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Abstract

Background: Deaths involving illicitly manufactured fentanyl (IMF) have increased since 2013 

in the United States. Little research has examined individuals using IMF. This study aims to 

explore the characteristics of US adults who used IMF, heroin, or misused prescription opioids 

and examine the associations between demographic, clinical, psychosocial characteristics and IMF 

use.

Methods: A convenience sample of adults aged ≥ 18 years being assessed for substance use 

disorder (SUD) treatment was collected between January-December 2019 using the Addiction 

Severity Index-Multimedia Version instrument. We used a multivariable logistic regression model 
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to examine the associations between demographic, clinical, psychosocial characteristics and IMF 

use.

Results: Adults reporting IMF as their primary lifetime substance use problem also reported 

using other substances—most often alcohol or heroin—both in the past 30 days and during 

their lifetime. Characteristics associated with increased odds of reporting IMF as the primary 

lifetime substance use problem included age 18–24 years (adjusted odds ratio (aOR) = 1.68; 95% 

confidence interval (CI) = 1.18–2.38) versus 45–54 years, non-Hispanic Black persons (aOR = 

1.44; 95% CI = 1.11–1.85) versus non-Hispanic White persons, being assessed in Northeast (aOR 

= 15.46; 95% CI = 8.67–27.56) versus West, and having a history of at least one lifetime overdose 

(1 overdose (aOR = 1.91; 95% CI = 1.49–2.44); 2 overdoses (aOR = 1.95; 95% CI = 1.48–2.58); 3 

or more overdoses (aOR = 2.27; 95% CI = 1.82–2.82)).

Conclusions: These findings provide new insights into this high-risk population and help 

identify strategies to address increasing overdose death rates involving IMF. Opportunities for 

intervention include expanding naloxone distribution and harm reduction programs and connecting 

individuals with nonfatal overdoses to SUD treatment.
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1. Introduction

The opioid overdose epidemic in the United States continues to impact individuals, families, 

and communities across the country. An estimated 92,452 overdose deaths occurred in 

2020, a 30% increase compared to 2019. The increase was driven by continued increases 

in overdose deaths involving synthetic opioids such as illicitly manufactured fentanyl and 

fentanyl analogs (referred to as IMF hereafter) (Ahmad et al., 2021). Data from CDC’s 

State Unintentional Drug Overdose Reporting System (SUDORS) underscore the dominant 

role IMF plays in the overdose crisis – with recent research from 24 states and the District 

of Columbia during January–June 2019 indicating that nearly 80% of overdose deaths 

involved one or more opioids and that IMF was involved in approximately 75% of these 

opioid-involved overdose deaths (O’Donnell et al., 2020).

Increases in synthetic opioid overdose deaths are closely linked to the rapid proliferation 

of IMF into the illicit drug supply since 2013 (Gladden et al., 2016). IMF enters the drug 

supply primarily as a heroin or cocaine adulterant (Ciccarone, 2017; DiSalvo et al., 2021; 

Mars et al., 2019; O’Donnell et al., 2017). Although previous research indicates that many 

individuals used IMF unintentionally (Amlani et al., 2015; Arfken et al., 2017; Kenney 

et al., 2018; Peiper et al., 2019), an increasing number of individuals are able to suspect 

IMF adulteration of their illicit drugs (Ciccarone et al., 2017; Mars et al., 2018; Morales et 

al., 2019). Furthermore, as IMF has become more available and awareness has increased, 

many individuals prefer and purposefully seek IMF (Chandra et al., 2021; Ciccarone et 

al., 2017; Kenney et al., 2018; Morales et al., 2019). Although research has examined the 

role of IMF in overdose deaths, including analyses by demographic factors, there is very 
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little research examining individuals using IMF and the patterns of IMF use outside of 

small geographically limited studies (Arfken et al., 2017; Buresh et al., 2019; Chandra 

et al., 2021). This is largely due to an absence of questions related to IMF in traditional 

substance use surveillance systems such as the National Survey on Drug Use and Health, the 

Treatment Episode Data Set, and claims-based databases.

The National Addictions Vigilance Intervention and Prevention Program (NAVIPPRO) 

provides in-depth information on substance use patterns, demographic information, and 

biopsychosocial challenges faced by individuals being assessed for substance use disorder 

(SUD) treatment. In 2017, NAVIPPRO added questions related to IMF. These new questions 

enable the first examination of the substance use patterns and unique challenges faced 

by individuals using IMF among a geographically diverse population of individuals being 

assessed for SUD treatment. Whether individuals who report IMF use as their primary 

lifetime substance use problem have distinct characteristics as compared to those who report 

heroin use or prescription opioid misuse as their primary lifetime substance use problem 

is also unknown. This paper aims to: 1) explore the characteristics of adults assessed for 

SUD treatment in the United States who reported IMF use, heroin use, or prescription 

opioid misuse as their primary lifetime substance use problem in 2019; and 2) examine the 

associations between demographic, clinical, psychosocial characteristics and IMF use.

2. Methods

2.1. Data

We used data collected between January and December 2019 from 399 treatment centers 

located in 37 states throughout the United States using the Addiction Severity Index-

Multimedia Version (ASI-MV), an instrument integral to NAVIPPRO (Vosburg et al., 2020). 

The ASI-MV is a validated, self-administered, computerized structured clinical assessment 

tool which captures data on a convenience sample of individuals assessed for substance 

use problems for clinical treatment planning and triage purposes (Butler et al., 2001, 2008; 

Hendriks et al., 1989; Kosten et al., 1983; McLellan et al., 1992; Vosburg et al., 2020). Since 

individuals can be administered the ASI-MV multiple times (Butler et al., 2018), the unit of 

analysis was each clinical assessment instead of unique individuals.

