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The Tobacco
Problem

Cigarette smoking remains

the leading cause of
preventable death in the U.S.

13.7% of U.S. adults are current
smokers

4.6% of high school students
reported smoking in the past 30
days

Annual Deaths from Smoking, United States

Stroke 15,300 (3%)
Other Cancers 36,000 (7%)

Lung Cancer 4

Other Diagnoses

y More Than
137,989 31,681 (7%)

(29%) &Y' 480,000
’?' US Deaths
Every Year

Are From
Cigarette Smoking

Chronic
Obstructive
Pulmonary

Disease
100,600 (21%)

Heart Disease
158,750 (33%)

Note: Average annual number of deaths for adults aged 35 or older, 2005-2009.
Source: 2014 Surgeon General’s Report, Table 12.4, page 660.
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Most smokers
want to quit.

More than half of smokers report
having made a quit attempt in the
past year.

55.1% 57.5%

ADULT SMOKERS YOUTH SMOKERS



Effect of Smoking
Cessation on
Survival to 80 Years
of Age, According
to Age at the Time
of Quitting

Jha, P., et al. (2013). 21st-century hazards of smoking and
benefits of cessation in the United States. New England
Journal of Medicine, 368(4), 341-350.
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Smoking Cessation Treatment:
Current Best Practices

Individual, group, and Nicotine replacement
telephone counseling therapy
 Practical counseling Oral medications
(problem solving/skills - Bupropion
training) - Varenicline

« Social support
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Barriers to Treatment

MOST QUIT ATTEMPTS ARE UNAIDED AND UNSUCCESSFUL.

@ Lack of Time

Cost

&

Transportation
iIssues

Doubts about
effectiveness



The Potential of Smartphones

100%

80% —

60%

40%

20%

0%

81% of all U.S. adults
own smartphones

Smartphone ownership is high even among low SES individuals.

SR 21% of 62% of smartphone owners have
Americans say used their phone in the last year
they tushe smart to look up information about a
watcnes or L
Wl fitness trackers. nealth condition.

Pew Research Center



Mobile phone-based

smoking cessation
support

é

quit smoking

4.0+ %

4.5+ % Premium

Pivot Journey: Quit Smoking & Stop Vap...
Ad - Carrot Inc. + Health & Fitness
Save Money by Quitting

43 % [¥ 5K+

QuitSure - Quit Smoking Smartly. No Cra...
Ad * QuitSure + Health & Fitness
By smokers, for smokers

4.6% [ 10K+

Quit Tracker: Stop Smoking
despDev + Health & Fitness
47% [H 1M+

Smoke Free: Quit Smoking Now and Sto...
David Crane PhD + Health & Fitness
4.7% [ 1M+

QuitNow! Quit smoking
Fewlaps *+ Medical
4.6% [ 1M+

Stop Smoking - EasyQuit free
Mario Herzberg (Hanna) + Health & Fitness
48% [4 1M+

Flamy - quit smoking & become a non-s...
Offlinefirst « Health & Fitness
4.8% (¥ 500K+




Text Messaging Interventions

o000 ATET LTE 4:16 PM 7300 eeee0 ATET LTE 11:50 AM 1.0

ree I X I < Messages 478-48 Details £ Messages 478-48 Details
Toxt Messago @
Today 4.13 PM

&smokef

Yo !
Y b (1/2) SmokefreeTXT: Dont let a
7 - & Welcome to SmokefreeTXT! craving stop you in your tracks.
Congrats on your decision to Run, walk, or do jumping jacks!

~ quit smoking. To opt out at any Getting blood pumping will
., time, text STOP to IQUIT make the urge to smoke pass
- (47848). StdMsgRatesApply more quickly.
: =
- And get more support whenever

v

you need it by texting these
keywords at any time: CRAVE,
MOOD, and SLIP. Try it now!

SmokefreeTXT: Feeling cranky
is normal, & some days will be
hard. You got this! We know you
got lots going on but take a
time out & blow off tension w/o
Cigs.

SmokefreeTXT: So you slipped.
That doesnt mean you failed.
Take this as an opportunity to
learn how to avoid lighting up
next time. You will be happy you
did.
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Stay strong with these |
are here to help you b
cravings and stay s

Using stop smoking aids

Things to distract you

Time of day triggers

Rewards to keep you

Relaxation techniques

People Power

Smoking

WELCOME TO SMOKEFREE

Research has shown that i you're
pe for 28 days you're 5 times
ety to quit for good, Start your

structured 28 day programme today

Continue

09 NHS Smokefree
Public Health England

Cessation Apps

AeamB 3PN T 49%H 2:01PM

Quit Guide Al

1 DAY SMOKEFREE

| WAS

Smokefree I Slipped.
TODAY!

