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Abstract

Simultaneous co-ingestion of prescription medication (e.g., opioid, tranquilizer/sedative, 

stimulant) and alcohol is associated with overdose and elevated substance use, but no studies 

have examined prescription drug misuse (PDM) and alcohol co-ingestion in U.S. young adults 

(18-25 years), despite the high rates of PDM in this age group. We used the 2015-19 National 

Survey on Drug Use and Health (young adult N= 69,916) to examine prevalence of past-month 

PDM-alcohol co-ingestion, PDM characteristics, and sociodemographic, physical health, mental 

health, and substance use correlates. Logistic regression examined correlates, comparing those 

without past-year PDM, those with past-year but not past-month PDM, those with past-month 

PDM without alcohol co-ingestion, and those with past-month PDM and alcohol co-ingestion. An 

estimated 585,000 young adults engaged in any past-month PDM-alcohol co-ingestion, or between 

32.7% (opioids) and 44.6% (tranquilizer/sedatives) of those who were engaged in past-month 

PDM. Co-ingestion varied by educational status and was more common in males and white 

or multiracial young adults. All PDM-involved groups had elevated odds of suicidal ideation 

and other psychopathology, but substance use and substance use disorder (SUD) odds were 

significantly higher in young adults with co-ingestion, versus all other groups. To illustrate, 41.1% 

with opioid-alcohol co-ingestion had multiple past-year SUDs, versus 2.0% in those without past-
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year PDM. Young adults with co-ingestion are particularly likely to have problematic alcohol use 

and higher rates of SUD. Counseling about the risks of PDM-alcohol co-ingestion and screening 

for co-ingestion among those at risk are warranted to limit poor outcomes.
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INTRODUCTION

Among examined age groups, young adults (18-25 years) have the highest rates of past-year 

prescription drug misuse (PDM) in the United States at 6.5%, with much higher rates than 

adolescents (12-17 years) at 1.5%, or adults older than 26 years, at 1.2% (Substance Abuse 

and Mental Health Services Administration [SAMHSA], 2019). Notably higher rates of 

past-year PDM in young adults versus other age groups are also found when examining by 

medication class, with 6.5% engaged in stimulant PDM, 5.5% engaged in opioid PDM, and 

4.9% engaged in tranquilizer/sedative PDM; all of these are at least 2% higher than other 

age groups (SAMHSA, 2019). Medication examples include methylphenidate and mixed 

amphetamine-dextroamphetamine for stimulants, oxycodone, codeine, and hydrocodone for 

opioids, and alprazolam, clonazepam, and zolpidem for tranquilizer/sedatives.

PDM is use of another’s prescribed medication or use of one’s own medication in ways not 

intended by the prescriber, and it is associated with many concerning correlates in young 

adults. These include higher rates of psychological distress, depressive symptoms, suicidal 

ideation, binge alcohol use, cannabis use, other illicit drug use, substance use disorders 

(SUDs), and other risk behaviors (Arria et al., 2013; Bouvier et al., 2019; Weyandt et 

al., 2020). Young adult PDM also varies by educational attainment, sex, and race/ethnicity 

(Hudgins, Porter, Monuteaux, & Bourgeois, 2019; Kelly et al., 2013; Martins et al., 2015), 

with White non-Hispanic or multiracial young adults and males generally having higher 

PDM prevalence rates. Also, PDM interacts with education such that stimulant PDM is more 

common in young adults in college or who have graduated, while opioid or tranquilizer/

sedative PDM are more common in young adults with lower educational attainment (Martins 

et al., 2015; Schepis, Teter, & McCabe, 2018).

