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Abstract

Background: College environments promote high-volume or binge alcohol consumption among youth, which may be especially
harmful to those with type 1 diabetes (T1D). Little is known about the acceptability and effectiveness of interventions targeting
reduced acohol use by college students with T1D, and it is unclear whether intervention framing (specificaly, the narrator of
i ntervention messages) matters with respect to affecting behavior change. Interventions promoted by peer educators may be highly
relatable and socially persuasive, whereas those delivered by clinical providers may be highly credible and motivating.

Objective: Theaim of this study isto determine the acceptability and impacts of an alcohol use psychoeducational intervention
delivered asynchronously through web-based channel s to college studentswith T1D. The secondary aim isto compare theimpacts
of two competing versions of the intervention that differed by narrator (peer vsclinician).

Methods: We recruited 138 college students (aged 17-25 years) with T1D through web-based channels and delivered a brief
intervention to participants randomly assigned to 1 of 2 versions that differed only with respect to the audiovisually recorded
narrator. We assessed the impacts of the exposure to the intervention overall and by group, comparing the levels of acohol- and
diabetes-related knowledge, perceptions, and use among baseline, immediately after theintervention, and 2 weeks after intervention
delivery.

Results: Of the 138 enrolled participants, 122 (88.4%) completed all follow-up assessments; the parti ci pants were predominantly
women (98/122, 80.3%), were White non-Hispanic (102/122, 83.6%), and had consumed alcohal in the past year (101/122,
82.8%). Both arms saw significant postintervention gains in the knowledge of alcohol’s impacts on diabetes-related factors,
health-protecting attitudes toward drinking, and concerns about drinking. All participants reported significant decreasesin binge
drinking 2 weeks after the intervention (21.3%; odds ratio 0.48, 95% CI 0.31-0.75) compared with the 2 weeks before the
intervention (43/122, 35.2%). Changesin binge drinking after the intervention were affected by changesin concerns about al cohol
use and T1D. Those who viewed the provider narrator were significantly more likely to rate their narrator as knowledgeable and
trustworthy; there were no other significant differences in intervention effects by the narrator.

Conclusions: Theintervention model was highly acceptable and effective at reducing self-reported binge drinking at follow-up,
offering the potential for broad dissemination and reach given the web-based format and contactless, on-demand content. Both
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intervention narrators increased knowledge, improved health-protecting attitudes, and increased concerns regarding alcohol use.
The participants' perceptions of expertise and credibility differed by narrator.

Trial Registration:
International Registered Report Identifier (IRRID):

(J Med Internet Res 2021;23(9):€26418) doi: 10.2196/26418

Clinical Trials.gov NCT02883829; https://clinicaltrials.gov/ct2/show/NCT02883829
RR2-10.1177/1932296819839503
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Introduction

Background

Effective management of chronic conditions such as type 1
diabetes(T1D) isaffected by individual -, family-, community-,
and health care system-level features[1]. For adolescents and
young adults with T1D who may struggle to meet glycemic
targets [2], disease self-management (eg, blood glucose
monitoring) and risk behaviors (eg, alcohol consumption and
poor diet) are some of the many factors that influence the
achievement of glycemic targets[3,4]. Thetransitionto college
may be a particularly vulnerable period, as self-management
processes are disrupted, risk behaviorsrise, and accessto support
and supervision from family and heath care providers
diminishes[5].

Clinical studies in the United States have found that 1 in 3
youthswith T1D may drink alcohol by thetimethey reach high
school [6]. Postsecondary education (eg, college or university)
studentswith T1D may be especially vulnerableto initiating or
intensifying alcohol use, as many reside in settings that are
ill-prepared to identify and support their health needs [7].
Alcogenic college environments [8-10] create social pressures
that foster alcohol use[11,12]. Despite the risks associated with
alcohol consumption and T1D [13,14], college-aged youths
with T1D have poor alcohol-related health literacy [15,16] and
engage in risky alcohol use [8,17]. There is a dearth of
evidence-based interventions to minimize al cohol-related risks
in youths with T1D in general [3,16,18] and fewer targeting
thosein college [19].

Given the high potential for alcohol-related health harm, it is
critically important to identify how best to engage college
studentswith T1D around harm reduction [20]. Consistent with
the students' developmental status, successful interventions
may require a patient-centered focus and peer or provider
directives, reinforcing the value of health-protecting behavior
[21-24]. A digital approach to delivering specialized information
may be especially advantageous in situations where college
students are distanced from their speciaty care or where college
health services may be underresourced for the provision of
chronic disease-specific guidance [25]. The digitally oriented
nature of thisage group suggeststhat the studentswill be highly
receptive to such delivery [26]; however, even digital materials
may benefit from delivery by a compelling spokesperson who
can appropriately frame the educationa materials.
Communication sciences and behavioral economics posit
different ways in which the presentation of information can
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affect decision-making; thus, understanding the acceptability
and impact of different narrators for delivering harm reduction
messages may optimize their effects. Peer delivery could be
especially meaningful if college students with T1D personally
identify with the narrator and feel supported regarding the
distress arising from contravening social norms that encourage
drinking. Conversely, provider delivery may be highly
salient—clinician expertise, gravitas, and the grounding of
guidancein diabetes science may beimpactful for shaping health
beliefs and behaviors.

