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Abstract

Background: Tobacco use and heavy episodic drinking (HED) commonly co-occur in young adults. We developed
and tested usability of the Smoking Tobacco and Drinking (STAND) intervention for young adults delivered on
Facebook.

Methods: To inform the intervention, focus groups were held with 25 young adults age 18 to 25 (12% female; Mean
age =20.4) who smoked cigarettes and reported at least one HED episode in the past month. Facebook intervention
posts (N=180) were tailored to readiness to quit smoking, and tested in two private Facebook behavioral change
groups (Ready, Not Readly) with N =29 young adults (10% female; Mean age = 20.8). Participants flagged posts in need
of change, and we assessed engagement (comment frequency).

Results: Focus groups revealed preference for changing one substance at a time and greater receptivity to quitting
smoking than reducing drinking. Mean comments per post were 5.3 (SD=1.1) in Ready groups and 11.7 (SD=5.1) in
Not Ready groups; 94/180 (52.2%) posts were flagged for change. The level of engagement and the flagging of posts
for change did not differ by group or by whether the post targeted tobacco, alcohol, or both substances combined
(all p>.10). Overall, STAND was rated as easy to understand, providing sound advice, worthy of recommendation, and
helpful (all agreement 100% among Ready; 50-70% among Not Ready).

Conclusions: The current findings informed development of a social media-based intervention targeting tobacco
and alcohol use in young adults. Although there was greater interest in making changes in smoking than drinking
behavior, receptivity and acceptability of the Facebook post messages in the STAND intervention was high overall. The
intervention is being further refined for evaluation in a larger trial.

Trial registration Name of the registry Smoking Tobacco and Drinking Study (STAND); Trial registration number
NCT03163303; Date of registration 5/23/17; URL of trial registry record https://clinicaltrials.gov/ct2/show/NCT03163303.
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Background

The co-occurrence of smoking and drinking is high
among young adults, and complicates intervention efforts
to reduce use of both substances. Up to 98% of college
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students drink [1], and smoking is especially common
among heavy drinkers and binge drinkers [2]. In 2016,
24% of young adults reported smoking tobacco and 38%
reported heavy episodic drinking (HED; 4+ drinks for
women and 5+ drinks for men in a day) at least once in
the past 30 days [3]. The co-use of tobacco and alcohol, as
well as co-occurrence of nicotine dependence and alco-
hol use disorder, are more common among young adults
than any other age group and more common among men
than women [4]. Tobacco use poses a risk for subsequent
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heavy drinking among young adults [5], and using both
substances makes it more difficult to quit either one [6—
9]. Reaching the U.S. Healthy People 2020 national pub-
lic health goals of cutting the smoking rate to < 12% and
binge drinking to < 24% by 2020 [10] will require novel
approaches to reach and intervene with young adults
who engage in both of these health risk behaviors, espe-
cially those without health insurance or who lack access
to traditional alcohol or tobacco use treatment programs.

Addressing tobacco use and HED simultaneously can
lead to better outcomes in young adults than addressing
each substance separately. Previous digital health inter-
vention research has shown that integrated treatment for
tobacco and alcohol resulted in better tobacco and alco-
hol outcomes for young adults than treatment of tobacco
alone [11, 12]. Extending an integrated intervention to a
digital environment could maximize reach and utility for
young adults. Two previous studies have tested the effec-
tiveness of a digital health intervention jointly targeting
smoking and HED in young adults [13]. Witkiewitz and
colleagues developed a 14-day mobile feedback inter-
vention based on the Brief Alcohol Screening and Inter-
vention for College Students (BASICS) curriculum that
resulted in a decrease in the number of cigarettes smoked
compared to a minimal assessment control condition but
did not reduce HED or concurrent smoking and drinking
at the 1-month follow-up. In a study of students in Swit-
zerland, a 3-month mobile intervention demonstrated
no overall beneficial effects for an integrated smoking
and alcohol cessation intervention compared to smok-
ing cessation alone. However, participants with high-
risk alcohol consumption in the integrated intervention
decreased their cigarette use to a much greater extent
than those in the single intervention [14]. More research
is needed to determine how best to harness digital tools
to target tobacco use and HED in young adults.