In addition to correlates and sociodemographic differences, medication sources for PDM 

(Ford, Pomykacz, Szalewski, McCabe, & Schepis, 2020) and PDM motives (Blevins, 

Stephens, & Abrantes, 2017; Drazdowski, Kelly, & Kliewer, 2020) have been examined 

in young adults. As noted in a review by Hulme and colleagues (2018), the primary 

medication source for young adult college students is from peers or family. A wider variety 

of sources was endorsed among young adults not in college, though peers or family were the 

modal source for opioid and tranquilizer/sedative PDM (McCabe, Teter, Boyd, Wilens, & 

Schepis, 2018). Young adults engage in prescription stimulant misuse primarily for cognitive 

enhancement, or to improve concentration or focus and facilitate studying (Schepis, Ford, 

Wilens, Teter, & McCabe, 2020b). Young adults engaged in opioid or tranquilizer/sedative 

misuse endorse a greater variety of motives, though the modal motives (pain relief and 
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relaxation, respectively) are consistent with the self-treatment of conditions the medication 

is indicated for (Schepis, Wastila, Ammerman, McCabe, & McCabe, 2020; Schepis, 

Wastila, & McCabe, 2020). Recreational motives, or those that are not consistent with the 

medication’s indication (e.g., to get high) or non-physician sources are generally associated 

with greater other substance use and psychopathology (Schepis, Wastila, Ammerman, et al., 

2020; Schepis, Wastila, & McCabe, 2020; Votaw, Geyer, Rieselbach, & McHugh, 2019).

One important and underexamined area is young adult co-ingestion (or simultaneous co-

use) of prescription opioid, tranquilizer/sedative, or stimulant medication with alcohol. 

Co-ingestion of opioid or tranquilizer/sedative medication with alcohol heightens the risk 

for severe consequences, including risk for SUD symptoms at age 35 among those with co-

ingestion at 17 or 18 years of age (McCabe et al., 2019), motor vehicle accidents in adults 

18 and older (Dassanayake, Michie, Carter, & Jones, 2011) and fatal overdose in adults 

18 and older (Dai et al., 2020; Fox, Hoffman, Vlahov, & Manini, 2018).Also, co-ingestion 

of stimulant or tranquilizer/sedative medication with alcohol can impair memory functions 

in rodent models (Sloan, McGovern, & Buffalari, 2016; Takiguchi, Masuoka, Yamamoto, 

Mikami, & Kamei, 2006).

The most thorough research on simultaneous PDM-alcohol co-ingestion has occurred in 

adolescents, where three studies (McCabe, West, Schepis, & Teter, 2015; McCabe, West, 

Teter, & Boyd, 2012; Schepis, West, Teter, & McCabe, 2016) examined PDM-involved co-

ingestion separately by medication class. These found that between 31.3% (stimulants) and 

41.6% (tranquilizers) of adolescents with PDM engaged in past-year alcohol co-ingestion. 

In total, roughly 2% of all adolescents engaged in PDM-alcohol co-ingestion (McCabe et 

al., 2015; McCabe et al., 2012; Schepis et al., 2016). Adolescent PDM-alcohol co-ingestion 

was also linked with consumption of at least 10 drinks “in a row” (McCabe, Veliz, & 

Patrick, 2017). Few studies have investigated PDM-alcohol co-ingestion in young adults, but 

one found PDM-alcohol simultaneous co-ingestion rates were higher in a college student 

sample (mean age of 20 years), at 6.9% (McCabe, Cranford, Morales, & Young, 2006). 

Also, a study of Swiss young men suggested that PDM-alcohol co-ingestion was associated 

with poorer mental health, physical functioning, and greater substance use, but this study 

aggregated PDM across medication classes, included non-addictive prescription medications 

(e.g., beta-blockers) and had a relatively small sample (Baggio et al., 2014).

PDM-alcohol co-ingestion in young adults warrants further investigation. Research is 

needed that uses nationally representative U.S. data to quantify the extent of co-ingestion 

in young adults. Such research should also examine potential sex, race/ethnicity, and 

educational differences by co-ingestion status, PDM characteristics (e.g., motives, sources, 

and frequency of PDM) of those engaged in co-ingestion, and the correlates of co-ingestion. 

