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ABSTRACT
Introduction  Despite the continued burden of opioid 
overdose in communities in the USA, effective treatments 
for opioid use disorder (OUD), such as medication 
for opioid use disorder (MOUD), remain underused. 
Motivational interviewing techniques and linkage to MOUD 
via digital health are innovative practices developed 
to overcome persistent barriers to accessing MOUD 
treatment. These practices are merged in a comprehensive 
digital health platform, RecoveryPad (developed by the 
Center for Progressive Recovery). Our study, ‘Using System 
Dynamics Modeling to Foster Real-time Connections to 
Care’ (NIH Award #: 1R61DA057675-01), is a pilot to 
assess the feasibility and behaviour change potential 
of RecoveryPad for our target audience of people 
experiencing OUD.
Methods and analysis  This study will recruit 40 
participants in Connecticut and New York through 
online platforms, such as social media and digital 
advertising, and direct access via quick-response (QR) 
codes distributed by local community partners. Eligibility 
assessment and enrolment will be conducted virtually. 
Individuals reporting symptoms indicating moderate to 
severe OUD who are at least 18 years of age are eligible 
for the study, excluding those who are currently receiving 
MOUD, pregnant or incarcerated. Enrolled participants 
will interact with an automated chatbot, live recovery 
coaches and, if desired, be referred to a telehealth MOUD 
provider via the RecoveryPad platform. Participants will 
have access to the platform for 30 days and will be asked 
to complete brief surveys to assess MOUD engagement 
and secondary outcomes at 30 and 90 days. Additionally, 
system dynamics (SD) models will be developed at the 
individual level to simulate participant interactions with 
RecoveryPad, and at the community level to improve 
understanding of the systems affecting OUD and MOUD 
access.
Ethics and dissemination  This project received approval 
from the Yale University Human Investigation Committee 
in 2024 (HIC # 2000034414). All participants will complete 
an electronic consent form with detailed study information 
and release of information to obtain data related to 

MOUD appointment attendance. Findings and conclusions 
from this pilot will be disseminated via peer-reviewed 
publication, advisory board meetings and meetings with 
community partners.
Trial registration number  NCT05832879.

INTRODUCTION
Fatal overdose remains a significant prevent-
able cause of death in the USA, despite 
substantial decreases in opioid overdose 
deaths reported in the past 18 months.1 2 
In efforts to encourage further reductions, 
federal and state agencies and communities 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This pilot study will assess the feasibility of the 
digital health intervention RecoveryPad to link par-
ticipants to initial appointments for medications for 
opioid use disorder (MOUD) to inform a larger ran-
domised controlled clinical trial.

	⇒ Participants will be recruited from diverse settings 
in the states of Connecticut and New York, collab-
oratively with the involvement of multiple local and 
institutional partners.

	⇒ Results from this pilot will be compared with a his-
torical control sample of statistically matched indi-
viduals from a non-telehealth MOUD intervention 
based in the Yale New Haven Health System, poten-
tially limiting the generalisability of study findings.

	⇒ Qualitative and quantitative outcome data from this 
pilot will be analysed using system dynamics mod-
elling to better understand participants’ motivations 
to seek MOUD and identify community-level factors 
affecting individuals who use opioids.

	⇒ No evaluation of the effectiveness of RecoveryPad 
in comparison with treatment as usual will occur 
during the pilot phase of this study, as all partic-
ipants will be assigned the intervention with no 
randomisation.
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have taken steps to increase access to medication for 
opioid use disorder (MOUD). For example, many opioid 
treatment programmes that dispense methadone have 
adopted the guidelines from the Substance Abuse and 
Mental Health Service Administration to provide patients 
with expanded access to expedient take-home doses.3 4 
Additionally, numerous emergency departments, clinics 
and syringe services programmes in the Northeast have 
developed programmes to initiate treatment with sublin-
gual or extended-release buprenorphine injectables.5–8 
Despite evidence that exposure to MOUD reduces the 
incidence of opioid overdose death compared with non-
medication-based treatment,9 10 enrolment data from 
Connecticut treatment facilities indicated a less than 5% 
increase in clients accessing any MOUD from 2017 to 
2021.11

