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Abstract

Background: Alcohol use among university students is common, and those who drink often choose to drink heavily (ie, 4 or
more drinks per session for women or 5 or more for men). Web-based interventions (WBI's), in which students compl ete assessments
and receive personalized feedback about their alcohol use, and ecological momentary interventions (EMIs), which use mobile
devices as a method of delivering intervention information, are 2 methods that have had some success in reducing acohol use
among university students.

Objective: Theaim of this study wasto investigate the effectiveness of acombined WBI and EMI intervention to reduce al cohol
use among university students.

Methods: The study is a 3-arm randomized controlled trial. Participants will be randomized into either a WBI+EMI condition,
aWBI-only condition, or an assessment-only control. Our sample will consist of first-year university students, recruited through
5 residential colleges at the University of Otago, New Zealand. All participants will complete an online survey at baseline (ie,
before Orientation Week); thosein the WBI-only and WBI+EMI conditions will immediately receive personalized feedback (ie,
the WBI), whereas participants in the assessment-only condition will receive no feedback. In addition, participants randomized
into the WBI+EMI, but not those in the WBI-only or assessment-only groups, will receive 8 Orientation Week (2 per day on
nights with large social events) and 6 academic year EMIs (delivered fortnightly). Participants in all conditions will complete
brief surveysat the end of thefirst and second semester and report their weekend alcohol use fortnightly throughout each semester
via ecological momentary assessments.

Results: The primary hypothesis is that participants in the WBI+EMI group will consume significantly fewer drinks during
weekends in their first semester at university compared with WBI-only and assessment-only groups. Secondary hypotheses are
that, when compared with the WBI-only and assessment-only groups, the WBI+EMI group will report consuming fewer drinks
during Orientation Week, report experiencing fewer negative al cohol-related consequences after first semester, and report lower
Alcohol Use Disorder Identification Test-Consumption scores following their first semester.

Conclusions: This study adds to a growing body of work investigating the utility of WBIs and EMIs in curbing alcohol
consumption. In addition, the study will help to inform policy approachesaimed at curbing acohol consumption and al cohol-related
harm in university students.

Trial  Registration: Australian New  Zeadland Clinical  Trids Registry = ACTRN12618000015246;
https://www.anzctr.org.au/Trial/Registration/Trial Review.aspx?d=374104& isReview=true ~ (Archived by WebCite at
http://www.webcitation.org/6z9) RLT z6)
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Introduction

Alcohol use among university students is common, with 63%
of students reporting alcohol use in the past month [1]. Of
greater concern isthe fact that those who drink often choose to
drink heavily (ie, 4 or more drinks per session for women or 5
or more for men), with 32% of students reporting a heavy
drinking session in the past 2 weeks[1]. Extensiveresearch has
highlighted that students who drink in this way experience a
range of negative acohol-related consequences, such as
blackouts[2,3], risky sexual behavior [4,5], and social problems
[6]. Furthermore, often due to the fact that many students live
in close proximity to one another inresidential colleges, students
who do not themselves drink are negatively impacted by those
who do (eg, unwanted sexual advances and physical aggression)
[7,8].

This pattern of heavy drinking is particularly concerning for
new students, many of whom increase their drinking during the
transition to university [9]. Indeed, researchers tend to find that
the beginning of the academic year is characterized by high
levels of alcohol use [10-14]. Onefactor that contributesto this
increase in alcohol use is Orientation Week (a.k.a,, Frosh,
Freshers’ Week, Introductory Week) [14-16]. Orientation Week
generally precedes the start of the academic year and includes
a number of university-organized socia events that help
first-year students form new friendships. Although the purpose
of orientation iswell intentioned, research on Orientation Week
from one university suggests that new students double their
drinking relative to a typical week before university [14],
experience 5 times as many negative alcohol-related
consequences [17], and pregame before attending the social
events (ie, consume a cohol before attending the event) [18,19].

Web-based interventions (WBIs), where students are screened
and provided with personalized feedback about their alcohol
use, have been suggested as a potential means of reducing
alcohol use and present a cost-effective way of reaching large
numbers of individuals[20-24]. WBI s are effective in reducing
alcohol use [25-27] and may be successful in reducing the
likelihood of nondrinking studentsinitiating drinking [28]. The
effect, however, tendsto be small [25,26]. For example, alarge
WBI implemented in 7 of 8 universities in New Zealand with
17- to 24-year-old students in the middle of first semester did
not reduce the frequency with which students consumed al cohol
but did result in a small reduction in the amount of acohol
consumed during atypical drinking session [29,30].

The generally small effect size reported for WBIs may be due
to the fact that they rely on students remembering the
intervention information. Furthermore, WBIs rely on advice
given in a likely nonsocial context (eg, sitting in one's room
completing the WBI) to transfer to asocial context (eg, hanging
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out and having drinks with friends), neglecting the fact that
social factors play a strong role in students’ drinking behavior
[14,17,31-35]. Ecological momentary interventions (EMIs),
which use mobile devices asamethod of delivering intervention
information, provide a way to extend WBIs beyond the initial
treatment context, not only providing individual swith reminders
about the information they were given in the WBI but also a
cue to apply that information in a real-world setting [36,37].
By receiving reminders closein timeto the actual behavior (eg,
immediately before or during a night out drinking), EMI
messages can facilitate self-management of drinking in context

[37].

To date, 2 pilot studies provide some support for the efficacy
of EMI messages during Orientation Week [15,38]. For example,
in a pilot study, first-year students were randomized into an
assessment-only condition or an EMI condition. Those in the
assessment-only condition reported their drinking during
Orientation Week and weekly during the academic year via
ecological momentary assessments (EMAS), whereas those in
the EMI condition reported their drinking and received daily
EMI messages during Orientation Week. The EMI messages
were sent at 7:30 PM (about the time students report drinking
during Orientation Week), and the content of the messages
alternated between the potential health-related and social
consequences of alcohol use. Theinitial pilot found that women
(but not men) in the EMI condition consumed significantly
fewer drinks than women in the assessment-only condition
during both Orientation Week (17 vs 26) and weekly during the
academic year (5vs 8) [38]. Following a series of focus groups
with pilot study participants, the EMI was adapted so that
messages were only sent on nights with large social events and
2 messages, rather than 1, were sent on these nights. When
testing these changes in a second pilot-experimental study,
students attending arelatively light drinking residential college
consumed significantly fewer drinks relative to an
assessment-only group during both Orientation Week (10 vs
16) and a typical academic year weekend (4 vs 7). The EMI,
however, had no effect on students attending a residential
college with a heavier preuniversity drinking pattern during
either Orientation Week (38 vs 37) or the academic year (11 vs
9) [15]. Although these preliminary findings are promising,
they have only been successful at reducing lighter drinkers
alcohol use, suggesting that an EMI aone may not be not
effective for all incoming students.

