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| NTRODUCTI| ON

Raf ael Me z a , PhD, University of Michigan
David L&egrgPhdwn University

Principal | nvestigators, Center for the
We are delighted to present these procee
719, 2021. Our theme for thigs iSwy nTpoobsaicucno ws
Science: Where are we and wharye vs had wlad

brought together many of the key researc
rich and productive series of presentatdi

T Center for t he Assessment of Toba-cco

based anidnfeoxrpnreerdd model i ng of the behavi
tobacco regul ations. Funded through the
2.p0r ogr am,i nshtiist umuilanal Center includes e
science and modeling from the Universit

University, the University of Cahefotraia
aims of this Symposium were to:

T 1ldentify knowledge gaps in tobacco reg
simulation (computational) modeling of

T ldentify the wutiliintgy coof mpauntda tc hoanlall e nngoedse
dynamic tobacco | andscape within the cu

T Propose a plan to fil!]l knowl edge gaps
tobacco regul atory scisinmwel ateiscera rmdd 4 lhia

lts program featured keynotes from | eadi
and FDA Center for Tobacco Products Dir

P a gre



Simul ation Modeling in Tobacco Regul atory Science:

academic experts, gover nmenredeardehrer,s ,c C
panel discussions with key figures in th
More 1 mportantly, this was an interactiyv
five group breakout sessions devoted to
oft he Symposi um. The results of these br ¢
with participants, are captured in these
for future work i n modeling and tobacco
Il n thispamalelmemcgiyer@g@r, this virtual Sympo

of stakehol ders to discuss new ways for
science to help endlahedsdeat heaod Hobeaa
Symmponsiwas a tremendous exchange of i1 deas
we are privileged to share with you in t

Further i nfhoirsmaSyinopnonsa buonult ntg pr esenter

I n
| i ve preseabatiabhgfiopbi héetadbrs. umich. edu

Support for this center i s provided by g
Heal t h, Nati onaFo&€adanaed Dnsgi Admieniasdr at
Per NIH policy, outcomes related to the
(CAsToR) must include an ackKhowkeldgeeameho

I nformation about citing the center gran
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Keynote: The Role of Simulation Mod
Yesterday, Today and Tomorrow

Kenneth E. Warner, PhD, University of Michigan.

Abstract

Simul ation model i ngn iinmptoorbtaacncto rcool net rionl ap
forecasting smoking prevalence and heal'
I nterventions, examiningpenifotcenchgdr f ate
"what 1 f" analryastiesgiods ,i ndred vieddn toinf ysitng
establishing priorities.

Future priorities include modeling of is
policymaking bodies, developing standard
tobacco aooheob abeat modeling, as well

cosftfectiveness of modeling and explorin

Introduction

My hopethis ipsy etsenitraftdrom ot her resear cmhgamnsd albow t
their knowledge and their researchinimert miondg a@amdh g
tobacco regul dobirgevgewlitabtaatrey,. sci ence wi || be best
research combfi neloeyr st hawo d el demndg sr esear chers who bri
e researchebaas.well as skil!/l

h

o, why hmaddl iofgZal | ,i tsteaet owes i waurst aths weeddr ess que s
nNterest aAddympertbhend.t ool mdt var i abmglsex | ot s
hem, amrdarmslol yon.t havhrye ano?déesl stmegce at e we can't addr
ffectively BRvwiddweattrimo deltiemrge.st.edFom deudaugreet,o uwaci ot
ears twhdt nd @aoaitng to happen ten yea®Bsod woam tmo w
be abl e to npearkde tphratj'esxctwlhoants model i ng all ows wus to

According to Epastneoihepp@@e@e®B8)y we psej:ecus uaalfluyt uane
model that is o0in our headsmteindl uacmpeicstferdy asa
consequences or reflfTherehehepsasohacpubab datao[t ]t
model s; it 0s xwhetelWetéht e x p ywe dun dheordsetl asn d pprteicoinsse | y
are beiamwhmatdehappechangbehhwsandies urmpstuildrss ,are rep
data driven.

Simul ation modeling in public heFadrt he xiasmpnloew, uwseeddv
of model i ng | @O aatnedd vtaoccec@ vattii g ,t lpe | i kely cour se
control measures ar eMolriek egleyn etroa | a cyh, i envoed ed vienrg tiismeb.
nati onal pl an to addressafpdndemii anld sec tii 0 uss edd stem s

evolution of ¢ hrsarcihloc easki nsop, & soetule e vidsprnaockits wWigi dc an b e
used t o -eafsfseecstsi weorseéess of alternative appsoaches t

P a dglel



Simul ation Modeling in Tobacco Regul atory Science:
Modeling in tobacco control

What can modeling contri bhkedree sprecidomaldfy ttloe tambhea

1 Forecasting smoking prevalence and health outco

T Estimating cttheff dthnuree viemga ons (such as policies
campaigns, and cessation initiatives) on smokin

T Ildentifying the potenti al i mportance of wuninten

T Assessing the past trajectory of smoking and he
imoamdopted interventions had been adopted

T Ildentifying research gaps and establishing prio

One el esmeadi olf i sebhdaanmdeg Smoking Pr eve@Arxtti conf a2n0d 9T
requihreesUS Food and FIDjAuog epwpati pu bt r at,h ewal é{ahh ss tt ahnedya
have tapepal ati on ,dhemdw hf iianipcacdfs r efal athwhcaltheci en
FDA daent,hagppr ovadpmr oval of drugdivideabtpatdibedt.

efficacy. Assessing popul,atdamd fhreaan klhy ,i si tmusc hp rnolr
i mporTtharmst means that simulation modeling is going
and novel tobacco products going forward.

There are two principasedaimgtoroadeysrcengfactoen d enlo digya et s
anidndi vi dhuaad maldaegl esn t

Aggregate or cdmmarkt mamtnali tmaede lde s ¢c o nhbe onfjo shto noobgvei
bei ngothe number of smokers inhethe mB8dpbpuhatvieont
@ggrepwarpbifti esseuvebtas the number of smokers) and
such as smoking initiation, cessation or death ra

For example, we may dividegtehme eoy gmariokk s magp plr aetviad n
initiation afnodrh e se ppitscdibfd ffgntoens t hose of ndEhéheyhen
vary owBarnt twimé.i n eagath afgit\hemsaeplgirmdunphsenr ¢ i tmfee ah e d g
as i f theyOnaer evairdieanttiiocnalo.n,sybBéeemgdyaegamkleasmanadtddr isz ¢
by gerreactompobeki hgaanfdeadlhaokhmsef fects.

Agemased tmoadcekl si ndi vi dtu awisteha gtihtehiermentht ehaough soci
structur e hasagehntebee asxtonrpaomteddrigiednthiesansaerlev eisndi vi dual
have unique traits that BaAyeséaogb)] agendehy omsghodoadeco
smokinghesat agentiesfcolidoolmeghavi or of the agents as
ot her and t hFeoerx amp ¥ e sorocke mtg. young per saqe i mmek arc,l
tihsnt eracti onpwobhbi htt-gmselkian ¢ eihred inwindual wi | | i ni

Chooshagacafertirsd igersoup ® ned vuideiEveil du adlespends on t he
model .el ef smade interested i n tdoteamldndierct modbdl snemd \h
di stinguinsdaemdnatiii@an r at e s( nbeyn tthyeple naorli odcojng alr et med e |

interested i n memeyhwodams mpikmmlgy pese seates of initi
t s@& wtoy poetsi g a rOat thteers .exampl es of characteristics inc
among | ower socioeconomic status smokers, or the

P a dgle2



There are mandelss mosh @d i ©maecsceoa rddehrdarsalt rCAsToR at
of Miahdg&eorget pwmotal sewei empl oy include David
Me ndWazr ner UM model, and the CISNET modeRAlofsed by
t hesesaagdenthlaypeamfdor malll yad mi

How models for tobacco control are used
Now, |l et ds | ook i n more detaill at the areas we ha

Forecasting smoking prevdlhersce <anudseh ehamlistt ht lmaugaticccoome
frequently under a variety of different circumst a

One i mportant appForcaex ompl st @ @Deeypeasd e siemht g bBufrmanrd
Srviceshei sHewd ) bgflofte d hlee nexlt| teamegygeaocfs pwmbl i c heas
modeling been used as it relateshtotshtheséeéygadler
2010 goals hadMeedepzprodu®Wadeamon s 2M0&t0xldstmadgayypr ev al
goal swmply wudiatwauhdbhave required changes in the
rate that basically were not conceivabl e.

Anot her appe®ddh ptr@ v atl ceonkc ea gwealnyd dii If if dedDeenttednyg an d
hico | | epaugbul ei ss h e(dL eav yp2a@deysakki.ng what it woultd etsa@&k g otad
three ybdyr Q0@8tdeé e stshwtosul sdayhave required aggressiyv
achieve nt a0tl 3goalndi i tSiwdad ardty ,adhieesveednodel s ar e
needed to reach future goals, such as the Healthy
Thi scgwlad be udbc wiocauwMeald requirél eomebprent gone mat k & f

Estimating the futurha& ii mpeaaesiodoufe My emtviemmns omave b

using mul,tiimlcd udadel st he foll owing interventions:
T Taxation 1T Mandated cessation
T Smo-keee policies 1 Educational program
T Advertising bans T Mandated | ess hazar
T Warning | abels (inc § Combinati onsi rotferpwédr
1T Media campaigns T Possible future FDA
f Youth access-20aws ( banning menthol and
f Mandated cessation T In some cases, mult
A natur al n e x tse stsheep-edndosaitt i Wen ¢ ®s Sofmet heex aimptl eersv eorf t
i ncl uatkeasedhoeducati onal programs, teen smoking ce
smoki neg,r esemonkoer kKpl aces, and comparisons of smokin
the potential for contrd biutts omealiinz & thii an atre ad gtr e.a

I dentifying uninthe mdeesd rsiicdde veef fpeodtisci es and regul
unantici patAd sudhl, edifmwrltasti ons of the effects of
basedamat er val ues f or whoetnh etrhpea tienatdegntidactdmpaantdt s p e r
f or mal guantitative analysis of the net benefits

For example, research indicatesethgadrempesi ng as 8
increased rates off Fyoedmaani g20dbitWePaidhd&alkmerergeaéar ctk

P a gle3



Simul ation Modeling in Tobacco Regul atory Science:

finding tchiagtarteatxtiensgy, eper haps to try to di(s@afufrearge
et al9)l,n 2b0olt hweasas estihmatee mMmmgwmtmbhappen via mode

For anothermregraamglngg nicotine reduction regulati ol

consequences, we have |littl e emmimeiteall niealeutkentclee a
holds for the direct desired effects. How much wo
existing adult smoker sHoawm dnuocvhe rwowh adt ipte rrieaddu coef ytoi
Modetangstill help here, but wi lQnerxeagnupilree ocfr etahtiisv
anal yAp elrdgty 2a01)8¢ al uati ng nicotine reductilom aloll i c
cases,bemodwi |l | neexei ds ttion gu seev ildoegnicce,, and per haps de:

Assessing the past traject.®iynudfats mok mogledmndghe &l
mechani sm for estimating what would have happened
Wer efer to such anat yéeb@asbclhwhaeirdmacdaml be a ve
dealing with this kind of fundamental wuncertainty

Thinsoti st o say the simul ati:an wwinl It . a IBwapyudt r gagmesstyidoyr
per speélcalipiierg e xteompldee,nt i fy which uncertainties ar
in which you camelvaVvVeatomfgi d?wbmatceeffects would hay

The othert &n fnalctodalcoaddr esses the question of wha
been adopted eBhds erfwhaiaan yiste swaasr.e | mmensely wusef
about public health that | ikely could not exist i

Counterfactsamé arampbes:

As an exreomellea ngf t he absgegnded¢toda ldn@dn@diielf vegt doawi i
earlier work by Cl&NEdJomes ke ad hsad rec es mofk isauldl s et goubeanct
t ohe USuSg®©emer al ' s rEBégy rco ntohl atd®ebdb200m 21,9684 mi | | i on
deat hs would have occurred had ,demopasnghbpé@DCor ahnhk
tobacco control as one of the ten most i mportant

As dwampl es of analysis of earladedheeshseecwvant eohac
guestion of what would have happened i f menthol ¢
beginni nfheinrd@@8@®@mat ed t lbereen wourled 1MWavie mi | | i on f €
1980 and 2018f,evgparree maT & r@e &mloiki ng

Anotelkearmpl e is @tstaldyf a®gdl) ¢ hy aC€leSyNaH Tu@awoednaln yt ¢ mo k
deaswbul d have Viedelmp calviociydeldi mi ti ng nicotine conten
sustaddi ogeggiionnnibnd 9i5n 1 ®%8ad t hat occurred, the aut|
to 21 million s mokidn g aastet rbiebBuott aabvloef ddeetiaetshes swouudli e s
FDA regul atory decision making regarding ment hol

l denti fying research gaApbk aehdtbBetabbkssbfngi pul at i
previouslyndaand yhelep etaosc cihdeggaps and establish pri ol

Sensitivity analysis Mangfsemubanati mpertaguiteol hetk
which there are, noatsitadd t ahweadlwlwddituheesse i nst ances
practice is to use a value that seems reasonabl e

Paded



analysis in which multiple model on@ehdteeeami hbet he
i lmpct of that variable's unQ@fetreamitniter e nwitlhle bsd umor
var i.hlalte requires multiple sensitivity analyses.