Objective

The aims of this study are to understand the acceptability of a
digital hedlthintervention for addressing alcohol userisk among
college students with T1D and to test the relative salience of
two types of narrators for its delivery and framing. Consistent
with a stepped approach for designing behavioral interventions
[27,28], we undertook a pilot trial to evaluate the acceptability
and impacts of theintervention overall and measure therelative
salience of competing versions of the intervention, with one
version delivered by a peer educator and another delivered by
a specidty care provider (ie, a medicine-pediatric
endocrinologist). The intervention coupled diabetes-related
medical science and socia-emotional content, building on
formative work indicating that both elements are considered
high prioritiesfor substance use—related interventionstargeting
adolescents and young adults with chronic conditions [22].
Given prior evidence about the effectiveness of peer support
for diabetes self-management [29-34], we hypothesized that
exposureto peer delivery of thisinformation would show higher
acceptability and impacts on knowledge, attitudes, and behaviors
than provider delivery.

Methods

Overview

We implemented a pilot trial to test two competing versions of
anovel psychoeducational intervention targeting acohol -related
knowledge, attitudes, and behaviors of college students with
T1D from the United States and Canada. The approach to
engaging participants has been previously reported [35]. For
the pilot, we randomized the narrators delivering and framing
the educational materials. Both structured and open-ended
survey data were collected. This study was approved by the
institutional review board.
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Recruitment and Consent tablet, or computer. After entering the survey, the individuals
The participants were recruited from two diabetes advocacy ~CcOmMPleted the web-based informed consent (or assented with
groups through social media, direct email newsletters, and a  &Walver of parental consent for those aged 17 years). Additional
website banner. The recruitment messages were linked to a €tailS of recruitment procedures and study implementation,
website with additional study details and safety resources. The Including an evaluation of ~sampling procedures  and
website, inturn, transferred interested individualstoaREDCap ~ 9€nerdizability, have been previously published [35] and are
(Research Electronic Data Capture) survey hosted on secure  SUmmarized in the CONSORT (Consolidated Standards of
servers; thewebsite and survey were accessibleon asmartphone,  RePorting Tridls) diagram (Figure 1).

Figurel. Trial CONSORT (Consolidated Standards of Reporting Trials) diagram showing participant flow through each stage of the randomized trial
from recruitment through analyses.

Survey entries (N=291)

Excluded (n=48)
Exited survey before providing consent (n=48)

Y

=jellli=his | Affirmed online consent (n=243)

Excluded (n=16)
P+ Did not meet inclusion criteria (n=2)
Did not complete baseline assessment (n=14)

Y

Allocation Randomized (n=227)
+ Allocatedto peerarm (n=114)
* Allocatedto provider arm (n=113)

Time to completion for intervention video and survey
was =5 minutes and one of the following:
Peer arm (n=44)
Duplicate email provided across records (n=26)
“Copy and paste” qualitative responses (n=18)
Provider arm (n=45)
Duplicate email provided across records (n=27)
“Copy and paste” qualitative responses (n=18)
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Followup Valid records (n=138)
*+ Peerarm (n=70)
* Providerarm (n=68)

Lost to followup in peer arm (n=7)
Did not complete postintervention survey (n=3)
Did not complete final followup survey (n=4)
Lost to follow-up in provider arm (n=9)
Did not complete postintervention survey (n=1)
Did not complete final followup survey (n=8)

Y

Analysis Analyzed (n=122)
+ Peerarm (n=63)
* Providerarm (n=59)

After providing consent, the respondents answered screening | ntervention and Assessments
guestions to ascertain eligibility (aged 17-25 years, received a
diagnosisof T1D, and currently attending, enrolled at acollege,
or university), and those who met theinclusion criteria (hereafter
participants) were directed to complete the remainder of the

Upon completion of the baseline survey, the participants were
automatically randomized to receive one of two brief
psychoeducational videos narrated by either an endocrinol ogist
(provider) or a college student with T1D (peer educator). A

baseline survey. REDCap module executed stratified randomization based on
sex, year in college, and alcohol use in the past year. The
intervention video included educational content about the effects
of alcohol on physical and psychological functioning in persons
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with T1D and addressed the social aspects of acohol use
through visually rich, annotated graphics that described how
and why youths with T1D choose to limit alcohol usein social
settings; overall, the video had a harm reduction rather than
abstinence focus that did not specifically call for abstinence or
suggest safe limitsin use.

To devel op the psychoeducational content for the intervention,
we conducted qualitative interviews using a semistructured
interview guide grounded in social cognitive theories of
risk-taking among adolescents with chronic conditions [22].
The topics covered daily experiences of the patient’s medical
condition; information about personal, social, situational, and
clinical factors affecting decision-making regarding alcohol
use; and preferencesfor clinical communication about substance
use. The results of the qualitative interviews, in combination
with prior epidemiological investigations to ascertain salient
concerns, motivations, and consequences of alcohol use
[6,9,22,36-38], informed the development of an intervention
containing patient-centered, accessible information regarding
disease-specific concerns and goals while also addressing the
complexity of navigating chronic disease management and
alcohol use in the setting of adolescent-typical peer pressures
and impulses. Clinically accurate content to address
disease-specific concerns related to alcohol use within the
context of T1D (eg, the effects of alcohol on glucagon efficacy
and identification of hypoglycemic symptoms) was devel oped
with input from pediatric endocrinologists, chronic disease
epidemiologists, and a developmental behavioral pediatrician
specializing in addiction medicine and treating adolescent
substance use. Experiential or slice of life observations about
alcohol use and living with T1D were also incorporated into
the intervention using illustrative quotes taken from formative
qualitative research [22], with content designed to address the
main social and psychological concerns of the target group.
Drawingscreated by an artist embedded in the study team aided
in the explanation of both clinical and social-behavioral concepts
and were included in the intervention.