Recently, researchers have shown some preliminary success
when using an EMI to supplement an in-person intervention or
WBI [36,39-41]. For example, Haug et al [39] found that Swiss
students attending vocationa training schools who received a
combined WBI and EMI reduced their prevalence of heavy
drinking sessions compared with an assessment-only group.
Similarly, Tahaney et al [40] found that risky drinking
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undergraduates who received a WBI+EMI consumed fewer
weekend drinks compared with those who only received a
WABI-only or an assessment-only condition. Building on these
earlier studies, this protocol outlines a large-scale long-term
randomized controlled trial (RCT) to test a WBI+EMI
intervention for incoming first-year university students.

Methods

Study Design

Thestudy isa3-arm RCT. Participantswill be randomized into
either a WBI+EMI condition, a WBI-only condition, or an
assessment-only condition (Figure 1). The WBI will be
administered before the start of Orientation Week, whereasthe
supplemental EMI will be delivered in 2 phases: 8 messages
over 4 days during Orientation Week, and 6 messages during
first semester. Participants will complete surveys at baseline
(before Orientation Week) and after their first (~4 months) and
second semester (~8 months).

Ethics Approval and Consent to Participate

Thisresearch was approved by the University of Otago Human
Ethics Committee New Zealand. Participants were presented
with the information sheet and consent form at the start of the
online survey.

Trail Status

At thetime of submission, the recruitment phase had begun but
not completed. Data collection for the primary outcomewill be
completed in June 2018. Data collection for the secondary
outcomes will be completed in November 2018.

Availability of Data and M aterial

All data and materia supporting our findings can be obtained
from the last author.

Objectives and Hypotheses

Theaim of the study wasto test the effect of aWBI+EMI among
incoming first-year students in New Zeadland. The primary
hypothesis was that participants in the WBI+EMI group will
consume significantly fewer drinks during weekends in their
first semester at university compared with those in WBI-only
or assessment-only groups. Secondary hypothesesare that, when
compared with those in the WBI-only and assessment-only
groups, participants in the WBI+EMI group will report
consuming fewer drinks during Orientation Week, and report
experiencing fewer negative acohol-related consequences,
report lower Alcohol Use Disorder Identification
Test-Consumption (AUDIT-C) scores, and less typical week
alcohol use (at both 4 and 8 months follow ups). We aso
hypothesize that thosein the WBI-only condition will consume
significantly fewer drinks during weekendsin their first semester
at university, report consuming fewer drinks during Orientation
Week, report experiencing fewer negative alcohol-related
consequences, and report lower AUDIT-C scores compared
with participants in the assessment-only group.

http://www.researchprotocols.org/2018/5/e10164/

Riordan et d

Participants and Procedures

All incoming students who are beginning their first-year at
university, are between 18 and 25 years, and living in any of
the 5 residential colleges at the University of Otago will be
invited to take part. The invitation email will be sent out from
each of the residential colleges to their incoming cohorts. The
initial email invitation will be sent 4 weeks before the first day
of Orientation Week, with afollow-up reminder 2 weeksbefore
the beginning of Orientation Week. Residential colleges will
also invite students to take part by posting on their respective
Facebook pages. Participants will be offered NZ $100 (US
$73.12, Can $92.29, Aus $93.81, UK £51.56) remuneration for
taking part in the study.

Participants who are interested in taking part will click a link
to a secure webpage with information about the study and
consent forms. Participants will be excluded if they decline to
participate throughout the academic year or do not provide a
mobile number. After completing the baseline survey (which
includes a definition of a New Zealand standard drink), those
who provide a mobile phone number will then be randomized
into 1 of the 3 conditions (ie, WBI+EMI, WBI-only, and
assessment-only). Participants randomized into the WBI+EMI
condition and the WBI-only condition will automatically receive
personalized feedback (ie, the WBI) based on their answers on
the baseline survey. Participants randomized into the
assessment-only group will not receive feedback.

Participants randomized into the WBI+EMI condition, but not
those in the WBI-only condition or assessment-only condition,
will receive EMIs during Orientation Week and throughout the
first semester. Participants in all conditions will be asked to
report their alcohol use during Orientation Week and fortnightly
throughout the academic year viaEMAS (i g, text messages) and
complete brief surveys at the end of the first and second
semester. Reimbursement will occur at the end of the academic
year.

Assessment and Outcome M easures

The primary outcome measure will be weekend acohol use
during first semester, reported viafortnightly EMAS. Secondary
outcomes will include Orientation Week alcohol use,
alcohol-related consequences, AUDIT-C scores, and typical
weekly alcohol use (measured at baseline, after semesters 1 and
2).

Measures

Demogr aphics

Demographic variables (age, gender, ethnicity) will be assessed
at baseline.

Academic Year Weekend Alcohol Use

Academic year weekend alcohol use [14,15] will be assessed
by fortnightly EMAS during semesters 1 and semester 2 of a
students' first year at university (“How many drinks did you
have Thurs, Fri, Sat? Send reply like this: 1,5,0.”; see Table 1).
This procedure has been used in prior studies with good
compliance (75% completed 4 or more of the 7 academic year
reports in the pilot study) [13,14].

JMIR Res Protoc 2018 | vol. 7 | iss. 5 | €10164 | p. 3
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

Riordan et d

Figurel. Flow of events. AUDIT-C: Alcohol Use Disorder | dentification Test-Consumption; EMI: ecological momentary intervention; WBI: Web-based

intervention.

Phase 1

Incoming first-year students who completed baseline assessment before Orientation Week.

