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Abstract

Objectives: Fentanyl has come to dominate the U.S. illicit opioid supply. We aimed to 

characterize and examine correlates of preferences for fentanyl vs. other opioids among 

individuals starting OUD treatment.

Methods: We interviewed 250 adults initiating buprenorphine treatment with positive fentanyl 

toxicology at intake. We characterized opioid preferences and examined bivariate associations 

between opioid preference (preference for heroin, fentanyl, heroin-fentanyl mix, or other opioid) 

and sociodemographic characteristics, psychosocial factors, and substance use behaviors. We then 

used multinomial logistic regression to examine factors independently associated with fentanyl 

preferences.

Results: Over half (52.0 %) of participants preferred fentanyl (21.2 % fentanyl alone, 30.8 

% heroin-fentanyl mix). In bivariate comparisons, participants who preferred fentanyl were a 

higher acuity group with respect to risks and problems in general. In the multinomial logistic 

regression, people who preferred fentanyl, either alone or mixed with heroin, used non-prescribed 

buprenorphine less in the 30 days preceding treatment entry compared to people who preferred 

heroin or other opioids (RRRalone= 0.88 [0.78, 0.99]; P = 0.037 and RRRmixed= 0.91 [0.84, 0.99]; 

P = 0.046). People who preferred fentanyl alone were also younger (RRR= 0.93 [0.90, 0.97]; P < 

0.001) and more likely to have severe mental illness (RRR= 2.5 [1.1, 5.6]; P = 0.027) than people 

who prefer heroin or other opioids.

Conclusions: Many people with OUD report preferring fentanyl. People who express preference 

for fentanyl differ substantively from those with other opioid preferences, and may be at elevated 
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risk for poor health outcomes. Understanding preferences surrounding fentanyl could inform 

treatment and harm reduction interventions.
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1. Background

Drug overdose is the leading cause of injury-related death in the United States (Anon, 

2020). More than 100,000 people in the U.S. died from drug overdose during the 12-month 

period ending in April 2021, a record high and nearly 30 % increase from the previous 

year (Centers for Disease Control and Prevention, 2021b). Opioids were involved in 

approximately 75 % of overdose deaths during this time period, and synthetic opioids, 

primarily illicitly manufactured fentanyl (IMF) and its analogues, were the most common 

opioids involved, accounting for an estimated 64,774 deaths (Anon, 2022).

While misused fentanyl may originate from pharmaceutical fentanyl, which is prescribed 

by doctors to treat severe pain, most cases of fentanyl-related overdose are linked to IMF, 

which is often synthesized in clandestine laboratories and distributed through illegal drug 

markets (Anon, 2021). IMF primarily enters the drug supply as an adulterant, making 

opioids cheaper and more powerful. It is often added to heroin, mixed with stimulants such 

as cocaine, or pressed into counterfeit medication tablets (Ciccarone, 2017; Rothberg and 

Stith, 2018). However, IMF is increasingly being used as a solo product, which may be 

a reflection of increased opioid tolerance requiring stronger drugs and/or more frequent 

use (Ciccarone et al., 2017; Daniulaityte et al., 2019; Foglia et al., 2021). Fentanyl’s 

high potency, which is approximately 50–100 times that of morphine (Centers for Disease 

Control and Prevention, 2021a), significantly increases the risk of overdose, especially when 

people unknowingly take fentanyl-adulterated drugs and when there is variable purity in the 

drug supply (Ciccarone, 2017; Rothberg and Stith, 2018).

Several studies have documented fentanyl market penetration and shifts in drug preferences. 

Ethnographers conducted an assessment among 38 people who inject drugs in Massachusetts 

and New Hampshire and presented a heroin typology to describe “types” of heroin available 

on the streets: heroin alone, fentanyl alone, and heroin-fentanyl mix. This study found 

that people are trying to discern these substances and their preferences for each form vary 

(Ciccarone et al., 2017). Other studies have documented how the physiological effects of 

using heroin compare to fentanyl (Mars et al., 2018a; Mayer et al., 2018; Zibbell et al., 

2021) and how people who use drugs have endorsed a number of ways to distinguish heroin 

from IMF (Daniulaityte et al., 2019) and adopted drug sampling strategies to determine drug 

ingredients and strength, such as snorting, smoking, tasting the drug prior to injecting, or 

doing a “tester shot” with small doses (Mars et al., 2018b).

