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Abstract

Objective: The aim of Orientation Week is to help new students acclimatize to university life. However, Orientation

Week is characterized by heavy alcohol use and during this time students may develop drinking patterns that persist

into the academic year. The aim of the current study was to refine a brief Ecological Momentary Intervention (EMI)

and test its effectiveness in reducing students’ alcohol use during both Orientation Week and throughout the aca-

demic year.

Method: We conducted two focus groups with students who had received a pilot intervention. We then updated and trialled

the intervention with students from two residential colleges (College 1 n¼ 117 and College 2 n¼ 269) who were assigned to

either an Ecological Momentary Assessment (EMA) condition or an EMA-EMI condition. Students in both conditions reported

their pre-university drinking and their drinking during Orientation Week and the academic year via text message.

In addition to the EMA messages, during Orientation Week, participants in the EMA-EMI condition received messages

highlighting the potential social consequences of heavy alcohol use.

Results: In College 1 those in the EMA-EMI condition consumed fewer drinks, relative to those in the EMA condition, across

both Orientation Week (9.7 vs. 15.5; t(98)¼ 2.138, p¼ .018) and the academic year. (4.3 vs. 6.8; t(98)¼ 1.788, p¼ .039). There

were, however, no significant differences between conditions in College 2.

Conclusion: The current findings suggest that EMIs may be successful under certain circumstances and may provide

a simple, cost-effective means of intervening.
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Introduction

For many young adults, the end of adolescence is
defined by the transition from high school to univer-
sity.1,2 This period of time is often associated with a
number of changes as adolescents move away from
parents and friends, gain more independence, and
experience new financial and academic pressures.1�3

To combat this difficult transition period, many
universities around the world organize orientation
activities for their first-year students. Orientation
Week (also known as O’Week, Frosh Week, Freshers’
Week, Introductory Week, etc.) aims to introduce

new students to university life with very few aca-
demic requirements.4 This is accomplished via a
number of social events and meet-and-greets which
allow students to create a new social support net-
work and explore the university campus.5

Unfortunately, Orientation Week is also a period of
heavy alcohol use.5
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One could argue that a combination of factors coin-
cide during Orientation Week that help to create a per-
fect ‘storm’ for excessive alcohol use, such as students’
newfound independence,1 social desires,6 increased
access to alcohol7,8 and liberal university drinking
norms.9 Indeed, in New Zealand, students report con-
suming twice as many drinks during Orientation Week
compared with a typical week before university (26 vs.
13)5 and experience a higher number of alcohol-related
harms (five vs. one)10 during Orientation Week when
compared with a typical week during the academic
year. In a cross-sectional study, students who reported
participating in Orientation Week in their first year
were more likely to report risky drinking.11 Indeed,
drinking during Orientation Week may not be a ‘one-
off’, and the patterns of alcohol use students establish
during Orientation Week appear to persist into the aca-
demic year.5 Given Orientation Week presents a
window of risk for first-year students, there is a clear
impetus for interventions aimed at reducing alcohol
consumption during this time period.

Alcohol interventions aimed at periods of risk (e.g.
Orientation Week; 21st birthdays) have distinct advan-
tages over more traditional intervention approaches.
For example, they allow for limited resources to be
allocated during a known period of harm and their
content can be tailored to the specific event.12

Unfortunately, previous event-specific interventions
have received mixed support (e.g. 21st birthdays,13�15

Spring Break).16,17 One critical limitation of these pre-
vious event-specific interventions is that they rely heav-
ily on participants’ memory for the intervention
content. Indeed, in the context of a 21st birthday inter-
vention, Hembroff et al.18 suggested that their birthday
card intervention appeared to reduce drinking only
when participants were able to recall the intervention
information. Therefore, to place less burden on
memory, researchers have begun to use text messages
to remind participants about the intervention informa-
tion.19,20 An additional advantage of using text mes-
sages is that you can provide participants with
intervention information in the context it needs to be
implemented (e.g. a social occasion).

