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Abstract

Background: Recent research has investigated the utility of mobile phone-delivered interventions for reducing risky
single-occasion drinking, also known as binge drinking. In the past five years, focus has been placed on ecological momentary
interventions (EMIs), which aim to deliver intervention content in correspondence to real-time assessments of behavior, also
known as ecological momentary assessments (EMAS).

Objective: This study aims to assess the effect of a fully automated, tailored, mobile phone—delivered EMI termed Mobile
Intervention for Drinking in Young people (MIDY) on young people's risky single-occasion drinking behavior.

Methods: We will use athree-armed randomized controlled trial design to determine the impact of MIDY on peak consumption
of alcohol among young people. A list of mobile telephone numbers for random digit dialing will be generated, and researchers
will telephone potential participantsto screen for eligibility. Participantswill be randomized into one of threeintervention groups.
For 6 weeks, EMI, EMA, and attention control groups will complete hourly EMA surveys on their mobile phones on Friday and
Saturday nights. EMI participants will receive personalized feedback in the form of text messages corresponding to their EMA
survey responses, which focus on alcohol consumption, spending, and mood. EMA participantswill not receive feedback. A third
group will also complete EMA and receive feedback text messages at the same time intervals, but these will be focused on
sedentary behavior and technology use. All groups will also complete a short survey on Saturday and Sunday mornings, with the
primary outcome measure taken on Sunday mornings. A more detailed survey will be sent on the final Sunday of the 6-week
period, and then again 1 year after recruitment.

Results: The primary outcome measure will be an observed change (ie, reduction) in the mean peak number of drinks consumed
in asingle night over the 6-week intervention period between the EMI and attention control groups as measured in the weekly
EMA. We expect to see a greater reduction in mean peak drinking in the EMI group compared to that in the attention control
group. As a secondary aim, we will assess whether mean pesk drinking is reduced in the EMA group compared to the attention
control group. We will use arandom-effects mixed-modeling approach using maximum-likelihood estimation to provide estimates
of differencesin peak drinking acrosstime periods between those receiving the intervention (EMI) and attention control participants.
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An intention-to-treat approach will be taken for the analysis. Individuals and study groups will be modeled as random and fixed
factors, respectively.

Conclusions: This study extends our previous work investigating the efficacy of a mobile EMI (MIDY) for reducing risky
drinking among young adultsin Australia, and will add to the expanding literature on the use of mobileinterventionsfor reducing

risky acohol consumption.

Trial Registration:
http://www.anzctr.org.auw/ACTRN12617001509358p.aspx

International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2020;9(3):€14190) doi:10.2196/14190

KEYWORDS

Australian New Zealand Clinical Trials Registration (ANZCTR): ACTRN12617001509358p;

DERR1-10.2196/14190

alcohal; brief intervention; young adult; alcohol drinking; prevention and control; mobile phone

Introduction

Recent research has investigated the utility of mobile
phone—delivered interventionsfor reducing risky single-occasion
drinking (also known as binge drinking). Smartphones are
ubiquitous in the lives of young Australians. A 2017 study
showed that 94% of Australians aged 19-25 years spent more
than 1 hour on their smartphone each day, with 63% spending
more than 3 hours. Over haf of the respondents in this age
group reported that they check their phone every 15 minutes
(27%) or every 30 minutes (25%) [1]. Most mobile
phone—delivered alcohol interventions have focused on students
and other young adults [2-11] , due to the high rates of alcohol
consumption and alcohol-related harm in this population, in
conjunction with their high rate of smartphone ownership
[12,13].

Among the mobile phone-delivered interventions for alcohol
consumption that have been documented in the literature to
date, many take abrief intervention approach and provide some
form of tailored feedback in response to screening of drinking
behavior and other variables. Suffoletto and colleagues
conducted several studiesin which they recruited young adults
from hospital emergency departments and sent them tailored
advice via short message service (SMS) text messaging based
on reported single-occasion drinking behavior, intentions to
drink over the coming weekend, and commitment to reduce
drinking and weekly drinking [3-6]. Suffoletto et a [5] reported
small reductionsin the drinking days and humber of drinks per
day over a 12-week period in the intervention group compared
with those of the control group.

In the past five years, focus has been placed on ecological
momentary interventions (EMIs), which aim to deliver the
intervention content in correspondenceto real-time assessments
of behavior, also known as ecological momentary assessments
(EMAS) [14]. The difference between EMI-based studies and
the af orementi oned mobile phone-delivered alcohal intervention
studies is the act of interrupting the drinking event in the
moment it occurs. EMIs frequently feed off information
provided in EMASs, dlowing for the intervention to be
specifically tailored to the individual’s circumstances at the
time. The combination of these two factors allows for a highly
salient interruption at a time most pertinent to the recipient
[14,15]. In our previous work, young adults likened the

http://www.researchprotocols.org/2020/3/e14190/

experience of receiving EMI to having a sober friend or a sober
version of themselves pull them out of adrunken haze and gently
tweak their behavior to help them avoid going “too far” [16].

Riordan et al [8-10] have focused on EMI for university
students, particularly during the orientation week period. Intwo
separate studies, they tested the effect of sending EMASs and
EMIs during orientation week, and throughout the university
semester; these EMIswere devel oped specifically for the student
population and were informed by formative research. Their
results have been mixed, with one study showing an effect in
females but not males[8] and a second study showing an effect
in one college but not another [9]. Although Riordan et a [17]
highlighted akey risk group for al cohol consumption and related
harm, many other nonstudent young adults also drink to excess
regularly. Therefore, there is a need to test EMIs that focus on
more general populations of young adults.

The current study extends our previouswork in developing and
testing a mobile phone-delivered EMI for reducing risky
drinking in the event. Our 2016 study [16] outlined the co-design
process taken to develop Mobile Intervention for Drinking in
Young people (MIDY), during which 42 young people (adults
18-25 yearsold) participated in workshopstoinform the delivery
platform, timing, and frequency of assessment and intervention,
guestionnaires, tailoring process, and intervention content. The
subsequent design included SMS text message—prompted,
mobile Web-based EMAS (ie, an SM Stext message with alink
to asurvey that opensin the Web browser of the mobile phone),
with text-based feedback sent after each EMA is completed.
Our feedback was informed by participants' preferences in
addition to motivational interviewing and brief intervention
theory [18]. Hourly EMAs were preferred by most of
participants, between 6 pm and 2 am on intervention nights.
Participants requested feedback messages that were short,
practical, and nonjudgmental. The same young people then
tested the intervention on one night and completed follow-up
interviews. The design was reported to be feasible and
acceptable by amost all participants, with a response rate of
over 90% for EMAS.

Subsequently, in 2018, we conducted a triad on the
implementation of this same intervention among a sample of
young people recruited from an existing cohort of young adults
with risky drinking behavior [19]. We conducted athree-armed
randomized controlled trial (RCT) to compare the full MIDY
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intervention with assessment-only and no-contact control groups.
Participants were asked to complete the intervention or
assessments on 6 nights over a 12-week study period. Our
analyses showed a small and nonsignificant increase between
baseline and follow-up data with respect to the mean number
of standard drinks consumed at the most recent heavy-drinking
occasion inthe EMI group (12.5vs 12.7). The EMA and control
groups each showed a nonsignificant decrease (EMA 13.8
vs11.8; control: 12.3 vs11.6). There were no significant
differencesin these changes between the groups and effect sizes
weresmall. We al so did not observe differences between groups
in other measures of a cohol consumption. However, this study
was challenged by a small sample size relating to difficulties
in recruiting participants from an ongoing cohort study into the
intervention study, which affected our ability to detect
significant effects. We therefore recommended further research

Figurel. Study design.

Wright et a

into the efficacy of the MIDY intervention to clarify any effect
on alcohol consumption.

Based on the two previous studies [16,19], this study aims to
assess the effect of a tailored, mobile phone-delivered EMI
(MIDY) on young people's risky single-occasion drinking
behavior.

Methods

Study Design

We will use athree-armed RCT design to determine the impact
of MIDY on peak consumption of acohol among young people.
The protocol for this study was registered with Australian New
Zealand Clinical Trials Registry in October 2017.

The design of the study isoutlined in Figure 1.

Random digit dialling recruitment and baseline telephone questionnaire

Ecological
Momentary
Intervention (EMI)
(Assessment +

n=146
6 weeks of

alcohol-related
assessment +

Ecological
Momentary
Assessment (EMA)
(Assessment only)

intervention) n=166&

6 weeks of

Attention Conirol
(AC)
(Control)
n=166

& weeks of non-
alcohol-related
assessment +

alcohol-related
assessment on

weekend nights
Weekly EMASs

intervention on
weekend nights
Weekly EMAs

intervention on
weekend nights
Weekly EMAs

6 week follow-up

12 month follow-up

Recruitment and Screening

Participants will be recruited using random digit dialing by
trained researchers employed by TKW Research Group, a
computer-assisted telephone interviewing (CATI) service
provider. A list of mobile telephone numbers for random digit
dialing will be generated by TKW Research Group, and their
researchers will telephone potentia participants to screen for
eligibility.

Eligible participants will be Australian residents aged 18-25
years who report drinking at least 8 standard drinksin asingle
session at least once in the previous 12 months at screening,

http://www.researchprotocols.org/2020/3/e14190/
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and possess a mobile phone with internet access. The alcohol
consumption eligibility criteriawere selected to capture aheavy
drinking population of young people, and were based on the
Young Adults Alcohol Study conducted by Dietze et a [20].

