Short Mejia et al. Trials (2024) 25:587 Tri a|5
https://doi.org/10.1186/513063-024-08440-y

. . ®
Evaluating fentanyl test strips as a harm ol

reduction strategy in rural and urban counties:
study protocol for a randomized controlled trial

Ashley Short Mejia', Gary A. Smith'?, Soledad A. Fernandez'?, Bridget Freisthler'“, Christine Grella> and
Nichole L. Michaels'?"

Abstract

Background Opioid-related fatalities are a leading cause of death in Ohio and nationally, with an increasing num-
ber of overdoses attributable to fentanyl. Rapid fentanyl test strips can identify fentanyl and some fentanyl analogs

in urine samples and are increasingly being used to check illicit drugs for fentanyl before they are used. Fentanyl test
strips are a promising harm reduction strategy; however, little is known about the real-world acceptability and impact
of fentanyl test strip use. This study investigates fentanyl! test strip distribution and education as a harm reduction
strategy to prevent overdoses among people who use drugs.

Methods The research team will recruit 2400 individuals > 18 years with self-reported use of illicit drugs or drugs
purchased on the street within the past 6 months. Recruitment will occur at opioid overdose education and naloxone
distribution programs in 16 urban and 12 rural Ohio counties. Participating sites will be randomized at the county
level to the intervention or non-intervention study arm. A brief fentanyl test strip educational intervention and fen-
tanyl test strips will be provided to participants recruited from sites in the intervention arm. These participants will

be eligible to receive additional fentanyl test strips for 2 years post-enrollment. Participants recruited from sites

in the non-intervention arm will not receive fentanyl test strip education or fentanyl test strips. All participants will be
followed for 2 years post-enrollment using biweekly, quarterly, and 6-month surveys. Primary outcomes include (1)
identification of perceived barriers and facilitating factors associated with incorporating fentanyl test strip education
and distribution into opioid overdose education and naloxone distribution programs; (2) differences in knowledge
and self-efficacy regarding how to test drugs for fentanyl and strategies for reducing overdose risk between the inter-
vention and non-intervention groups; and (3) differences in non-fatal and fatal overdose rates between the interven-
tion and non-intervention groups.

Discussion Findings from this cluster randomized controlled trial will contribute valuable information about the fea-
sibility, acceptability, and impact of integrating fentanyl test strip drug checking in rural and urban communities

in Ohio and help guide future overdose prevention interventions.

Trial registration ClinicalTrials.gov NCT05463341. Registered on July 19, 2022. https://clinicaltrials.gov/study/NCTO05
463341
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Background

The United States (US) is experiencing an opioid-related
public health crisis. In 2021, Ohio ranked 7th among all
states for the highest age-adjusted drug overdose death
rate, 48.1 per 100,000 population, which was 48.5%
higher than that of the overall US (32.4 per 100,000 pop-
ulation) [1, 2]. This drug overdose fatality rate is driven
by the use of opioids [1-3]. An increasing number of
opioid-related deaths in the US are attributable to fenta-
nyl, a highly potent synthetic opioid pain medication [3—
5]. Illicit fentanyl and its analogs may be manufactured
and sold alone or added to other drugs, such as heroin,
cocaine, and counterfeit prescription pills, with or with-
out the user’s knowledge [3-5].

The increasing pervasiveness of highly lethal fenta-
nyl and fentanyl analogs in the illicit drug supply in the
US, including Ohio, has posed a substantial challenge
for public health officials looking for strategies to reduce
overdoses. While some effective harm reduction strate-
gies, such as opioid overdose education and naloxone
distribution (OEND) programs, are becoming more
available and widely accepted, they may not be sufficient
for preventing overdose deaths due to fentanyl.

Rapid fentanyl test strips (FTS), designed to test for
the presence of fentanyl and some fentanyl analogs in
urine samples, are increasingly being used off-label to
test illicit drugs for fentanyl before they are consumed
and are highly sensitive and specific in detecting fenta-
nyl [6-9]. Research indicates that when people who use
drugs (PWUD) receive a positive result from a fentanyl
test strip, they are more likely to perform overdose risk
reduction behaviors [9]. These behaviors (e.g., using less
of the drug; using in the presence of someone else) may
help to prevent an overdose, or ensure that assistance
is nearby, if needed. In the US, access to FTS for home
use is variable and is primarily being supported by public
health departments and community-based harm reduc-
tion organizations. Because access to FTS is limited, lit-
tle is known about (1) the feasibility and acceptability of
this intervention among public health workers, commu-
nity-based organizations, and PWUD and (2) how out-
comes from this intervention compare with OEND-only
programs.