Interventions using social media represent a promising
strategy to deliver evidence-based treatment for smok-
ing and HED to young adults. Social media is extremely
popular among young adults and can be harnessed to
influence a broad range of health behaviors including
smoking cessation [15-17]. Previous evaluations using
social media to change health risk behaviors have shown
feasibility as measured by participants’ engagement and
satisfaction [18-26] and short-term efficacy, especially
in the area of smoking cessation [27, 28]. Although prior
studies have examined how alcohol-related posting on
social media is related to consumption, social-media
based alcohol interventions have not been tested [29—
31]. Existing alcohol-focused interventions have been
targeted mainly at college students and have been con-
ducted via websites or smartphone applications rather
than through social media [32-34].
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Among young adults in the United States who are
online, 87% have a Facebook account and 70% of those
with accounts use them daily [35]; hence, there is great
promise that Facebook could be used to deliver pub-
lic health interventions. Furthermore, Facebook is an
online space that is already visited on a regular basis (as
opposed to a separate webpage or mobile application)
and has platform-specific features that facilitate creat-
ing secret groups, enabling interactions between partici-
pants, and integrating contact with a trained counselor.
Secret Facebook groups are a particularly unique feature
with respect to privacy protections in that membership,
content, and even the existence of the group is not acces-
sible for those not invited to the group by the study or
group administrators.

Our group previously developed the Tobacco Status
Project (TSP), a Facebook smoking cessation intervention
for young adults guided by the Transtheoretical Model
of behavior change [36] for which participants were
recruited using advertisements on Facebook. Tailored to
readiness to quit smoking, TSP demonstrated feasibility
with 21% of participants reporting 12-month quit rates
[37]. A randomized controlled trial [38] (N=500) com-
paring the intervention to referral to a smoking cessation
website showed significant post-treatment differences
in biochemically-verified abstinence from smoking,
but these differences were not sustained at 12 months
follow-up [39]. While promising in the area of tobacco
treatment, addressing HED in a social media interven-
tion could both strengthen the tobacco intervention and
address frequently co-occurring health risk behaviors
among young adults.

To guide the development of a social media inter-
vention targeting smoking and HED, it is imperative to
examine the target population’s views about tobacco,
heavy alcohol use, and co-use; interest in a social media-
based intervention; receptivity to intervention content;
and barriers to engagement (e.g., privacy concerns). In
this study, we present formative work (focus groups),
intervention development processes, and usability testing
of the Smoking Tobacco and Drinking (STAND) interven-
tion on Facebook, in a multi-phased approach.

Methods

Intervention development progressed through a three-
stage process: (1) an exploratory phase in which focus
groups were conducted on Facebook with the target pop-
ulation; (2) a development phase based on our prior work
and outcomes from focus groups; and (3) a usability-test-
ing phase that included pilot testing of the intervention
on Facebook. All study procedures were approved by the
University of California, San Francisco (UCSF) Institu-
tional Review Board (IRB).



Ramo et al. Addict Sci Clin Pract (2019) 14:14

Focus groups

Online focus groups with young adults who smoke and
engage in HED helped to guide intervention design [40].
Focus groups have the advantage of bringing rich, quali-
tative data to a design process [41, 42], and have been
used in digital health intervention research to gain per-
spective from “lay people” in the target population in
addition to the frame of reference of clinical researchers
[43].