It is expected to take approximately 4 weeks to recruit the
desired sample size of 500 eligible participants, with calls
occurring on 5 days of each week in the late afternoon and
evening, and a team of approximately 6-10 staff undertaking
calls on each shift. TKW Research Group estimated that they
will need to make approximately 10,000 calls to achieve this
sample size, given that only a small segment of the population
will meet the age criterion, and only half of those are expected
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to meet the drinking criterion. We have chosen CATI
recruitment based on our previous successin using this method
with this same age group [20], in which we recruited 800 young
adultsfrom Victoria, Australiafor acohort study with asimilar
length and intensity of recruitment fieldwork. We chose not to
use SMS text messaging to directly recruit participants owing
to (unpublished) discussionsin formative stages of the research
with young people who described that they would find being
cold-contacted by researchers “dodgy” and that they would
likely ignore the message.

When an individual is deemed €eligible to be enrolled in the
study, researcherswill invite them to participate using astandard
script to describe the study (ie, all three groupswill receive the
same information about completing mobile phone surveys on
Friday and Saturday nightsfor the next 6 weeks). If they provide
verbal consent, the researcher will administer the baseline
guestionnaire over the phone on the spot. Reasons for refusal
will be documented. Following completion of the interview,
TKW Research Group will forward the details of new
participantsto the Burnet Institute, and we will send awelcome
SMS text message with a link to detailed study information
relevant to the participants’ assigned arm; this will include a
plain-language summary of the proceduresrelatingto their trial
arm, additional information as per the usual requirements of an
“explanatory statement” required by an ethics committee, as
well as some frequently asked questions. Participants will be
blinded to the purpose of the study. The nature of the
intervention means it will not be possible to blind participants
to their allocated arm; however, they will remain unaware of
the detailed procedures of the other arms.

Event-Based Data Collection

Alcohol Ecological Momentary Assessment and
Ecological Momentary I ntervention Groups

Each participant from the EMA and EMI groups will fill out
the same self-reported mobile phone—delivered surveys on
Friday and Saturday nightsfor 6 weeks. In our previous studies
[16,19], participants elected to complete the intervention on
nights that they planned to drink. As the current trial includes
an attention control (who are not exposed to alcohol questions
or related content), this was not feasible, and we instead opted
to predefine the intervention nights asthe most popular drinking
nights of young people based on our previous study. This was
restricted to two nightsto reduce the burden to the participants.

The design of the data collection procedures and intervention
were informed by previous research [19,21,22] showing that
this length and intensity of intervention were feasible. Our
previous study with a 12-week intervention period retained
87/101 (85%) of the EMI participants at follow up [19]. We
shortened this time period in the current study due to the
above-mentioned decision to deliver the intervention on two
nights of the week, rather than allowing participants to select
their own intervention nights. We also found that hourly surveys
were perceived as the optimal balance between minimizing the
response burden and maximizing memory recall of alcohol
consumption [16]. As with our previous study that tested an
earlier version of thisintervention [19], at 6 pm on study nights,

http://www.researchprotocols.org/2020/3/e14190/
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participants will receive ashort SM S text message asking them
to complete a survey, containing a link to an online
guestionnaire. This 6 pm presurvey includes questions relating
to their intentions for the night, such as their plans for the
evening, who they are socializing with (if at all), their location,
their mood, and if they plan to consume alcohal. If they plan to
drink, they will be asked how much they plan to drink, spend,
and eat; aranked list of particular adverse events they wish to
avoid (eg, vomiting, not being able to get home); their planned
mode of transport home; next day plans;, and any alcohol
consumption so far. An addition to this version of the
intervention is the ability for participants to set reminders that
can be sent throughout the night by SMS text messaging;
participants can select from alist of reminders (ie, “You have
a study deadline!” or “Don't forget that you have work
tomorrow”) and can select the time for it to be sent. Multiple
reminders can be set to come through between 7 pm that night
and 11 am the next day.

Participantswill then be sent shorter surveysat hourly intervals
between 7 pm and 3 am, which ask about current location type,
mood, spending, any alcohol consumption sincethelast survey,
and, if consuming alcohol, their perceived drunkenness.
Participants can stop the surveys for the night at any point by
selecting an option at the end of a survey, or by replying to the
number texting them with the word “stop.” Each time a survey
is submitted, their GPS location is automatically collected.

At 11 am the next day (Saturdays and Sundays), participants
will be sent another survey, which includes questions about any
alcohol consumed or money spent after they went to bed, an
estimated total standard drinks consumed and money spent for
the night, an estimated volume of water consumed for the night,
perceived socia pressures to drink more and less, reporting of
adverse events, “hangover” experienced (if they consumed
alcohal), and a“fun” rating of the night.

Alcohol Ecological Momentary | ntervention Group

The EMI, including questionnaires, message framing, and
content, was developed in a participatory study with agroup of
42 young adultsin 2014 [22,23]. Thisthree-part study involved
half-day workshops to inform the design, individual testing of
the intervention on a single night of drinking, and evaluation
involving both in-depth interviews and a structured online
survey. Further refinements were made following the
implementation and evaluation of a pilot RCT [19,24] in
2015-2016. In conjunction with the co-design process, we have
refined messages according to principles of moativational
interviewing theory [18]. Each message incorporated an aspect
of the FRAMES model, which includes Feedback (giving
feedback on risks and negative consequences), Responsibility
(emphasizing that the participant isresponsible for making their
own decisions), Advice (straightforward advice on modifying
alcohol use); Menu of options (providing amenu of optionsto
choose from), Empathy (demonstrating empathy and a
nonjudgmental tone), and Self-efficacy (communicating
optimism that the participant can modify their behavior if they
so choose). We incorporated advice from participants in the
formative stage to reduce the complexity of messagesand move
toward more straightforward feedback over the course of the
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night or as they consumed higher amounts of acohol. The
messages sent the following morning tended to focus more on
encouraging the participants to reflect on their behavior and
consider what they can choose to do differently the next time.

Inlinewith EMI principles[14], the EMI group will additionally
receive repeated interventions by SM S text messages each time
they fill in asurvey onintervention nights. Thesefeedback SMS
text messages comprise tips and advice for having a safe and
enjoyable night, along with potential feedback related to
cumulative drinking and spending. These messages aretailored
to the individual based on their intentions, motivations, and
plansreported in the presurvey and their current situation at the
time of each hourly EMA during the night. Following
completion of an EMA survey, a message is automatically
selected from abank of more than 2500 messages, each of which
are“tagged” with particular |abelsthat determine theindividual
and situations that they are appropriate for. For example, some
messages are appropriate for particular locational contexts but
not others, such as a message advising participants who are
concerned about their spending to take out only alimited amount
of cash from an automated teller machine, which is appropriate
for venues or public settings but not private homes. Other
tailoring variables include gender, their reported priorities for
the evening, their transport plans, whether or not they have
reported eating dinner, who they are with, how drunk they report
feeling, and their mood. Raw data can also be directly dropped
into the messages (ie, cumulative standard drinks reported so
far) to provide moretail ored feedback on drinking and spending.

We used a similar framework for tailoring our messages as
adopted in our previous study [24] to determinethetype or topic
of message sent at each hourly interval, with decision logic
based on different variables collected throughout the night. Our
SMS text messaging system was developed by Questmetrics,
which is linked with SurveyGizmo (the host of our EMA
surveys) using webhooks, so that data from the surveys are
immediately passed to the Questmetrics database and used to
retrieve arelevant tailored message. For each survey filled out,
algorithms are run within Questmetricsto match anindividual’s
responses against the logic framework that determines which
message to send back to a participant. For example, at 1 am, if
the participant has indicated that they plan to ride their bicycle
home and that they feel drunk, they will receive a message
suggesting that they make an aternative plan such as “It's
probably not safe for you to ride home tonight. What's your
backup plan?’ A participant who reportsin their presurvey that
they would like to avoid having a hangover the next day and
that they have not eaten dinner yet and plan to have more than
2 drinks that night may receive a message such as“Don’t want
to spend tomorrow in bed? Dinner now is agreat idea.”

EMI participants who respond to surveys reporting that they
have not consumed any acohol during the night will receive a
generic response message such as “Thanks for your time so
farl”

Alcohol Ecological Momentary Assessment-Only Control
Group

The first control group (EMA) will follow the EMA data
collection procedure described above (including registration for
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6 weeks and event-based EMA for Friday and Saturday nights
during the study period); however, they will not receive any
feedback SMStext messages. ThisEMA-only group isrequired
to examine potentia reactivity to the EMA; that is, to assess
the extent to which compl eting assessments alone (without any
feedback or other intervention) can affect drinking behavior.
Although previous studies have not found evidence of reactivity
for EMA [25,26], in our pilot randomized control study, we
noted a (nonsignificant) greater reduction in the primary
outcome measure of peak drinksamong participantsinthe EMA
group compared to those in the EMI and no-contact control
groups[19].