A sensitivity analysis wtidfl whioadhi cer eolniea loif a lj lwer icm
for furthesoméwdgxsesad ainty about the , wdbraiuskel e'ag ytit
the number does not change tthtad @& sse mwthiedlh efri ndieng |
makes aveettomositbiuti on tlon tthrei headde wd d dden @tu b e

resources in trying to specifp theemataseoeft ahet y
mat,vaerryi ng the number ddesgcbangded ebowgwennheat f
more research on what we have now identified to ©b

Uncertainties characterize t heamteharl o uvphr Istdecghhursitsg Laes
sensitivity analysisec¢ ddoesrea iluwy ctehret aainnatliyetsi cnael e dp rnoa
regul atory process either.

Simulation modeling for tobacco regulatory science: going forward
I 61 | Icdicokgei dfyybmeapf osoirmutliaetsi on model ing as we movVv

I n teubmseotf heatt are going to be a | ot of @ aDAes o
and other pol. i dOyntelaésfe ginbeorbthhesn ndaganet ¢ ebakobhad w
i mpostadi es on Ltehwayt eal radady2011)and emama wWielnldelze ¢
Anot hieao tiisn edtrheedsuec tsitloundo keesr dfait f(t eeregts a3 sand r ecen
i ncl uAdpee Itbheef @ Od®B) alan &0 2d41) st udi esAlnseont TOEORS eaoj
focuses specifically on nicotine reduction.

There are other regul atsi a mgd etrlreatt sFFdrA atheghgfl vet,aurrisn ar
of combuspeddtuomhda ccana kweo uil ndimoarliea p li ® an Od rhter | dexa snuimn c |
yi eflarari ous ,caare golg@tinison odo rmbdwstogds Phne dMiwantaser o

subject that | ends itsglf very nicely to simulat:.i
WhetthidteDA cshooper mit mar potbihiwvdar t oubeal t awennadiervgeg p
simulation models used in providing effitdtbeae pooH6t
we |l | as flhreorne oatsheeerasl.s @ | ey amts utt ¢ it ghieeD: /o ¢fyo rmadkea mp | e,

effects of heavy taxation of ecoombbwstteod Upert sd U st | na

pl ace where simulation doul ¢poptnhEeDiAGd ababhiomgpomnt & ot
(Chal oupka. et al ., 2015)

Now, |l et ds twr meo hrhchsseedmeBir@enussi on about devel or
practice for modeling, parti awsl awrelly fasr pmShdaltidmhe -

we have standards fsa thmeste alals emmdseluatpit,@@shtsive s am
woudel able to compa%e them more directly

At he other extreme of methods | gAUMsmMmodeasl thg@rfeoml
regul at oAliascbeane@sed ,i nanCdO Vsl dOmesieedye dweh aroany | ed i n
eval uaothiancgc o r e g.ul Aant wtrhye rs cii sesnues idn s cnucsdseeldi rega rtla epr
effectivenetshi anmdyslesan i emp ppouytedi teqesenpolipwgntecal
addition tiongwlat smavekdll anyway.

P a dgleb



Simul ation Modeling in Tobacco Regul atory Science:

H nadHoul de swea bblei shi ng standards for educating oth
I  hoapte sthihpsosi um mmaoy ell ead rreerearchers to coll abor a
modelaigrmg ,pelmasaminn si huauroexperience

I'n closiquetfhrdodeBu BgSeamer al ' s re(pWSDHHS,om ®V4)4 t hat
fieldnwdlhle: nce[xIlt] pha®emoodeltso bvaiclclo bceo nat rkoelys ttwmol f o
address groups with high rates of predval ence and
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Questions and answers

Q: You mentioneddeveloping a reference model or reference modeling paramstr usein
computational modeling around tobacco regulatory policieBo any such modellike reference
parameters exist in other fiels? And if so, is there interest in developing one for our fiéld

AWe tend to use National Heal th I nterview Survey
smoking prevalence. We know that smokjog paewvahal
survey to another. So that's an example of where
it'"s not clear which is inherently the best one.
be a litndienditocdheatt leverybody on board and say t

Here is a really good example: smoking initiation
Mendez and-214 yeart e di1& moki ng preowl eprcdefane as,
of other people define it in very dif-layensewaygt,
cigarettes. With the use of surveys, there are al
initi attbdnnkSot would be difficult to do that, bt

Al so, some of the standards that you mightd want t
you may want to have processes.r dorsetxaumpl ey ddaen
effectiveness analysis to describe how you shoul d
selected. So I think you want to think about both

Q: The real risk to population health appears to be those who are smoking today and are

age 35 and older. So how might these dynamics be modeled, since our current regulatory
approach seems to be overweighted toward protecting youth today, and not really focused as
much on the adult smoker?

The model that David Mendez and | use specificall
result of smoking, and it's got them by age, by s
Ralistically, &fi ngo at senanyow'era¢ hsotunltod you get
those numbers and you addglimolkemsu@arevemubtiieme, toumrn
deagt whodwmg current smokers are 1wyetarsubject to a r

One of the things we have ni@athdddnédeiln evier mosde Imond
it's probably somet hing@i swedbs flmandiadu saeh gweb'er & hd onukn tnig
death that oacousr ent t eehagtehaey 4s0a nyee aarss tfhreo ny enaorw
dyi ng Sthoodudyd. t hey be valued equally? The concept
year of | ife today should be eaFrsedrwmmreowighly t

F om an @goinmtmi cfd efiienw,t e oyd ishowdwmdt i ng to take acc
ti wywet few of wus do that in our models, in part si
t he concepetd oyfe aordsi socfo u nitfneo slto sno.doe | Bsh eaar pean st saakgnenngp f
acchoynti denti fying how-yfear si ftoo tohe mauwdtuure dleadg thsl)i
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Keyn® tma:l Ma d eolni Ragw miftd r mbo rtkk @4%s Cent er
for Tobacco Product s

Mi t ch Zilrleeat,orJ,D FDA Center for Tobacco Product s

Abstract
This keynote presentation provides an oV
(FDA) 6s role in thectegutagebtoheof wt obhaca

comput ati orhals meedkal iepngtl ednydebcapdfcaod uct , s taanmd e
howmput ati omraln rodoallsienigopr m pr emar ket and

Background

To protect the emdblhiiccradfdtaudeatf oira wl®&o MAgreg @ £tamass s
the Tobacco whoincthr oble chacmte | aw on JuneFR2AR3Js 2PdB]. il
reduce the harm from all regul atuelda,ttidghaicd o gp rt dicku c
number of peopl e who ,stearutr ags inmgg moa kea gee® pd reo d wce tss
aneéducing the adverse health impact for those whe

When FDA began regduat s ngnta¢hdeédblaccohpman consun
public health in 2009, t hee guwleantcey twaes nga nawnftaecdt urhie
di stribution of <ci gygmoetwtne s ,andit paracktetbepakskemds co, r a
products meeting the statutory defOmiAugounstof8 ,t 02b0a
final rul e went into effect that o0deemso6 al l pr od
including mgamponemhuts eoexcl uding accessories), to b
i ncluding:

ENDSci(gear €titgags s, e vape pens, etc.)

Al l cigars

Pipe tobacco

Nicotine gel s

Waterpipe (hookah)

Di ssohoabbéseady under the FDAO®s authority
Future tobacco product s

=2 =4 =4 =4 4 4 4

The BDAaupopubl i c hfead tthhhe sagsapirdabdadcctos ,cannot be r ec
traditional osafe ard se fpfudd titacksehietad it tho bl eachedfafredc t s
user s -andr nonf t amhak saws pa otd urdfselbat i bpal th i mpact

The Tobacco Control Act amended the Foogdrennbarrukget a
review of new oande chnoo dpim fabi dgmecrt kse 8 k s,u ravliea nfgo dwaicteh p

st andedgtdisng and r epoamadrntgi mdg afnghaerdmfenlt sand pot ent
adverse eveaw wapbpihbhpeaemeli si ng anidompsTdhmrectei erf froe s
entirely fundpdi dhueaghfieeadubtswgwd oanp pnha rckaetti osnhsar e
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Simul ation Modeling in Tobacco Regul atory Science:
How the FDA is using its regulatory authority

As part of i1its role in reguhdersganudmd eoospprraaicd t
product changes topphrbtecmodubl edi mphiktbhedumedt b =g
ri sk withowaisdtami otr dmar keti ng and di slttr iab usda roeard kos
the harms of, tamdcre® ipmobwdstcty compl i ance with FDA
inspections,. and enforcement

The FDA al so takes an deudcuactaet itohnea Ip urbolliec, adheosuitty nrelds
seeksemwte pouth initiation and encourage cessation
behavi oandc&lpemgle t he science base for regulatory a«

Above all, dautehdmDiAt wstesi gyawen ¢ gwlhatcaagar ®f hleo ok ob ¢
in addition to cigarefFtgaraend sholwel assopeodiuetwsoc
for tobacco, including Notices of Proposed Rul ema
and stshueanice of final rul es.

Rule/Regulation Proposed Public Comments Considered Final Rule Issued

We publish a Notice of Researchers and the public After considering all

Proposed Rulemaking submit comments to the comments, we may issue a

(NPRM) in the Federal proposals within a 60-90-day final rule

Register that explains the review period

. L Final rule is published with
rule, relies on scientific

research, and may ask FDA is required to solicit, agency’s conclusions on
- ) review, and respond to all comments and thorough
specific questions . .
public comments before a explanation of reasons for
An Advance Notice of proposed regulation decisions
Proposed Rulemaking becomes final

(ANPRM) may be issued
prior to a NPRM

—

Figure 1. Summary of the FDAOs tobacco regul ati on

Popul ation health standards for FDA regulation of

The FD&C Act requires FDA to apply a popddaitdiocnn &
The standards that FDAO&s Center for Tobacco Produ
described bel ow:

Premar ket Tobacco Product Applications (PMTA)

FDA can authorize the marketingcof paodewtpap@lcte
if it is determined to be appApproperarnf etrhe hper ptr e
the public health shall be determined with respec
i udli ng users and nonusers of t I§gé)hteo biancccroe apsreodd uocrt |,
l i kel i hood that existing users ,ofantdhi§a)oc reraceuc
decreased |ikelihoedtohaccbhpsedwlcd sdowi hdbt saart

Modi fied Risk Tobacco Product (MRTP) Applications
To mar ket a producthewi FD&& Aetucedurirek EDAI mp te
modi fied risk tobaccoy pusadchy (ddRYmiefrasc aintti lliyis raeo
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and t he r irsekl aotfe dt odbi ascecaos e t pa nidilged rve fdiutalt ht eo bhaecaclot hu
popul ation as a whole, taking into accoecnmntrrleothyu
use tobacco product s

Tobacco Product Standards

FDA can issue product standardsf drort teo bmrcactoe gotrioaru
heal tTho tchee mHOEA consi der sci entli)He cr ib'ldEacd tontcl
popul ation as a whole, including users aph@ad)hrronuse
increased or decreased |ikelihood that exi s(t3)ng U
the increrasadedr!| idieel i hood that those who do not
product s

Soug c8ection0ywQ7a(ean)d)AAB)A) 4) of the FD&C Act

Examples of omputational modelingfor potential product standards

Deci si onc cab@utodtuebharegul ation often include the
product appeal, addipcodumpédsss boxtobagcoapdothet
di seaf€empushkti onal modeling can be a useful tool

i mpacts of new or modified risk tobac etoe rpmuondeuacst s
of tobacco product uBere momrditdhnege ea@mnampnloed adfi tlyo
inform regul ation:

Potential impact of a reduced nicotine policy

I n Mar achFeRA 18ssued an advance notiRreoddctprdtparscar
Nicotine Level of wWhernaugtthtelyp@sbd arcetctoansnent f or c o1
product standard to | ower nadedoitcitnievet ol eAvnerF DiAnmacl il gy
funded st uidny tphueb IMasrhcend 2018 i ssue of the New Engl
of potenti al i mpacts of (Adetbeggnetotl ne2Dé&8gl| se
versus reduced nicotine policy scenarios as shown

BASELINE
SCENARIO

POLICY
SCENARIO

Reduced nicotine
policy is
implemented

No reduced
nicotine policy is
implemented

Projected tobacco use and public health effects through year 2100
Figure s.enfb@dieolseduced nicotine policy study (Apel
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Simul ation Modeling in Tobacco Regul atory Science:

Awproducwamoeel|t o project i mpacts of the propose
mortality wWintodmenWdliStindgiaft hgit gawr enti tceod iamed Rl watr e
2consi spcomb wdsti bl e prcaddguaatesats(eisnhcdwnd iinng Fei gur e 3.