Our team’s methods for conducting online focus
groups with young adult smokers have been described
in detail previously [40]. A focus group guide was devel-
oped with 43 open-ended questions about tobacco and
alcohol use, tobacco and alcohol co-use, social media use,
and intervention preferences based on our previous work
with young adults who use substances [44]. Young adults
ages 18 to 25 who had smoked > 100 cigarettes in their
lifetime, currently smoked on 4 or more days of the week
on average, and reported at least HED episode in the past
month (4+ drinks for women; 5+ drinks for men) were
recruited online via Facebook. Based on prior work [44],
we aimed to sample 20-30 participants in at least two
focus groups. We conducted three groups in total with 5
to 11 participants per group. Eligibility and consent were
assessed online and those eligible were sent a survey elec-
tronically that assessed: (1) Sociodemographics: age, eth-
nicity, individual household income, years of education,
and employment status; (2) Smoking behavior: average
number of cigarettes smoked per day, average number
of days smoking per week, nicotine dependence with
the Fagerstrom Test of Cigarette Dependence (FTCD)
[45], age of initiation of smoking, presence of at least one
purposeful quit attempt of 24 h or more in the past year,
and readiness to quit smoking assessing motivation and
importance to quit on a scale of 1-10; [46] (3) Drinking
behavior: age of initiation of drinking, average number
of drinks consumed per drinking day, past-month HED
frequency, the Alcohol Use Disorders Identification Test-
Consumption (AUDIT-C) [47] and readiness to change
alcohol use assessing motivation and importance to quit
on a scale of 1-10.

Survey completers were invited to join one of three
private Facebook groups. The first post in the group
introduced the moderators and asked participants to
say hello. Subsequent posts reminded participants of the
study purpose and instructions for responding to ques-
tion posts. These three 90-min focus groups were moder-
ated by the PI (first author) and study coordinator (third
author), with the study coordinator posting content from
the focus group guide and the PI asking follow-up ques-
tions and encouraging elaboration on responses. Several
minutes elapsed between posting each new question so
as not to overwhelm participants and to allow time for
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them to respond. Participants were instructed to answer
all questions at their own pace and also were invited to
comment on the answers of other users if desired. After
completion of the groups, all data were extracted from
Facebook and the groups were closed. Participants were
sent a $20 Amazon gift card for their participation. Two
research staff members independently developed a list
of codes using a directed content analysis approach, in
which major themes on any topic were identified from
the interviews and grouped into concepts. A final ver-
sion of the coding guide was developed after data were
compared, any discrepancies were resolved between the
two coders (in consultation with the principal investiga-
tor if needed). Researchers also examined themes sepa-
rately for women and men, noted very few differences in
the most frequent terms used, and opted to pool codes
for overall data interpretation.

This process was facilitated by using Dedoose [48], a
cross-platform web application for analyzing qualita-
tive and mixed methods data. Themes were displayed
using word clouds; examination of specific quotes illus-
trated themes and were used to inform intervention
development.

Theoretical models and intervention design

The overall design of the intervention was based on our
group’s TSP Facebook smoking cessation intervention
[37-39], which has three main features: (1) assignment
of participants to secret (i.e. entirely private and not vis-
ible to non-members) Facebook behavior change groups
tailored to their readiness to quit smoking (Ready in
the next 30 days or Not Ready in the next 30 days), (2)
delivery of Facebook posts each day for 90 days, and (3)
weekly “The Dr. Is In” live group sessions with a PhD level
counselor. During these sessions the counselor provided
limited content for discussion and participants could ask
questions and receive support using Facebook comment-
ing features based on Motivational Interviewing and cog-
nitive behavioral coping skills training.

For the current intervention content to be usability
tested, posts targeting tobacco cessation was based on
the U.S. Clinical Practice Guidelines for smoking ces-
sation [49] and the Transtheoretical Model (TTM) of
behavior change [46]. Additional posts targeting alcohol
were based on the National Institute on Alcohol Abuse
and Alcoholism (NIAAA) Rethinking Drinking web-
site and brochure [50] and the Guide to Alcohol Screen-
ing and Brief Intervention for Youth [51]. Alcohol posts
assessed drinking behavior, provided normative feed-
back, and utilized cognitive and behavioral strategies to
support reduction in heavy drinking. A third group of
posts addressed combined smoking and HED, including
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awareness of the prevalence and risks of co-use, identify-
ing triggers related to co-use, and suggesting that partici-
pants attempt strategies to reduce drinking and cut down
on or quit smoking simultaneously.

Usability testing

Usability testing in the form of user-feedback and evalua-
tion of key indicators of engagement and outcomes (e.g.,
smoking and drinking) is imperative to ensure that an
intervention achieves “specified goals with effectiveness,
efficiency, and satisfaction in a specified context of use”
[52] Usability testing has been described as an integral
part of the developmental process for many digital health
interventions [53-55].