To date, Ecological Momentary Interventions
(EMIs; the act of intervening in the moment) have
been used to improve a number of health-related
behaviours, such as risky sexual behaviour,21 smok-
ing22 and weight management.23 They offer a number
of advantages due to the ubiquity of mobile phones,
low cost of text messaging and ease with which they
can be implemented. With respect to alcohol consump-
tion, researchers are only just starting to utilize text
message interventions.20,24�28 For example, in a recent
pilot study, Riordan et al.29 implemented an EMI
during Orientation Week with the aim of reducing

both Orientation Week and academic year alcohol
use. Students assigned to the EMI condition were sent
one text message every night (19:30 h) during
Orientation Week. The text messages alternated
between relaying the health consequences of drinking
(e.g. ‘Long term drinking can increase the risk of a
stroke. Start good drinking habits now’) and the
social consequences of drinking (e.g. ‘Think about
your mates when you drink, you can ruin their nights
too’). To test the effectiveness of the intervention, all
participants were asked to report their alcohol use
during Orientation Week and fortnightly throughout
the academic year using Ecological Momentary
Assessments (EMAs; text messages asking students to
report their drinking from the previous day or three
days). Half of the students just reported their drinking
at each time point (EMA condition) and the other half
received both the EMA and EMI messages (EMA-EMI
condition). For women, but not men, those in the
EMA-EMI condition drank significantly less alcohol
during Orientation Week (9.3 fewer standard drinks)
and during the academic year (2.5 fewer standard
drinks) when compared with women in the EMA con-
dition. This finding provided preliminary evidence that
Orientation Week is a sensitive period and that behav-
ioural changes made during Orientation Week may
have lasting impacts.

Given the potential promise of this style of interven-
tion30 and the nature of Orientation Week, it is impera-
tive that the intervention is refined to maximize its
impact and efficacy. To this end, in the current study
we solicited feedback from participants who received
the pilot intervention and tested a refined intervention
in two residential colleges. We then aimed to test the
preliminary indicators of effectiveness and ran a pilot
experimental study in order to test the intervention. We
randomly assigned students from two first-year residen-
tial colleges into either an EMA or EMA-EMI condi-
tion. Students in the EMA-EMI condition received the
updated intervention during Orientation Week and all
participants reported their alcohol use before
Orientation Week, during Orientation Week, and fort-
nightly during the first semester of the academic year.
We hypothesized that students in the EMA-EMI con-
dition would consume less alcohol during both
Orientation Week and the first semester of the academic
year.

Method

Method and results � focus groups and
intervention refinement

To refine the pilot intervention we conducted two focus
groups six months after Riordan and colleagues’29
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Orientation Week intervention: one with men (n¼ 6)
and one with women (n¼ 7). Participants were aged
between 18 and 20 years (M¼ 18.6) and had received
the EMI messages during Orientation Week.
Participants were asked for feedback about the EMI
content, the timing of the messages, and for any
thoughts on how the intervention could be improved.
The sessions were transcribed and analysed by two
independent coders using an inductive thematic
approach.31 Four main categories emerged, three of
which pertained to the EMI.

Category 1. Social, not health messages. Health mes-
sages, particularly long term messages, were
deemed ineffective. Social messages were deemed
effective:

‘The one about your mates is good because you can

think about other people. But, like, it’s REALLY obvi-

ous that long term, it’s [alcohol is] gonna affect you

health-wise.’

‘With the friends one it’s pretty good because normally

we don’t really care about our bodies as much with, like,

the whole alcohol poisoning and long-term risk . . .we just

wanna get wasted. But the friends’ thing resonates a bit

more because you’re not thinking about yourself, you’re

thinking about those closest to you. So it can motivate

you a bit more.’

Category 2. Tone of messages. EMI messages should
adopt a colloquial tone or use slang:

‘. . . usually a lot of people, like, when they come to uni-

versity, this is their first time away from

parents . . .They’ve got this new sense of freedom and

the last thing any of us really want is text messages

that sound like my mother.’

