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Abstract

Background: Mobile phone-based text messages have been used
to address alcohol use disorder in younger populations by pro-
moting abstinence, decreased alcohol intake, and moderation.
Methods: A meta-analysis was conducted to summarize the
effectiveness of mobile phone text messaging to address
problem drinking by youth and younger adults.

Results: Authors systematically searched PubMed, Embase,
CINAHL, Web of Science, APA PsycNET, and the Cochrane
Central Registry of Controlled Trials for literature published
in the past 8 years (2010-2018). Randomized control trials
and pre—post studies of younger people that used the problem
drinking criteria of the National Institute on Alcohol Abuse
and Alcoholism (NIAAA) were included in the meta-analysis.
Conclusions: The meta-analysis suggests that text message-
based interventions might not be effective in decreasing al-
cohol intake in the younger populations.
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Introduction
lcohol misuse among younger adults (age 20-39
years) is a public health problem. Approximately
25% of younger adult deaths are attributable to
alcohol.' In a national survey, ~29% of 12th
graders and ~ 40% of college students reported binge drink-
ing.> During adolescence, many young people begin to ex-
periment with alcohol. Globally, in 2010, alcohol misuse was
the fifth leading risk factor for death and disability in the
young.! A study found that ~78% of adolescents in the
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United States consumed alcohol by age 18 and about 47% of
them drank on a regular basis.” In a different study, about two
out of five college students engaged in binge drinking, which
was associated with wide range of adverse outcomes including
death, traffic accidents, and lower grades.4 Another study
showed an association between adolescent problem drinking
behavior and persistent changes in neurobiology and adult
behaviors.” In 2015, an estimated 623,000 American adoles-
cents aged 12-17 years had alcohol use disorders.®

Preventive methods are preferred to help youth and younger
adults control or abstain from alcohol consumption. Health
care givers have taken several approaches, such as individual
counseling, group counseling, school-based interventions,
family interventions, and community-based interventions, to
reduce high levels of weekly alcohol consumption as well as
the frequency of binge drinking, and generally have had
positive results.” Because of the widespread use of smart-
phones and extensive use of texting by adolescents and
younger adults, a potentially more intense, frequent, and di-
rectly tailored intervention can be delivered by mobile phone
text messaging systems. College students and younger adults
(<39 years) are more likely to be binge drinkers,” and their high
cell phone use may play a large preventive role.

Mobile phones have been used as a tool to communicate
with patients with problem drinking through websites, phone
calls, and phone-based text messaging or short message ser-
vices (SMSs).®2 Mobile phones have also been used for sur-
veillance.” Mobile text messages have been used in various
ways in younger populations to address alcohol-related
problems. One notable study used mobile text as a tool to
measure readiness to change alcohol behavior, and another
was a feasibility study of texting as an intervention vehicle for
university students.'®'" Other similar studies on mobile text-
based interventions have included patients with comorbid
disorders, such as depression, and patients on naltrexone, with
either no effect, or some positive effect on outcomes.'>? A
number of pilot randomized controlled and pre-post studies
of alcohol abuse interventions have been conducted to assess
the appropriateness and effectiveness of text messaging to
decrease binge drinking, average weekly drinking, and
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number of drinks for a period of months.'*'> Mobile texts to
avoid problem drinking may evoke negative reactions in ad-
olescents.'® Therefore, the main goal of this study was to
analyze the effectiveness of mobile phone-based text mes-
sages as a preventive intervention for youth and younger
adult populations’ problem drinking.

Methods

A systematic search for relevant recent articles was con-
ducted from 2010 to 2018 in PubMed, Embase, CINAHL, Web
of Science, APA PsycNET, and Cochrane Central Registry of
Controlled Trials. The search included literature that investi-
gated text message reminders for alcohol-related behavioral
interventions. The following search terms were used: alcohol,
adolescents, college students, youth, younger adults, problem
drinking, drinking habit, drinking pattern, risky single occa-
sion drinking, alcohol use, binge drinking, drinking, reminder,
text, short message service, and mobile phones. Any unpub-
lished or ongoing studies were also considered, and all the
relevant studies initially were included.

