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Text message reminders as an adjunct to a
substance use intervention for adolescents
and young adults: Pilot feasibility and
acceptability findings
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Abstract

Objective: Text messaging has been proposed as a method for increasing the reach of interventions for harmful alcohol and

other drug use. This paper describes the design of an automated text messaging adjunct to a substance use intervention

intended to support adolescents and young adults attempting to change their alcohol and other drug use behavior.

Feasibility and acceptability testing was conducted as part of this pilot study.

Method: Five focus groups were conducted to refine text message content and finalize pilot intervention design. Automated,

daily, substance use-related reminder text messages were sent to pilot intervention participants (n¼ 39), who were

recruited from outpatient treatment.

Results: Of those who were invited, 63% enrolled in the study and 89.7% remained enrolled in the study as measured by

completing at least one assessment after baseline. Participants reported a positive experience with the messages, partic-

ularly supportive/empowering messages and commitment reminder messages.

Conclusions: These findings suggest that text messaging is a feasible and acceptable method for delivery of substance use-

related reminder content as an adjunct to substance use intervention.
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Introduction

The use of alcohol or other drugs that lead to
unwanted negative consequences, or substance use dis-
order (SUD), is a major health and safety concern that
typically begins during adolescence or young adult-
hood.1 Adolescence is the developmental period
during which individuals go through some of the
most rapid changes they will ever experience and is
followed by the major life transition to young adult-
hood.2–5 This time of change, maturation, and transi-
tion makes individuals especially susceptible to the
initiation of substance use.2,6 Adolescent and young
adult substance use can cause a variety of immediate
consequences (e.g., hangover, assault, risky sexual

behavior, impaired driving,) and has been correlated
with a number of future consequences (e.g., academic
failure, relationship difficulties, physical illness,
impaired adult cognitive functioning).7–12 Early onset
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of substance use increases the likelihood an individual
will continue to misuse substances for an extended
period of time,8,9,13 and is associated with increased
negative health outcomes over time.2,14–16 Because of
the quantity and severity of consequences associated
with early initiation of substance use, the long-term
consequences related to age of initiation, and the chal-
lenging nature of working with adolescents and young
adults, numerous specialized interventions have been
developed to target these populations.17–19

Individuals attempting to change their substance use
often underestimate the difficulty in learning to control
urges and the effort required to enact successful behav-
ior change. Consistent findings of high relapse rates
underscore susceptibility to relapse, which is considered
a defining feature of SUD.20–22 The National Institute
on Drug Abuse (NIDA) has stated that recovery from
SUD is a long-term process that frequently requires
multiple courses of treatment. It also suggests that sub-
stance use relapses should be treated similarly to chron-
ic illness relapses—relapse can occur and should be
seen as an indicator that treatment needs to be adjusted
or resumed.23 Relapse is a challenge that is especially
problematic for adolescents and young adults.

Marlatt’s cognitive-behavioral relapse model posits
that relatively stable or tonic factors and phasic
responses in a high-risk situation influence relapse
timing and severity.24 The behavioral economics con-
cept of delay discounting (defined as a tendency to
place less value on rewards that are temporally
delayed), a concept widely used as a measure of impul-
siveness, may be one factor that influences adolescent
and young adult relapse.25,26 Addictions research has
found higher levels of delay discounting predict poorer
treatment outcome, decreased time to relapse, and
increased addiction severity.27–29 Results suggest that
adolescents are more susceptible to delay discounting
than adults.30

Adolescent substance use may also impair neurocog-
nitive functioning including memory.31 When individ-
uals seek to change a behavior they sometimes rely on
prospective memory.32,33 Event-based prospective
memory is considered to be a cognitively demanding
task, requiring an individual to shift their focus from
an ongoing task to a perspective memory cue (e.g.,
remembering to stop at the grocery store after seeing
the grocery sign while driving home).34 Additionally,
interruptions during delays in prospective memory
tasks have been found to distract from task comple-
tion.35 Some research suggests external memory aids,
such as paired imagery or reminders, may help enhance
prospective memory.33,36,37