Participants and procedures

Participants were recruited through a Facebook adver-
tisement campaign from 04/03/2017 to 04/10/2017 that
targeted young adults in the United States. Participants
eligible for the usability study were aged 18 to 25, smoked
>100 cigarettes in their lifetime and currently smoked
>4 days/week, engaged in at least one HED episode in
the past month, and used Facebook >3 days/week. In a
similar process as that used for the focus groups, partici-
pant eligibility determination and informed consent were
completed online, including questions designed to assess
understanding of study risks. Those eligible were sent a
baseline assessment with the same sociodemographic,
smoking, and alcohol use measures as those used in the
focus group survey. Stage of change for quitting smoking
was recoded from the question about readiness to quit
smoking in the next 30 days into readiness to quit within
the next 6 months or sooner (Ready/Not Ready).

Upon completing the baseline assessment, all partici-
pants were invited to one of two “secret” (entirely pri-
vate) Facebook groups based on their readiness to quit
smoking (Ready/Not Ready). Three posts to each group
were made daily for a period of 30 days. Participants were
asked to respond to the questions asked in the post (e.g.,
“What are some of your favorite personal qualities? How
does smoking fit (or not fit) with that image of you?”),
and were also asked to give open-ended feedback about
the design/content of the post (see Fig. 2 for a sample).
Two researchers moderated the groups. The modera-
tors replied to the comments, answered any questions
participants had, and encouraged participants to elabo-
rate on specific feedback. All participants were sent a
follow-up survey that included a usability questionnaire
[37] along with the same questions asked in the baseline
assessment. All data were extracted from Facebook and
the two secret groups were closed. The comments were
tallied and all participants who commented on at least
two thirds of posts were sent a $20 gift card. Participants
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were also sent $20 for each survey assessment, for a total
possible compensation for study participation of $60.

Data extraction/analyses

Posts were divided into quartiles based on the week of
the month they were presented to participants and the
total number of comments was tallied and z-transformed
within the context of its quartile. This transformation
was applied to account for a general reduction in com-
menting over time, as observed in the feasibility trial for
the Tobacco Status Project [56]. A data extraction guide
was developed by two independent coders in consulta-
tion with the principal investigator in a manner similar to
that used in the focus groups. A single study staff mem-
ber then used the extraction guide to code each post and
all comments on the following criteria: (1) The number
of content-relevant responses (i.e., number of comments
responding directly to a question asked in the posts); (2)
Number of negative comments (i.e., the number of com-
ments related to design or content that were judged to
be negative); (3) User suggestions for post revision (any
user-suggested revisions to design and/or content); and
(4) A number flagging a post for revision based on the
coders judgement (a post was flagged 0=no change,
1=change, 2=delete). All posts that were flagged for
change or deletion with negative feedback were reviewed
by the team for modification.

Additional analyses then examined the number of
posts that were flagged for change/deletion and the level
of engagement (comment volume) in the Ready and Not
Ready groups. Within each group, the number of posts
flagged for change/deletion and the level of engagement
were examined by substance type targeted by the post
(alcohol, tobacco, or both) using Chi square and ANOVA
tests. Finally, usability and satisfaction ratings of the
intervention were evaluated by tallying the proportion of
users answering “agree” or “disagree” to each item on the
usability measure.

Results

Focus groups

A total of 25 individuals (age M=20.4, SD=1.9; 12%
Female; 72% non-Hispanic White) participated in the
three online focus groups (Table 1). Responses to open-
ended questions from focus group participants fell into
four broad categories: contexts of smoking and drink-
ing; changing smoking and HED; joining a Facebook
quit group; and suggestions for a Facebook quit group.
Figure la represents the most common themes coded
pertaining to substance use patterns; Fig. 1b represents
the frequency of themes pertaining to social media use
in general by young adults and use of social media to
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Table 1 Demographic characteristics of participants in the STAND focus groups and usability testing
Focus groups (N =25) Usability testing (N=29)
N or Mean % or SD N or Mean % or SD
Age (M, SD) 204 19 20.8 2.0
Current gender identity
Male 21 84% 24 83%
Female 3 12% 3 10%
Other 1 4% 2 7%
Race/ethnicity (N, %)

