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1. SPECIFIC AIMS

Excessive alcohol use is the third-leading preventable cause of death in the U.S." Younger adults aged
18-29 show the highest rates of hazardous alcohol use.?®> Community colleges serve over 12 million students,®
comprising 45% of all U.S. college students.®® Community college students (CCS) show rates of heavy alcohol
use similar to students at traditional four-year residential (FYR) colleges,®>®'? but CCS are at higher risk for
negative consequences of heavy drinking, including physical and sexual assault, fatal injuries, and driving
under the influence.® Despite the large number of CCS and their level of risk, alcohol interventions for young
adults have focused almost exclusively on students at FYR colleges. CCS differ from those at FYR colleges in
several ways; CCS are more likely to have multiple roles and responsibilities (e.g., employment), drive more
(to/from campus), live with family, and socialize off campus, and thus require intervention approaches tailored
to their life circumstances. Community colleges are less likely to offer health services than FYR institutions™®'#
and typically lack resources needed to implement alcohol interventions that are recommended for traditional
college students, such as in-person motivational counseling.'® Approaches are needed that can reach CCS
and provide harm-reducing interventions that fit with the needs and resources of community colleges.

Live Inspired..c in collaboration with our colleagues at The Miriam Hospital/Brown University and local
community colleges, conducted an initial evaluation of a text message (TxM)-delivered alcohol intervention, 618
developed for, and in collaboration with, CCS. We obtained strong initial results from our pilot trial (section 4.2)
following the 6-week intervention.

In Phase | of this FastTrack STTR we will develop and iteratively test an application (app) that will
incorporate the TxM messages as an app-resident personal coach (“CARES coach”), with additional features
and functionality requested by students in our pilot trial. After obtaining user feedback (2 rounds) we will
complete programming in both iOS and Android languages (4.2.e for benchmarks). To ensure that the
College Alcohol Risk Education System (CARES) is well positioned to get into the community college
marketplace, it is critical to demonstrate efficacy.

In Phase Il, we will conduct an efficacy trial of CARES compared to an alcohol education program that
would be feasible for most community colleges to adopt, thus providing a real-world comparison with data
suitable to support our efforts in future commercialization. We also seek to identify the types of individuals for
whom CARES is more or less effective (Aim 2.2), and identify areas where it might be improved (Aims 2.3).

Phase | Aims for the 12 month period are:

Aim 1.1. Develop wireframes, design and adapt the program to an Android platform app with added
features (section 4.4.c). The app’s personal coach (“CARES coach”) will deliver messages designed to
encourage responsible alcohol use, provide motivational messages tailored to the participant, and push
notifications at times when risky alcohol consumption is most likely to occur. Other app features will include
drink logging and tracking, providing transportation locators, calculating cost-savings from reduced use,
encourage peer support, and monitor progress based on a participant’s goals (3 months).

Aim 1.2. Conduct two one-month iterative tests of the CARES app, each with 20 users. Qualitative
interviews will be conducted with all users after 30 days of use. Co-investigators will meet in person after each
test for a ‘hackathon’ where pilot test data and qualitative feedback from interviews with users will be reviewed
to guide any needed app changes (6 months).

Aim 1.3. After any needed final programming adjustment and debugging of the CARES app and
programming, a parallel app will be built for the iOS platform. Project staff will pilot test the iOS app to ensure
proper functioning on that platform. (3 months).

Phase Il Aims for the 24 month period are:

Aim 2.1. Conduct a rigorous randomized trial of the CARES program compared to a brief alcohol
education intervention (AE) with follow up assessments at 3 and 6 months. H1) CARES will result in
significantly greater reductions in heavy episodic drinking and alcohol-related problems at end of treatment and
follow-up compared to AE (analyses in section 4.4.h.).

Aim 2.2. Identify sub-populations for whom CARES is more or less effective. We will examine differences
in relevant biological, social/demographic, and alcohol use variables as potential moderators of intervention
efficacy. These include age (e.g., over/under age 21), gender, race/ethnicity, marital status, parental status,
employment and level of heavy drinking at program enrollment (section 4.4.h.).

Aim 2.3. Investigate participant reactions to the CARES system, including text ratings, response latency,
sharing of texts, and text content (by theme). These data will be used to predict alcohol use outcomes within
the CARES group during intervention (using week-level observations) and at follow-up, to determine promising
directions for future research (section 4.4.e).

Future Commercialization: With over 1,400 community college systems across the U.S. this seems an
opportune moment to be targeting this market for health promotion products such as the CARES app. With an
increasing number of states offering free community college to state residents, the demand for services is likely
to increase rapidly in coming years.




2. SIGNIFICANCE

2.1 Alcohol Use among Community College Students: Community college students (CCS), nearly half of all
college students nationwide,%® and the population of CCS is likely to increase dramatically in the next few
years, as an increasing number of state governments are passing legislation to make community college free
to state residents.’®?° CCS are at greater risk for binge drinking,?" and have higher rates of driving under the
influence than students at traditional 4-year/residential (FYR) colleges.® CCS differ from FYR students in many
ways. They are more: (1) racially diverse, (2) likely to be part-time students, (3) likely to come from lower
income families, (4) likely to be concurrently employed, and (5) likely to have children at home.?>?* Therefore,
approaches to addressing problematic alcohol use among CCS must be sufficiently flexible to be relevant for
an array of individual characteristics and life circumstances. Importantly, heavy drinking is related to lower
academic performance?*?° and college dropout,?® making hazardous drinking essential for community colleges
to address. But community colleges typically have far fewer resources for risk prevention interventions and
while all have alcohol policies in place, many have no alcohol risk prevention programs offered to
students.'1%27-2% Also, since CCS are commuters they spend less time on campus, they have less exposure to
any on-campus risk reduction approaches compared to traditional college students. Approaches that can
deliver effective alcohol harm reduction messages to CCS using a modality that is flexible, accessible,
and tailored to their specific needs are urgently needed.

2.2 Computer-Delivered Interventions: Computer Delivered interventions (CDIs) for behavior change can be
administered at home or at school, and are promising given their wider reach and lower administrative burden
than face-to-face interventions.*° CDlIs are increasingly used to address problem drinking.3'-3® The two CDIs
most widely used and that have the most extensive evaluation with college populations are AlcoholEdu®* and
e-Checkup To Go (e-CHUG).?® AlcoholEdu contains online text, streaming videos, and interactive web pages
delivered over 3 hours. Some RCTs have shown AlcoholEdu to reduce alcohol use and alcohol-related
problems compared to no intervention at short-term follow-ups,®-3® while other trials have shown no
differences relative to controls.*° e-CHUG is a 1-session online alcohol intervention that provides normative
feedback about one’s risks related to the amount of alcohol consumed, estimates of blood alcohol
concentration, and alcohol-related consequences, and takes 20-30 minutes to complete. Of the seven studies
comparing e-CHUG to an assessment only control (AQ),%64'-4¢ five showed greater reductions in alcohol use in
the e-CHUG condition vs. AO.3¢41-44 e-CHUG has been recommended as an alcohol prevention strategy by the
NIAAA Alcohol Intervention Matrix.*” However, neither e-CHUG nor AlcoholEdu are designed with the limited
resources of community colleges in mind. For example, AlcoholEdu refers users with identified alcohol
problems to on-campus health services, which are frequently not available on community college campuses.
Moreover, neither program has been tested for effectiveness among CCS. Current commercially available
programs have not been developed for the community college population. They are not being used with or
tested in this population, and are typically too expensive or are inappropriate for community colleges (see
Commercialization Plan for comparisons).

A likely alternative for community colleges seeking to institute alcohol programs is Check-Your-Drinking
(www.CheckYourDrinking.net). Check-Your-Drinking (CYD) provides normative feedback on the user’s
drinking habits relative to peers. Alcohol interventions such as CYD that provide normative feedback are rated
by the NIAAA Alcohol Intervention Matrix as effective and low cost, and with few administrative or structural
barriers to implementation, thus making it suitable for community colleges.*® Although there are many apps on
the market related to alcohol, most target party and drink planning and are not focused on reducing drinking or
associated risks. The few that do target drinking reduction and/or risk reduction, tend to be non-evidence
based, of poor quality,*® and none have been tested among college populations.*®
2.3 Why an App? The number of alcohol-related apps is proliferating, none of them to date are based on a
solid psychological framework and supported by empirical evidence.®" A content analysis of behavior change
techniques in alcohol apps found that most could be perceived as encouraging alcohol use.®® A common
feature of commercially available apps — a calculator for estimating blood alcohol content (eBAC), may even be
ill-advised, as recent studies have shown that apps with eBAC calculators tend to be inaccurate, ineffective,
and often actually increased college student drinking.®>>® A review of 58 existing apps that provide BAC
estimates aimed at reducing drunk driving showed lower engagement compared to apps aimed at managing
alcohol consumption,® but none of these apps had been evaluated to determine their efficacy.3*%° Mobile apps
that provide personalized risk estimations and feedback have received positive reviews from potential users.*®
Apps that help record drinking episodes and provide periodic feedback are more likely to be used than other
methods (e.g., IVR, Internet) and have been shown to improve user engagement and reduce heavy drinking.%’
A recent review of user preferences showed that personalized feedback and alcohol consumption monitoring
were the most highly rated features in a review of alcohol reduction apps.%® Approximately 94% of Americans
aged 18-29 currently own smartphones,® thus making smartphone apps a convenient way to read a very
broad segment of the college-age population.




2.4 Why Use Text Messaging Within an App?: Mobile phones can integrate interventions into students’
everyday lives. Over 95% of U.S. adults (100% of those ages 18-29) use mobile phones.*® Text messaging
(TxM) is nearly ubiquitous among young adults, crossing all income levels and ethnic groups.®® Among CCS,
TxM is an appealing, widely used medium. A recent survey among CCS showed that TxM was used more
frequently than voice calls and the internet.®" Most students in our pilot study (87%) had phone plans that
allow unlimited texting.®':6? Internet-based text services and apps also make texting a very low-cost modality for
intervention approaches. Also of importance, TxM have an extremely high read rate, with 95% being read
within 3 minutes of being sent.®® Given the near-market saturation of TxM as a preferred method of
communication among young adults, wide availability of an effective alcohol risk-reduction intervention could
exert a powerful, sustained impact on public health.