Digital health approaches, including telehealth and 
telemedicine,12 have been used to facilitate linkage to 
MOUD and reduce gaps in treatment availability.13–17 
These approaches have been employed in community 
settings to overcome barriers to access, allowing for 
connection to treatment with minimal disruption to 
social and professional responsibilities.18–20 MOUD deliv-
ered via digital health has been shown to be equally effec-
tive in treatment initiation and retention as traditional 
in-person approaches.21–23 Traditional in-person prac-
tices that connect patients to MOUD, such as screening, 
brief intervention, referral to treatment17 24 and motiva-
tional interviewing, are similarly key practices for effec-
tive digital health delivery of MOUD.25 An additional 
benefit of digital health may be reduced stigma, a poten-
tial barrier to treatment when people with OUD seek 
in-person treatment.26 27

Policy changes that suspended requirements for an 
in-person medical evaluation for buprenorphine have 
prompted investigators to explore new approaches to 
linking people who use opioids to MOUD.28–30 Digital 
health interventions may assist in expanding treatment, 
but the benefits may be fewer for specific patient subpop-
ulations, including safety-net populations, incarcerated 
and formerly incarcerated individuals, and those with 
limited technological access or acumen.31 Nevertheless, 
there is a need for further investigation into the feasibility 
and effectiveness of MOUD via digital health for specific 
patient populations.27 Linkage to MOUD through novel 
digital health platforms may offer an innovative approach 
to improving access to care and supporting reduction 
and/or discontinuation of opioid use.

The digital health treatment platform, RecoveryPad 
(developed by the Center for Progressive Recovery), uses 
a novel modality and robust evidence-based approaches 
to promote behaviour change, including MOUD treat-
ment initiation, through interaction with both human 
recovery coaches and an AI-powered chatbot. Participants 
can access RecoveryPad according to their own schedules, 
creating a low-barrier environment for individuals to find 
support for and initiate MOUD. As a novel, on-demand, 
treatment platform, it can be integrated into existing 

programmes and practices in a variety of community 
settings, including those that interface with populations 
that may not engage frequently with health systems or are 
reluctant to seek in-person help.

Rationale and aims
This pilot study will test the feasibility of RecoveryPad to link 
eligible participants to initiate MOUD while collecting 
data to inform ongoing system dynamics (SD) modelling. 
RecoveryPad will be deployed in the states of New York and 
Connecticut to provide a digital route for people with 
opioid use disorder (OUD) to access MOUD treatment 
providers for telehealth initiation of MOUD, or in-person 
treatment if preferred. By conducting this pilot, we will 
obtain preliminary outcome data to evaluate the bene-
fits and limitations of deploying RecoveryPad to motivate 
and link participants to MOUD treatment. Data from this 
pilot phase will inform the design and implementation of 
a larger randomised controlled trial (RCT) phase of the 
study and will also be incorporated into SD models that 
our research team is developing to improve the deploy-
ment of RecoveryPad. To accomplish this, we will complete 
the following aims outlined in figure 1.

Outcome data from participating individuals (n=40) 
will be analysed using SD models developed to assess 
individual-level interactions with RecoveryPad. These 
models will assist in identifying key factors affecting partic-
ipant engagement with RecoveryPad, such as measures of 
participants’ motivation to engage with MOUD over time. 
By incorporating intervention data from RecoveryPad into 
our SD models efficiently, we can optimise delivery of 
the intervention by using findings from the SD model 
to employ an individualised approach that encourages 
engagement with RecoveryPad and better motivates partic-
ipants to initiate MOUD treatment. This process will also 
assist us in effectively scaling the intervention to a larger 
population during the RCT phase of the study.