As fentanyl continues to drive the overdose epidemic, several recent studies have emerged 

examining the extent to which individuals who use drugs are exposed to fentanyl, 

characteristics associated with exposure, and intentional versus unintentional exposure. 

Estimates of fentanyl exposure have increased over time and varied across different 
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geographic and sociodemographic populations. Several studies have detected high rates 

of fentanyl exposure using urine toxicology testing (Amlani et al., 2015; Carroll et al., 

2017; Gryczynski et al., 2019; Hayashi et al., 2018; Kenney et al., 2018; Mackay et al., 

2021), and studies that used surveys or mixed-methods found that awareness of exposure 

was common (Amlani et al., 2015; Carroll et al., 2017; Gryczynski et al., 2019; Kilwein et 

al., 2018; Macmadu et al., 2017; Palamar et al., 2019). These studies have also identified 

several characteristics associated with fentanyl exposure, including younger age (Hayashi 

et al., 2018), lower education (Kenney et al., 2018), use of drugs by injection (Hayashi et 

al., 2018; Kenney et al., 2018; Macmadu et al., 2017), use of other drugs (primarily heroin, 

but also cocaine, buprenorphine, and amphetamines) (Hayashi et al., 2018; Kenney et al., 

2018; Macmadu et al., 2017), overdose experiences (Macmadu et al., 2017), prior addiction 

treatment, and poorer mental health (Gryczynski et al., 2019).

Recent studies in the U.S. have also examined the extent to which people who use drugs 

actively seek fentanyl and characteristics associated with people who prefer fentanyl (PPF). 

Studies have found high rates of fentanyl preference: 31 % (39/125) of people who 

inject drugs in Greensboro, North Carolina preferred fentanyl (Peiper et al., 2019); 45 

% (51/114) of patients at a community opioid use disorder (OUD) treatment program in 

Baltimore, Maryland had a preference for fentanyl (Gryczynski et al., 2019); 40 % (24/60) 

of people who use drugs in Dayton, Ohio said they would prefer street fentanyl over 

heroin (Daniulaityte et al., 2019); and 18 % (169/954) of AIDS Linked to the Intravenous 

Experience (ALIVE) study participants in Baltimore, Maryland who recently used fentanyl 

reported being more likely to buy heroin they knew was laced with fentanyl than standard 

heroin (Buresh et al., 2019). While these studies did not examine correlates of fentanyl 

preference, another study among people in three large cities who illicitly used heroin or 

prescription opioids found 27 % (83/308) preferred fentanyl, and fentanyl preference was 

associated with non-Hispanic White identification, younger age, daily illicit drug use, and 

overdose ≥ 1 year ago (Morales et al., 2019). Another study from 2018 among rural people 

who inject drugs and who report having ever used fentanyl in West Virginia found a 

preference for drugs containing fentanyl was prevalent among 43 % (135/311) of the study 

sample and associated with being younger, female, and increased drug use (Mazhnaya et al., 

2020). People who use fentanyl report a more intense “rush” and the ability to overcome 

opioid tolerance as key benefits of fentanyl (Ciccarone et al., 2017).

While these studies have laid important groundwork for fentanyl preferences research, there 

are still many gaps in the literature. For example, studies have not examined correlates of 

fentanyl preferences among treatment-seeking or in-treatment populations, who often differ 

from non-treatment seeking or out-of-treatment populations across several demographic and 

clinical factors (Ray et al., 2017; Schwartz et al., 2008). Understanding fentanyl preferences 

among these populations is important as there have been reports of chronic fentanyl 

exposure posing distinct challenges for medication treatment, such as by complicating 

buprenorphine induction (Shearer et al., 2022; Varshneya et al., 2022). Additionally, the 

extent to which people prefer to use fentanyl alone or mixed with heroin, and whether 

characteristics differ between these drug preferences, has not been previously studied and is 

important for developing interventions that address the risks unique to these subgroups. 

As the fentanyl crisis rapidly evolves and continuously changes the risk environment 
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and awareness (Ciccarone, 2017; Jones et al., 2020), it is critical to expand research on 

fentanyl preferences to inform harm reduction and treatment practices. Implications of such 

research may include more targeted naloxone distribution and overdose prevention services, 

promotion of fentanyl testing kits, development of safe injection facilities, and perhaps 

modified dosing of medications for OUD.