‘That’s how we sorta talk, like ‘‘don’t be dicks’’ and then

it [the text message], we actually would like it.’

Category 3. EMI delivery

Subcategory 3a. Delivery type. Text messages emerged
as the most effective way of delivering intervention
messages:

‘We check our phones coooonstantly.’

‘A private message on Facebook . . . I’m not gonna sit on

a computer and be like ooooh. A text message is probably

the best way I reckon.’

‘App-based means we have to download it . . . and

how many people will go out of their way to download

that?’

Subcategory 3b. Delivery time. Intervention messages
should be sent earlier, before heavy drinking begins:

‘I’d say the timing, like, getting things earlier, like,

I started drinking in [Orientation Week] and then I got

a few texts from the survey and it was just too late . . .’

Subcategory 3c. Message frequency. Messages could be
sent more than once a day, but on fewer days to ensure
they were still novel:

‘Maybe you need to send more than one? . . .One earlier

in the day?’

‘I would maybe do something with the frequency of texts,

’cos after a while I just got them and I just wouldn’t look

at it.’

Category 4. Orientation Week expectations. There is an
expectation and pressure for students to drink exces-
sively during Orientation Week:

‘. . . the point of O’Week is making friends and getting as

drunk as possible.’

‘. . . I didn’t drink before I got to [university], and then

you get to [Orientation Week] and everyone’s like ‘‘let’s

get smashed’’. . .You drink far too much.’

Although women made overall more suggestions,
both focus groups were unanimous in their criticism
of health messages, and made similar suggestions for
message timing, type of delivery and message fre-
quency. While only the women suggested the tone
should be more colloquial, men were receptive to the
addition of messages that included slang (e.g. ‘don’t be
a dick’).

Intervention messages and timing

Taking this feedback into account, we refined the inter-
vention to include only messages with the potential
social consequences of alcohol use and employed a
more colloquial tone. We also sent the messages earlier
in the evening, sent two messages per night, and
only sent messages on the major drinking nights (see
Table 1).

Participants and procedure

We recruited first-year students residing in two residen-
tial colleges at the University of Otago, New Zealand.
At College 1 (n¼�160), participants were recruited
during their first college meeting of the year, and at
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College 2 (n¼�470) during their first floor meeting of
the year. During these meetings we explained the prem-
ise of the study before distributing written consent
forms and a brief survey. Each survey included a New
Zealand definition of a standard drink for reference.
A large proportion of residents in each college attended
the initial meetings and filled out the survey (College
1¼ 76.9%, College 2¼ 93.0%).

The final question of the survey invited students to
supply a mobile phone number to take part in a brief
text message intervention study. By signing up they
were informed that they may receive messages about
drinking consequences during Orientation Week and
would be asked to report their drinking from the past
three days during Orientation Week and the first
semester. One hundred and seventeen students at
College 1 (73.1% of the college) and 269 from
College 2 (57.4% of the college) provided their
mobile phone numbers and were selected to take
part in the study. Selected participants were randomly
assigned to either an EMA-EMI or an EMA condi-
tion. Participation was incentivized at College 1 by the
opportunity to win a Samsung Galaxy Tab 3 and two
prizes of NZ$100 cash and at College 2 by a NZ$2
cash reward per EMA reply. All participants selected
for the intervention study received two EMA text mes-
sages during Orientation Week and seven fortnightly
text messages during first semester. Those in the
EMA-EMI condition also received intervention mes-
sages on four of the typically heavier drinking
Orientation Week nights (see Table 1 for message
timing).

Participants selected to take part from College 1
(n¼ 116) consisted of 47 (40.2%) men and 70 (59.8%)
women, which is representative of the colleges’ and
University of Otago’s population (57.3% females).32

Participants were predominantly New Zealand
European/Caucasian decent (65.8%; 13.7% Maori/
Pacific Islander; 17.1% Asian; 3.4% other) and were
on average 18.4 years old (SD¼ 0.8).

