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Abstract

Objectives: People who attend nightclubs and dance festivals—particularly those that feature 

electronic dance music (EDM), are at high risk for use of cocaine and other party drugs. Given 

that cocaine is now sometimes adulterated with fentanyl, this study examines trends in people’s 

knowledge about such risk of adulteration to inform prevention and harm reduction efforts.

Methods: Adults were surveyed entering randomly selected EDM events (including dance 

festivals) in New York City in 2018, 2019, 2021, and 2022 (n=2,107). They were asked whether 

they agree that some dealers sell cocaine containing fentanyl, and trends in agreement were 

estimated.

Results: Prevalence of agreement that cocaine can be adulterated increased from 42.1% (95% 

CI: 36.8–47.6) in 2018 to 65.6% (95% CI: 54.1–75.4) in 2022—a 55.8% increase (p<.001). 

Between 2018 and 2022, particular increases occurred among those not reporting past-year 

cocaine use (by 61.6%, p<.001), among white individuals (by 68.1%, p<.001), those with some 

college (by 68.5%, p=.021), and those age ≥26 (by 83.8%, p=.001)

Conclusions: Awareness that cocaine can contain fentanyl is increasing in this high-risk 

population. Continued education is needed for high-risk populations regarding both opioid 

overdose response and test strips that can test drugs for the presence of fentanyl.
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1. Introduction

The United States is experiencing an increase in deaths related to use of synthetic opioids 

and psychostimulants such as cocaine (Ahmad et al., 2021; Hedegaard et al., 2021). 

Specifically, deaths related to synthetic opioids, primarily fentanyl and its analogs, increased 
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from 9,580 in 2015 to 56,516 in 2020, and deaths related to use of cocaine increased from 

6,784 to 19,447 during the same period (Hedegaard et al., 2021). While co-use of fentanyl 

and psychostimulants appears to be more common as it has been driving the fourth wave 

of the opioid crisis (Ciccarone, 2021; Mattson et al., 2021), the extent to which cocaine is 

currently adulterated or contaminated with fentanyl or its analogs is unknown. National drug 

seizure data indicate that in 2016, 0.6% of seized cocaine samples contained fentanyl, but 

fentanyl adulteration of cocaine was found to be most common in New Hampshire (in 7.2% 

of cocaine samples tested), Connecticut (5.4%), Ohio (2.6%), and Massachusetts (2.1%) 

(Park et al., 2021). A more recent study of cocaine seizures in Ohio found that up to 11.3% 

of cocaine seized in 2017 contained fentanyl (Zibbell et al., 2019), suggesting increases in 

adulteration. More recent state- and national-level data are not yet available, however.

While the extent of unintentional exposure to fentanyl through adulterated or contaminated 

cocaine is unknown, there have been clusters of poisonings and deaths related to such 

unknown exposure. In Buenos Aires in early 2022, a single individual sold cocaine 

adulterated with carfentanil, a fentanyl analog 10,000 times more potent than morphine, 

which led to 98 hospitalizations including 24 deaths (Ferrari et al., 2022). In New York City 

(NYC), there have also been clusters of overdoses in which people were unintentionally 

exposed to fentanyl present in their cocaine (DiSalvo et al., 2020). Such instances led the 

NYC Department of Health and Mental Hygiene to issue alerts to nightlife attendees and to 

pilot an education program about potential cocaine contamination (Allen et al., 2020).

Past-year cocaine use is particularly prevalent among nightlife attendees (Palamar et al., 

2022), with an estimated 35.2% of electronic dance music (EDM) nightclub and festival 

attendees in NYC using in 2019 (Palamar & Keyes, 2020). As such, this population is at 

high risk for unintentional exposure to fentanyl. Given that little is known regarding user 

knowledge about the potential for cocaine to be adulterated or contaminated with fentanyl, 

this study examined repeated cross-sectional data from EDM nightclub and dance festival 

attendees in NYC to estimate trends in knowledge about the risk of cocaine containing 

fentanyl. Results are intended to provide information to people in the fields of nursing and 

public health who develop or implement prevention and harm reduction programs.

2. Methods

2.1. Sample Recruitment

Adults (age ≥18) were surveyed as they were about to enter randomly selected EDM events 

in NYC during the summers of 2018 (n=1,018), 2019 (n=546), 2021 (n=222), and 2022 

(n=321), with a combined sample of 2,107 participants. Each week, events (featuring live 

DJs) were randomly selected using R 3.1 software (R Core Team) based on an ongoing 

list of events listed on a popular EDM party ticket website. Events were typically held at 

nightclubs, but participants were also surveyed outside of 1–2 large dance festivals each 

year. While hundreds or even thousands of people attend nightclub events, tens of thousands 

of people attend festivals (Ridpath et al., 2014). The majority of events were in Brooklyn 

and in Manhattan (as very few events occur in other NYC boroughs) and recruitment 

typically occurred 1–2 nights per week between Thursday and Sunday. Participants were 

surveyed at a total of 84 events between 2018 and 2022 although data could not be collected 
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in 2020 due to the COVID-19 pandemic. To determine eligibility, individuals approached 

by study staff were asked their age and asked if they were about to attend the event. 

