Changing age patterns of cigarette and ENDS transitions in the PATH study:
a multistate transition model analysis of adults and youth through 2017 (Waves 1-4) vs after 2017 (Waves 4-5)

TCORS 2.0 | Center for the Andrew F. Brouwer!, Jiyhoun Jeon!, Evelyn Jimenez-Mendoza', Stephanie R Land?, Ritesh Mistry3, David T. Levy?, Rafael Meza'

Uniﬁersiw oli Assessment of Tobacco
Michigan & .
A Regulations

University [CASTO R]

Introduction

* Sales of ENDS, particularly JUUL,
rose substantially in late 2017
and 2018.

* Did transitions between cigarette,
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*  Were adult and youth transitions
affected differently?

Data

PATH Study

* Nationally representative longitudinal study of tobacco use 2013-2019
* Compare Wave 1 Cohort in Waves 1-4 to Wave 4 Cohort in Waves 4-5
* Through 2017: 24,306 adults (Waves 1-4) and 12,168 youth (Waves 2-4)
o After 2017: 23, 709 adults (Waves 4-5) and 12,217 youth (Waves 4-5)

State definitions and transitions

Tobacco use states were defined from:

* Established use criteria for cigarettes (100+
cigarettes in lifetimes) and ENDS (ever fairly
regularly used) and

* Current past-30-day use of cigarettes and ENDS

Never use
Non-current
use

ENDS use
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Methods

Transition probabilities

Multistate Markov Transition Model Framework Adults Waves 1-4 Adults Waves 4-5
Markov transition models are continuous time stochastic processes models. FrOm TO
. . Model: we estimate 1 2 3 4 5 1 2 3 4 5
Reality: people transition Data: we observe state the state ) ] |
bet tat ; H | - T ow quickly people .
Tobacco use states etween states at any time people are in at specitic times transition in general 1. Never user Tl 20 11 03 0.1 Sl 06 03 02 00
1-wave
Non-current use O < ) 2. Non-current user kXl 51 0.8 0.2 XY 24 08 04 cameaive
probability (%)
_ Cigarette wse | —o : 3. Cigarette useronly g3 ELFN 11 43 3.7 I 10
75
® 4. ENDS user only >0
Visit 1 Visit2 Visit3 Visit4  Visit 1 Visit2 Visit 3 Visit 4 ' S - e 83 25
0
5. Dual user 44 449 96 410 1.8 255 8.8
Results
T Youth Waves 2-4 Youth Waves 4-5
ot .. .t O
Adult transitions Transition rates Youth transitions From 1 2 3 4 5 1 2 3 4 5
Never to cigarette —— + Never to cigarette I }
woveromos] N— . 1. Never user Jg} 0.7 06 14 0.2 W4 08 02 26 0.2
Non-current to cigarette - + ¢ Non-current to cigarette - — lJ:nviY;clve
Non-current to ENDS _H_ Non-current to ENDS _|_|_ 2. Non_current user 637 142 188 34 66 366 36 tranSItlon
Cigarette to non—current - + 1 Cigarette to non—-current - — proplaobahty (%)
Cigarette to dual - + + Cigarette to dual - i I 3. ClgaFEtte user 208 [sfs 4.2 135 12.9 99 28.2 I 75
ENDS to non-current - -+ + ENDS to non-current - -+ —+
20
ENDS to dual{  Waves -+ - ENDS to dual{  Waves ——— 4. ENDS user only 405 83 424 838 20.8 3.0 . 5.7
_ | Waves 1to 4 _ | Waves 2 to 4 25
Dual to cigarette - | Waves4to5 + 4 Dual to cigarette - | Waves4to5 —_—t 0
Dualto ENDSH — Dualto ENDSH | i 5. Dual user 9.2 38.0 5.8 [47.1 7.1 29.7 19.0 441
1/1000 1/100 110 1' 1/1000 1/100 1110 i
Hazard rate (log—scale) Hazard rate (log—scale)
Age-speciﬂc transition rates  Continuous age effects estimated with splines
» Data points are estimates for narrow age groups
Never to cigarette Non-current to cigarette Cigarette to non-current ENDS to non-current Dual to cigarette
0.05- 0.51 1.00- 2.0
% 0.04- — Waves 1-4 ;4. — Waves 1-4 I RE — Waves 1-4 " — Waves 1-4 " — Waves 1-4
- — Waves 4-5 ® — Waves 4-5 ® — Waves 4-5 w® 0.757 — Waves 4-5 w® 1.97 — Waves 4-5
E 0.03- c 0.3 c c c
= . S = 041 2 0.50 =1.0 ' / .
5 0.02- 202 z E 2 e ee
m L L N L | | . a o
= 0.011 = 0.1 =02 =0.25 =05
0.001¥ > | | 0.0{° = | | 0.0{° o | T 0.001° o | | : 0.0{ = o | |
20 40 60 20 40 60 20 40 60 20 40 60 20 40 60
Age Age Age Age Age
Never to ENDS Non-current to ENDS Cigarette to dual ENDS to dual Dual to ENDS
0.05- 37 1.001 1.001
v 004 — Waves 1-4 O — Waves 1-4 O — Waves 1-4 06 — Waves 1-4 O — Waves 1-4
® — Waves 4-5 ® 5. — Waves 4-5 w©0.757 — Waves 4-5 ® — Waves 4-5 w©0.757 — Waves 4-5
c 0.03- c c c c
2 2 2 0.50 S04 2 0.50
c 0.02 C . c c c
® ® ® M A~ ©
= 0.01 = = 0.25- = 0.2 = 0.25-
0.00- | , , 0{¢ " , R — 0.00{°s | | 0.0{+" " , o eess 0.00{ so=e | K
20 40 60 20 40 60 20 40 60 20 40 60 20 40 60
Age Age Age Age Age

Key Findings
* Adult dual users have become less likely to return to sole cigarette use but not more likely to discontinue cigarettes altogether.
* Youth of all categories have become more likely to become ENDS only users.
* Most transitions are age-dependent, with many highest among youth.
* Estimated smoking initiation in older ages likely driven by transition from self-reported experimental (<100 lifetime cigarettes) to established use