Effective text and app-delivered interventions have been developed in diverse areas such as diabetes
and nicotine dependence.?*% This intervention delivery approach is feasible to use with adolescents®5” and
college students.®®5° Qualitative data show that users enjoy the familiarity of the medium, experience
automated messages as personal, and prefer mobile intervention platforms because they can be integrated
into their everyday routines."”° Relevant for this proposal, messages received several times a week act as
“small pushes” reinforcing thought processes about making behavioral change.”® The CARES program is
designed to send messages at targeted times (i.e., weekends & evenings) that may assist with preparatory
cognitions and behaviors associated with managing risk in alcohol use situations. A recent systematic search
(April, 2017) found 3 RCTs evaluating TxM interventions for alcohol use among young adults, all showing
significant improvement in alcohol reduction.”'7? Our pilot'®'® also showed positive results on drinking
behaviors (section 4.2.).

2.5 Mechanisms: The development of our initial text message delivered intervention (section 4.2.) was guided
by Social Cognitive Theory (SCT) and the Stages of Change (SOC). Interventions using SCT and SOC have
shown predictive relationships for alcohol reduction.”®” The SOC approach established the importance of
motivational readiness, which is the degree to which individuals are concerned about and motivated to
modify their behavior. Interventions that provide information about alcohol-related risks, including those
designed to inform participants of the discrepancy between their perception of their risk level and their actual
level may facilitate motivation to change.” The CARES program targets motivational readiness by providing
caring supportive micro-intervention, employing feedback from the individual regarding their level of motivation
to change and using that to assist with goal-setting.*”7®7” One of the most robust predictors of behavior
change in SCT is self-efficacy.’”® Bandura® postulated that enhanced self-efficacy influences behavior change
by increasing attempts to perform particular tasks, persistence despite encountering difficulties, and degree of
success. For example, lower drink refusal self-efficacy predicts higher alcohol consumption in college student
samples.?? CARES text messages target self-efficacy for reducing drinking and for using harm-reduction
strategies, and may lead to increased persistence in efforts to reduce drinking despite encountering
temptations. In our pilot work all three of these constructs showed evidence of change (section 4.2.).
Protective Behavioral Strategies (PBS) are skills and behaviors employed during drinking situations that are
expected to attenuate heavy drinking and related consequences (e.g., alternating alcoholic & non-alcoholic
drinks) and are associated with lower rates of alcohol use and related consequences.?'-% PBS are central to
the most common FYR college alcohol interventions,®'¥” and have been shown to mediate alcohol intervention
outcomes.?8 Examples of CARES messages and how they draw from theory are noted in Table 2.

2.6 Moderators of Intervention Efficacy: Identifying for whom the program is most effective, and perhaps
more importantly, for whom the program needs to be improved, is important for finalizing development and/or
designing new versions for future marketing. We will investigate possible moderators including age,*® gender,
7690 and level of heavy drinking®! because these have been related to outcomes in other studies of young adult
drinkers. We will also examine possible moderators specifically relevant for our population, including marital,
parental, and employment status.

2.7 Mobile Health (mHealth) Specific Processes: The interaction between individuals and the technology
may be especially relevant to understanding how, and for whom the program is effective.®>*” mHealth
modalities allow the observation of engagement and response at the level of the micro-intervention (i.e., each
message). Objective data on latency to response and subjective data on participant’s appraisal of messages
(for example) may inform our product evaluation. Furthermore, program content, like text messages may be
shared with others (via screenshots, message forwarding, etc.); and such sharing is a likely indicator of
engagement. We will use responses to individual text messages, weekly texted surveys, and outcome surveys
to examine the association between engagement with CARES and alcohol outcomes. We believe this
approach to investigating the interaction of the participant with an mHealth intervention is novel and should
give us insight into user acceptance of the CARES program.

2.8 Summary of Significance and Overall Impact: The proposed study will greatly enhance programs
available to community college students, who comprise nearly half of all U.S. college students. In Phase Il we
will greatly expand the availability of CARES by programming an iOS version in addition to the Android version
developed in Phase |. Efficacy data will provide crucial assistance to commercialization efforts. In addition,




data on moderators and mediating variables will identify areas of weakness in the program and help guide
additional efforts to improve the product.

Evidence Base: The extant scientific literature shows that individual-level strategies that include personalized
normative feedback (PNF; i.e., personalized feedback about the individual's quantity and frequency of alcohol
use, risks, and alcohol-related problems; comparing their own alcohol use to actual use by their peers), skills-
training (e.g., approaches to limit alcohol use such as alternating alcohol with water, self-monitoring drinking
behaviors), and goal-setting are the most effective strategies to reduce drinking and its harmful
consequences.*””’%”7 The text messages delivered in our pilot study and features of the planned CARES app
incorporate these evidence based strategies (section 4.2.b-c). Ultimately, we hope to produce a product
that draws its evidence base from three sources: 1) the scientific literature (e.g., text messages
focusing on protective behavioral strategies, personalized feedback and building self-efficacy, see
section 2.5); 2) Data from our pilot and both Phase | and Phase Il trials showing that our planned app
features are desired by the target audience (section 4.2.b); and 3) successful results of our planned
phase Il RCT showing that the CARES app is effective for reducing heavy episodic drinking and
alcohol-related problems.

CARES is custom designed for the community college student population, in that it is delivered entirely
through mobile phones, making it accessible to CCS who are more likely to have multiple competing
responsibilities compared to traditional college students. CARES also has the potential for high impact by using
delivery methods (TxM and smartphone app) that are very familiar to the target population and eliminate
barriers to access. Moreover, we have targeted product price to be low-cost (see Commercialization Plan) as it
requires no in-person counselors, and requires only online access to set up, making it easy to disseminate and
thus, more likely to be adopted by community colleges. The CARES product will have high public health
significance, because reducing heavy drinking lowers morbidity, and it targets a large, diverse, under-served
group that has significant health benefit to gain by reducing their drinking.

3. INNOVATION
The proposed research represents a unique evaluation of a promising and unique alcohol intervention. There
are several innovations in this study:

1. This will be the first investigation to evaluate the efficacy of a smartphone app targeting hazardous drinking
among community college students, a neglected and under-served population for alcohol prevention
programs.

2. This is the first study that we know of targeting alcohol that will compare a stand-alone mobile phone-
delivered program to an active comparison condition.

3. This study will examine the user’s interaction with the app as a potentially important characteristic that may
influence efficacy.

4. The CARES content is uniquely suited to the target population in that it addresses issues pertinent to CCS
and was developed in collaboration with the target population (section 4.2) and messages are delivered on
a default schedule recommended by CCS, but which can be tailored to the individual.¢-18

5. The CARES content is delivered in circumstances that are ecologically valid because it is accessible at any
time or location and concentrates on high-risk days.

6. Data obtained from the participants’ responses to questions that CARES sends by TxM will allow for
extensive process exploration of response patterns and how they relate to intervention outcomes.

4. APPROACH

4.1 Preliminary Studies/Previous Work: Our research & development team has a history of collaboration in
the development, revision, and evaluation of web-based and mobile phone technologies to promote behavior
change, and collaborated on the initial development work (R21AA021014).'%-'8 Christopher Deutsch (PI), and
Robert Foster (Co-l) co-founded Live Inspired..c and developed its initial website and text message service.
Both Mr. Deutsch and Mr. Foster worked with William Flanagan (Co-I/Chief Technical Director) to develop the
programming architecture for our piloted TxM program. Mr. Flanagan also has extensive experience in app
development. Dr. Bock is a health psychologist with over 20 years’ experience developing and testing
preventive health interventions (exercise, smoking cessation, alcohol reduction) delivered through print, in-
person, Internet and mobile platforms, and was the PI of the initial pilot project (R21AA021014) that developed
the message contents for CARES.'®'8 Dr. Traficante (Consultant) is an Associate Professor at the
Community College of Rl who worked with us on our pilot and will assist with organizing the advisory panel. Dr.
Scott-Sheldon has worked with Dr. Bock on studies assessing TxM-delivered interventions to reduce alcohol
consumption, behavioral interventions to reduce alcohol use among college students, and on meta-analyses
on alcohol interventions and text message interventions. She brings expertise in alcohol intervention
development, refinement, and assessment as well as sophisticated data analyses including moderators of
alcohol use in young adults.32647677.91 Dr_ Rosen is a medical anthropologist trained in behavioral medicine




with extensive experience in the collection and analysis of qualitative data for mHealth'6.64.98-192 gnd other
behavioral intervention designs;'31% she has experience on 5 NIH funded mHealth projects—two of them with
Dr. Bock—which use qualitative data for app and text message delivery of health information. Our expertise in
the development and evaluation of mHealth technologies, behavioral health and alcohol interventions'-1862
makes us uniquely qualified to carry out this research (also see Biosketches).

4.1.b Needs Assessment for Alcohol Risk Reduction in Community College Students: Drs. Bock &
Traficante conducted a needs assessment to examine alcohol use, negative consequences of drinking, and
technology use among CCS (N = 141; 58% female; 78% white, 13% Hispanic; Age M = 20.9).5' Past 2-week
heavy drinking was reported by 44% of participants, over 70% had experienced negative consequences of
drinking in the past year, and 29% reported driving under the influence. TxM was far more commonly used
than either voice calls or accessing the Internet via mobile phone (ps < .001). This study provides evidence of
a need for alcohol interventions in our target population.

4.2. Developing a Text Messaging Program for Reducing Alcohol Risk for CCS:

4.2.a. Overview of Pilot: Our goal was to assist CCS to identify high-risk situations and barriers to alcohol
reduction and to help them identify personal motivators and strategies that will move them toward reducing the
harm associated with alcohol use. Work was conducted in four phases: (1) initial focus groups with the target
population to refine the intervention design; (2) a series of meetings with an advisory board consisting of
individuals from the target population who both drafted and rated message contents for the program; and (3)
design of the program for text-message delivery, and (4) a pilot randomized controlled trial. Note that the pilot
program was TxM-only (no app) and was then called “TMAP” for “Text Message Alcohol Intervention.”