Participants selected to take part from College 2
(n¼ 261) consisted of 123 (45.6%) men and 147
(54.4%) women, which is representative of the colleges’
and University of Otago’s population (57.3%
females).32 Participants were predominantly New
Zealand European/Caucasian decent (79.3%; 13.0%
Maori/Pacific Islander; 6.7% Asian; 1.1% other) and
were on average 18.4 years old (SD¼ 0.4).

Measures

Demographics. Demographic data included gender and
ethnicity.

Pre-university alcohol consumption. In our initial survey,
students were asked to report the number of drinks they
had consumed in the previous week in February
(the week before Southern Hemisphere Orientation).
Specifically:

‘Using the calendar below, we would like you to recon-

struct your drinking from the past week (February 9th

� 15th). Make sure you list a number for each day of

the calendar. For days you didn’t drink, please use a

‘‘0’’. On days that you did drink, please write the total

number of standard drinks that you consumed.’

To create a measure of weekly pre-university drinking
we summed across all seven days.

We also asked participants to report general alcohol
use on the Alcohol Use Disorder Identification Task
(AUDIT-C) (a¼ 0.87)33 and alcohol-related harms
from the past three months on the Brief Young Adult
Alcohol Consequences Questionnaire (B-YAACQ)
(a¼ 0.90)34 in order to determine whether the partici-
pants we retained in the study were representative of
the colleges’ alcohol use patterns in general. For the
AUDIT-C (a brief screening measure that helps indi-
cate hazardous drinkers), students answered three ques-
tions about their alcohol consumption (scored from

Table 1. Refined schedule of intervention messages and timing of the messages.

Day Initial message 19:00 h Top-up message 21:00 h

Tuesday (toga party) Think about your friends when you drink, you can

ruin their night, too.

Remember, don’t ruin your mates’ night!

Thursday (music concert) These could be your friends for the year. Look after

each other if you are drinking.

Remember, look after your friends!

Friday (music concert) Think about your friends if you are drinking. Don’t be

the story everyone tells after a night out.

Remember, don’t be the story everyone

tells tomorrow.

Saturday (rugby match) Don’t be a dick. Drinking too much can turn you into

a burden for your friends.

Remember, don’t be a dick!
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0 to 12); a score of 0�3 represents low risk drinking,
4�5 moderate drinking, and 5þ is considered high
risk. For the B-YAACQ (an alcohol-related conse-
quences measure designed for students), students indi-
cate whether or not they have experienced any of 24
consequences because of their drinking (yes¼ 1;
no¼ 0). The 24 items were summed to provide a
number of consequences experienced (ranging from 0
to 24). At the host institution, previous research has
found that students reported experiencing on average
five consequences because of their drinking in the past
three months.35

Orientation Week alcohol consumption. Participants in the
intervention and control condition received two text
messages during Orientation Week asking them to
report their alcohol use. The first message was sent on
Thursday at 14:00 h (‘How many drinks did you have
Mon, Tues, Wed? Send reply like this: 1,5,0’) and the
second was sent on Sunday at 14:00 h (‘How many
drinks did you have Thurs, Fri, Sat? Send reply
like this: 1,5,0’). We summed the numbers across all
six days to create a measure of Orientation Week
alcohol use. For participants with missing data, we
took a daily mean and multiplied it by 6. This was
deemed appropriate as over 75% of participants from
both colleges included in the analyses completed both
reports.

Academic year alcohol consumption. Participants in the
intervention and control condition also received one
message fortnightly during the first semester (8 March
to 31 May; n¼ 7 text messages) asking them to report
their weekend drinking (‘How many drinks did you
have Thurs, Fri, Sat? Send reply like this: 1,5,0.’). We
asked for reports of weekend drinking because the
majority of alcohol is consumed by students over the
weekend period.10,36 We also created a measure of typ-
ical weekend drinking, by taking a mean of weekend
alcohol use. This was deemed appropriate as over 75%
from both colleges completed over half the reports;
35.0% from College 1 and 44.0% from College 2 com-
pleted all seven reports.

