of psychostimulant  
use and misuse. Statistical tests indicate that opioid misuse is 
associated with a significant increase in the odds of engaging  
in cocaine use, methamphetamine use, amphetamine misuse, 
and cocaine and other stimulant misuse. A pivotal observation, 
however, was the modifying effect of tobacco use on the 

relationship between opioid misuse and amphetamine misuse. 
Specifically, the risk associated with opioid misuse on amphet-
amine misuse was notably higher among non-tobacco users 
compared to those who use tobacco. This interaction features 
the intricate relationship between various substances and their 
combined effects on psychostimulant misuse. Additionally, 
adjustment for covariates revealed several other significant  
factors that impact the odds of engaging in psychostimulant 
use, including other forms of substance use (licit and illicit), 

Table 3. Unadjusted odds ratios and confidence intervals (C.I.) for psychostimulant misuse among American Indian, Alaskan Native, or Native 
Hawaiian college students in the U.S. who misuse opioids: ACHA-NCHA IIc survey, 2015 to 2019.

COCAINE USE METHAMPHETAMINE USE AMPHETAMINE MISUSE, 
ExCLUDINg METHAMPHETAMINE

COCAINE AND OTHER 
STIMULANT MISUSEa

 UORb (95% C.I.)
Pc

UORb (95% C.I.)
Pc

UORb (95% C.I.)
Pc

UORb (95% C.I.)
Pc

Opioid misused

 No Ref = 1 Ref = 1 Ref = 1 Ref = 1

 Yes 14.345 (10.461-19.673)
<0.0001

61.088 (30.432-122.624)
<0.0001

9.236 (7.710-11.063)
<0.0001

21.509 (14.677-31.521)
<0.0001

Bold indicates statistical significance at the 5% significance level.
aCocaine and other stimulant use includes cocaine, methamphetamine, other amphetamines, and misuse of prescription stimulants.
bUnadjusted odds ratio.
cP-value from Firth’s Penalized Maximum Likelihood Estimate.
dOpioid misuse includes illicit/non-prescription and prescription opioids.

Table 2. Psychostimulant misuse among American Indian, Alaskan Native, or Native Hawaiian college students in the U.S. by opioid misuse: ACHA-
NCHA IIc data from 2015 to 2019.

PRIMARY OUTCOMES OPIOID MISUSEa TOTAL

NO YES P-VALUEc N (%b)

N (%b) N (%b)

Cocaine use <0.0001  

 No 7262 (99.0) 613 (87.1) 7875 (97.9)

 Yes 75 (1.0) 91 (12.9) 166 (2.1)

Methamphetamine use <0.0001  

 No 7341 (99.9) 651 (92.7) 7992 (99.3)

 Yes 9 (0.1) 51 (7.3) 60 (0.8)

Amphetamine misuse, excluding methamphetamine <0.0001  

 No 6945 (94.1) 447 (63.1) 7392 (91.4)

 Yes 439 (6.0) 261 (36.9) 700 (8.7)

Cocaine and other stimulant used <0.0001  

 No 7295 (99.4) 626 (89.0) 7921 (98.5)

 Yes 42 (0.6) 78 (11.0) 120 (1.5)

n = Sample size. Bold P-values indicates statistical significance at the 5% significance level.
aOpioid misuse includes illicit/non-prescription and prescription opioids.
bColumn percentage.
cP-value from Chi-Square test for independence.
dCocaine and other stimulant use includes cocaine, methamphetamine, other amphetamines, and misuse of prescription stimulants.
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Table 4. Adjusted odds ratios and confidence intervals (C.I.) of cocaine use for opioid misuse and confounding variables, among American Indian, 
Alaskan Native, or Native Hawaiian college students in the U.S.: ACHA-NCHA IIc survey, 2015 to 2019.