Phase 2

Excluded
- Did not complete baseline
- Did not provide a mobile number
- Declined to participate

WBI+EMI

Phase 3 WBI and EMI messages

WBI
WBI-only

Control
Assessment-only

Phase 4

university

Follow-up assessments

- All participants report alcohol-related consequences, AUDIT-C , and typical weekly
alcohol use after semesters 1 (month 4) and 2 (month 8) of their first year at

- All participants report their alcohol use during Orientation Week and fortnightly
during the academic year via text message

Phase 5 )

Primary: Weekend alcohol use during first semester

- Secondary: Orientation Week alcohol consumption, alcohol-related consequences,
AUDIT-C, typical week alcohol use.

Analyses

Table 1. Schedule of text messages for each group during semesters 1 and 2 of the academic year.

Condition Semester 1 Semester 2
Week 1 3 5 7 9 11 13 1 3 5 7 9 11 13
Control EMA? EMA EMA EMA EMA EMA OLS EMA EMA EMA EMA EMA EMA oOLS”
WwBI® EMA EMA EMA EMA EMA EMA OLS EMA EMA EMA EMA EMA EMA OLS
WBI+EM|9 EMA, EMA, EMA, EMA, EMA, EMA, OLS EMA EMA EMA EMA EMA EMA OLS
EMI EMI EMI EMI EMI EMI

3EMA: ecological momentary assessment.
bOLS: online survey.

“WBI: Web-based intervention.

9EMI: ecol ogical momentary intervention.

Orientation Week Alcohol Use

Orientation Week alcohol use [14,15] will be assessed by 2
EMA s during Orientation Week. One message will be sent on
the Thursday of Orientation Week at 2:00 PM (“How many
drinks did you have Mon, Tues, Wed? Send reply like this:
1,5,0") and the second will be sent on Sunday at 2:00 PM (“How
many drinks did you have Thurs, Fri, Sat? Send reply like this:
1,5,0"). Thisprocedure has been used in prior studieswith good
compliance (75% completed both reports) [13,14].

http://www.researchprotocols.org/2018/5/e10164/
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Negative Alcohol-Related Consequences

The number of negative alcohol-related consegquences [42]
experienced will be assessed by the Brief Young Adult Alcohol
Consequences Questionnaire (B-YAACQ). The B-YAACQ is
composed of alist of 24 alcohol consequences, and participants
simply answer yes or no as to whether they have experienced
each consequence in the past 3 months. The B-YAACQ will be
administered at baseline and after semesters 1 and 2 (~4 and ~8
months).
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Audit-C

The AUDIT-C [43] is composed of 3 questions and provides a
brief and effective screening tool for identifying likely alcohol
use disorders [43]. The AUDIT-C will be administered at
baseline and after semesters 1 and 2 (~4 and ~8 months).

Typical Week Alcohol Use

Number of drinks consumed during a typical week will be
measured retrospectively using amodified version of atimeline
follow-back procedure[44]. Participantswill be asked to* Think
of atypical week in the last 3 months for you. Think of what
you did, where you lived, what your weekly activities were.
Try to accurately remember how much acohol you typically
drank.” Typical week drinking will be measured at baseline and
after semesters 1 and 2 (~4 and ~8 months).

I ntervention Components

WBI

The WBI will provide personalized normative feedback based
on the amount of alcohol participant’s report consuming during
atypica week. The feedback will be specific to the University
of Otago, participant’sgender, and their year at university. These
specific norms will be derived from the Daily Life Study, a
large study that surveyed around 2000 full-time students from
the University of Otago (~10% of the university population)
[31,45]. The feedback includes tailored graphics and text
information regarding (1) the number of drinks consumed in
the past week compared with atypical first-year student of the
same gender, (2) the financia cost of drinking, (3) the number
of calories consumed, and (4) the number of negative
alcohol-related consequences experienced in the past 3 months
compared with a first-year student of the same gender.
Participants will also receive feedback on their AUDIT score,
feedback on their heaviest drinking session (estimated peak
Blood Alcohol Content and the effects of consuming alcohol
at that level), and suggest protective behavioral strategies.

EMI

The EMI consists of text messages delivered during Orientation
Week and fortnightly throughout the first semester. Content
includesinformation about protective behavioral strategies, the
social consequences of drinking, and campus-based social
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norms. The Orientation Week messages will be sent on the
nights during Orientation Week historically associated with the
most drinking (ie, thefirst-year toga party, on nightswith music
concerts, and the Saturday of Orientation Week). The specific
content and timing of the messages are based on feedback from
surveys [38], focus groups [15], and in-situ interviews with
students outside Orientation Week events[18]. On days during
Orientation Week with social events, participants will receive
1 message at 2:00 PM reminding them of aprotective behavioral
strategy mentioned in the WBI (eg, “Toga party tonight! If you
are planning to have a few drinks, remember to eat.
Food=energy! Eating is not cheating”). They will then receive
1 message timed to when they start drinking at 7:00 PM
reminding them of the social consequences of alcohol (eg,
“Remember, don’'t be a dick! Your drinking can affect your
mates’; Table 2 contains the complete list of Orientation Week
EMIs).

During the academic year, students will receive a fortnightly
social norm message tailored to their gender (eg, “Hope you
had a great OWeek! The typical female scarfie drinks no more
than 6 drinks per week. OWeek is a one off, now the year
begins’; see complete list of text messagesin Table 3).

Randomization

Participantswill be randomized into the WBI+EMI, WBI-only,
or assessment-only groups. Participants who agree to take part
after the initial survey will be allocated with a number (1-6)
using a random number generator. Randomization is fully
computerized and, therefore, is not possible to subvert.