Beforetesting, theintervention underwent formative evaluation
through iterative rounds of piloting (for accessibility and
acceptability) with patients representing the target group (ie,
adolescents and young adults with T1D presenting for routine
clinical care to an outpatient hospital clinic). Feedback on the
intervention was collected in a structured session with trained
members of the research team. The formative evaluation also
included a review by pediatric endocrinologists to ensure the
accuracy of clinical and health-related content before moving
to video production and with stakeholders representing the
advocacy organizations through which the study samples were
to berecruited. The visual intervention content wasthen overlaid
with the corresponding audio explanation, narrated by either a
peer or provider narrator. The narration scripts were identical
for both the peer and provider versions of theintervention, with
the exception of the initial narrator introductions containing
narrator-specific identification (ie, the narrator’s name and role
or credentials). The peer and provider narrators were
purposefully selected to be of the same gender and same race,
and they were similarly styled to reduce the influence on
audience perceptionsrelated to factors other than the narrator’s
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role. Other than the narrator, all video content was identical.
Thefinal versionsof theintervention (approximately 7.5 minutes
in duration) were uploaded to a private channel on a video
hosting site and embedded within the REDCap survey so that
the participants could automatically view the video without
having to exit the survey.

The participants completed a brief survey immediately after
viewing the video, and 2 weeks after completion of the initial
session (baseline survey, intervention video, and immediate
postintervention survey), they were sent a follow-up survey
through email (automated through REDCap, with up to two
additional reminders). The participants received a US $20 gift
card for completion of each of the two sessions (initial and
follow-up). Of the 138 valid responses at baseline, 134 (97.1%)
completed the immediate postintervention survey, and 122
(88.4%) subsequently completed the follow-up assessment.
Compared with the parti cipants with complete follow-up, those
lost to follow-up were older at diagnosis (13.3 years vs 10.6
years, P=.04; data not shown); no other significant differences
were observed.

Covariates

The participants provided sociodemographic data (eg, age, sex,
race or ethnicity, parental education, health insurance,
enrollment status, school year, living arrangement, and region
of college or university attended) and clinical information (eg,
age during diagnosis or disease duration, last glycated
hemoglobin [HbA ] value, current insulin pump use, current
continuous glucose monitoring [CGM] device use, average
blood glucose tests per day, average HbA ;. tests per year, and
self-rated health) at baseline.

Sdf-reported Alcohol Use (Primary Outcome)

The participants self-reported a cohol use behaviors at baseline
and follow-up assessments, including validated measures of
binge use during the past 2 weeks (defined as having 3, 4, 5, or
more drinks containing alcohol on one occasion, depending on
age and sex threshold [39]). The participants identified any
recent events or breaks that were atypical for their schedulein
responseto novel questions. The eventswere grouped into those
potentially associated with agreater likelihood of drinking (eg,
spring bresk spent with friends) or those with a reduced
likelihood of drinking (eg, midterms or final examinations).

Knowledge, Attitudes, and Concerns Toward Alcohol
Use (Secondary Outcomes)

The secondary outcomesrelied on novel test batteriesthat were
devel oped for aseries of related studies and informed by clinical
reviews and epidemiologic insights [6,22,40,41]. During all
three assessments, the participants were asked about their
knowledge of the potential impacts of alcohol use on diabetes
(10 items with responses of “true,” “false,” or “don’t know”),
attitudes toward drinking with diabetes (six items rated from
“strongly disagree” [score=1] to “strongly agree” [score=10],
with two items only asked among drinkers), and concerns about
the potential impact of alcohol on diabetes (seven items rated
from “ not concerned” [score=0] to “very concerned” [score=6]).
To summarize knowledge, the number of correct items was
determined. To summarize attitudes and concerns, the mean
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score across al items was determined for each; higher scores
reflected health-protecting attitudes toward drinking or greater
concern about the impact of alcohol. Although the measures
were novel and not previously validated, they demonstrated
reasonableinterna consistency (Cronbach a=.9079 for concerns
and .6462 for attitudes).

Intentions and I mpressions (Secondary Outcomes)

At postintervention and follow-up assessments, the participants
were asked about their impressions of the video (13 itemsrated
from “strongly disagree” [score=1] to “strongly agree”
[score=10Q]) and their intentions (10 itemsrated from “ definitely
will not” [score=1] to “definitely will” [score=8], with two items
only asked among drinkers). To summarize impressions and
intentions, the mean score across al items was determined for
each; higher scores reflected more favorable impressions of the
intervention (ie, acceptability) or greater intention to engagein
lower-risk behaviors. The measures demonstrated reasonable
internal consistency (Cronbach a=.8581 for impressions and
.8294 for intentions). For aligning with intentions, the
participants were asked at the final follow-up to specify actual
behaviors, including (1) if they had talked in the past 2 weeks
with friends, health care providers, or someone el se about how
alcohol affects diabetes and (2) the frequency with which they
tested their blood sugar before, during, or after drinking during
the past 2 weeks.

The participants were also prompted with open-response
guestions on their diabetes care or a cohol use, first impressions
of the video (after the intervention), and final thoughts about
the video (final follow-up). The participants who endorsed
learning something new or having unanswered questions were
prompted for further clarification. These open-ended questions
were intended to complement the quantitative impression
measures by providing a more subjective and nuanced
perspective on intervention acceptability.