COCAINE USE

 AORa (95% C.I.)
Pb

Opioid misusec No Ref = 1

Yes 3.172 (2.171-4.634)
<0.0001

Age 0.953 (0.922-0.986)
0.0051

gender Cisgender female Ref = 1

Cisgender male 1.627 (1.098-2.411)
0.0153

gender diverse 2.482 (1.140-5.403)
0.0220

Transgender 1.815 (0.848-3.883)
0.1246

Tobacco use No Ref = 1

Yes 2.160 (1.204-3.876)
0.0098

Marijuana use No Ref = 1

Yes 6.019 (2.454-14.765)
<0.0001

Other substance used No Ref = 1

Yes 4.582 (2.825-7.431)
<0.0001

Multiple past-year sexual partners No Ref = 1

Yes 2.335 (1.590-3.428)
<0.0001

Fraternity or sorority member No Ref = 1

Yes 2.814 (1.814-4.366)
<0.0001

Anxiety No Ref = 1

Yes 1.365 (0.942-1.977)
0.1001

Exposure to violence or abuse No Ref = 1

Yes 1.466 (0.971-2.215)
0.0689

Housing/living situation Off-campus without parent(s)/guardian(s) Ref = 1

Fraternity or sorority housing 1.705 (0.763-3.815)
0.1937

On-campus 0.656 (0.430-1.003)
0.0518

With parent(s)/guardian(s) 0.220 (0.090-0.535)
0.0009

Other 0.721 (0.336-1.544)
0.3992

Bold indicates statistical significance at the 5% significance level and italic indicates being on the boundary of statistical significance (.05 < P < .10). The Hosmer-
Lemeshow test showed adequate fit (P = .4904), and the AUC (0.928) showed excellent fit and classification ability of the multivariable model.
aAdjusted odds ratio.
bP-value from Firth’s Penalized Maximum Likelihood Estimate.
cOpioid misuse includes illicit/non-prescription and prescription opioids.
dOther substance misuse includes use of sedatives, hallucinogens, anabolic steroids, inhalants, other club drugs, other illegal drugs, or misuse of prescription 
antidepressants, erectile dysfunction drugs, or sedatives.
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relationships, social support, and living context. These factors 
may be useful for public health interventions seeking to sup-
port the health and wellbeing of indigenous post-secondary 
students.

Adjusted analyses revealed psychostimulant misuse to be 
significantly higher among AI/AN/NH college students who 
also reported tobacco use, marijuana use, and other substance 
use. The study found indigenous college students who engaged 
in tobacco, marijuana, or other substance use to be more likely 
to also engage in psychostimulant misuse. This aligns with 
existing literature denoting increased odd of psychostimulant 
misuse among AI/AN individuals who use nicotine (OR: 31.6; 
95% C.I. 1.87-5.35), cannabis (OR: 7.39; 95% C.I. 2.28-
23.96), or engage in prescription tranquilizers or sedative mis-
use (OR: 13.0; 95% C.I. 5.72-29.6), compared to AI/AN 
individuals who do not use these substances.14 Amongst all 
college students, the odds of co-use of psychostimulants and 
other substances may be substantially higher among AI/AN/
NH college students, with a recent study finding college stu-
dents who misuse stimulants to be 0.34 times less likely to use 
tobacco (P < .001) and 0.17 times less like to use marijuana.37 
The high prevalence of psychostimulant misuse among AI/
AN/NH college students who engage in other forms of drug 
use, may be related to higher estimated rates of tobacco, mari-
juana, and illicit substance use among indigenous populations 
compared to other races and ethnicities.28,38 With evidence 
illustrating a significant association between licit and illicit 
substance use and psychostimulant misuse, interventions may 

benefit from including education about the risks of polysub-
stance use, skills training to resist peer pressure to engage in 
polysubstance use, and counseling to address the underlying 
issues that may contribute to polysubstance use.