Analytical Plan

Data Treatment

Given that our study aims to demonstrate that a combined
WBI+EMI is more effective than a WBI-only and
assessment-only condition, it will be categorized as a
“superiority trial.” Results will be presented using both the
intention-to-treat principle (ie, al participants who were
assigned to a condition) and complete cases (ie, participants
who completed every report) [46]. The missing data for
intention-to-treat analyses will be dealt with using multiple
imputation.
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Table 2. Completelist of ecological momentary intervention text messages during Orientation Week.
# Time Text Type
Wed 2:00 PM “Toga party tonight! If you are planning to have afew drinks, remember to eat. Food=energy! Eating is PBS?
not cheating.”
2. Wed 6:45 PM “These could be your friends for the year. Make sure your drinking doesn’t ruin everyone’s night.” scb
3. Thur 2:00 PM “Concert tonight! Remember to smash water when drinking. Subbing water while you drink will decrease PBS
hangover symptoms. OWeek is aloong week”
4. Thur 6:45 PM “On it? Remember to look after your friends if you are drinking!” SC
5. Fri 2:00 PM “Rugby tonight! You've madeit thisfar. If you're drinking tonight, set alimit that worksand stick to it!”  PBS
6. Fri 6:45 PM “Think about your friendsif you are drinking. Don’t be the story everyone tells tomorrow.” SC
7. Sat 2:00 PM “OWeek Saturday! If you're having awet one tonight, drink slowly. Alc can hit you like aton of bricks!” PBS
8. Sat 6:45 PM “Remember, don’t be adick! Your drinking can affect your mates.” SC

3PBS: protective behavioral strategy.
bsc: social consequence.

Table 3. Completelist of ecological momentary intervention text messages during semester 1.

Text (women)

Week  Text (men)

1 “Hope you had a great OWeek! The typical male scarfie drinks no
more than 11 drinks per week. OWeek is a one off, but now the year
begins!”

3 “Drinks can set you back! The average scarfie male drinks about 11
drinks per week, that is $1144-5720 ayear, OR 2-10 round trips to
Raro!”

5 “Remember, drinks contain empty calories. The average male scarfie
drinks no morethan 11 drinks aweek, that isabout 2.3 sticks of butter”

7 “Hope you had a good break! During this half of the semester the
typical male scarfie drinks no more than 8.6 drinks a week”

9 “Thistime of year, male scarfies typically drink no more than 8.6
drinks per week. That is about $894-4472 ayear, OR 9-45 HUBstext
books!”

11 “Thistime of year, male scarfies drink no more than 8.6 drinks per

“Hope you had a great OWeek! The typical female scarfie drinks no
more than 6 drinks per week. OWeek is a one off, now the year be-
gins!”

“Drinks can set you back! The average scarfie female drinks about 6
drinks aweek, that is $624-3120 ayear, OR 1-5 round tripsto Raro!”

“Remember, drinks contain empty caories. The averagefemae scarfie
drinks no more than 6 drinks aweek, that isabout 1.3 sticks of butter.”

“Hope you had agood break! During this half of the semester the
typical female scarfie drinks no more than 4.2 drinks a week.”

“Thistime of year, female scarfies drink no more than 4.2 drinks per
week. That isabout $437-2184 per year, OR 4-21 HUBstext books!”

“Thistime of year, female scarfies drink no more than 4.2 drinks per

week. That is about 1462 extra calories OR a cup of bacon fat!”

week. That is about 714 extra calories OR half a cup of bacon fat”

Statistical Analysis

Given that our outcome variables of interest, with the exception
of acohol use disorders measured by AUDIT-C scale, will
comprise count data (ie, number of drinks consumed and number
of negative acohol-related consequences experienced),
generalized linear models (GLMs) will be employed [47]. The
standard GLM, however, assumes that the observations are
uncorrelated, which is certainly not the case in longitudinal
designs such asthis study [48,49]. Given this, extensionsto the
standard GLM will be employed. Briefly, generalized estimating
equations (GEE) are mostly suggested for analysis of data
involving 2 data levels (eg, observations clustered within
individuals, or individual s clustered within groups) to investigate
population-averaged changes in the outcome [50]. GLMs,
however, are deemed morerobust in the designsinvolving more
than 2 levels of data (eg, observations clustered within
individuals who are clustered within groups) to test
individual-averaged changes in the outcome [49]. Interpreting
the GEE results to make inferences about individual-specific
changes over time and interpreting the GLM results to make
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inferences about the population’s mean change over time lead
to ecological and atomistic fallacies [51].

Given our interest in both population-averaged and
individual-specific changes over time, and the fact that our
participants will be clustered within different colleges, we will
use both GEE and GLM. Specifically, GEE will be used to
investigate population-averaged changes in the primary and
secondary outcomes as a result of time, type of intervention,
and their interaction. To deal with the potential effect of
participants nested in different residential colleges, unit dummies
(ie, 1 dummy for each college except for a reference college)
will be added as covariates to account for any heterogeneity
between the colleges.

To investigate individual -specific changes in outcomes we will
use GLM. The use of GLM alows further investigation of the
residential college-specific changesin outcomes. In addition to
the fixed effects of time, type of intervention, and their
interaction, we will add random effects for individuals and for
colleges. The addition of random effectsfor residential colleges
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isjustified by our prior studies showing that different students
from residential colleges have different drinking habits [15].

Prior research also suggests that alcohol interventions have
different impacts on individuals with, for instance, different
average alcohol consumption levels[15]. Information regarding
the potential existence and the number of such unobserved, yet
homogenous, subpopul ationswithin the data, however, can only
be obtained using post hoc analysis techniques such as growth
mixture modeling (GMM). GMM provides the framework
necessary for identifying multiple unobserved subpopulations,
examining each unobserved subpopulation’s trajectory over
time and in comparison with the other unobserved
subpopulations [52]. For this study, GMM will shed light on
possible differences in the effectiveness of the proposed
intervention for students with various drinking habits.

Across analyses, baseline characteristics will be controlled for
as we expect that gender and baseline alcohol consumption
might influence the effectiveness of the intervention [9].

Sample Size Calculations

A series of power analyses were performed to estimate the
samplesize required to detect asmall interaction effect between
time and type of intervention (the estimated effect size=—0.1)
on student’s number of weekend drinks. The target was at |east
80% power. Given that we are only interested in 2 estimated
effects (ie, the main effect intervention and theinteraction effect
between time and intervention), a Bonferroni-adjusted family
wise apha of .025 was assumed for the power analysis [53].
All the analyses were conducted using R (R Foundation for
Statistical Computing) and were based on a dataset obtained
from a previous pilot experimental study [15].

Taking a conservative approach, we first estimated the sample
sizefor aGEE with the main effects of time, type of intervention
(ie, treatment), their interaction, and the main effects of gender
and baseline alcohol consumption (ie, baseline). To this end,
we used the GEE and long-power packages to estimate the
minimum sample size required [54,55]. The results of analysis
suggested a sample size of 527 to 553 students based on
assuming an unstructured or an exchangeable correlation matrix.