Such knowledge could direct prevention, screening, and treatment programs to the young 

adults at greatest likelihood of co-ingestion. To address these outstanding questions about 

co-ingestion in young adults, we used data from the 2015-19 National Survey on Drug Use 

and Health (NSDUH).
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METHOD

The NSDUH is a yearly survey of substance use and related behaviors (e.g., 

psychopathology) in U.S. residents 12 and older. It uses an independent, multistage area 

probability sampling design and provides person-level weights for unbiased, nationally 

representative U.S. estimates of behavior. Audio computer-assisted self-interviewing 

(ACASI) is used to assess all sensitive topics, and it is combined with skip-outs and 

consistency checks using past responses to maximize honest reporting, data completeness, 

and data accuracy. The weighted screening response rate ranged from 70.5% to 79.7% 

over the 2015-19 study period, and the weighted interview rate ranged from 64.9% to 

69.7%, similar to other recognized nationally representative studies (Grant et al., 2014) 

The Research Triangle International IRB provided oversight of the NSDUH (Center for 

Behavioral Health Statistics and Quality [CBHSQ], 2017), and the Texas State University 

IRB exempted this work from further oversight. Please see (CBHSQ, 2017) for more on the 

NSDUH.

Participants

The 2015-19 NSDUH public use files contained data on 69,916 U.S. young adults (18-25 

years of age). By weighted percentage, the sample was slightly more male (50.2%), with 

37.7% 20 years or younger. The majority of participants were white, non-Hispanic/Latino 

(54.2%), followed by Hispanic/Latino (22.0%), and black, non-Hispanic/Latino (14.1%) 

young adults. In terms of education, 37.1% were in college/university, 37.9% completed 

secondary education but were not in college/university, and 11.5% had graduated four-year 

college.

Measures: Prescription Drug Misuse (PDM)

Past-Year and Past-Month PDM: PDM is defined as opioid, stimulant, or tranquilizer/

sedative use: “in any way a doctor did not direct…including: without a prescription of your 

own; in greater amounts, more often, or longer than you were told to take it; in any other 

way a doctor did not direct”. The PDM assessment occurs by medication class, tranquilizers 

and sedatives were combined due to low sedative PDM prevalence rates, and timing of most 

recent PDM episode is assessed in those with lifetime PDM. Test-retest reliability (kappa) 

for past-year PDM exceeds 0.7 for opioids and tranquilizers, with similar agreement for 

stimulant and sedative medication (SAMHSA, 2010). Both past-year and past-month PDM 

are imputed by NSDUH staff, using predictive mean neighborhood methodology, which is 

described in detail in Center for Behavioral Health Statistics and Quality (2017).

Past-Month PDM-Alcohol Co-Ingestion: Among those with past-month PDM, 

simultaneous PDM-alcohol co-ingestion is assessed: “During the past 30 days, did you use 

[medication class] in any way a doctor did not direct you to use [medication class] while you 

were drinking alcohol or within a couple of hours of drinking?” Test-retest reliability was 

not assessed for co-ingestion.

PDM Characteristics: Among those with past-month PDM within a medication class, 

past-month days of PDM, non-physician PDM sources, and any recreational PDM motives 

Schepis et al. Page 4

Exp Clin Psychopharmacol. Author manuscript; available in PMC 2023 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



were assessed, separately by class. Sources and motives were queried for the last PDM 

episode. Sources were dichotomized as physician versus non-physician sources (e.g., 

purchases from family/friends), and motives were classified as self-treatment or recreational 

based on the FDA indications for medications in that class. Self-treatment motives are pain 

relief for opioids, promotion of concentration, studying, alertness, and/or weight loss for 

stimulants, and promotion of sleep and/or relaxation for tranquilizer/sedatives. These were 

examined given evidence that non-physician sources and recreational motives are linked to 

substance use and psychopathology in young adults (McCabe et al., 2018; Schepis, Ford, 

Wilens, Teter, & McCabe, 2020a). Test-retest reliability was not assessed for the PDM 

characteristics described in this subsection, and only past-month days of PDM was imputed.