This study protocol is designed to test an intervention
to prevent drug overdoses among PWUD in rural and
urban counties of Ohio. Rural populations are dispro-
portionately burdened by the opioid crisis and face seri-
ous health disparities related to their ability to access

substance use disorder treatment and emergency care,
making them an important population for this research
[10, 11]. The proposed intervention will incorporate FTS
education and distribution into a subset of OEND sites in
Ohio. The long-term goal of this research is the reduction
of overdose-related morbidity and mortality in Ohio and
nationally.

Study objectives and aims
The research objectives of this study are:

1. Determine the feasibility and acceptability of provid-
ing FTS education and testing materials distribution
in existing OEND programs.

2. Determine if adding FTS education and distribution
to OEND programs decreases opioid overdose rates
among PWUD.

Using a two-arm cluster-randomized trial design, we
will answer the research objectives by testing the follow-
ing specific aims:

Specific aim #1. Determine the perceived barriers
and facilitating factors associated with incorporat-
ing FTS education and distribution in existing OEND
programs in rural and urban counties.

Specific aim #2. Test the hypothesis that PWUD who
receive FTS education and testing materials as part
of an OEND program will have improved knowledge
and self-efficacy regarding how to test drugs for fen-
tanyl and strategies for lowering their risk of an opi-
oid overdose.

Specific aim #3. Test the hypothesis that individuals
who receive FTS education and testing materials as
part of an OEND program will have a lower opioid
overdose rate than individuals who receive OEND
only (“usual practice”).

Methods/design

Study setting

Ohio has an established infrastructure to streamline
OEND that can aid in opioid overdose prevention. In an
effort to prevent opioid overdose fatalities in the state,
the Ohio Department of Health has partnered with local
public health departments and community organiza-
tions in the state to establish a network of OEND sites.
The initiative, called Project DAWN (Deaths Avoided
With Naloxone), has more than 200 sites throughout the



Short Mejia et al. Trials (2024) 25:587

state, with many counties having multiple sites (https://
odh.ohio.gov/know-our-programs/project-dawn/project-
dawn-programs). Project DAWN sites use trained over-
dose prevention educators to provide OEND at no cost
to clients. Recruitment for this study will occur at Project
DAWN sites in Ohio.

Eligibility

Inclusion criteria for the study are (1) age 18 years or
older; (2) visitor to a Project DAWN site in Ohio that has
agreed to participate in the study; (3) self-reported use of
illicit drugs or any drugs purchased on the street within
the past 6 months; (4) has a phone number or email
address to allow for follow-up contact; and (5) able to
participate in study activities in English. Individuals will
be excluded from the study if they are unwilling or unable
to give informed consent due to altered mental status or
other reasons or if they are currently incarcerated.

Study recruitment

Study recruitment will happen on a rolling basis. Peri-
odically throughout the recruitment period, our study
partner, Ohio Department of Health, will send recruit-
ment invitations to Project DAWN sites on our behalf.
A stratified sampling process will be used to select 12
rural and 16 urban counties from among those with Pro-
ject DAWN sites that indicate interest in participating in
the study and that are not distributing FTS at the time of
study enrollment.

Participating counties will then be randomized into
the intervention and non-intervention arms of the study,
stratified by rural/urban status (Fig. 1). Randomization
will occur at the county level, and all Project DAWN sites
in the same county will be assigned to the same study
arm (either intervention or non-intervention). There-
fore, all participants enrolled in the same county will be
in the same study arm. County randomization will be
conducted by the biostatistician on the project (SAF),
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without influence by study principal investigators (PIs) or
staff.