The emerging research demonstrates how the influx of fentanyl in the drug supply have 

shifted individuals’ drug preferences. In addition to the elevated risk of mortality, preference 

for the highly potent opioid may place individuals at an increased risk of treatment 

discontinuation, OUD recurrence, and other harms. In the current study, we sought to 

characterize fentanyl preferences and examine their correlates among new admissions to a 

community OUD treatment program. We hypothesize that PPF will be a higher acuity group 

with respect to behavioral and psychosocial problems and report a higher propensity for 

risktaking compared to people with preference for non-fentanyl opioids. Findings from this 

study may be used to guide intervention design and services for this high-risk population.

2. Methods

2.1. Study site

This study was conducted at a non-profit community OUD treatment program in Baltimore, 

Maryland. The program offers a continuum of addiction treatment including withdrawal 

management/buprenorphine induction, high and low intensity residential treatment, highly 

intensive and standard outpatient and mental health/psychiatric treatment. The majority of 

patients have public insurance, present with severe OUD, and receive buprenorphine.

2.2. Recruitment

Inclusion criteria included: age 18 or older, admitted to OUD treatment with buprenorphine, 

positive onsite urine laboratory assay test for fentanyl at intake, and willingness to provide 

informed consent. Treatment with buprenorphine was an inclusion criterion because this is 

the standard of care at the recruitment site. Fentanyl exposure was an inclusion criterion 

to efficiently target the PPF subgroup of interest and allow their comparison with patients 

exposed to fentanyl unintentionally. Patients with a positive fentanyl test were invited to 

meet with research staff to learn about the study. For patients who were interested and 

eligible, research staff completed an informed consent process and structured assessment. 

Recruitment and participation occurred from December 2019 to July 2021. Recruitment 

was paused in March 2020 due to disruptions caused by the onset of the COVID-19 

pandemic. Recruitment resumed in October 2020, but interviews were conducted virtually 

using televideo. The recruitment flow is shown in Fig. 1. REDCap was used for data 

collection. Participants received $30 for completing the one-time assessment. This study was 

approved by the Western Institutional Review Board.

2.3. Measures

Fentanyl preference ranking. The main variable of interest is whether the participant 

expressed a preference for fentanyl over other opioids. Procedures and phrasing for 

assessing participants’ preferences were informed by pilot work conducted by our team. 
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Our intention was to gauge preferences prior to the participants’ current treatment episode. 

Participants were asked “When you were in active addiction and using opioids, what was 

your preferred opioid of choice?” Participants were asked to rank the following opioids in 

order from most preferred to least preferred: (1) heroin alone, (2) fentanyl alone, (3) heroin-

fentanyl mix, and (4) other opioid. Preferences for fentanyl combined with nonopioids (e.g., 

stimulants) were not assessed. Participants were then asked a series of questions about the 

reasons for their preferences and could modify their rankings at the conclusion of that 

discussion. For the current analysis, the final ranking was used.

Other measures of fentanyl preferences and experiences. As an additional gauge of 

preference, participants were also asked the question used by Morales et al. (2019) to 

indicate their agreement with the statement “I prefer drugs with fentanyl in them” (strongly 

disagree, somewhat disagree, somewhat agree, strongly agree; Morales et al., 2019). We 

also asked participants if someone wanted to get drugs containing fentanyl on the street, 

how difficult they would be to get, and contrariwise, if someone wanted to get heroin 

without fentanyl on the street, how difficult it would be to get, on a Likert scale from 1 

(very difficult) to 4 (very easy). Lastly, we asked individuals who believed they had enough 

experience with both heroin and fentanyl to compare the euphoric effect and withdrawal 

experiences of heroin to fentanyl.

Sociodemographic characteristics. Demographic information included age, gender, race, 

ethnicity, education level, employment, and health insurance status. Using questions from 

the Addiction Severity Index-Lite (ASI-Lite), we also collected information on relationship 

status, homelessness, family and other social conflicts, engagement in criminal activity for 

profit, and criminal justice involvement. We selected these measures from the Lite version 

of the ASI to minimize participant response burden and to avoid collecting extraneous 

information.