Next, based on Monte Carlo simulations and using the estimated
sample size required for the GEE analysis (ie, 553), we
evaluated the power of performing GLM anaysis. All the
analyses were performed using the Ime4 and simr packagesin
R [56,57]. First, we fitted a 2-level mixed effect model with the
fixed effects of time, type of intervention (ie, treatment), their
interaction, gender and baseline alcohol consumption (ie,
baselineg), and the random effect of student. The simulation
results revealed a satistical power 97%, with 95%
Cl1=91.48-99.38. Moreover, for a 3-level mixed effect model
with the fixed effects of time, type of intervention (ie, treatment),
their interaction, gender and baseline alcohol consumption (ie,
baseline), and the random effects of student and college, the
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results of simulation showed a statistical power 98%, with 95%
Cl=92.66-99.76. Hence, our analysis suggested that a sample
of 553 students would provide sufficient power for either 2- or
3-level mixed effect models.

Finally, considering an additional 25% dropout rate [15], we
came up with afina target sample size of 692 students (the
pilot dataset and the details of power analyses, eg, R codes,
results, and power curve plots are available upon request from
the first or last author).

Discussion

Summary

As noted above, the transition to university is associated with
an increase in acohol consumption [9]. One factor that
contributesto thisincrease is Orientation Week [14-16]. Indeed,
research on Orientation Week suggeststhat new students double
their drinking relative to a typical week before university [14]
and experience 5 times as many negative alcohol-related
consequences [17]. With the aim of curbing these increasesin
consumption and harm, this protocol outlines a large-scale
long-term RCT to test a WBI+EMI intervention.

Limitations

This study is not without limitations. First, although the WBI
providesindividually tailored feedback, the content of the EMI
messagesisonly tailored to the student’s gender. It is, however,
important to remember that EMI messages were developed
based on feedback from surveys [38], focus groups [15], and
in-situ i nterviewswith students outside Orientation Week events
[18]. A second limitation isthat thereisahigh degree of contact
required for the assessment-only condition. It is possible that,
due to regularly being asked to report how much acohol they
have consumed, participants in the assessment-only condition
will reduce their levels of alcohol consumption and harm.
Typically, participants in assessment-only control conditions
are assessed at baseline and then at the end of the study. In this
study, the assessment-condition consists of 2 assessment
messages during Orientation Week and fortnightly assessment
messages during the academic year (in addition to the baseline
and follow-up assessments). The benefit of thisapproach isthat
we can compare the 3 arms of this RCT with a great deal of
temporal precision. The limitation of this approach is that any
effects observed will likely be smaller than those observed if
we simply conducted a baseline assessment and |long-term
follow-up.

Conclusions

This study adds to a growing body of work investigating the
utility of WBIs and EMIs in curbing acohol consumption. In
addition, the study will help to inform policy approaches aimed
at curbing acohol consumption and alcohol-related harm in
university students.

The authors wish to acknowledge Jeremy Anderson, Hadyn Youens, and Phillip Anderson for their work programing the WBI
and text message software. Thisresearch isfunded by the New Zealand Health Research Council. The funding body did not have

http://www.researchprotocols.org/2018/5/e10164/

JMIR Res Protoc 2018 | vol. 7 | iss. 5| €10164 | p. 7
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Riordan et &

any role in the design of the study, the collection, analysis or interpretation of the data, or the write-up of the manuscript. BCR
is sponsored by a Fulbright New Zealand graduate scholarship.

Conflictsof Interest
None declared.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Schulenberg JE, Johnston LD, O’ Malley PM, Bachman JG, Miech RA, Patrick ME. Monitoringthefuture. Ann Arbor:
Intitute for Social Research, The University of Michigan; 2017. Monitoring the Future national survey results on drug use,
1975-2016: Volume 1, College students and adults ages 19-55 URL : http://monitoringthefuture.org/pubs.html#monographs
[accessed 2018-04-21] [WebCite Cache ID 6ypuvD9qt]

White AM, Jamieson-Drake DW, Swartzwelder HS. Prevalence and correl ates of a cohol-induced blackouts among college
students: results of an e-mail survey. JAm Coll Health 2002 Nov;51(3):117-9, 122. [doi: 10.1080/07448480209596339]
[Medline: 12638993]

Barnett NP, Clerkin EM, Wood M, Monti PM, O'Leary TT, Corriveau D, et a. Description and predictors of positive and
negative alcohol-related consequences in the first year of college. J Stud Alcohol Drugs 2014 Jan;75(1):103-114 [FREE
Full text] [Medline: 24411802]

Cooper ML. Alcohol use and risky sexual behavior among college students and youth: evaluating the evidence. J Stud
Alcohol Suppl 2002 Mar(14):101-117. [Medline: 12022716]

Wechdler H, Lee JE, Kuo M, Seibring M, Nelson TF, Lee H. Trends in college binge drinking during a period of increased
prevention efforts. Findings from 4 Harvard School of Public Health College Alcohol Study surveys: 1993-2001. JAm
Coll Health 2002;50(5):203-217. [doi: 10.1080/07448480209595713] [Medline: 11990979]

Read JP, Kahler CW, Strong DR, Colder CR. Development and preliminary validation of the young adult alcohol
consequences questionnaire. J Stud Alcohol 2006;67(1):169-177. [Medline: 16536141]

Langley JD, Kypri K, Stephenson SCR. Secondhand effects of a cohol use among university students: computerised survey.
Br Med J 2003;327(7422):1023-1024. [doi: 10.1136/bmj.327.7422.1023] [Medline: 14593036]

Boekeloo BO, Bush EN, Novik MG. Perceptions about residence hall wingmates and al cohol-related secondhand effects
among college freshmen. JAm Coll Health 2009;57(6):619-626. [doi: 10.3200/JACH.57.6.619-628] [Medline: 19433400]
Borsari B, Murphy JG, Barnett NP. Predictors of alcohol use during the first year of college: implications for prevention.
Addict Behav 2007;32(10):2062-2086. [doi: 10.1016/j.addbeh.2007.01.017] [Medline: 17321059]

Del Boca FK, Darkes J, Greenbaum PE, Goldman M S. Up close and personal: temporal variability in the drinking of
individual college students during their first year. J Consult Clin Psychol 2004;72(2):155-164. [doi:
10.1037/0022-006X.72.2.155] [Medline: 15065951]