The ASI-MV measures the severity ratings of problems an individual may have in one or 

more of the following seven biopsychosocial domains for which they may need treatment or 

assistance: medical, employment, legal, family, psychiatric, alcohol, and drug use (Vosburg 

et al., 2020). Interpretation of the biopsychosocial domain problem severity ratings are 

as follows: 0–1, no problem; 2–3, slight problem; 4–5, moderate problem; 6–7, severe 

problem; and 8–9, extreme problem. Moderate to extreme problem is defined as a score 

of 5–9 on a scale of 0–9, suggesting that the individual probably needs treatment or 

assistance in that area. In addition, the ASI-MV captures detailed information on lifetime 

and past 30-day use of illicit drugs such as cocaine, heroin, and IMF (IMF in ASI-MV 

includes illegal fentanyl and carfentanil, sometimes combined with other drugs such as 

heroin or cocaine), use and misuse of prescription drugs (e.g., opioids, stimulants), tobacco, 

and alcohol. Prescription opioid misuse is any use of an opioid not considered “use as 

prescribed.” “Use as prescribed” requires that an individual satisfy these conditions: 1) 
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they have a current pain problem and are taking a prescribed opioid medication for pain; 

2) they obtain the medication only from their own prescription; and 3) they do not use 

the medication via an alternate route of administration. Prescription stimulant misuse is 

any use that is not considered “use as prescribed,” which, for stimulants, requires that 

conditions (2) and (3) of the prior definition are satisfied. Prescription stimulant misuse is 

also assigned if a respondent indicates having used the medication “not in a way prescribed 

by your doctor to treat a diagnosed attention deficit or hyperactivity disorder.” The ASI-MV 

only asks about past 30-day prescription opioid misuse and prescription stimulant misuse. 

Thus, we developed new algorithms to define lifetime prescription opioid misuse and 

prescription stimulant misuse. Lifetime prescription opioid/stimulant misuse is defined as 

when individuals either reported 1) the age of first nonmedical use of prescription opioids/

stimulants or 2) reported prescription opioid/stimulant nonmedical use in the past 30 days 

(Appendix 1).

NAVIPPRO defined the primary lifetime substance use problem as the primary or most 

serious problem individuals reported among the substances they used in their lifetime (only 

one substance could be selected). The ASI-MV does not include a variable indicating misuse 

of prescription opioids as the primary lifetime substance use problem. Thus, we defined a 

new algorithm for this variable which requires that individuals reported prescription opioid 

use as their primary lifetime substance use problem AND they either reported the age of first 

nonmedical use of prescription opioids, or reported prescription opioid nonmedical use in 

the past 30 days (Appendix 2).

2.2. Study design

This is an observational, cross-sectional study, including adults aged ≥ 18 years being 

assessed for SUD treatment. Demographic, moderate to extreme severity problems (scores 

between 5 and 9) experienced across seven biopsychosocial domains, and routes of drug 

administration were obtained from the ASI-MV among treatment assessments indicating 

a primary lifetime substance use problem of IMF, heroin, prescription opioid misuse, or 

other substances* (primary lifetime substance use problems were mutually exclusive). This 

study adhered to the Strengthening the Reporting of Observational Studies in Epidemiology 

(STROBE) statement (Appendix 3).

Routes of drug administration included swallowing, snorting/sniffing, smoking, injecting (in 

skin or muscle, or in vein), or other route of use. Routes of drug administration were not 

mutually exclusive; thus, the sum of response categories may be greater than 100% (Vosburg 

et al., 2020).

Official medications for SUD program (previously referred to medication-assisted therapy 

program in the ASI-MV) included a methadone maintenance program, buprenorphine or 

Suboxone® treatment, or Vivitrol® or naltrexone treatment for alcohol or drugs.

Within three categories of primary lifetime substance use problems– 1) IMF, 2) heroin, 

and 3) prescription opioid misuse—we calculated the percentage of assessments reporting 

lifetime and past 30-day use of other substances. We assessed lifetime use of alcohol, 

cannabis (marijuana, hashish, or a prescription cannabinoid product such as Marinol® or 

Jiang et al. Page 4

Drug Alcohol Depend. Author manuscript; available in PMC 2022 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Cesamet®), cocaine, heroin, IMF, and prescription sedatives/tranquilizers/sleeping pills, 

as well as lifetime misuse of prescription opioids, and prescription stimulants. We 

examined past 30-day use of alcohol, cannabis, cocaine, heroin, IMF, prescription sedatives/

tranquilizers/sleeping pills, and illicit stimulants (i.e., illegal methamphetamine), as well as 

past 30-day misuse of prescription opioids, and prescription stimulants.

We also examined the percentage of assessments within each primary opioid substance use 

problem that reported lifetime overdose on any drug and past-year overdose on heroin or 

other opioids. Lifetime overdose was defined as ever overdosing on any drugs seriously 

enough that the individual needed someone else’s help to recover (i.e., they could not just 

sleep it off). Past-year overdose was defined similarly but only included overdoses on heroin 

or other opioids in the past 12 months. The question for past-year overdose was only asked 

among respondents who either 1) used at least one prescription opioid product in the past 30 

days, or 2) did not respond to product-specific questions about prescription opioid use in the 

past 30 days. We categorized overdose history as 0, 1, 2, and ≥ 3 times.

Finally, we examined demographic and clinical predictors of IMF use as the primary lifetime 

substance use problem.

2.3. Statistical analyses

We compared the differences in baseline characteristics using an analysis of variance 

(ANOVA) for continuous variables and chi-square tests for categorical variables among the 

three comparison groups (IMF, heroin, or prescription opioid misuse as the primary lifetime 

substance use problem).

We used a multivariable logistic regression model to examine the associations between 

demographic, clinical, psychosocial characteristics and IMF use as the primary lifetime 

substance use problem. We conducted a number of sensitivity analyses. First, we examined 

past 30-day use of IMF as the outcome, adjusting for covariates mentioned earlier as 

well as other lifetime substance use (i.e., alcohol, heroin, cannabis, cocaine or crack, and 

prescription sedatives/tranquilizers/sleeping pills) and lifetime substance misuse (including 

prescription opioids, and prescription stimulants). We defined past 30-day use of IMF for 

the sensitivity analysis as IMF use with or without any other substance use in the 30 days 

prior to the date of an individual’s ASI-MV treatment assessment. The reference group was 

those who used any substance** except for IMF in the same period. Second, we conducted 

a sensitivity analysis restricted to assessments reporting IMF use as the primary lifetime 

substance use problem and IMF use in the past 30 days. Lastly, we conducted a sensitivity 

analysis to examine the robustness of our findings at the individual level, rather than the 

assessment level. For the 6.8% of patients with multiple assessments, we used the last 

assessment if multiple assessments were performed on the same day (given more complete 

data), and the first assessment for individuals with multiple assessments on different days. 

Missing variables, occurring in less than 10% of cases for any individual variable, were 

excluded from analyses (Dong and Peng, 2013). Variance Inflation Factors (VIF) were used 

to check multicollinearity of the variables in the multivariable logistic regression model. No 

multicollinearity was detected (O’brien, 2007).
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A p value of < 0.05 indicated statistical significance. All analyses were conducted using 

SAS (version 7.1; SAS Institute, Cary, NC).