Measures: Correlates

Sociodemographic variables: These captured sex, race/ethnicity, age, household 

income, educational attainment, and population density in area of residence. Educational 

attainment was: [1] in high school (HS); [2] in college; [3] 4-year college graduate; [4] HS 

graduate, not in school; [5] dropped out of HS, not in school. Sociodemographic test-retest 

kappa values are 0.9 or greater for all assessed variables (SAMHSA, 2010), and all were 

imputed except for educational attainment.

Physical health correlates: These included self-reports of poor/fair health, current 

insurance status, past-year emergency department use, past-year inpatient hospitalization, 

and past-year sexually transmitted disease (STD). STD was included because of evidence of 

greater sexual risk-taking behaviors in young adults engaged in PDM (Bonar et al., 2014; 

Wells, Kelly, Rendina, & Parsons, 2015). Self-reported health, emergency department use, 

and inpatient hospitalization had kappa values ranging from 0.65 to 0.76, and it was 0.9 for 

uninsured status (SAMHSA, 2010). Only insurance status was imputed.

Mental health correlates: These were (all past-year) mental health treatment, major 

depression, serious psychological distress (SPD), and suicidal ideation. Major depression 

was assessed based on the DSM-IV, with good psychometrics (Zanarini & Frankenburg, 

2001). SPD was from the K6 assessment of non-specific psychological distress;(Kessler 

et al., 2003) past-year suicidal ideation was “seriously think[ing] about trying to kill[ing] 

yourself” in the past 12 months. Test-retest values ranged from 0.52 (past year major 

depression) to above 0.8 for the assessment of past-year mental health treatment. No mental 

health variables were imputed.

Substance use correlates: These were past-month binge alcohol use, past-month 

marijuana use, past-month nicotine dependence, past-year non-marijuana illicit drug use, 

past-year any SUD, and past-year multiple SUD diagnoses. Heroin, cocaine, hallucinogen, 

methamphetamine, and inhalant use are included in non-marijuana illicit drug use. SUD 

diagnosis comes from the DSM-IV substance use disorder assessment and included both 

abuse and dependence diagnoses (American Psychiatric Association, 2000) from alcohol, 

marijuana, cocaine, heroin, hallucinogen, inhalant, methamphetamine, prescription opioid, 

tranquilizer, sedative, and stimulant use/misuse. Past-month binge alcohol is four or five 
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alcoholic drinks (for females and males, respectively) during one occasion (National 

Institute of Alcohol Abuse and Alcoholism, 2004).

Past-month reliability values for substance use were not available, but past-year kappa 

values all exceeded 0.7, and the kappa value for any past-year SUD was 0.67. Validation 

of NSDUH self-reported substance use data found high rates of agreement (e.g., 90% 

for past-month cannabis use) between urine drug testing and self-report in young adults, 

though both reporting of use that was not supported by urine testing and positive urine 

tests with self-report of no use were found (Harrison, Martin, Enev, & Harrington, 2007). 

All substance use variables used predictive mean neighborhood imputation (Center for 

Behavioral Health Statistics and Quality, 2017).

Data Analyses

Analyses were conducted in Stata 16.1 (College Station, TX), accounting for the complex 

survey design of the NSDUH, and using adjusted-person level weights (weight/5) were used 

for the five years of pooled data. The Taylor series approximation created robust variance 

estimates, with adjusted degrees of freedom. Initially, prevalence rates of any past-month 

PDM and past-month opioid, tranquilizer/sedative, or stimulant PDM were estimated, with 

95% confidence intervals (95% CIs). Further analyses estimated prevalence rates and 95% 

CIs of past-month PDM and past-month co-ingestion by sex, race/ethnicity, and educational 

attainment. For race/ethnicity, only white, black, Hispanic/Latino, and multiracial young 

adults were included in estimates, with other racial/ethnic groups excluded due to low cell 

sizes and unstable prevalence estimates.