Non-Hispanic White 18 72% 21 72%
Hispanic/Latino 2 8% 3 10%
Asian 1 4% 1 3%

Black 0 0% 3 10%

American Indian/Alaskan Native 1 4% 0 0%

Other 3 12% 1 3%
Household income (N, %)

$20,000 or less 6 24% 5 17%

$20,001-60,000 8 32% 11 38%

$60,001-100,000 2 8% 8 28%

Above $100,000 10 36% 5 17%
Years of education (M, SD) 133 13 12.8 2.7
Currently enrolled in school (N, %)

Full-time school 7 28% M 38%

Part-time school 3 12% 0 0%
Employment status (N, %)

Employed full time (>20 h/wk) 4 16% 14 48%

Unemployed (looking for work) 13 52% 5 17%

quit tobacco or change alcohol use (Additional file 1:
Table S1).

Contexts of combined smoking and drinking

Drinking and smoking was reported most commonly in
social contexts including with friends and at parties. One
participant considered the influence of others: “Nothing
like a nice drunk cig. About half the times I drink, I also
end up smoking a few cigarettes. This only happens when I
am with other people.” [Focus Group (FG)-3, M19 (male
age 19)]. This person also recalled his first smoking expe-
rience: “...I was at a frat party with some new friends, and
one of them offered me a cigarette. We were drunk, I gave
it a try. It made me cough a ton but it made my body feel
good and I was relaxed” [Focus Group (FG)-3, M19 (male
age 19)].

Changing smoking and HED

While participants shared examples of trying to quit
smoking, attempts were generally short and relapse
often occurred in a drinking situation. For example: “I've
quit’ a few times. Basically, it'’s just me not smoking for a

month or whatever but after whatever amount of time I'll
end up back smoking at parties or whatever [57]” [Focus
Group (FG)-3, M19 (male age 19)]. No participants had
ever tried using an online group to quit. Participants
were more receptive to quitting smoking than changing
any aspect of their drinking (e.g., reducing the amount
they drink overall, refraining from HED), and preferred
an intervention targeting one substance over a combined
intervention as demonstrated by this participant’s decla-
ration: “I don’t plan on changing my drinking habits until
the end of college. At that point, I will drink however much
my job allows me to” [Focus Group (FG)-3, M20 (male
age 20)].

Joining a Facebook behavior change group

Participants had mixed reactions to joining a group on
Facebook targeting smoking and/or drinking. Their main
concerns were related to hesitation about sharing chal-
lenges with others, as mentioned by this participant: “Not
everyone wants to share their struggles and stuff’ [Focus
Group (FG)-2, M22 (male age 22)] Another concern
was perceiving low likelihood of success, such as a par-
ticipant who revealed: “I'll be happy to give my opinion,
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but at the end of the day, 1 know it won’t change me!  or unconcerned about Facebook privacy policies, there
[Focus Group (FG)-2, M23 (male age 23)]. An additional were some concerns about sharing information about
concern related to sharing information online. While substance use, such as this participant who explained:
most participants reported that they were unaware of  “..I generally try to keep incriminating things away from
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the internet. I don’t see FB as a private space whatsoever”
[Focus Group (FG)-3, M19 (male age 19)].

Suggestions for Facebook posts and behavior change groups
There were many suggestions as to what would be appeal-
ing in an intervention. Receiving one social media post
daily that would address smoking and drinking separately
in different posts was considered ideal. One participant
reasoned: “[I'd like to see posts] daily, to keep myself on
track; but not more than 1-2 times/day, as to not over-
load the user” [Focus Group (FG)-1, M20 (male age 20)].
Another participant explained: “...Yea, there’s a corre-
lation between smoking and drinking, but I don’t know
much about the causal relationship. I would prefer to tar-
get each problem separately” [Focus Group (FG)-1, F24
(female age 24)]. Most participants were inclined toward
seeing pictures and videos in posts, stating “videos and
pictures would probably be more convincing than words”
[Focus Group (FG)-3, M19 (male age 19)]. Almost all par-
ticipants were interested in live sessions with a counselor
and suggested availability of once a week for 20-30 min.
One participant stated: “..this would be the most helpful
aspect of having a FB group. A Q&A is a good way to deal
with the situation in an interactive way...” [Focus Group
(FG)-3, M19 (male age 19)].