Attention Control Group

A second control group, attention control group, will fill out
nonal cohol-related EM As on weekend nights during the 6-week
study period. We aimed to select atopic that isunlikely to have
any influence on acohol consumption, and instead focused on
socia interactions and sedentary behavior. Participants will be
sent surveys on the same schedule previously described with
weekly EMASs and event-based EMASs between 6 pm and 3 am
on Friday and Saturday nights during the study period, with the
option of opting out during the events. Participantswill be asked
to report on their plansfor the evening, their socia circle, socia
interactions throughout the night (including in person and
online), and sedentary behavior such ashow many minutesthey
have spent standing, sitting, or lying down in the past hour.
They will then receive feedback SM Stext messagesin response
to their surveysrelating to their sedentary behavior, tailored by
context such as social interactions and use of socia media
Thereis abank of several hundred messages available for this
attention control group, similarly tagged with tailoring variables.
For example, a participant who reported that their main plan
for the night waswatching TV or Netflix may receive amessage
such as: “Take a break from the TV every now and then to get
up and stretch. You've been sitting down for 2 hours aready
tonight!” The attention control group will bethe primary control
group used for comparison to the EMI group in analyses.

Reimbur sement

All participants will receive reimbursements that are varied
based on thelevel of participation in the study, with the baseline,
6-week follow up, and 12-month follow up incentivized in
addition to the next-day surveys (11 am Saturday following a
Friday night event, and 11 am Sunday following a Saturday
night event). Each survey is worth AUS$5, with a bonus
AUSS$10 for completing the final Sunday survey at the end of
the 6 weeks, and AUS$10 for the 12-month follow up. Total
possible reimbursement is therefore AUS$80.

Ethical | ssues

Ethics approval for the RCT has been obtained from the Alfred
Hospital Ethics Committee (project 18/18).

Thereisasmall risk that participantswill experience discomfort
when answering questions about their alcohol consumption and
its impacts, and reflecting on their previous weekend night.
Participants do not have to answer any question if they feel
uncomfortable about doing so.
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Thereisalsoasmall risk of participantsfeeling inconvenienced
at having to answer hourly surveys on weekend nights. The
impact is minimal given that the surveys will take only 1-2
minutes each. Participants are also be given the option at each
hourly survey to opt out of compl eting subsequent assessments
for that night.

Small payment will also be provided, as described above, to
compensate participants for their time.

Primary Outcome M easure

All measures were defined a priori. The primary outcome
measure will be an observed change (ie, reduction) in the mean
peak number of drinks consumed in a single night over the
6-week intervention period between those receiving the
intervention (EMI) and attention control participants, as
measured in the weekly EMA. This method improves on our
previous study, which only collected this primary outcome
measure at baseline and at follow up 12 weeks later.

The primary outcome measure is collected in the 11 am
(next-day) survey on Sunday mornings each week during the
6-week study period (total of 6 measurements). The question
asks participants to report on the highest number of alcoholic
drinks consumed in asingle occasion in the past week, and the
night of the week acohol was consumed. This measure will
also be collected in a survey 12 months after commencement
of the intervention period.

We expect to see a greater reduction in mean peak drinking in
the EMI group compared to the attention control group. We
also expect that the EMA group will show areduction in mean
peak drinking compared with that of the attention control group.
Thelatter hypothesisis based on findings from our 2018 study,
which showed alarge but nonsignificant reduction in the EMA
group compared to the control group [19]. We also expect to
seeagreater reduction in mean peak drinking inthe EMI group
compared to the EMA group.

It should be noted that this outcome is based on reducing peak
consumption on a single occasion, rather than the general
frequency or quantity of alcohol consumption over a period of
time. This outcomeis recognized as the most accurate measure
of the key aim of binge-drinking interventions, namely to reduce
the level of consumption (and harm) in an acute event. This
single-item numerical measure has been shown to be reliable
when compared to detailed time- and location-specific
guestioning across the drinking occasion [20].

Secondary Outcome M easures

Thefollowing secondary outcomes of interest will be measured
at the baseline, 6-week follow up (final Sunday 11 am survey),
and 12-month follow up. Secondary alcohol consumption
measures include annual consumption of >730 standard drinks
per year (which equates to >2 standard drinks per day, in line
with the Australian National Health and Medical Research
Council guidelines for alcohol consumption) and, as two
additional outcomes, monthly consumption of =5 and =11 drinks
in asingle session. These three measures will be derived from
the graduated frequency measures, which includethefollowing
questions: “In the past 12 months, how often have you had 20
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or more standard drinks in a day?’ with response options
including “Every day,” “5 to 6 days a week,” “3 to 4 days a
week,” “1to 2 days aweek,” “1 day aweek,” “2 to 3 days a
month,” “About 1 day a month,” and “Less often than 1 day a
month.” The question is then repeated with respect to the
frequency of consumption: 11-19 standard drinks, 7-10 standard
drinks, 5-6 standard drinks, 3-4 standard drinks, and 1-2 standard
drinks. We will also examine changes in hazardous alcohol
consumption using the Alcohol Use Disorders Identification
Test [27].

We will measure experience of alcohol-related harms with
yes/no/don’'t know responses as to whether the participant has
experienced different types of harm on their heaviest drinking
occasion in the past 3 months, including: “Did you get into any
verbal arguments or verbal fights on that occasion?’, “Did you
fail to do what you intended to do the day after the session?’,
and “Did you have any troubl e getting home on that occasion?’
Theseitemswere derived from the GenACIS[28] and VYADS
guestionnaires[29].

Usahility and acceptability will be assessed in the follow-up
survey among all groups using a 5-point Likert scale asking
participants to rate a series of individual statements pertaining
to their experience of undertaking the intervention (eg, “the
assessments were easy to complete”). Additional process
evaluation measures such as participant levels of response,
refusal, and timeliness of response will also be explored to
assess feasibility and acceptability.

Randomization

We will use Stata statistical software package version 15
(StataCorp LLC, College Station, TX, USA) to conduct block
randomization to ensure balanced randomi zation to each of the
three study arms. Randomization will be undertaken by a
researcher externa to the study team.

Effect Size and Sample Size

We hypothesize that the intervention will result in a decrease
of 2.5 drinks on peak drinking

occasions. In our recent cohort study [17] that utilized similar
inclusion criteria, the mean number of drinks consumed on the
“most recent big night out” was 13.2 (SD 5.2). Reducing this
by a mean of 2.5 standard drinks (Cohen d=0.48) would halve
the estimated odds of alcohol-attributable mortality, motor
vehicle accidents, and other serious injuries in the population
[30,31]. Previous work suggested that this effect size is
achievable: a nonrandomized mobile phone intervention found
a mean reduction of 2.1 drinks per session following an
untailored SMS text messaging—based intervention from a
baseline of just 5.2 drinks [3]. This change is aso consistent
with ameta-analysis of acohol brief interventionswhich found
a significant aggregate effect size improvement in alcohol
consumption of 0.67 (95% Cl 0.40-0.95) 3 months after
intervention and 0.26 (95% CI 0.20-0.32) 12 months after
intervention [32].

Assuming a standard deviation of peak drinking of 5.2,
conservative 10% end-point attrition, 90% power, and
conservative 1% type-l error rate, we estimate that a sample of
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145 participants per group is required at minimum to detect an
effect size of this magnitude.

The study sample size is based on the primary aim, the
associated clinically meaningful difference, and the proposed
analytical methodology, which includes multiple comparisons
of effect across the three groups of the trial. The sample size
estimate has been calculated to test for alinear group-by-time
interaction (ie, a greater mean reduction in number of drinks
across the 6 weeks for those receiving the intervention) from a
random-effects mixed-model analysis (6 measurements) and
moderate correlations between subject measurements (r=.52,
estimated from the variance parameters from our 2018 study
[19]. In case of additional attrition, we will aim to recruit 500
participants.

Statistical Analyses

We will use a random-effects mixed-maodeling approach using
maximum-likelihood estimation to provide estimates of
differencesin peak drinking acrosstime between those receiving
the EMI and attention control participants. An intention-to-treat
approach will be taken for this analysis. Initialy, individuals
and study groups will be modeled as random and fixed factors,
respectively, in these mixed-model analyses. Appropriate fixed
terms for the functional form of the association between study
time and peak drinking will also be estimated in modeling.
Additional analyseswill explore the model fit of estimation of
study group and time factors as random effects. The interaction
between group alocation and study timeis our primary focus.
These analyses will be repeated, as secondary analyses, to
determine the impact of the assessments alone (ie, comparison
of EMA and attention control groups) using participant
observationsfrom the EMA group. Simple main effectsfor both
treatment and time will aso be estimated in the models.
Distributional assumptions of models will be tested in the data
and appropriate transformations applied in cases where these
arenot reasonably met. All statistical analyseswill be performed
using Stata statistical software package version 15.

Results

Recruitment for this study began in November 2018, and 601
participants were recruited by March 2019. We expect data
collection for follow-up to be completed by March 2020.

Discussion

Overview

This study addresses unanswered questions from our previous
research [19] about the efficacy of the MIDY intervention for
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reducing risky drinking behavior among young people. This
research will add to the growing body of literature on EMI for
alcohol use. If this intervention demonstrates efficacy in
reducing alcohol consumption, we see potential for it to be
offered to young people at crucial time points and eventswhere
risky drinking commonly occurs, such asduring “schoolies’ (a
celebration following the completion of high school) or
“Orientation week” (the first week of university for Australian
and New Zealander students). We envisagethat thisintervention
could either be made publicly available for young people to
self-select into or be implemented in targeted populations.

Limitations

This study also has a number of limitations. In our previous
work, we encountered challenges with respect to recruitment,
which participants described asrel ating to research fatigue after
participating in several waves of a cohort study prior to being
invited into the trial. However, it is aso possible that the
intervention itself is deemed unappealing or too burdensometo
complete during socia events, which could affect our ability to
recruit an adequate number of participants.