Analytic Approach

The analysesfollowed amixed methods protocol, investigating
structured survey data and thematically coding optional
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comment data. Quantitative analyses were performed using
SASversion 9.4 (SASIngtitute Inc). Statistical significancewas
set at P<.05. All individuals who were randomized into the
study and compl eted the follow-up wereincluded in the analyses
(N=122). Differencesin characteristics between the arms were
assessed using appropriate bivariate tests (Table 1). Differences
in outcomes between the arms at baseline and follow-up were
evaluated using bivariate tests (Table 2). Multivariate mixed
effects models estimated the intervention effects on the
outcomesoverall (main effects models) and by arm (interaction
models; Table 3); adjusted predictive marginswere output from
these models to visuaize the intervention effects (Figure 2).
Adjusted regression analysismodel s controlled for age at survey,
age at diagnosis, sex, race or ethnicity, parent education, last
HbA,. value, and CGM device use, while accounting for
repeated measures; the models for alcohol use outcomes were
additionally adjusted for atypical events affecting the likelihood
of drinking. We selected measures for covariate adjustment
based on their known association with acohol use behaviors
(eg, age and sex), known association with diabetes knowledge
(eg, HbA . value), or imbalance across treatment arm (eg,
parental education). We additionally evaluated the secondary
outcomes (change in knowledge, attitudes, and concerns from
baseline to after the intervention) as predictors of the overall
change in binge drinking (at final follow-up vs baseline). The
participants’ responses to the open-response questions were
analyzed using an iterative process, including open coding, to
identify emergent themes [22] and refinement of the coding
scheme over several rounds of joint review with 3 coders (RKT,
LEW, and ERW). Disagreements were resolved through
discussion and consensus. Themes that reflected consistent
commonality acrossthe responses or important distinctive motifs
were specified; illustrative quotes for each theme were selected
and summarized as context to understand the impacts of the
intervention (Multimedia Appendix 1). All 122 participants
provided a textual response for their impression of the video,
and 91 provided atextual response for the remaining optional
prompts; the response rates did not differ by arm (P=.40).
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Table 1. Sociodemographic and clinical characteristics by intervention narrator (N=122).

Characteristics Tota Peer Provider P value
Total, n (%) 122 (100) 63 (51.6) 59 (48.4) N/A2

Sociodemographic characteristics

Age at survey (years), mean (SD) 20.46 (1.44) 20.35 (1.48) 20.58 (1.40) .35
Sex, n (%) .86
Male 24(19.7) 12 (19) 12 (20.3)
Female 98 (80.3) 51(81) 47 (79.7)
Race and ethnicity, n (%) 25
White or non-Hispanic 102 (83.6) 55 (87.3) 47 (79.7)
Person of color or Hispanic 20(16.4) 8(12.7) 12 (20.3)
Parental education, n (%) .02
High school degree or less 8(6.6) 232 6(10.2)
Some college, no degree 16 (13.1) 6(9.5) 10 (16.9)
Associate's degree 13 (10.7) 7(11.1) 6(10.2)
Bachelor’s degree 43(35.2) 18 (28.6) 25 (42.4)
Graduate degree 41 (33.6) 30 (47.6) 11 (18.6)
Unsure 1(0.8) 0(0) 1(1.7)
Health insurance, n (%) .78
Parent’s plan 108 (88.5) 57 (90.5) 51 (86.4)
Own plan (including school plan) 7(.7) 3(4.8) 4(6.8)
Public or uninsured 7(5.7) 3(4.8) 4(6.8)
Enrollment status, n (%) .68
Full time 109 (89.3) 57 (90.5) 52 (88.1)
Part time or other 13 (10.7) 6 (9.5) 7(11.9)
Year in school, n (%) .94
Freshman 14 (11.5) 8(12.7) 6(10.2)
Sophomore 38(31.1) 20 (31.7) 18 (30.5)
Junior 38(31.1) 19 (30.2) 19 (32.2)
Senior 20 (16.4) 9(14.3) 11 (18.6)
Fifth year or graduate student 12 (9.8) 7(11.1) 5(8.5)
Living arrangement during school, n (%) .18
At home, with parent, or guardian 23(18.9) 9(14.3) 14 (23.7)
On or off campus housing 99 (81.1) 54 (85.7) 45 (76.3)
Region of college or university, n (%) 0.28
Northeast 34(27.9) 17 (27) 17 (28.8)
Midwest 29 (23.8) 14(22.2) 15 (25.4)
South 46 (37.7) 27 (42.9) 19(32.2)
West 9(7.4) 2(3.2) 7(11.9)
Outside the United States 4(3.3) 3(4.8) 1(1.7)

Clinical characteristics

Age at diagnosis (years), mean (SD) 10.56 (5.14) 9.89 (5.28) 11.27 (4.93) .08
Disease duration (years), mean (SD) 9.90 (5.32) 10.46 (5.48) 9.31(5.12) .18
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Characteristics Total Peer Provider P value
Last HbA 1° value, mean (SD) 7.65 (1.20) 7.47 (1.10) 7.84(1.27) .06
Insulin pump use, n (%) .69

Not using 21(17.2) 10 (15.9) 11 (18.6)
Currently using 101 (82.8) 53(84.1) 48 (81.4)
Continuous glucose monitor use, n (%) .08
Not using 48 (39.3) 20(31.7) 28 (47.5)
Currently using 74 (60.7) 43 (68.3) 31(52.5)
Aver age blood glucose tests (times per day), n (%) 22
0-2 25 (20.5) 16 (25.4) 9(15.3)
34 45 (36.9) 25(39.7) 20(33.9)
5-6 32(26.2) 12 (19) 20 (33.9)
>7 20 (16.4) 10 (15.9) 10 (16.9)
Average HbA 1 tests per year, n (%) .06
0-1 12(9.8) 5(7.9) 7(11.9)
2 31(25.4) 19 (30.2) 12 (20.3)
3 36 (29.5) 23(36.5) 13(22)
>4 43(35.2) 16 (25.4) 27 (45.8)
Self-rated health, n (%) a7
Fair or poor 13 (10.7) 5(7.9) 8(13.6)
Good 56 (45.9) 29 (46) 27 (45.8)
Very good 46 (37.7) 25(39.7) 21 (35.6)
Excellent 7(5.7) 4(6.3) 3(5.1)
Past-year alcohol use, n (%) .94
None 21(17.2) 11 (17.5) 10 (16.9)
Any 101 (82.8) 52 (82.5) 49 (83.1)

3N/A: not applicable.
bH bA 1. glycated hemoglobin.
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Table 2. Unadjusted outcomes at baseline and follow-up by narrator (N=122)2.