4.2.b. Formative Research: Inclusion criteria for these focus group participants were: (1) age 18-29 years, (2)
current CCS, (3) at least 1 episode of heavy drinking (HD= 4+ drinks for females, 5+ for males on a single
occasion) in the past 2 weeks, and (4) use TxM. Of 40 individuals screened, 26 were eligible and enrolled. We
conducted 5 focus groups.®? Participants provided feedback on the desired length of the program (most
preferred 12 weeks) and proposed features. Features requested by participants included (1) ability to easily
record drinks consumed [self-monitoring], (2) cost calculators, and (3) easy links to safe transportation. They
also gave feedback on themes related to drinking that were important to them including: drinking wisely,
accessing transportation and ensuring sexual safety. Participants reported that messages should apply to
specific drinking contexts, including “pre-game” and “post-game” messages. Importantly, participants strongly
endorsed the idea that the texts should deliver a message of caring (e.g., “Drink responsibly, someone at
home loves you”). Many specifically stated that messages containing instructions to avoid or stop drinking
altogether were not acceptable. This idea (i.e., “Don’t tell me not to drink, tell me you care how | drink”) was
strongly endorsed by all participants. In sum, feedback from focus groups indicated that the program should
use a harm-reduction rather than abstinence-based approach, and that messages should consist of
educational texts to inform and motivate safe drinking.

4.2.c. Developing Message Content: It became evident during focus groups that CCS did not like texts
written by programmers and researchers: They stated that texts needed to be written by and for their peers.
We convened an advisory panel of heavy drinking CCS to help construct the program messages. Panelists
actively composed intervention texts using their mobile phones during panel meetings and during the week
between meetings and sent these texts to the study phone line for data collection. Each week the investigative
team asked participants to prepare texts on a subject that had emerged from the focus groups (e.g., caring,
planning, pre-gaming, safety). Study investigators created a library of text messages promoting the use
of protective behavioral strategies, encouraging goal-setting and providing personalized normative
feedback, strategies which have been shown to reduce alcohol consumption in research trials.2'-86:8
Other texts that were generated by the advisory panel were independently reviewed by study investigators for
inclusion in the final version of the program. This approach was informed by sociolinguist John McWhorter,
who describes texting as “fingered speech” with its own structure and specific rules.’®” Importantly, this new
linguistic form is not as easily or as effectively “spoken” by older adults - like most people learning a new
language, when researchers write texts they sound like “non-native speakers.” This developmental work
reflects our ability to respond to the needs of the target population with innovative and engaging methods.""®

4.2.d. Pilot Trial: We used flyers, Internet ads and classroom presentations to recruit participants who
met the same inclusion criteria used in the formative research above. Enroliment was conducted through the
study website which provided a description of the research, informed consent with electronic signature, the
baseline assessment, and randomization to either the TxM intervention or an attention control (CTL).
Randomization was stratified on gender and heavy drinking (lower risk <3, high risk >3 HD episodes in the past
2 weeks). The TMAP intervention consisted of 6 weeks of two text messages sent in the evenings Thursday
through Sunday. TMAP participants could also text Keywords to the program and receive automated reply
texts that provided the number for local cab companies (keyword: Cab), online drink cost calculators (keyword:
Cost), and additional tips on reducing drinking in specific situations (keywords: Party, Club). Those in the CTL
group received general motivational, non-alcohol-related texts on the same schedule as the TMAP arm.
Assessments conducted at baseline, end of intervention (week 6) and 12-week follow-up included a Timeline




Follow-back for alcohol use, %1% and measures of alcohol problems, protective behavioral strategies to limit
drinking,""® and self-efficacy in being able to limit/control drinking.""!

The first generation TMAP program used a hybrid web/SMS application implemented with the Live
Inspired System Architecture using Java Enterprise Edition 5 (JEE) and Debian GNU/Linux. JEE is an industry-
standard framework for development of server applications; among other services, JEE provides web request
processing (with the Servlet API and Java Server Pages), data management (with the Java Persistence API),
and distributed queuing (with the Java Message Service). Debian is an operating-system distributor, which
packages, tests, distributes, and patches a wide-range of robust system and network tools.

Results: Feasibility: Our targeted enroliment of 40 participants was easily met and exceeded, with 62
individuals enrolled in 1 month. Of participants, 39% were men, 44% were under 21 years of age, and 36%
were high-risk heavy drinkers. All text messages were sent as programmed. Acceptability: Each text message
was followed by a reminder text asking participants to reply with a rating from 1-10 indicating how much they
liked the message (we use “Liking” because it is a familiar concept to young adults who tend to have
experience with Facebook and similar social media websites). This procedure acted as an intervention fidelity
check to ensure the message had been received, and provided evaluative feedback about message content.
Most (96%) respondents rated all texts received. Average ratings of TMAP and CTL messages were high (M =
7.1, SD = 1.5) and did not differ significantly, indicating good liking of program content for both arms. Of
participants, 97% (n = 60) completed the 6-week (end-of-intervention) assessment, and 92% (n = 57)
completed the final (week 12) follow-up assessment, with no differential attrition between conditions.

Changes in Alcohol Consumption and Consequences: Compared to controls, participants in the
TMAP condition reported significantly fewer heavy drinking episodes at post-intervention (Mrwap = 2.39, SD =
2.35vs. MctrL = 4.07, SD = 4.29; Cohen’s d = 0.48) and 12-week follow-up (Mrmar = 2.06, SD = 2.10 vs. McrrL
= 4.66, SD = 5.30; Cohen’s d = 0.64). Participants also consumed less alcohol (drinks/week) at 12-weeks in
the TMAP (M =9.77, SD = 7.91) vs. control group (M = 10.83, SD = 8.42; Cohen’s d = 0.13), and had fewer
alcohol-related problems than controls at post-intervention (Mrwap = 3.29, SD = 3.98 vs. Mctr. = 4.81, SD =
4.83; Cohen’s d = 0.34) and 12-week follow-up: (Mrmap = 4.03, SD = 5.23 vs. MctrL = 5.21, SD = 5.85; Cohen’s
d = 0.21). While many of these changes are not statistically significant, this pilot study was not powered for
significance. Its primary aims were to assess feasibility, acceptability and to obtain estimates of effect size. It is
important to note that the magnitudes of the changes in the TMAP effect sizes are consistent with those
reported in meta-analyses of alcohol interventions among traditional college students.*?>7¢ Further, the
frequency of heavy drinking was significantly reduced among participants in the TMAP condition (vs.
control: d = 0.64, 95% CI = 0.13, 1.16). These findings are highly encouraging and indicate the need for
a larger, rigorous trial to determine the robustness of this effect.

Changes in Targeted Factors: The TMAP group showed significant increases in self-efficacy in their
ability to limit drinking (M = 58.4, SD = 25.6) at baseline to (M=71.8, SD=24.4) at post-intervention (p=0.002).
This increase was sustained through week 12. No changes in self-efficacy were observed in CTL participants.
Use of protective strategies increased for TMAP participants from baseline (M=1.6, SD=0.7) to (M=1.9,
SD=0.8) at post-intervention (p=0.05; Cohen’s d=0.39), there was also a decrease in number of strategies
used by CTL from baseline to week 12 (p=0.05). Finally, there was a significant increase from baseline to post-
intervention in TMAP participants’ motivation to reduce drinking (p=0.049)."®

4.2.e. Summary: These results demonstrate that the proposed program is feasible and highly acceptable,
as indicated by high enrollment and low attrition rates. The program message content was designed with and
by CCS and was well liked by participants in the pilot. Between-group comparisons on heavy drinking and
alcohol-related negative consequences approached significance or were significant with medium effect sizes.
We also found effects of small-to-medium magnitude for increases in motivation to change, self-efficacy, and
use of protective strategies - all mechanisms targeted by our program and proposed as mediators in this
application. The initial program therefore, shows clear indications of success at modifying those behaviors and
cognitions central to behavior change, and showed improved behavior change as well, even in this small trial.
Some features requested by our participants such as drink tracking systems, cannot be done by text
messaging alone and will require the development of a phone-resident app.

4.3. Approach for Phase I: In Phase |, we will design the initial app for an Android platform based on
successful features used and identified by participants in our pilot trial. This app will be tested with ~40 users,
using two iterative pilots of 20 users each. Participants will complete brief surveys at recruitment and will
complete quantitative surveys and an interview at the end of the 30-day testing phase. They will be
compensated $25 for completing the baseline survey and $50 for the Day-30 survey and interview. The
qualitative feedback and quantitative-use data will be reviewed by co-investigators, and used to guide revisions
to the CARES app. After the two pilot tests, a parallel app will be built for iOS and tested by project staff.

4.3.a. Population and setting: We will recruit students from two local community colleges (Bristol
Community College [BCC] and the Community College of RI [CCRI]) which together have 10 campuses or




satellite locations in Southern New England and enroll approximately 11,000 students annually. These are the
same settings from which participants will be recruited for Phase I, (see sections 4.4.a-b below).
4.3.b. Inclusion/Exclusion Criteria:

(1) age 18-29; (2) current CCS; (3) report > two heavy (episodic) drinking (HEDs) in the past two weeks
(This pattern is called Frequent Binge Drinking''? and should net a group of regular heavy drinkers); (an HED
is defined as 5 [4] or more drinks in one sitting for men [women));''*'"® (4) has a smartphone and uses apps
and text messaging; and (5) speaks and reads English comfortably.

Due to safety concerns, we will exclude participants who (1) receive a score >14 on the Alcohol
Dependence Scale (indicating psychological to physical dependence),''®1” or (2) report prior or current
alcohol treatment (these individuals will be provided information about local treatment options).

4.3.c. Recruitment Procedures: Participants will be recruited through flyers, classroom presentations,
and emails to students at CCRI and BCC. Ads will provide a brief description of the study, a study website and
a contact phone number, allowing individuals to access information about the study by phone or internet.
These recruitment and enroliment procedures have been used successfully in our previous studies.®'8
Recruitment materials will emphasize that professors and community college administrators will not have
access to information about participants. The website will provide a description of the study and an option to
continue to online screening questions. For those calling by phone, study staff will briefly explain the study,
answer questions, and direct interested callers to the website to complete screening. At the end of the
screening survey, respondents will be asked to provide their community college email address. Our web-based
survey system will be programmed to determine the eligibility of respondents, check the provided email
address against prior respondents, and send the eligibility information only to valid email addresses (e.g.,
ccri.edu or bcc.edu) that have not previously been used. These procedures ensure that respondents will not be
able to complete the screener more than once. Email addresses will be stored in a separate data table from
screening responses (linked by a unique ID), allowing us to maintain confidentiality.