3. Results

3.1. Characteristics of adults assessed for SUD treatment reporting IMF use as their 
primary lifetime substance use problem

Among the 44,040 assessments of adults assessed for SUD treatment in the United 

States in 2019, 685 (1.6%) indicated IMF as the primary lifetime substance use problem 

(“IMF group”), 5559 (12.6%) indicated heroin as the primary lifetime substance use 

problem (“heroin group”), and 2135 (4.8%) indicated prescription opioid misuse as the 

primary lifetime substance use problem (“prescription opioid misuse group”) (Table 1). 

The remaining 81% of assessments indicated another substance* as the primary lifetime 

substance use problem.

Most baseline characteristics were statistically different among the three groups (all p-values 

< 0.05), except for education level, attendance at outpatient treatment or counseling for 

alcohol or drug problems in the past 30 days, and moderate to extreme severity problems 

in the legal domain. Across the three groups, the IMF group showed the highest percentage 

of males (67.0%), younger people (18–24 years) (12.1%), non-Hispanic Black persons 

(15.9%), people assessed for treatment in a metropolitan site (80.3%), people assessed for 

treatment in the Northeast (33.6%), people having Medicare/Medicaid (49.1%), people who 

were uninsured (10.1%), and people having Medicare only (3.9%) (Table 1).

The IMF group also had the highest percentage of assessments reporting moderate 

to extreme severity problems in the employment (29.6%), alcohol (18.4%), and drug 

biopsychosocial domains (91.4%). Notably, the percentage of assessments reporting 

moderate to extreme severity problems in the drug domain was > 84% for all three groups. 

The three most common routes of drug administration for the IMF group to use IMF 

were injecting, snorting/sniffing, and smoking (54.9%, 48.9%, and 13.1%, respectively) 

while the three most common routes for the prescription opioid misuse group to misuse 

prescription opioids were swallowing, snorting/sniffing and injecting (68.8%, 51.1%, and 

26.7%, respectively).

One third (34.3%) of the IMF group reported receiving inpatient alcohol or drug treatment, 

inpatient medical treatment, or inpatient psychiatric treatment in the past 30 days (Table 1). 

The percentage among the heroin and prescription opioid misuse groups were 21.8% and 

15.9%, respectively. Nearly 40% of the IMF group reported attending self-help meetings 

such as Alcoholics Anonymous or Narcotics Anonymous in the past 30 days (39.1%), 

while the heroin group and prescription opioid misuse groups reported 36.5% and 33.5%, 

respectively. Moreover, approximately one-third of the IMF (33.0%) and heroin (31.7%) 

groups reported receiving medications for SUD in the past 30 days, while the prescription 

opioid misuse group reported 40.4%.

Use of other substances was common in all groups, both in the past 30 days and across the 

lifetime. Among the IMF group, the percentage of assessments reporting lifetime substance 
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use was highest for alcohol (91.1%), followed by heroin (64.4%), prescription sedatives/

tranquilizers/sleeping pills use (50.1%), cannabis (48.9%), cocaine (45.5%), prescription 

opioid misuse (42.6%), and prescription stimulant misuse (4.8%) (Fig. 1). The percentage 

of assessments reporting past 30-day substance use among the IMF group followed similar 

patterns and was highest for prescription opioid misuse (41.5%), followed by use of heroin 

(40.7%), alcohol (28.0%), cannabis (24.7%), prescription sedatives/tranquilizers/sleeping 

pills use (22.9%), cocaine (14.7%), illicit stimulants (13.3%), and prescription stimulant 

misuse (2.8%).

Fig. 2 depicts the percentage of assessments reporting lifetime overdose on any drug and 

past-year overdose on heroin or other opioids by primary opioid substance use problem. The 

percentage of assessments reporting 3 or more lifetime overdoses on any drug was greatest 

for the IMF group (33.7%), followed by the heroin group (29.5%) and the prescription 

opioid misuse group (11.7%). Similarly, the IMF group had the greatest percentage of 

assessments reporting 3 or more overdoses on heroin or other opioids in the past year 
(23.1%), followed by the heroin group (19.6%) and the prescription opioid misuse group 

(4.4%).

3.2. Factors associated with reporting IMF use as the primary lifetime substance use 
problem

Factors statistically associated with increased odds of reporting IMF use as the primary 

lifetime substance use problem included: being younger [18–24 years (adjusted odds ratio 

(aOR) = 1.68; 95% confidence interval (CI) = 1.18–2.38) versus 45–54 years], non-Hispanic 

Black persons (aOR = 1.44; 95% CI = 1.11–1.85) versus non-Hispanic White persons, 

assessed in the Northeast (aOR = 15.46; 95% CI = 8.67–27.56), Midwest (aOR = 5.30; 95% 

CI = 2.95–9.50), or South (aOR = 4.09; 95% CI = 2.36–7.11) versus the West, moderate to 

extreme severity problems for the drug domain (aOR = 3.79; 95% CI = 2.83–5.06) versus 

lower severity problems in the drug domain, having only Medicare (aOR = 2.76; 95% CI = 

1.70–4.47) or being uninsured/having exhausted benefits (aOR = 1.42; 95% CI = 1.06–1.90) 

versus having Medicare/Medicaid, assessed in a metropolitan site (aOR = 1.52; 95% CI 

= 1.14–2.04) versus rural site, stayed in inpatient controlled environment in the past 30 

days (aOR = 1.52; 95% CI = 1.25–1.84), received medications for SUD in the past 30 

days (aOR = 1.53; 95% CI = 1.27–1.85), and having a lifetime history of overdose on any 

drug (1 overdose (aOR = 1.91; 95% CI = 1.49–2.44), 2 overdoses (aOR = 1.95; 95% CI = 

1.48–2.58) and 3 or more overdoses (aOR = 2.27; 95% CI = 1.82–2.82)) (Table 2).

Factors statistically associated with decreased odds of reporting IMF use as the primary 

lifetime substance use problem included moderate to extreme severity problems for the 

alcohol domain (aOR = 0.52; 95% CI = 0.41–0.64), and psychiatric domain (aOR = 0.75; 

95% CI = 0.61–0.91) versus lower severity problems in the corresponding domains, and 

self-pay as insurance type (aOR = 0.70; 95% CI = 0.49–0.99) versus those with Medicare/

Medicaid (Table 2).
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3.3. Factors associated with reporting IMF use in the past 30 days

In the sensitivity analysis examining characteristics associated with IMF use in the past 30 

days, most results remained consistent with the main analysis (Table 3).