Characteristics Total Peer Provider P value

Past 2-week binge use (self-reported), n (%)

Baseline (any) 43(35.2) 21(33.3) 22(37.3) .65
Follow-up (any) 26 (21.3) 14 (22.2) 12 (20.3) .80
Difference at follow-up versus baseline -13.9 -11.1 -16.9 48

Knowledge summaryb

Baseline, mean (SD) 8.11 (1.58) 8.35 (1.30) 7.86 (1.81) 20
Postintervention, mean (SD) 8.84 (1.28) 8.97 (1.15) 8.69 (1.41) 27
Follow-up, mean (SD) 8.78 (1.29) 8.95 (0.92) 8.59 (1.58) .32
Difference at postintervention versus baseline +0.72 +0.62 +0.83 75
Difference at follow-up versus baseline +0.66 +0.60 +0.73 .97

Attitude summary®

Baseline, mean (SD) 7.66 (1.38) 7.71 (1.27) 7.61 (1.50) 81
Postintervention, mean (SD) 7.87 (1.25) 7.84 (1.21) 7.91(1.29) 63
Follow-up, mean (SD) 7.72 (1.24) 7.68 (1.24) 7.76 (1.24) 77
Difference at postintervention versus baseline +0.22 +0.13 +0.31 .20
Difference at follow-up versus baseline +0.06 -0.03 +0.15 44

Concern summaryd

Baseline, mean (SD) 3.10 (1.62) 2.92 (1.67) 3.29(1.55) 23
Postintervention, mean (SD) 3.33(1.67) 3.09 (1.76) 3.58 (1.55) 15
Follow-up, mean (SD) 3.13(1.70) 2.80(1.72) 3.48(1.62) .02
Difference at postintervention versus baseline +0.23 +0.17 +0.29 .84
Difference at follow-up versus baseline +0.03 -0.12 +0.19 14

Intention summary®

Postintervention, mean (SD) 5.13(1.39) 4.94 (1.43) 5.33(1.33) .10
Follow-up, mean (SD) 4.80(1.18) 4.76 (1.25) 4.84 (1.10) 67
Difference at follow-up versus postintervention -0.33 -0.18 -0.49 .08

Impression summaryf

Postintervention, mean (SD) 7.28 (1.48) 6.95 (1.67) 7.64 (1.14) .03
Follow-up, mean (SD) 7.07 (1.53) 6.94 (1.68) 7.22 (1.35) .38
Difference at follow-up versus postintervention -0.21 -0.01 -0.42 .07

In past 2 weeks...(at follow-up), n (%)
Talked with anyone about alcohol and type 1 diabetes 68 (55.7) 39 (61.9) 29 (49.2) .16
Always tested before, during, or after drinking 54 (44.3) 23(36.5) 31 (52.5) .07

3P values compare the peer versus provider arms.

b The know edge summary indicates the number of correct items out of atotal of 10 items.

®The attitude summary reflects the mean (SD) score across six items for drinkers and four items for nondrinkers; the response options ranged from
“strongly disagree” (score=1) to “strongly agree” (score=10).

%The concern summary reflectsthe mean (SD) score across seven items; the response options ranged from “ not concerned” (score=0) to “very concerned”
(score=6).

®The intention summary reflects the mean (SD) score across 10 items for drinkers and eight items for nondrinkers; the response options ranged from
“definitely will not” (score=1) to “definitely will” (score=8).

The impression summary reflects the mean (SD) score across 12 items; the response options ranged from “strongly disagree” (score=1) to “strongly
agree” (score=10).
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Table 3. Adjusted regression analysis results?