Mental Health and Psychosocial functioning. We used the Kessler K6 Psychological Distress 

Scale to assess general (i.e., non-specific) psychological distress in the prior 30 days 

(Kessler et al., 2002). The K6 has 6 questions about anxiety and depressive systems and 

is scored using a 5-level response scale, ranging from 0 (none of the time) to 4 (all of the 

time); this generates a scoring scale with a range of 0–24. K6 scores were dichotomized 

using the validated cut-point of ≥ 13 to define severe mental illness (Kessler et al., 2003). 

Impulsiveness was assessed using the Barratt Impulsiveness Scale, 11th edition (BIS-11) 

(Stanford et al., 2009), a measure of general impulsiveness widely used in research and 

clinical settings. The BIS-11 is composed of 30 items describing common impulsive or 

non-impulsive (for reverse scored items) behaviors and preferences. Items are scored on 

a 4-level scale, ranging from 1 (rarely/never) to 4 (almost always/always), resulting in a 

scoring scale with a range of 30–120. BIS-11 scores were dichotomized based on a literature 

review that suggests a total score ≥ 72 be used to classify an individual as highly impulsive 

(Stanford et al., 2009). We also assessed 3 domains of social functioning using the Texas 

Christian University Client Evaluation of Self and Treatment (CEST) scales: hostility, risk 

taking, and social support (Anon, 2010). These three social functioning domains have been 

shown to predict drug use among people with OUD (Aklin et al., 2009; Dobkin et al., 2002; 
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Rao et al., 2004). The CEST scores for each domain range from 10 to 50 and are based on 

7–9 items with 5-category responses (1 =strongly disagree to 5 =strongly agree).

Substance use characteristics and preferences. Using the ASI-Lite, we collected information 

on the frequency of use for alcohol, cocaine, amphetamines, illicit opioids (heroin, fentanyl) 

and non-prescribed methadone and buprenorphine in the 30 days prior to treatment entry. 

We also assessed polysubstance use, whether they ever injected any drugs, number of 

lifetime opioid overdoses, and use of naloxone using project-specific questionnaires.

2.4. Statistical analysis

Descriptive statistics of the study sample as a whole and stratified by the 4 opioid preference 

groups are presented. We first examined bivariate associations between opioid preference 

and candidate sociodemographic characteristics, psychosocial measures, and substance use 

behaviors using Person’s chi-square test, Fisher’s exact test, and one-way analysis of 

variance (ANOVA). We then fit a multinomial logistic regression model to discern which 

patient-level factors were independently associated with fentanyl preference. We combined 

the groups of people who prefer non-fentanyl opioids (i.e., people who prefer heroin alone 

or other opioids), and compare them to (1) people who prefer fentanyl alone and (2) 

people who prefer fentanyl mixed with heroin. All variables that were statistically significant 

in the bivariate associations were included in the regression model, except variables that 

conceptually overlap with preferences for fentanyl (i.e., the frequency of heroin or other 

illicit opioid use and opinions about the high and withdrawal from fentanyl). While not 

significant in bivariate analyses, gender was also included in regression models because of 

its significance in prior fentanyl preferences research (Mazhnaya et al., 2020). We tested 

for multicollinearity between variables included in the regression model by measuring the 

variance inflation factor. Relative risk ratios (RRRs) and 95 % confidence intervals (CIs) are 

reported, and statistical significance was determined as P ≤ 0.050. All statistical analyses 

were conducted using Stata/SE 17.0.

3. Results

3.1. Descriptive statistics of study sample

In total, 250 patients with OUD completed the one-time assessment. Among these, 103 

(41 %) preferred heroin alone, 53 (21 %) preferred fentanyl alone, 77 (31 %) preferred a 

heroin-fentanyl mix, and 17 (7 %) preferred another opioid. Thus, there were 130 (52 %) 

PPF, either alone or in mixed with heroin, and 120 (48 %) people who prefer heroin or 

other opioids. We found a similar prevalence of 53 % (n = 132) for fentanyl preference 

using the Morales et al. (2019) question. There were no significant differences in opioid 

preferences between the 70 (28 %) individuals who participated in-person prior to the 

COVID-19 shutdown, and the 180 (72 %) who participated virtually. Table 1 presents 

sociodemographic characteristics overall and among each opioid preference category. 