Notably, injection drug use (aOR = 1.30; 95% CI = 1.16–1.47) and lifetime substance use 

variables, including use of heroin (aOR = 4.43; 95% CI = 3.82–5.15), misuse of prescription 

opioids (aOR = 2.26; 95% CI = 2.02–2.54), use of cocaine or crack (aOR = 1.23; 95% CI 

= 1.09–1.39), misuse of prescription stimulants (aOR = 1.57; 95% CI = 1.32–1.86), or use 

of prescription sedatives/tranquilizers/sleeping pills (aOR=1.43; 95% CI = 1.28–1.61) were 

associated with increased odds of reporting IMF use in the past 30 days. However, lifetime 

cannabis use was associated with a 31% decreased odds of reporting IMF use in the past 30 

days (Table 3).

Moreover, attendance at self-help meetings in the past 30 days was associated with a 34% 

decreased odds of reporting IMF use in the past 30 days (aOR = 0.66; 95% CI = 0.59–0.74). 

Lastly, obtaining medications for SUD in the past 30 days was associated with a 14% 

decreased odds of reporting IMF use in the past 30 days (aOR = 0.86; 95% CI = 0.76–0.97) 

(Table 3).

Results of the other two sensitivity analyses were consistent with the main analysis 

(Supplemental Table 1&2).

4. Discussion

This study is the first to compare the demographic, psychosocial, and substance use 

characteristics of adults assessed for SUD treatment who reported IMF use to those who 

reported heroin or prescription opioid misuse in the United States. We found that adults 

reporting IMF as their primary lifetime substance use problem also reported using other 

substances—most often alcohol, heroin (both in the past 30 days and during their lifetime), 

or prescription opioid misuse (in the past 30 days). In addition, adults with moderate to 

extreme drug problems were more likely to report IMF use. Furthermore, adults with any 

lifetime heroin use, prescription opioid misuse, cocaine or crack use, prescription stimulant 

misuse, or use of prescription sedatives/tranquilizers/sleeping pills were more likely to 

report using IMF in the past 30 days. These findings highlight the complex nature of 

polysubstance use among individuals who use IMF and reflect the severity of their substance 

use. Importantly, these findings can be used to inform the development of innovative 

prevention, treatment, and response strategies to address IMF use and related harms. For 

example, ensuring access to syringe services programs and the use of fentanyl test strips 

(FTS) in community-based venues are potential harm reduction strategies (CDC, 2021; 

Goldman et al., 2019; Peiper et al., 2019). Together, these efforts could motivate people who 

use drugs to take steps to change their drug use behaviors and reduce their risk for health 

harms (CDC, 2021; Peiper et al., 2019).

The finding that non-Hispanic Black persons more commonly reported IMF as their primary 

lifetime substance use problem is consistent with increases in overdose mortality among this 

population. A recent study found an 18-fold increase in mortality due to synthetic opioids 
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other than methadone, such as IMF, among non-Hispanic Black persons from 2013 to 2017, 

the largest change among racial/ethnic groups over that time period (CDC, 2019; SAMHSA, 

2020). These findings underscore the importance of designing tailored overdose prevention 

strategies to address IMF use and related harms among this population, to reduce stigma, 

and to improve access and linkage to evidence-based treatment for SUD.

We also found that the odds of IMF use as the primary lifetime substance use problem 

and IMF use in the past 30 days were highest among adults assessed in the Northeast. 

This is consistent with current trends in overdose deaths involving IMF and availability of 

IMF in illicit drug markets in the Northeast (DEA, 2020; Mattson et al., 2021). Further, 

consistent with the continued expansion of IMF into illicit drug markets throughout the 

United States (DEA, 2020), drug overdose death rates involving synthetic opioids (primarily 

IMF) increased not only in the Northeast, but also in the South and West from 2017 to 

2018 (CDC, 2020). Continued surveillance of the IMF supply and use patterns coupled with 

expansion of innovative overdose prevention and response strategies are needed to address 

rising rates of IMF-related overdoses.

Our analysis also found that socioeconomic factors were associated with IMF use. For 

example, a moderate to extreme employment problem was associated with higher odds of 

reporting IMF use in the past 30 days. Additionally, being uninsured was associated with 

higher odds of reporting IMF use as the primary lifetime substance use problem. These 

findings are consistent with prior research on prescription opioid misuse (Han et al., 2017) 

as well as heroin use (Jones et al., 2015) and underscore the impact that policies related to 

insurance coverage, employment support services, and job skills training may have among 

people who have SUD (Oh et al., 2020).

We found that those with a history of at least one lifetime overdose on any drug, especially 

with 3 or more lifetime overdoses, were more likely to report IMF use as their primary 

lifetime substance use problem or to use IMF in the past 30 days. These results are 

concerning and consistent with other studies (Carroll et al., 2017; Gunn et al., 2021). 

One qualitative study found that respondents aged 18–25 years regarded nonfatal overdose 

as a primary risk related to IMF use. Most did not believe experiencing a nonfatal 

overdose would translate into concerns about future fatal overdose (Gunn et al., 2021). 

However, due to the high potency of IMF and unpredictability in the illicit drug supply 

(DEA, 2020; Gill et al., 2019), individuals exposed to IMF are at extremely high risk for 

fatal overdose (Carroll et al., 2017; Chandra et al., 2021). Therefore, nonfatal overdose 

represents a key opportunity to identify patients who may benefit from early interventions 

to reduce subsequent overdoses involving IMF (O’Donnell et al., 2020; Suffoletto and 

Zeigler, 2020). Interventions including linking individuals in the emergency department for 

nonfatal overdoses to SUD treatment and harm reduction programs, and expanding naloxone 

distribution and overdose prevention education, as well as ensuring that adequate doses of 

naloxone are available, could prevent individuals from dying from an overdose (O’Donnell 

et al., 2020).

A particularly concerning finding, but consistent with prior research on opioid use disorder 

(Jones and McCance-Katz, 2019), was that fewer than 40% of assessments reporting IMF, 
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heroin, or misuse of prescription opioids as their primary lifetime substance use problem 

indicated they attended outpatient treatment or counselling for alcohol or drug problems, 

attended self-help meetings, or received medications for SUD in the past 30 days. However, 

our finding that receiving medications for SUD in the past 30 days was associated with 

reduced odds of past 30-day IMF use is encouraging and demonstrates the value of receiving 

treatment. Many barriers to receiving medications for SUD have been identified, including 

stigma, lack of long-term insurance benefits, inadequate public funding of medications for 

SUD, unequal geographic distribution of and limited numbers of DATA-waived providers, 

and lack of information on where medications for SUD can be obtained (Andrilla et al., 

2019; Knudsen et al., 2011; Knudsen et al., 2010; Rosenblatt et al., 2015; Van Boekel 

et al., 2013). Taken together, these findings highlight the importance of linkage to and 

coverage for evidence-based treatment for opioid and other SUD and prioritizing public 

health educational campaigns to increase awareness about effective treatment and where to 

get it, and to encourage and normalize help-seeking behaviors.