METHODS AND ANALYSIS
This is a collaborative study in which enrolment will 
occur through contact with research team members at 
Yale University; and protected health information (PHI) 
resulting from study participation will be collected by 
the RecoveryPad operator, the Center for Progressive 
Recovery, and stored within a secure, password-protected, 
cloud-based server. Data will be shared in a deidentified 
form with research team members at Yale and the City 
University of New York for analysis. A multistep virtual 
recruitment and enrolment scheme was developed to 
allow for engagement with RecoveryPad remotely and facil-
itate linkage to MOUD virtually via the digital health plat-
form. To comply with Yale University IRB requirements, 
consent and PHI related to study participation will be 
obtained through encrypted data collection platforms. 
The protocol for this study was approved by Yale IRB on 
7 March 2024.
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Participant recruitment
A sample of Connecticut and New York residents (n=40) 
who have been assessed via an eligibility screener to meet 
study criteria will be recruited through multiple channels, 
including through community partner sites sharing infor-
mation about the study in person, and through online 
sources such as social media and digital advertising. 
Recruitment will use QR codes and hyperlinks customised 
to specific recruitment locations and online sources (eg, 
social media advertisement) which will link a prospective 
participant to an online eligibility screener hosted on a 
secure web portal. All participants must fully complete 
the self-guided screener to assess study criteria including 
current OUD symptoms,32 enrolment in MOUD treat-
ment, city of residence and other status. A prospective 
participant may also request a guided enrolment through 
the web portal, in which case a member of the research 
team will reach out to assist them. Additionally, any incon-
sistent or missing information identified by the research 
team during assessment must be clarified or resolved via 
phone call or email before the prospective participant can 
proceed with enrolment. Ensuring that the participant 
has provided accurate information and meets all study 
criteria is key to our recruitment and enrolment process 
due to the nature of our digital intervention and the need 
to prevent multiple enrolments by a single person or use 
of artificially generated responses. Once the screener is 
complete, participants will be notified of their eligibility 
and, if eligible, asked to share contact information, indi-
cate the desired contact method (eg, phone or email), 
and give consent to be contacted by the research team. 

If a person is deemed ineligible via the screener, they will 
be offered a list of treatment options and services in the 
area, and their data will be deleted from the web portal. 
All enrolment attempts will be reviewed daily.

If eligibility criteria are confirmed, and the partici-
pant has consented to being contacted by the research 
team, participants will begin the enrolment process by 
first completing an electronic consent (eConsent) form 
which provides further information on study activities, 
duration and participation requirements. Participants 
are prompted by the research team to carefully review 
the full requirements before signing the eConsent. Addi-
tionally, a release of information (ROI) form will also be 
obtained from the participant to allow for limited PHI 
related to appointment attendance for MOUD treatment 
to be shared with RecoveryPad staff, and subsequently 
with the research team once deidentified. All docu-
ments and forms will be sent electronically via hyper-
link to a participant’s email and completed in Research 
Electronic Data Capture (REDCap), a secure, web-based 
software platform designed to support data capture for 
research studies.33 34 All signed forms will be reviewed 
and confirmed by the research team, and all records of 
the consenting and release of information process will be 
stored on REDCap. Should a participant need assistance 
with REDCap, research assistants are trained to explain 
the study by phone and assist the participant with signing 
the consent. After eConsent and ROI are obtained, 
the participant will be considered enrolled and will be 
contacted by RecoveryPad staff to proceed with the study. 
The study does not require in-person visits, as all activities 

Figure 1  Overview of the specific aims of the pilot phase and supporting SD modelling activities. Arrows represent the flow 
of data and information between different stages of the project. The protocol described in this report focuses on implementing 
Aim 2 during the pilot phase and discusses its interrelationship with the system dynamics modelling. OD, overdose; SD, system 
dynamics.
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are conducted online. In the exceptional circumstance 
that a participant needs in-person assistance (eg, help 
obtaining a cellphone, setting up an email), a member 
of the research team will arrange to meet in person to 
provide necessary support.

Eligibility criteria
Participants must be 18 years or older; speak, read and 
write in English; indicate DSM-5 criteria for moderate or 
severe OUD32; reside in Connecticut or New York; and 
have an internet-accessible device and an email address 
or be willing to obtain them. Participants are excluded if 
they are currently receiving MOUD treatment (including 
methadone and buprenorphine); pregnant; self-reporting 
risk of suicide; or on parole or incarcerated at the time of 
enrolment. Although during initial recruitment, eligible 
participants were required to have one or more overdose 
events, this criterion was removed, given that many indi-
viduals who are at risk of fatal overdose have not yet expe-
rienced a non-fatal overdose or fail to recognise that they 
have had an overdose event.