Only randomized controlled trials (RCTs) and pre-post
studies were meta-analyzed. In pre-post studies, participants
served as both control and experimental, subjects being ob-
served and measured for a period before the intervention and
after the intervention. Included studies also had to be of college
students and younger adults (<39 years). All included studies
had frequent and tailored text messages and reported objective
outcomes related to one or more of the National Institute on
Alcohol Abuse and Alcoholism (NIAAA) drinking parameters
described in Table 1. Message size and frequency varied widely,
with reported frequencies ranging from twice weekly to four to
six times daily. Some studies did not report frequency, only that
the number of messages sent was tailored to their degree of risk
group. For all of the RCTs and pre-post studies, risk analysis for
confounding factors was also made using the Cochrane “Risk of
Bias” tool.'” Articles with selective reporting of outcomes, with
inadequate reporting, and unavailability of data were excluded.
Moreover, only studies of groups without any comorbid dis-
orders were included. Authors of studies included in the meta-
analysis were contacted for data verification, and studies for
which data could not be verified were excluded. In studies with
more than one experimental group, data for the optimally
tailored group were chosen.

Because random effects model represents a more natural
method, and the heterogeneity of the studies could not be
readily explained, random effects were chosen for all meta-
analysis forest plots.'® The meta-analysis was performed us-
ing Review Manager (RevMan) version 5.3 software (Cochrane
Collaboration, 2014). The primary outcome measured in the

Table 1. NIAAA Definition of Standard Drink
and Binge Drinking?'

STANDARD DRINK BINGE DRINKING

e For males: Five or more alcoholic drinks
14 g of pure alcohol on the same occasion at least 1 day a
(about 0.6 oz. or 1.2 tablespoons)| month, or
or e For females: Four or more alcoholic

e 12 oz. of beer or cooler (~5% drinks on the same occasion at least
alcohol), or 1 day a month, or

e 8-9 oz. of malt liquor (~7%
alcohol), or

e 5 0z. of table wine (~ 12%
alcohol), or

e 1.5 oz. of 80-proof distilled
spirits (40% alcohol)

e Any drink that contains about

Average daily consumption of more
than two standard drinks in men and
one standard drink in women and/or
there is one or more RSOD within the
last month.

Any consumption of alcohol in a single
timeframe that raises BAC of 0.08 at
least 1 day in a month.

BAC, blood alcohol concentration; NIAAA, National Institute on Alcohol Abuse
and Alcoholism; RSOD, risky single occasion drinking.

study was a decrease in the number of drinking events or a
reduction in the amount of alcohol intake in the experimental
group versus the control group. Because the duration of in-
tervention could affect outcomes, the analyses of studies were
stratified as short-term interventions (6-12 weeks) and long-
term interventions (6-9 months). Reduction of events was
calculated from the baseline for both experimental and con-
trol groups. If there was an actual increase in the events, a
nullifying adjustment was made for the negative outcome. All
included studies had preventive interventions and studies that
included text messages augmented by web-based interven-
tions were not included.'® PRISMA guidelines were reviewed
and followed to meet its requirements.*®

For short-term interventions, a systematic search yielded
dichotomous data sets. Therefore, meta-analytic estimates of
intervention effects were generated using random-effects
models and the Mantel Haenszel test to calculate the weighted
average of the odds ratios. Effect sizes were calculated as odds
ratios for events (e.g., number of reductions in binge drinking)
or standard deviation of the mean standard drinks (defined by
the NIAAA criteria). Heterogeneity for each intervention also
was measured across the studies. When information was not
adequate, and more justification was required, study authors
were contacted for clarification and missing information.

Results
The systematic search initially identified 3,024 articles, but
2,821 articles were excluded because the studies did not
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Initial search: 3,024 studies in total.

Studies that did not directly investigate
problem drinking with intervention, studies

A J

g ™
203 studies selected included different

interventions on problem drinking.
\ J

W

with irrelevant titles and duplicate studies
were excluded.

Studies with irrelevant topics and irrelevant
3 outcomes, and studies with SMS content

Y

(44 studies included in initial review which )
encompassed alcohol with text and/or
SMS, messaging, drinking patterns, mobile
\_phone. )

that was not directed to problem drinking
were excluded.