Finally, we found that lifetime cannabis use was associated with reduced odds of reporting 

IMF use in the past 30 days. This finding is similar to a recent analysis indicating that 

participants on opioid agonist therapies using cannabis had a substantially lower risk of 

being exposed to IMF in Canada (Socías et al., 2021). While there is no rigorous evidence 

that cannabis works to treat opioid use disorder, these findings may warrant further study to 

explore how cannabis use may be associated with illicit opioid use.

There are several strengths to our study. We are the first to examine IMF use in a large, 

geographically diverse dataset of adults assessed for SUD treatment, and the first to compare 

adults assessed for SUD treatment reporting IMF use to those who use heroin or misuse 

prescription opioids. Additionally, the clinical assessment tool ASI-MV includes specific 

questions on drug use, routes, amounts used, and images of substances, which are rarely 

found in other datasets. Our findings may help identify more targeted prevention, treatment, 

and response strategies.

Our study results are subject to limitations. First, some people who use drugs may not 

know they used IMF, as IMF can be mixed with other illicit drugs unknown to people 

who use drugs (Griswold et al., 2018). Thus, our study only represents those who reported 

knowingly using IMF. We do not have information on whether these self-reports of IMF 

were confirmed with FTS, nor do we collect information on whether the respondent 

deliberately sought out IMF or whether they believed they were usually sold/given IMF. 

Individuals reporting IMF use in our study could be those who deliberately sought IMF 

out, those who believe that they ended up taking IMF (e.g., mixed with heroin or cocaine), 

or those who confirmed the presence of IMF with FTS (Ciccarone et al., 2017; Morales 

et al., 2019). Second, the NAVIPPRO dataset is a convenience sample of individuals being 

assessed for SUD treatment and is not nationally representative. Thus, our results may not be 

generalizable to all adults being assessed for SUD treatment or to adults who use substances 

but are not assessed for SUD treatment. Third, these findings may not be generalizable 

to people who experience fatal overdoses, as we cannot track most people over time to 

identify long-term outcomes. Fourth, most of the individuals were not asked the past-year 

overdose question (i.e., logic skip) since they selected “None” for past 30-day use on each 
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prescription opioid product screen. However, it is important to note that the logic skip for 

the past-year overdose question does not factor in responses related to past 30-day heroin 

use. Therefore, we may underestimate the number of past-year overdoses on heroin or other 

opioids. Finally, there are potential reporting and recall biases due to the self-reported nature 

of our data. For example, we lack diagnosis codes to confirm an overdose.

5. Conclusion

Younger adults, non-Hispanic Black persons, those assessed in Northeast treatment sites, 

adults with moderate to extreme severity drug problems, and those with a history of at 

least one lifetime overdose were more likely to report IMF use as their primary lifetime 

substance use problem, compared to any other primary lifetime substance use problem. 

Innovative evidence-based prevention, treatment, and response strategies can prioritize these 

disproportionately affected populations when addressing increasing overdose death rates 

involving IMF. Additionally, it is vital to identify opportunities to intervene before fatal 

IMF-related overdoses occur, such as expanding naloxone distribution and harm reduction 

programs as well as connecting individuals presenting to the emergency department for 

nonfatal overdoses to SUD treatment and harm reduction programs.

*Other substances assessed in the ASI-MV tool include tobacco, alcohol, cannabis, 

cocaine, prescription or illicit stimulants, prescription sedatives/tranquilizers/sleeping pills 

use, barbiturates, hallucinogens, inhalants, ecstasy, Gamma-hydroxybutyrate, ketamine, 

K2 (spice, synthetic cannabis), bath salts, rohypnol, over-the-counter medications, other 

(unspecified) drugs and none.

**Any substances as the reference group assessed in the ASI-MV tool include tobacco, 

alcohol, cannabis, cocaine, illicit stimulants, heroin, prescription opioid misuse, prescription 

stimulant misuse, prescription sedatives/tranquilizers/sleeping pills use, barbiturates, 

hallucinogens, inhalants, ecstasy, Gamma-hydroxybutyrate, ketamine, K2 (spice, synthetic 

cannabis), bath salts, rohypnol, over-the-counter medications, and other (unspecified) drugs.
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ANOVA analysis of variance

aOR adjusted odds ratio

CI confidence interval

SUD substance use disorder

SUDORS State Unintentional Drug Overdose Reporting System

VIF Variance Inflation Factors
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Fig. 1. 
Comparison of a) lifetime and b) past-30-day substance use among individuals reporting 

illicitly manufactured fentanyl use, heroin use, or prescription opioid misuse as their primary 

lifetime substance use problem.
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Fig. 2. 
a) Lifetime overdose on any drug and b) past-year overdose on heroin or other opioids 

among individuals reporting illicitly manufactured fentanyl use, heroin use, or prescription 

opioid misuse as their primary lifetime substance use problem, Note: Among the original 

sample, 0.15% of assessments for illicitly manufactured fentanyl, 0.14% of assessments 

for heroin, 0.28% of assessments for misuse of prescription opioids did not answer the 

question about past-year overdose on heroin or other opioids. Eighty-two percent (82.2%) of 

assessments for illicit fentanyl, 80.6% of assessments for heroin, and 42.3% of assessments 

for misuse of prescription opioids were not presented to individuals about the past year 
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overdose question dur to the skip logic (i.e., variable existed but was not presented due to 

logic skip). Therefore, we excluded those missing observations.
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Table 1

Demographic characteristics among ASI-MV assessments reporting illicitly manufactured fentanyl use, heroin 

use, or prescription opioid misuse as the primary lifetime substance use problem in 2019 (N = 8379).