STAND intervention

Based on the emerging themes from the focus groups
and our theoretical framework, the STAND intervention
was developed. The intervention included 90 posts each
for Ready and Not Ready groups. Posts included content
that targeted tobacco only (55% of Ready posts; 31% of
Not Ready posts); alcohol only (24% of Ready posts; 45%
of Not Ready posts); and both substances (20% of Ready
posts; 24% of Not Ready posts). Tobacco-only con-
tent was more common in the Ready groups given the
preparation stage of group members for changing their
tobacco use and to tie into active behavior change strat-
egies. Alcohol-only content was more common in the
Not Ready groups and targeted at resolving ambivalence
and enhancing motivation to change both alcohol and
tobacco behaviors given our focus group findings that
most participants were not ready to change their alcohol
behavior.

The TSP intervention was already tailored to readi-
ness to quit smoking, though this content was some-
times modified to have more updated images or fonts.
Messages for Ready posts focused on developing a plan
for quitting and preventing relapse, while messages for
Not Ready posts focused more on assessing and enhanc-
ing motivation for quitting. Based on the results of focus
groups showing few participants were ready to change
multiple substances at the same time, and most desired
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to see content separately for alcohol and tobacco, alcohol
content was centered on motivational interviewing prin-
ciples. For example, alcohol content highlighted poten-
tial health- and social relationship-related harms from
drinking as well as potential benefits of cutting back (e.g.,
“Have you ever gotten into a physical or verbal alterca-
tion while drinking that could have been avoided? How
might you have handled it differently?’, “What would be
the best thing that could happen if you drank less?”). In
contrast, participants generally indicated greater readi-
ness to reduce tobacco smoking and so while tobacco
content in Not Ready groups was also tied to motiva-
tional interviewing principles, tobacco content in Ready
groups was focused on helping participants identify and
implement specific strategies to help them stop smoking.

Images for posts came from stock photo websites and
were related to the content of the message in the post
(e.g., images of young people engaging in healthy active
behaviors) or contained popular internet content (e.g.,
cute or funny animals). Images of cigarettes and alcohol
were avoided when possible to try to avoiding triggering
participants to smoke or drink.

Despite the preponderance of men recruited for focus
groups, we aimed to develop post wording that was
equally appealing to the experiences of men and women,
and we observed no gender differences in reported
acceptability of the posts or revision suggestion patterns.
Previous technology-aided intervention research has
have found preferences that differ by gender [58] and our
work suggested that the intervention should be equally
appealing and relevant for both genders.

Usability testing

Initially, 66 people were eligible to participate in the usa-
bility testing and out of those 37 completed the baseline
survey. All 37 participants were invited to participate
in the usability groups. Finally, a total of 29 individuals
(Mean age=20.8, SD=2.0, 10% Female; Table 1) par-
ticipated in usability-testing (21 Not Ready to quit smok-
ing; 8 Ready to Quit smoking; Table 2). In the Not Ready
group, 38% (8 out of 21) commented on two thirds of
posts and 76% (16 out of 21) completed the follow-up
survey. In the Ready group, 63% (5 out of 8) commented
on two thirds of posts and 88% (7 out of 8) received pay-
ment for completing the follow-up survey.