To achieve our recruitment goal of 2400 participants,
study staff will be on-site to enroll Project DAWN cli-
ents who wish to participate in the study. Informed writ-
ten or e-consent and baseline data, contact information
(i.e., locator form), and demographics will be obtained.
Project DAWN sites vary in size and operate according
to different schedules, but generally provide OEND at
least once per week, and frequently see clients more than
once. Research study staff will coordinate with each site
to ensure rotating coverage of all study counties. Enroll-
ment will begin upon Institutional Review Board (IRB)
approval and follow-up will continue with each partici-
pant for 2 years. Six-month follow-up questionnaires will
be administered to each participating client based on
their date of enrollment. Clients who decline to partici-
pate will not be included in the study. Individuals who
decline to participate but indicate they are interested in
obtaining FTS will be offered a printed list of alternate
sources of FTS.

Intervention

Fentanyl test strip intervention

A brief 20-min FTS educational intervention will be
provided by the study team to participants at Project
DAWN sites in the intervention arm of the study fol-
lowing enrollment and collection of baseline data
(Table 1). The education will be offered one-on-one
with participants in the intervention arm using a cur-
riculum developed by the study team. The curricu-
lum contains the following components: education
on the purpose, benefits, and limitations of FTS test-
ing; a hands-on demonstration of how to use FTS for
drug testing prior to consumption; diagrams explain-
ing how to interpret FTS results; and what to do if the
FTS is positive. Education will be provided on how to
use FTS for different drug delivery methods (e.g., injec-
tion, snorted, pills). A brief video will be developed by

Ohio counties with Project DAWN sites without FTS interested in participating in study

12 rural counties

P a

Cluster randomization

\>

om selection

16 urban counties

P

Non-intervention arm
6 rural counties

Intervention arm
6 rural counties

Non-intervention arm
8 urban counties

Intervention arm
8 urban counties

Fig. 1 Method of assignment of counties to intervention and non-intervention study arms
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Table 1 Schedule of enroliment and follow-up assessments
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Activity Time point

Screening

6 months
post-
enrollment

Enrollment Biweekly for 2 years post-

enroliment

0 1 2

Enrollment
Eligibility screening X
Informed consent

Intervention
FTS training (intervention group)

Receive 10 FTS (intervention group)
Additional FTS upon request (intervention group)
Usual practice (non-intervention group) X

Assessment
Demographics
History of overdose
Substance use experiences
FTS knowledge
FTS attitudes
FTS self-efficacy
Drug testing behaviors
Recent overdose (past 2 weeks)

Drug use (past 2 weeks)
FTS use (past 2 weeks)
Protocol deviation/adverse event reporting

X X X X X X X
> X X X X

As needed throughout study

FTS fentanyl test strip

the study team to demonstrate how to use and interpret
the FTS. The video will be shown during the educa-
tional intervention and will also be accessible to par-
ticipants in the intervention arm following enrollment.
Participants will be advised of the possibility of false
positive/negative results, as well as the possibility that
their drugs could be mixed with other harmful and/
or unanticipated substances not detectable with FTS.
Participants will be encouraged to practice other harm
reduction strategies (e.g., having someone with them
when using drugs, keeping naloxone nearby).

Each study participant will be given 10 FTS upon
enrollment. The strips will be packaged with instruc-
tions on how to use FTS, a QR code link to the video,
harm reduction strategies, and contact information for
the study team. Replacement FTS will be available to
study participants in the intervention arm upon request
throughout their 2-year follow-up period and partici-
pants will be asked if they need additional FTS during
their biweekly surveys. Replacement FTS can be mailed
to participants via US Postal Service or obtained from
study staff during subsequent visits to the Project DAWN
sites.

Non-intervention group

Participants in the non-intervention arm of the study will
not receive FTS education or test strips upon enrollment,
but will receive OEND from Project DAWN staff accord-
ing to their usual practice. During the latter half of year
5, after data collection is complete, participants in the
non-intervention arm will be offered the FTS educational
intervention and a supply of FTS.

Data collection

Questionnaires

Baseline and 6-month follow-up questionnaires will con-
sist of true/false knowledge questions, 5-point Likert
scale attitude and self-efficacy questions, and multiple-
choice questions related to participant behaviors and
characteristics. Participants will be asked to indicate
their degree of interest in using or avoiding drugs con-
taining fentanyl. Baseline questionnaires will be adminis-
tered to Project DAWN clients who enroll in the study
using iPads and the REDCap (Research Electronic Data
Capture) data collection platform. Follow-up question-
naires will be administered at 6 months post-enrollment
to study participants via email/text, in-person at Project
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DAWN sites, or via telephone. Data from paper question-
naires will be entered into REDCap by the research team
upon completion and double-entry verification will be
used.