Due to logistical considerations and funding restrictions, we
opted to recruit and administer the baseline questionnaire via
CATI, with the subsequent primary outcome assessments
performed using mobile Web-based questionnaires. Itispossible
that changing the mode of administration may induce respondent
bias. However, all three groups will be subject to the same
biases.

As with most alcohol-related research, this study relies on
self-reported data, which is prone to reporting bias; however,
this bias is not expected to differ among the RCT arms. The
primary outcome will be collected at a time when participants
are unlikely to be under the influence of acohol consumption.

It is difficult to blind participants in this type of intervention
study; however, our inclusion of the EMA group should allow
us to account for expectancy effects whereby participants may
deduce that the purpose of the intervention is to monitor and
intervene on drinking behavior.

As is the case for al intervention studies using incentives,
adherence to the intervention may not be able to be replicated
in real-world settings.

Conclusion

This study extends our previous work investigating the efficacy
of amabile EMI, MIDY, for reducing risky drinking behavior
among young adults in Australia, and will add to the
proliferating literature on the use of mobile interventions for
reducing risky alcohol consumption.
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Abstract

Background: Extended criteriadonors (ECD) are widely utilized due to organ shortage, but they may increase the risk of graft
dysfunction and poorer outcomes. Hypothermic oxygenated perfusion (HOPE) isarecent organ preservation strategy for marginal
kidney and liver grafts, allowing aredirect from anaerobic metabolism to aerobic metabolism under hypothermic conditions and
protecting grafts from oxidative species—related damage. These mechanisms may improve graft function and survival.

Objective: With thisstudy, we will evaluate the benefit of end-ischemic HOPE on ECD graftsfor livers and kidneys as compared
to static cold storage (SCS). Theaim of the study isto demonstrate the ability of HOPE to improve graft function and postoperative
outcomes of ECD kidney and liver recipients.

Methods: Thisis an open-label, single-center randomized clinical trial with the aim of comparing HOPE with SCSin ECD
kidney and liver transplantation. In the study protocol, which has been approved by the ethics committee, 220 patients (110 liver
recipientsand 110 kidney recipients) will beenrolled. Liversand kidneys assigned to the HOPE group undergo machine perfusion
with cold Belzer solution (4-10°C) and continuous oxygenation (partial pressure of oxygen of 500-600 mm Hg). In the control
group, livers and kidneys undergoing SCS are steeped in Celsior solution and stored on ice. Using the same perfusion machine
for both liver and kidney grafts, organs are perfused from the start of the back-table procedure until implantation, without increasing
the cold ischemia time. For each group, we will evaluate clinical outcomes, graft function tests, histologic findings, perfusate,
and the number of allocated organs. Publication of the results is expected to begin in 2021.

Results: Dynamic preservation methodsfor organsfrom high-risk donors should improve graft dysfunction after transplantation.
To date, we have recruited 108 participants. The study is ongoing, and recruitment of participants will continue until January
2020.

Conclusions: The proposed preservation method should improve ECD graft function and consequently the postoperative patient
outcomes.
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Introduction

Transplantation isthe ideal therapeutic treatment for end-stage
liver and kidney disease. However, this treatment seems to be
the victim of its own success. Although the number of liver
transplantation (LT) and kidney transplantation (K T) procedures
is increasing, as recently reported by the Italian registry, we
face adramatic decrease in the number of available organs[1].

Compared with standard donors, extended criteriadonor (ECD)
grafts are more vulnerable to the intracellular harmful effects
of ischemia, such as a decrease in the availability of adenosine
triphosphate (ATP), increase in reactive oxygen species, and
release of lysosome enzymes with consequent alteration of cell
structure and function [2,3]. In addition, hypoxiainhibits glucose
oxidative phosphorylation, leaving anaerobic glycolysis as the
only source of ATP production, with consequent alteration of
theintracellular ionic environment and phospholipid membrane
integrity [2,3]. All these eventslead to the severe morphol ogical
damage that facilitates the onset of graft dysfunction [2,3].

Organ preservation is crucial when ECD transplant grafts are
utilized. To date, static cold storage (SCS) is the most widely
used method for organ preservation due to its simplicity and
effectivenessin reducing metabolism and the associated oxygen
need [4]. However, severa studies have reported associations
between the SCS preservation of ECD graftsand increased rates
of delayed graft function (DGF) and primary graft non-function
(PNF) inKT, increased rate of early all ograft dysfunction (EAD)
in LT, and reduced long-term graft survival [5,6].

Over the last decade, researchers have focused their attention
on investigating alternative strategies for organ preservation.
Preclinical and clinical studies have explored normothermic
(35-37°C), sub-normothermic (20-25°C), and hypothermic
(4-10°C) machine perfusion with (hypothermic oxygenated
perfusion [HOPE]) or without (hypothermic machine perfusion)
oxygen [3,7]. Dynamic perfusion improves the quality of
high-risk grafts, removeswaste products, and provides metabolic
substrates for ATP and glutathione generation, which protects
against reactive oxygen species—related damage [7]. Severa
clinica studies have demonstrated how HOPE improves

http://www.researchprotocols.org/2020/3/e13922/

short-term and long-term outcomes of KT and LT recipients
[7-11].

Inthisstudy, we will evaluate the benefit of end-ischemic HOPE
on ECD grafts(liver and kidney) as compared with SCS. Organs
will be perfused through arecently devel oped machine perfusion
device from the beginning of back-table procedures until
implantation, without increasing cold ischemiatime (CIT). The
aim of the study is to demonstrate the ability of HOPE to
improve graft function and post-operative outcomes of ECD
kidney and liver recipients.

Methods

Study Design

In an open-label, single-center, randomized clinical trial, we
will compare HOPE (study group) to SCS (control group) in
ECD KT and LT. In the HOPE group, 55 livers and 55 kidneys
will be preserved by SCS at 4-10°C from the end of organ
retrieval until arrival at the transplant hospital. Afterwards,
grafts are preserved with HOPE at 4-10°C for a minimum of 1
hour for liversand 2 hours for kidneys until implantation in the
recipient. HOPE starts during back-table graft preparation.
During the back-table procedure, organs are flushed with a
preservation fluid (Bel zer solution). Then, the organis perfused
with HOPE through a closed recirculating system.

In the SCS group, 55 livers and 55 kidneys will be preserved
by SCS at 4-10°C from the end of the organ retrieval until
implantation in the recipient.

In this study, 220 patients will be enrolled, with 55 in each of
the following groups: LT-HOPE, LT-SCS, KT-HOPE, and
KT-SCs.

The trial design is outlined in Table 1, and the protocol
algorithm is shown in Figure 1.

Based on the number of transplants usually performed at the
participating center, this clinical study is estimated to be
accomplished in 2 years, including 12 months of patient
enrollment and 12 months of follow-up. Enrollment at the
Bologna Transplant Center started in January 2019 and will end
in January 2020 (Figure 2).
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Table 1. Tria design to evaluate the benefit of end-ischemic hypothermic oxygenated perfusion (HOPE) on extended criteria donor grafts for livers
and kidneys as compared with static cold storage (SCS), N=220.

Study group (HOPE) Control group (SCS)
Number of livers 55 55
Number of kidneys 55 55
Process flow
Step 1. Preservation in SCS at 4-10°C Preservation in SCS at 4-10°C
Step 2. Transfer to the transplant hospital Implantation in the recipient
Step 3. Preservation with flushing and HOPE for 30-40 minutes N/A
Step 4. Preservation with HOPE at 4-10°C for 1-3 hours N/A
Step 5. Implantation in the recipient N/A

Figure 1. The protocol algorithm for treatment of the study group undergoing preservation with hypothermic oxygenated perfusion (HOPE).
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Figure 2. Estimated 2-year timeline to conduct the study, with enrollment at Bologna Transplant center starting in January 2019 and ending in January
2020.
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Study Population

Donor and Patient Selection

Donors are considered eligible for the trial if they meet the
United Network for Organ Sharing criteria for ECD. For
kidneys, these include donor age =60 years or 50-59 years plus
2 or more of the subsequent risk factors. death due to
cerebrovascular accident, history of hypertension, donor serum
creatinine >1.5 mg/dL, or CIT >20 hours. For livers, these
include hemodynamic deterioration, donor age >65 years, donor
BMI >30 kg/m? serum bilirubin >3 mg/dL, aspartate
aminotransferase (AST) or alanine aminotransferase (ALT) >3
times the upper reference threshold, sodium >165 mmol/L,
intensive care unit stay >7 days, steatosis >40%, or CIT >12
hours[12,13].

Exclusion criteria include donor age <18 years, split-liver
recipients, LT for acute liver failure, pre-emptive renal
transplant, and intraoperative surgical complications beforethe
organ implantation. Donors after circulatory death will also be
excluded, because Italian law requires 20 minutes of a“no touch
period” before the death declaration, causing prolonged warm
ischemiaand subsequent mandatory perfusion of theorgan [14].

All adult (age =18 years) patients waitlisted for LT or KT will
be enrolled in the study after providing written informed
consent.

Randomization

Patients are randomized 1:1 to the HOPE and SCS groups
according to thetreatment list produced by the randomizer tool.
For KT, patients are stratified according to the duration of CIT
before HOPE starts (longer or shorter than 12 hours); grafts
with CIT >20 hours are excluded from the study. For LT,
patients are stratified according to the contemporary presence
of ECD liver criteria (more or less than 5 criteria). The study
information and informed consent form are distributed to
potential recipients. Randomization is performed for patients
who sign the consent form after the organ is deemed suitable
for transplantation.