Wisk et &

Characteristics Main effects models Interaction models
Estimate (95% ClI) P value Estimate (95% CI) P value
Past 2-week bingeb
Peer versus provider 0.72 (0.33 10 1.60) 42 0.69 (0.29 t0 1.67) 41
Follow-up versus baseline 0.48 (0.31t0 0.75) <.001 0.45 (0.25t0 0.83) .01
Peerxfollow-up _c — 1.14 (0.46 t0 2.79) .78
Knowl edged
Peer versus provider 0.25(-0.21t00.72) .28 0.37 (-0.22 t0 0.96) 22
Postintervention versus baseline 0.72 (0.50 to 0.95) <.001 0.83 (0.46 t0 1.20) <.001
Follow-up versus baseline 0.66 (0.42 t0 0.91) <.001 0.73(0.32t0 1.14) <.001
Peerxpostintervention — — -0.21 (-0.67t0 0.24) .36
Peerxfollow-up — — —0.13 (-0.61 to 0.36) .61
Attitudes®
Peer versus provider —0.08 (-0.48t0 0.33) 71 0.13(-0.37t0 0.63) .62
Postintervention versus baseline 0.22 (0.06 t0 0.37) .007 0.31 (0.06 to 0.56) .02
Follow-up versus baseline 0.06 (-0.10t0 0.22) A7 0.15 (-0.08 t0 0.38) .20
Peerxpostintervention — — -0.18 (-0.491t00.13) .26
Peerxfollow-up — — —0.18 (-0.50 t0 0.13) .26
Concerns'
Peer versus provider —0.59 (-1.19t0 0.01) .05 —0.44 (-1.06 t0 0.18) .16
Postintervention versus baseline 0.23 (0.06 to 0.40) .009 0.29 (-0.01 t0 0.58) .06
Follow-up versus baseline 0.03 (-0.19t0 0.25) .81 0.19 (-0.15t0 0.52) .28
Peerxpostintervention — — -0.12 (-0.46 10 0.23) 51
Peerxfollow-up — — —0.31(-0.75t0 0.13) A7
Intentions?
Peer versus provider -0.13 (-0.57 t0 0.31) 56 -0.28 (-0.78100.22) 27
Follow-up versus postintervention -0.33(-0.51t0-0.15) <.001 —0.49 (-0.78 to —0.20) .01
Peerxfollow-up — — 0.30 (-0.06 to 0.67) .10
Impr ond’
Peer versus provider -0.50 (-1.01 to 0.01) .05 -0.71 (-1.25t0-0.17) 01
Follow-up versus postintervention -0.21 (-0.40t0o -0.01) .04 -0.42 (-0.74 t0 -0.10) .01
Peerxfollow-up — — 0.41 (0.02 to 0.80) .04

3All models were adjusted for age at survey, age at diagnosis, sex, race or ethnicity, parent education, last glycated hemoglobin value, and continuous
glucose monitoring device use. Modelsfor binge use additionally adjust for atypical eventsthat affect the likelihood of drinking. The peertimeinteraction
coefficient representsthe differencein the change over time for the peer arm versusthe provider arm (only included in Interaction models); thisindicates
if the effect of the intervention differed by arm. When not statistically significant at P<.05, results from the Main Effects column are preferred.

bSelf-reported past 2-week binge alcohol use was modeled with a binomial distribution. Odds ratios are shown instead of 3 coefficients.
“These are models in which this term was not included.
The knowledge summary score indicates the number of correct items out of atotal of 10 items, modeled with anormal distribution.

®The attitude summary score (average of six items for drinkers and four items for nondrinkers, scored from “strongly disagree” [score=1] to “strongly
agree” [score=10]) was modeled with anormal distribution.

The concern summary score (average of seven items, scored from “not concerned” [score=0] to “very concerned” [score=6]) was modeled with a
normal distribution.

9Theintention summary score (average of 10 itemsfor drinkersand eight itemsfor nondrinkers, scored from “definitely will not” [score=1] to “ definitely
will” [score=8]) was modeled with anormal distribution.
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MThe impression summary score (average of 12 items, scored from “strongly disagree” [score=1] to “strongly agree” [score=10]) was modeled with a

normal distribution.

Figure 2. Adjusted margina intervention effects (y axis) both overall (A, main effects models) and by treatment arm (B, interaction models) across
time points (x axis). Adjusted margina means or probability and 95% Cls were output from multivariate mixed effects models as described in the
Methods section. In panel A, the P valuesindicate the statistical significance for the overall intervention effect acrosstime; for example, theintervention
reduced the prevalence of binge drinking at final follow-up compared with baseline at P<.001. In panel B, the P valuesindicate the statistical significance
for the difference in the intervention effect across time by arm (interaction); for example, the reduction in the prevalence of binge drinking at final
follow-up compared with baseline was not significantly different by treatment arm at P=.78.

Figure 2A - Adjusted marginal intervention effects
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Figure 2B — Adjusted marginal intervention
effects by narrator
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Sample Characteristics

The participants were aged 20.46 (SD 1.44) years, 80.3%
(98/122) were women, 83.6% (102/122) were White and
non-Hispanic, 68.9% (84/122) had a parent with a bachelor’s
degree or higher, 82.8% (101/122) used insulin pumps, 60.7%
(74/122) used CGM devices, their last HbA . value was 7.65
(SD 1.20), and 82.8% (101/122) self-reported past-year a cohol

https://www.jmir.org/2021/9/e26418
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use (Table 1). The characteristics were largely balanced across
the peer (63/122, 51.6%) and provider (59/122, 48.4%) arms,
except for thefact that the peer arm participants reported higher
parental education (P=.02) than their counterparts.

Knowledge, Attitudes, and Concerns

Despite the participants’ high baseline knowledge (participants
averaged 8.11, SD 1.58 correct items out of 10; Table 2), there
was a significant adjusted improvement in correct knowledge
itemsof +0.72 after theintervention (95% CI 0.50-0.95; P<.001,
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Table 3; Figure 2) and +0.66 at follow-up (95% CI 0.42-0.91;
P<.001); the improvements after the intervention and at
follow-up were not significantly different by arm (P=.36 and
P=.61, respectively). The improvements were driven by an
increased understanding of the impact of alcohol on the liver,
the distinction between being drunk and low blood glucose, the
interaction between alcohol and glucagon, and alcohol-related
dehydration (Multimedia Appendix 2).

The participants saw adjusted improvementsin health-protecting
attitudes of +0.22 after the intervention compared with baseline
(95% CI 0.06-0.37; P=.007; Table 3; Figure 2); overall
improvements after the intervention were similar by arm
(P=.26). Attitudes did not differ between the follow-up and
baseline (+0.06, 95% CI —0.10t0 0.22; P=.47). Postintervention
changes were driven by attitudes related to telling friends that
they cannot drink because of diabetes, and at follow-up, fewer
college students agreed that college studentswith diabetes could
drink if they are careful (Multimedia Appendix 2).