Second, analyses examined prevalence and 95% CIs for non-physician sources and any 

recreational motives by medication class. Estimates of days of PDM and alcohol use in 

the past-month days were calculated, with 95% CIs, by medication class. These analyses 

occurred among those with past-month PDM only, and comparisons between those with 

and without co-ingestion controlled for age, race/ethnicity, sex, educational attainment, 

population density, and household income. Comparisons for sources and motives used 

logistic regression, and negative binomial regressions were used for days of PDM or alcohol 

use. In all cases, we found a significant likelihood ratio test for the alpha parameter in the 

negative binomial regression analyses, which signaled overdispersion of the data and a better 

model fit for a negative binomial regression, versus Poisson regression. Finally, bivariable 

logistic regression examined relationships in young adults between the physical health, 

mental health, and substance use variables and a four-level PDM variable: [1] no past-year 

PDM, the reference group, [2] past-year but not past-month PDM, [3] past-month PDM 

without co-ingestion, and [4] past-month PDM with co-ingestion. All analyses with multiple 

comparisons used Bonferroni corrections for the p-values to limit the false discovery rate; 

specific p-values resulting from these corrections are noted in the table footnotes.

RESULTS

Rates of past-month PDM were 1.8% for opioids, 1.5% for tranquilizer/sedatives, and 

2.0% for stimulants; past-month simultaneous PDM-alcohol co-ingestion was present in 

0.6% for opioids, 0.7% for tranquilizer/sedatives, and 0.8% for stimulants. In all, an 
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estimated 585,000 U.S. young adults engaged in past-month PDM-alcohol co-ingestion 

across medication classes. One-third or more of young adults engaged in past-month 

PDM also engaged in co-ingestion, ranging from a low of 32.7% (opioids) to 44.6% 

(tranquilizer/sedatives), with stimulant co-ingestion (41.7%) intermediate. Past month 

alcohol use rates ranged from 100% in those with co-ingestion to the lowest rates (range: 

53.8-54.9%) in those with no past-year PDM; those with past-year but not past-month PDM 

(range: 73.0-87.7%) and past-month PDM without co-ingestion (range: 65.2-85.4%) were 

intermediate.

Per Supplemental Table A (online-only), males had higher rates of past-month stimulant 

PDM and higher rates of tranquilizer/sedative-alcohol co-ingestion than females. For race/

ethnicity-based differences, white young adults generally had significantly higher rates of 

past-month PDM and co-ingestion from each medication class than black or Hispanic/Latino 

individuals. To illustrate, 2.9% of white young adults engaged in past-month stimulant 

PDM, while 0.6% of black and 0.9% of Hispanic/Latino young adults did so. For stimulant-

alcohol co-ingestion, rates were 1.2%, 0.1%, and 0.4% in white, black, and Hispanic/Latino 

young adults, respectively. Rates of PDM and PDM-alcohol co-ingestion were similar in 

white and multiracial young adults, but multiracial young adults had fewer significant 

differences from black or Hispanic/Latino young adults. Finally, within sociodemographics, 

those who dropped out of HS generally had the highest rates of opioid and tranquilizer/

sedative PDM and opioid co-ingestion with alcohol, while college students or graduates 

had the highest rates for stimulant PDM and co-ingestion (see Supplemental Table B, 

online-only).

Tables 1 (opioids), 2 (tranquilizer/sedatives), and 3 (stimulants) capture correlates of PDM 

and PDM-involved co-ingestion. The physical health correlates usually were similar across 

all groups engaged in PDM, though presence of a past-year STD was more likely in 

those with opioid-alcohol co-ingestion than those with past-year PDM only or no PDM. 

Similarly, past-year STD rates were higher in young adults with tranquilizer/sedative-alcohol 

co-ingestion than all other groups. Also, currently being uninsured was associated with 

lower odds of any stimulant PDM. Similarly, all examined mental health correlates had 

higher prevalence rates for young adults with any PDM, regardless of co-ingestion status 

and medication class, versus the reference group of no past-year PDM. With that said, odds 

of the examined mental health correlates were generally not significantly higher in those 

with co-ingestion than other groups engaged in PDM, except for past-year mental health 

treatment for opioid-alcohol co-ingestion. Notably, odds of past-year suicidal ideation in 

those with co-ingestion were at least 2.35 or greater, versus no past-year PDM. Other mental 

health correlates had similar, if lower, odds.