Sample selection
As the first phase of a larger proposed study, this pilot 
seeks to enrol a convenience sample of 40 participants 
to assess the feasibility of the RecoveryPad digital health 
platform while establishing baseline measures related to 
engagement and key study outcomes. These measures 
will guide future recruitment strategies and planned 
statistical analyses of a second phase of the study, in which 
470 participants will be recruited as part of an RCT.

Intervention
RecoveryPad is a novel digital health intervention that 
uses an adaptation of brief motivational interviewing and 
other evidence-based practices and provides resources 
for individuals seeking treatment options for OUD. 
Participants engage with RecoveryPad in two stages: an 
automated brief negotiation interview (BNI) adapted 
from previous efforts to use evidence-based practices to 
promote behaviour change,5 35 followed by person-to-
person texting with trained human recovery coaches. An 
AI-powered chatbot, which is unique to RecoveryPad, will 
deliver the BNI as the first stage of the intervention, with 
the goal of increasing patient intention to initiate MOUD 
through reflective listening and evocation of motivational 
statements (ie, ‘change talk’). Chatbot responses will be 
informed by best practices as identified by the Center for 
Progressive Recovery consistent with National Institute 
on Drug Abuse/National Institutes of Health (NIDA/
NIH) guidance.36 During the BNI, the chatbot will guide 
the participant through a series of questions focused on 
the following steps which overlap with the key processes 
of motivational interviewing: (1) establish rapport with 
the patient/raise the subject (Engaging); (2) provide 
feedback (Focusing); (3) enhance motivation (Evoking); 
and (4) negotiate a plan (Planning).35

Once the chatbot-led BNI is completed, the participant 
can proceed to the second stage of RecoveryPad: texting 
person-to-person with a human recovery coach (synchro-
nously or asynchronously) or conducting video chats 
or voice calls if preferred by participants according to 
their schedules. During the second stage of RecoveryPad, 
participants can choose to be connected to a buprenor-
phine prescribing provider or clinic through a referral 
or receive information about alternative MOUD services 
that are accessible to them locally or via telehealth. Data 
specified in the ROI relating to participant engagement 
with MOUD providers referred to by RecoveryPad will be 
obtained from the provider. In addition, participants 
will be asked to complete 30- and 90-day post-enrolment 
surveys to assess MOUD appointment attendance with 
any provider, including those the participant may choose 
to use outside of the RecoveryPad platform (should the 
participant choose to use such a provider) and any occur-
rence of overdose events. Surveys will be conducted via 
phone by the research team and participants will be given 
advance notice of each survey date via email in order to 
arrange for a time that is suitable.

Outcomes
The primary outcome of this pilot is participant atten-
dance at first appointment for MOUD within 30 days of 
referral from RecoveryPad, assessed as a dichotomous vari-
able. We chose first appointment attendance for MOUD as 
a primary outcome because it is a prerequisite to initiating 
MOUD. As RecoveryPad will primarily seek to refer partic-
ipants to MOUD telehealth providers, we will consider 
reported attendance at online ‘virtual appointments’ to 
be a sufficient measure of participant attendance. We also 
anticipate participants may attend traditional in-person 
appointments, which RecoveryPad may also facilitate, and 
in-person and telehealth attendance data will be assessed 
together as our primary outcome. Data will be collected 
via phone surveys with participants conducted by the 
research team to assess primary and secondary outcomes. 
Secondary outcomes include engagement in MOUD 
treatment at 90 days after enrolment and number of 
OD events within 90 days after enrolment. Additionally, 
measures of readiness and intention to engage in MOUD 
treatment and measures of engagement with the Recov-
eryPad chatbot and recovery coaches will be evaluated 
based on data collected through RecoveryPad chatbot and 
texting and communications with RecoveryPad recovery 
coaches.