Births
Baseline Population Year 2
Age Age
Sex Sex
Product use status Product use status
Deaths ~ Net -
mlgratlon
\ A
\ ]
\l ....... - ]
\\ -.-«-L-.u ;”
“ s J /
Moo L e et 7
\‘ #
s‘_‘} / \ '.'_,’
hf(‘. _/ lllll e 7
\‘. [ — / —/.v|rlll.]l|0|l
e 5 swactiog
— RElapse
9 tobacco use combinations & 27 transitions
Figure 3. Model overview for reduced nicotine pol

To obtain inputs @ahbheuttft herkedheiieeocihikauatcmpa @anl iex)
elicthatmghustrial Ecowvidmets pf l ecgh¢(l Egperts in t
poli.cvu@éfu)scmdsked experts about theomntiaci pacéddi m
dgarette smavhisitcdi s ¢ @t ipomduct uddotuscowdr ed ghay ett
products ,n@tareae Vv er sdno lkamnitgiia tniian aafi omr oducts not ¢

Results of the mitpmtorémmbdely Showedi bh additi ona
smoking within just one year afteroimwiememmatld4sh

million years of | ife gained a0lmdnyg htbhbeuplé.r 8.e ngo mul
adult population would smoke cigarettes by 2100,
becoming r eguwlnadh eosymeker 81 00, more than 8 million

be av.oi ded
Modeltilndgi ess f or menthol cigarettes

The FDAOGOs recent decision to pursompat amenohal mod
play an i mportant role in characteri,andgasbespubct
potenti al public heal tOmei mpxaaamp i @efeo abfe Ir i@ | att lbd y t a c
ment hol icsi gaa rdeteutdeys db@MEhd ewisit cdinhtaé ment hol <cigaret
responsaiphplr e xfidcég t0DI0y s molait mg pr emaitiulrieo nd elaitfhes ,y e3ar

10mill i on new sanmbXkK8nr sadfdridam oln98 0 esulliesey 2OIhl@ pr e
showedverhaged&0 period, between 323,000deddu6d@aroOa
ment hol cigarette ban, al most -Aomeer itchainrsd. of whi ch

P a g2e2



Modeling the potential impact of a flavored cigar product standard

A2019 GRaosityr on eestt iama,t e2d0 1t9n)e popul at i omadtead it hi m gny
fl avor sus idatgeng &ri Sarci estet,ri butable mortality, and
| ocal and nationalTHhtilsdygore srteismatiecdd itomatpodriochiebsi.t i
result em ®BoOHt Hewper year due t o i ncarpeparsoexdi ntaitgealry
112,000 fewer <cigar s moeykeemisdsamong each cohort of

Computational modeling to inform premarket angostmarket review

The FDA commi ssioneldnat 20dtle refpoMdeEdif ciamme f hleOMB)t ane
Studies on Modi fi(ldOM, sX0 ITb)b,acicroc IPudidrnugta secti on
di scusses ttihempge lod mtyii &lhwsu of mo gir foidM@® T)Bis gikn d lowdiicrcg
sy nt haeignfzor mati on fr,oxmplieoogp mpl eal i stedaesi ons and s
i mpractical t xpsSitoogltrat mpf,o6 iasnalf pgghtcaonsd -t emmp ef f ect ¢
MRTP icntirodfitere were also words of caution for the
conducrepanti ngbaosfe dnoadneat! | yusdensea g ad eind@gft i mmdel s, and d
wi thnfteut ai nty

The FDA daoaf haguiadarryecea rtdd d pidingni t t endhr fkent @me post
revi ewirhaf t gtuhFeDW assueg,ge st ed tshhatl dapploive alet ¢ he f ol |
submit model i ng:

T Expl anations and justification of the technique
Assumptdi oms tihe®e devel opment of any models and pa
A listing of the parameters used in the analyse

Data used to derive parameters or estimates and
given parameter

T The r esulstcse noafr ivoasr,i-oiase! sciem@r wmrss t

= =4 =4

Model ers can inform topapl osgthiediud satti lbpant aenwda Ir leavti ee w
of proposed anddgnisih@mmens s I nwpwwblriegudlatckens . gov
Modeling requirements for |1 QOS postmarket review

On July 7, 2020, FDA aut horfirzoend Rhhiel ilpQOvo rSryosstbedm ta
mar ket ed with r e dihduetdhaerxipzoastuieogne oikenactlsusdfeor post mar Kk
and studies to odetermine the impact of the order
enable the [FDA] to review the accuracy of the de

Thpost mar ket surveillancdtamnddest odi goutdgquainde meut
with consumer under saarmputi aitgi amall ,pemicttdli @ogysasdude
serious and unex,peautwrcedsl hdmeeresoefemewt sesear ahb asmedo
asodnel i ng the ismpapbpat aMdealMRER | rt ehchiteQ @& Meenrt 9 nicd u
the foll owing:

T The model must incorporate dataa kaend siumrfveri rd tainacre
e.g. the percentage of current smokers who swit
percentage of former smokers who take up the us
adults who Iin@S.iate the use of 1Q
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http://www.regulations.gov/

Simul ation Modeling in Tobacco Regul atory Science:

T The model must i ncorporate tthea m ateaad tt hi reffd remd tsi
including effects relative to cigarette smoking
T Annual reporting must include a description of
decssr i ptions of all i nputs and how they were der.i

whet her the MRTPs continue to be appropriate to

Challenges and future directions

ltifdgidult to aaeuraltded yi mpacets soft hee new pmarduett o
set,tianngd nbertaisty about the risk -bBEram ppwdpmoadl
evi denacse welertas naty about t he irmpaectn dfmpd elmemited

|l mportant sources of wuncertaintmodaly, i h2) ugar aihdf
and (3) variability among ingdpAvbodaohks t o hbkeppagd
uncertaetnagspacéndy and document at, omparfi snmrdse o fin
across different wmodeti hgi agphowchesertainty in i

outputs

Ot hbal tengebved wintch ddoadelfiynghg rel evant i1inputs f
products and appropriately characteri zThFgDA he unc
decinsaikoionrng provides opportuniregaesdfag ,iprudll (pciorce ptat
submi ssion of new data or analyses for FDA consi d

I n cl| olsDMgr,egtuhleat es tobacco products using a popu

consideration of individual ri skisonand Qohnep uitnaptaicotn
can be a usefuggtubatoty mBonfooms by incorporating
project the potenti al i mpascetfsulo ff edaitfufreerse notf rmeogduel | a
produtttieguinclude the ability to model the wuptaea
di fferent regulatory options, and potential count
Edi t orMrs. nZeadeheriwst ane s semahatdi onbyo fFDA faordnada omo t
Agency position or policy.
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Questions and answers

Q: No country yet has ever gone through with a nicotine standardow does the FDA go about
updating its modeling or how do those who ae interested in influencing the FDAroceed
when real world evidence is produced after policies are put into pladkat may or may not
look the same as what was predicted from expert elicitatiohslow does expert elicitation need
to be held up against dier kinds of evidence?

AThat's a really important question. As rebyul at or
|l aw, but | would say there's a moral obligation a
from either what we projected or wheavta lwea teex pae cpoeld
based upon new i nf oatnast iWea,r gnosba r eawii bairsc e€.o nBhumer s
So anyone who has new information for us after a
reconsdd€ongress gave us Tt#huet hpoowezra tti oo nvsi.n hSdoh ewwe Ral
business of receiving new information.

The nicotine product standard remains something t

under consideration. But that doesn't mesamcoinhat mt
what we allrdée andiyc oktnionwe. pvregedvuecrt tsothagnod afrkdeabi hood t hat
sued i sahjgtdgepensi bility under the Administratiyv

whet herathieohi nhéat we took was or was not arbitra
the science.

Thtiteeskes me back to the beginning of my ansvwerd, wh
hel p us make t he adlmimiiedg rtaitatvehawe oradt fyeaet pgone
possibly can be, knowing the induswe ywitlhlats evee'trtee
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Compartment al Model s in Tobacco Con

DavMendezDe PdarDt ment of Health Management and Pol i
University of Michigan School of Public Health

Abstract

This presentation provides a basic overy
't reviews terminol ogys enoamdliensyy afonsaempg
model s, wit®igaemmled dleiftreormat ure of how t hese
tobacco control research.

Introduction

Thi s pr e sbernideéafd ¢ danis mesch -aactd edaebrosut comparst naeaksawnmad
aggregat,e bmreccdherlsse har most common type of rmceseal clwe

Foeexameltlé setaltssstumwe want to track the nurmVherl eoft hsms
popul ation i s ,aredyi rmdekitwirdbwaelne olusve mul tiple uniqu
gender , ,arndsloccaitoi eocno nwoemiacr es taantlenyd iimt dmreac ki maq dt lae ier
going to simply ccuramsdsmtf me t Hsomowees rcsaatvhesrimg ehroinmey e n e o
gr o,uppusthem i ntaomdbualaetks t he nwmmbeearc hofb uicrkakity i dawvsalssh o

. Never Smoker . Current Smoker O Former Smoker . Never Smoker . Current Smoker O Former Smoker
o * o ® o 4|l@e © 0o
® o ® ® 0o 00 ©
o o © .' o, © o000
o %o o ® ©® oo o0
®* o . o0 00
® o o
® 00 o0 00
Figure 1. Tracking individuals by smoking status.

Now, suppmeosvantthdto wfiusrtdifhmegruiesa mphem i nl72,h2%8n dage
ol der than 24, Wes aswhomwhy i ob Falg@trme@edskeagk tof t he
numbermdaofvi dsuad sk eatn t he
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Simul ation Modeling in Tobacco Regul atory Science:

. Never Smoker ' Current Smoker O Former Smoker . Never Smoker ' Current Smoker O Former Smoker
e ®*,°* ® o X X X0k
® [ ° ® o o0
o
® e L o0
e o & "0, 00 ® 90 ® 00
. o ©
o © ° 9] ©@ © 0 Q|
. Experimenters Initiators Established Patterns
° o ®
o ® oO
Age0to 17 Age 18-24 Age>24 Age0t017 Age 18-24 Age>=24
Figure 2. Tracking individuals by smoking status

Anidf we realize that we wanyt atdadiftu rotnhad rg ednidvei gder iteh
soci oeconoormiacd dsittaitounsabndgefegevecalpai a&t ¢hi stics can
behavior, the | mpaertt aorft bfuandetedars riadv etwhedoteniptrhies e al |

are important to answetrotdel wamesti on that we're t

So how do we track t hsee mmpebretrmeof?L @ ndlg eva ikiaarme we H
snaps heddmtmeff@ar ocre n swi sulmbtelr ® ome r,an dn ecwuerrr et o Mok er s

compart ment al morduelles tfoo Iplroend iac ts itmhpel ef ut ur e t hat h
Future = Present + Change

or

Smokers (t+1)= Smokers(t) + Change

We cnaorw t ake all the individuals in these compart
smokers, foanelxamplseho kwatgesi mifevati e mbampesdpameng

smoker s,antoensgs ectuirareandsthekéhs a%hashowrmoiant Wei qaurrd v
futlumet hiendasp wet,h tlhd ssmadkeerhsponew peesemrs, and
forward.

Figliar Ssample change at a point in time for a comp:
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These models areskooWwnmondelhtoeTlaée @quaentairteyc koifn gwhian
t ke buwuoclketwhat weandal It hteheé ratmm®inipiac @ ereine swewvd t o t
Thesecdholws def i nedFarn edx o dpelmge,Iniee mkEagcsb.as eamat r at e
mul tiplied by tdsecappso prastatoéni ang o khiptl hafthd\ee r

sno kséeri gur e 2 shows ourt, swiotchk folfowasnodxeprse saged iame cC
relapse, cessation and deat h.

o -
. e
R e ’ a\‘\o ¥ o @’6"
a o
Pseg < 0355 s

Figure 2. Stock and fl ow model of current smoker s

Let dek at omwewigldt Hemetteirgt iwhncahatwehs hk pf olvabi |l ity
cerparnbvdmefthat a nevemolpnodhkaemeéth s td ann ebe adi @ est
we want to create poliitciaes omhatatreedune tthih s case \
the parameter iwe ge@dasgat coludsra awarf loavee poopewvenonf
we hatviemar ypirrogpporti on, these arenwhgt ¢chemasalvierMar k
useful in representing the overall transition of

InN s omeh ccvaesweesr,have a more compw.exFavraye x amplled ,i nien tth
i ni tiati oenx prraetsaes e€da nacsb e onoaf @ asraenmiety enru ntbuerrr eonft
smokers

fSmokers(t)) = Ixogénatmnmadamgcatoa sdca utse se

This functionrebakmdithoir oexammbenemd mor &€ hsema kna rts
mornedi vi dual s 1 Imtaghteicroun ai gohelnoiche & stk & it  imét eeadlbla c k

| oopas showhni noaBeguiek®d8 this, the number of smok
compartment in the fiutneactel,y wihn cihnaiame ¢ talkye tphracweg W
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Simul ation Modeling in Tobacco Regul atory Science:

(i, Smokers(t))

Never
Smokers

Figure 3. A feedback | oop between current smoker s

Figure 4 iosf aan beaxsa nep frceodnepl a rtthnaetntk eeps trackamd i nd
smoki mghetanuti ati on and cessation rweebagaeespapl
deat lsby@qage n ensimo ksitmagg us ,weanadp ptihyent hedesame bpdope ey
So there are many examplaeppbitatmpabement al model

Initiation and S D 0 status
Cessation -

Rates are
affected by 2
Policies (St - “""'""""—] @
-
— > ae. ] A Corent P
I
! | A 1
G:D @f
|
ne { Jeath mates A e ek ‘

FigurcceomMparAmnmdel atracking inandisgdmalkisndystagteys gen

Examples fromthe literature
Her e arxammplnesewonmpar t mesnthad venobdeedn used in tobacco
T St at upsr ogjuepc tsiuvocnhs as Tam et al (-2a0R2O)Bst abudymmod

adults with major depression in the United St at

1T Estimation of spechi ay af s¢cady by Levy et al (201
ment honl shmmkiong prevaltéencbuamadl emdleiangps in the |
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T Feasibilitynnanaldysgs Mendez and Warner (2000)0s

Heal thy People 2010 goals for tobacco control w
T Whatf scecilamdiosg Warner and Mendez (2010)0dds mode
without i mprovements in initiation and cessatio
f Counterfactuabchnabyblebford et al ( 20ell3a)tbesd mo d e
mortality associated witpol mpihesmedd®é&di on of tob
1T Parameter, esti ¢ maas oBorracci and Mul assi (2015) &6

adol escence may predict smoking during adulthoo

T Multiprbggsesuamaas Levy et al (2021)06s recent s
vaping in the United States.

Concluding thoughts

Compartment al model s play an important role in to
' i mitati olne, amoeoytecfaurhp y represent the hetlenrogenel
addi ti ampnfoutthbegyr ecsreaand mmnconnections and interacti

As a rodasudletr,s mhoul d recogni ze fwltdars Hhaeteer onpemd iatnyt
abandoncionngp arhteraggmtr &lgadre appr oach -bhas & ch vimdddesblls , am ni

general, can and should be designedsto answer spe
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Tobacco Town: A Computational Mo d e |
Retail Tobacco Contr ol Pol i ci es

Douglas Luke, PhD, Center for Public Health in Sy

Abstract

This presentati ont lppexawai dherse taahi |0 vteorbvai cecwo o
policies andbaded umedolfs aigmnttobacco cont
Tobacco Towasednmadeht (ABM) wusedst édomode
tobacco retailers, with examples of the
purchasing tobacco in a sample metropol.