The observed interaction between tobacco use and opioid 
misuse in relation to amphetamine misuse is particularly 
intriguing. One possible explanation for this interaction could 
be the underlying neurobiological mechanisms. Both opioids 
and nicotine (from tobacco) act on the brain’s reward system, 
albeit through different pathways.39,40 Chronic use of either 
substance can lead to alterations in this system, potentially 
affecting an individual’s susceptibility to the effects of other 
drugs, such as amphetamines.41 For tobacco users, the concur-
rent use of opioids might not amplify the risk of amphetamine 
misuse to the same extent as in non-tobacco users because  
their reward system is already modulated by nicotine.40,42 
Additionally, behavioral factors might play a role. Individuals 
who use tobacco might have different patterns of drug-seeking 
behavior or might be part of social networks where polysub-
stance use is less prevalent or less normalized. It is also possible 
that some unmeasured confounding factors, such as specific cul-
tural or community norms around drug use, could influence this 
interaction. While our study sheds light on this interaction, fur-
ther research is needed to fully understand the underlying 
mechanisms and implications.

Social support and relationship factors also showed signifi-
cant associations with psychostimulant use in the analyses. 
Namely, AI/AN/NH college students who had multiple 

Table 5. Adjusted odds ratios and confidence intervals (C.I.) of methamphetamine use for opioid misuse and confounding variables, among 
American Indian, Alaskan Native, or Native Hawaiian college students in the U.S.: ACHA-NCHA IIc survey, 2015 to 2019.

METHAMPHETAMINE USE

 AORa (95% C.I.)
Pb

Opioid misusec No Ref = 1

Yes 38.865 (19.236-78.522)
<0.0001

gender Cisgender female Ref = 1

Cisgender male 6.763 (3.112-14.696)
<0.0001

gender diverse 21.652 (8.448-55.490)
<0.0001

Transgender 19.479 (8.090-46.900)
<0.0001

Anxiety No Ref = 1

Yes 4.259 (2.327-7.795)
<0.0001

Bold indicates statistical significance at the 5% significance level. The Hosmer-Lemeshow test showed adequate fit (P = .6800), and the AUC (0.953) showed excellent fit 
and classification ability of the multivariable model.
aAdjusted odds ratio.
bP-value from Firth’s Penalized Maximum Likelihood Estimate.
cOpioid misuse includes illicit/non-prescription and prescription opioids.
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Table 6. Adjusted odds ratios and confidence intervals (C.I.) of amphetamine misuse for opioid misuse and confounding variables, among 
American Indian, Alaskan Native, or Native Hawaiian college students in the U.S.: ACHA-NCHA IIc survey, 2015 to 2019.