Results

Data strategy

For each college, we used an Analysis of Variance
(ANOVA) with Time (3: Pre-University vs.
Orientation Week vs. University) as a repeated meas-
ure and Condition (2: EMA vs. EMA-EMI) and
Gender (2: Men vs. Women) as a between-participant
factor. Finally, we conducted a series of one-tail
t-tests at each time point to directly compare

the number of drinks consumed by EMA and
EMA-EMI.

For completeness, we present the outcomes for par-
ticipants with per-protocol (for those participants who
had baseline and at least one Orientation Week report
and one academic year report29), complete cases, and
for all participants who were assigned to a condition
according to the intention-to-treat principle (using mul-
tiple imputation with fully conditional specification).
A comparison of baseline drinking variables demon-
strated that those who were selected to take part
in the study did not differ from those who were not
(see Supplementary Material File 1 online for attrition
analyses). Participant flow is presented in Figures 1
and 2.

College 1 EMA-EMI vs. EMA

Alcohol use data were not normally distributed and,
therefore, they were transformed (lnþ 1) before being
submitted to a repeated measures ANOVA. For per-
protocol analysis, an ANOVA revealed a main effect of
Time, F(2, 192)¼ 15.289, p< .001, no main effect of
Condition, F(1, 96)¼ 1.993, p¼ .161, but a significant
interaction between Time and Condition, F(2, 192)¼
4.388, p¼ .020. A similar finding was found when
using multiple imputation (Time¼F(2, 226)¼ 21.180,
p< .001; Condition¼F(1, 113)¼ 2.431, p¼ .124; Time
and Condition, F(2, 226)¼ 2.961, p¼ .058) and when
using complete cases (Time¼F(2, 48)¼ 10.003,
p< .001; Condition¼F(1, 24)¼ 6.015, p¼ .114; Time
and Condition, F(2, 48)¼ 3.919, p¼ .027).

To determine the source of the significant interaction
we conducted a series of one-tail t-tests directly com-
paring the EMA and EMA-EMI. For per-protocol
analysis, there was no significant difference between
groups in their alcohol use pre-university,
t(98)¼ 0.147, p¼ .442. There was, however, a signifi-
cant difference between groups during both
Orientation Week, t(98)¼ 2.138, p¼ .018, and the first
semester of the academic year, t(98)¼ 1.788, p¼ .039,
with the EMA-EMI consuming significantly less alco-
hol during both time points (Figure 3). A similar effect
was seen when using multiple imputation (pre-
university¼ (EMA¼ 6.0, EMA-EMI¼ 5.5) t(115)¼
0.267, p¼ .354; Orientation Week (EMA¼ 16.5,
EMA-EMI¼ 10.2)¼ t(115)¼ 2.170, p¼ .015; academic
year¼ (EMA¼ 7.6, EMA-EMI¼ 5.2) t(115)¼ 1.845.,
p¼ .033), but not for those with complete cases (pre-
university¼ (EMA¼ 2.6, EMA-EMI¼ 4.4) t(26)¼
�0.459, p¼ .325; Orientation Week (EMA¼ 15.3,
EMA-EMI¼ 10.8)¼ t(26)¼ 1.606, p¼ .060; academic
year¼ (EMA¼ 5.8, EMA-EMI¼ 2.9) t(26)¼ 1.326.,
p¼ .103).
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With respect to gender, the per protocol analysis
revealed there was no main effect of Gender,
F(1, 96)¼ 2.213, p¼ .140 (multiple imputation¼F(1,
113)¼ 2.783, p¼ .102; complete cases¼F(1,
24)¼ .161, p¼ .692), no interaction between Time and
Gender, F(2, 192)¼ 2.334, p¼ .101 (multiple
imputation¼F(2, 226)¼ 1.568, p¼ .230; complete
cases¼F(1, 48)¼ .513, p¼ .602), Condition and
Gender, F(1, 96)¼ 0.058, p¼ .811 (multiple
imputation¼F(1, 113)¼ 1.425, p¼ .258; complete
cases¼F(1, 24)¼ 1.926, p¼ .178) or Time and
Condition and Gender, F(2, 192)¼ 0.352, p¼ .542
(multiple imputation¼F(2, 226)¼ .982, p¼ .367; com-
plete cases¼F(2, 48)¼ 2.043, p¼ .141), demonstrating

that the impact of the intervention did not have a dif-
ferential effect on the two genders.