Three main categories of data will be collected during 
the pilot phase of the study: (1) data related to partic-
ipant appointment attendance for MOUD treatment, 
reported by RecoveryPad providers or collected via phone 
survey; (2) data related to the study’s secondary outcomes 
collected via phone survey; and (3) supplementary data 
related to participant engagement with RecoveryPad (see 
table 1 for more information). All of these data sources 
will be used as inputs for community- and individual-
level SD models. Data collection will occur for the entire 
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duration of the pilot phase in order to facilitate a data-
informed approach to implementing our intervention.

Timeline
We are actively piloting the implementation of Recov-
eryPad by recruiting 40 participants and conducting 30- 
and 90-day follow-up surveys to collect data pertaining to 
our primary and secondary outcomes (refer to figure 2 
for a schedule of enrolment, intervention and assess-
ment activities). Participant recruitment began in April 
2024 in Connecticut and in July 2024 in New York. Once 
recruitment is completed for the pilot phase, we plan to 
develop a data collection plan for the larger RCT phase 
of the project. During both the pilot and trial phases, 
we will collect participant process data (eg, linguistic 
data from RecoveryPad), and outcome data (eg, MOUD 
engagement at 30 days), as well as community-specific 
data from key partners that can be used to continually 
refine the SD model, allowing for ongoing improve-
ment and targeted deployment of RecoveryPad. We antic-
ipate the completion of all study activities by September 
2025.

Analysis plan
Statistical analysis
Participant data collected after completion of RecoveryPad 
intervention will be analysed using statistical methods 
including χ2 tests and analysis of variance procedures to 
examine the comparability of the pilot group receiving 
the digital platform to a historical control group of statis-
tically matched individuals (n=40) from a non-telehealth 
MOUD intervention based in the Yale New Haven Health 
System.37 The χ2 tests will also be used to evaluate statis-
tical significance of the differences in attendance at the 
first MOUD appointment (ie, engagement in primary 
outcome). Outcome data from all enrolled participants 
will be included in analyses, excluding those who are lost 
to follow-up or choose to discontinue participation prior 
to data collection. All analyses will involve two-tailed tests 
of significance and will be performed using CRAN R soft-
ware, V.4.4.238; p-values less than 0.05 will be considered 
statistically significant.

SD modelling
We plan to develop community-level SD models for 
communities where RecoveryPad will be offered to identify 

Table 1  Data to be collected during pilot phase

Data category Data Source/collection method Analysis

Primary outcome 
data

Participant attendance at 
first appointment with MOUD 
treatment provider within 30 
days of study enrolment

30-day survey and/or
data reported from 
RecoveryPad

Dichotomous variable (appointment 
attendance: yes/no)

Prescription for buprenorphine 
written by RecoveryPad-
affiliated prescriber

Data from RecoveryPad-
affiliated buprenorphine 
prescriber

Comparison with historical control group

Secondary 
outcome data

Number of subsequent 
drug overdose events post-
enrolment

30-day survey, 90-day survey Comparison with historical control group

Participant appointment 
attendance with MOUD 
treatment provider(s) up to 90 
days after study enrolment

90-day survey Comparison with historical control group

Linguistic data from both the 
RecoveryPad chatbot and 
texting platform
(eg, quantity, frequency, 
latency, periodicity and quality 
of participant messages)

RecoveryPad chatbot 
response data, text and 
communication data from 
RecoveryPad recovery 
coaches

System dynamics modelling at the individual 
level to assess measures of motivation and 
readiness to engage in MOUD
Qualitative analysis to identify text 
utterances associated with change talk 
identified using DARN-C categories36

Supplementary 
data

Time stamps from use of
RecoveryPad chatbot texting 
platform

RecoveryPad chatbot 
response data, text and 
communication data from 
RecoveryPad recovery 
coaches

System dynamics modelling at the individual 
level to assess the latency between initiation 
of RecoveryPad texting and subsequent 
engagement with platform

Location of participant during 
initial enrolment in study

One-time IP address 
verification via online 
enrolment portal

System dynamics modelling at the 
community level to assess participation in 
different localities in Connecticut and New 
York