Rest of the studies excluded on the basis of
inclusion/exclusion criteria and various

7
fOnIy RCT and Pre-post studies selected )
(n=7) for detailed review and further
analysis, and outcomes were extracted
under different headings from these
\ studies (n=19). o,

A J

biases and/or inadequacies such as low
level of participation.

Fig. 1. Study selection process. RCT, randomized control trial, SMS, short message service.

include interventions on problem drinking. Out of the 203
articles selected in the first screening, only 44 of the studies
included alcohol misuse and interventions with mobile
phone-based text messaging/SMS. Only seven of these studies
were RCTs and pre-post studies. From the final seven selected
studies, 18 relevant outcomes were extracted. Figure 1 sum-
marizes the search strategy, and Table 2 lists the seven selected
studies and their outcomes.

The analysis of short-term interventions was divided into
three categories: (1) binge drinking episodes, (2) mean drinks
per occasion, and (3) standard glasses per week. Forest plot
analysis showed reduction in binge drinking episodes in the
control group without the intervention (OR =2.45 [1.32-4.53],
I*=59%, y*=14.64) (Fig. 2), suggesting that mobile phone-
based text messaging was not effective to lower binge
drinking, with possibilities of opposite effect. Forest plot
analysis on the effect of short-term interventions using mobile
phone-based text messaging on the mean drinks per occasion
favored neither group (standard mean difference =0.28 [-0.02
to 0.58], I*=28%, y”>=4.19) (Fig. 3), also suggesting that the
text message had negligible impact on the experimental
group. Similarly, forest plot analysis on the effect of short-
term interventions using mobile phone-based text messaging
on the reduction in average standard glasses per week favored
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neither group (standard mean difference=-0.05 (—0.15 to
0.05), *=0%, y*=2.88) (Fig. 4), further suggesting that the
text messages had a negligible impact.

Only three studies on 6 months’ intervention and only one
study on 9 months intervention meet inclusion criteria (Ta-
ble 2), which were used together for the effects of long-term
analysis. Forest plot analysis on the effect of long-term
interventions using mobile phone-based text messaging to
reduce binge drinking had results that were similar to the
short-term interventions. The analysis favored the control
groups over the experimental groups (OR=7.24 [2.71-19.31],
I =76%, y*=12.41) (Fig. 5), suggesting text-based messages
had either none or possible opposite effect on problem
drinking.

Discussion

Remarkably, the findings suggested that the texting inter-
ventions designed to reduce problem drinking may have no or
opposite effects, making problem drinking worse. Although
most studies favored controls, overall there were no statisti-
cally significant differences to definitively support messag-
ing’s negative impacts, except, perhaps, in the case of binge
drinking. Substantial benefits of mobile phone-based text
message interventions on alcohol behavior were not found.
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Crombie 2017 3 31 2 30 82% 1.50[0.23, 9.68]
Gajecki 2014 Dataset 1 14 153 36 489 24.1% 1.27 [0.66, 2.42] -
Gajecki 2014 Dataset 2 22 153 36 489 257% 2.11[1.20,3.72) —
Huag 2013 Dataset 1 22 278 0 278 42% 48.86 [2.95, 809.58] b
Huag 2013 Dataset 2 17 280 0 280 42% 37.26 [2.23, 622.67] —
Mason 2014 2 8 2 10  6.2% 1.33[0.14, 12.37]
Suffoletto 2015 117 290 29 148 27.5% 2.78 [1.74, 4.43] -
Total (95% CI) 1193 1724 100.0% 2.45[1.32,4.53] =i
Total events 197 105
Heterogeneity: Tau? = 0.30; Chi? = 14.64, df = 6 (P = 0.02); I* = 59% :0.0 1 of 1 3 110 3 00
Test for overall effect: Z = 2.85 (P = 0.004) Favors [experimental] Favors [control]

Fig. 2. Effectiveness of mobile phone-based text messaging on binge drinking for short-term interventions.