In contrast, odds of the substance use correlates were almost always significantly higher 

for those engaged in past-month co-ingestion than the other examined groups. In particular, 

odds of past-year any SUD ranged from 13.97 (stimulant PDM) to 20.81 (tranquilizer/

sedative PDM) versus no past-year PDM, and per Figure 1, odds of having multiple 

SUDs ranged from 13.66 (stimulant PDM) to 20.98 (tranquilizer/sedative PDM). In terms 

of prevalence rates, between 66.1% and 75.2% of young adults with co-ingestion had a 

past-year SUD, while 12.6% or fewer of young adults without PDM did; similarly, between 
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32.3% and 45.5% of young adults with co-ingestion had multiple SUDs, while 2.1% or 

fewer of young adults without PDM did.

Individuals engaged in co-ingestion had a significantly greater number of past-month PDM 

days versus young adults with past-month PDM but no co-ingestion. For those with co-

ingestion, mean days of PDM were 6.56, 5.84, and 4.55 for opioids, tranquilizer/sedatives, 

and stimulants. Without co-ingestion, mean days were 5.03, 4.26, and 3.47, respectively. 

Co-ingestion was also significantly associated with higher prevalence rates of recreational 

motives across PDM classes (all ps≤ 0.001) and with non-physician source use for opioid 

(p= 0.008) and stimulant PDM (p= 0.02). These results are not in the tables or figures.

Strikingly (see Figure 2), individuals with co-ingestion had a significantly greater number 

of past-month days of alcohol use, versus all other groups. Days of alcohol use were 

very similar across co-ingestion groups, ranging from 12.2 (stimulant) to 12.61 (opioid), in 

contrast to 3.5 days or fewer for those without PDM. Similarly, and per Tables 2 through 4, 

odds of past-month binge alcohol use were significantly higher than in all other groups, with 

minimum odds of 21.9 or greater versus no past-year PDM.

DISCUSSION

Using data from the 2015-19 NSDUH, an estimated 585,000 young adults engaged in 

past-month simultaneous PDM-alcohol co-ingestion, and the findings of this paper indicate 

they are a particularly at-risk group. Among young adults engaged in past-month PDM, 

the prevalence of co-ingestion ranged from 32.7% for prescription opioids to 44.6% for 

prescription tranquilizer/sedatives. Young adults engaged in alcohol-PDM co-ingestion have 

higher past-year prevalence of SUD diagnoses (except for stimulant-alcohol co-ingestion), 

higher past-month prevalence of marijuana use and past-year non-marijuana illicit drug use, 

and higher past-year prevalence of any SUD and multiple SUDs than those without PDM, 

with past-year but not past-month PDM, or with past-month PDM without co-ingestion. 

While young adults engaged in PDM are an at-risk group (Arria et al., 2013; Votaw et al., 

2019; Weyandt et al., 2020), young adults engaged in alcohol-PDM co-ingestion are even 

more vulnerable. The elevated risk among those with co-ingestion is further reinforced by 

their significantly higher rates of recreational motives, non-physician sources (except for 

tranquilizer/sedative PDM), and greater number of days engaged in PDM. Moreover, the 

alcohol use patterns of young adults engaged in co-ingestion are reason for concern; they 

have significantly higher odds of past-month binge alcohol use and engage in alcohol use on 

at least 40% of the past 30 days.

Young adults engaged in PDM-alcohol co-ingestion have similar prevalence rates of the 

examined mental and physical health outcomes to those with past-year but not past-month 

PDM or past-month PDM without co-ingestion. As such, co-ingestion seems to be a marker 

of increased likelihood of greater substance use, any SUD, and multiple SUDs specifically, 

while any PDM signifies increased odds of poorer self-reported health, greater healthcare 

utilization, and elevated rates of psychological distress, major depression, and suicidal 

ideation. These results are all generally consistent with the nationally representative research 

on PDM-involved co-ingestion in adolescents, which also found significantly higher rates 
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of other substance use and recreational PDM motives in those engaged in co-ingestion, 

versus those without (McCabe et al., 2015; McCabe et al., 2012; Schepis et al., 2016). In 

contrast, Baggio et al. (2014) found poorer mental and physical health-related quality-of-life 

scores and greater physical health consequences among young Swiss males engaged in 

co-ingestion, versus those with only concurrent PDM-alcohol (i.e., both over the past year 

without any co-ingestion). Differences in our results are likely to result from the different 

populations and assessments, though future research should clarify the degree to which 

physical and mental health are related to co-ingestion in young adults.