Unit of analysis: adult treatment 
assessment

Illicitly Manufactured 
Fentanyl N = 685

Heroin N = 5559 Prescription Opioid 

Misuse
a
 N = 2135

P value

Sex < 0.0001

Male 459 (67.0%) 3517 (63.3%) 1049 (49.1%)

Female 226 (33.0%) 2042 (36.7%) 1086 (50.9%)

Age (years) < 0.0001

18–24 83 (12.1%) 597 (10.7%) 142 (6.7%)

25–34 308 (45.0%) 2876 (51.7%) 958 (44.9%)

35–44 182 (26.6%) 1352 (24.3%) 654 (30.6%)

45–54 73 (10.7%) 481 (8.7%) 262 (12.3%)

≥ 55 39 (5.7%) 253 (4.6%) 119 (5.6%)

Race/ethnicity < 0.0001

Non-Hispanic White 503 (73.4%) 4219 (75.9%) 1793 (84.0%)

Non-Hispanic Black 109 (15.9%) 458 (8.2%) 127 (6.0%)

Non-Hispanic American Indian or Alaska 
Native

7 (1.0%) 88 (1.6%) 44 (2.1%)

Non-Hispanic Other 20 (2.9%) 218 (3.9%) 74 (3.5%)

Hispanic 46 (6.7%) 576 (10.4%) 97 (4.5%)

Education Level 0.07

Less than high school 31 (4.5%) 195 (3.5%) 74 (3.5%)

High school 453 (66.1%) 3751 (67.5%) 1372 (64.3%)

Some college 160 (23.4%) 1337 (24.1%) 575 (26.9%)

4 years of college or more 41 (6.0%) 276 (5.0%) 114 (5.3%)

Employment Status (past 3 years) < 0.0001

Full-time 270 (39.4%) 2185 (39.3%) 848 (39.7%)

Part-time 155 (22.6%) 1206 (21.7%) 502 (23.5%)

Other
b 98 (14.3%) 854 (15.4%) 471 (22.1%)

Unemployed 162 (23.7%) 1314 (23.6%) 314 (14.7%)

Urban-Rural Status (ASI-MV site) < 0.0001

Metropolitan 550 (80.3%) 4115 (74.0%) 1364 (63.9%)

Micropolitan 64 (9.3%) 601 (10.8%) 373 (17.5%)

Rural 71 (10.4%) 843 (15.2%) 398 (18.6%)

United States Census Region (ASI-MV site) < 0.0001

Northeast 230 (33.6%) 874 (15.7%) 44 (2.1%)

Midwest 106 (15.5%) 921 (16.6%) 467 (21.9%)

South 334 (48.8%) 3140 (56.5%) 1463 (68.52%)

West 15 (2.2%) 624 (11.2%) 161 (7.5%)

Moderate to Extreme Severity Problems by Biopsychosocial Domain

Medical 176 (25.7%) 1329 (23.9%) 805 (37.7%) < 0.0001
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Unit of analysis: adult treatment 
assessment

Illicitly Manufactured 
Fentanyl N = 685

Heroin N = 5559 Prescription Opioid 

Misuse
a
 N = 2135

P value

Employment 203 (29.6%) 1470 (26.4%) 504 (23.6%) 0.003

Legal 125 (18.3%) 1129 (20.3%) 393 (18.4%) 0.11

Family 130 (19.0%) 1017 (18.3%) 504 (23.6%) < 0.0001

Psychiatric 204 (29.8%) 1626 (29.3%) 858 (40.2%) < 0.0001

Alcohol 126 (18.4%) 679 (12.2%) 245 (11.5%) < 0.0001

Drug 626 (91.4%) 4684 (84.3%) 1800 (84.3%) < 0.0001

Route of Use for Primary Substance NA

Swallowed 37 (5.4%) 188 (3.4%) 1468 (68.8%)

Snorted/Sniffed 335 (48.9%) 2446 (44.0%) 1092 (51.1%)

Smoked 90 (13.1%) 1151 (20.7%) 164 (7.7%)

Injected 376 (54.9%) 4033 (72.5%) 569 (26.7%)

Insurance type < 0.0001

Medicare/Medicaid
c 336 (49.1%) 2374 (42.7%) 709 (33.2%)

Medicare only 27 (3.9%) 65 (1.2%) 7 (0.3%)

Self-pay 43 (6.3%) 450 (8.1%) 245 (11.5%)

Uninsured/Exhausted benefits 69 (10.1%) 391 (7.0%) 140 (6.6%)

Commercial payer 8 (1.2%) 38 (0.7%) 44 (2.1%)

Other
d 202 (29.5%) 2241 (40.3%) 990 (46.4%)

Ever stopped using the major or primary 
substance for at least a month in their 
lifetime

489 (71.4%) 3817 (68.7%) 1284 (60.1%) < 0.0001

Past 30 days in controlled environment < 0.0001

Inpatient controlled environment
e 235 (34.3%) 1211 (21.8%) 340 (15.9%)

Not in an inpatient controlled environment 
(includes jail/prison)

450 (65.7%) 4348 (78.2%) 1795 (84.1%)

No income in the past 30 days (%) 505 (73.7%) 3813 (68.6%) 1205 (56.4%) < 0.0001

Attended outpatient treatment or counseling 
for alcohol or drug problems, past 30 days 
(%)

203 (29.6%) 1513 (27.2%) 595 (27.9%) 0.39

Mean days attending outpatient treatment or 
counselling for alcohol or drug problems, 
past 30 days (median)

11.6 (7) 13.0 (8) 9.6 (5)
< 0.0001

f

Attended self-help meetings in the past 30 

days (%)
g

268 (39.1%) 2028 (36.5%) 715 (33.5%) 0.01

Mean days attending self-help meetings in 
the past 30 days (median)

13.8 (10) 12.3 (10) 9.6 (7) < 0.0001

Received treatment as part of an official 
medications for substance use disorders 
program in the past 30 days (%)

226 (33.0%) 1763 (31.7%) 863 (40.4%) < 0.0001

Mean days receiving treatment as part of 
an official medications for substance use 
disorders program in the past 30 days 
(median)

18.0 (20) 20.5 (30) 19.4 (29)
0.003

f

a
Prescription Opioid Misuse is a combination of misuse of methadone or buprenorphine and other opioids or pain medications like OxyContin, 

Oxycodone, Vicodin, or Percocet.
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b
Other: Student or Homemaker, Military service, retired or disabled, in a prison or a hospital

c
“Medicare/Medicaid” option is a mix of those who had dual eligibility as well as those who had Medicaid only.

d
Other: includes New Mexico Behavioral Health Services Division (BHSD), access to recovery, methamphetamine initiative, New Mexico 

Children’s Code (NMCC), New Mexico Probation and Pre-trial (NMPP), Temporary Assistance for Needy Families Substance Abuse Services 
(TANF SA Services), Income Support Division/New Mexico Works (ISD/NM Works), New Mexico Total Community Approach (TCA), and 
unassigned.

e
Inpatient controlled environment: Inpatient alcohol or drug treatment, inpatient medical treatment, or inpatient psychiatric treatment

f
P-value is for the difference of the mean.

g
self-help meetings include Alcoholics Anonymous, Narcotics Anonymous or Cocaine Anonymous, etc.
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Table 2

Multivariable logistic regression model examining predictors of reporting illicitly manufactured fentanyl use 

as the primary substance use problem versus reporting any other primary substance use problem in the lifetime 

(N = 29,758).