S (X

MY REASON FOR QUITTING

Hold down here to edit your reason for
quitting

Quitism
Don't get too hungry, angry, lonely, or tired. Any one of these
things can tip you over the edge when a craving or trigger

comes up. Stop and think how you need to take care of
yourself.

Track My Manage My
Craving Mood

LEARN TO QUIT

QuitGuide
National Cancer
Institute



\What can we learn
about smoking from
smartphones?




Ecological Momentary
Assesment (EMA)

TRADITIONAL SURVEY

Methods USiﬂg repeated ‘In the last 30 days, were you

around any other smokers?"

collection of real-time data

on subjects’ behavior and
experience In their
natural environments

EMA

'Right now, are you around any
other smokers?"
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Why use EMA?

Retrospective recall is
subject to serious bias.

ldeal for dynamic behaviors

and experiences.




EMA Sampling | have an urge to smoke.

M et h O d S (O Strongly Disagree

Neutral

Agree

Disagree
Time-Based

Daily diary
Random intervals

Strongly Agree

Event-Based

User-Initiated
Sensor-triggered

13
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Momentary Antecedents of
Smoking Behavior

Urge to smoke
Stress
Alcohol use

Cigarette availability

Proximity to others smoking
Proximity to tobacco retail outlets
Low motivation to quit




Relapse Prevention Model

Effective Decreased
. Increased .
coping probability of
response relapse

self-efficacy

High-risk
Situation

Decreased Abstinence

violation
Ineffecti self-efficacy
neffective N Initial use of effect Increased

coping » + probability of
substance
response Positive Perceived relapse

outcome
i effects of
expectancies
substance

(Marlatt & Gordon, 1985)



Just-in-Time Adaptive Interventions
(JITAI)

e Attempts to provide the right type of
TaIlOI‘ed SuppOrt support, at the right time, while eliminating
delivered in the support provision that is interruptive or

otherwise not beneficial

moments when it is
most heeded

Uses dynamic information to modify type,
amount, and timing of support
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Smart-T: Adjunctive Smartphone
Based Smoking Cessation Treatment
Pl: Michael Businelle, Ph.D.

L. Counselor

L. Staff

/ Urge . Participants (N=59) from a safety-net hospital

4 About o Sip smoking cessation program

& Already Shipped . '

« Completed EMAs 5 times a day for 3 consecutive
weeks (1 week pre-quit, 2 weeks post-quit)

« Used EMA responses to assess current risk of
smoking lapse and automatically push tailored
messages




Types of Messages
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Participant
completes EMA

Not interested
In quitting

Low risk of
lapse

High risk of
lapse

Urge

Cigarette
Availability

Low
motivation

/Don 't let negative emotions\
keep you from a healthier
lifel When you feel stressed
or angry, distract yourself,
go for a walk, get out of the
situation for a few minutes,

\try deep breathing exercisey

</




Do tailored messages reduce

smoking lapse triggers?

Contents lists available at ScienceDirect

Addictive Behaviors

journal homepage: www . elsevier.com/locate/addictbah

An ecological momentary intervention for smoking cessation: The
associations of just-in-time, tailored messages with lapse risk factors

Emily T. Hébert", Elise M. Stevens”’, Summer G. Frank”, Darla E. Kendzor™", David W. Wetter",
Michael J. Zvolensky®, Julia D. Buckner®, Michael S. Businelle™”

* Oklahoma Tobacco Rescarch Center, Stephenson Cancer Center, University of Oklahoma Health Sciences Center, Oklahoma City, OK, United States
" Department of Famdy and Preventive Medicine, University of Oklohoma Health Sciences Center, Oklahoma City, OK, United Stotes

© The University of Mouston, College of Liberal Arts and Social Sciences, Department of Psychology, Houston, TX, Unired States

9 Department of Population Health Sciences and the Huntsman Cancer Institute, University of Uteh, Salr Lake City, UT, United States

¥ Department of Psychology, Lowdsiana State University, Baton Rouge, LA, United States

Messages tailored to
the situation were more
effective In reducing
lapse triggers than non-
tallored messages.