College 2 EMA-EMI vs. EMA

Alcohol use data were not normally distributed and,
therefore, they were transformed (lnþ 1) before being
submitted to an ANOVA. An ANOVA with Time (3:
Pre-University vs. Orientation Week vs. University) as a
repeated measure and Condition (2: EMA vs.
EMA-EMI) and Gender (2: Men vs. Women) as a
between-participant factor revealed a main effect of
Time, F(2, 474)¼ 221.529, p< .001, but no main effect
of Condition, F(1, 237)¼ 2.177, p¼ .141, or interaction

Participants who completed baseline (n = 123; men = 40.7%) 

Weekly drinks = 5.7 (10.3); B-YAACQ = 3.4 (4.0); 
AUDIT-C =  4.7 (2.9) 

Did not provide mobile number
(n = 6; men = 66.7%) 

Allocated to the EMA condition (n = 58; men = 60.3%) 
Weekly drinks = 6.0 (10.6) 

B-YAACQ = 3.8 (4.6) 
AUDIT-C = 4.8 (3.1) 

Allocated to the EMA-EMI condition
(n = 59; men =  59.3%) 

Weekly drinks = 5.5 (10.1)  
 B-YAACQ = 3.2 (3.5)  
AUDIT-C = 4.6 (2.7) 

Participants who signed up for text-messaging study
(n = 117; men  = 40.2%) 

Weekly drinks = 5.8 (10.3); B-YAACQ = 3.5 (4.1);
 AUDIT-C = 4.7 (2.9) 

EMA participants included in per-protocol analysis
(n = 47; men = 59.6%) 

Weekly drinks = 6.4 (11.4) 
B-YAACQ = 3.2 (3.9) 
AUDIT-C = 4.8 (3.1) 

♦ Responded to too few messages (n = 11) 

EMI participants included in per-protocol analysis
(n = 53; men = 60.4%) 

Weekly drinks = 5.8 (10.3) 
B-YAACQ = 3.0 (3.3) 
AUDIT-C = 4.6 (2.6) 

♦ Responded to too few messages (n= 6) 

EMA participants with complete cases
(n = 12; men = 16.7%) 
Weekly drinks = 2.6 

B-YAACQ = 3.2 
AUDIT-C = 4.7 

EMI participants with complete cases
(n = 16; men = 18.8%) 
Weekly drinks = 3.8 

B-YAACQ = 3.3 
AUDIT-C = 4.5 

Figure 1. Mean pre-university week alcohol use, Brief Young Adult Alcohol Consequences Questionnaire (B-YAACQ) and Alcohol Use

Disorder Identification Task (AUDIT-C) and standard deviations for attrition groups in College 1. (New Zealand definition of a standard

drink is 10 g of ethanol.)

EMI: Ecological Momentary Intervention; EMA: Ecological Momentary Assessment.
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between Time and Condition, F(2, 474)¼ 0.880,
p¼ .415, suggesting that, although the amount of alco-
hol consumed differed across time points, the interven-
tion did not impact the amount consumed at any time
point (Figure 3). A similar finding was found when
using multiple imputation (Time¼F(2, 532)¼
220.251, p< .001; Condition¼F(1, 266)¼ 1.570,
p¼ .212; Time and Condition, F(2, 532)¼ .580,
p¼ .564); however, those with complete cases in the
EMA-EMI condition consumed significantly fewer
drinks at each time point than the EMA condition
(Time¼F(2, 186)¼ 71.785, p< .001; Condition¼F(1,
93)¼ 9.024, p¼ .003; Time and Condition, F(2, 186)¼
1.087, p¼ .339).