Reminders are a behavioral strategy (and potential
prospective memory aid) that can help individuals com-
plete a variety of health promotion behaviors such as

medical practice adherence and appointment atten-
dance.38,39 In the context of substance use behavior
change, reminders can help individuals remain mindful
of their behavior change decision, the reasons for their
decisions, and potential pitfalls that might occur
between treatment sessions. For individuals prone to
devaluing future rewards, reminders can help them
recall why they want to change. Therapists and treat-
ment or support group members may remind individ-
uals during meetings of their reasons for decisions to
change substance use (e.g., to quit using drugs due to
potential consequences); possible cues (triggers) that
might stimulate drug use; and what circumstances
might interfere with following through on their deci-
sions (e.g., invitations to parties).

Most adolescents and young adults have replaced
more traditional reminder mechanisms such as alarm
clocks, paper calendar, and watches with smartphones
and smartwatches.40,41 Mobile phone use does not
appear to be limited by individual factors such as age
or socioeconomic status.42 Adolescents and young
adults send and receive mobile phone-based text mes-
sages, or short messaging service (SMS), at an extraor-
dinary rate—on average over six text messages per
waking hour, over 100 messages per day, and over
3,300 messages per month.43–45

Given high mobile phone ownership rates among
people of all ages, it is not surprising that research
into mHealth (i.e., the use of mobile computing and
communication technologies in health care and public
health) has increased rapidly since the early 2000s.46,47

There is emerging evidence about what components
make mHealth interventions effective. For example,
interventions using an individualized or decreasing
number of messages over intervention course appear
to be more effective than interventions using a fixed
number of messages.48 mHealth-based SUD interven-
tions have been investigated and found to be effective
for individuals across an array of populations.49 More
recently, researchers have begun to investigate the
impact of SMS and other mHealth reminders as an
adjunct to treatment. One pilot study investigated the
use of text message reminders as an adjunct to
cognitive-behavioral therapy (CBT) for depression
among an outpatient, adult Latino population.50 All
participants received a 16-week manualized CBT treat-
ment for depression. Participants in the text message
adjunct condition received a daily adjunct to treatment
(based on a CBT module), a daily mood rating prompt,
an optional daily medication reminder, a weekly
reminder to attend psychotherapy, and a monthly
opt-out message to cease message delivery.
Participants reported an overall positive experience
receiving the messages and indicated the messages
helped them feel closer to the group.

2 DIGITAL HEALTH



The purpose of this pilot study was to assess the fea-
sibility and acceptability of an SMS adjunct to SUD
intervention in a sample of adolescents and young
adults drawn from SUD treatment agencies and SUD
interventions for young adults who violated alcohol and
drug policies on a college campus. Recruitment and
retention rates were used to assess feasibility and accept-
ability was assessed by reviewing quantitative and qual-
itative participant feedback. We hypothesized that
participants would react positively to the SMS and
that they would respond at high rates to messages
inquiring about perceived helpfulness of messages.
Additionally, the study allowed us to investigate SMS
timing, frequency, duration, and content preferences.

Method

Participants

Focus groups. Twenty-four focus group participants,
ages 13-17 (Mage¼ 14.7, 66.7% female), were recruited
from SUD treatment agencies in Washington State.
Participants were recruited using flyers with study
information. Eligibility criteria was age (13–17 years
old) and enrollment in outpatient SUD treatment.