Introduction

This presentation will discuss the castbafserd ret ai
model ing and tobacco control science, and anhen co
agemased model used i n r e(tAadi vla npcoilnigc yS crieesnecaer cahn db yP r

Environmefnunydedan eNsCClar ch center at Washington Uni

The cl| pgoingefdowmrpproach to tobacco counppostmole bfase
policiescamplaimgns a Kong (2020) has suggested that
boostero6 and act as a fifth approach to tobacco c

promotion, age of sal e, aednvseurrtei.si ng and displ ay,
Why is this important? F;ifrogt extaonpd eco trhetra®i lagres 23
every McDonald's in the US. Second, tobacco produ
product in thet ovoadcdo iimdwRs0tlr8y, stpheent a mil |l i on do
mar keting and selling these products. Third, ther
example, you tend to findcowmmacicbi et aaheéramomgopp
so some studies and modeling approaches have | ook

approach.
What do we mean when we tal k abroeu te xraetipadgebsgc tod!ls a c c o

1 Tobacco retail |l icenses, to monitor retailers i
f License caps, to put an wupper I imit on how many
1T Retailer buffers, to prevent retailers from bei
1T Restrictiangaibabptotdyct such as menthol <cigarett
T Age | imits on purchase, such as Tobacco 21 poli
When you reduce the number of retailers in a comn
tobacco products. Costs odttaeinl drmnsriemsae ovchmemu ritihtey e
exposure to talderegddtseeady,pwrnadhase opportunities. T
retail tobacco policies are hypothesized to work
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Simul ation Modeling in Tobawec c;anRle gwhleateo rsyh oSud ide nnvee (g
Agent-based models

Agemased modelag e( ABMout ati onal slipmalpptrio@arcsh ttloatsttl
compl ex system. These compl ex syaftuenmnd i loave fi ndiev i
characteristics and their interabbsensnwethceaohs
agents that often turn out to be very critical

Agemased models emphasize heterogeneity, which op
hardaddt esfsoruesdaxggt i ng or compartmeint al n modweil sonmdg
are physical (such as where people Iive, go to sc
They are designed to moded0(meogestt hathaXkBMs , halnp
mechani smsi of, awlhiecila i n this case involves policy

Hammond (2015) descri belsaseide modmeplo nesnitrsg otf h ea na cargee
components as foll ows:

T Agefmtoperties

T AgeActti ons

T AgeRutl es

T T me

T Environment

I n this sysdmael vehe hgwetpr dpherti es. They can be
businesses, for example.-sDheoe®pdgemt g htt hevakel wes
work, or purchase tobakacwmb ¢@gamndauatttish.e yainfaa | wdoevan nrpp uhl eey
when they purchase tobacco products, they might p
live. All of this happens over ti meg, bwitthhin envir
I n pubh,i cabgeesnatldt mawbe bsorically been used predomine
di seases, which has been particularly important |
ot her areas, in particul arndi mpobe hcayv ircersaela rpcrhe v eAmtdi
areas of chronic disease, public health policy an

Tobacco Town: An agenbased model for tobacco simulation
Tobacco Town is an exampl aaloff oan pAIBOM itch ehte ail st hp grotl

Hi storically, there have been many types of studi
model s as virtual | aboratories to model a btasel in
happens to that virtual community.

One particularly useful benefit i s when you model
knowl edge about the epidemiology of smoking, we d
di dm'wt tkhre answer to a pretty simple question: ho:

cigarettes? This is something that canabme aoddbad ci
control efforts

Tobacco Town isat bBasibkbseonfdevdkebdpetd hovebasedr!| y
model as a policy | aboratory to study the potent:i
community partners throughout all spheosded dfo tbhei wu:
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policymakers in communities around the United St a
specific for a city |Iike Washington, D.C. or Prov

Tobacco Town focuses thethwoi ki nelsviofoementr oament Is
the built environmelnitmr evea iclaenr £.x afi qiter @ ol ,i cfi ers e x
community on ,abhewkEkf tTahbea ad hgehtt  eh.a n dh osw sd ew hoaft thhai psp e
the community passes a policy restricting the pra
those wanting to purchase tobacco product s.

Pre Policy Application Post

4480 Oaast 444
#* #* *
tddadd a44a 444
@““: :“.“ : + Require minimum distance b a & &
: ¢t @atsas @® between retailers #* & st aass x“

@
@
tatasll sgaasas 4480 saasah PR ...x
. .t

Place

*
® | . Cap total number of licenses S aas a8S . . as 4 ©
« Restrict sales to tobacco shops

»

r #*

teas © sansas Hae teae M oassee Maas

@® Tobacco Retailer @® Tobacco Retailer

Figure 1. | mpact of a policy restricting tobacco

Il n the consumer environment , such as what we sSsee
such as minimum price | aws orTakasdad chtadvwmsf corrmsb aan
under which we can model these and ot her i nter ven

The building blocks of Tobacco Town include a | ot
retailers and their |l ocattilmesactwal prulce gt hatdf oum
based on not just data, but broader sets of I|iter
theoofeexample, travel and purchasing thheorni ene ft h
take to purchase commodities | i ke cigarettes.

We al so use real maps of real cities. Il n particul
are not real people, but they | ook pjeopt el il keer eal
cities basedde noong rtahpehiirc scohcairoact eri stics, as shown
tobacco retailers are in those environments. This
wor k cay,ryand when they need to purchase cidgarett
typically a route that minimizes both time and pr
i nterventions adfdormoedxeavmptldert mh o tmip@arcs on retail er
individual agent routes in the model
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Simul ation Modeling i n Tobawec a nRle gwhleateo rsyh oSud ide nvee :g ¢

Race

Black + Low
* Non-Black *  Middle
* High

Figure-d2a2mogoaipwi ¢c characteristics of sample syntt

Findings from Tobacco Town modeling

So what are we | eaorwni ralggaesnetd t medel §@2babkbeof Trst thi
density reduction efforts, the effects are not |
we find that strong policies aatd anuy tiimpdievipodualci
going to be enough.

A particular strength of ABMscwd atchaor gesl i oy Peb ¢

work or may not work the same way i n Neiw iYeosr kwoQikt
di fferent ways, which means they have different p
are |l earning that retailer density and proximity
hi ghly r elaoattheedr .t oAsoinBen gédnxk @ meé Ko vax irset ai |l er densit
of communities, and then on the Y axis, we see an

8.0 Urban poor e

°e Urban rich o

s .: Suburban poor e

7.0 8 Suburban rich o

6.5 -

Overall travel plus purchase cost (S)

6.0
5.5
5.0
4.5 ~
I I I 1 I I I I I I I I I I I 1
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Retailers per square mile
Figure 3. Overall travel otirmd aaderpuremntsadiynd oa o st
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This f
me an
to s
not.i

i gure shows that we do not really see a | ar
that in high density urban envir oninoerndtesr y ou
e .anl n nfpaacctt, it may not be feasible to pass

e that they have to travel further or have t

s
e
c
I n this ficgouroerpsr ebené dheéf ersentankd ntdhse odfo tcso namuen irt
t
s
r

see hat retailer density starts out quite differ
kind of policies and start | ayering on tdengpiotlyc
and educe the disparities across community type.
We have also |l earned from our Tobacco Town model s
exampl e,s hFowgsu rae Pdoodveild efnocre ,whRehroed et hles Ifangduuuer entt he
retail ers, itshea creenttter| fergupcel i cy where retailers
kil ometers of each other. The next policy is a sc
kil ometers of a school

Baseline: Density: 9.7/mi? Retailer-2K: Density: 1.8/mi? School-2K:  Density: 2.0/mi?
y ! S y

g

North
Providence ,

North
Providence,, R

North
Providence S

<7 East Providence

¢

Avg Proximity: 0.16 mi Avg Proximity: 0.27 mi Avg Proximity: 0.45 mi

Avg Proximity = median distance from resident to nearest retailer
Fgur e 4. Il mpadett aofl eretvecbas!| rgtaxilmirty policies f

Compared with tmoseenfi0OfrguaregbebpbBhpeer poglarceemiec
about the same,l etrc grecadhbd wtawdeenyathaive very differe
pr ox, miibtplut a quafrotrke o0ét ai met epol ifcorhansgdchodmbspo
Morepvehebasxsddbodol icy clears out ghhertheawasc @ BShwam
really i mportant for policy makers.

Wef eel by haéeveaskiisodg thderl ys ngoméclhamakems can desi
best for their Waarhdwea llmaer owmorrukniing ewi.t h communi t
and are particularly excited about uspegi the Toba

communities. We have created a dashboaatde nnthiaal adfl
of these different sorts of retailer policies and
the greatest potenti al for disparities reduction.
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Simul ation Modeling in Tobawec c;anRle gwhleateo rsyh oSud ide nnvee (g
Conclusions

Some of the main early conolwns imomds |l fsr dm auwrt ewa rnkc |
T Policy mena@lhdmricegms are community specific

T Community engagement hasglehds e drdmebvdeel bolp nfeonrt aalnld
T Agemdsed omamded sveal underl ying anmecbhhnt gathseeur whf of

tailored design of policies
T Al so because of tahgeebhfdceus mMoleémesc ha ntcamg prreiogm s e
and fall-refatebdadtceparities

References

Commi ttee on AheBdAssesde sMondeenlts otfo I nf orm Tobacco Pr
Popul ation Health Mad | Rkl iR Hedll wr) RArAAsEQpksbsiE. n\gA t
Use ofBasgantModel s f o,r ITnosbtaictcuot eReogfuDKBetdiocni ne, Was h
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Kong AY, KiBgo®8Aing 20Rt®Or)dlobbaxcoi Ce®: recognizing t
environment in addressTaoabatoboRECwoibit iIed a@rml idn e pRirn
2020. doi :10. 1232000 9P2a2cocontr ol

Questions and answers

Q: What thingswould be able to rapidly and effectively without having to start from scratch,
go from amodel for Rhode Island to having model$or, say, for all potential collegs?

Al think there's a balance here. Somet mmastyoo bai
wi dely applicable. Other times you might build, f
I n Tobacco Town, we've tried to have a little bit
used abstrsactp aoorwnu rthbyanre, poor subur ban, rich subu
Using the basic framewor ksantdhoiutg hwa stnh' et kaebys ftohra tu s
moving to geophysical data, i.e. mapsaftorald eavl utsc
people in realistic places odantdhenves t ma@isst itAheadt tf loe

through ASPIi RE. we have good data on where the re
t hi algtshiotwgdhasy, we're able to |l ook at how Tobacco

Q: You refer to theoretically based kinds of assumptionslow do you model the sensitivity
around those model assumptionsand what elsecanyou say about those inputs?

Agemased models run the range of highly abstract
are good and bad Inmotdheel ss oocfi aela cshc ikeinncde.s, t her e hav
are pretty abstract than' tevaadlerataymda miatcH ditsaitt Wé
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i mportant to have these models be empirically bas
policies that will be i mplemented in real places.

Notice | di dm'rt psogpw |dad rimoantaisdimsakly cancer rates anyw
because Tobacco Town is -baeedabmadecdsdaton Aamds wer it
kind ofThiuesits oam.transportati omnrmobinefnarr nuser me wt
know how far people actually trawndal tthyapi' csalbley nf dr

get at .ar BoWwdme g RE ott haetr st hi s wi | | be added to
for example, we are doi,hegcrmawuclk mwer e omensihtaivei gy oa
particul ar piece of i nformation.
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Popul ation Modeling in Tobacco Regu
to the Popul ation as a Whol e

Est her Sd&Elemzanr, fBhD Tobacco Product s, Of fice of S (
U.S. Food and Drug Administration

Abstract

This presentation describes the use of a
tobacco reqgul atory issues, usi ng an exam
coll aboration with Saonrdinao d\ea tiinogn atlh elL a bnopre
products. or policies

Overview

Popul ation models have beenoumedeli nt hebpotentieghl
pol @& t he popul ation as a whol epr odoc cTitheeiyn@ries ald s
evaluate the potenti al popul ation health i mpact a
through Premarket Tobacco Product Appl i catt itome ( PN
FDA.

Becaurseecemdnfidnges in thhencodthbhdomnag odimekvedtpnodb@ieet s such
Ci garheetatteesd, t obacco QOWISodii¢tavosedanddbdbadplopudpadbdant s
model i ng fomrmteaowldaadtwseo buescen a dmatp tfeodr tdowaaltc/cpoouleyw P @ d L
wel Bwasching between products

Thi s presentaatmodre | winlgl adiipgendls3dA oss e€Ce nbye rCTHRr Toba
along with what Iwiemiatratil ems na mida miba@tultmodeli hogr po

Examples of modeling strategies used by CTP

Thzynami c Pop(@IPMts oas mMaddteildy nami ¢ popul ati on model
product initiatamd,duweaelsswsd on preddypcste use preval
tobac.coHairse are some examples of these model s:

T I'n 2015, in coll aboration with Sandia National
evaluate the pohealttil!|i poppautl aas ®oci ated with th.
or policies (Mugrin et al., 2015).