4.3.d. Consent and Baseline Assessment: Ineligible individuals will be provided with a list of local and
online resources for alcohol education and treatment. Eligible students will be sent an email containing an
authenticated link to the baseline survey, which will include study information and the IRB-approved consent
form for electronic signature. As part of the consenting process, individuals will answer true/false questions to
ensure they understand the fundamentals of enrolling in the study, including the study purpose and
procedures, confidentiality, and freedom to withdraw. On all correspondence, we will provide a study phone
number so participants can call study staff with any questions. Consented participants will proceed to the
baseline survey. Upon completion of the survey they will be emailed a link to the Live Inspired website to down
load the app. Procedures for acquiring and using the app mirror those to be used for Phase II.

4.3.e. Iterative pilot tests: We will enroll ~40 participants in two pilot tests of 20 participants each.
Participants will use the CARES app to receive coaching in the form of CARES coach messages and
reminders, reply to behavioral inquiries, track and log alcohol consumption, view graphics of their drinking
history with normative feedback, seek transportation as needed and use of all app features.

4.3.f. Measures:

Screening: The eligibility screener will assess age, CCS status (“Are you currently registered for classes
at a community college?”), recent heavy drinking (“How often in the past two weeks have you had 4 [5] or more
drinks in one sitting?”),"*""® phone use (“Do you have a smartphone?”), texting frequency (“How often do you
text messaging?”), and comfort reading English (“How comfortable are you reading English?”). Individuals with
a score >14 on the Alcohol Dependence Scale,''®'"” and respondents who answer “Yes” to the question “Have
you ever been treated for an alcohol problem?” will be excluded (see section 4.3.b.).

Demographics: Participants will indicate their age and gender, race, ethnicity, education level, weight
(for estimating BAC),""® marital status, parental status (presence and number of minor children, whether living
with them), employment (none/part-time/full-time; number of hours/week), and household income.

Alcohol Use: Participants will be provided with a definition of a standard alcohol drink (i.e., 12-ounce
beer or wine cooler, a 5-ounce glass of wine, one mixed drink, or 1 shot 1.5 ounces of liquor) for all
assessments. The Timeline Follow-back (TLFB)'%8109.119 i5 3 well-validated, calendar-assisted measure that
collects participants’ retrospective account of drinking behavior.'?%'2! Our primary outcome of number of heavy
drinking days over the past 3 months will be constructed from the TLFB. The Brief Young Adult Alcohol
Consequences Questionnaire (BYAACQ)'? is a 24-item measure of negative consequences due to alcohol
use over the past 3 months; items are summed for a total score. Secondary outcomes: We will use the TLFB to
calculate number of drinking days, number of drinks per week, and estimated blood alcohol concentration
(eBAC)."® During the 12-week intervention, we will also use “push” TxM to deliver weekly assessments of
drinking to all study participants regardless of randomization. These messages are used to collect single-item
weekly assessments of HD episodes (e.g., “Did you drink 4 [5] drinks in a day over the past week? Please text




back ‘YES’ or ‘NO’”), and maximum alcohol use (“What is the highest number of alcohol drinks you had in a
day in the past week?”). We had a 94% response rate to this type of assessment in our pilot.

User Satisfaction: At week 12 participants will complete a survey regarding their evaluation of the
program including app features and text message content, timing of the messages, program duration, number
of messages sent, app features used and perceived helpfulness of each feature. Analysis of these data will
provide an indication of which aspects of the overall program are most liked or seen as helpful and those which
may need remediation. Overall program evaluation will be quantitatively assessed with user ratings of the
grade (A-F) they would give the program and whether they would recommend their college offer this program
to students (1-10 scale from “would not recommend” to “would strongly recommend”).

User Engagement: \We will adapt the Web Analytics Demystified measure of user engagement to assess
participant’s engagement with CARES. User engagement is a function of the (a) click depth (humber of pages
viewed), (b) duration of use (length of time using app), (c) Duration of use/ time between uses, (d) loyalty (rate
of return to the app), (e) interaction (number of notifications viewed), (f) brand (awareness of brand/logo), and
(g) feedback (subjective measure of satisfaction with app [see above]). An overall engagement index will be
used as a predictor of alcohol use (controlling for baseline alcohol use) at follow-up.'3

4.3.9. Qualitative Interviews and analysis: An in-depth qualitative interview will be conducted with each
participant after their 30 days of app use. We will use a detailed interview agenda to ensure that the same
questions are asked of each participant. Interviews will cover participant reaction to the program, including
responses to the alcohol use messages (e.g. did they read them all, why or why not), replying to the messages
and behavioral inquiries (willingness to reply, timing and accuracy of replies) and use of each of the app
functions (e.g., alcohol consumption logging). We will ask participants to discuss messages and functions that
they felt were particularly influential to them and why. We want to know: did the platform work well, what bugs
were encountered, and was the content appropriate and well timed? We also will ask how and why (or why
not) the app experience influenced their drinking behavior, including planning for social occasions. Qualitative
work will also inform future commercialization of CARES, thus will ask if they would be willing to use this app
as part of a college sponsored program. Detailed experience descriptions, in participants’ own words, also
inform marketing messages for commercialization.

Qualitative interviews will be audio recorded. A detailed audio review and interview summary will be
written for each interview by Dr. Rosen and reviewed by at least one other project staff member for accuracy.
Qualitative interviews will be analyzed using a framework matrix analysis. This qualitative data reduction
technique is used to review summarize and classify data; it is particularly appropriate for practice-oriented
findings and is often used in health-related research. NVivo 11 qualitative data analysis software includes a
framework matrix tool; it will be used to manage data and facilitate this analysis in which participant comments
about key content are aggregated and entered into the software for easy review. A written qualitative data
report, summarizing the findings or each round of qualitative interviews will be used to represent the
perspective of the users during the hackathon meeting/data review.

4.3.h. Finalizing Phase | development: “Hackathon” data review and programming: After the qualitative
interviews, data from all participants will be used to guide refinements of CARES. A “hackathon” team
comprising the Live Inspired..c leadership, (Deutsch, Foster) programming team (Flanagan), behavioral
science and content leadership (Bock, Rosen, Traficante) and project staff will meet for a 3-day conference to
identify improvements in the CARES app and its intervention content. Modeled on the hackathons common in
the health care technology development arena, we intend to use quantitative data on participant use habits,
qualitative data on participant use experiences and preferences, feedback from monitoring staff and

programming team along with best
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to be made to the app. For

A 1.1 Develop app
Adapt TMAP to build CARES on Android X | X
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will work with the Pls and colleagues at CCRI and BCC to assemble an Advisory Board consisting of at
least 2 administrators, 2 student services staff, 2 faculty members, and 2 students. The Board will provide
advice regarding implementation of the trial, including reviewing the recruitment materials, website and
surveys to ensure acceptability to the student audience. The Board will ensure that administrators are
informed about the study, and members will serve as embedded information providers to facilitate study
enrollment. The Board will meet with investigators twice annually throughout Phase | and Phase Il.
Participant (student) data will not be shared with the Board.

4.3.i. Milestones for Phase I: The milestones achieved at the end of Phase | will be:

Successful development of wireframes design of the CARES app and complete programming in Android.

Recruitment of > 40 participants and completion of 2 rounds of iterative pilot testing of the prototype app

(N=20 each round of testing).

Complete qualitative interviews with participants about the app interface, use patterns, responses to

content & features.

Demonstrating Feasibility by recruiting 40 participants within the projected timeline and retaining at least

80% through final follow up assessment.

Demonstrating Acceptability by achieving an average rating of 6 on program recommendations and a

grade of C or better (these scores indicating above the middle ranking and allow for us to make any

improvements recommended by participants during interviews or in the user satisfaction survey.)

6. Produce summaries of interview findings and quantitative data on app usage guides iterative design and
programming improvements.

7. Final programming of the app (with any needed revisions as determined by the user-feedback from phase-

1) in both iOS and Android operating system languages.

o M w N

4.4. Approach for Phase II: Following successful completion of Phase I, we will conduct a rigorous
randomized controlled trial (RCT) of the CARES product using a 2-group design comparing CARES to an
active control arm to examine the effects on hazardous alcohol use among students attending community
colleges in Rhode Island and southern Massachusetts. Participants will be screened, assessed, and randomly
assigned to each condition using internet-based automated methods. The CARES condition will consist of 12
weeks use of the app that includes a push of six text messages per week aimed at reducing hazardous alcohol
use. Participants randomized to the control condition will receive online access to CheckYourDrinking.net, a
free online alcohol intervention (section 4.4.c below). Assessments will be conducted at baseline, 3 and 6
month follow ups. (See section 4.4.g for design considerations).

4.4.a. Population and Setting: This study will be conducted with students from two community college
systems: Bristol Community College (BCC), which has four campuses across southern MA, and the
Community College of Rhode Island (CCRI), which has six locations across RI. Approximately 11,000 students
are enrolled annually across both systems (56% women). About 80% of students (8,800) are ages 18-29 and
of these, 48% are ages 18-20, with no differences between systems. We will enroll participants ages 18-29 to
be representative of the bulk of CCS population. Restricting the upper age to 29 will exclude older students
who may respond differently to an app-delivered program than younger adults. The ethnic and racial
distribution is 12% Black, 3% Asian, 1% Native American, 1% Native Hawaiian/Pacific Islander, 75% White
and 8% more than one race; 20% are Hispanic. Both colleges maintain a small student services office, but
health services are not available on CCRI or BCC campuses which is typical of many community colleges
across the U.S."* In our discussions with officials at these sites, both Dr. Bensink at BCC and Dr. Schertz at
CCRI expressed enthusiasm about offering the CARES intervention at their campuses (see letters of support).