AMPHETAMINE MISUSE, ExCLUDINg METHAMPHETAMINE

 AORa (95% C.I.)
Pb

Opioid misusec

among non- Tobacco users
No Ref = 1

Yes 5.467 (3.494-8.554)
<0.0001

Opioid misusec

among Tobacco users
No Ref = 1

Yes 2.654 (2.066-3.408)
<0.0001

Age among non- Tobacco users 1.002 (0.978 1.026)
0.9681

Age among Tobacco users 0.925 (0.904-0.948)
<0.0001

Sexual orientation Heterosexual Ref = 1

gay/Lesbian 0.615 (0.363-1.041)
0.0621

Bisexual 0.645 (0.477-0.874)
0.0042

Unsure/Other 1.005 (0.976-1.306)
0.9941

Alcohol use No Ref = 1

Yes 1.506 (0.976-2.322)
0.0589

Marijuana use No Ref = 1

Yes 2.090 (1.589-2.748)
<0.0001

Other substance used No Ref = 1

Yes 3.753 (3.041-4.633)
<0.0001

Multiple past-year sexual 
partners

No Ref = 1

Yes 2.014 (1.661-2.442)
<0.0001

Fraternity or sorority member No Ref = 1

Yes 1.907 (1.453-2.503)
<0.0001

Anxiety No Ref = 1

Yes 1.323 (1.088-1.610)
0.0052

Exposure to violence or abuse No Ref = 1

Yes 1.567 (1.286-1.911)
<0.0001

Housing/living situation Off-campus without parent(s)/guardian(s) Ref = 1

Fraternity or sorority housing 1.493 (0.819-2.720)
0.2014

On-campus 0.746 (0.597-0.933)
0.0093

With parent(s)/guardian(s) 0.566 (0.411-0.779)
0.0004

Other 0.725 (0.485-1.084)
0.1092

Bold indicates statistical significance at the 5% significance level and italic indicates being on the boundary of statistical significance (.05 < P < .10). The Hosmer-
Lemeshow test showed adequate fit (P = .1832), and the AUC (0.871) showed good fit and classification ability of the multivariable model.
aAdjusted odds ratio.
bP-value from Firth’s Penalized Maximum Likelihood Estimate.
cOpioid misuse includes illicit/non-prescription and prescription opioids.
dOther substance misuse includes use of sedatives, hallucinogens, anabolic steroids, inhalants, other club drugs, other illegal drugs, or misuse of prescription 
antidepressants, erectile dysfunction drugs, or sedatives.
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past-year sexual partners or who were a member of a fraternity 
or sorority were more than 2 times more likely to engage in 
psychostimulant misuse. These findings are consistent with 
other empirical findings on Greek life involvement and 

multiple sexual partners.13,15-17,43-46 These results support that 
stimulant misuse is heightened among college students with 
multiple past-year sexual partners or involved in a fraternity/
sorority. In turn, such findings suggest that stimulant misuse 

Table 7. Adjusted odds ratios and confidence intervals (C.I.) of cocaine and other stimulant misuse for opioid misuse and confounding variables, 
among American Indian, Alaskan Native, and Native Hawaiian college students in the U.S.: ACHA-NCHA IIc survey, 2015 to 2019.

COCAINE AND OTHER STIMULANT MISUSE

 AORa (95% C.I.)
Pb

Opioid misusec No Ref = 1

Yes 3.636 (2.330-5.672)
<0.0001

Age 0.968 (0.935-1.002)
0.0626

gender Cisgender female Ref = 1

Cisgender male 2.348 (1.467-3.758)
0.0004

gender diverse 3.844 (1.623-9.105)
0.0022

Transgender 1.757 (0.722-4.272)
0.2140

Tobacco use No Ref = 1

Yes 2.420 (1.105-5.301)
0.0271

Marijuana No Ref = 1

Yes 6.658 (1.823-24.323)
0.0041

Other substance used No Ref = 1

Yes 7.893 (3.788-16.445)
<0.0001

Multiple past-year sexual partners No Ref = 1

Yes 2.816 (1.735-4.569)
<0.0001

Fraternity or sorority member No Ref = 1

Yes 3.620 (2.255-5.809)
<0.0001

Anxiety No Ref = 1

Yes 1.914 (1.230-2.979)
0.0040

Exposure to violence or abuse No Ref = 1

Yes 1.986 (1.155-3.417)
0.0131

Bold indicates statistical significance at the 5% significance level and italic indicates being on the boundary of statistical significance (.05 < P < .10). The Hosmer-
Lemeshow test showed adequate fit (P = .9858), and the AUC (0.955) showed excellent fit and classification ability of the multivariable model.
aAdjusted odds ratio.
bP-value from Firth’s Penalized Maximum Likelihood Estimate.
cOpioid misuse includes illicit/non-prescription and prescription opioids.
dOther substance misuse includes use of sedatives, hallucinogens, anabolic steroids, inhalants, other club drugs, other illegal drugs, or misuse of prescription 
antidepressants, erectile dysfunction drugs, or sedatives.
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interventions should consider peer relationships and student 
organization factors in addressing substance use risks and psy-
chosocial factors that may impact individual coping skills sur-
rounding substance misuse.44,46 Interventions targeting these 
social factors may include providing education and support to 
students in fraternities and sororities and promotion of healthy 
relationship behaviors.