T I'n 2018, CTP used a DPM to quantify the potent.i
makes cigarettenimcoti maé!| pr addcctswveaendard)

T On March 16, 2018, FDA i ssued a(nF DeAd vtaznOcte® wmeolt d [ e:
0OTobacco Product Standard foro Nicotine Level of

Aaa brief summary of t he dhywea ntiacg hploipguH tadtsvoan g smiodimed L
described in Vugrin et. aOme rfEsOoldsu)c,t assc esnhaorw no ,i nw hiei
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Simul ation Modeling in Tobawec c;anRle gwhleateo rsyh oSud ide nnvee (g

one speci fi cdstuchha cgcaodaptdtoetshet model can mowssetfartem d
heveur mafior mmoker s) according tess$ araanieanptsieo,n apnrdo bia
The other speoducbdofsosreaeaxtavop| e, <ciogmbust eespPpandtuled
modedenari o we have 9ahobatarcprzuistel ced®atleast waoyont &8

we hZanmeanwiet ieamd ore that involveandi rembpget hee 9
staAeswith the ndealstc amnc ébrearuise,d tthoi £ssti mate produc
attributable to tobacco disre tflbhe mddceldiidd efrreaarhe wa ro

One-product scenario Two-product scenario
9 tobacco use status
CurrentfFormer and 27 transitions
1
Ne—uer}Farmer
Initiation Cessation

[ Never j——{Current " Former] s
Relapse /' \
\ Form:r{Nmr /

_’ Initiation
—p Cessation

Switching
_, Relapse

rrrrrrrrrr

Figur eprlod Ontep ramddu dctwoscenari os for FDA dynamic po|

Atach discrete time step 0to6, the model upamd es ¢
net migraatioan!|l ined in Figure 2.

ri(t+1) =2;(t) — 2t + 1) 2™t + 1) + bi(t + 1) + my(t + 1)

l

# individuals in

subpopulation
“I” at time “t” # individuals that leave

subpopulation “j”

between t and t+1 due

changes in tobacco

use, death or aging # individuals that join
subpopulation “” and
do not die between t

and t+1 # of births into Net international
subpopulation “/* migration into
between t and t+1 subpopulation “j”
between t and t+1
Figure 2. Updates to model at each time step.

The DBBed t ¢ hpmmpgbtetcgot hetisonl t ebaneaeoi ose, morbi di
Uni tSealt eExampl es of hypotthettriioddaulc t 9 coenn arfi asr niénkcelt wd
impl ementation ofuod cmoostw apeo|lprcoyducatnoost andar dpomeat &
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For a specified si mul sptrioodnu cpte rui soed,mp bvtiadaatbrnedndadeli t syi mu
attributabl,e dompethiwexcghta siese ne scenari o Vidres DP Ma
is a detdeminasdi bemause of this feature, the mod
for uncertainty, we used Monte.CaArbkommamyl afi onpt
to popul ate the model is described in Table 1.
Baseline scenario U.S. Population by sex and age U.S. Census: National Population
Projections
Births and net international migration U.S. Census National Population Estimates
U.S. mortality rates and relative risk (all-cause) by National Health Interview Survey — Linked
smoking status, sex and age groups Mortality Files (NHIS-LMF)
Tobacco-use status (never, current, dual, former) by sex, National Health Interview Survey (NHIS),
age groups and tobacco product use National Youth Tobacco Survey (NYTS),
PATH
Smoking transition behaviors by sex and age (initiation, Reconstructions of cohort smoking histories
cessation, relapse, switching) from NHIS data (CISNET estimates)
Hypothetical Regulatory-specific values to change transition behaviors. Regulatory-specific expert elicitation,
regulatory For example: tobacco research papers
scenario = % reduction in smoking initiation

* % increase in cessation
+ Changes in switching from one product to the other

Tabllenplut model parameters for the FDA DPM.
Out pdat a fromot heacmoyWedar fi nitmhde hs ish@ & &3teli,0a0m) cd erdie s d

U.S. population projections by sex, age, and to
Tobacco use prevalence (never, current, dwvual , f
Projected regular smokers dissuaded
Projecyteeadr 4d ideei ned

Proj ect eadt ttroibbauctcaob| e deat hs prevented

= =4 =4 =4 =4

Example: Modelng a potential nicotine product standard
The f olalnowixmgnpilse of how t hi s amogd evie nc @sair nifubl @actri no nr e

baseline and policy scenarios were as foll ows:

1T Baseli n€i gareantreéosmoki dgcWwonkdbaerdi nnereoent t
and ceaxsms@GItSINNENT projections.

T Policy Apce®mdaircito st andard is put in place in 2020

ot her combustible tobacco product s

We can t bhéeemsmadelpmevhjadhmoetadiittiyg si mul atRiesmnul ger i

this simulation are shown in Figure 3, showing th
smokers, more than 134 mil Inigont hyee alk.sS .o fp ol piufl ea tw oounl
million premature deaths from tobacco could be av
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Simul ation Modeling in Tobawec c;anRle gwhleateo rsyh oSud ide nnvee (g

Projected Regular Smokers Avoided Projected Life Years Gained

as a result of FDA's potential nicotine reduction policy
if implemented in 2020

as a result of FDA's potential nicotine reduction policy
if implemented in 2020

O
2040 2080 2040 am 080 o0 (e

& Median rumber of new smaers avosted w Medan numbar ol e years pained

By 2100, 33million people would avoid becoming By 2100, more than 134 million years of life gained
regular smokers among the U S_ population

Projected Tobacco Attributable Deaths Prevented

as a result of FDA's potential nicotine reduction policy
@ Million

if implemented in 2020

2028 2030 2000 2050 2060 Frpy ) 2080 2090 ale ]

= Median number of tobacco attributable deaths aveided

By 2100, more than & million premature deaths from tobacco could be avoided

Figure 3t.hbR&élssl tholrafai pot ent i al nicotine product
simulation period from 2015 through 2100.

Limitations of the dynamic population model

The dynamic population model does have someet elrismit
as well as its modeling framewor k.

Regarding i nguthomagrha mértee mo d e | can be used to run
race/ ethnicity) and for different tsplka@dcdocpmoduat
estimadtespossi bl e duapnoo tchhé alyaok e matlodprewmll e nsie
tobacco. product s

To datspecatiseel(abbdyrcmortality and mor @i dity dat
metimes it wouldedvel hel péluat ¢ldi lHpengs eamtnidfehca @dd osod ¢
rel at sctadend s i s dnuctltpoksobl dlavpar fwal esmopeeodolba sc o

Al soome sCdfpPorted analyses using theabD®Mt aessumat € n{
cessation, switching)Fiovadrl ytnhoad eslitnaugl nadt? iddme s\ppesrki o d
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deterministic model approach and doefTonatcouncbrpa
uncertaiQaryl,o Moinmwel ati ons were used

Challenges for population modeling

Mul ti ple challenges remain in the use of DPM, and
regulation. Two of tbesmauant ooesoasreesnpwih dpavga méee

1T Tobacco use prevalence ca,n NI B vyeaNiHbhSo md a b mp
andATaHh B USPfSor movelv.erH esti mates can be differen

(or othert@anadgpeuwunt pfacramet er uncertainty) i s ne
data sources .on model outcomes
T There is not enuopugdhatrmao rttoa leisttyi niaotlel oomor t al i ty r i s
tobacco products marketed in the U.S.

Futurenghlhasl surodaelinidn g gif t élee dne r k

T Ildeally, model outcomes (prevalence, morbidity
(such as confidence intervals, standard errors,
probabilistic models or Bayesian approaches, col

T Mi esriomul ati on -fased udo chegl lamg@gnhtcoul d be used to s
transitions under hypotheticabmulegtuil @an oaryalse®ina
modedsed assumptions and input data to model t h

T I't may be difficult to incorpor aittrm dwvai Imohlled . b iH
bi omarker datomn omoultdhlbde yusdldédsease ri sk aradlpysi s;
inform input model par ameters.
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Tobacco Use and Comorbid Ment al He a
A Modeli ng Challenge

Jami e Tam, MP H, PhD

Assi stassoProbDepartment of Health Policy and Mana
Abstract

As an exampl e ofelmontded i mgalttolb acdicopariti e
the devel opment and I mplementation of th
an aggregate model examining smokhegkdyh
chall enges that come with modeling tobac
condition,i sgumpdehgstdavuature, ilimmdgweasact.

Introduction
I n the tobacco cehatedi spatehi esbaceowi dely seen

howe an facilitate reductions to smokiDhgpamiohige$ ha
alkBei ng i ncotrpmacadaoe ds iimuTdaitd opmr enoaebetimdanitgemsoisaghhmo @ & | |
for a particularly important subset of the smokin

Ment al health conditions arAs 20flPr i ainr@ls Y Lena th m drs

adults live wi(tAhvBadA%% mehhaber| boed@md ot wli t hl mages
depresgi,omwh(i{ME 17 %1df expetrheagedab ment al heal t h
201Whil e specific serious ment al h,e as u cahsi czeonpdhi rt ei noi n
anfdi pol ar dedp rseosrscaexrn, edarnyd are the most common types
Across all menpeadplhee awitthh cnoenndtiatli ohnesa,l t h coaddti on
t o emmrike heaavrielsys, ldarkkely to successfully Tdauist ga @my
has a higher mortality risk, with dFUfehenmeseijnt
hi gher tohfe mernvteali higl Imoe s |piekresloyn (i $tenoikse & 0Ohla6t; tWiel | i
Forestehassoaxperts have named smokers with ment al h

intervention and a tobacco use disparity group.

Even as smoking rates havendec¢hieyedeimai nt ueagereet

people withneenthals irlelpmesents a | argegyredaddadhews:s
from the INB@HdshawmypasmbkBOGg comparing.padMpl @ swi |
def ianheadvi ng a diagnosable mental, behavioral, or

Ssubst anc e,buassee tchiesndDridaeggrn o st i ¢ DB VSt avthdikdites gschd f iMa e di
any cigar epa80 udsaey si.mdtkh e2@® 1®r, ewal ence was 70% hi gl
(NSDUH, 2019)
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Simul ationTdMbdetonBegul atory Science: Where are we

40 4
37 4 36.0+ 35.z+

33.51- 34.4+

30 28.2 28.1 27.2
23.0+ 22.41‘ 22 2+ + +
‘é 21.4" 21.47 9.7+ 20.1*
o 20
;ci_ 16.3 1538
10
0

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
-—-AM| -=-No AMI

Figure 1. Smoking prevalence rates -2f00lr9 .p e oSpoluer cvei:t
NSDUH)

Given thin® dat pfairisgee it cheaoit sag@eat hs ammegt pkaopel Enws 6
ultimately due to chronjcadidstbasasiassomeaatmgd oding
wor k, I model smoking among people with major dep

Modeling tobacco use and mental health

Why should people with mental health conditions L
tobacco control is dealing with an fooeeéadihgiyg cC
di sproportionately maadabdblepgobupeci SmpEermosnh wmol m
been shown to have dispropordthanaielythieghapeymhbc
have a comorbid behavioral heal th conedd tdmnt.hdJngaéd
popul atamme smodel s have account ed fwohri Idei ftfheerreen caepsp
only a couple of tobacco models that consider con

l nhhreoderlesent egdgrbegeetions of smdki wg tphr ewalremde dear
people without a history of depression show that
that even as smokiip@apcantilnumed the c¢eé¢ olsi mg, atnlyt i me

We have a | onggdways tomagloi ng di sparities by ment al
get aeye rudisew of the underlying dynamics that are
opti mal strategfhies poeisenit #¢€ e pthdirogne.s t hat come w
tobacco use among peopl e wistunc haa pcsormndoenp irnmesnst uedl in nhge a
and defometi gansechuot eomi ghfettse t,abacoohprodbhat $ ¢
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Challenge #1: Data and definitions

The cfhiarlsltenge i n modelingitolhadad ausd awil telmgrme n tMa Is
simul ation models thafNahawveabeeéradeéeht)lyhp ecdhv uosfei eSh
most hliystcoormpcraclhensi ve assessment of smoking in t
very | imited questi;pesi oetapsdcBBbhagnbakntiasbcebss

1997, i mad swmalse ochits ensu 2@fl 9 isnchot diagnosis specific.
assessed depaeganion, dnasweivdesrge; are not part of t he

Thdist uiast inoont i deal f orwherdelwergwanetntpdt tidrl mse sasf a
condition that are abBewesed, repeagedl YBewgensri mea
anxiety disorder andandwpegpandedwimkhtfbobr pNeHaitS bf a s
rotate every 3 years.

Ot her nationadspecci Veys (BBRESSdatwat & elwert assess me
Nati onal Epi demi ol ogic Survey on Al cohol and Rel &
few met rnitcad fhoeralmeh t hat are useful for modeling |
for perceived mental health and for diagnosilg of
of which aTlratunlcoavndatuDunmiden o heDMNBP ) WHsweh i Heha litsh t
most historicallyrepmpsehtati ve ddtataonaldyge on s
consistent measur esTdmlre de pslecsws oax summear Y2 0dDf5 . me n
i n major current surveys.