Pilot intervention. The pilot study was part of a larger
study that recruited 59 participants. The pilot study
included 39 adolescents and young adults ages 13–22
(Mage¼ 18.5, 51.3% male) who received substance use-
related text messages. A majority of participants iden-
tified as non-Hispanic White (77%; 30/39), and the
remainder identified as Asian/Asian-American (15%;
6/39) or Other (8%; 3/39). All participants reported
lifetime alcohol use (100%) and most reported lifetime
cannabis use (92.3%). Lifetime use was less frequently
reported for sedatives (12.8%), hallucinogens (20.5%),
and opioids (20.5%). Participants were recruited from
two substance use treatment providers, (1) outpatient
treatment centers located throughout the United States
that use The Seven Challenges (a manualized evidence-
based cognitive-behavioral/problem solving therapy
that includes a focus on harm reduction and relapse
prevention) (18%; 7/39) and (2) providers of brief moti-
vational interventions for substance use at a large west-
coast university that used the Alcohol Skills Training
Workshop framework (82%; 32/39). Recruitment meth-
ods were similar. Both used flyers (either printed or pro-
jected via PowerPoint) with study information for
adolescents and young adults to contact the research
team via the study website, social media, email, or
phone. Participants recruited from the Alcohol Skills
Training Workshops were invited to provide contact
information if they preferred the research team contact
them. Participants were screened for eligibility either

over the phone or online. In order to meet eligibility
criteria, participants had to be between 13 and 22 years
old, have their own SMS-capable cellphone, and have a
stated commitment to substance use behavior change
(e.g., decided to set limits or abstain entirely).
Individuals were not eligible for the pilot study if they
participated in the focus groups.

Procedure

Focus groups. Prior to beginning the trial, a list of 100
substance use-related messages were created by the
authors. The list was primarily influenced by harm
reduction psychotherapy51 and motivational interview-
ing52 strategies and techniques. The messages were clas-
sified as belonging to one of four content categories:
supportive/empowering (e.g., “You are in control.”);
threatening/consequential (e.g., “If you slip up you’re
going to get in trouble”); commitment reminders (e.g.,
“This decision is for a better life.”); and educational
(e.g., “Think about your future. Your health matters.”).
See Appendix A for full message list.

Five, hour-long focus groups were conducted to help
refine text message content and finalize study design.
The focus group procedure was approved by the
University of Washington Institutional Review Board
(#49761) and a waiver of parental consent was obtained.
Participants were recruited from existing groups at treat-
ment agencies and took place after regularly scheduled
meetings to minimize participant burden. Focus groups
were conducted by the first author. Participants were
invited to share their opinions about the overall study
and specific facets of the study including message con-
tent, message timing, message frequency, duration of
messaging, and other details related to participation.
Open-ended questions (e.g., “If you could receive a
text [message] saying whatever you want to help support
your decision [to change], what would you want?”) were
used to generate participant responses. They helped
inform the final message list that was used in the study
as well as other factors such as message timing. Focus
groups were audio recorded and then transcribed.
Participants were compensated $30 for their participa-
tion in the focus groups.

Focus group responses were analyzed using a mod-
ified version of the Rapid Identification of Themes
from Audio Recordings.53 Each of the focus group
transcripts were reviewed by the first author and a
research assistant. A coding form to summarize
responses to each question and document preliminary
themes related to study design was entered into an
Excel spreadsheet to identify and compare response
themes across questions (rows) for each participant
(columns). The first and second author reviewed the
spreadsheet to identify common themes related to
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study preferences and engaged in a consensus process

to settle disagreements and finalize themes.

Pilot intervention. Participants in the pilot study were

recruited using flyers and were screened/enrolled

online or over the phone. The study was approved by

the University of Washington Institutional Review

Board (#1405) and a waiver of written documentation

of consent and a waiver of parental consent was

obtained. Participants were enrolled in the study for

eight weeks and selected 28 messages to receive from

a list of 100 substance-use related messages. They

received daily SMS for the first four weeks. Four

SMS were sent per day for the first two weeks, and

two SMS per day during the third and fourth week.

In order to decrease message fatigue, the message

order was randomized. During the four weeks of

SMS, participants also received an SMS at the end of

each day that asked them to rate the perceived helpful-

ness of the messages during the past day. Final feed-

back about the study was obtained four weeks after

sending the study SMS.
Messages were sent using Twilio, a cloud-based mes-

saging service. On weekdays when participants received

four SMS per day, messages were sent at 10 AM, 2 PM,

6 PM, and 10 PM within a þ/� 30-minute interval

(e.g., a random time between 9:30 AM and 10:30

AM). On weekends, the message delivery schedule

was delayed one hour. When participants were receiv-

ing two SMS per day, participants randomly received a

message one of the first two message times (10 AM or 2

PM) and one of the second two message times (6 PM or

10 PM) within a þ/� 30-minute interval. Weekend

messages were similarly delayed an hour when receiv-

ing two SMS per day.