The participants reported adjusted increases in concerns about
alcohol of +0.23 after the intervention versus baseline (95% Cl
0.06-0.40; P=.009; Table 3; Figure 2); improvements after the
intervention were similar by arm (P=.51). Concerns were not
different at follow-up versus baseline (+0.03, 95% CI —0.19 to
0.25; P=.81). Postintervention changeswere driven by increased
concern for the effectiveness of glucagon while drinking,
whereas increased concerns about the impact of alcohol on
HDbA . tests were greater for those in the provider arm than for

those in the peer arm (Multimedia Appendix 2).

Intentions and Impressions

Adjusted overall intentions to engage in lower-risk behaviors
decreased from after the intervention to final follow-up (-0.33,
95% Cl —0.51 to -0.15; P<.001; Table 3). Positive impressions
of the intervention decreased for those in the provider arm
(-0.42, 95% CI —0.74 to —0.10; P=.01), whereas those in the
peer arm had lower impressions than those in the provider arm
(-0.71, 95% CI —1.25 to —0.17; P=.01), but their impressions
were stable over time (interaction +0.41, 95% CI 0.02-0.80;
P=.04). The adjusted ratings of narrator knowledge and trust
were significantly higher for the provider arm than for the peer
arm (Multimedia Appendix 2). After the intervention, the
provider arm participants also rated their trust in theinformation
presented and willingness to share this video more highly than
the peer arm participants. The provider arm was significantly
more likely to decrease their rating of whether they learned
something new from after the intervention to follow-up than
the peer arm. Intentions to tell their friends about the effect of
alcohol on diabetes and to ask their provider about diabetesand
alcohol use were stable for the peer arm but more likely to
decrease at follow-up for the provider arm.

Alcohol Use Outcomes

Overdll, the intervention was associated with a 52% adjusted
relative reduction in self-reported binge drinking (odds ratio
[OR] 0.48, 95% CI 0.31-0.75; P=.001; Table 3; Figure 2) from
baseline to follow-up, with no significant difference across
narrators (P=.78). The change in concernsfrom baseline to after
the intervention was significantly associated with a reduction
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in binge drinking at follow-up (OR 0.71, 95% CI 0.58-0.88;
datanot shown), whereas the changesin knowledge and attitudes
were not (knowledge OR 0.93, 95% CI 0.75-1.15; attitudes OR
0.90, 95% CI 0.70-1.15).

Qualitative Outcomes

Overall, the qualitative responses suggested that the participants
seemed to derive value from theintervention, with four primary
themes emerging (Multimedia Appendix 1). First, the youth
want disease-specific information about alcohol and have
various sources of knowledge acquisition, including through
theintervention. Some participants were disappointed that they
had not previously been exposed to information about theimpact
of alcohol on diabetes from other sources (such as their care
providers), whereas others expressed appreciation for receiving
thisnew information during the study. However, theinformation
was not novel to al participants, and some described prior
acquisition of knowledge through sources such as the internet
or peers, as well as their health care teams. Second, the youth
noted the influence of personal safety on acohol use
decision-making and the desire for harm reduction messages,
as well as new safety practices motivated by the intervention.
The participants recognized the prevalence of acohol useamong
college students with T1D, expressing a preference for video
content encouraging safe and responsible use rather than
compl ete abstinence. Some participants commented upon current
safety practices such asdrinking with friends and checking their
blood sugar while consuming alcohol, whereas others discussed
new behaviors inspired by the video, such as recognition of
their need to monitor and adjust for their own acohol intake
limits. The third theme encompasses the appeal of intervention
content that is not only developmentally appropriate and
affirming of persona experiences but also contains an
authoritative voice and is professionaly produced. Many
participants remarked upon their ability to relate to the video
because of the relevance of theinformation and trustworthiness
of the speakers, whereas others yearned for more personal
stories, easily digestible content, and improved production
quality. Finally, the youth addressed factors complicating
diabetes and alcohol use management at college, including the
need for and role of adequate systems of support. The
participants el ucidated ongoing challenges faced by youth with
T1D, such as socia isolation from peers without T1D,
inadequate access to speciaists on campus, and difficulty
balancing their health with other competing priorities during
the college years.

Discussion

Principal Findings

This pilot triad demonstrates that a novel, web-based
psychoeducational intervention reduces self-reported binge
drinking 2 weeks after the intervention among college students
with T1D, irrespective of the narrator. Both narratorsimproved
knowledge of the effects of alcohol and temporarily affected
attitudes toward and concerns about drinking, although the
provider narrator was more highly rated regarding subject
knowledge and trustworthiness. Given measurable reductions
in binge drinking at follow-up, this brief video intervention
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demonstrates promise for mitigating risky acohol consumption
among college students with T1D, and the web-based format
issuitable for delivery across numerous settings.