To favor comparison between paired kidneys, when both kidneys
from the same donor are allocated to the same center, grafts are
automatically assigned to a study group and the corresponding
control group. Furthermore, in cases where there are multiple
transplants occurring at the same time, we prioritize LT over
KT, to reduce the CIT.

Organ Retrieval

Organs are procured using the technique developed by Starzl.
Following aortic clamping, abdominal organs are flushed in
situ through the aortaand portal vein with cold Celsior solution,
retrieved, dipped in a bag filled with preservation fluid, and
storedonice (1L, livers; 0.5L, kidneys). Pretransplant biopsies
are performed according to our retrieval protocol.

Retrieved organs are stored on ice during the transfer from donor
to the transplant hospital, during the biopsy analysis, until
cross-matched results are returned, and until the final decision
regarding donor and recipient eligibility.

http://www.researchprotocols.org/2020/3/e13922/
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Hypothermic Oxygenated Machine Perfusion

Organ perfusion is conducted with the Vitasmart (Medica,
Bologna, Italy) machine, expressly designed for ex vivo
perfusion of abdominal organs|7]. Thismachine system consists
of two pumps, one heat exchanger, and three flow and pressure
probes (Figure 2). The sterile disposable perfusion set is
composed of a membrane oxygenator, tubing for vessel
cannulation, and surgical cannulas.

Kidney perfusion is performed through the renal artery at a
pressure of 25-30 mm Hg. Liver perfusionis performed through
the portal vein at a pressure of 5 mm Hg.

Flow, pressure, and temperature are monitored and stored on a
USB memory device during organ perfusion. Gas analysis of
the effluent perfusate is accomplished at the start of perfusion
(TO) and then every 30 minutes to determine carbon dioxide
partial pressure, oxygen partial pressure (pO,), pH, and lactate
levels. Two perfusate samples are collected at the beginning
and at the end of perfusion to rule out bacterial or fungal
contamination.

Graft perfusion is performed in the operating room, from the
start of the back-table preparation to organ implantation. First,
each organ is connected to the perfusion device through
cannulation of the vessels with appropriately sized cannulas.
HOPE starts by flushing the organ at low flow values (20
mL/min) with new oxygenated perfusion fluid during the
back-table preparation, with the aim of removing waste products
and residual microthrombi. After the back-table preparation is
completed, the organ is treated with continuous HOPE until
transplant. Organ perfusion is continuously monitored. As
previously reported [7,8], minimal perfusion timeis 1 hour for
livers and 2 hours for kidneys.

Belzer machine perfusion solution (2 L, kidneys; 3L, livers) at
4-10°C, in sterile conditions, and with continuous oxygenation
(pO, of 500-600 mm Hg) is used for perfusion.

Static Cold Storage

Livers/kidneys undergoing SCS are stored in sterile organ bags
with Celsior solution and cooled on ice (0.5 L, kidneys; 1 L,
livers).

Transplantation, Immunosuppressive Therapy, and
Management During Hospital Stay

KT and LT are performed according to the center’s standard
techniques. Kidneys are implanted into either the iliac fossa
with arterial anastomoses to the external, common, or internal
iliac arteries or vein anastomoses to the external or common
iliac veins and ureter-bladder anastomoses over a single stent.
Livers are transplanted orthotopically preserving the inferior
vena cava with a piggyback technique.

Postoperative management, including immunosuppression and
antimicrobial, antifungal, and antithrombotic prophylaxis,
follows the standard local protocol [15].
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Analyses of Outcomes

Liver Transplant Primary Outcome

The rate of EAD and the Liver Graft Assessment Following
Transplantation (L-GrAFT) risk score [16,17] will be analyzed
to evaluate the postoperative outcomes of the enrolled liver
recipients (Figure 3).

Ravaioli et al

EAD isdefined by the presence of at least one of the following
[ab results: bilirubin >10 mg/dL, international normalized ratio
>1.6 on postoperative day 7, ALT >2,000 1U/mL within the
first 7 postoperative days, or AST >2,000 |U/mL within the
first 7 postoperative days [17]. The L-GrAFT risk score is
calculated from the peak AST level, bilirubin levels, platelet
counts, and international normalized ratio values from days 1
to 10 post-LT [17].

Figure 3. Inclusion criteria and postoperative outcomes of enrolled extended criteria donor (ECD) liver and kidney recipients.
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Kidney Transplant Primary Outcome

The incidence and timing of DGF will be evaluated and
correlated with the outcomes of the kidney recipients (Figure
3). DGF is defined as the need for renal replacement therapy
during the first week posttransplant [18]. The length of renal
replacement therapy is calculated as the interval between the
first day and last day of dialysis.

/

Liver Transplant Secondary Outcomes

Secondary outcome measuresinthe LT groups aretheincidence
of PNF, defined as patient death or the need for early
retransplantation within the first 7 postoperative days, excluding
acute vascular complications [18]; postreperfusion syndrome
rate; length of hospital stay (LHS); liver function test values
(ie, bilirubin, AST, ALT, and gamma glutamy! transferase) at
discharge and 1, 3, and 6 months after LT; occurrence of acute
rejection events, biliary complications, portal vein thrombosis,
or hepatic artery thrombosiswithin 6 months from thetransplant;
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graft survival, defined asthe time from transplant to retransplant
or patient death due to liver failure; and patient survival.

Kidney Transplant Secondary Outcomes

Secondary outcomes for kidney recipients are the incidence of
PNF, defined as irreversible graft dysfunction with graft loss,
which can aso be due to regjection or vascular thrombosis;
postreperfusion syndrome rate; number of dialysesrequired in
the posttransplant follow-up; LHS; renal function, as measured
using creatinine level and estimated glomerular filtration rate,
at discharge, 1, 3, and 6 months posttransplant; occurrence of
acute rejection events, anastomotic or nonanastomotic ureteral
stenosis, or vascular thrombosis within 6 months from the
transplant; graft survival, defined as the time from transplant
to graft loss or return to dialysis; and patient survival.
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Biomarkers of Oxidative Stress, | nflammation, and

I schemia-Reperfusion Injury

Tissue and perfusate samples are assessed for oxidative stress
and metabolic state using reversetranscription polymerase chain
reaction (RT-PCR), enzyme-linked immunosorbent assay
(ELISA), Luminex technology multiplex assays, and mass
spectroscopy analysis. Tissue and perfusate samples are aso
assessed for theinflammatory markers CD39, CD73, E-selectin,
vascular cell adhesion molecule 1, intercellular adhesion
molecule 1, hypoxia-inducible factorsto tumor necrosisfactor-a,
interleukin 6, and interleukin 8 using Luminex technology
multiplex assays and/or ELISA and RT-PCR.

Specific markers related to renal function and tubular injury,
including alpha-1-microglobulin, beta-2-microglobulin, albumin,
clusterin, cystatin C, epidermal growth factor, neutrophil
gelatinase-associated lipocalin, osteopontin, urinary total protein,
trefoil factor 3, hepatocyte growth factor, and macrophage
stimulating protein, are measured using Luminex technology
multiplex assays and/or ELISA in perfusate and/or ultrafiltrate
samples collected before and after ex vivo organ reperfusion.

Adenosine, ATP, adenosine diphosphate, adenosine
monophosphate, riboflavin, and succinate levels are measured
in tissue, perfusate, ultrafiltrate, and reperfusion fluid using
high-performance liquid chromatography.

Finally, miR-21, asmall target molecule involved in renal and
liver ischemia-reperfusion injury processes, is measured.

Tissue and Vascular M or phology

Tissueinjury isevaluated using histopathol ogical analysisbefore
and after ex vivo organ perfusion. Biopsy samples are taken
during organ retrieval to assess graft suitability, after graft
reperfusion into the recipient, and at the end of the transplant.
Pretransplant biopsies are obtained according to our center
practice. All tissue samples are sent to Bologna Transplant
Center to reduce interlaboratory biasin preparing the slides.

For thelivers, parenchymal and vascular damage are eval uated.
For the kidneys, glomerular, vascular, tubular, and parenchymal
damage are evaluated. Tissue samples are examined by two
double-blind pathol ogists, who grade any damage from moderate
to severe.

In addition, we perform immunohistochemical assays to
investigate endothelial and epithelial cell injury, ischemia-
reperfusion damage, the pro-inflammatory and anti-
inflammatory environment, growth factors, dedifferentiation,
repair, and apoptosis using specific stainings. Electron
microscopy is performed to assess the features of oxidative
injury, focusing on preservation of epithelial mitochondria,
endothelia cells of the glomerular and peritubular capillaries,
and liver sinusoids.

Tissue and perfusate samples are collected and coded to
guarantee privacy and data protection in accordance with EU
regulations. Perfusate and tissues samples collected for RT-PCR
are snap-frozen and stored at —80°C. Tissue collected for
immunohistochemical assays are preserved in glutaraldehyde
solution.
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Posttransplant Follow-up

Postoperative follow-up is carried out according to the local
protocol. Hepatic and rena function tests and abdominal
ultrasound are performed at each follow-up visit. Follow-up
will end at 12 months.

Risk Analyses

Technical assistance by ateam of expert techniciansis provided
during all phases of the machine perfusion procedures.

Vascular endothelial damage is avoided by perfusing the liver
solely through the portal vein, leaving the hepatic artery
untouched, and keeping the perfusion pressure of therenal artery
and portal vein at low levels, which we previously demonstrated
as being safein preclinical and clinical studies[7,8].