When compared to the literature on more common forms of alcohol co-ingestion, namely 

alcohol-cannabis (Yurasek, Aston, & Metrik, 2017) and alcohol-tobacco co-ingestion, our 

results suggest that PDM-alcohol co-ingestion is less prevalent but associated with a poorer 

substance use profile. Alcohol-cannabis co-ingestion is linked to lower binge alcohol odds 

across adults than is PDM-alcohol co-ingestion but no differences in educational attainment, 

versus alcohol-only use (Subbaraman & Kerr, 2015). In 17 and 18 year-old secondary 

school students, alcohol-cannabis co-ingestion is linked to high rates of binge alcohol 

use, lower educational goals and lower parental educational attainment than those with 

alcohol-only use (Patrick et al., 2018). With that said, the risk was lower in the larger subset 

engaged in “lighter” or less frequent co-ingestion, which comprised nearly two-thirds of the 

co-ingestion group (Patrick et al., 2018).

Similarly, alcohol-tobacco co-ingestion is very common compared to alcohol-PDM co-

ingestion, and alcohol-tobacco co-ingestion is associated with heavier alcohol use (McKee, 

Falba, O'Malley, Sindelar, & O'Connor, 2007). Notably, individuals with simultaneous 

alcohol-tobacco-cannabis-other drug use, with other drugs including PDM, had the most 

similar profiles to young adults engaged in co-ingestion in this study, and this group was 

also much less common than those with alcohol-cannabis co-ingestion (Davis, Slutske, 

Martin, Agrawal, & Lynskey, 2019). While differences in timeframes of co-ingestion (past-

year versus past-month) and age groups examined preclude firm conclusions, it appears 

that alcohol co-ingestion involving PDM and/or illicit drugs is both less frequent than 

alcohol-marijuana or alcohol-tobacco co-ingestion and associated with greater engagement 

in other substance use and other concerning correlates.

Limitations and Future Directions

As the NSDUH is cross-sectional, causal inference cannot be inferred from these results. 

For instance, it may be that greater alcohol involvement predisposes co-ingestion among 

those with access to opioid, tranquilizer/sedative, or stimulant medication, or it may be 

that co-ingestion marks a greater propensity to engage in substance use generally because 

of higher-order influences (e.g., availability, genetics, externalizing behavior); these data 

cannot address those questions, and future, longitudinal research is needed to do so. Also, 

both self-report and self-selection bias are likely, given the nature of the survey and that 

a minority of approached individuals refused to participate. Nonetheless, data indicate that 

self-report substance use data are reliable and valid, with any misclassification likely to 

produce under-estimates of substance engagement (Johnston & O’Malley, 1985). While 

test-retest reliability kappa values were substantial or near perfect for many measures, a 
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few measures had only moderate reliability (e.g., past-year major depression) and some 

were not assessed for reliability. The NSDUH also uses weighting to address non-response, 

ACASI interviewing, and visual cues (e.g., medication pictures) to promote accurate and 

honest reporting. These results are from young adults in the civilian, non-institutionalized 

U.S. population, and they cannot be applied to other populations. Finally, these data do 

not address PDM-involved co-ingestion with other substances or frequency or dose of 

co-ingestion, as such data are not available in the NSDUH.

Clinical Implications and Conclusions

These results emphasize the importance both of preventive counseling when opioids, 

tranquilizer/sedatives, or stimulant medications are prescribed and of screening for PDM and 

co-ingestion among those at risk. First, prescribers should counsel young adults about the 

risks of combining prescribed opioids, tranquilizer/sedatives, and/or stimulants with alcohol. 