Participants were emailed and texted an invitation

and reminders to complete study surveys. Participants

were compensated after each of the four surveys they

completed—up to a total of $40. To ensure participants

completed surveys within an appropriate timeframe,

they were informed the response deadline for compen-

sation was one week after survey invitation was sent.

Participants were compensated using electronic gift

certificates.

Measures

Surveys were completed online. They occurred at four

times, (1) when participants signed up for the study

(baseline), (2) after receiving two weeks of SMS (two

weeks after baseline; during), (3) after receiving the full

four weeks of SMS (two weeks after during; post-

treatment), and (4) four weeks after the end of SMS

(four weeks after post; follow-up). See Figure 1 for

study flowchart.

Feasibility. Assessment of feasibility was completed by

analyzing recruitment and retention rates. An a priori

threshold of greater than or equal to 80% recruitment

and retention rate was selected as meeting a threshold

for acceptable feasibility.

Acceptability. At post-treatment and follow-up, partici-

pants answered 14 yes/no questions regarding per-

ceived ways the SMS were supportive (e.g., “They felt

like a friend supporting me.”), helpful (e.g., “The

helped me stay on track.”), and otherwise liked (e.g.,

“They reminded me of my decision.”) or disliked (e.g.,

“I couldn’t relate to the messages,” “They got

boring.”). Additionally, participants were invited to

answer open-ended prompts regarding what they

Figure 1. Data collection timeline.
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liked or disliked about the study. Participants also
responded to a daily prompt asking how much they
liked the messages they received that day. Responses
were made using a 1 (not at all) to 5 (very much)
response scale.

Message frequency preference. Participants were asked
for preferences regarding: (1) amount of daily SMS
they would prefer to receive (“If you could choose to
receive any number of text messages per day for any
length of time, how many would you want?”) and (2)
length of time they like to receive SMS (“For how
many weeks?”). Frequency preference was assessed at
all four time points.

Message content preference. Participants were asked to
select the messages they would most like to receive at
baseline. At post-treatment, participants were asked to
select the three messages they liked most.

Helpfulness of reminders. Participants were asked multi-
ple questions to further understand what benefits mes-
sage may offer including (1) how helpful they found the
messages as a reminder of their substance use behavior
change goals (“How much did the messages help keep
your decision in mind to not use drugs or to limit your
use of drugs?”) and (2) how supportive the messages
felt (“How much did the messages help support you in
not using drugs or using within your limits?”).
Responses were made on a 1 (no reminder/support)
to 7 (constant reminder/support) response scale.
Helpfulness of reminders was assessed at post-
treatment and follow-up.

Open-ended questions. At post-treatment and follow-up,
participants were invited to complete six open-ended
questions regarding thoughts and opinions about the
study, the SMS content (“If you could choose your
own messages, what would they say?”), and SMS
timing (e.g., “What are the times of day (or situations)
that you most likely would be tempted to drink or use
drugs?”).

Results

Focus groups

Focus group participants provided suggestions for new
message content and feedback on study design (e.g.,
message timing). In each focus group, a general
theme among a minority of participants suggested a
preference to receive threatening or consequential mes-
sages (e.g., “If you use, you’re disappointing your
entire family. . . It’s like the stick instead of the
carrot. The carrot is the incentive and the stick is the

bad side of things. So, it’s reminding you the bad side
of using. . . Or, you could just be like, ‘We’re calling the
police on you’”). For other participants, this message
content elicited feeling of rebelliousness (e.g., “I’d
probably be pretty defiant [if I received that type of
message]”). Another common theme indicated a pref-
erence for messages that would support or enhance
participants (e.g., “Something to boost your self-
esteem on a daily basis,” “You can do it,” “You got
this”). Others liked supportive reminders (e.g.,
“Sometimes, when I’m trying not to use it helps to
remember that everything I do comes back to me and
it’s all my responsibility, even if I don’t see it that
way”). Additionally, there was discussion about the
format and delivery method of the messages (e.g.,
“More exclamation points,” “It should be all caps.
Blinking would be good,” “Emoji of a guy drinking,”
“You could Snapchat something”) although no con-
sensus could be reached (e.g., “It might be helpful. It
might be distracting,” “It would probably make me
want to get ****ed up”).