Smart-T2

Pl: Michael Businelle, Ph.D.  Nicotine Replacement Therapy

@ Ceges ORNOFT.uE439PM Py
= Quit Guide [
51 DAYS SMOKEFREE Usual Care 27, 1200 PM e s 2500
| WAS Call Counselor Q, | | call Staff (9N

Smokefree I Slipped.

= 0 » Smoking cessation
counseling

Record an Urge

MY REASON FOR QUITTING About to Slip

Hold down here to edit your reason for
uittin, .
quitting Already Slipped

N N

Quitism

Order Nicotine Patches or Gum

QuitGuide >mart-12

Mnase My  Real-time, tailored
: On-Demand MESSageES .
LEARN TO QUIT . JOurnal entries TIpS « Gum reminders 19 ) ?@

. Record triggers - Order NRT a0 o

» Connect to helpline

20



JOURNAL OF MEDICAL INTERNET RESEARCH Hebert et al

Original Paper

A Mobile Just-in-Time Adaptive Intervention for Smoking
Cessation: Pilot Randomized Controlled Trial

Emily T Hébert', DrPH: Chaelin K Ra', PhD; Adam C Alexander', PhD; Angela Helt', MA; Rachel Moisiuc', BS;
Darla E Kendzor', PhD: Damon ] vidrine:, DrPH; Rachel K Funk—Lawlerj, PhD: Michael S Businelle', PhD
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c Y
g
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O 0

My treatment knows how Do you find the
to help me to quit smartphone application to

21 smoking. be annoying?

Both app-based interventions (Smart-T2
and QuitGuide) performed at least as well
as traditional, in-person counseling in
terms of;

* response rates

* loss to follow-up

 participant perceptions of the

treatment
« engagement



Engagement with On-Demand Quit Tips

Pre-Quit Post-Quit

o
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11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
Day of Study




Smoking Cessation Outcomes

/-Day Point Prevalence Abstinence

35%

30%

25%

20%

15%

10%

5%

0%
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4-Weeks Post-Quit

12-Weeks Post-Quit

B Smart-T2
= QuitGuide
m Usual Care

Smartphone-based
smoking cessation
treatments may be
capable of providing
similar outcomes to
traditional, in-person
counseling.



\What we've learned...

EMA is a useful tool to collect
ecologically valid data about smoking
behavior and experiences in real time.

Just-in-time adaptive interventions may be a

promising strategy for health behavior change.
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EMA can be burdensome and
disruptive.

Decision rules for delivering
JITAI are typically static and
based on group-level trends.



Future Directions
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Kt

EMA can be burdensome and
disruptive.

-

Use passively collected data.



Passive Detection of Smoking and Smoking

Antecedents

Android

A Alcohol (WrisTAS), Temp.,
GSR, Accelerometer

Chestband sensors: ECG, Respiration, GSR,
Ambient & Skin Temp. , Accelerometer

Ertin, E. et al. (2011). AutoSense: unobtrusively wearable sensor
suite for inferring the onset, causality, and consequences of stress
in the field. In Proceedings of the 9th ACM Conference on

Embedded Networked Sensor Systems (pp. 274-287). ly"} b
Imtiaz, M. H., Ramos-Garcia, R. I., Wattal, S., Tiffany, S., &

Sazonov, E. (2019). Wearable sensors for monitoring of

Cigarette smoking in free-living: A systematic review. Sensors,
28 19(21), 4678.




Decision rules for delivering
JITAI are typically static and

based on group-level trends.
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Why is that a problem?
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The Time-Varying Relations Between Risk
Factors and Smoking Before and After a Quit
Attempt
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Smoking lapse is dynamic.

Figure 1a: Intercept Figure 1b: Contingency Management Figure 1c: Urge to Smoke
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Decision rules for delivering
JITAI are typically static and

based on group-level trends.
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Use different analytic methods
such as machine learning.



Machine Learning

A mean

happiness
2295

Can quickly handle massive
amounts of data

Yes

Hours A mean
since last urge
cigarette >4 23.5

Yes

No Is exploratory

Yes
No

Cigarette
availability
>3

Urge to
smoke >2.5

Motivation

to quit <1.5

Can adapt to new data

v

| Weight = 0.192 I
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Personalized Interventions for Smoking

Cessation

3 days, 6 hours, 45 minutes
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Questions?

Emily Hébert, DrPH
Assistant Professor, Health Promotion and Behavioral

Sciences

UTHealth School of Public Health in Austin
emily.t.hebert@uth.tmc.edu