Unadjusted Odds Ratio (95% Confidence 
Interval)

Adjusted Odds Ratio (95% Confidence 
Interval)

Sex

Female 0.82 (0.70, 0.97) 0.85 (0.71, 1.01)

Male Reference Reference

Age (years)

18–24 1.19 (0.86, 1.65) 1.68 (1.18, 2.38)

25–34 1.42 (1.09, 1.85) 1.36 (1.02, 1.81)

35–44 1.24 (0.93, 1.64) 1.22 (0.91, 1.65)

≥ 55 0.72 (0.45, 1.14) 0.78 (0.48, 1.25)

45–54 Reference Reference

Race/Ethnicity

Non-Hispanic Black 1.10 (0.88, 1.37) 1.44 (1.11, 1.85)

Non-Hispanic American Indian or Alaska 
Native

0.25 (0.12, 0.53) 0.58 (0.27, 1.24)

Non-Hispanic other 0.62 (0.40, 0.97) 0.75 (0.47, 1.19)

Hispanic 0.68 (0.50, 0.92) 0.98 (0.71, 1.36)

Non-Hispanic White Reference Reference

Education Level

Less than high school 1.24 (0.86, 1.79) 1.22 (0.83, 1.79)

Some college 0.98 (0.82, 1.18) 1.10 (0.90, 1.33)

4 years of college or more 0.84 (0.60, 1.18) 1.14 (0.80, 1.64)

High school Reference Reference

United States Census Region (ASI-MV site)

Northeast 53.93 (31.34, 92.80) 15.46 (8.67, 27.56)

Midwest 5.75 (3.29, 10.07) 5.30 (2.95, 9.50)

South 6.10 (3.57, 10.43) 4.09 (2.36, 7.11)

West Reference Reference

Moderate to Extreme Domain Severity Rating

Medical 1.05 (0.88, 1.26) 1.13 (0.92, 1.38)

Employment 1.41 (1.19, 1.66) 1.10 (0.91, 1.33)

Alcohol 0.66 (0.54, 0.81) 0.52 (0.41, 0.64)

Drug 7.27 (5.54, 9.55) 3.79 (2.83, 5.06)

Legal 0.74 (0.60, 0.90) 0.82 (0.66, 1.01)

Family 0.97 (0.79, 1.17) 1.05 (0.83, 1.32)

Psychiatric 0.81 (0.69, 0.96) 0.75 (0.61, 0.91)

Route of Use for Any Substance in the Lifetime

Injection drug use with or without also 
reporting swallowed, snorted, or smoked

2.64 (2.26, 3.10) 1.10 (0.90, 1.33)

Drug Alcohol Depend. Author manuscript; available in PMC 2022 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Jiang et al. Page 22

Unadjusted Odds Ratio (95% Confidence 
Interval)

Adjusted Odds Ratio (95% Confidence 
Interval)

Swallowed, snorted, or smoked without 
reporting any injection drug use

Reference Reference

Insurance type

Medicare only 3.10 (2.05, 4.69) 2.76 (1.70, 4.47)

Self-pay 0.16 (0.12, 0.23) 0.70 (0.49, 0.99)

Uninsured/Exhausted benefits 0.92 (0.71, 1.20) 1.42 (1.06, 1.90)

Commercial payer 0.34 (0.16, 0.71) 0.97 (0.44, 2.12)

Other
a 0.41 (0.34, 0.49) 0.78 (0.63, 0.97)

Medicare/Medicaid
b Reference Reference

Urban-Rural Status (ASI-MV site)

Metropolitan 2.12 (1.63, 2.75) 1.52 (1.14, 2.04)

Micropolitan 0.69 (0.48, 0.99) 0.85 (0.58, 1.24)

Rural Reference Reference

In inpatient controlled environment during the past 30 days 
c

Yes 2.29 (1.95, 2.69) 1.52 (1.25, 1.84)

No Reference Reference

Any income in the past 30 days

Yes 0.49 (0.42, 0.59) 0.86 (0.71, 1.05)

No Reference Reference

Received treatment as part of an official medications for substance use disorders program in the past 30 days (%)

Yes 3.10 (2.63, 3.65) 1.53 (1.27, 1.85)

No Reference Reference

Attended any outpatient treatment or counseling for alcohol or drug problems in the past 30 days

Yes 1.39 (1.17, 1.64) 1.19 (0.98, 1.46)

No Reference Reference

Attended self-help meeting in the past 30 days 
d

Yes 1.12 (0.96, 1.31) 0.84 (0.69, 1.01)

No Reference Reference

Lifetime overdoses on any drug

1 lifetime overdose 2.82 (2.24, 3.57) 1.91 (1.49, 2.44)

2 lifetime overdoses 3.41 (2.63, 4.41) 1.95 (1.48, 2.58)

3 or more lifetime overdoses 5.17 (4.31, 6.20) 2.27 (1.82, 2.82)

None Reference Reference

a
Includes New Mexico Behavioral Health Services Division (BHSD), access to recovery, methamphetamine initiative, New Mexico Children’s 

Code (NMCC), New Mexico Probation and Pre-trial (NMPP), Temporary Assistance for Needy Families Substance Abuse Services (TANF SA 
Services), Income Support Division/New Mexico Works (ISD/NM Works), New Mexico Total Community Approach (TCA), and unassigned.

b
“Medicare/Medicaid” option is a mix of those who had dual eligibility as well as those who had Medicaid only.

c
Inpatient controlled environment: Inpatient alcohol or drug treatment, inpatient medical treatment, or inpatient psychiatric treatment

d
Self-help meetings include Alcoholics Anonymous, Narcotics Anonymous or Cocaine Anonymous and etc.
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Table 3

Multivariable logistic regression model examining predictors of reporting illicitly manufactured fentanyl use in 

the past 30 days versus reporting any other substance use in the past 30 days (N = 28,138).
a

Unadjusted Odds Ratio (95% Confidence 
Interval)

Adjusted Odds Ratio (95% Confidence 
Interval)

Sex

Female 1.05 (0.96, 1.15) 0.91 (0.82,1.01)

Male Reference Reference

Age (years)

18–24 1.31 (1.09, 1.58) 1.94 (1.56, 2.41)