Qualitative data

In the second quarter of year 5, qualitative data will be
collected through interviews with Project DAWN per-
sonnel in the intervention arm to examine the feasibility
and acceptability of offering FTS at Project DAWN sites.
Topics of discussion will include (1) attitudes about the
use of FTS; (2) perceptions of the FTS intervention that
was offered at their Project DAWN site, including per-
ceived benefits and harms; (3) barriers and enabling/rein-
forcing factors related to offering FTS at Project DAWN
sites; and (4) interest in continuing to offer FTS at Project
DAWN sites. Interviews will be conducted by study staff
using an interview guide and will be audio recorded and
transcribed. Coding and analysis of the transcripts will be
conducted by the study team.

Statistical analyses
Study data will be analyzed using an intention-to-treat
approach.

Specific aim #1: To determine the feasibility and
acceptability of incorporating FTS education and distri-
bution into existing OEND programs, a questionnaire
will be administered to Project DAWN personnel, site
supervisors, health commissioners, and other key inter-
vention site personnel in year 5. Project DAWN clients in
the intervention arm will be asked about the acceptability
of the program as part of their 6-month follow-up ques-
tionnaire. Process measures will be collected throughout
the study as another source of data on the feasibility and
acceptability of the intervention. Quantitative data on
process measures will include, but is not limited to, num-
ber of Project DAWN sites that express interest in par-
ticipating in the study; number of Project DAWN sites
that enroll; number of potential participants who request
to enroll in the study; number of participants success-
fully enrolled; number of replacement FTS requested and
distributed; proportion of participants who complete the
brief biweekly surveys; and the proportion of participants
who complete the 6-month follow-up questionnaire.
Descriptive statistics will be calculated, including overall
mean estimates with 95% confidence intervals. Analyses
will also be performed by subgroups (e.g., rural/urban,
Project DAWN site personnel/client, and demographic
subgroups).

Specific aim #2: Measures will be taken at two time
points (baseline and 6 months) to test specific aim #2.
The instrument to test change in knowledge is com-
posed of true/false items. Correct responses for each
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of the items will be assigned a value of 1, and incorrect
responses will be given a value of 0. Total scores will be
calculated. There are also items to test changes in atti-
tudes and self-efficacy that use a 5-point Likert scale. We
will also compute total scores for these items. We will fit
a linear mixed model using total scores for knowledge as
the response variable to test change in knowledge and
will fit another linear mixed model using total scores
for attitudes/self-efficacy as the response variable to test
change in self-efficacy.

Random effects for county (rural/urban), Project
DAWN site within county, and participant within county
will be included, as well as fixed effects for time (base-
line or 6 months) and treatment (intervention/non-inter-
vention). A random variable for secular time will also be
included to account for changes across time (e.g., new
opioid overdose prevention initiatives, changes in drug
supply). To test the hypothesis of change differences
between the two time points between the two arms, we
will include an interaction term “treatment X time (base-
line, 6 months)” in the model. This model will include
demographic variables (gender, age, and race) and other
relevant covariates or confounding factors, such as edu-
cation level completed, employment, previous receipt
of FTS education and testing materials (Y/N), and pre-
viously experienced an overdose (Y/N). Other relevant
interaction terms, such as “treatmentXxgender” and
“treatment xrace,” will be evaluated. Holm’s method
will be used to adjust for ad hoc multiple comparisons.
In addition, general linear mixed models (GLMM) with
a logit link function will be used to study change differ-
ences for specific Y/N items or questions.

Specific aim #3: Non-fatal overdose measures will be
taken every 2 weeks and fatal overdose measures will be
taken quarterly to test specific aim #3. To study the odds
of an experienced overdose (Y/N), a GLMM with logit
function will be used. This model will include the same
random and fixed effects as identified for the model used
to test specific aim #2. At the end of the study period,
the overall non-fatal overdose rate (with a 95% confi-
dence interval) will be compared between intervention
and non-intervention arms. The same comparison will be
done separately for the overall fatal overdose rate (with
a 95% confidence interval) between the intervention and
non-intervention arms.