Additional participant feedback included a prefer-
ence for messages being sent later on weekends than
on weekdays (e.g., “If [the messages] wake me up on
the weekend I’d kill you”). However, others didn’t
mind receiving messages while they slept (e.g., “You
get a notification when you turn on the phone [in the
morning]”) and a few preferred to receive messages
while they’re asleep so that “when I wake up I just
get [the message].” Participants reported a wide range
of preferences from quantity of messages received rang-
ing from low (e.g., “One”) to high (e.g., “I want these
every second of the day. . . all the time,” “A year would
be cool”). They also indicated a preference for decreas-
ing the amount of messages over time (e.g., “Probably
[get tired of the messages] after a week or two weeks,”
“I might get used to them”) but consensus was not
reached with regard to an ideal amount.

Pilot intervention

Feasibility. Only a subset of individuals self-referring to
be assessed for study eligibility responded to study
screening prompts (62.8%; 115 individuals responded
of 183 self-referring for screening). Ninety-three of 115
screened participants (80.9%) were determined to meet
eligibility criteria (seven participants did not meet age
criteria; 15 participants did not meet behavior change
goal criteria). Of the eligible participants, 63% (59/93)
enrolled in the larger study, falling below the a priori
feasibility criteria of 80% or greater. With respect to
retention of participants receiving substance use-
related messages, 89.7% (35/39) of participants
remained enrolled in the study as measured by complet-
ing at least one more assessment after baseline.

Schwebel and Larimer 5



This rate met the a priori cutoff for acceptable feasibil-

ity. The average number of assessments completed after

baseline was 2.49 (maximum of 3). Additionally, 84.6%

(33/39) of participants completed at least one of the

post-treatment or follow-up assessments and 74.3%

(29/39) of participants completed all assessments.

Acceptability. Participants responded to 14 yes/no ques-

tions assessing aspects of the messages that they liked

and disliked. At post-treatment, participants selected

on average 7.58 “likes” and 4.63 “dislikes”. At

follow-up, participants selected on average 7.72 “likes”

and 4.45 “dislikes”. The ratio of likes to dislikes indi-

cated that participants were 1.68 times more likely to

report a like than dislike.
In the post-treatment and follow-up surveys, partic-

ipants were asked to reflect on the amount of messages

received during the study. At post-treatment, 24.2% (8/

33) of participants reported feeling they received “way

too many messages,” 57.6% (19/33) of participants

reported feeling they received “too many messages,”

and 18.2% (6/33) of participants reported feeling they

received the “right amount of messages.” At follow-up,

27.6% (8/29) of participants reported feeling they

received “way too many messages,” 31% (9/29) of par-

ticipants reported feeling they received “too many

messages,” 34.5% (10/29) of participants reported feel-

ing they received the “right amount of messages,” 6.9%

(2/29) of participants reported feeling they received

“way too few” messages.
Although all participants were informed that send-

ing a “STOP” text message to the study would end

study messages and withdraw participants from the

study, none used the “STOP” message option to with-

draw from the study.

Message frequency preference. The baseline, during, post-

treatment, and follow-up surveys, assessed participant

preference for message frequency (e.g., how many mes-

sages per day) and quantity (e.g., how many weeks of

messaging). At baseline (56.4%; 22/39), during (29.4%;

10/34), and follow-up assessments (31%; 9/29), partic-

ipants most commonly reported preferring to receive

one message per day. At post-treatment, participants

most commonly reported a preference to receive two

messages per day (39.4%; 13/33). At baseline (34.2%;

13/38) participants most commonly reported prefer-

ence to receive messages for four weeks. At during

(20.6%; 7/34) and post-treatment (24.2%; 8/33) partic-

ipants most commonly reported a tie in preference to

receive messages for two and four weeks. At follow-up

(24.1%; 7/29) participants most commonly selected

two weeks.