Usability and satisfaction with the STAND intervention

Participants rated the extent to which study treat-
ment materials were engaging and useful (Fig. 3) and
made suggestions about how to clarify and adapt posts
(Fig. 2). Overall, the STAND intervention was rated by
91% (22/24) participants as easy to understand, by 83%
(20/24) as providing sound advice, by 87% (21/24) as
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Table 2 Smoking and drinking characteristics of participants in the STAND focus groups and usability testing
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Focus groups (N=25)

Usability testing (N=29)

N or Mean % or SD N or Mean % or SD
Smoking characteristics
Age of initiation (M, SD) 15.3 26 15.1 34
Daily smoker (N, %) 24 96% 20 69%
Number of smoking days per week (M, SD) 48 22 6.2 1.7
Number of cigarettes per smoking day (M, SD) 56 6.9 111 11.5
FTCD: smoke within first 30 min of waking (% yes) 6 24% 6 21%
Any past year quit attempt 19 76% 18 62%
Smoking stage of change (N, %)
Precontemplation 10 40% 10 34.5%
Contemplation 11 44% 11 37.9%
Preparation 4 16% 8 27.6%
Drinking characteristics
Age of initiation (M, SD) 144 28 15.1 24
AUDIT C: alcohol quantity (N, %)
lor2 10 40% 7 24.1%
3or4 6 24% 10 34.5%
50r6 4 16% 6 20.7%
70r9 3 12% 3 10.3%
10 or more 2 8% 3 10.3%
AUDIT C: alcohol frequency (N, %)
Never 0 0% 1 34%
Monthly or less 4 16% 1 3.4%
2-4 times a month 2 8% 2 6.9%
2-3 times a month 3 12% 5 17.2%
2-3 times a week 7 28% 10 34.5%
4 or more times a week 9 36% 10 34.5%
AUDIT C total score (M, SD) 10.2 29 10.1 23
Past month HED episodes (>4 for women, > 5 for men) alco- 8.8 6.1 10.1 77
holic drinks (M, SD)
Alcohol stage of change (N, %)
Precontemplation 13 52% 10 34.5%
Contemplation 3 12% 7 24.1%
Preparation 2 8% 2 6.9%
Action 3 12% 7 24.1%
Maintenance 4 16% 3 10.3%
Quit importance (M, SD) 38 27 57 3.0
Confidence to quit (M, SD) 74 27 6.2 32
Long term goals about alcohol use (N, %)
Abstain 0 0% 2 6.9%
Drink lightly and moderately 16 64% 21 724%
Thoughts about drinking less (N, %)
Never think of drinking less 11 44% 7 24.1%
Sometimes think of drinking less 8 32% 12 41.4%
Decided to drink less 1 4% 1 3.4%
Already trying to cut back 5 20% 9 31%

HED heavy episodic drinking, FTCD Fagerstrom test for cigarette dependence, AUDIT alcohol use disorders identification test
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Fig. 2 Sample of post feedback adaptation based on usability feedback
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Helped me be healthier

Used the information
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Easy to understand

Not Ready

I 100
95

I 100
50

I 100
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I 100
85

I 100
100

I 100
95

% Agree or Strongly Agree

Fig. 3 Intervention usability ratings by participant level of readiness

to quit

a program they would recommend to others, and 62%
rated the posts overall as helpful (15/24), with ratings
slightly higher among those ready to quit (Fig. 3). Addi-
tionally, 70% (17/24) reported that they clicked on the
informational links embedded in the posts. However, 54%
(94/180) of posts were flagged for some type of change.

Discussion

We found that social media (i.e., Facebook) was a use-
ful platform to conduct formative work needed to adapt
an evidence-based online tobacco cessation treatment
for young adults to address both tobacco use and HED.
Focus groups conducted with young adults who smoked
cigarettes and reported recent HED helped to inform
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strategies for addressing both tobacco use and HED in
the context of a single intervention. Although content
for targeting smoking (e.g., U.S. clinical practice guide-
lines [49], our own Facebook intervention work [37]) and
heavy drinking (e.g., NIAAA rethinking drinking project)
[50] among young adults was available, it was unclear
how best to address both substances in a social media
context.

While many specifics of the current intervention
remained the same (e.g., frequency of daily posting,
weekly sessions with a counselor), this formative work
supported the development of refined intervention con-
tent intended to be more engaging to this target popu-
lation. Focus groups indicated that young adults had
different thoughts about their use of the two substances
and varied in readiness to change. Focus groups were also
useful to determine who might be most easily recruited
for a tobacco and HED intervention on Facebook. A
key question was whether the content in our existing
tobacco intervention should be altered for an interven-
tion addressing both tobacco and HED. Given the focus
group recommendations to target each substance indi-
vidually and to keep post frequency to about one per day,
the findings suggested that more tobacco-related content
would not be needed and that additional alcohol-related
content should be targeted at enhancing motivation
rather than changing behavior. We used this information
to tailor “combined” posts by identifying how drinking
situations may be triggers to smoke, and by addressing
situations in which both substances are used socially,
such as bars or parties.