Major Depressive Episodes (MDE), SPD, SMI, AMI,

NSDUH depression/anxiety diagnosis, suicidality

Annual cross-sectional

NHIS SPD, depression/anxiety rotating core 2019-forward BT EReEs SEEITT

A | -sectional, state-based
BRFSS SPD, MDE, Anxiety/depression for some states nnual cross—sectional, statembase

Self-perceived mental health, schizophrenia/psychosis Wave 1 (2013-14), Wave 2 (2014-15), Wave 3 (201516},
PATH . a
diagnosis Wave 4 (2016-18)
Wave 1 (2001-2002), Wave 2 (2004-2005), NESARC-III

NESARC  DSM diagnostic criteria for mental disorders (2012-2013)

NCS-1 (1990-1992), NCS-2/Replication (2001-2003),

NCS DSM mental disorders, MDE, suicidality, SMI, AMI NCS-Adolescent (2001-2004)

Table 1. Comparison of ment al heal th measures use
An o tdhadirs s wad iibsagds mekil ryg mohlNsSID Uttdat a o n.Mestheki ngputs f
smoking initiation antdntessaehtoonaaadf Bomvehekl €an

(ClI SNBVIh)i ch relileas dewvelNldlpS ndjatt e smoklbagc ac ompdalen
have traditi onpwahilcyh raehhipfleiody scem t N HlleS, i rwilntioilka nn gfi obrn i st nhoa
and cess ateideanv eil nogoue@els SONNE Co h s maghgleiimer at eddasangTNes
i npaurteegy e, gaenndd ebri rt h cohort specific, providing de
back 9t6&
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Howeberausenphts wer e devSdndawe usiyn bmosdied it MH
smoking commonneNSDdAdE, t heednotde It hHionk hear efarud | y ab
using for both smoking and for ment al heal th in t

I n the NHIS, the ofdiucrahtdefismoki og efves mokiiaggoli

smoked at | east one huoNSRBUWH,ciigmredritersadtn, yloauagkd i
days, which gener actee se sntuicnma the sg.h eAn d rvehvean etnhe CI SN
model ling inputs, they assumed no relapse back to
people who have recently quit but havédesehidgh fenre
data sources, the smoking definition used in this
i nputs and also keeps the 100 cigarettes in a |if
For depression, we cursietde rtihae $NeSoDahHa bseclroeee.nd ¥naggl usi on
due to il l ness, mourning, and substwhlhiceh umeamns stoh
wi || be higher than those ifto'rs sitmyampttdnuts bagp bDhe s e
me asiusr ebased on t-hapor hdd?d&istd mhd edossasrscetl fask, for ex:
individual has been diagnosed with major depressi

maj or deppéssesnmore peopl e.

Challenge #2: Model structure

We utskee -IDBeM i ni ti on of a major depressivenephsode
modHérevemn de(pdivetsis)ieopnr esent s someone who has no ||
depressi.ve®epne owiet h cur r(erutr rrdagh@rtDde plregg isesn ve e
past, ywmayg hor may not be their firfen nbmerpsets sda pins qd

MD amei viduals wboinepbetpastepeaodbut a | ifetim
Is this the appropriate model structure? Intuitive
dat a,amiet vdeledydhrat t he st edot wrheonigtes»>d mpinee,e dNSDUH d a
substantial drop in |Iifetime preval enceholfi M®t if oe

prevalence of any conditi on, sy onuorweo up edo pelxep eecxtp e rti
condition within ftthdiurr nlsi foautti mehsata s hteheguadgea.y of
a problem across malhyH,s o a ureeycsap)fHrdbti igjssy s tp ertodp oeNt$ a i |
their histories. of depression over ti me

To addressvithesmodel structure to reflect this te
to fail to r.epwnhwtahecal hi st pad I sne @alrl $s miewhdsi pvsi ed uf
no | ifetime history of a depressive episode but &
epi sbdgare 2 shows how this model evolved to incl

P a ¢bel



Births —> | MNever Births —» | Never

MD | | MD | |
Incidence l Incidence l
Version 1.0 Recovery l Version 2.0 Recovery l
Underreporting*
Former | | — Former
MD MD
Recurrence lTHecouer\ Recurrence lTﬂecover\
Recall | Recurrenc
error
[
y W
Deaths Deaths
Figure 2. Mentaldédleadpgdhdatcad etgoriires! wde mo recall e

Challenge #3: Smoking and mental health interactions

Anot her model iprog efna d tadlv e tinwt eee ha\c® @ ookni sn g Asaynsdt emmeantt iad
review of smoking ands odceiparteisosni so nb ef towenedn psonsoi ktiinvge aa

and vice versa, even af tSemecdminrgoltluidn g afb &k s h @ @ Mmfa g u
increase susceptibility to depntdlssmookli etgsreocsucgrhh en e u
for suicide ideation and completion.

Theirsd so research that shows quitting smoking red:i
pat hwaydi es foll owing adol escents and daddlIst at OV e
future smokndgniconttneanawdipkeqdeenxrreessi on reduces t
guitthemg.are, of course, shared underlying genet:i

t heir hiod hoaodceug,rneden ®eev en after accounting for these
and depression i Weotheh &ithl pa2020) heFigure 3 su
feedback effects affecting the model

P a ¢pel
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Smoking increases risk for: Smoking cessation:
* Depression symptoms * Alleviates mood
* Suicide ideation, attempt, * Reduces depression

completion r\ symptoms
F Depression:

Shared underlying genetic, * Increases risk for smoking

neurobiological, environmental initiation
factors * Reduces odds of successful
Both contribute quitting

to mortality risk

Pnemature death
(Fluharty, 2017)

Figure ald. fRctdébmtcik ef fects between smoking and de

The Major Depression and Smoking (MDS) model

Fi gusrhreows t he full Maj ¢ MDiB@ ¢ywietsis i D mwtdu Sisldoya it e@xgc |
The si mul at eidniptoipaull imzt@adome v esr s moketrathbenddthev dhede pe
year, individuals flow across the smoking and dep
smokingprobabateonabiolni {Or esthHiTd,odme pr essi on i nciden
rates from some | ongitudiimalussteyd ipehse vaefoadaepr exd ir G
bet ween smoking and depression.
Never smokers T  Current smokers —g> Former smokers
Dirths =— Mever n Mewver - Newer -
MDE MDE MDE

incidence incidence

incidence

rELOVery FECOVERy

underreporting Former underreporting Former underreporting Former
MDE MDE

recurrence lTrﬂWl'Ef'r recurrenoe ﬁ recovery recurrence lT recowve
v h 4
Recall recurrence Recall recurrence Recall recurrence
Error. Brpor
l

¥ ¥ v

Deaths Deaths Deaths

Fi guThwa4d .or Danpdr eSsn¥oiMdDriio)y e |
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Smoking status at baselineafthalss éf@eresntts hnoawno rt od ei pnrcer

(greerA idsottosr)y, of depression also increases the od
cessation (de&@l Baenidngoraancguer r ent smoker also raise
and influences the | ikelihood doolt.sr €wae eksttii pnga tfer otnn
mortality risk associatedadjubBthé&oernguat hest dr yf e

depressed popul ati dmrtelyatdoits)dt accounted for

Hgwbsédows smoking preval ence by , magfrora afgapu retshsei o n

interaction ef faenditepresisweoe,hexsrmbkmodel shows a str
correspondenceawviitblr att heed N$D U Hritah ee si NnMeea rea abtra saend e edf nff 6
relevantRlpior¢éreadt es¢é i mates will, of course, differ
covariates | i&red rsaccei,o eedcimamiicd yst at ©seat ki nott hartl
of this calibration process washehefimporbéndepot
Ssubsequent smoksngergiimpobroantl that we incorpor e
ratrepoamendg young people with depression in the s

Smoking prevalence among
women with Current vs. Never MD

3?40 Current MD
335 4- Never MD
c
1]
™ 30
>
g—f25 MNSDUH: &
ooy b d
20 T . Y Model: ==
P
15 4
10
SESSETTILFTLIE L
A A A L i L A
Year
Figure 5. Modlaetla veMSDWH)s ur’reys moki ng prevalence a

Never MD st atus.

The fully 6Bmdddedlr agtleadwdMbDt hat i n the absence of bol c
wi | | continue to disprmopjadoetpirersatinadnyd ibsupradreintoyp eiosp | ee
persist and even rise over ti mel iftotclheaewgealnaénwomé e
smoking dispar iTthy smansdestve ® | wiodes pread cessation t
wih depressapubkiocal deabumenbemnefhi aggressive acti on
focusing just on cessatfFogutreeét mboiwsarecealktadnact
mo dfedr speci fi c tr enaetdmecnatt esdt rpaatteigeinetsh owdenrtariuosl s n( MR (
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. Smoking among women with MD

45
2 40
835
c
%30
+ NSDUH
%25 :
E_ — Baseline
o 20 — Any Tx
c
X 45 — Pharm Tx
E 100% increase
wn 10 150% increase
5 200% increase
MPC
0
o SO0 0 0 OH 0 DD O O
S vV OS5 ¥ B e N g 3
§ §8§8888FFQ
Year
Figure 6. Model results projected from 2020 throu

Much of the conversation around smoking among peo
i ntegsmakingg cessation and t,resacemernt tihe mémnnhagls hd
model wagaewrsdearatepti mal treald memiit iceo®mtdsWed ufifots thsdmo
while there woul dile rgaisn sn ga stamoekai ianmge ikt eaglistalfiteiaolnt h s
the absence of a prevention fplat doesewnen icthamagrr
the smoking compart menti nthoo otahpaatr d eng mStos sweeth fciatniu @esxi. pn
the disparity in smoking by mental health status

Other challenges

A maj or ncohvailnlge naghee ad i s how to account for not on
hetr ogeneity. There are other tobacco products t he
popul at i oncsi,gd/rnecH tusdenonkge res  wi & lhsalreep rleiskse iogha taa tet € 8 ¢
t he gener allh eproep atkfa taiiocopa.r et t e t obacco dat anfddrpcado m
use t rpansietmagn ditfhdeemerfalompopul ati on

Finally, integrating information |Iike cigarette u
expl oBeoe,twe number of compartments in the model
additional stiatiempsoritnantthitso ckonnotwe xwhjen t o abandon
i ndividual based one.

Teoncl hedee aredstibhalkomealldenges that remain bey
tobacco product ish eatl esroo gseunbesittayn. @ edghtedrtee rucsg enrge intoyr et
of substamhe | &t tdhitsiomo.debpf ec ws e ke aclotnho rcboi ndd i nei not nasl
are also more |likely to h®Oveengomaorgb it d s uilsatcdnudia du
projectfioongepmes$ efdne madgseamm g amongn@dOVHP perdaplid s
associ at ewihddvser uagpnt iioompact on how we (daas ana&kree ps ®Me
the i mportant but not insurmountable challenges o
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Questions and answers

Q: Could you elaborateon how to separate out the impact of smoking versus other substance
use?

AHow we deal withi smud thipd,e wnudmes vaarceaedmpdwe wtee-d ra.l k
cigauneeétepeopl e are vapi ngauma ruinjdeearnsa aansd i wmegl lo.f Seax i
products, we have to take into consideration that
substandeédancée ¢ biunkncsltuadnec emsu,l ttihpel episcutbur e becomes
gui ckl yhaBeudano d aworkg on ot her swshusthd mod ods aasdel da rsd
opioid use disorders in that arena that we coul d
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Panel Di scussion: Computational Mo d

Panlebcussion with David Mendez, PhD, Dougl as Luke
Moderated by Rafael Me z a, PhD

Abstract

This Iis a summary of a panel discussion
Symposium, addressing audience questions
control i n Q&A f or mat

Q: What happens when you haviet hwoi mbedeést andstuhey
reconcile those? Is it possible to combine micros

Davi d Mehiédne ayggur egat e tdet mowerly monddly behaving in t
shoul d have t her ossaimeu loauttipount mond eal maisc i n a macr osi
first things that we do in the micro model is to
popul ation that we need to recogatzeroButesf syme
simply go to your micro model aedompdar tpragmtmelt emasd

So just to mimic the structure, when they produce
connectdi ohat béddi fferent results, then you know th
matter. I f there is no errand itnhermewhsenr ucaw rleet yao
parameters vary acthegowmddywy doscyepgamey nkhust be

Doug :Omé&eof the things that | think is ilmptlhiiendk i n
model ers now expect there to be a | ot more scruti
| earnelden hahatw dobsnmbobipweome h very muchouffThi s r
but it's often apples and @&@mdkgeag whebhhwe modmpane
al | and end all . fOfetimeyn tyloheed e edoo m' tasdedrmhheyagrceaa
agreedambrtthere' s sobaweaed mdahhadl ami qalgtenke doi ng, |

So if you've got soci al networks in there, you ca
pesibly the compartment al mo ,doddhse hreowhew It rs oc avinasrye rogfi ni
think having models not-wheiregyiont egrasedg, buetc¢aen
agelmased model s fohenome mpasul tos fitgmatnhatt get put
model , owet r®e sa&¢ing more and more of that.

We' re seeibmgeidn mogemts much greater integration of
nf or,masmhisocnrhnctr ptiubl yohepubl ic hButhebet apescoimpap,
hi,agd we don't spend enough time talking, to each
ci eamand scesmmunity members are in some form of dia
odeling community forwaerd much faster than anyth

One of the challenges is that for many of the
sndt mwenhe deaxtaanpl e i s nicotine regulation, where
ourse, those ar e pheanrsminddeomade | effhe yarae en®t n.ecessa
ould you consider using, for instance, the discr

so "0 30~
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data to inform?Ahesce what ciysejyderctwi ewntaboahowats ki
hypot heti cal res pysrcseensa rti w sdii rMgmedlrs e rhte op awlsif o«or m t he 1

Est her: Isidad aizarv earnyd idmproercttanyt rel ated to the uncer:t
menti oned a c ouuspidnep arfele xtaonpdets i nf ormati onorfrom p
ot her ideas to get assumptions for different hypo
how we can incorpotrtatmpdieeeaetnErres|tdahendt ytaac epal i cy s

I f we can incorporate in the modelling frameworKk
mini mum to maxhemamweceaar gasntify those uncertair
expermnidval so time consuming. However, at the end
a setalafes that are mostly related tbebhhehesai mame
ex amplien,c otrhpeofr aptriioonr i nf or mati on.