Missing data

The analyses will be conducted using an intention-to-
treat approach. For the primary and secondary out-
comes, every effort will be made to minimize missing
data; however, in the event that data are missing, we
will document the process that resulted in the missing
data and consider model-based imputation methods to
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account for the missing data. Guidelines for handing
missing data in clinical trials will be followed [12].

Sample size

We expect an enrollment rate of 65% of eligible par-
ticipants and 30% attrition, a conservative estimate
based on research with similar populations [13]. For
the power calculations, we conservatively assumed one
Project DAWN site per county. We also assumed that
non-fatal overdose rates in the non-intervention and
intervention groups are 20% and 10%, respectively, and
the annual fatal overdose rate in the non-intervention
group is 0.65% [14]. Based on our sample size calcu-
lations, we will enroll 1200 participants in each study
arm for a total of 2400 participants. Assuming a 30%
attrition rate, 840 participants in each arm will com-
plete 2 years of follow-up, for a total of 1680 partici-
pants. This will permit detection of an effect size range
of 0.3-0.4 for specific aim #2 and rate differences of
0.1 and 0.14, respectively, for non-fatal and fatal rates
for specific aim #3, given the assumptions identified
above.

Table 2 Participant follow-up procedures
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Participant retention

Participant retention will be managed in a series of ongo-
ing steps (Table 2). First, participants will receive “thank
you” messages via email through an automated RED-
Cap system or letter via US mail, if email is not available.
Next, participants’ locator form contact information will
be verified by the enrolling research assistant (RA) within
2 weeks of enrollment.

After this, participants will receive follow-up com-
munication from the study team if they miss biweekly
surveys or their 6-month survey. Participants receive
automated reminders via REDCap every 3 days for up
to four reminders for each biweekly survey via email or
text, depending on the participant’s preference. Within
2 weeks of missing a second consecutive biweekly sur-
vey, RAs will send an email, call/voicemail, letter, and/
or social media message depending on the participant’s
preferences. Within 3 weeks of missing a second consec-
utive biweekly survey, the RAs will use the participant’s
locator form to contact the participant’s friend or family.
This process will be completed monthly until the indi-
vidual has been successfully contacted or begins surveys.
Participants also will receive automated reminders for the
6-month survey every 5 days with up to five reminders

Task When

How Who

New participant “thank you”
messages

Within 3 business days of enrollment
Within 2 weeks of enrollment

Email (if available) Automated via REDCap

Locator form contact verifica-
tion

Biweekly survey follow-up

6-month survey follow-up

Participant engagement
cards and newsletters

Within 2 weeks of enrollment

By the 5th day of each month
January: New Year card

August: participant newsletter

Every 3 days—up to 4
reminders for each biweekly
survey

Within 2 weeks of missing
second survey in a row
Within 3 weeks of missing
second survey in a row
After completing monthly
follow-up series above (step
1)

Every 5 days—up to 5
reminders

Within 2 weeks of missing
survey

Within 3 weeks of missing
survey

After completing monthly
follow-up series above (step

1)

US mail Enrolling RA
Email/phone Enrolling RA
Email/text Automated via REDCap

Email and/or text, US mail,
social media

Locator form friend/family
contacts, internet search

Repeat step 1 process
monthly until participant
successfully contacted

Email/text

Email and/or text, US mail,
social media

Locator form friend/family
contacts, internet search

Repeat step 1 process
monthly for up to 2 months

Birthday cards
Holiday/seasonal cards

default survey delivery
method

RAs

Automated via REDCap
default survey delivery
method

RAs

Administrative assistant
RAs
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via their default survey delivery method through RED-
Cap. Within 2 weeks of missing their 6-month survey,
RAs will send an email, call/voicemail, letter, and/or
message through social media. Within 3 weeks of miss-
ing the 6-month survey, RAs will use the participant’s
locator form to contact the participant’s friends or fam-
ily. This process will be completed for up to 2 months.
Participants will also receive a participant newsletter and
annual “New Year” and birthday cards.

Study timeline

We expect it will take approximately 24 months to enroll
all study participants. After enrollment, study partici-
pants will complete follow-up activities for 2 years. Par-
ticipants may choose to withdraw from the study at any
time and will not receive further contact from the study
team.