Greenbaum PE, Del Boca FK, Darkes J, Wang CP, Goldman M S. Variation in the drinking trajectories of freshmen college
students. J Consult Clin Psychol 2005;73(2):229-238. [doi: 10.1037/0022-006X.73.2.229] [Medline: 15796630]
Tremblay PF, Graham K, Wells S, Harris R, Pulford R, Roberts SE. When do first-year college students drink most during
the academic year? An internet-based study of daily and weekly drinking. J Am Coll Health 2010;58(5):401-411. [doi:
10.1080/07448480903540465] [Medline: 20304752]

Hoeppner BB, Barnett NP, Jackson KM, Colby SM, Kahler CW, Monti PM, et a. Daily college student drinking patterns
across the first year of college. J Stud Alcohol Drugs 2012;73(4):613-624. [Medline: 22630800]

Riordan BC, Scarf D, Conner TS. Is orientation week agateway to persistent alcohol usein university students? A preliminary
investigation. J Stud Alcohol Drugs 2015;76(2):204-211. [Medline: 25785795]

Riordan B, Conner TS, Flett JA, Scarf D. A text message intervention to reduce first year university students’ alcohol use:
apilot experimental study. Digit Health 2017;3:1-10. [doi: 10.1177/2055207617707627]

Myrtveit SM, Askeland KG, Knudsen AK, Knapstad M, Olsen R, Nedregard T, et al. Risky drinking among Norwegian
students: associations with participation in the introductory week, academic performance and alcohol-related attitudes.
Nord Stud Alcohol Dr 2017;33(4):361-380. [doi: 10.1515/nsad-2016-0031]

Riordan BC, Flett JA, Lam T, Conner TS, Scarf D. The Jekyll and Hyde of our drinking: Event specific drinking, interventions
and prevention. In: Gutierrez W, editor. Alcohol Consumption: Patterns, Influences and Health Effects. New York: Nova
Science Publishers; 2016:129-165.

Riordan B, Conner TS, Flett JA, Droste N, Cody L, Brookie KL, et a. An intercept study to measure the extent to which
New Zealand university students pre-game. Aust N Z J Public Health 2018;42(1):30-34. [doi: 10.1111/1753-6405.12754]
[Medline: 29281165]

Riordan BC, Scarf D, Moradi S, Flett JA, Carey KB, Conner TS. The accuracy and promise of personal breathalysers for
research: steps toward a cost-effective reliable measure of acohol intoxication? Digit Health 2017;3:1-5. [doi:
10.1177/2055207617746752]

Tait R, Christensen H. Internet-based interventions for young people with problematic substance use: a systematic review.
Med JAust 2010 Jun 07;192(11):15-21. [Medline: 20528701]

http://www.researchprotocols.org/2018/5/€10164/ JMIR Res Protoc 2018 | vol. 7 | iss. 5 | €10164 | p. 8

(page number not for citation purposes)


http://monitoringthefuture.org/pubs.html#monographs
http://www.webcitation.org/

                                            6ypuvD9gt
http://dx.doi.org/10.1080/07448480209596339
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12638993&dopt=Abstract
http://europepmc.org/abstract/MED/24411802
http://europepmc.org/abstract/MED/24411802
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24411802&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12022716&dopt=Abstract
http://dx.doi.org/10.1080/07448480209595713
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11990979&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16536141&dopt=Abstract
http://dx.doi.org/10.1136/bmj.327.7422.1023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14593036&dopt=Abstract
http://dx.doi.org/10.3200/JACH.57.6.619-628
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19433400&dopt=Abstract
http://dx.doi.org/10.1016/j.addbeh.2007.01.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17321059&dopt=Abstract
http://dx.doi.org/10.1037/0022-006X.72.2.155
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15065951&dopt=Abstract
http://dx.doi.org/10.1037/0022-006X.73.2.229
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15796630&dopt=Abstract
http://dx.doi.org/10.1080/07448480903540465
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20304752&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22630800&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25785795&dopt=Abstract
http://dx.doi.org/10.1177/2055207617707627
http://dx.doi.org/10.1515/nsad-2016-0031
http://dx.doi.org/10.1111/1753-6405.12754
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29281165&dopt=Abstract
http://dx.doi.org/10.1177/2055207617746752
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20528701&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Riordan et &

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Rooke S, Thorsteinsson E, Karpin A, Copeland J, Allsop D. Computer-delivered interventionsfor al cohol and tobacco use:
ameta-analysis. Addiction 2010;105(8):1381-1390. [doi: 10.1111/j.1360-0443.2010.02975.x] [Medline: 20528806]
Dimeff LA, Baer JS, Kivlahan DR, Marlatt GA. Brief alcohol screening and intervention for college students (BASICS):
A harm reduction approach. New York: Guilford Press; 1999.

Riordan B, Flett JA, Conner TS, Scarf D. Text messageinterventionsfor alcohol use: Current research and future directions.
In: Gutierrez W, editor. Alcohol Consumption: Patterns, Influences and Health Effects. New York: Nova Science Publishers;
2016:185-191.

Cronce JM, Bittinger JN, Liu J, Kilmer JR. Electronic feedback in college student drinking prevention and intervention.
Alcohol Res 2014;36(1):47-62. [Medline: 26259000]

Sundstrom C, Blankers M, Khadjesari Z. Computer-based interventions for problematic alcohol use: areview of systematic
reviews. Int JBehav Med 2017;24(5):646-658. [doi: 10.1007/s12529-016-9601-8] [Medline: 27757844]

Carey K, Scott-Sheldon LA, Elliott JC, Bolles JR, Carey MP. Computer-delivered interventions to reduce college student
drinking: a meta-analysis. Addiction 2009;104(11):1807-1819. [doi: 10.1111/j.1360-0443.2009.02691.x] [Medline:
19744139]

Black N, Mullan B, Sharpe L. Computer-delivered interventions for reducing acohol consumption: meta-analysis and
meta-regression using behaviour change techniques and theory. Health Psychol Rev 2016;10(3):341-357. [doi:
10.1080/17437199.2016.1168268] [Medline: 26999311]