Among the 250 participants, 185 (74 %) were male, 149 (60 %) were Black, and the mean 

(SD) age was 42.9 (11.6) years. Approximately one-third (n = 78, 31 %) did not have a high 

school diploma or GED and only 4 individuals (2 %) were employed at baseline. Among 

the total sample, 247 (99 %) said if someone wanted to get drugs containing fentanyl on the 
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street it would be very easy or somewhat easy, and 220 (88 %) said if someone wanted to get 

heroin without fentanyl on the street it would be very difficult or somewhat difficult (Table 

2).

3.2. Characteristics associated with opioid preference

People who preferred heroin were significantly older (mean age 48.4 years) than people who 

preferred fentanyl alone, the fentanyl-heroin mix, or other opioids (P < 0.001). Compared 

to people who preferred heroin or other opioids, both fentanyl preference groups (alone 

or mixed with heroin) were more likely to be White (P = 0.030), have a severe mental 

illness (P = 0.028), be highly impulsive (P = 0.048), and reported more days of engaging 

in illegal activities for profit (P = 0.008). People who preferred heroin scored lower than all 

other opioid preference groups for general risk-taking (P = 0.001) and hostility (P = 0.014) 

measures.

Table 3 compares substance use behaviors and experiences between opioid preference 

groups. Compared to people who preferred heroin or other opioids, both fentanyl preference 

groups (alone or mixed with heroin) reported more days of cocaine use (P = 0.004) and 

poly-substance use (P = 0.042) on average, but fewer days of non-prescribed buprenorphine 

use (P = 0.038).

Among the 250 participants, 213 (85 %) believed they had enough experience with both 

heroin and fentanyl to compare their effects. People in both fentanyl preference groups 

(alone or mixed with heroin) were more likely than people who preferred heroin or other 

opioids to report that the high from fentanyl is stronger (P = 0.020) and better (P < 

0.001) than the high from heroin (Table 2). Additionally, people who preferred heroin were 

less likely than people with other opioid preferences to report that the effects of fentanyl 

last longer than heroin (P = 0.002). There were no statistically significant differences in 

withdrawal experiences across opioid preference groups.

3.3. Characteristics independently associated with fentanyl preference

Results of the multinomial logistic regression model are presented in Table 4. Compared 

to people who prefer heroin or other opioids, people who prefer fentanyl alone were 

younger (RRR=0.93; 95 % CI: 0.90–0.97; P < 0.001), more likely to have severe mental 

illness (RRR=2.5; 95 % CI: 1.1–5.6; P = 0.027), and less likely to use non-prescribed 

buprenorphine (RRR=0.88; 95 % CI: 0.78–0.99; P = 0.037). Similarly, people who prefer 

fentanyl mixed with heroin were younger than people who prefer heroin or other opioids 

(RRR=0.96; 95 % CI: 0.93–0.99; P = 0.008) and less likely to use non-prescribed 

buprenorphine (RRR=0.91; 95 % CI: 0.84–0.99, P = 0.046).

4. Discussion

4.1. Principal findings

The current study characterized fentanyl preferences and its correlates among individuals 

entering OUD treatment. To our knowledge, this is the first study to do so in a sample 

entering treatment during the current U.S. opioid overdose epidemic that is fueled by IMF. 
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We found that over half of participants expressed a preference for fentanyl as their opioid 

of choice; 21 % preferred fentanyl alone and 30 % preferred fentanyl mixed with heroin. 

The prevalence found in this study may be higher than that reported by other studies 

because our sample was limited to people with confirmed fentanyl exposure rather than a 

broader population of people who use drugs (Buresh et al., 2019; Daniulaityte et al., 2019; 

Mazhnaya et al., 2020; Morales et al., 2019; Peiper et al., 2019). However, prior research 

by our team at the same study site demonstrated that a high proportion (39 %) of patients 

entering OUD treatment had recently been exposed to fentanyl (Gryczynski et al., 2019). 

Thus, this study’s findings have important implications for public health strategies to address 

OUD and overdose.