With respect to gender, there was a main effect of
Gender, F(1, 237)¼ 56.387, p< .001 (multiple
imputation¼F(1, 266)¼ 25.994, p< .001; complete
cases¼F(1, 93)¼ 5.455, p¼ .157.), no significant inter-
action between Time and Gender, F(2, 474)¼ .071,
p¼ .932 (multiple imputation¼F(2, 532)¼ .072,
p¼ .933.; complete cases¼F(2. 186)¼ .431, p¼ .373),
reflecting the fact that men consumed more alcohol
than women pre-university, t(239)¼ 3.267, p< .001
(multiple imputation¼ t(268)¼ 3.665, p¼< .001),
during Orientation Week, t(239)¼ 3.777, p< .001 (mul-
tiple imputation¼ t(268)¼ 4.179, p¼< .001) and
during university, t(239)¼ 5.303, p< .001 (multiple
imputation¼ t(268)¼ 5.947, p¼< .001). Finally,

Participants who completed baseline (n = 437; men = 43%) 

Weekly drinks = 14.6 (15.6); B-YAACQ = 7.8 (5.2); 
AUDIT-C = 7.6 (2.6) 

Did not provide mobile number (n = 168; 
men = 38.9%) 

Allocated to the EMA condition (n = 134; 
men =45.5%) 

Weekly drinks = 16.1 (15.1) 
B-YAACQ = 8.6 (5.2) 
AUDIT-C = 8.0 (2.5) 

Allocated to the EMA-EMI condition
(n = 135; men = 45.2%)  

Weekly drinks = 13.8 (15.1)  
 B-YAACQ = 8.2 (5.4)  
AUDIT-C = 7.5 (2.7) 

Participants who signed up for text-messaging study
(n = 269; men = 40.7%) 

Weekly drinks = 14.2 (14.6); B-YAACQ = 8.3 (5.3); 
AUDIT-C = 7.7 (2.6) 

EMA participants included in per-protocol analysis
(n = 121; men = 43.8%) 

Weekly drinks = 16.0 (14.9) 
B-YAACQ = 8.6 (5.4) 
AUDIT-C = 7.9 (2.6) 

♦ Excluded from analysis for responding to too few 

messages (n = 13)

EMI participants included in analysis
(n = 120; men = 43.3%) 

Weekly drinks = 13.4 (15.3) 
B-YAACQ = 8.1 (5.5) 
AUDIT-C = 7.5 (2.6) 

♦ Excluded from analysis for responding to too few 

messages (n = 15)

EMA participants with complete cases
(n = 53; men = 37.7%) 
Weekly drinks = 15.9 

B-YAACQ = 8.1 
AUDIT-C = 7.9 

EMI participants with complete cases
(n = 44; men = 27.3%) 

Weekly drinks = 8.0 
B-YAACQ = 5.9 
AUDIT-C = 6.2 

Figure 2. Mean pre-university week alcohol use, Brief Young Adult Alcohol Consequences Questionnaire (B-YAACQ) and Alcohol Use

Disorder Identification Task (AUDIT-C) and standard deviations for attrition groups in College 2. (New Zealand definition of a standard

drink is 10 g of ethanol; AUDIT-C 0�3¼ low risk drinking.)

EMI: Ecological Momentary Intervention; EMA: Ecological Momentary Assessment

Riordan et al. 7



neither the Condition and Gender, F(1, 237)¼ 0.365,
p¼ .547, nor Time and Condition and Gender,
F(2, 474)¼ 0.608, p¼ .545, interactions were significant
(multiple imputation Condition and Gender¼F(1,
266)¼ 0.194, p¼ .67; Time and Condition and
Gender, F(2, 532)¼ 0.611, p¼ .551; complete cases
Condition and Gender¼F(1, 93)¼ .041, p¼ .840;
Time and Condition and Gender, F(2, 186)¼ 0.015,
p¼ .904).