Anonymous surveys were taken on tablets on the sidewalk outside of venues after informed 

consent was provided (on the first page of the anonymous survey). Survey completers were 

compensated $10 USD. Study staff tried their hardest to ensure the privacy of those taking 

the survey. Response rates for 2018, 2019, 2021, and 2022 were 73%, 65%, 63%, and 82%, 

respectively.

2.2. Data Collection and Analysis

While the survey focused on use of a wide variety of drugs and some other correlates of 

use, this analysis focuses specifically on the item asking about level of agreement to the 

following statement: “Some dealers sell cocaine containing fentanyl”. Answer options were 

“strongly disagree”, “disagree”, “neutral”, “agree”, and “strongly agree”, and responses 

were recoded into “agree” (including “strongly agree”) versus other responses. This question 

was piloted during an earlier phase of the study to determine participants’ beliefs about 

adulteration of various drugs (Palamar et al., 2021). Participants were also asked their age, 

sex, race/ethnicity, and education level. They were also asked about how often they attended 

such events in the past year and whether they used cocaine in the past year (yes/no). A 

previous study of this population including a follow-up survey to test response consistency 

determined that responses regarding past-year cocaine use had high test-retest reliability 

(κ=0.93) (Palamar et al., 2019).

Logistic regression was used to estimate the odds of the outcome (agreement that cocaine 

can contain fentanyl) as a linear function of time (survey year) as a continuous predictor. 

Year was coded as 0, 1, 3, and 4 for 2018, 2019, 2021, and 2022, respectively. Analyses 

were then repeated, stratified by participant characteristics. Then, a generalized linear model 

using Poisson and log link was used to examine associations between independent variables 

and agreement for the full sample, controlling for survey year. Survey weights were used 

in all analyses. These were computed based on response rates and self-reported level of 

nightlife attendance because frequent attendees have a higher likelihood of being sampled 

across venues. As such, weights were applied to make results more generalizable to all 

nightlife attendees in NYC, rather than to frequent party attendees (Palamar & Keyes, 2020).

2.3. Ethical Considerations

Before taking the anonymous surveys, potential participants were informed about the study 

aims and nature of this research project. Informed consent was provided on the first page 

of the survey. The New York University Langone Medical Center institutional review board 

approved all methods (s16-00702 and s18-00331).

3. Results

Table 1 presents sample characteristics and results stratified by participant characteristics. 

The majority of the sample was male (53.2%) and age 18–25 (55.4%), with 63.3% 

having earned a college degree. A quarter (24.5%) of EDM venue attendees in NYC are 

estimated to have used cocaine in the past year. Prevalence of agreement that cocaine can 
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be adulterated increased from 42.1% (95% CI: 36.8–47.6) in 2018 to 65.6% (95% CI: 54.1–

75.4) in 2022—a 55.8% increase (p<.001; Figure 1). Between 2018 and 2022, adults not 

reporting past-year use increased agreement by 61.6% (p<.001) and agreement among males 

and females increased by 46.1% (p=.010) and 61.2% (p=.009), respectively, with knowledge 

among females in 2022 being 11.7% lower than among males. Agreement increased among 

those age ≥26 (by 83.8%, p=.001) and among white individuals (by 68.1%, p<.001). These 

increases demonstrated current discrepancies in knowledge by age (i.e., 72.6% among 

those age ≥26 vs. 60.9% among those age 18–25) and race/ethnicity, with knowledge of 

adulteration among white individuals being 36.8% higher than Asians and 25.0% higher 

than Hispanics. Agreement increased among those with some college (by 68.5%, p=.021) 

and those with a college degree (by 51.3%, p=.006), with those with only a high school 

education having the highest prevalence of knowledge, particularly compared to those with 

a college degree. Finally, agreement also increased among participants surveyed entering 

nightclubs (by 65.3%, p=.007) and festivals (by 52.5%, p=.001). In the multivariable model 

(Table 2), Asians were at low probability for agreeing that cocaine can be adulterated 

(aPR=0.69, 95% CI: 0.51–0.93). No other independent variables were significant.

4. Discussion

In 2022, two-thirds of individuals in this high-risk population were estimated to be aware 

that cocaine can be adulterated with fentanyl, and this is a 55.8% increase compared 

to 2018. Increases were detected among various subgroups including those who have 

not used cocaine in the past year. Overall, while Asians were the only subpopulation at 

low probability for reporting this knowledge, there were other notable but nonsignificant 

subgroup discrepancies. For example, agreement was visibly lower among males (compared 

to females), those age 18–25 (compared to those age ≥26), white individuals (compared 

Hispanic individuals), and those with a college degree (compared to those with only a high 

school education). These subgroups at higher risk can benefit from more targeted education 

about the potential for cocaine to be adulterated with fentanyl. Nonetheless, these findings 

can inform prevention and harm reduction efforts overseen by public health practitioners, 

nurses, and other medical practitioners.