For example, |1 mentioned about the Bayesian model
wi || incorporate this type of Thnceritsaiomtey oifnttd et h
we have a-shomodel 8 mcdir fpfoetravemits tmood esr n nf r amewor k, t
Oor incorporartoeu nughwcte rg dfeanroegitne exys$ or@ i ntroduce ass
parameters, and also to incorpordcadlel itrh@tf naamewdrak

O
@

vid Me&yndoepzi ni on is that what you are trying to
certainty about an output. Either you want to K
happen Depntdh e gf wthuthew certain your inputs are,
ari anbitlhiet ymodel

L =
O S

i f you have certain information that yosg tihHink
reduces youwrutyruderatnadi ntty sofl otghecal , t hen you h;
e output is enough to.ldnywer atlRegoueagtitonhpoe' k
om zero to one million andsé¢the yopudopatr amaverecs
ur output is going to be that;thheerlep fsuhlo.ulSdo biet cdee
qguality or certain | evels of certainty in your

O O =~ —( <
-0 =~ 3~ o0

ug :Lukeounds | i ke wehragaetmaehtyopréebhig. mWehsho
whatever form it arrives if it enhances our mo
ality of the data that come i n, and et hao sger eaarte i
per $tadiliedt "cal Mo d,e"l sa madn dh iSsh opeo iLneta tvaesr, you ca

o]

n

u

a

ou've got an el egahntv es ttahtei sbteisctals omatd eolf odra tyao. u
We haven't tal kedbamaowt otfhitdhet ddhhimwesh t hat model s
think in causal |l anguagénbeyaeseetrhantce, what st hhes
epemi ol ogi sts that tend to be the most frustratin
souisceit's do you understand what's going on? Do
uncertainty informdelhei mextway ewhadri @ nk mdwlt enceg enoids
and its effect on causal thinking i s something th
Q: A |l ot of you have talked about using different
| eaves mekdrss oinn a quandary. So how about we go t
here's the didowhecknshesltdmaeesely on?6 Can we mov

l1Freedbman(,1991). Statisti S8akti Mbdgl sabh2g8RO6doLegyher
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https://psychology.okstate.edu/faculty/jgrice/psyc5314/Freedman_1991A.pdf

Jami el Tamink it may depend on whethheditfhieresne afor
in the way that when multiple models reach simil a
confidence in those qualitative conclusions, even

tal k about certtheiyn rdeatteh es kurnode sofansheihfdt seaedar
y shortcomings, |ike even with the NHIS: | andl
much more can we relyddratlheasf abastougtcteshpésat asoodb
y multiple models but multiple data sources th

t her:ISaMoaudadr | i ke to also mention that there is
r example, weathaowoé#il Sr anal ¢ h eéaemecoP ATH. a very good
cause ocrcetiavt@dqgies haerl ongi t $di hwaelws s adchivlefyer ent s
have different designs in the mooel et hdtatwe har @
ange for one whitthkeemtiherl 3 sp elsOb @relidc eme |, twhii Th
re related to how to oalngpareidmeadrep er ate uncertain

We can think of mule iips ep usltiriantge gtihees .d anae tnoagyebt her
Anot hetbonpet osget infam tdhdsereintf emreaypesynpot spar a
can incorporate seositiyitg buoal ¢oea adfl ®c h ob O B1& omq
uncertainty for those parameters. So tpheer hoaaphsh e mat
be used to account for those changes in the model
pul | i ndgatoaf. tShoe we need to think about that carefu
per hjaupsst try to think about sensitivity analyses
parameters from different surveys.

Q: This i Budgiutkect eddhvteo you used Tobacco Town to e

sales |l aws? Second, some c¢communihtaivees Thoabvaec ceon aTcotwend
been used to estimate the i sotfe ntdheods ea nvbaapni enPgn H el nadveol
are you accounting for other policies in Tobacco

Doug :LwWkee have not used Tobacco Town to examine c
al so not applying Tobaca of u'touwrne t po svyxiph inlgi, t ya,l téhrodi g
ment hol bans.

One of the interesting things here is in the dens
typical approach is to just dd wéeai yeu déansakt pf
restrictions where we might have the same number

the same things. So we're starting to think of sa
ragdpghr oduct availability in the community.
Al so, you can't just develop a tobacco model and

model ers do hold out the prdbfmi geuttdavebopempdal de
modéehat are based on cétrhat ntueyecdryi mg appglhiaad cis

Certainly, for exampl e, we are thinking that we C
al ways,isthem dérei Idet aliilcsy. rBeuste dr cdho wihliln kb e odr amat i
computational model ing approaches. l't'"s just too
happen. We have to have other ways of examining t

Est her:ISavoaudadr | skhenet di mgnriedbmted to the construc
of almesned mowdeleixragnpl e, for specific regions where
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to see how these ipodpediefsi afdrecepd etitaavtn owddsea ma nisn
undertsdvwnmeopl e wil pol epaesyteicti d | a bsypeegceipfriacc and t hi s
di fferent geographic regions we will beaablosst ot hs
US eW cuasstehe out pesié salfasndad taho dieh put par amegepw,l atoi @
mo dsdlest i mate the health benpdpgulsatoifor egaul atwhol e.c

These are cpane ceexsplw r eb a sl e dk emaudssd nsg tfaogreeriti on of i npu
hypothetiohl epampkegstryingl apyi sgeh bhewd é@tiolgn me di at
tobac,cohawechaingleacco arse rpetleavead deentceep tmesrs agfe sme daina
this is going to Iimpaéaatasaigbmési dherté€d ethtedt aimdppeas 0 8
messages from tfhoer texbanpcloe ,i nsdmmsttorpygiemit o m nfad wisn ) t
mar keti ng of itsobgaod cnog plioomd timipwascrt o @ asit 9N eown sp raskEouuctt . u ¢
can use sbhesepdéeytbei angn dtarnagep r oreocdteecsr ofgarmu | atinon mo
individual l evel

Q: |l "d I'i ke to make a s ulggsed imndevMhsercan e uapkp & d
Luke's models, the focus ias soenctrieotnai Ib.utl nt hveanp itnhge,
vape shops, which is kind of a different type of
they can consider different choices that the indi

Dougk®ne of the advantages is that yeuasceadn nhoadved sd
with diversity and heterogeneity. So you can have
very complicated mpdeyoubamanaitndemnpdr atnetthleatr het

David Mentdheiznk a very important point is that we
popul ate our model, to put parameterse comeuup moidtE
structurestdafotrwpreaseatt wo things: data to popul
speci fdaeo awe olmave the model s tThat 'sepmoacu ¢ e gt hédnpmh
model t hdeetp einsd emer yon parameters, and it changes b
you are not in very good shape.

Right now we have models that are dependent on a
Sal azar made a vergpwgbodmedamp-hbewvapeoutambhtensal i ze,
endogenize the initiation rate. Now | don't have
model ed the initiabaeprdrabdegl sohht idhegamngg @oti oal
be changing and so on. At a point, we should be I
we can easily obtain aodtpliasnhde mwet rehaogel i mg . n
there, thmet wenbaseabbe that can accommodate many

P a ¢g6el



Two Met hods to Esti mat-cei Par atmed £ra&n (
Cigarettes

Jody Sindelar, PhD, Yale School of Public Health

Abstract

Thi s present at ieogni ecso nhpoarr epsa rtawroe tsetrr aets t i me
effects of tobacco product flavor bans,
experimental approach.

Introduction

I n this presemdrattiioqm ovre tawe met hahdes itmop aecstt i ;mfa tfel g
eci garettes and cigarettes. Owmee hicasvread waditroocisetr ¢ ecs h @
publ i.dhae iootnlser agppro@adh ituhsaetd whee thoaovéeh er appl i cati
using tembetempshortly as a joint projeclthiwi th r €
approach-eixpeaigqeatdial met hod using real worl d dat:

Di screte choi cer e xgpempediadloksye@b PBO) i ci es hdwa not
andtbere awer hd oBayabc ommasxipeomnm meqt al swodli dspekiba
changengoddantigay | o opkoi pnugl aatti on r espons,e usoi PE Iy ocure sov
coll ected data or publicly available dat a.

Modeling a flavor ban

TheFOU8d and Dr udgr DMWasanie g u taauttohaogr é t yt obastc @ O@®mPqgduc
and sincepo®0il6ct bdes-c agesh baenidt yo tohveerr Teb@RA cios prrequwi

to regiurhmrtevede opamdemdsheéal tbnsicd ers sspurodltacttaso ne o mer
in responsSeatespal isoi dave the poweriibhidoongstapichg\
i mpl e naegnet irnegst rtiocetgiud mss,e (sbidadet ar, 2020) .

FDA has begun to use its Opr emagdéesttoefdp g Bev anffad kted .
i mpose a ban on ment hol -cciiggaarreetttteess, atnhda tp ecoopu led nboev
But i f youon mfplosceiogaerbeatnb 8 s mmawes t o civpaur et thees ,c otnlsa
adverse to public health.

e
one study (Buckell def falr entwduil@dpa@rcw®d gpludsdi knegd Feeet:
crete chooindse@rngx gndhraicme mtn, sanoXkh onugl aannvden evBagghilonl g?2.

v

n
i s

| avor s ? hsktaa tnuBa imnusoi?mi | alk § g r o snd d &ctfid gpdstetadt da gesstPtse
heret ear chgenous i mpact by de mo gsrWdhpahti tcdgerea madtidt y pess
educe overall smoking, origaPeéetliese the use of <

Approach 1:Discrete choice experiment (DCE)

Overraelslpondent s make choi cesschfl apmagudt 6f ascueecols s a
asmentohfolui W¢ sat tercit lewdt ¢ <& tabnrdmirord efwoertl s e s psoenl deecnt,t sa ntoor
as shown in Table 1, and developed the discrete ¢
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piedti mpr ove ,t htehaesndoinbged dsedlptediect t he most | mpac
guesamamtsi mi ze the number. of options for responde

E-cigarette Combustible cigarette

Flavor Plain tobacco FPlain tobacco

Menthol Menthol
Fruit
Sweet
Life years lost by average user 10 10
5
2
Unknown
Level of nicotine High High
Medium Medium
Low Low
None
Price $4.99 $4.99
$7.99 $7.99
$10.99 $10.99
$13.99 513.99
Table 1. Attributes and |l evels used in construct.
Our expersiimgenntianlvodeved what i s called a best/ best
would not be realistic to ask respondents to sele
a defined set of 12 pessibbdel ekelicseabbrvem ahd &ahet
choices randomi zed across respondents. They were

opt out to avoid having to make a forceld choice.

ticr ol » Cigarette
i.i“ = Flavor: Tobacco
i
= Nicotine level: Low

- Die carlier: 10 years

Option 1: T

Tiiiiia

3: E-cigarette Option 4: E-cigarette
= Flavor: Menthol = Flavor: Fruit
= = = Micotine level: High i € * Nicotine level: Medium

+ Die earlier: 5 Years = Die carlier: 2 years

$13.99 $10.99

Figure 1. Sample choices for best/ best discrete c

The chhmaideedy respohdedibsab g he dvaismpaoltsboanm e an

accompanyi ngvidginrev &Y Ead amunigde hf we cofdhudle varsipoahlses.
be differentadepesdwagwamted to coewofcli olecfomtoms T t h
demographics, smoking,ovabhpnogl,ethgstamg, pavec ¢ lateino

us t hese dat avamidadmhitmses ploetser ogenei ty by control
Economists |Iike the DCE model because it is based
(i =individaadschaeEiprce duett)
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Ui(cfl avored cigarette) = Men_ Gci godt+thdsd E
+ pCitRIj e enCcotNheG ® thah enHeiadjt h  Ri sk

5 jc

Basi cwaeirley est i mat i nrge sap aacedtgmindtsessi ars @af function of t|
ciganst waéd lap@og c edn & oWhiante .t heyc aylileeldd cahroei:t ke phiophér
the utility, the Tmer € olnis&parinogdsu catie @uwinitde rdadcedb d d B.va g

ment hol and combustible cigarettes.

Looking at the results for assampl s hofwmafufliticadalndr
on constant terms are i imeampl edgoecaifterdse partégoencet
ciag efatseshown hgeygbheveaomgehbine,i euirn dehressteadbn davelry pr ¢
prei cand al sedipumfleevalbdmfal mihe @tri me oduct

Parameters Coef. (s.e.) Sig.
Constant: menthol combustible cigarette -0.38 (0.035) o
Constant: tobacco e-cigarette -0.55 (0.037) i
Constant: menthol e-cigarette -0.88 (0.058) o
Constant: fruit/sweet e-cigarette -0.71 (0.040) el
Constant: none of these (omitted tob cig) -1.87 (0.049) el
Price -0.08 (0.002) e
Nicotine: none (omitted medium) -0.15 (0.024) i
Nicotine: low -0.04 (0.019) *
Nicotine: high -0.06 (0.015) e
Health: unknown (omitted 10 years lost) 0.30 (0.033) e
Health: 2 life years lost 0.37 (0.036) o
Health: 5 life years lost 0.18 (0.027) il
Table 2. Results from sample of adult current and

We t hen wusel otohki satmotdheel itndfet @& dc omtsh ashaveieond e mo g r a |
var isaltloe exami néf abetexagehe, tyow women or daual us ¢
and tskeemn heserrchéetet es poedict halgls othlp & dseames umi ng
preferences

The key policy i1 ssuge triedipiicéiap e wée nthaeg pploeoue art e ounl tt |
Ciag etttyma none. These O6choice problahtegyl hot bqdamtn |t i
6choice.ghat e ®dpE ttcheaat s a gf ecerc iagxeat M rlesé aarneabrde) used t o
make predictions under aasbiweamncati he é6sgatasogqyodac
alternative regul ations.