Data management

A Certificate of Confidentiality is in place for this study.
Confidentiality will be promoted by assigning an iden-
tification number to each study participant. We will use
only these identification numbers (and not participants’
names) in the database used for study analyses. Study
materials containing identifiers, including signed consent
forms and gift card receipts, will be scanned and then
paper copies will be shredded. Research records will be
stored in a password protected computer file. Only study
team members with a research need to view the data,
appropriate research certifications, and IRB approval will
have access. Identifiable data will be retained for 6 years
after the research is complete. Upon acceptance of all
study manuscripts, any electronic files with participant
identifiers will be deleted.

Study team

The study team consists of two principal investigators
who collaborate closely to oversee the day-to-day work of
the study team and are responsible for all aspects of this
research, as well as 3 co-investigators, a research coordi-
nator, and 4 research associates. Study co-investigators
assisted the principal investigators with the development
of study protocols and processes in year 1 and contrib-
ute their expertise as needed throughout the study. The
research coordinator oversees the implementation of
participant recruitment, retention, and consent pro-
cesses as well as data collection procedures conducted
by the research associates. A principal investigator meets
with the research coordinator at least weekly and meets
with the research associates at least biweekly. The study
also utilizes a community advisory board that consists
of representatives from non-profit organizations active
in the harm reduction community, representatives from
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government agencies, such as health departments and
mental health services, and individuals with lived experi-
ence of drug use. The advisory committee meets approxi-
mately every 6 months.

Data safety and monitoring

A data safety and monitoring board (DSMB) will be used
for this study. Collectively, the DSMB has expertise in
medicine, harm reduction, behavioral science (including
qualitative research expertise), biostatistics, and public
health. The DSMB will review study protocols to iden-
tify whether appropriate safeguards are in place to pre-
vent adverse events, such as fatal drug overdoses, and
to determine whether the observed frequency and type
of events exceed those expected in the study population.
The DSMB will review the frequency of adverse events
reported among intervention and non-intervention par-
ticipants to identify any unanticipated problems that
may increase the risk of harm among study participants
or others and will make recommendations for additional
safety measures, or in the case of severe unanticipated
negative outcomes, stopping the trial. The DSMB will
meet twice a year to review study progress and may con-
vene additional meetings as necessary. Further details
about the DSMB charter are available upon request.

Dissemination of study findings

Study findings will be shared with study participants
and partnering Project DAWN sites. This study is reg-
istered on www.ClinicalTrials.gov, and summaries of
study findings will be available on the website upon study
completion. Study findings will also be shared through
publication in peer-reviewed journals and presentation at
scientific meetings and conferences. Publication author-
ship will be determined using International Committee
of Medical Journal Editors guidelines.

Discussion

Because opioid overdose is a tremendous problem in
Ohio and nationally, more studies on the primary and
secondary prevention of overdose are needed. Collabo-
rating on this research project with public health officials
at the state and local levels, as well as community-based
harm reduction organizations, will give us insight into
the real-world benefits, challenges, and unanswered
questions associated with implementing FTS education
and distribution programs and guide future studies.

We expect that the findings of this study will be used
to inform decisions by public health leaders and policy
makers on whether to support the continuation and
expansion of fentanyl test strip education and distri-
bution in Ohio. Using improved scientific rigor com-
pared with previous research, the findings of this study
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will provide missing, fundamental information to our
base of knowledge regarding the feasibility, acceptabil-
ity, and associated benefits and harms of this emerging
strategy for preventing opioid overdoses. In addition
to Ohio, we believe that this program could serve as a
model for other states.

Trial status

Protocol version 5, approved on October 11, 2023.
Study recruitment began on September 9, 2022, and is
ongoing. We anticipate study recruitment will be com-
plete by December 31, 2024.

Abbreviations
FTS Fentanyl test strips

DSMB Data safety and monitoring board

GLMM General linear mixed models

IRB Institutional Review Board

OEND Opioid overdose education and naloxone distribution
PI Principal investigator

Project DAWN  Project Deaths Avoided With Naloxone

PWUD People who use drugs

RA Research assistant

REDCap Research Electronic Data Capture

us United States
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