Message content preference. At baseline, participants
were asked to select 28 messages, from a list of 100
messages, that they would most like to receive. The
most frequently selected message content category
was supportive/empowering messages (M¼ 8.59, S.
D.¼ 2.56) followed by commitment reminder messages
(M¼ 7.90, S.D.¼ 2.26), educational messages
(M¼ 6.10, S.D.¼ 2.20), and threatening/consequential
messages (M¼ 5.41, S.D.¼ 2.78). The most frequently
selected message (“Live smart. Think of the future”)
was classified as an educational message (it was also
the first message presented to participants). It was fol-
lowed by a supportive/empowering message (“You are
in control”). The most frequently selected commitment
reminder message was a tie (“This decision is for a
better life” and “It’s your decision. Today counts”)
and they were the third most frequently selected, over-
all. The most frequently selected threatening/conse-
quential message (“Choose your friends wisely”) was
the 25th most frequently selected message overall.

At post-treatment, participants were asked to iden-
tify their three favorite messages received. The most
frequently selected messages were supportive/empower-
ing messages (M¼ 1.24, S.D.¼ 0.91) followed by com-
mitment reminders (M¼ 0. 76, S.D.¼ 0.79),
threatening/consequential messages (M¼ 0.62, S.
D.¼ 0.78), and educational messages (M¼ 0.31, S.
D.¼ 0.54). The complete message list is available in
Appendix A.

Helpfulness of reminders. Mean scores of helpfulness of
reminders and impact of message support over time are
reported in Table 1. Mean scores indicated that
reminder helpfulness and support ranged from moder-
ate to moderately strong. Mean perceived helpfulness
of reminders was significantly greater than mean per-
ceived supportiveness of messages at post-treatment (t
(32)¼ 3.44, p¼ 0.002) and follow-up (t(28)¼ 2.58,
p¼ 0.015).

Open-ended questions. Participants were invited to
answer open-ended questions at post-treatment and
follow-up regarding their opinion about message con-
tent, message timing, and the study in general.
Participant feedback regarding message content was
positive, ranging from “It sometimes made me think
more about the substance use than I would have” to
“It made me keep my mind clear. If I was thinking
about using I would go back and read those messages
and it made me feel in control.” Participants expressed
mixed opinions regarding message content with some
favoring threatening messages (“I think the most effec-
tive ones are the ones that include stats about deaths or
harm related to drugs or alcohol.”) and others prefer-
ring supportive messages (“Text messages that included
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positive vibes instead of the ones that were intimidating

were more helpful.”).
Participants responded to open-ended questions

assessing preferred times to receive SMS on weekdays

and weekends. Weekday response included: time of day

(e.g., nights), scheduled events (e.g., “frat parties”,

“social events”, “hanging out with girlfriend”), and

specific days/times (e.g., “Tuesday and Thursday at

9:30 PM”). Weekend response were similar with differ-

ences seen in the types of events reported: time of day

(e.g., nights), scheduled events (e.g., “tailgates”,

“parties”, “concerts”, “hanging out with friends”), spe-

cific days and times (e.g., “Friday and Saturday nights

at 10 PM”), and mood-state (e.g., “boredom”).
Despite a relatively low response rate, open-ended

responses regarding the study were primarily positive:

“I think that maybe this study could be used for people

trying to quit vaping as well. It will provide resolution

for those people like me.”; “The study seems very inter-

esting and that it could definitely prove to be a benefi-

cial way to help others work on their goals for

managing their use of alcohol/drugs. Text messages

are definitely an effective way to get a message to some-

one and is a good way to remind people of their goals.”