4.4.b. Eligibility and Recruitment:

Recruitment Procedures: Note that inclusion and exclusion criteria for the Phase || RCT will be the
same as those used in Phase | (see section 4.3 above). For the Phase Il RCT, we will enroll 250 participants
who will be randomized to each arm (we anticipate at >80% retention resulting in N = 200 at the 6-month
follow-up). To achieve this goal we will enroll ~83 participants each semester (there are 3 semesters per year).
With an eligibility rate from our pilot work as a guide, we expect 60% of screened students to be eligible, so we
will screen approximately 138 students in each of 3 semesters of the first year of the Phase Il project period.
Over 8,800 students age 18-29 enroll in the local CCS system every year (BCC and CCRI), thus we will need
to screen less than 5% of the enrolled students in each year. Our recruitment strategy includes multiple
methods to reach students, with reasonable incentives for participating, and although our pilot was much
smaller, we had no difficulty reaching our enroliment goals. We will use benchmarks to ensure that we achieve
our targeted enrollment and ensure adequate representation of women and ethnic/racial minorities. Given the
number of available students, our recruitment strategies, and our pilot data showing high rates of eligibility and
research enroliment, we are confident we will be able to enroll sufficient numbers of eligible students.

Consent, Baseline Assessment, and Condition Assignment: Ineligible individuals will be provided
with a list of local and online resources for alcohol education and treatment. Students who are eligible will be




sent an email containing an authenticated link to the baseline survey, which will include study information and
the IRB-approved consent form for electronic signature. As part of the consenting process, individuals will
answer true/false questions to ensure they understand the fundamentals of enrolling in the study, including the
study purpose and procedures, confidentiality, and freedom to withdraw. On all correspondence, we will
provide a study phone number so participants can call study staff with any questions.

Consented participants will proceed to the baseline survey. After completing the baseline survey, the
online system will randomly assign them to an intervention condition using stratification by age (under/over 21),
gender, and Audit-C scores (scores of >4 for men or >3 for women are considered hazardous drinking).
Participants will immediately be informed of their condition and will be provided relevant information by email.
This email also will contain summary information about the study, the consent form, the schedule of upcoming
assessments, and compensation information. All randomized participants will be followed regardless of
intervention completion. Our participant tracking system will allow us to track completion of all components,
including consent, the baseline survey, and the assigned intervention. Eligible participants who do not
complete enrollment or who enroll but do not complete the baseline survey will be contacted by phone.
4.4.c. Conditions:
CARES: Participants randomized to CARES will be texted or emailed a link to their appropriate App Store to
download the Live Inspired app. Live Inspired will send a message containing a code that the participant must
enter into the Live Inspired app (similar to verification codes used by online vendors) to gain access to the
CARES program. Participants will set up an online profile and receive CARES app coaching messages for 12
weeks. The messages developed in our pilot study (section 4.2.) focus on alcohol education, caring messages,

and strategies for risk reduction and are designed to increase self-efficacy and motivation to control/reduce

Table 2.

Constructs and Community College Student-desired Features in CARES CoachMessages

drinking and promote the use
of protective behavioral
strategies and goal-setting.

Message Type

CCS RelevantIssue

Example message

Safety messages targeting
self-efficacy

CCS identified the need for messages on
drinking safely: “Don’ttell me not to drink.
Tellmeyou care how| drink”

When out partying. always be aware of your
surroundings - and have an exit plan.

Finding counseling in the
community

Community colleges frequently do not have
on-campus counseling or health services

Everyone needs help sometimes. If drinking
is giving you problems, local counselors can
help[phone #].

Messages targeting
workischool balance (Goal-
setting themed)

CCS likely to have full or multiple part-time
jobs.

Youwork hard and study hard. Set goals for
yourselfthat are Personal, Possible, and
Specific. And don’t fet drinking compromise
all that hard work.

Protective Behavioral
Strategies relevant to
driving

CCStend to drive more than residential
college students

Are you prepared for tonight?! Money? ID?
Designated driver?

Messages referencing family
and children

CCS morelikely to live with family and have
children at home.

Your children depend on you—Iimit your
drinking.

Messages on “pre-gaming”

CCS identified pre-gaming as a special risk
forthose under age 21

Don't let your pre-game ruin the big game.
Pace yourself and know your limit.

Safety messages that are
gender-specific

CCS identified need for gender-specific risk
management relevant to drinking

Women absorb alcohol more slowly than
men, so we get drunk faster and stay drunk
longer. Pace yourself. Go siow. Stay safe.

Some messages are targeted
to the individual’s life
circumstances (e.g., having
children at home, multiple
jobs), or demographics (e.qg.,
gender), while others depend
upon user inputting data about
their current drinking in order
to receive personalized
normative feedback. The
language of many messages
was composed by CCS and
uses humor and language that
appeal to these students.
Table 2 describes some of the
constructs and relevant issues
addressed through CARES
TxM and other app features.




The CARES app also allows for two-way communication
TABLE 3: CARESAPPFEATURES allowing some user-driven content. For example, messages
sent to users (bi-weekly) through the text message portion of

Designed for community college students - . h
_ _ . the program ask for users to answer questions regarding
Teaches protective behavioral strategies ’ their self-perception of their drinking habits. Based on a
Encourages goal-setting - users’ input, specific messages correcting any
X X misperceptions and providing normative information about
Links to saferides -

drinking are provided (personalized normative feedback).
Promotes self-efficacy - Users can also drive content by texting keywords or clicking
corresponding app ieans to initiate desired content (e.g.,
texting “CAB” icon © ° will return lists with phone numbers
Helps manage andtrack drinks = of local cab companies and Uber resources for rides that can
be accessed by tapping each hotlink). Following the advice

lAcldresses motivational readiness (SOC) o

Helps control spending on alcohol - . . . )

. . _ of focus groups in our pilot trial, messages are delivered
Provides personalizednormative feedback g through the app’s personal coach twice-daily Thursday
Focus on harmreduction v through Sunday. This schedule received high satisfaction
Promotes moderate drinking guidelines > ratings by CCS in our pilot. However, anytime during the 12-

week program individual participants can access the study
Push messages timedfor likely drinking events 7’ website to program in hours during which they do not wish to
receive messages; CARES will adjust the delivery time.
Participants will receive a reminder message a few minutes after being sent each CARES Coach message; the
reminder message prompts participants to reply to the message with a rating of liking on a scale from 1 = not
at all, to 10 = liked it a lot. While we can verify through the app’s back-end (administrative functions that reside
at Live Inspired..c) whether the participant opened (i.e. read) the message, having the participant provide
message ratings increases their engagement with the CARES app and provides us with ongoing feedback
about perceived message quality. Our program messages received high ratings for liking in the pilot and the
program was highly acceptable (section 4.2).

Active Control: Those randomized to the control arm will be given access to an online alcohol education
intervention; Check Your Drinking (CYD: www.CheckYourDrinking.net). CYD provides normative feedback on
the user’s drinking habits relative to his/her peers. Alcohol interventions that provide normative feedback are
rated by the NIAAA Alcohol Intervention Matrix as effective and low cost, and with few administrative or
structural barriers to implementation thus making it suitable for community colleges.*® CYD was chosen as the
comparison because we want to provide a rigorous test of CARES and for future marketing efforts, we will
need to establish that CARES outperforms a program that college administrators could obtain for free.*®

4.4.d. Assessment Procedures: The assessment schedule is identical for both conditions. At baseline,
we will collect contact information including alternate email addresses, home address, and phone numbers.
We will request contact information for two locators and permission to reach out to locators if we are unable to
reach the participant. Staff will update contact information at each assessment. Our tracking system will
automatically establish each participant’s schedule of assessments, reminders, and compensation payments.
Participants will complete all follow-up assessments online. Participants will be sent an email containing a
unique link to the online survey when assessments are due. Reminder emails, text messages and telephone
calls will be used to reach non-respondents. To ensure high retention we will compensate participants $25 at
baseline, and $50 at 3- and 6-month follow ups. Dr. Bock’s (Co-Pl) most recent trials have had follow up
completion rates of 97% (R21AT008830) and 84% at 12 months (RO1AT006948), and our pilot
(R21AA021014) had a completion rate of 92%. Thus, we have a strong record of conducting longitudinal trials
and using proven incentives that support our ability to achieve our target follow-up rates.

4.4.e. Measures:

Screening: The eligibility screener will assess age, CCS status (“Are you currently registered for
classes at a community college?”), recent heavy drinking (“How often in the past two weeks have you had 4[5]
drinks in one sitting?”),'"*""®> mobile phone use (“Do you have a smartphone?”), and comfort reading English
(“How comfortable are you reading English?”). Individuals with a score >14 on the Alcohol Dependence
Scale,'®""7 and respondents who answer “Yes” to the question “Have you ever been treated for an alcohol
problem?” will be excluded (see section 4.3. for inclusion/exclusion criteria).

Demographics: Participants will indicate their age and gender, race, ethnicity, education level, weight
(for estimating BAC),""® marital status, parental status (presence and number of minor children, whether living
with them), employment (none/part-time/full-time; number of hours/week), and household income.

Alcohol Use (Aim 2.1): The definition of a standard alcohol drink will be provided for all assessments
as a 12-ounce beer or wine cooler, a 5-ounce glass of wine, one mixed drink, or 1 shot (1.5 ounces) of liquor.
The Timeline Follow-back (TLFB)'%.19%.119 3 self-administered, well-validated, calendar-assisted measure that
collects participants’ retrospective account of drinking behavior,'?%'2! will be used to construct our primary




outcome of number of heavy drinking days over the past 3 months. The Brief Young Adult Alcohol
Consequences Questionnaire (BYAACQ)'? is a 24-item measure of negative consequences due to alcohol
over the past 3 months; items are summed for a total score. Secondary outcomes: We will use the TLFB to
calculate the number of drinking days, number of drinks per week, and eBAC.""® The AUDIT-C'?® will be used
to assess hazardous drinking at screening and all follow up assessments.

During the 12-week intervention, we will also use “push” text messaging to deliver weekly assessments
of drinking to all study participants (both arms). These messages will be used to collect single-item weekly
assessments of HD episodes (e.g., “Did you drink 4 drinks [5 drinks] in a day over the past week? Please text
back 'YES’ or ‘NO™), and maximum alcohol use (“What is the highest number of alcohol drinks you had in a
day over the past week?”). We had a 94% response rate to this type of assessment in our pilot.