Results from this study demonstrate that PPF may represent a higher acuity subpopulation 

of people who use drugs with more severe disease characteristics than people who 

prefer heroin or other opioids. We found that PPF, either alone or mixed with heroin, 

were less likely to use non-prescribed buprenorphine. This novel finding supports recent 

reports documenting precipitated withdrawal in patients recently exposed to fentanyl who 

are initiating buprenorphine treatment (Antoine et al., 2021; Silverstein et al., 2019; 

Varshneya et al., 2022). While experiences of buprenorphine-precipitated withdrawal leading 

individuals to avoid buprenorphine treatment have been documented (Spadaro et al., 2022), 

the current study demonstrates that PPF may also avoid non-prescribed buprenorphine, 

potentially influencing individuals’ self-treatment attempts, treatment seeking behaviors, and 

harm reduction practices. This finding also has important implications for OUD treatment, 

indicating that patients’ opioid preferences may influence treatment decisions, such as OUD 

medication choices. More research is needed to elucidate the relationship between patient’s 

preference for fentanyl and their preference and response to OUD treatment.

Another novel finding was how PPF alone were more likely to have severe mental illness 

than people who prefer heroin or other opioids. This finding supports the well-established 

relationships between increased substance use problems and poor mental health (Conway 

et al., 2006), and suggests a potentially higher demand for integrated substance use and 

mental health treatment services among PPF. The lack of association between severe mental 

illness and preference for the fentanyl-heroin mix may reflect an increased severity of illness 

among people exclusively using fentanyl. This hypothesis is supported by the descriptive 

statistics demonstrating that compared to people who prefer the mix, PPF alone are more 

likely to be homeless and to have ever injected drugs, and experienced more lifetime opioid 

overdoses, lifetime OUD treatment attempts, impulsive behaviors, serious conflicts with 

family, and acute drug problems such as cravings, not being able to stop, and withdrawal 

symptoms. These findings suggest that PPF alone may be at even greater risk of poor health 

outcomes than people who prefer the fentanyl-heroin mix and have important implications 

for OUD treatment, such as potentially needing higher intensity OUD treatment services 

and/or modified dosing of medications for OUD.

We also found that preference for fentanyl, either alone or mixed with heroin, was 

independently associated with being younger, which is consistent with the two prior studies 

by Morales et al. (2019) and Mazhnaya et al. (2020) that examined correlates of fentanyl 

preference. This may be an indication of younger people adapting to the fentanyl-saturated 
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drug market in the early stages of their drug use, as prior research demonstrates that opioid 

use initiation and preference reflect changes in supply (Cicero et al., 2018; Novak et al., 

2016). Because of this saturation of fentanyl in the drug supply, and consequently the 

reduced supply of non-adulterated heroin and prescription opioids, younger cohorts may 

be less likely than older cohorts to have even tried heroin or other opioids. Furthermore, 

younger age groups are more likely than older age groups to have inaccurate perceptions 

about their risk of overdose and other adverse health outcomes, which may increase their 

willingness to use fentanyl intentionally. Overdose prevention and other harm reduction 

interventions should specifically target young persons who use drugs and consider their 

unique subgroup risks.

4.2. Limitations

The main study limitation is generalizability. This study sample was drawn from a single 

site and limited to people entering OUD treatment, who may be more risk averse and 

have different preferences for drugs than individuals not seeking or never in treatment. 

Nevertheless, this study fills an important gap in the literature on characteristics and 

correlates of fentanyl preferences among people initiating OUD treatment who use fentanyl 

either intentionally or unintentionally. This study was geared towards identifying potential 

relationships meriting future investigation, and we did not adjust for conducting multiple 

bivariate tests which could inflate Type 1 error. Another limitation is the cross-sectional 

nature of the study. Thus, we were unable to establish causality or temporality between 

fentanyl preferences and behaviors or examine how patient characteristics are associated 

with changes in drug preferences over time.

5. Conclusions

While some people who use drugs view fentanyl as an undesirable adulterant in the 

heroin supply, a large proportion of people state a preference for fentanyl. PPF may be 

characterized by unique sociodemographic traits and behavioral tendencies, particularly 

younger age, decreased use of non-treatment buprenorphine, and increased prevalence of 

severe mental illness. In general, people who prefer fentanyl appear to be a higher acuity 

population on several dimensions and interventions that mitigate risks among PPF are 

urgently needed. Understanding patients’ opioid preferences can inform harm reduction and 

OUD treatment services.
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OUD Opioid use disorder

IMF Illicitly manufactured fentanyl
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Fig. 1. 
Flow of participant recruitment.
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