Palfai T, Winter M, Lu J, Rosenbloom D, Saitz R. Personalized feedback as a universal prevention approach for college
drinking: arandomized trial of an e-mail linked universal web-based alcohol intervention. J Prim Prev 2014;35(2):75-84.
[doi: 10.1007/s10935-013-0337-9] [Medline: 24421075]

Kypri K, Vater T, Bowe SJ, Saunders JB, Cunningham JA, Horton NJ, et al. Web-based alcohol screening and brief
intervention for university students: arandomized trial. JAm Med Assoc 2014 Mar 26;311(12):1218-1224. [doi:
10.1001/jama.2014.2138] [Medline: 24668103]

Kypri K, McCambridge J, Vater T, Bowe SJ, Saunders JB, Cunningham JA, et al. Web-based alcohol intervention for
Maori university students: double-blind, multi-site randomized controlled trial. Addiction 2013;108(2):331-338. [doi:
10.1111/j.1360-0443.2012.04067.x] [Medline: 22925046]

Riordan BC, Flett JA, Hunter JA, Scarf D, Conner TS. Fear of missing out (FOMO): the rel ationship between FoM O, a cohol
use, and alcohol-related consequences in college students. Ann Neurosci Psychol 2015;2:1-7.

DallasR, Field M, Jones A, Christiansen P, Rose A, Robinson E. Influenced but unaware: social influence on alcohol
drinking among socia acquaintances. Alcohol Clin Exp Res 2014;38(5):1448-1453. [doi: 10.1111/acer.12375] [Medline:
24588229]

Larsen H, Engels RC, Wiers RW, Granic I, Spijkerman R. Implicit and explicit alcohol cognitions and observed alcohol
consumption: three studies in (semi)naturalistic drinking settings. Addiction 2012;107(8):1420-1428. [doi:
10.1111/j.1360-0443.2012.03805.x] [Medline: 22260335]

Borsari B, Carey KB. Peer influences on college drinking: areview of the research. J Subst Abuse 2001;13(4):391-424.
[Medline: 11775073]

Clapp JD, McDonnell AL. Therelationship of perceptions of acohol promotion and peer drinking normsto alcohol problems
reported by college students. J Coll Stud Dev 2000;41(1):19-26.

Suffoletto B, Merrill JE, Chung T, Kristan J, Vanek M, Clark DB. A text message program as a booster to in-person brief
interventions for mandated college students to prevent weekend binge drinking. JAm Coll Health 2016;64(6):481-489.
[doi: 10.1080/07448481.2016.1185107] [Medline: 27149662]

Heron KE, Smyth JM. Ecological momentary interventions: incorporating mobile technology into psychosocial and health
behaviour treatments. Br J Health Psychol 2010;15(1):1-39. [doi: 10.1348/135910709X466063] [Medline: 19646331]
Riordan B, Conner TS, Flett JA, Scarf D. A brief orientation week ecological momentary intervention to reduce university
student alcohol consumption. J Stud Alcohol Drugs 2015;76(4):525-529. [Medline: 26098027]

Haug S, Schaub MP, Venzin V, Meyer C, John U, Gmel G. A pre-post study on the appropriateness and effectiveness of
aweb- and text messaging-based intervention to reduce problem drinking in emerging adults. JMed Internet Res
2013;15(9):1-12. [doi: 10.2196/jmir.2755] [Medline: 23999406]

Tahaney KD, Palfai TP. Text messaging as an adjunct to a web-based intervention for college student alcohol use: a
preliminary study. Addict Behav 2017;73:63-66. [doi: 10.1016/j.addbeh.2017.04.018] [Medline: 28478315]

Haug S, Paz Castro R, Kowatsch T, Filler A, Dey M, Schaub MP. Efficacy of aweb- and text messaging-based intervention
to reduce problem drinking in adolescents: results of a cluster-randomized controlled trial. J Consult Clin Psychol
2017;85(2):147-159. [doi: 10.1037/ccp0000138] [Medline: 27606700]

Kahler CW, Strong DR, Read JP. Toward efficient and comprehensive measurement of the alcohol problems continuum
in college students: the brief young adult a cohol consequences questionnaire. Alcohol Clin Exp Res 2005;29(7):1180-1189.
[Medline: 16046873]

Bradley KA, DeBenedetti AF, Volk RJ, Williams EC, Frank D, Kivlahan DR. AUDIT-C asabrief screen for alcohol misuse
inprimary care. Alcohol Clin Exp Res2007;31(7):1208-1217. [doi: 10.1111/].1530-0277.2007.00403.x] [Medline: 17451397]

http://www.researchprotocols.org/2018/5/€10164/ JMIR Res Protoc 2018 | vol. 7 | iss. 5 | €10164 | p. 9

(page number not for citation purposes)


http://dx.doi.org/10.1111/j.1360-0443.2010.02975.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20528806&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26259000&dopt=Abstract
http://dx.doi.org/10.1007/s12529-016-9601-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27757844&dopt=Abstract
http://dx.doi.org/10.1111/j.1360-0443.2009.02691.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19744139&dopt=Abstract
http://dx.doi.org/10.1080/17437199.2016.1168268
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26999311&dopt=Abstract
http://dx.doi.org/10.1007/s10935-013-0337-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24421075&dopt=Abstract
http://dx.doi.org/10.1001/jama.2014.2138
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24668103&dopt=Abstract
http://dx.doi.org/10.1111/j.1360-0443.2012.04067.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22925046&dopt=Abstract
http://dx.doi.org/10.1111/acer.12375
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24588229&dopt=Abstract
http://dx.doi.org/10.1111/j.1360-0443.2012.03805.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22260335&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11775073&dopt=Abstract
http://dx.doi.org/10.1080/07448481.2016.1185107
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27149662&dopt=Abstract
http://dx.doi.org/10.1348/135910709X466063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19646331&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26098027&dopt=Abstract
http://dx.doi.org/10.2196/jmir.2755
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23999406&dopt=Abstract
http://dx.doi.org/10.1016/j.addbeh.2017.04.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28478315&dopt=Abstract
http://dx.doi.org/10.1037/ccp0000138
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27606700&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16046873&dopt=Abstract
http://dx.doi.org/10.1111/j.1530-0277.2007.00403.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17451397&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Riordan et &

44,

45,

46.