However, for some participants the messages may have

been less relevant, “It is a good idea, I think other

people would like it a lot. It seems to really care

about the people who want to stop using. Since I do

not have an issue the messages were slightly misguided

for me. I do drink alcohol on the occasion, but its once

or twice a month so nothing I need help for either.

Thanks.” See Table 2 for all comments.

Discussion

This pilot study aimed to determine the acceptability

and feasibility of an SMS adjunct to SUD treatment.

Focus group feedback informed the final message con-

tent and study design. Feedback supported offering

threatening messages, with the understanding that

they likely would be preferred by a minority of

participants. There also was interest in receiving sup-

portive/empowering messages as well as commitment

reminder messages. Exclamation points were incorpo-

rated into some of the messages and messages were

tapered over time as a result of feedback.

Additionally, suggestions to modify message timing

(e.g., different weekday and weekend delivery times)

to better suit adolescent and young adult life were

incorporated into study design. The results of the

pilot study suggest that an SMS adjunct to substance

use intervention is acceptable to adolescents and young

adults while feasibility had mixed results. While partic-

ipant recruitment fell below the a priori cutoff, the rel-

atively low dropout rate suggests that participants were

willing to continue to engage with the study.

Additionally, participants generally found the interven-

tion to be acceptable, as indicated by open-ended ques-

tion feedback and the ratio of message likes and

dislikes.
Greater average selection of SMS likes than dislikes

suggest the messages were satisfactory and helpful for

participants. Most responses to open-ended questions

were positive and some participants specifically stated

that they felt the messages helped them change their

substance use. Additionally, it is notable that despite

being informed of the “STOP” message option, no par-

ticipant chose to withdraw from the study in this way.

The research team chose to pre-populate participant

contact information into the SMS programming.

The rationale behind this decision was to attempt to

remove or decrease any additional participant burden

to receiving intervention content. The apparent accept-

ability of this approach bodes well and this strategy

may be effective for other studies to implement as a

means to increase rates of participant engagement

with mHealth interventions.
Low smartphone application (app) download rates

are reported as a common barrier to participant

engagement with mHealth interventions. Possible

explanations for this include lack of motivation,

knowledge (e.g., not knowing how to download the

Table 1. Helpfulness of reminder and impact of message support (N¼ 39).

Post-treatment Follow-up

N Mean S.D. N Mean S.D

How much did the messages help keep your decision in mind to not use drugs or to limit your use of drugs?

33 4.08 1.56 29 4.24 1.22

How much did the messages help support you in not using drugs or using within your limits?

33 3.30 1.26 29 3.52 1.21
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application), or ability (e.g., not having a smartphone)

to interact with the technology.54–56 In the current

study, there are several potential explanations for low

recruitment rates including, difficulty in recruiting par-

ticipants throughout the country via phone and email,

the study may have been perceived as being too much

of a burden or time-commitment (estimated maximum

of 90minutes to complete all surveys), and insufficient

recruitment efforts (maximum of seven contacts per

participant).
Participants reported a preference to receive a lesser

“dose” (i.e., daily SMS frequency and length of SMS

intervention) of SMS than they received in the pilot

study, similar to previous findings regarding decreasing

SMS.48 The results suggest limiting the amount of con-

tact per day and providing support for a brief period of

time is preferred by most. However, a minority of par-

ticipants indicated a preference for a substantially

longer period of support. There also were specific

times of day and event-specific preference for receiving

messages. This supports the importance of tailoring the

dose of interventions when possible and underscores

the importance of continued research on interventions

for high-risk event-specific substance use, such as

spring break and 21st birthdays.57–59 When considering

these results, it is important to note that a majority of

participants were young adults mandated to an

Alcohol Skills Training Workshop and these responses

may not be representative of individuals with a

severe SUD.
At baseline, the most “popular” (i.e., frequently

selected) message category were supportive/empower-

ing messages while the least popular messages were

threatening/consequential. At post-treatment, the

most popular message category remained the same

while the least popular messages were educational.

It is unclear whether individuals can accurately identify

and select the messages that will be most effective in

supporting substance use behavior change, and it is

likely this ability varies between individuals. However,

Table 2. Participant response to open-ended question regarding opinion toward messages and study (N¼ 39).