MOUD, medication for opioid use disorder.
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community needs for MOUD access and linkage, and the 
factors that help or hinder efforts to address those needs. 
SD models will leverage data from the RecoveryPad inter-
vention, our community partners and state-level collabo-
rators to estimate current patterns and future trends for 
opioid-related overdose and fatality, and identify under-
lying drivers of opioid use, OUD and MOUD initiation 
and retention in different communities. SD modelling 
makes use of algebraic and differential equations to simu-
late the behaviour of a given system while accounting 
for the causal pathways and relationships which develop 
over time.39 40 SD modelling approaches have been useful 
towards addressing complex health problems which 
require coordinated solutions by facilitating collabora-
tion between researchers, community members and other 
partners to interrogate the dynamics and causes of such 
problems and build consensus around how to address 
them.40–42 SD modelling results are of particular impor-
tance to policymakers and decision-makers who may 
benefit from understanding the causal factors and inter-
actions of the complex systems associated with opioid use, 
in order to identify policy options and effective solutions 
to mitigate opioid-related harms.43–46

The SD models developed for this project will be cali-
brated to historical data and used to simulate trends and 

estimates for outcomes in specific communities or popu-
lations. Ventana Systems software Vensim DSS V.10.1.4 will 
be used to build and calibrate models.47 These models will 
then be used to simulate and evaluate trends relevant to 
the implementation of RecoveryPad, such as OUD preva-
lence in a given community. Understanding these factors 
will assist the research team in identifying areas in New 
York and Connecticut where deployment of RecoveryPad 
may be most effective. Additionally, our community-level 
models can help us generate key data trends to share with 
partners to help them understand the potential impacts 
of RecoveryPad and encourage continued support for our 
study as we expand recruitment.

Moreover, measures of participant engagement in Recov-
eryPad and primary and secondary outcome data from the 
study will be used to inform individual-level SD models 
which will evaluate the interactions between participants 
and RecoveryPad. By using an SD modelling approach, we 
can identify insights and data that would otherwise not 
be available to our research team to refine the Recov-
eryPad intervention during the RCT phase of this study 
and assist us in scaling the intervention to a larger popu-
lation. Unique qualitative data from participant engage-
ment with the RecoveryPad chatbot and recovery coaches 
(ie, text data) will be key towards identifying important 

Figure 2  Schedule of enrolment, intervention and assessment activities to be completed with study participants by the 
research team and RecoveryPad personnel. MOUD, medication for opioid use disorder; REDCap, Research Electronic Data 
Capture.
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factors related to implementation of our intervention 
such as barriers and facilitators towards motivating partic-
ipants to initiate MOUD via telehealth.

Patient and public partnership
This project will be conducted in partnership with 
community, harm reduction, emergency services and 
substance use treatment organisations in New York and 
Connecticut who interact and serve those living with 
OUD. Senior decision makers from partnering enti-
ties will participate in advisory board meetings which 
will occur every 6 months to evaluate progress, discuss 
current barriers to implementation and plan for strategic 
methods to promote long-term sustainability. Additional 
sessions will be held to inform the SD modelling compo-
nents of this project, with participation from partner 
organisations involved in our advisory board, and a wider 
group of community members, including those with lived 
experience related to OUD or receiving MOUD treat-
ment. These group modelling sessions will allow local 
perspectives and expertise to be shared to help refine and 
validate the models using an iterative process. We plan 
to integrate the community perspectives and findings 
shared during these sessions to help us develop accurate 
SD models that are more responsive to community needs.

Ethics and dissemination
Our study has been reviewed and approved by the Yale 
Human Research Protections Programme IRB covering 
all aspects of enrolment, participation and participant 
data protection. Ethical approval by the Yale University 
Human Investigation Committee was obtained in 2023, 
with final security review completed by March 2024 
(Protocol #2000034414).

Careful consideration was given to determine the best 
approach to ensuring the security and safety of PHI 
collected during the study. Participant enrolment data 
will be collected and stored securely on Yale REDCap for 
the duration of the study, including the RCT phase, with 
restricted access and security features enabled including 
two-factor authentication. Minimal participant contact 
information and limited PHI, as identified in the ROI 
form signed by participants, will be stored securely on the 
RecoveryPad platform to facilitate interaction with Recov-
eryPad recovery coaches for the duration of the study. In 
alignment with FDA regulations which consider digital 
therapeutics, including digital health software platforms 
such as RecoveryPad, to be medical devices, a risk mitiga-
tion plan was adopted for the study to protect prospective 
participants’ data.48 49 Yale IT Security Office approved 
RecoveryPad as secure in all ways required for such digital 
therapeutics. Data resulting from participants’ interac-
tions with the RecoveryPad chatbot will be sequestered 
from access to non-study personnel and stored securely 
on an encrypted, firewall-enabled Amazon Web Services 
server with no third-party access. The content and 
language of the enrolment form was also reviewed by the 

Yale Human Research Protections Programme IRB (HIC 
# 2000034414).