The substantial reduction in binge a cohol use observed for the
participants in both arms suggests that both peer and provider
narrators can motivate behavioral change. However, the
mechanisms by which the narrator affects change may be
different. The provider narrator appeared to quantitatively win
out over the peer narrator with respect to perceived knowledge
and trustworthiness, suggesting that delivery of factual content
may be enhanced by the aura of clinical authority or that some
youths strongly trust and respond to perceived medical experts.
Prior qualitative work reported that youths living with chronic
conditions conveyed an emphatic preference for the inclusion
of information about alcohol use in subspecialty care and
reported thinking that their specialty care team know them and
their disease best [22]; current qualitative findings echo this
and indicate high respect for providers' authority on this topic.
The peer narrator appeared to better motivate the intention of
the participantsto speak with others about the effects of alcohol
on their diabetes, suggesting that emotional processing and
sharing of experiences may be important for motivating
behavioral change and reinforcing knowledge gains. The
qualitative findings also supported the participants' desire for
narrator and content relatability, as the participants responded
positively to hearing their own experiences reflected by their
peers. Subtle differences in secondary outcomes by narrator
underscore the need for purposeful, well-designed future work
to tease out the components that produce cognitive, affective,
and behavioral changes, including over alonger time horizon,
using insights from pilot work to design and refine a robust
intervention suitablefor testing in atraditional, controlled trial,
consistent with best practice recommendations for behavioral
trials[42].

Future work should evaluate delivery on alonger timescale and
determine if greater personalization might solidify and sustain
the effects to extend the promising results from this pilot. As
changesin concerns about a cohol and diabetes (an intermediate
outcome predicting areduction in binge use) were not sustained
at the final follow-up, the single-dose intervention appeared to
alert the participants to possible dangers, generating anear-term
response of increased concern. The lack of sustained change
may reflect recalibration of concern, given time to absorb new
information (knowledge and experience), growth in perceived
self-efficacy for navigating drinking, or retrenchment from the
initial state of alarm. A model that delivers multiple doses
(boosters) may help to reinforce and sustain the response; hence,
future studies should investigate changes over longer periods
for a single and possibly multiple-dose intervention. Both
narrators in this trial were unknown to the participants,
intervention delivery from someone with whom participants
have an established relationship, such asatrusted provider [43]
or close friend, may also boost intervention effects; however,
these designs would limit the scalability of abroadly diffusible
digital intervention. Alternatively, the effectiveness of a
one-timeinteraction may be enhanced by providing youthswith
the opportunity to subsequently discuss the intervention’s
educational content with atrusted provider or peer.
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Although in-person anticipatory conversations between
adolescents or young adults and their diabetes care teams about
the effects of alcohol on their health and strategies for avoiding
risk may be the gold standard for delivering a preventive
intervention, this model may not be practical. Providers are
increasingly tasked with covering a myriad of topics during
short clinical encounters [44], and heath guidance is
increasingly delivered through web-based channels. Therefore,
understanding the acceptability and effects of electronic
interventions is vital [45]. Prior work has demonstrated that
web-based information and diabetes support can augment
clinical care [46] and improve quality of life [47]. This study
demonstrates that digitally delivered interventions can
effectively engage college studentswith T1D and provide them
with vital health information, apromising model for larger-scale
dissemination [25,48]. Future research and implementation
studies are needed to evaluate the long-term effectiveness of
digital toolsand build evidence around best practicesfor content
and delivery [49,50].

Finally, many of the participants noted that they would have
liked to receive this intervention earlier (ie, before they began
drinking or matriculated to college). As the intervention
materials were not specific only to college, the current
intervention might be generalizable for use with younger
individuals or young adults not attending college, and such
extensions could be tested. However, as this intervention was
designed to focus on harm reduction, further investigation,
including with respect to timing of or age at delivery, is needed
to determine if these materials are suitable for the goal of
preventing drinking initiation.

Limitations

This study includes severa limitations. First, as with all
internet-based recruitment, the underlying population
(denominator) [51] isunclear, making it difficult to characterize
sample representativeness and imposing constraints on
generalizability. Although a prior methodological evaluation
identified that this approach yieldsasamplethat isrepresentative
of the sampling frame[35], this samplelikely does not represent
al college students with T1D (eg, this cohort included
predominantly women, and most of the participants were
privately insured, had higher pump and CGM use, and also had
better self-reported glycemic control than other similarly aged
cohorts [52]). This sample may be socioeconomically
advantaged, with well-managed diabetes; hence, the findings
may be indicative of a best case scenario. Second, this study
was designed as a pilot trial to gauge the acceptability and
relative impacts of the narrator and lacked a nonintervention
control group. The observed effects could stem from test-retest
bias, carryover effects, or regression to the mean; future
controlled evaluations might mitigate these concerns. Third, all
outcomes (and diabetes status) were self-reported, and only the
alcohol use questions relied on validated items. To our
knowledge, there are no pre-existing validated tools to assess
knowledge, attitudes, and concerns regarding the intersection
of alcohal use and diabetes. The survey itemswere extensively
pretested and have been used in other surveys [6,37,38];
however, they may be subject to measurement errors and other
biases stemming from self-reporting. Despite the use of validated
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items for alcohol use, self-reported behaviors are subject to
socia desirability bias, which may result in misclassification.
Finally, although the intervention videos were made to be
maximally comparable (eg, same-gendered, same-race, and
similarly styled narrators), other differences may have existed
that differentially affected the response to the intervention,
including among certain participant subgroups (eg, men respond
differently to female narrators). Relying on an actor or more
professional video editing, qualitatively noted by some
participants, may diminish the potential differences.

Wisk et &

Conclusions

We demonstrate the acceptability and impacts of a
psychoeducational intervention for mitigating binge al cohol use
among college students with T1D. We further determine that
peer and provider narrators have similar short-term impacts as
framing devices for this educational content. As this pilot
demonstrates the feasibility of delivering thisintervention to a
hard-to-reach group through web-based channels, similar
outreach methods could be used to deliver this content more
broadly. In light of these promising findings, future work should

further test these materials against the control of care as usual
and should determine what further modifications are needed to
enhance intervention effects.
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