Analogous with other empirical literature, this study 
identified age, living on campus, and living with parent(s)/
guardian(s), to be associated with significant decreases in the 
odds of engaging in cocaine use and amphetamine misuse.7,24 
In a recent prevention study, social network analysis revealed 
close contact and sharing of information with peers and  
cousins, which could support youth in making prosocial deci-
sions.47 Living on campus or with parent(s)/guardian(s) may 
provide support, clear disapproval and sanctions, and monitor-
ing/supervision that reduces individuals’ likelihood of engag-
ing in stimulant use and misuse. One study showed parental 
monitoring to be a stronger protective factor for female AI 
youth in terms of the onset of alcohol and marijuana use.48 
Importantly, the quality of parent-child relationships has been 
shown to be associated with lower rates of substance use in 
Bahamian youth, such that open communication and rules 
about curfew were protective49 and decreasing communication 
and parental monitoring were associated with higher rates of 
alcohol and marijuana use in general population urban eighth 
graders.50 Furthermore, a qualitative study of AI youth found 
immediate, extended family, and cousins to serve as both risk 
and protective factors for AI youth engagement in substance 
use.51 Specifically, AI youth reported lack of parental supervi-
sion as a risk factor for using substances.51 In contrast, per-
spectives that parents were strict were seen as protective by 
these youth.51 The impact of these nuances in parent-child 
relationships on substance use highlights the importance of 
incorporating these dynamics in substance use prevention 
programs. In the context of post-secondary students, benefits 
could be yielded from interventions that target younger  
students and those living off-campus or without a parent/
guardian. Moreover, interventions aim to promote supportive 
campus and family living conditions may serve as potential 
protective factors against psychostimulant use among college 
students.

Furthermore, anxiety was found to be associated with an 
increased odds of psychostimulant use and misuse among 
AI/AN/NH college students. These findings parallel exist-
ing literature on the association between mental health 
problems and engagement is substance use.13,52 One study 
found college students with a generalized anxiety disorder 
to have 2.8 (95% C.I. 1.9−4.0), 1.4 (95% C.I. 1.1−1.9), and 
1.8 (95% C.I. 1.2−2.6) times the odds of engaging in any 
cigarette smoking, any binge drinking, and any frequent 
binge drinking, respectively.52 Research has identified that 
individuals with mental health symptoms, such as social 

anxiety, may engage in substance use as a means of manag-
ing and coping with mental health symptoms.53 Furthermore, 
it has been found that neuroinflammatory dysfunction 
caused by stress and substance use can work synergistically 
and may contribute to anxiety and substance misuse comor-
bidities.54 These findings emphasize the importance of 
mental health support, such as counseling and therapy, to 
address mental health symptoms and psychostimulant use 
among college students.

There are several limitations to this study and study design 
that must be taken into account when interpreting the results. 
For one, as a self-report assessment, the NCHA-ACHA IIc 
survey may be adversely impacted by respondent recall bias 
and non-response. Furthermore, while the NCHA-ACHA 
IIc survey covers over 100 post-secondary institutions, includ-
ing tribal colleges and universities, this data may not be repre-
sentative of all AI/AN/NH U.S. college students. The study’s 
cross-sectional design prevents inferences of causality between 
opioid misuse and all other adjusted variables. Additionally, 
the study is limited to variables covered in the NCHA-ACHA 
IIc survey and there is no distinction between commercial and 
traditional tobacco use. Despite these limitations, the study’s 
results fill in a gap in empirical literature on the prevalence 
and associated risk factors of stimulant use and misuse among 
AI/AN/NH college students.

Conclusion
The results of this study demonstrate high co-use of opioid 
misuse and psychostimulant misuse, along with other forms of 
licit and illicit substance use, among AI/AN/NH college stu-
dents. A notable interaction was observed between opioid 
misuse and tobacco use, highlighting the nuanced effects of 
polysubstance use on amphetamine misuse. These findings 
suggest that substance use prevention and treatment inter-
ventions targeting AI/AN/NH college students should 
address polysubstance use, including combined use of opioids 
and psychostimulants, because these are increasingly driving 
overdose deaths nationally. Substance use interventions 
should not be siloed to focus narrowly on single substances 
and should instead leverage potential protective factors, such as 
promoting supportive campus and family living conditions, 
and address risk factors, such as participation in Greek life, in 
broad efforts to reduce multiple forms of substance use among 
AI/AN/NH students.
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