25–34 1.80 (1.54, 2.11) 1.35 (1.12, 1.61)

35–44 1.45 (1.23, 1.71) 1.18 (0.97,1.42)

≥ 55 0.67 (0.50, 0.89) 0.76 (0.56,1.04)

45–54 Reference Reference

Alcohol use in the lifetime

Yes 0.65 (0.58, 0.72) 0.98 (0.86, 1.11)

No Reference Reference

Heroin use in the lifetime

Yes 19.63 (17.29, 22.29) 4.43 (3.82, 5.15)

No Reference Reference

Prescription opioid misuse in the lifetime

Yes 6.18 (5.65, 6.77) 2.26 (2.02, 2.54)

No Reference Reference

Cannabis use in the lifetime

Yes 0.87 (0.80, 0.96) 0.69 (0.60, 0.79)

No Reference Reference

Cocaine or crack use in the lifetime

Yes 3.30 (3.01, 3.62) 1.23 (1.09, 1.39)

No Reference Reference

Prescription stimulant misuse in the lifetime

Yes 2.74 (2.37, 3.17) 1.57 (1.32, 1.86)

No Reference Reference

Prescription sedatives/tranquilizers/sleeping pills use in the lifetime

Yes 4.00 (3.65, 4.37) 1.43 (1.28, 1.61)

No Reference Reference

Race/Ethnicity

Non-Hispanic Black 0.60 (0.52, 0.69) 1.30 (1.08, 1.55)

Non-Hispanic American Indian or Alaska 
Native

0.31 (0.21, 0.45) 0.67 (0.45, 0.99)

Non-Hispanic other 0.72 (0.58, 0.89) 0.88 (0.69, 1.12)

Hispanic 0.49 (0.41, 0.58) 0.89 (0.73, 1.09)

Non-Hispanic White Reference Reference
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Unadjusted Odds Ratio (95% Confidence 
Interval)

Adjusted Odds Ratio (95% Confidence 
Interval)

Education Level

Less than high school 1.15 (0.93, 1.42) 0.91 (0.72, 1.16)

Some college 0.93 (0.84, 1.02) 0.94 (0.73, 1.21)

4 years of college or more 0.59 (0.49, 0.72) 0.95 (0.69, 1.30)

High school Reference Reference

United States Census Region (ASI-MV site)

Northeast 12.00 (9.58, 15.04) 3.20 (2.43, 4.22)

Midwest 3.00 (2.42, 3.72) 1.95 (1.52, 2.52)

South 3.05 (2.50, 3.72) 2.09 (1.67, 2.63)

West Reference Reference

Moderate to Extreme Domain Severity Rating

Medical 1.63 (1.49, 1.79) 1.12 (1.00, 1.25)

Employment 2.23 (2.03, 2.44) 1.29 (1.15, 1.44)

Alcohol 0.82 (0.73, 0.91) 0.68 (0.59, 0.77)

Drug 12.04 (10.32, 14.06) 3.34 (2.82, 3.95)

Legal 1.10 (0.99, 1.22) 0.84 (0.74, 0.95)

Family 1.81 (1.64, 1.99) 1.21 (1.07, 1.37)

Psychiatric 1.41 (1.30, 1.54) 0.83 (0.74, 0.94)

Route of Use for Any Substance in the Lifetime

Injection drug use with or without also 
reporting swallowed, snorted, or smoked

5.79 (5.28, 6.36) 1.30 (1.16, 1.47)

Swallowed, snorted, or smoked without 
reporting any injection drug use

Reference Reference

Insurance type

Medicare only 2.28 (1.61, 3.23) 1.96 (1.31, 2.96)

Self-pay 0.12 (0.10, 0.15) 0.47 (0.38, 0.58)

Uninsured/Exhausted benefits 0.92 (0.78, 1.08) 0.97 (0.80, 1.18)

Commercial payer 0.15 (0.09, 0.27) 0.43 (0.24, 0.79)

Other
b 0.70 (0.64, 0.77) 0.84 (0.74, 0.95)

Medicare/Medicaid
c Reference Reference

Urban-Rural Status (ASI-MV site)

Metropolitan 1.02 (0.91, 1.16) 1.18 (1.02, 1.37)

Micropolitan 0.45 (0.38, 0.53) 0.69 (0.57, 0.84)

Rural Reference Reference

In inpatient controlled environment during the past 30 days 
d

Yes 2.08 (1.88, 2.29) 1.34 (1.18, 1.51)

No Reference Reference

Any income in the past 30 days

Yes 0.55 (0.50, 0.60) 1.11 (1.00, 1.23)

No Reference Reference

Received treatment as part of an official medications for substance use disorders program in the past 30 days (%)
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Unadjusted Odds Ratio (95% Confidence 
Interval)

Adjusted Odds Ratio (95% Confidence 
Interval)

Yes 2.53 (2.29, 2.79) 0.86 (0.76, 0.97)

No Reference Reference

Attended any outpatient treatment or counseling for alcohol or drug problems in the past 30 days

Yes 1.32 (1.20, 1.46) 0.90 (0.80, 1.03)

No Reference Reference

Attended self-help meeting in the past 30 days 
e

Yes 1.08 (0.98, 1.19) 0.66 (0.59, 0.74)

No Reference Reference

Lifetime overdoses on any drug

1 lifetime overdose 3.88 (3.41, 4.42) 1.59 (1.37, 1.83)

2 lifetime overdoses 5.39 (4.68, 6.21) 1.90 (1.62, 2.23)

3 or more lifetime overdoses 7.12 (6.40, 7.91) 2.09 (1.84, 2.37)

None Reference Reference

a
The sample size for this sensitivity analysis is different from the main analysis because the outcome variable in the sensitivity analysis (illicitly 

manufactured fentanyl use in the past 30 days) had different missing values than the outcome variable in the main analysis.

b
Includes New Mexico Behavioral Health Services Division (BHSD), access to recovery, methamphetamine initiative, New Mexico Children’s 

Code (NMCC), New Mexico Probation and Pre-trial (NMPP), Temporary Assistance for Needy Families Substance Abuse Services (TANF SA 
Services), Income Support Division/New Mexico Works (ISD/NM Works), New Mexico Total Community Approach (TCA), and unassigned.

c
“Medicare/Medicaid” option is a mix of those who had dual eligibility as well as those who had Medicaid only.

d
Inpatient controlled environment: Inpatient alcohol or drug treatment, inpatient medical treatment, or inpatient psychiatric treatment.

e
Self-help meetings include Alcoholics Anonymous, Narcotics Anonymous or Cocaine Anonymous and etc.
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