Measures for Secondary effects of CARES: In addition to direct effects on alcohol use, other alcohol-
related factors will be assessed to strengthen the need for the CARES program and for future marketing
efforts. We will assess self-efficacy for resisting drinking using the Brief Situational Confidence Questionnaire
(8 items).""126 Motivation to reduce alcohol use will be assessed using the Readiness to Change
Questionnaire (12 items; 5-point scale ranging from strongly disagree to strongly agree).'?” Use of protective
strategies will be measured with the 15-item Protective Behavioral Strategies Survey,?*8 that has three
subscales: Manner of Drinking, Limiting Drinking, and Harm Reduction that was developed for use among
college students (5-point scale ranging from never to always).”® Risk perception will be assessed using the
Alcohol Effects Questionnaire (AEQ), a 40-item measure used to assess positive and negative alcohol-related
expectancies (6-point scale ranging from strongly agree to strongly disagree).'®

Moderators (Aim 2.2): Assessments of demographics (e.g., gender, age, race/ethnicity, parental
status, employment) and heavy drinking are described above and will be investigated as potential moderators
of intervention efficacy.

CARES-Specific Processes (Aim 2.3): To investigate engagement with the CARES app we will ask
CARES participants to rate their liking of each text message they receive using a 5-point scale. The app will
also calculate the time to respond (i.e., latency) to this rating request. We will also collect information about the
sharing of texts through the app and through a survey at week 12 (“Did you share any of the CARES
messages with your friends or family?”). The content of the text messages will be coded according to the
constructs identified in Table 2, and associations with liking, sharing, and weekly outcomes will be evaluated.
We will also assess the same User Engagement analytics described above (section 4.3.f). Analyses are
described in section 4.4.h.

4.4.f Methods Used to Achieve Scientific Rigor and Transparency: We will use multiple methods to
ensure an unbiased, rigorous clinical trial. Screening for potential participants will be conducted online with
programming to ensure unbiased recruitment results. All data collected in online surveys and through the app
are entered by participants, avoiding any potential bias by study staff. Structured interview guides will be used
to ensure consistency in Phase I. All Phase |l study participants will have the same schedule of assessments
to avoid bias due to unequal subject burden or priming effects from multiple assessments (e.g., if delivered
unequally between groups). Participants will be randomly assigned to condition via computer algorithms.
Analyses will follow the plans developed a priori. Statistical power is conservatively estimated based on effect
sizes from relevant literature and our pilot work, and recruitment goals are set to allow for reasonable attrition.
To ensure transparency, terms, our study will be registered on ClinicalTrials.gov in advance of collecting data.

4.4.9. Design Considerations:

Alternative Designs Considered: The issue of greatest importance in designing this study was to
rigorously evaluate CARES compared to a control. In this regard, we deemed it important that the comparison
condition was ecologically valid (comparable to CARES in accessibility) and provided a reasonable real-world
comparison. In particular, for future commercialization efforts, it is important that we compare our CARES app
to a program that any community or technical college would see as a viable alternative to purchasing CARES.
Thus, an online (or app delivered) format was important, and that it be free or low-cost. That is, why would they
purchase CARES if they could get an alternative, easily accessible (i.e., online or app) program free?

We considered a comparison with a ‘no-intervention’ control (e.g., assessment only or a wait-list) but a
no-intervention control seemed to be a bit of a ‘straw-man’ in that, given our pilot data, CARES is likely to
easily outperform nothing. Also, we wanted a more real-world comparison, so we chose a control group using
an alcohol program that is free, inexpensive and easily disseminated, and thus, something a community
college might consider as an alternative to purchasing CARES.

We considered other web-based college alcohol interventions including AlcoholEdu (everfi.com),
College Drinkers Check-up (CDCU; collegedrinkerscheckup.com), and e-Checkup-to-go (eChug). However,
the CDCU has only one peer-reviewed publication describing two small randomized trials that support its
efficacy.'® AlcoholEdu has several peer-reviewed evaluations,*-3° but can cost $10,000 or more per school
per year. Neither eChug nor AlcoholEdu were designed for, or tested in, community college students. We could
have proposed to compare CARES to another text-messaging-based alcohol intervention program without an
app feature, but as with the aforementioned CDls, these programs were not designed for, and have not been




tested in, CCS'303" We also considered comparing to the ‘gold standard’ of a Brief Motivational Interview, a
well-established intervention for college students.'®7¢132 Brief motivational interviews have a low likelihood of
being adopted by community colleges, which typically do not have the resources to support in-person
counseling,'* and thus, could not be delivered to all CCS who drink. Ecological validity and disseminability
were high priorities in the development of CARES and in the consideration of the other conditions.

4.4.h Statistics Procedures and Data Analyses: Dr. Scott-Sheldon will conduct all statistical analyses.

Preliminary Analyses: Prior to conducting the main analyses, the distribution of all outcome variables
will be examined. While count-based outcomes are expected to follow Poisson or negative binomial
distributions, and the main analyses will be conducted using counts, we also can create dichotomous variables
indicating whether participants engaged in any (vs no) HD and/or experienced any (vs no) problems. This will
allow us to evaluate the extent to which there is clinically meaningful change in important public health
outcomes.'®® Baseline comparisons between CARES and CYD on demographic and alcohol use variables will
be assessed using chi-square and t-tests. Any group differences will be statistically controlled for in the main
analyses as a subject- (e.g., gender) or time- (e.g., number of HD days) dependent covariates, as appropriate.

Aim 2.1. Main Analyses: All analyses will be conducted in SAS 9.4 We will use mixed effects
regression models to estimate the effects of CARES vs. CYD on heavy (episodic) drinking and alcohol-related
problems at the 3- and 6-month assessments. Mixed effects regression models can readily handle outcomes
with normal distributions, but also (via use of generalized linear mixed modeling) dichotomous outcomes, count
data (Poisson distribution), and over-dispersed (negative binomial models) or zero-inflated count data. Models
will include a subject-specific intercept to estimate and adjust for repeated measurement within participant over
time. The models are conducted using a likelihood-based approach and thus makes use of all available data
without directly imputing missing outcomes to produce consistent estimated of the regression parameters.
These analyses will control for the baseline value of the respective outcome measures and the linear effect of
time. We will also examine interactions between intervention group and time to determine whether group
differences in HD and problems differ across follow-ups.

User Satisfaction and evaluations of app features and overall program evaluation will be examined.
Analysis of these data will indicate which aspects of the overall program are most liked or seen as helpful and
those which may need remediation. User Engagement will be examined using the adapted Web Analytics
Demystified measure to assess participant’s engagement with CARES (section 4.3.f). The overall engagement
index will be used as a predictor of alcohol use (controlling for baseline alcohol use) at follow-up.'®

Aim 2.2. Moderation Effects: There has been limited exploration of individual- and intervention-related
factors that may moderate the efficacy of mHealth interventions. We will examine demographic factors (e.g.,
gender, age) as moderators of the intervention. The extent to which demographics that tend to be different
from traditional 4-year college students, including race/ethnicity, marital and parental status, employment
(full/part-time, hours worked/week), and level of heavy drinking at baseline (defined as 5 [4] drinks on a single
occasion for men [women] in the past 30 days) will also be examined as moderators of the intervention.
Moderation analyses will be conducted by adding these variables to the mixed effects regression models; the
main effect of each potential moderator and the interactions between that moderator and intervention condition
will be assessed (group x moderator x time).

Aim 2.3 Predictors of CARES outcomes (Exploratory Aim): Among those receiving CARES,
additional analyses will examine trends over time in the weekly (12 weeks) TxM responses to questions
asking: (1) whether the participant had engaged HD that week (yes/no) and (2) the highest number of alcohol
drinks in a day over the past week. Analyses will examine participant ratings of received texts, latency of
response and self-reports of any sharing of texts (section 4.4.e), to examine whether individual responses to
each message or type of message (thematic content) are predictive of alcohol use. Analyses of these data will
use mixed effects regression modeling approaches to evaluate the effect of time on each outcome, estimating
a binomial model for the dichotomous outcome of HD and a Poisson model for the count variable of maximum
number of drinks, each of which uses a logit link function.

Additional Analyses: Across all aims, we will extend the examination of intervention comparisons to
additional alcohol outcomes (e.g., number of drinking days, number of drinks per week). Data on alcohol use
collected at the weekly level (any heavy drinking and maximum number of drinks on a single day over the past
week) will be used in ancillary analyses to investigate trajectories in heavy and peak drinking episodes.
Analyses will use mixed effects regression modeling approaches to evaluate the effect of time on each
outcome, estimating a binomial model for the dichotomous outcome of HD and a Poisson model for the count
variable of peak drinks, each of which uses a logit link function.

Missing Data: All analyses will be based on an intent-to-treat approach meaning that all participants
will be included in the analyses regardless of completeness of data. Our proposed sample size allows for up to
20% attrition at 6-months (see Power Analysis). We will test for systematic differences between participants
who do and do not complete assessments to determine the nature of any potential bias due to attrition. Full-
information maximum likelihood (FIML) methods will be used in our analyses and we will supplement with
multiple imputation (MI) as needed.*'* To support missing-at-random assumptions required for unbiased




interpretation of FIML and MI estimates in mixed effects regression models (e.g., Proc MIXED) we will run
sensitivity analyses. If the results of the sensitivity analyses are similar with and without missing data
substitution, confidence in the findings increases.

Power Analysis: The proposed study is fully powered for our primary outcomes of heavy (episodic)
drinking and alcohol-related problems. Results from our pilot study (section 4.2) indicated a d of 0.64 (95% ClI
= 0.13, 1.16) for heavy (episodic) drinking and 0.21 (95% CI = -0.32, 0.75) favoring the intervention at the 12-
week assessment (6-weeks post-intervention). When we assessed the presence (any) or absence (none) of
alcohol-related problems at the 12-week assessment, we found a d of 0.66 (95% CI = 0.14, 1.18) favoring the
intervention. Findings from a related pilot trial evaluating an extended internet-based intervention that included
text messages (AHC; AlcoholHelpCenter.net) compared to CYD indicated a d of 0.41 (95% CI =0.11, 0.72) on
the Alcohol Use Disorders Identification Test for Consumption (AUDIT-C)'?® at the 6-month follow-up. (The
AUDIT-C is a brief screening measure used to assess hazardous drinking, including heavy drinking, and higher
scores would indicate that the individual would likely be experiencing alcohol-related problems.) Therefore, we
conservatively chose to power on a d of 0.41 across the 3- and 6-month assessments. This effect size is
considered to be small to medium using Cohen’s criteria.’® It is important to note that our power analysis is
based on our ability to detect differences in at-risk drinking between our two active conditions, CARES and
CYD, across a 6-month follow-up. Given the aforementioned findings, and an alpha level of 0.05 and power of
0.80, a power analysis was conducted using GPower 3.0."*" This analysis revealed that 190 participants (95
per condition) would be required. Assuming an estimated attrition of 20% by the 6-month follow-up,
approximately 238 participants (119 per condition) are needed. Thus, our proposed sample size of 250 (125
participants per group) will be sufficient to detect even small between-group effects on the hypothesized
outcomes as well as controlling for covariates.