A Data and Safety Monitoring Plan has been developed 
and will be in place for the duration of the pilot. The 
multiple principal investigators (MPIs), co-investigators 
and project managers will review data collection weekly 
to minimise the risk of adverse events to the participants. 
While the RecoveryPad platform will connect participants 
to a partner provider of telehealth buprenorphine or to 
standard (‘brick and mortar’) MOUD providers, no study 
personnel will be prescribing or managing any medica-
tion treatment.

A Data Safety Monitoring Board (DSMB) will also be 
convened throughout the duration of the study, consisting 
of five experts in technology-enabled brief intervention, 
OUD, SD modelling and study design. The DSMB will 
meet every 6–12 months to review interim data analyses 
and any adverse events as needed. In addition, the DSMB 
will review the study protocol annually and will review/
approve any amendments before they are made. Primary 
investigators will be responsible for alerting relevant 
parties to any protocol amendments or modifications. As 
this study was determined to be of minimal risk, we do not 
anticipate the occurrence of serious adverse effects, and 
the research team will do everything possible to minimise 
potential risks. Should an adverse event or unanticipated 
problem occur, it will be reported within 48 hours to the 
Yale Human Research Protections Programme and to 
the funding agency (NIDA) according to current regu-
lations.50 In the event that a member of the study team is 
concerned that a participant poses a risk to themself, in 
which case 911 will be called and the last known location of 
the participant may be provided. Participants may discon-
tinue the RecoveryPad intervention and withdraw from the 
study at any time through written or verbal communica-
tion to the research team or Yale University IRB. With-
drawal from the study will have no impact on clinical care 
or treatment they were referred to or connected with as 
part of the study.

Participants will be compensated with a $25 electronic 
gift card after completing the first interaction with the 
RecoveryPad chatbot, an additional $25 electronic gift card 
on completion of the 30-day follow-up assessment survey, 
and a final $50 electronic gift card on completion of 
the 90-day follow-up assessment survey. Participants who 
discontinue the study prior to the assessment period will 
not be surveyed.

Dissemination of data and outcomes from this pilot 
study will occur through peer-reviewed journal publica-
tion and other activities including conference and poster 
presentations. Additionally, aggregate data and process 
outcomes from the study will be shared with community-
based recruitment partners during advisory board meet-
ings. All study data shared related to participation will 
be deidentified and aggregated at the regional level to 
minimise potential participant reidentification. MPIs 
and study investigators alone will have access to the full 
pilot dataset. Identifiable participant information will 
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not be shared with third parties outside of the study 
team unless required by US or State law as outlined in 
the informed consent form. All information related to 
study participation will also be kept private except Food 
and Drug Administration inspection, or during an audit 
or programme evaluation by Yale Human Investigation 
Committee. On completion of the study, all participant 
datasets will be de-identified and stored in a password-
protected database, to which only the MPIs and investiga-
tors will have access.

Finally, we will adhere to standard Good Clinical Prac-
tice (GCP) and the applicable regulatory requirement(s) 
around quality assurance measures for subject recruit-
ment, enrolment, enrolment targets and for the validity 
and integrity of the data. Planned and systematic actions 
will be established to ensure that the study is performed, 
and the data are generated, documented, recorded and 
reported in compliance with GCP and the applicable 
regulatory requirement(s), as identified by NIDA/NIH 
clinical research standards.51 52 Additionally, as per Yale 
University’s IRB requirements, all study personnel will be 
required to complete GCP training, and all study proce-
dures will be carried out in compliance with the princi-
ples and codes set forth in these guidelines.
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