Control
SD Total Weight

Experimental
Study or Subgroup Mean  SD Total Mean

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

Crombie 2017 25 735 31 21 7.7 30 24.7%
Mason 2014 08 23 8 08 185 10 9.2%
Suffoletto 2011 21 15 14 06 14 13 11.7%
Suffoletto 2015 06 21 199 0 22 112 544%
Total (95% CI) 252 165 100.0%

Heterogeneity: Tau® = 0.03; Chi® = 4.19, df = 3 (P = 0.24); I* = 28%
Test for overall effect: Z = 1.85 (P = 0.06)

0.05 [-0.45, 0.55]
0.00 [-0.93, 0.93]
1.00 [0.19, 1.81]
0.28 [0.05, 0.51]

0.28 [-0.02, 0.58]

~100 -50 0 50 100
Favors [experimental] Favors [control]

Fig. 3. Effectiveness of mobile phone-based text messaging and mean reductions in drink per occasion from baseline for short-term

interventions.

Std. Mean Difference

Std. Mean Difference

IV, Random, 95% CI IV, Random, 95% CI

Experimental Control

Study or Subgroup Mean  SD Total Mean  SD Total Weight
Crombie 2017 10.3 3245 31 149 3835 30 3.9%
Gajecki 2014 Dataset 1  0.253 6.28 153 0.527 6.2 489 29.7%
Gajecki 2014 Dataset 2 0 6.658 341 0.656 62 489 51.2%
Haug 2013 21 14865 247 0 1485 79 152%
Total (95% ClI) 772 1087 100.0%
Heterogeneity: Tau® = 0.00; Chi* =2.88,df =3 (P=0.41), P =0%

Test for overall effect: Z = 0.96 (P = 0.33)

-0.13[-0.63, 0.37]
-0.04 [-0.23, 0.14]
-0.10 [-0.24, 0.04]

0.14 [-0.11, 0.40]

-0.05 [-0.15, 0.05]

-100 -50 0 50 100
Favors [experimental]  Favors [control]

Fig. 4. Effectiveness of mobile phone-based text messaging and average standard glasses per week reductions from baseline for short-

term interventions.

Although not necessarily a study limitation, one issue with the
meta-analysis is the small number of rigorous studies that
have been published about mobile phone-based text message
interventions in alcohol-related disorders, on which it is
based. Also, the text message content, frequency, and tailored
messages varied widely among the included studies. As re-
ported in one study, the use of text messages in conjunction
with web-based intervention with alcohol problems could
have been more effective than messaging alone.'® Excessive

use of smartphones or problematic smartphone use in young
adults is increasingly recognized as a mental health problem.
Ironically, using the very same mobile device as a tool to
intervene problem drinking with text messages may contrib-
ute to this excessive use.'®

LIMITATIONS
Although all of the studies included were done using ado-
lescents and younger adults, two of the studies also included
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Experimental Control Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Huag 2017 Dataset 1 45 547 0 494 9.7%  89.55[5.50, 1457.64] ————*
Huag 2017 Dataset 2 27 547 0 494 96% 52.25[3.18, 858.93] —
Suffoletto 2015 Dataset 1 155 234 46 126 41.1% 3.41[2.17,5.37 —
Suffoletto 2015 Dataset 2 170 199 59 112 396% 5.27 [3.07, 9.05) ——
Total (95% ClI) 1527 1226 100.0% 7.24 [2.71,19.31] i
Total events 397 105

ity: ? = 0.56; iF=12.41, = =0. 2= I } } |
I Ay o g%

¥ : ! Favors [experimental] Favors [control]

Fig. 5. Effectiveness of mobile phone-based text messaging on alcohol consumption on binge drinking events reduction from baseline for

long-term interventions.

young outpatient populations discharged from the emergency
department, which might have represented some variation in
the study population regarding the level of morbidity of the
alcohol problem. The results generated by this analysis were
intuitively contrary to some of the published conclusions on
the positive effects of messaging systems on younger adult
and adolescent populations. The high heterogeneity noted in
Figure 5 could be related to either diversity in the population
included in the studies or the use of random effects rather than
fixed effects in doing the statistical analysis.

Conclusions

Findings of the meta-analysis showed that mobile phone-
based text messaging was not effective in reducing binge
drinking with both short-term and long-term interventions, or
in reducing average drinks per occasion and standard drinks
per occasion in short-term interventions. More rigorous
studies need to be conducted to provide stronger evidence for
mobile text messaging effects on the alcohol habits of youn-
ger people and to determine whether the messages have
possible negative effects.
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