Data M anagement

Demographic, clinical, and biological data of donors and
recipients are collected and prospectively entered in the
database. The data registration is anonymous, and a study
identification codeisassigned to each transplant, in accordance
with the Helsinki Declaration.

Missing values are handled properly by the researchers to
achieve accurate inferences about the data during the analyses
of theresults.

Statistical Analyses

Sample Size Calculation

The sample size was cal culated using the primary outcomes of
EAD and DGF for LT and KT, respectively, and the secondary
outcomes of PNF and LHS, as reported in similar studies
[11,19,20].

In particular, therates of PNF and EAD are expected to decrease
for the LT-HOPE group, thereby improving the postoperative
course and LHS. We are expecting the following reductionsin
these parameters: PNF, 5% (HOPE) vs 10% (SCS); EAD, 10%
(HOPE) vs 20% (SCS); and postoperative LHS <21 days, 80%
(HOPE) vs 50% (SCS).

In KT, HOPE should reduce the rate of DGF from 50% to 30%,
with a general improvement in the postintervention outcomes.

Based on these parameters, the total sample size was estimated
at 220 patients, with distribution throughout the 4 groups as
already explained (alpha=.05, two-sided test, power of 80%;
calculated with nQuery Advisor 7.0, Statsols, Cork, Ireland).

The sample size was cal culated to account for adropout risk of
5-10% for the year.

A preliminary analysis will be performed when half of the
enrollment is completed.

Preliminary Analyses

To monitor and optimize the planned surgical and clinical
procedures, real-time data analyses are performed before the
final data collection. In detail, we are performing two interim
analyses on the data from the first 7 posttransplant days. The
primary analyses will be performed after the enrollment of 60
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patients. The second analyses will be performed after the
enrollment of 160 patients.

Statistical Tests

The continuous variables will be compared using parametric
(ANOVA) or non-parametric (Kruskal-Wallis) tests according
to the data distribution, and the categorical variables will be
compared using chi-squared tests. Multivariate analysiswill be
performed using forward stepwise logistic regression analysis.
Survival analysis will be conducted using the Kaplan-Meier
method. P values <.05 will be considered statistically significant.

Ethical Review

The research protocol, including the forms for data treatment,
study information, and participant content forms, were approved
by the Emilia-Romagna Region Ethics Committee, whichisthe
ethics committee for the transplant center, and the National
Health System Research.

Written, informed consent is obtained prior to final enrollment.
Randomization is performed as recommended by the ethics
committee, and all members of the research team learns the
treatment type of each recipient only after their inclusion.
Possible protocol changes will be applied after the approval of
their amendments by the National Health System Research and
then the local ethics committee.

Recipientsareinsured against study-related adverse eventswith
a protocol-specific insurance policy.

The principa investigator and all members of our research
scientific group have declared no conflict of interest.

Dissemination

Wewill describe the data and transcribe theresultswith theaim
to develop an original article for submission at a scientific
review, national conferences, and international conferences.
Clinical Relevance

With ECD LT and KT, the use of adequate organ preservation
techniques may improve posttransplant outcomes without
compromising graft function and survival, thereby increasing
the donor organ pool.

Results

Dynamic preservation methodsfor organsfrom high-risk donors
should improvethefunctional recovery of the graft with alower
expected DGF for KT and EAD for LT.

To date, we have recruited 108 participants. The study is
ongoing, and recruitment of participants will continue until
January 2020.

Ravaioli et al

Discussion

This study suggests that the use of adequate organ preservation
techniques may improve the posttransplant outcomes without
compromising graft function and survival, thereby increasing
the donor organ pool. The concept of dynamic organ
preservation was developed by Carrel and Lindbergh in the
1930s [21,22]. An increasing number of ECDs are used for
transplantation, which has triggered an interest in new
preservation techniques to improve organ quality and decrease
the occurrence of severe complications [23,24]. While the use
of oxygen in machine perfusion for liver preservation has been
extensively investigated in clinical trials, HOPE has been
reported less frequently for KT [25].

An important aspect of this study is the use of the same
perfusion devicefor liver and kidney grafts, which differsfrom
previous studies [11,20,26,27]. With this machine, organ
perfusion is a simple procedure that can be started during the
back-table preparation of the surgical graft, avoiding anincrease
inCIT.

Increasing evidence suggests that HOPE of the graft should
start immediately after retrieval. This might reduce the
accumulation of waste products, such as succinates, and the
perfusion should result in better restoration of mitochondrial
function [10-25].

Our protocol starts with washing the graft for 30-40 minutes
during organ preparation to completely remove the waste
elements that were released and accumulated from the start of
ischemia. And, the organ perfusion system is equipped with an
adsorbing hemofilter to remove cytokines and avoid fat
embolism. Following this step, oxygenation and recirculation
of the preservation fluid begin. Flow, pressure, and temperature
aremonitored and stored on aUSB memory device during organ
perfusion. Gas analysis of the effluent perfusate is conducted
at the start of perfusion (TO) and then every 30 minutes to
determine carbon dioxide partial pressure, pO,, pH, and lactate
levels. Two perfusate samples are collected at the beginning
and at the end of perfusion to rule out bacterial or fungal
contamination.

Another important aspect is the simplicity of this organ
preservation procedure in terms of organization and
management. We do not need a perfusion specialist, and we
have had no procedure-related adverse events. In addition,
starting from the back-table procedures, CIT is not prolonged.

Advantages of this HOPE system include its simplicity and
improved LT and KT outcomes.

In conclusion, we aim to demonstrate the ability of HOPE to
improve graft function and postoperative outcomes of ECD
kidney and liver recipients.
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Abstract

Background: There are large disparities between immigrants and native Norwegians in domains such as health, education, and
employment. Reducing such disparitiesis essential for individual and societal well-being. Social capital isassociated with positive
effects on these domains, and mentoring programs have the potential to boost social capital. However, few studies have assessed
mentoring asasocial capital intervention among youth or the potential barriers and facilitators of implementing digitally augmented
mentoring.

Objective: The goa of this paper is to describe a protocol for assessing the implementation and effectiveness of a digitally
augmented mentoring program for immigrant youth as a health intervention to promote social capital. The two-stage analytical
framework for a pilot study followed by a randomized controlled trial (RCT) is presented. The pilot aims to assess program
fidelity and make necessary intervention adjustments before the RCT. The RCT aims to assess the effects of the implemented
intervention program on social capital and the relationship between program fidelity and effects.

Methods: Both the pilot and RCT will use mixed methods with a process eval uation approach used to structure the intervention
and a pre-post test survey component to measure socia capital and fidelity of program implementation. Interviews will also be
used to enrich the quantitative data from the survey.

Results:  The pilot study is scheduled to begin in fall 2019. Based on data analyses in spring 2020, potential adjustments will
be made to the intervention, with findings used in preparation for the full-scale RCT study.

Conclusions: Digitally enhanced mentoring programs may be a helpful intervention for providing immigrant youth with tools
for increasing their social capital and indirectly improving health outcomes. This protocol provides new knowledge about the
implementation and evaluation of such programs.

International Registered Report Identifier (IRRID): PRR1-10.2196/16472

(JMIR Res Protoc 2020;9(3):€16472) doi:10.2196/16472
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Introduction

Background and Context

Globally, significant discrepancies exist between immigrant
youth and native-born individuals with regards to school
dropout, isolation, unemployment, and health. For example,
71% of immigrants in Norway report experiencing at least one
of eight listed health problems compared with 49% of the
population at large [1]. Relatedly, there is a 26% difference
between immigrant and native Norwegian youth with regard to
education and employment, with anxiety and depression
contributing to these discrepancies [2,3]. These issues aso
hinder inclusion and integration of new immigrants. Reducing
disparities among these vulnerable groups represents an
important area of focus, and Norwegian policymakers are
increasingly willing to test new approaches.

Social capital, afocus of this study, is associated with avariety
of positive health outcomes, including self-reported health [4-6],
psychiatric outcomes [7], and mortaity [8]. On average,
immigrants tend to have less access to certain forms of socia
capital compared with ethnic Norwegians [9], and investing in
social capital can potentially enhance health among immigrant
youth. Socia capital is multidimensional and has been
conceptualized in multiple ways [10-13]. Broadly, it includes
relational and cognitive (trust, sense of belonging) and structural
(networks or connections among individuas, aong with
community engagement) dimensions [14]. Analyses can be at
the individual or collective level, with focus on different types
of socia capital: bonding, bridging, and linking [13,15]. With
regard to immigrant populations, bonding refersto connection
with and support from individuals with a similar ethnic,
linguistic, or religious identity, whereas bridging implies
connections to those of dissimilar backgrounds, often the
majority population [13,16]. Linking relates to vertica
relationships between an individual and institutions or
individuals in positions of authority [17]. Although bonding
social capita is helpful for “getting by,” bridging capita is
important for “getting ahead” [13]. Bonding is the most
prevalent form of social capital amongimmigrants|[18] and can
provide social support and belonging, decrease isolation, and
allow sharing of local knowledge [9,19]. Bridging includes
benefits, such as increased ability to gather information [20],
and can facilitate positive labor market outcomes, such as
relevant employment [21]. Both bridging and bonding types
are important, and bonding appears to facilitate bridging [22].
Immigrant youth are an important target group for study, as
they generally have weaker social capital compared with natives
[9,22]. Thisis exacerbated for the unaccompanied refugeesin
the group who arrive with no family and lack this important
aspect of socia capital.