5. PROTECTION OF HUMAN SUBJECTS
5.1. Risks to Human Subjects:

5.1.a. Human Subjects Involvement and Characteristics: Subjects will include male and female
students (N=40 for Phase | and N=250 for Phase Il) attending community college who are age 18-29 and who
report at least two heavy drinking episodes in the past two weeks (5 or more drinks for men, 4 or more for
women). Subjects will be recruited through flyers, classroom presentations and campus internet
advertisements targeted to the student population at the Community College of Rhode Island (CCRI) and
Bristol Community College (BCC: see letters of support). Based on our prior experience recruiting participants
for college drinking interventions and interview studies,'®'7:6" our very successful recruitment in the pilot trial,
and the student pool at both CCRI and BCC, we anticipate that we will be able to recruit all participants needed
for this study within the proposed timeline. Our project staff will solicit feedback from professionals who work
with community college students and students themselves. This advisory board will be chaired by Dr.
Traficante (Consultant) who is a member of the faculty at CCRI. The advisory board will consist of at least 2
persons in each category: Administrators, teachers, students and student services workers. These advisory
board members will meet twice annually and review our program as content experts and are not considered
research subjects.

5.1.b. Population and Setting: This study will be conducted with students at two college systems serving
the region: Bristol Community College (BCC) located in Fall River, MA (with four locations across southeastern
Massachusetts), and the Community College of Rhode Island (CCRI), which has six locations throughout RI.
Student populations at both colleges are comparable, with approximately 11,000 students enrolled annually,
about 35-40% of whom are heavy drinkers.®'! Approximately 80% of students are between ages 18 and 29
(the age group of interest in this study), and of these, 48% are ages 18-20. Thus, we are confident that there
will be sufficient numbers of eligible students who will be available to enroll in the study. We were able to over-
recruit for our pilot trial (section 4.2) using the same eligibility criteria as we will use for both Phase | and Il of
the proposed STTR project.

Approximately 56% of the students at BCC and CCRI are women. The current ethnic and racial
distribution of the student population at CCRI and BCC are similar. Approximately 12% are Black/African
American, 3% Asian, 1% Native American, 1% Native Hawaiian or Other Pacific Islander, 75% White and 8%
more than one race. Approximately 20% of students are Hispanic. However, nationally enroliment at
community colleges and similar 2-year institutions is approximately 50% ethnic and/or racial minority.
Therefore we will over-recruit to ensure that approximately 50% of our study participants will be ethnic and/or
racial minorities. This is similar to the overall population in the greater Providence, Rl area. Both colleges
maintain a small student services office, but health services are not available on campus.




5.1.c. Recruitment Procedures: Participants will be recruited through flyers, classroom presentations and
emails to students meeting age criteria at CCRI and BCC. Ads will provide a brief description of the study, a
study website and a contact phone number, allowing individuals to access information about the study by
phone or internet. Recruitment materials will emphasize that community college professors and administrators
will not have access to information about participants. The website will provide a description of the study and
an option to continue to online screening questions. For those calling by phone, project research staff will
briefly explain the study and answer any questions, then will direct interested callers to the website to complete
the screening. At the end of the screening survey, respondents will be asked to provide their community
college email address. Our web-based survey system will be programmed to determine the eligibility of
respondents, check the provided email address against prior respondents, and send the eligibility information
only to valid email addresses (e.g., ccri.edu or bce.edu) that have not previously been used. These procedures
will ensure that respondents will not be able to complete the screener more than once. Email addresses will be
stored in a separate data table from screening responses (linked by a unique ID), allowing us to maintain
confidentiality.

Those not eligible will see a message informing them that they are ineligible because they do not meet the
criteria for the study (the specific criteria will not be provided to avoid individuals sharing this information with
others). Ineligible individuals will also be provided with a list of local and online resources for alcohol education
and treatment.

Eligible individuals will be sent a link to their college email address. By clicking the link embedded in that
email, the individuals will access the next set of web pages that explain the study in detail and present the IRB
approved consent form for electronic signature. As part of the consenting process individuals will answer a
series of true/false questions to ensure they understand the fundamentals of enrolling in a research study (e.g.,
this is a research study, your information is confidential, you may withdraw at any time, etc.). A phone number
is also provided on the website so that individuals can call our study staff with any questions regarding the
study or the consent.

After providing an electronic signature for consent, participants will complete a contact information form
(name, address, email, phone, locator contact). Contact information is stored in a secure database separate
from survey data to protect participant privacy and the confidentiality of their data. The participant will then
have a 24-hour window in which to complete the baseline survey. When the survey is complete, the tracking
system (used for assessment reminders and compensation payments) will be automatically updated. Eligible
participants who do not complete enroliment or who enroll but do not complete the baseline survey will be
contacted by telephone.

The online enroliment system will be programmed to follow the randomization scheme (stratified by age
over/under 21, gender, and heavy drinking frequency) developed by Dr. Scott-Sheldon (Co-I). At the
completion of the baseline survey participants will be informed about their assignment and given instructions.
This information will also be sent via email. Participants assigned to the control condition will be routed to
www.checkyourdrinking.net and will be instructed to complete the Check Your Drinking assessment within 7
days. Participants randomized to receive CARES will receive instructions on how to download the CARES app
by first sending a text message to the dedicated phone number at Live Inspired. This phone number will reply
with a link that will open in the appropriate App Store to download the Live Inspired application. In addition, the
system will then send a message containing a code number that the participant must enter into the Live
Inspired application (similar to verification codes used by online vendors) to connect them to the study.

CARES will push text messages twice daily on Thursday, Friday, Saturday and Sunday weekly for 12
weeks, following the schedule recommended by our focus groups of community college students and tested in
our pilot study. Message content focuses on alcohol education, motivation, building self-efficacy, caring
messages, and strategies for risk reduction (section 4.4.c). Information provided about CARES will include key
functions participants can use with the system as desired (e.qg., clicking a button labeled “CAB” will return a list
of contact phone numbers for local cab companies and a link to Uber). Following each content related text
message sent by CARES, the system will send a follow up message asking the participant to rate the message
they received on a scale of 1-10 to indicate how well they liked that specific message.

All participants regardless of randomization assignment will receive information about the assessment
schedule and associated compensation. Assessments will be conducted at baseline/enroliment, weekly
through text messages, and at 3- and 6-month follow-up.

Data from all surveys will be linked with the individual’'s study ID. For those receiving CARES, use of the
app will also be linked to the individual’s study ID. We used this online recruitment method very successfully in
our previous studies. All direct human subjects involvement for this study and analysis of data will be
performed at The Miriam Hospital site.

5.1.d. Inclusion/Exclusion Criteria: (1) age 18-29; (2) current CCS; (3) report > two heavy drinking
episodes (HDEs) in the past two weeks (This pattern is called Frequent Binge Drinking''? and should net a
group of regular heavy drinkers); (an HDE is defined as 5 [4] or more drinks in one sitting for men [women]);""*




15 (4) has a smartphone and uses apps and text messaging; and (5) speaks and reads English comfortably.
Due to safety concerns, we will exclude participants who (1) receive a score >14 on the Alcohol Dependence
Scale (indicating substantial dependence),''®'"” or (2) report prior or current alcohol treatment (these
individuals will be provided information about local treatment options).

5.2. Sources of Research and Clinical Material: The research and clinical material for the proposed study
will consist of questionnaires collected as electronic survey instruments concerning the following areas:
sociodemographic characteristics (age, gender, ethnicity, household income, employment, parental status [that
is, being the parent of minor children and whether those children live with the participant]); drinking habits and
substance use history (current levels of drinking and/or substance use, any prior treatment history); a series of
assessments relevant to examining posited mediators and moderators of intervention efficacy (e.g., motivation,
self-efficacy); and items concerning current drinking behaviors. Weekly text messages will be sent to all
participants regardless of randomization assignment to assess current drinking (see section 4.4.e for detailed
descriptions of the assessment instruments and schedule of assessments).

5.3. Potential Risks: The risks in this study are considered minimal. The primary risk to participants in all
phases of this study is loss of confidentiality of information shared via the questionnaires or materials provided
to researchers. Participants may experience some emotional discomfort responding to questions about their
alcohol use and beliefs but we do not consider this potential risk to be either common or serious.

5.4. Adequacy of Protection Against Risks:

5.4.a. Recruitment and Informed Consent: Subjects will include male and female community college
students (N=40 for Phase | and N=250 for Phase Il) ages 18-29 who are current alcohol users and who report
at least two heavy drinking (HD) episodes in the past two weeks (in one sitting: 5 or more drinks for men, 4 or
more for women), who have a smartphone and use TxM. We will advertise for study participants using campus
media outlets, in-class presentations, flyers, email and Internet sources we have used successfully in previous
studies.'®'76' Before being posted, all flyers and advertisements will be reviewed by The Miriam Hospital
Institutional Review Board (will serve as the IRB of record for the overall study) to ensure that descriptions of
the study are clear and not misleading. All advertisements and presentations will include both the study phone
number and website URL.

Interested persons responding to these ads will access the study’s initial description on our website or
speak with our research staff who are trained in the conduct of research and protections of human subjects’
confidentiality and privacy. The study staff will explain the nature and purpose of the study, answer any
questions, and will send the caller the link to our website if they are interested in enrolling. Individuals
accessing the website will view a brief description of the study requirements, and be asked to click through to
the study screener, if interested. If eligible, they will read and sign the online consent form using an electronic
signature by clicking a button indicating consent. Electronic consent for the screening questions is obtained
prior to initiating the screener survey and prior to collecting baseline data. As part of the consenting process
individuals will answer a series of true/false questions to ensure they understand the fundamentals of enrolling
in a research study (e.g., this is a research study, your information is confidential, you may withdraw at any
time, etc.). A phone number is also provided on the website so that individuals can call our study staff with any
questions regarding the study or the consent.