Satisfaction and usability testing of the developed inter-
vention through Facebook also provided valuable data to
inform further refinement. For example, given that “help-
ful” ratings were relatively low (62%) in comparison to
other ratings, posts were revised to increase the practi-
cality of content related to reducing drinking and smok-
ing. Additionally, low scoring posts were replaced and
images were updated to be more closely connected to the
prompt and to be more aesthetically pleasing.

Advantages of Facebook included its status as the
mostly widely used social media platform (and the
medium we planned to use for the final intervention
trial), thus supporting feasible evaluation in the context
of Facebook behavior change groups. Further, the format
of asking participants to respond to study posts and give
feedback on posts was well-received, and yielded findings
that were helpful in informing which changes should be
made before launching the trial.

Since there were no differences in feedback between
posts that addressed tobacco, alcohol, or both sub-
stances, we did not make major changes in the propor-
tion or strategy of combining information of posts.
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However, approximately half of posts were deemed in
need of revision by the team in response to participant
comments. We changed multiple aspects of the posts,
including everything from the font and image to the mes-
sage of individual posts based on specific feedback (i.e.,
comments on an individual post) and also incorporated
more general feedback on the intervention throughout
the usability-testing phase (Additional file 2: Figure S1).
Overall, focus groups and usability-testing were each
important and useful in the intervention development
process. Although focus groups indicated that some peo-
ple were hesitant to participate in an intervention com-
bining both smoking and HED, usability-testing showed
that combined posts were generally well-received by
users. Notably, the alcohol-related posts were moti-
vationally focused and did not request explicit action.
Further, findings on receptivity to the intervention dem-
onstrated an overall positive reaction to the content and
mode of delivery. The development of STAND was inno-
vative in both its efforts to address two high-risk behav-
iors (smoking and HED) and also its mode of delivery
(social media). During the intervention design phase,
there were questions about how best to incorporate alco-
hol content into the existing smoking cessation interven-
tion. Focus groups informed the best way to combine an
intervention for these two substances and deliver valu-
able content. The next phase of this work is an online
randomized controlled trial (in process) to determine the
efficacy of the STAND intervention compared to the TSP
intervention that addresses only tobacco [59].

Limitations

Sample sizes for the focus groups and usability-testing
sessions were fairly small. The low proportion of women
in focus groups may mean findings are not generalizable
to women who smoke cigarettes and have reported HED.
However, qualitative examination of responses by men
versus women revealed no differences in overall accept-
ability of the intervention or recommended revisions to
posts. Further, although there were few, if any concerns
about Facebook’s privacy policies, it is worth noting that
focus groups were conducted before privacy breaches
related to the Facebook-Cambridge Analytica data scan-
dal [60]. Incentivizing participants for engagement in
usability testing may limit implications about whether
participants are likely to engage in the full trial, but
nonetheless provided important information about the
relative appeal and usefulness of posts compared to one
another. Finally, while Facebook is the most widely used
social media platform [61], young adults are also heavy
users of other tools such as Snapchat and Instagram that
are worth exploring as tools for intervention delivery as
well.
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Conclusions

Social media has the potential to reach a wide audience
of people who may not be willing or able to participate
in existing interventions for health behavior change. Yet
few models exist to inform treatment development. Our
approach used the medium of Facebook for intervention
delivery in a multi-phased, mixed-methods approach
to data collection and analysis. The next phase of this
work will compare treatment outcomes of interventions
targeting tobacco alone (TSP) versus tobacco plus HED
(STAND) among young adults.

Additional file

Additional file 1: Table S1. Most common content codes from focus groups.

Additional file 2: Figure S1. Process for development of the Smoking
Tobacco and Drinking (STAND) Study Intervention.
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