This can be combined with more general counseling about appropriate medication use and 

potential side effects. Pharmacists also can engage in such counseling when medications are 

filled, with evidence that verbal counseling by pharmacists is effective, especially among 

those with low health literacy (Wali, Hudani, Wali, Mercer, & Grindrod, 2016). Counseling 

to enhance disposal and prevent diversion is also important, given evidence that peers are the 

leading medication source for young adults engaged in PDM (Hulme et al., 2018).

Second, screening for PDM in all U.S. young adults is warranted; this recommendation 

is consistent with the recent U.S. Preventive Services Task Force recommendation for 

substance use screening in all adults, including young adults (Krist et al., 2020). Such 
screening is also consistent with the goals of the Healthy People 2030 initiative to reduce the 
prevalence of alcohol use disorder, cannabis use disorder, and any other drug use disorder 
(Office of Disease Prevention and Health Promotion, n.d.). Given the very high rates of 
SUD in those with alcohol-PDM co-ingestion, identification of young adults via screening 
who are engaged in co-ingestion will also frequently identify those with SUD. This could 

combine more general tools that assess PDM, like the NIDA-Modified ASSIST (National 

Institute on Drug Abuse, 2015), with a drug screening measure that assesses co-ingestion, 

the DAST-10 (Skinner, 1982), and more intensive alcohol use screening tools, like the 

AUDIT (Reinert & Allen, 2002). While the treating clinician may have a complete picture 

of the mental health treatment needs of those engaged in co-ingestion, particular attention 

to suicidality and depressive symptoms is warranted. Finally, those with PDM-alcohol co-

ingestion are likely to need both mental health and SUD treatment, and involvement of a 

multidisciplinary team to ensure all treatment needs are addressed is important.

Third, harm reduction techniques may be useful in limiting the most significant 

consequences of PDM-alcohol co-ingestion in young adults, such as overdose. For opioid 

PDM, Marshall and colleagues (2016) suggest peer outreach efforts through social networks 

and street- or nightlife-based efforts that include education and naloxone distribution. For 

stimulant PDM, Abelman (2017) notes that a focus on young adult college students is most 

likely to be effective and that education around the lack of academic benefits may be helpful. 

Mental health screening was also recommended (Abelman, 2017), which is consistent with 

our findings.
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In conclusion, a substantial subpopulation of those engaged in past-month PDM have 

also co-ingested the prescription medication with alcohol: 32.7 to 44.6%, translating to 

over 585,000 young adults. Particularly for opioid or tranquilizer/sedative co-ingestion 

with alcohol, risk of SUD symptoms (McCabe et al., 2019), motor vehicular accidents 

(Dassanayake et al., 2011), and overdose (Dai et al., 2020; Fox et al., 2018) are increased. 

This study suggests that co-ingestion is most strongly associated with increased likelihood 

of binge alcohol use and greater alcohol use frequency, other substance use, any SUD, and 

multiple SUD diagnoses. Ultimately, PDM-alcohol co-ingestion signals a need for substance 

use treatment along with attention to potential psychopathology in this high-risk group of 

young adults.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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PUBLIC SIGNIFICANCE STATEMENT:

Young adults who engage in prescription medication and alcohol simultaneous co-

ingestion have significantly greater alcohol consumption and significantly higher rates of 

substance use disorders (SUDs), including multiple concurrent SUDs, than those engaged 

in prescription drug misuse (PDM) without co-ingestion. The estimated 585,000 U.S. 

young adults engaged in past month PDM-alcohol co-ingestion need comprehensive and 

multi-disciplinary treatment to reduce their risk for poor outcomes.
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Figure 1: 
Data Source: 2015-19 National Survey on Drug Use and Health (NSDUH)

Schepis et al. Page 16

Exp Clin Psychopharmacol. Author manuscript; available in PMC 2023 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 2: 
Data Source: 2015-19 National Survey on Drug Use and Health (NSDUH)
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