Although approachesfor strengthening social capital areclearly
worth pursuing, interventions to increase youth social capital,
such asthe one proposed in this paper, are quite new [23]. Little
isknown about how such interventions might be implemented,
and their effects [24]. Although not systematically studied as
such, mentoring programs have the potential to act as “social
capital interventions’ by assisting immigrants in expanding
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their networks, and thus their socia capital [25,26]. In this
setting, mentoring can be defined as “taking place between
young persons (ie, mentees) and older or more experienced
volunteers (ie, mentors) who are acting in a nonprofessional
helping capacity to provide relationship-based support that
benefits one or more areas of the mentee’s development” [27].
Participation in youth mentoring programs is associated with
improved outcomes across social, behavioral, and academic
domains [28]. Such programs, typically conducted by social
entrepreneurs, have few traditions in Norway. For the program
described in this paper, coordinators recruit, select, train, and
match mentors and mentees, and all mentees receive the same
basic program. Main program components include training for
both mentors and mentees before program start, mentee and
mentor sharing of their achievement story (aproud life moment),
identification and discussion of mentee strengths, a*“roadmap”
selecting agoal and describing tasks for the mentee to achieve
it, and a network mapping exercise for the mentees.
Additionally, the program requires six face-to-face dyad
meetings, with one meeting each month during the six-month
program period. Staff members aso follow up on the matches
monthly. Mentees are recently arrived immigrant youth recruited
fromlocal schools; willingness and interest in participating are
the main selection criteria. Mentor volunteers are recruited in
avariety of ways, including personal connectionswith program
staff, social media, and volunteer recruitment websites.

Although one might assume that digital support for thistype of
mentoring program holds potential for reach and effectiveness,
few programs employ digital tools or have been studied
systematically [29,30]. Therefore, a prior study [31] of
immigrant mentees’ and mentors  experiences and needs was
conducted to guide the development of adigital platform. This
platform isintegral to the mentoring program described in this
protocol. The platform was designed to augment and boost,
rather than replace, preexisting mentoring program components.
Key elements of the platform include a timeline to provide
oversight over dates of program events and show program
progress, messaging, cards for identifying persona strengths,
aforum for mentees and mentors, anetwork map, and atool box
containing helpful supplementary resources (eg, information
on writing agood resume). Figureswith screenshotsillustrating
planned iterations of the platform are available in Multimedia
Appendices 1to 4. Although the digital platform is expected to
enhance social interactionsand program fidelity compared with
the program without digital support, the protocol does not
directly addressthisissue.

Objectives and Significance

This paper describes a protocol for studying a digitaly
augmented mentoring program as a social capital intervention
for immigrant youth in Norway. The protocol proposes a pilot
study followed by a randomized controlled trial (RCT).
Ultimately, we are interested in assessing the implementation
and effects of mentoring program participation on social capital.
A process evaluation framework inspired by a previous study
[32] will be applied for investigating the implementation of the
mentoring program in this pilot study. Thisframework consists
of (1) contextua factorsthat affect theimplementation, (2) what
has been implemented and how, and (3) mechanism of impact
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(ie, the participants' responses to and interactions with the
program). Thus, the objective of the pilot study is to assess
program fidelity and design by investigating the context,
implementation process, and mechanisms of impact [32,33].
The questions guiding the pilot study are:

1. What contextual factors affect the implementation?

2. How is the mentoring program implemented (ie, fidelity,
dose, and reach)?

3. What are the participants experiences in the mentoring
program?

4. Arethe measures used for studying outputs and outcomes
valid, and are they acceptable and meaningful to
stakeholders?

The pilot allows adjustments of the social capital intervention
before full-scale implementation and the RCT. The intention
of the RCT is to investigate the effects of the implemented
program on the social capital of immigrant youth, guided by
the following questions:

1. Towhat extent wastheintervention implemented (outputs)?

2. What are the effects of the implemented program on social
capital indicators (outcomes)?

3. What is the relationship between program fidelity and
effects?

The study offers both theoretical and empirical contributions.
First, much of the work related to mentoring as an intervention

Figure 1. Logic model for the protocol (based on [36,37]).

The
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Lack of youth .
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The pilot study focuses on the first three boxes in Figure 1,
allowing adjustments before the RCT if certain outputs are not
achieved. Thefull-scaleimplementation of theintervention will
focus primarily on assessing outputs and outcomes. Impactsare
often indirect, and there are significant challenges in causal
attribution; thus, impacts are not measured as part of this study.
However, the implication is that if outcomes are achieved,
broader and more distal societal impacts will result.

The framework depicted in Figure 1 provides a general guide
for the study. Research suggests that multicultural youth have
narrower networks and less access to certain forms of socia
capital [9], which contributesto higher dropout rates and poorer
health than natives. There is evidence that social capita is
associated with improvements in these domains and may
facilitate integration and inclusion [4,21].

The mentoring intervention seeksto address these discrepancies.
An important focus is on how the program can strengthen
mentees networks through information exchange and socia
contact and increase trust and feelings of belonging (social
capital). Thus, the study emphasizes outputs and outcomes, as
well as theinfluence of contextual factors on these.
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has been done in the United States, with primarily qualitative
studies in the United Kingdom [28]. Therefore, this work will
contribute by extending the empirical context. Second, few
studies have assessed social capital interventions [34],
particularly among youth. More commonly, social capital is
used as an independent variable (see [35] for a health
intervention to increase social capital among Latinx and black
adults). Furthermore, little is known about the implementation
and effects of such interventions [23], although research
indicates potential in this area [25,35]. This study seeks to
address these gaps, providing both theoretical and summative
insights. The overall objective isto evaluate the intervention in
light of challenges and opportunities in implementation and to
explore the effects of thisimplementation.

Analytical Framework

Thelogic model [36,37] depicted in Figure 1 providesavauable
framework for identifying and illustrating the relationship
between clusters of variablesin the study. The model identifies
a problem (youths lack of connection to Norway), which
requires aresponse, and specifies activities to address the issue
(the mentoring intervention). Theimplementation of the solution
leads to tangible outputs (program delivery) and measurable
outcomes (socia capital) asthe consequence of the outputs; the
broader impacts (socia inclusion) are the logical effects of the
intervention. Thereisatight relationship between theidentified
problem, the intervention, the program outputs, and the
outcomes of interest.

Qutcomes:

Social

capital

Methods

Study Design

The first stage is the pilot study, followed by the RCT. A
mixed-methods approach will be used combining quantitative
survey instruments (pre-post test design) with qualitative data
frominterviews and focus groups[38]. The survey will measure
outputs (program fidelity, dose, and reach); outcomes (cognitive
and structural socia capital), which are a result of the
implementation outputs; and contextual factors (respondents’
demographics, school characteristics, and usability of thedigital
platform). Specific cutoffs for assessing fidelity to the core
program components (described in the Background and Context
section) and effectivenesswill be devel oped based on pil ot study
results. Interviews with mentors, youth, and program staff will
allow a detailed qualitative understanding of the mechanisms
occurring and stakeholder experiences.

Sample and Participant Recruitment

Both stages of the study will be conducted in close cooperation
with mentor program staff (the individuals working directly to
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coordinate, match, train, and follow up on dyads), and with
feedback from the youth. The primary unit of analysis for the
study is recently arrived immigrant youth, ages 15 to 25 years,
attending school. These youth will bein or have completed their
first year of Norwegian schooling; therefore, they will have a
minimum basic level of Norwegian proficiency. We will offer
interviewsin Norwegian and English, but will also consider the
use of atrandator, as necessary, for the RCT to gain a better
understanding of the experiences of participants with varying
levels of Norwegian language comprehension. Information from
mentors and program staff will also be collected. Informed
consent will be obtained and the voluntary nature of participation
will be emphasized to the youth, with information that they can
end their participation at any time. A video will be used to
present the research project, handling of data (confidential, but
not anonymous), and privacy issuesin youth-friendly language
to gain fully informed consent and to increase stakeholder
(youth) involvement and interest [39].

For the pilot study, all mentees (approximately 40) participating
infour of the mentoring programswill be recruited to participate
in the survey at the beginning and end of the program. The
majority of these mentees have backgrounds from Syria and
Eritrea, and almost all will be attending school. At the end of
the six-month program, mentors (approximately 40) from these
programswill also beinvited to respond to asurvey. All mentee
respondents will receive small denomination gift cards
(approximately $28) on completion of the surveys as a gesture
of appreciation for their assistance with the project. We will
also discuss how the youth perceive receiving gift cards, with
a specific focus on any feelings of coerciveness, to make any
adjustments before the RCT. Qualitative respondents will be
selected from the individual s providing quantitative information
to investigate specific aspects of program fidelity and
implementation in more detail.