All screening data will be collected anonymously until eligibility is determined and informed consent is
signed. Eligible individuals who are interested in participating and who have provided signed consent will be
asked to provide identifiers (e.g., name), contact information (e.g., phone number, email), and locator contact
number (1-2 additional individuals who can be contacted if we are unable to reach the participant). Participants
will be emailed a copy of the consent document. Data collected at screening for individuals who are
determined to be ineligible will be retained as anonymous data (no identifiers). This will be explained to
participants at the start of the screening process.

5.4.b. Risk Minimization: All study staff will be trained and certified in handling human subject information
to maintain privacy and confidentiality. No survey data will be labeled with the participant’s name or other
identifying information, but will instead be linked to a study ID number. Documents linking study ID numbers to
identifying information (e.g., name, address) will be stored electronically in an encrypted password-protected
file. All paper-data (hard copies) with identifying information will be stored in locked file drawers, separate from
any coded data. Documents with identifying information and documents linking study ID numbers to identifying
information will be destroyed at the end of the study. All electronic data including data entered on through
websites will be secured and encrypted. Subject information will be accessible only to research staff, who are
pledged to confidentiality. Identifying information will not be reported.

Any emotional distress will be minimized by assurances that participants can refuse to answer any
particular question they do not feel comfortable addressing and can withdraw from the study at any time
without penalty. If any significant mental health problems are reported appropriate referrals will be arranged.




Any participants who are screened ineligible due to a high alcohol dependence score will be referred to local
community health centers.

The Advisory Board will provide advice regarding implementation of the trial, including reviewing the
recruitment materials, website and surveys to ensure acceptability to the student audience. Although the
Advisory Board will help with recruitment, participant (student) data will not be shared with them. This will be
clarified during recruitment/advertising so that students are not hesitant to join the study. Moreover, a
Certificate of Confidentiality will be obtained from the Office of Human Research Protections (OHRP) to ensure
the security and privacy of participants.

5.5. Potential Benefits of the Proposed Research to the Subjects and Others: Participating in this study
may heighten participant’s motivation to stop or reduce drinking, and participants may benefit by having the
opportunity to consider how alcohol is affecting their lives. Moreover, for those receiving the CARES or CYD
programs, intervention content is designed to encourage reduced and responsible drinking and constitutes an
active intervention that may result in reduced drinking among participants.

5.6. Importance of Knowledge to be Gained: The anticipated gains obtained through this study are
substantial. Excessive alcohol use is the third-leading preventable cause of death in the U.S." Young adults
show the highest rates of hazardous alcohol use.?® In the U.S. community colleges serve over 12 million
students,® comprising 45% of all college students nationwide.®® Community college students (CCS) show rates
of heavy alcohol use similar to students at traditional four-year residential colleges,>*'?but CCS are at higher
risk for negative consequences of heavy drinking, including physical and sexual assault, fatal injuries, and
driving under the influence.® Despite the large number of CCS and their level of risk, alcohol interventions for
young adults have focused almost exclusively on students at traditional four-year residential colleges.

The information derived from this study will be used to produce an effective, low-cost, easily disseminated
intervention to help community colleges address student drinking - which could have significant impact on
public health. Given how common and problematic student drinking problems are, we believe that the minimal
risks described above are reasonable.

Younger adults tend to under-utilize alcohol treatment services delivered through traditional methods (e.g.,
in-person clinics, telephone hotlines). Dissemination of an evidence-based program designed this population
that can be delivered as a smartphone app has the potential to reach a nationwide audience of young adults
who might not otherwise receive intervention.

6. DATA AND SAFTEY MONITORING PLAN

6.1. Participant Safety: Monitoring Plan for Adverse Events: Participation of subjects in the Phase I trial will
consist of using the prototype CARES app for alcohol risk reduction for 30 days, then participating in a
qualitative interview with Dr. Rosen (Co-I). Participants will also complete surveys at program enrollment and
at day 30. For Phase I, participants will provide survey data at baseline and complete follow-up assessments
at months 3 and 6. For both Phase | and Il we will be clear during the enroliment process and in other
communications with participants that we will not monitor the CARES text message feature in real time (i.e.,
that there is not an individual sending and responding to texts), as we do not want participants to assume that
any potential expressions of distress will be seen immediately. The CARES system is designed as an alcohol
educational tool and risk reduction tool, not as a medical monitoring device. However, during the intervention
period we will review our study participant's CARES text messages daily for descriptions of dangerous alcohol-
related events or emotional distress. We will contact participants whose welfare we are concerned about and
Dr. Bock will determine whether a referral or additional action is necessary.

In addition, at the start of the study (both Phase | and Phase Il), all participants will be given the study
phone number to program into their cell phones. Participants will be instructed to call the phone number if they
are experiencing problems related to the study or to alcohol-related issues. Staff will route these calls to Dr.
Bock. Contact numbers and email will remain available to all participants in the study through month 6. Finally,
baseline and follow-up web-based survey responses will be viewed following each assessment.

6.1.a. Adverse Events: Throughout the intervention and follow-up phases, Dr. Bock (MPI) will report
serious adverse events to The Miriam Hospital IRB immediately by telephone and by written report within 48
hours of our receipt of information regarding the event. The report will include information on the date of the
event, what occurred, actions taken by the project staff, planned follow-up (if any), the intervention condition of
the affected participant, whether the event appears to be related to the intervention, and whether the event
affects future participation (i.e., will the participant continue in the study). Dr. Bock will provide a DSM report to
the IRB and to the NIH Project Officer on an annual basis as part of the progress report. The DSM report will
include a summary of all adverse events and serious adverse events, and all actions or changes that occurred
as a result of these events.




6.2. Data:

6.2.a. Procedure for Collection of Data: Data will be collected through audio recorded interviews that will
be transcribed then recordings deleted (Phase 1) and online forms (both Phases), and response ratings to text
messages hosted on our secure website as dictated by the study protocol. Only the participant’s study
identification number will appear on data forms or transcripts. Only the Principal Investigators, Co-Investigators
and research staff will have access to the completed data forms and electronically stored data. All data are
considered part of the subject's confidential record. Data collected from research participants will be stored in a
secured, password protected computer file that is separate from other network systems. All data will remain
confidential. An electronic file will be maintained that associates the subject name with that subject's study
identification number. This file will be kept in a secured server that is accessible only by designated study staff,
and kept separate from the actual study data.

The CARES application is hosted in an Amazon Web Service (AWS) Data Center. AWS manages dozens
of compliance programs in its infrastructure regarding security--and is built to support HIPAA. Our database
layer is also hosted in the AWS infrastructure, and is secured by the same standards. Our web configuration
interface is protected with an encrypted, user-generated username password combination, following standards
of the industry. Data stored on the phone is minimal and protected by the phones security.

6.2.b. Storage of Collected Data: All electronic data are stored in password protected, secured computer
systems. Any paper data will be stored in a locked file cabinet. Data will only be removed when coded,
entered, or audited.

6.2.c. Requirements for Accessing Data: The web-based data collection system will require a login
identification and password in order to gain access to the data. Only the Principal Investigators and Co-
Investigators will be able to view the data in its raw state.

6.2.d. Data Management and Analysis: Our research team has substantial experience in the design and
implementation of data management procedures that provide accurate recording and storage of data,
participant confidentiality, and timely analysis. Based on our past experience, we believe that our major data
management and analysis needs for the proposed project can be met by using a high-end PC equipped with
the latest version of SAS for Windows and appropriate spreadsheet programs. All data files are automatically
backed-up daily.

6.2.e. Data Collection, Storage, and Quality Control: All staff involved in data collection are trained and
certified regarding their competence, and re-certified periodically throughout the study as we have done in
similar trials. Digital audio recorders are downloaded to our secure project files and removed from recorders
immediately following the interviews. Audio files will be deleted at the end of the study. Written summaries of
the audios, identified only by participant ID, will be retained.

Survey data will be collected and numerically coded using pre-tested electronic entry forms. Every effort
will be made to ensure that missing data are kept to a minimum. Under supervision from Dr. Bock (MPI), the
Project Director (Mr. Lantini) will conduct error checking procedures and preliminary analyses on all data to
ensure their accuracy. The data collection program will be programmed to avoid accidental skipping of
guestion items. We believe that the quality control system to be used will ensure a complete and accurate
database and maximize the likelihood that the intervention will be delivered correctly and efficiently. As we
have done in prior studies, a manual of procedures will be developed during the initial study start-up period that
explicitly describes the specific procedures related to recruitment, enrollment, data collection, intervention
delivery, and quality assurance.

6.2.f. Final Storage of Paper Data: Any paper data that may be collected in this study is minimal.
However, all paper data will be housed at a facility that specializes in the storage of medical/ research
information. The destruction date of these files will be at least 7 years from the termination of the study and will
be authorized by the Principal Investigators of the research study.

6.2.9. Access to Cleaned Computer Data: Once the study is complete, and all data have been collected,
entered and passed the audit process, the data will be available to the Principal Investigators and their
designates for analysis. Only the Principal Investigators can give permission for the release of aggregated
study data. No confidential information may be released without the express written consent of the study
participants. Only copies of the finalized data will be released. The original data file will remain in its pristine
state.

6.3. Educational Training: Dr. Scott-Sheldon (Co-Investigator) is a standing member of the The Miriam
Hospital IRB (which will be the IRB of Record for this project) and will ensure that all key personnel,
consultants, and research staff receive appropriate human subjects training. The Miriam Hospital requires all
behavioral and social science investigators and their key personnel to receive educational training in human




subjects protection. To meet this training requirement, the Office of Research Administration offers an online
training program through the Collaborative IRB Training Initiative (CITI; https://www.citiprogram.org/). The CITI
program offers both an initial certification in Basic Human Subject Protection and a three year re-certification
program (“refresher course”) as required by Lifespan. Certification in the Health Insurance Portability and
Accountability Act of 1996 (HIPPA) is included in the basic human subjects program and requires annual re-
certification. All key personnel (Bock, Rosen, Scott-Sheldon, Deutsch, Foster, Flannagan), and Consultant
Traficante are in compliance with this policy and have up-to-date basic human subjects and HIPPA
certifications. All investigators (and research staff) will be required to comply with this policy throughout the
duration of the proposed education training program.
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