Text messages that included positive vibes instead of the ones that were intimidating were more helpful and the concept of the study

was good.

This was my first psych study and I was very happy to be a part of it!*

Thank you for doing this! These texts acted as a subtle reminder and were very helpful.

I think that maybe this study could be used for people trying to quit vaping as well. It will provide resolution for those people like me.

Way too many messages that felt very robotic and not personal.**

It is a good idea, I think other people would like it a lot. It seems to really care about the people who want to stop using. Since I do not

have an issue the messages were slightly misguided for me. I do drink alcohol on the occasion, but its once or twice a month so

nothing I need help for either. Thanks.

In the end it helped me on my journey to getting sober.**

I think they should be concentrated around a timeline that people say they tend to use drugs. It’s annoying to get a text telling me to

stay away from drugs or remember my goals while I’m in my 9:30am lectures.

Just more custom tailored to the person. Some of mine were kind of religious sounding and I am agnostic.*

It was an interesting experience that definitely made me think about my consumption of alcohol and drugs!

I think they help slightly but they’re only as good as someone wants them to be. It also depends on personality.

I think the most effective ones are the ones that include stats about deaths or harm related to drugs or alcohol.**

They seemed very corny. And it might have been better to not have us pick them because they get very redundant.

The study seems very interesting and that it could definitely prove to be a beneficial way to help others work on their goals for

managing their use of alcohol/drugs. Text messages are definitely an effective way to get a message to someone and is a good way

to remind people of their goals.

*Edited for grammar.

**Edited for punctuation.
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in terms of message preference it appears that support-
ive/empowering messages are the most popular. The
threatening/consequential message popularity results
appear similar to the findings from the focus group,
appreciated by some and disliked by others. This may
suggest that there may be a class of individuals who
believe that threatening messages would help them
engage in substance use behavior change.

Limitations

There were several limitations to this pilot study. First,
the focus groups were conducted only with adolescents
(ages 13-17) and the pilot study included adolescents
and young adults. It is possible that other themes and
message preferences would have been discovered with a
more representative sample of focus group partici-
pants. Second, while participants were asked to
respond to daily messages as a method of ascertaining
whether or not they were receiving and reading the
messages, it is impossible to know if participants were
actually reading the messages or not. Third, the order
in which messages were presented at baseline for selec-
tion by participants was randomized and presented the
same way for all participants. The first visible message
(e.g., in the top left of the screen) was the most fre-
quently selected. It is possible that this was the most
popular message due to its content, however, it was not
nearly as popular when re-assessed at post-treatment.
Continual re-randomization of the message list may
have revealed a difference distribution of message pref-
erence at baseline. Fourth, the study was static and
unable to modify or tailor the SMS dose or content
to participant preference. Participants were sent each
message three times and it is possible that participants
experienced decreased attention due to lack of novelty.
Fifth, there was a relatively low response rate to open-
ended questions which makes interpretation challeng-
ing. Lastly, a majority of participants were young
adults mandated to a brief motivational intervention
and their results are likely not generalizable to individ-
uals with a severe SUD.

Conclusion

Despite study limitations, the largely positive feedback
to this pilot intervention provides encouragement for
expanding and testing the use of SMS as an adjunct to
substance use intervention. This study demonstrates
the acceptability of an SMS adjunct to substance use
intervention and offers insights to potential solutions
to improve mHealth intervention recruitment.
Additionally, the study highlights the importance of
tailoring SMS dosing, content, and timing for message
recipients, when possible. It suggests that different

types of substance use-related content may be preferred
by some participants and not others. Specifically, it

appears that threatening/consequential message con-
tent may be well received by some participants and
disliked by others; while supportive/empowering mes-
sage content appears to be preferred be a larger amount
of individuals. Finally, it is important to consider the

amount and length of time SMS are being sent to par-
ticipants. It appears that for this population, sending
relatively few messages for a brief period of time is
preferable to many messages for longer periods of time.
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