Discussion

In College 1, students who received the EMA-EMI
messages reduced their drinking during Orientation
Week and the academic year relative to the EMA con-
dition. Specifically, the EMA-EMI condition consumed
5.8 fewer standard drinks during Orientation Week and
2.5 fewer standard drinks during a typical weekend. In
contrast to the pilot,29 which reduced only women’s
drinking, there was no difference in effectiveness
between men and women. Despite the positive findings

from College 1, students in College 2 who received the
EMI messages did not reduce their drinking relative to
the EMA condition at any time point.

A potential explanation for the discrepancy between
our findings for College 1 and College 2 is the different
levels of alcohol consumption between the two col-
leges. For example, students in College 2 consumed
markedly more alcohol than those in College 1 both
pre-university (14.7 vs. 6.1) and during Orientation
Week (37.2 vs. 12.4). Therefore, the EMI may have
been more successful at preventing the uptake of
heavy drinking and/or curbing the alcohol consump-
tion of relatively light drinkers during Orientation
Week. This view is broadly consistent with the
pilot,29 in which the EMI was effective in females
but not males (with females in this study considered
relatively light drinkers when compared with the
males). Given that the EMI intervention is a ‘light
touch’, it makes sense that those who already have
an established pattern of drinking may be more diffi-
cult to change. For residential College 2, a more
intense intervention may be required to reduce drink-
ing. For example, the EMI may be best used when
paired with a more intensive online intervention.37

Beyond simply adding an online component to the
current EMI, changes could also be made regarding the
timing and frequency of the messages. For example,
given the minimal amount of contact, it is critical that
the EMI messages are sent at a time when students can
effectively implement the advice. Given that those in
College 2 consumed significantly more alcohol during
Orientation Week (37.2 vs. 12.4), it is possible that these
students may have started drinking earlier, thus limiting
the impact that the intervention could have. Future
iterations of this intervention could circumvent this
issue by sending messages both before26,28 and during
drinking sessions.19,20,29 For example, Suffoletto et al.28

have seen some success when sending messages
encouraging participants to set safe drinking goals
before drinking sessions. Although this strategy has
not been trialled during a period of heavy drinking
(e.g. Orientation Week), a combination of the two stra-
tegies (i.e. goal setting and in the moment messages)
may ensure that participants receive an intervention
message before they start drinking and a reminder
during the drinking session.

Furthermore, given that College 2 students con-
sumed more alcohol during Orientation Week, it is
also possible that they may have consumed alcohol
on nights without university organized Orientation
Week events. In the previous iteration of the interven-
tion,29 EMI messages were sent every night during
Orientation Week, while in the current study EMI mes-
sages were sent on only four nights. The current find-
ings suggest that a higher frequency of messages may be
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critical to reducing event specific alcohol consumption
or, alternatively, that it may be easier to reduce drink-
ing during typically lighter drinking nights (i.e. those
without large social events).

Limitations and strengths

Despite the inability to replicate the College 1 findings
in College 2, a strength of the study was to further
highlight that Orientation Week may be a sensitive
period in which students define their university drink-
ing.5 Future intervention studies should consider ‘fron-
tloading’ intervention content to incoming students to
prevent the establishment of risky drinking behaviours.

With respect to measures, we measured only alcohol
use. Although it is difficult to collect more comprehen-
sive data via text message, future studies may look to
validate shorter scales for measures such as alcohol
related harm and utilize an end of study survey to col-
lect more detailed information.

Finally, we tracked student drinking over the first
semester. Future iterations should track drinking over
a longer period to determine how long these effects last.

Conclusion

This study adds to a growing number of studies
employing mobile technology to influence health-
related behaviours.30 We found we were able to
reduce drinking under some circumstances by interven-
ing during Orientation Week (i.e. in College 1 but not
College 2). Given that the current intervention placed
very little burden on participants, and is relatively easy
to implement, it provides a potential low-investment
intervention to reduce alcohol consumption for new
university students.
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