First, general education that party drugs such as cocaine can be adulterated with fentanyl 

is still needed. Indeed, the majority (65.6%) of this high-risk population now appears 

to be aware of such adulteration potential, but there is still a sizable gap in knowledge 

with over a third (34.4%) of attendees not being aware that cocaine can contain fentanyl. 

Another notable gap is that in 2022, 36.2% of attendees using cocaine in the past year 

were unaware that cocaine can be adulterated with fentanyl. Among those who are aware 

about adulteration potential, it is unknown whether such knowledge was derived from drug 

checking, from peers who use, from media coverage of fentanyl being present in drugs 

such as cocaine, or from recent public health messaging in NYC (Allen et al., 2020). Such 

messaging was largely limited to bar scenes, not nightclubs (Allen et al., 2020), but there 

was some media coverage. However, despite such increasing knowledge in this population, 

education about potential adulteration needs to continue, with dissemination needing to 

reach other populations at high risk (e.g., bar attendees, people who inject drugs, homeless 
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populations) (Allen et al., 2020; Hayashi et al., 2018; Krieger et al., 2018; Tilhou et al., 

2022).

Second, given that this EDM venue-attending population is becoming increasingly aware 

that they are at risk for unintentional exposure to fentanyl, it is important that such 

individuals are educated about naloxone which can reverse opioid overdoses. While formal 

education programs are likely not necessary, presenting individuals information about 

naloxone can lead to increased knowledge and self-efficacy with respect to use (Carter 

& Caudill, 2020; Febres-Cordero et al., 2022). Many US cities now have formal naloxone 

training courses and centers that provide free access to naloxone (Lambdin et al., 2020). 

Even without formal training, laypersons can learn how to administer naloxone, and 

naloxone packets are often accompanied with information packets explaining how to use 

the product (Wheeler et al., 2015). When possible, people who use cocaine or people 

accompanying people who are using cocaine should have naloxone available.

Finally, more widespread information is needed about the availability and efficacy of 

fentanyl test strips. People who use cocaine or other illegal or illegally manufactured drugs 

can test their drugs for the presence of fentanyl prior to consumption. Fentanyl test strips, 

for example, tend to have high sensitivity and specificity in detecting fentanyl, but the 

caveat is that cannot detect all of the fentanyl analogs that continue to shift in availability 

(Palamar et al., 2020; Ti et al., 2020). They also cannot detect the presence of other drugs 

including other novel opioids. Since test strips can lead to a false sense of security, testing 

and use needs to continue with caution (Bergh et al., 2021). However, such testing has 

great potential to help prevent people who use cocaine from being unknowingly exposed to 

fentanyl. Historically, drug testing has been more commonplace and more accepted in some 

other countries (Brunt et al., 2016), but testing for fentanyl has recently gained acceptance 

throughout much of the US. In fact, as of 2021, federal government funds can be used to 

purchase test strips (Substance Abuse and Mental Health Services Administration, 2021). 

Regardless, drug checking—whether conducted by an organization or someone who plans 

on using the drug—increases knowledge of potential adulteration. As such, drug checking 

may be seen as a leading tool not only to detect the presence of fentanyl in drugs but also to 

educate people at risk.

This study is not without limitations. Results are not generalizable to the general population, 

and it is unknown to what extent these results are generalizable outside of NYC. The 

study was cross-sectional so changes could not be observed among participants over time. 

Data could not be collected in 2020 due to the COVID-19 pandemic and the sample 

size each year decreased over time, limiting precision of estimates in later years. Despite 

Black individuals comprising of 7.6% of the sample, within models, the number of Black 

individuals was too small, so these cases had to be included in the other race category. It is 

possible that the survey being limited to summer months affected estimates.

In conclusion, knowledge that cocaine can be adulterated with fentanyl is increasing in 

this high-risk population. There are still knowledge gaps, including among people who 

use cocaine. More research is needed to determine what has been driving these shifts in 

knowledge. People in this scene and the general public can benefit from more expansive 
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information regarding fentanyl as an adulterant, about overdose response (e.g., naloxone), 

and about use of drug checking kits among those who use cocaine or other illegal drugs.
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Figure 1. 
Estimated Prevalence of Agreement that Cocaine can be Adulterated with Fentanyl, 2018–

2022
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Table 2.

Multivariable Model Examining Correlates of Reporting Agreement that Cocaine can Contain Fentanyl

aPR (95% CI)

Survey Year 1.11 (1.06–1.16)b

Cocaine Use

 No Past-Year Use 1.00

 Past-Year Use 1.06 (0.89–1.27)

Sex

 Male 1.00

 Female 1.04 (0.88–1.22)

Age

 18–25 1.00

 ≥26 1.08 (0.91–1.27)

Race/Ethnicity

 White 1.00

 Hispanic 0.81 (0.65–1.01)

 Asian 0.69 (0.51–0.94)a

 Other Race 0.84 (0.64–1.10)

Education

 High School or Less 1.00

 Some College 1.05 (0.81–1.37)

 College Degree 0.94 (0.73–1.21)

Where Surveyed

 Nightclub 1.00

 Festival 0.97 (0.83–1.13)

Note. aPR = adjusted prevalence ratio; CI = confidence interval

a
p < .05

b
p < .001
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