47.

48.
49,

50.

51.
52.

53.

55.

56.

57.

Sobell LC, Sobell MB. Timeline follow - back. In: Litten R, Allen J, editors. Measuring Alcohol Consumption. Totowa:
Humana Press; 1992:41-72.

Riordan BC, Conner TS, Thrul J, Flett JA, Carey KB, Scarf D. Just afirst-year thing? The rel ations between drinking during
Orientation Week and subsequent academic year drinking across class years. Subst Use Misuse 2018
(forthcoming)(forthcoming). [doi: 10.1080/10826084.2017.1415354] [Medline: 29336658]

Lesaffre E. Superiority, equivalence, and non-inferiority trials. Bull NYU Hosp Jt Dis 2008;66(2):150-154 [FREE Full
text] [Medline: 18537788]

Nelder JA, Wedderburn RW. Generalized linear models. JR Stat Soc 1972;135(3):370-384. [doi:
10.1002/0471667196.es50866]

Fitzmaurice GM, Davidian M, Verbeke G, Molenberghs M. Longitudinal data analysis. London: Chapman and Hall; 2008.
Gibbons RD, Hedeker D, DuToit S. Advancesin analysis of longitudinal data. Annu Rev Clin Psychol 2010;6:79-107.
[doi: 10.1146/annurev.clinpsy.032408.153550] [Medline: 20192796]

Ballinger GA. Using generalized estimating equationsfor longitudinal dataanalysis. Organ Res Methods 2004;7(2):127-150.
[doi: 10.1177/1094428104263672]

Diez-Roux AV. A glossary for multilevel analysis. J Epidemiol Community Health 2002;56:588-594. [Medline: 12118049]
Ram N, Grimm K J. Growth mixture modeling: amethod for identifying differencesin longitudinal change among unobserved
groups. Int J Behav Dev 2009;33(6):565-576. [doi: 10.1177/0165025409343765] [Medline; 23885133]

Miller RG. Simultaneous statistical inference. New York: Springer-Verlag; 1981.

Donohue MC, Gamst AC, Edland SD. CRAN.R-project. 2013. Package 'longpower' URL: https://cran.r-project.org/web/
packages/longpower/longpower.pdf [accessed 2018-05-04] [WebCite Cache ID 6z9pL unJ9]

Carey VJ, Lumley T, Ripley B. CRAN.R-project. gee: Generaized Estimation Equation Solver URL : https://cran.r-project.org/
web/packages/gee/index.html [accessed 2018-04-21] [WebCite Cache ID 6yg2miacl]

BatesD, Maechler M, Bolker B, Walker S, Christensen RH, Singmann H, et al. CRAN.R-project. Imed: Linear Mixed-Effects
Modelsusing 'Eigen’ and $4 URL: https://cran.r-project.org/web/packages/| med/index.html [accessed 2018-04-21] [WebCite
Cache ID 6yq31GEXK]

Green P, MacLeod CJ. SIMR: an R package for power analysis of generalized linear mixed models by simulation. Methods
Ecol Evol 2016;7:493-498. [doi: 10.1111/2041-210X.12504]

Abbreviations

AUDIT-C: Alcohol Use Disorder Identification Test-Consumption
EMA: ecological momentary assessment

EMI: ecological momentary intervention

GEE: generalized estimating equations

GLM: generalized linear models

GMM: growth mixture modeling

OLS: online survey

PBS: protective behaviora strategy

SC: socia conseguence

WBI: Web-based intervention

Edited by G Eysenbach; submitted 16.02.18; peer-reviewed by C Wright, R Paz Castro, T Lam; comments to author 14.03.18; revised
version received 27.03.18; accepted 28.03.18; published 15.05.18

Please cite as:

Riordan BC, Moradi S, Carey KB, Conner TS, Jang K, Reid KE, Scarf D

Effectiveness of a Combined Web-Based and Ecol ogical Momentary I ntervention for Incoming First-Year University Sudents: Protocol
for a 3-Arm Randomized Controlled Trial

JMIR Res Protoc 2018;7(5):€10164

URL: http://www.researchprotocols.org/2018/5/€10164/

doi: 10.2196/10164

PMID: 29764803

©Benjamin C Riordan, Saleh Moradi, Kate B Carey, Tamlin S Conner, Kyungho Jang, Kelly E Reid, Damian Scarf. Originally
published in IMIR Research Protocols (http://www.researchprotocol s.org), 15.05.2018. Thisis an open-access article distributed
under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in IMIR Research

http://www.researchprotocols.org/2018/5/€10164/ JMIR Res Protoc 2018 | vol. 7 | iss. 5| 10164 | p. 10

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1080/10826084.2017.1415354
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29336658&dopt=Abstract
http://hjdbulletin.org/files/archive/pdfs/431.pdf
http://hjdbulletin.org/files/archive/pdfs/431.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18537788&dopt=Abstract
http://dx.doi.org/10.1002/0471667196.ess0866
http://dx.doi.org/10.1146/annurev.clinpsy.032408.153550
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20192796&dopt=Abstract
http://dx.doi.org/10.1177/1094428104263672
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12118049&dopt=Abstract
http://dx.doi.org/10.1177/0165025409343765
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23885133&dopt=Abstract
https://cran.r-project.org/web/packages/longpower/longpower.pdf
https://cran.r-project.org/web/packages/longpower/longpower.pdf
http://www.webcitation.org/

                                            6z9pLunJ9
https://cran.r-project.org/web/packages/gee/index.html
https://cran.r-project.org/web/packages/gee/index.html
http://www.webcitation.org/

                                            6yq2mlacl
https://cran.r-project.org/web/packages/lme4/index.html
http://www.webcitation.org/

                                            6yq31GEJk
http://www.webcitation.org/

                                            6yq31GEJk
http://dx.doi.org/10.1111/2041-210X.12504
http://www.researchprotocols.org/2018/5/e10164/
http://dx.doi.org/10.2196/10164
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29764803&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Riordan et &

Protocols, is properly cited. The complete bibliographic information, a link to the original publication on
http://www.researchprotocols.org, as well as this copyright and license information must be included.

http://www.researchprotocols.org/2018/5/€10164/ JMIR Res Protoc 2018 | vol. 7 | iss. 5| €10164 | p. 11
(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