The full-scale RCT will recruit participants from Norwegian
schools and include both a control and an intervention group.
The study will try to select similar schools for both groups
regarding school size, socioeconomic characteristics, and school
type (age range of the student body). Within the intervention
group of schools, intervention classes will be drawn randomly,
whereas control classeswill be drawn randomly from the control
schools. Participants and nonparticipants will not attend the
same schools to avoid contagion effects. The exact number of
individuals will be estimated based on a power analysis of data
from the pilot study and is anticipated to encompass severa
hundred youth. Half will be in the intervention group and half
inthe control group. Studentswho are not assigned to the control
groups for the study will have the opportunity to receive the
intervention after the study has concluded. Although all the
youth will have a basic level of Norwegian proficiency,
additional potential inclusion and exclusion criteriafor the RCT
will be devel oped based on findings from the pilot study. Similar
to the pilot study, mentors will be surveyed at program
conclusion, and respondents will be invited to qualitative
interviews and focus groups, to supplement and nuance the
guantitative data.
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Data Collection Procedure

Pilot Study

After receiving information about the project in the form of a
video and giving informed consent, the mentees will receive an
individual link to participate in a Web survey. Questions on the
mentee survey at program commencement will focus on social
capital in the form of relationships with friends, native
Norwegians, connectedness to the school environment, and to
Norway more broadly. Thiswill be used to test out and adjust
measures for the full RCT study based on feedback from the
groups. A Web survey will be administered at program
completion, with the same survey questions as on the first
survey, supplemented with questions about program fidelity
(outputs) and a short battery to assess the relationship with the
mentor and implementation. Mentorswill recelve surveysrelated
to program fidelity and the relationship with mentees and staff.
Additionally, both mentees and mentorswill respond to survey
guestions on the usability of the digital platform. To supplement
the quantitative survey data, qualitative data will be collected
from mentors and mentees in interview form for both the pilot
and RCT. Individuals will be selected for interviews based on
characteristics such as age, sex, immigration background, and
length of timein Norway, with agoal to get avery diverse group
[38]. Interview questions will address barriers and facilitators
to implementation, possible contextual factors relevant to the
implementation and participants’ experiences of these factors,
and the acceptability and meaningfulness of the measures used
in the survey (see Outputs in the Measures section for details
on the operationalization of these concepts). Questions to
program staff will focus on resources such as program staffing,
finances, and technical support for the digital platform.

The pilot study has been approved by the Data Protection Office
at Oslo University Hospital. All pilot study data will be stored
on a secure remote server as per Oslo University Hospital
Personal Data Protection regulations. The pilot study isfunded
by a grant from the Norwegian Research Council and is a
partnership between the Center for Shared Decision Making
and Collaborative Care Research at Oslo University Hospital,
NORCE-Norwegian Research Centre, Halmstad University,
the Norwegian Labor and Welfare Administration (NAV), and
Fretex.

Full Study With Randomized Controlled Trial

The effects of the program as a social capital intervention will
be studied using a two-level clustered randomized trial, with
schools randomly assigned as intervention or control schools.
The analyses will be at the individual level. In using a
randomized comparison of mentees with non-mentees, the
effects of mentoring on social capital can be assessed, aso
controlling for individual differences.

Youthin both theintervention and control groupswill complete
Web surveys. The youth surveys cover questions related to
social capital and will be conducted at baseline (before program
commencement), six months after the baseline measurement
(at program completion for the intervention groups), and six
months after program completion (12 months after the baseline
measurement). Surveys to youth in the control group will be
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administered at the sametime pointsasfor the mentees. Mentors
will respond to surveys at program conclusion. Because youth
in the intervention group will receive mentoring outside of the
school environment, we do not have a specific activity planned
for the control group. However, control group youth will be put
on awaiting list to participate in the mentoring program after

Redlick et al

study completion, if they desire. Approval from theinstitutional
ethics board (Data Protection Officer) will be applied for and
obtained before RCT study commencement.

The following table (Table 1) summarizes the instruments,
respondents, and timeline for data collection.

Table 1. Overview of the study procedure.

Study stage and data collection instrument

Respondents

Description

Time point

Pilot

Web survey at program start (base-
line)

Web survey in program middle and
conclusion

Web survey at program completion

Interviews

Randomized controlled trial

Web survey at program start (base-
line)

Web survey at program completion

Postprogram survey after program
completion

Interviews

Mentees (approximately 40)

Mentees (approximately 40);
mentors (approximately 40)

Mentees (approximately 40);
mentors (approximately 40)

Mentees (5-10); mentors (5); pro-
gram staff (2)

Mentees; control group youth
Mentees; mentors; control group

youth

Mentees; control group youth

Mentees (10-20); mentors (5-10);

Social capital: cognitive and
structural); demographic variables

Usability of digital platform

Same as baseline survey; program
fidelity

Acceptability and relevance of so-
cial capital measures; barriersand
facilitators to implementation and
fidelity

Pre-post social capital measure-
ments; demographic variables

Pre-post social capital measure-
ments; program fidelity

Pre-post social capital measure-
ments

Supplementary information on so-

Program start (fall 2019)

Mid and end of program

Program completion (6 months
after start; spring 2020)

Midway and at the end of the
program (fall 2019, spring 2020)

Program start (estimated fall
2020)

Program completion (6 months
after program start)

Follow-up 6 months after pro-
gram completion (12 months af-
ter program start)

Midway and at the end of the

program staff (4)

Pilot and randomized controlled trial

Quialitative and metadata from the
digital platform

Mentees, mentors

cia capital based on survey re- program (fall and winter 2020)

sponses

App use data (frequency, length  Throughout the programs
of time, particular modul es used);

content of forum posts

M easures

Measures to be used for the study survey are adapted from
previous research and large-scale cross-national surveys[40-48].
Where relevant, new items were devel oped specifically for this
intervention context, particularly to measure fidelity of
implementation.

Outputs: Intervention | mplementation

Outputsare the process and mechanisms by which the“ problem”
and its consequences are targeted. More specificaly, thisisthe
implementation of the intervention. An important emphasis is
on fidelity of implementation of core program components
(including dose, or the amount of the intervention, and reach),
and mechanisms of impact (participants’ interactions with the
intervention) and the contextual factors that have an impact on
the implementation (discussed subsequently). Assessment of
fidelity is done using a self-developed scale for the study to
match the program environment. Program fidelity is measured
using the following indicators (previously described under
Background and Context): the total number of dyad meetings

https://www.researchprotocol s.org/2020/3/e16472

held with at least one dyad meeting each month (six meetings
in al), participation in training before program start, and
execution of the main program components, such as network
mapping. The proportion of participants that complete the
program (reach) will also be assessed. Identification of any
deviations or adaptationsto these key program componentswill
be noted. Because the intervention also includes a digital
component (forums for mentor-mentee contact), log data from
the platform, including the number of log-ins and time spent
on different parts of the platform, will be analyzed to assess

dosage.

Relationship quality (mechanism of impact) will be measured
using the 14-item Mentor Strength of Relationship scale [40],
adapted from the Big Brothers Big Sisters mentoring context
to this context (eg, terminology such as“my Little” isreplaced
with “my mentee”’). Answers are scored on a five-point Likert
scale (“strongly disagree” to “strongly agree”’). For mentees,
the positive statements from the Youth Strength of Relationship
Scale [40,41] will be used; response categories are on a
five-point scale and range from “not true at al” to “awaystrue.”
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The Strength of Relationship scales have been assessed for fit
using confirmatory factor analysis, with acceptable results[40].
Little research has been conducted on mentee or mentor
relationships with program staff and program training.
Therefore, self-developed single items will be used that ask to
what extent respondents were satisfied with the program
coordinator and the training they received (response categories
from 1="very dissatisfied” to 5="very satisfied”).

Outcomes: Social Capital

The outcome variable of interest for the RCT—socia
capital—includes cognitive and structural dimensions[14]. The
cognitive dimension of social capital is operationalized to
include youth feelings of belonging, support in relationships,
and trust. Feelings of belonging will be measured using a
question from the European Social Survey (ESS) Round 8 [42]
on how connected the youth feel to Norway. Theresponse scale
rangesfrom O (“not emotionally connected at all”) to 10 (“very
emotionally connected”).

Youth will aso be asked about how often they felt lonely during
the previous month (five-point scale: “not at all” to “al the
time") (similar to a question from a Statistics Norway survey
on social relations [43] and questionsin the ESS [42]).

Shared language is another indicator of cognitive social capital
related to belonging [44]. This will be measured by using a
salf-created question asking: How comfortable are you speaking
Norwegian? (scale from 1="very uncomfortable’ to 5="very
comfortable”).

Trust will be measured using the question on generalized trust
(A4) from the ESS [42] with a response range from 0 to 10
(“you can’t be too careful” to “most people can be trusted”).

The structural dimension of socia capital relatesto the presence
and patterns of connections between actors or network
characteristics  (bridging, bonding, linking), school
connectedness, and civic engagement or organizational
participation. To assess network characteristics, the respondents
will be asked about the proportion of their friendswith asimilar
ethnic background and religion (bonding), with an immigrant
background (bonding), and with a Norwegian background
(bridging). Thiswill be assessed using afive-point scale (“none”
to“al”; similar to [22,45]).

Civic engagement will be measured using questions about
organizations in which the youth are active. The youth will be
provided with a list of different organization types (religious,
sports, art and music, volunteer organization) and will be asked
to respond if they are a member, have participated previously,
or are not a member (similar measures are used in ESS and in
the Ungdata survey for Norwegian adol escents [46]).

Patterns and nature of contact with friends and family will be
measured in several ways. The youth will be asked if they have
at least one good friend that they can fully trust (four-point scale
from “no, | have no one | would call afriend at the moment”
to “yes, for sure”) (questions are taken from Ungdata [46]).
Respondentswill also be asked about frequency of contact with
their friends outside of school or work [42], with responses on
asix-point scale from “never” to “every day” (similar to [45]).
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To measure school social capital and connectedness, severa
dimensions (teachers, classmates, school) will be used.
Connectedness will be measured using indicators from the
Health Behavior in School-aged Children study protocol
guestionnaire [47], as used in a Swedish study on so