Table 3 ehewsi ahef pavdrorb awtpi pedklidiewey anhcdipad mpsatse r e n t
regul ationso(abteho@bil@demstiaed plavors by <cigaret
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Combustible cigarettes E-cigarettes
Policy Menthol Fruit/sweet Menthol Fruit/sweet
Current US Policy: ban fruit/sweet in ccig  Allowed Banned Allowed Allowed
Alternative 1: ban all flavors Ban Ban Ban Ban
Alternative 2: only allow menthol ecig Ban Ban Allow Ban
Alternative 3: ban all ccig flavors Ban Ban Allow Allow
Alternative 4: only allow fruit/sweet ecig  Ban Ban Ban Allow
Alternative 5: ban all ecig flavors Allow Ban Ban Ban
TalBl ePolicy alternatives examinedcifogar étthesr bans

Looking at the results offtihoed waamyei mi za Thbl an
in the population, you @o wl% cbhhakhogmeeme hol i f nyoaomiya
maxi mi ze tpeomeegndb toofco product, thembywacw owdulad o
prodlux.txz% Chanwgea)sely, i1 f the goal is to reduce co
onl-ggi ggar et dvwehifd haviosr swhat i s owaoppd anibreg hihmgsvpme t € 0 a

Maximize % change predicted market share compared to ‘current’
Ccig Ecig None
Ban e-cigarette flavors 8.3 -11.1 3
Ban menthol in combustible cigarettes -5.2 3.8 1.6
Ban all non-tobacco flavors 2.7 -7.9 5.2
Table 4. Results of discrete choice experiment an

Thi ® nies e xtahmptIme nessthreati mport ance of thes®wawsseul t s f
di screte chswhee gopediomént actually dbBavenrwdal swoanak
chose the discrete choice expert mentdapeeixbirdtrn da nrde a
coulbdenn aldy 2vé t h r eal . WOE 4 wa Ir ke dgptatnidrees i gor ou s emmet hod
asspeaslsicy i mplications.

Approach 2: Quasiexperimentalapproach

The second approach, in a project currenudsyi in pr
experi menttads taipmagnaeacth dfevstlatfd aWean bawsawatlyde r e
bansanatgzreangdstvbahosand al so withlolraws t hwhitciH odma
confounder.

Ouri mtso e stt lwdaluaseehf f ect 1 mpacti efh fsimoada p.ibrae pl ool oi ke
pr eanplo-ban oudsiomesa survey, amldi aovye cloarsg @ eirs téxad g ¢
smobkerviahpee rWe gat her our udastegoriiokier ¢ SeaaTmh rveadprdgeass re

c h asigne ouvseame(Ntoiv e n20elrésue ur r ent ) vesu s tt dntowd Wwiatnh

We cannot wuseex amshemppcboaoh ¢ bf@daor |Ibeawasluae t her e
currremvéyal |, fuddrny dmpnmeamiefteade@ddnifsti gul t + o asses
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authority apphatvat happbAaicé now using samhdtedneli s si
i mphot sudieepsdtetdeafal . pol ici es

Howl o iwekenti fy tahpal-panetscahange qule siSit g es Urlvaeryerd b an s
mainly prior toewhaaekitshyii ¥ i &g hs& Ogdpdeosmpad n d oo thee | pow m
t hey sweorkdn@pi n,g arhcentdwnmaelk are s mmloiWeg adsrkov api r
resposntienhey have noticed andfimmabexamyl ¢ o blugy f ha
noticed because they weér edihngoyt wenedaloilon ¢ hceery wahminmgee dt
here as well for exampl eo, ptuhrecyh ansaey thoabvaec cbdelepnt attioaoc
or r edpofnldabvaomr

Thetacofmet hes e hsaubrgweoyrse iésh e tdlhditearva pars swhk spondent s
notitbhede | awsangwee Eeaunses dat esnobham tsWeadalssand t aarktea g e
of ftahcet phasaglkkeodx pepdeén cu £ deot aucskenroswl edge t hat t he
necessarily randtohmwey cpaans sceodn tbryols tfaotre scchar acteri st

We c ondwomat @ dwnnitasiirev ey s of -31avé 2 0 8 g e s stpheBanadhenv ey

f Survey 1: Regular vapers who vaped daily or on
i mpl ementation of state flavor restrictions).

T Survey-stokEverdvhat slmob&kset 100 cigarettes in thei.
days as of Thanksgiving 2019. We also had infor

OQur key outcomes are past versuswiurcrhemtg,t quadada |
guant i.ttyd eurs eadunt clotmeetssh eban hh edtelaemigre pef ceips kfbomss s, a
t hosa evhmot affected by an actual fl avarea ban, wha
suppl ement t-wothe aWe omllse craddsvrne i abbtexosmuchaasd
demao aphi c isnfadrematfi ore,si dence and mor e.

Tabl e 5 showsura ocutmudmedsi,nfy whetulcen di @ o gatpsdetn t s
smoking a-nyglhtroertetdaibcsedeas k t hi s for the states whi
ban -ongerettes and also the states for which ther
ment harle, awseki ng mwh etthegec iqfuiidalmeywt hol smeodko rgonqu
ment hol cigarettes.

Behavioral State or local bans on flavored e-cigarettes Real-world MA ban or federal ban on menthol
responses real-world cigarettes
1) Quit... « Vaping flavored e-cigarettes; quit all vaping * Quit smoking menthol, quit smoking

N Rl ReRETEN o Vape less frequently/intensely « Smoke less frequently/intensely
any kind of ecig,
reduce use

3) Switch to or « Unflavored e-cigarettes « Non-menthol cigarettes

continue to use... « Different tobacco product (e.g. cigarettes) « Menthol e-cigarettes

« Unflavored e-cigarettes

« Different tobacco product (e.g., cigars)
+ (hypothetical- flavored ecigs)

Also ask about:
Efforts to circumvent bans/ change in perceptions/ response to hypothetical ban

TablSsummary of behliawioameas! -d x @ep qmaestial study on sm
behaviors.
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Simul ationTdMbdetonBegul atory Science: Where are we

We select esd teasrtacswead e sr epresent aetdd ofnl avorstlmadre sand
dindt Tabl e 6 weé olwasv d htahr ee group,s PhahsetiMgesws & chlrews edtat
me ntbhaaic j gar et be hhme@daa,ws.

Groups/ | States (names | Cigarette | E-cigarette | Tobacco- Vapers Smokers
States or number of) Menthol Flavors 21 Laws (N obs.) (N obs.)
Ban Ban
X X X

1000 from MA
MA NJ, NY, RI X X 1000 500 from NJ, NY, RI

m 13+DC X 500 500 from
m 33 500 Groups 2 & 3 Combined

TalBbl eSurvey group ehlkgreadtmemitatli g ufdyr odwsidiavor b

By compaanphogb pnreessaud t s s st actaen girtobueptsi,mpwaect of f | av
smoki ng aSnidmiviaaprilngge n wierh g adthesio f haorlelheireg o n asnnel@alpii mg

by compari n,g @qicl atBMossstaactheyssaeststesd nlhedisglar et t e ban. I n
we cantrolygfousamabii ot er acti onmgsgt dtne £ sesdetnixger t £Lw®anp
bamadbBdoaws wteatsauss wi t Bl amwlsy Tobacco

We Iwli eupseer asst e anal yses for tha&ndampbk bDWe sawmea bu 8 s e
| ogi t, ornduilntailn ol,noighidtp dadodyiing on t he o Weciointe e(sbtiinnaarty
|l i near regression models such as:

OF T oWt ¢ Wr-q

wher e
Yii s pre/ post vaping or smoking, or changes in
fai s set of estimated i mpact of each control v

Xis the set ofecb)noimm i/ diedwoalr apdidico characteri s
vap;2ng state fixed ef;f eBrids CQ¥ohkrD sbEfMaAdtliorys anal ys

1ol et set of estimated i mpacts
Zis the set of policy variables or groups of s
-dg s an error term assumed to be normally distr

Con waroilaibnl celsiocke ngg and vysaopeiona@n diimis¢ oa m & sd(eeamoge ,aphi ¢
gendearc,e, et hnjimicloyneadduvoatiade t obacco Weolmacyi easl sao
consider otherssclanempghayment picet aansl ot her s.

Disclosures

Fundionugpubf i shevdsastuippNleH,edyablye aCORA, C&NntDAr, for T
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Research reported in this publication was support
from t hle INmgt iomate on Drug Abuse (NI DA) and FDA C
solely the responsibility of the author(s) and da
Il nstitutes of Health toiron.he Food and Drug Admini s
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Questions and answers

Q: How well do the results ofdiscretechoice experiments predict actual healtelated

behaviors?In other words, low good are theseDCEs atstimaing what usersactualy might

end up doing in onescenarioor another?

AThe pr otbHisttm si sact ual ¢ F &xaa opiltdderkendoop erewme Bt S
conductedwamen fi agmd d@anwledo mpthhh®@s e t & sel Intpsa ctt s
because we hdawan'etsTUdaedregda naseyfnitoit mat e of t hce giampea ctte

flavor ban in {The PrirtedtSttcatuas er f a cdtiusaclr edtoee scnhooti
expermagdnt § erpdrrtonobpaviei e@asn, see i fantdee ys'trid | didfofnérte
which is the correct or true outcome.
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Expert &llnsiighttds oaand Lessons Lear ne
Ayl in SePhRayBastern Research Group

Abstract

This presentation provides an overview o
tobacco control, together with guideline
| earned from paistts pusog ects i nvolving

Introduction

Expert el i ctirtulacttiwrne d Enket hosd aofs systematically syn
i s uncertainty due t.o litagiuscfdeicht ¢ i i cd attohealstie mcfsaans nmete it
qguanttiite or . qUhl stptesennhaitglons wahiir aes & oegets egrati n e ¢

elicitations for dozens of research projects c¢comn
Expert elicitation can be usedetrses Quantiahy at aongeés
address qualitative 1issaead saogbabhsmddeleitiThbersapag
expert elicitations are quiteadidoeecastindgramygier 6

assessmeaktshtoechnol ogy assessments for phar maceu

The use of formal expert elicitation dates back t
model er s,,ared omtolhmerses sin the privat ee xamedr tpuddbiicci tsaetc
obtain expert judgments to gather adtace g wtott magetulr &
structure of the models, to develop causato rel ati
prioobgteizwee s .

There are many technical, administrative, politic
conduct edn ceatpattrifonm, a gi ven project, one needs to
whet her drmo.AdcrodwWdWy Emvithenment al Protection Ager
whexpertciitsasd paarbel ewh e n:

1 Data of suitable quality is wunavailable or wunob
1T BFi dence anadr/eorc oomofdieilcst i ng.
T Experts and financi al erlesouradae o nt arpeerafvari h adbn ee

Conversely, factors that make this | ess desirabl e
T When empirical data exists with a high degree o
T I'nsufficient expertise is availabl e

1 Ot hle',ss 1 nt ensimed haordds o xope mshitnadanrien ga vtahiel aibnlfeo.r ma

The expert elicitation process

Figure 1 shows an example of whatThersamprle a&xyparmrit
expert elicitation protocol s, hl@utmetttherde aidd pn & du roif
be customized to t hiesursesmadd yofant he esrtaud yw,e amrd ctels s
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Simul ationTdMbdetonBegul atory Science: Where are we
Step 1 | Characterization of Information Needs ‘
Step 2 Elicitation Scope and Format ‘
 : .
Step 3 Expert Selection ‘ Factors That Affect the Design and
i Execution of EE
Step 4 Elicitation P;t'ocol Design ‘ | Type of Information Needed |
Step 5 | Elicitation Session Preparation ‘—| Intended Use of the Information |
u
Step 6 | Elicitation of Expert Opinions ‘ | Availability of Expertise |
i | ,
Step 7 | Post-elicitation Feedback | esnrees (e ) e |
______________ R
Step 8 ! Aggregation |
i &
Step 9 | Reporting ‘
Figure 1. Overview of an expert el i ci2t0dtdi)on pr oce
The shews i ndedhndrsi e ggo adh ep rparcatciecsess ,ofbueexpert el i«
approached as a routine procaed&brel amenabli ent shoat
special case and dealt with on its own ter ms.
Table 1 shows some exeampclietsatofont hien utsoeb aocfc oe xcpoenrttr
range of tepigmns famdédntadryy in (tthe mudmolpdre dofprex pertl s
elicitation, thenumhee agfgra@&dmritniont maet ho,
Study Objective Type of EE Expert  Number of Protocol Mode Aggregation
Uncertainty Experts
Trochim et al., To develop a conceptual framework that describes Qualitative Not 34 (online); Nominal Group Online & Face- Behavioral
2003 the tactics the tobacco industry uses to undermine assessed 13 (face-to- Technique / to-face
tobacco control programs face) kKaplan Method
Levy et al,, 2004  Assess the relative risk of use of LN-5LT compared Quantitative Self- 9 Delphi (3 Questionnaires Mathematical
with cigarette smoking with respect to mortality, assessed rounds) (linear pool)
lung cancer, heart disease, and oral cancer
Pechey, To estimate the likely impact of plain packaging of Quantitative Self- 33 Semi-structured Telephone Mathematical
Spiegelhalter and tobacco products on smoking prevalence in adults assessed Interviews (linear pool)
Marteau, 2013 and the percentage of children trying smoking
Apelberg et al., To estimate the effect of reducing nicotine in Quantitative Self- 8 Delphi (1 Questionnaires Mathematical
2018 cigarettes to minimally addictive levels on rates of assessed round) (linear pool)
cigarette-smoking cessatien, switching from
cigarette smoking to products excluded from the
policy, dual use, cigarette-smoking initiation, and
initiation of products excluded from the policy
Levy et al,, 2021  To estimate the transitions from cigarette use to  Quantitative Self- 11 Delphi (2 Questionnaires Mathematical
other combustible tobacco product, smokeless assessed rounds) (linear pool)
tobacco, novel nicotine delivery product use, or no
tobacco use under a federal menthol cigarettes
and cigar ban
TabllEexampl es of expert elicitation studies used i

T he sft
devel
descr
progur
el i
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personall waisnaolgueatimnati ve expert elicitation ai

for use Iin tobaccaetsimatleatiramsmodelinisndgr otmoce gar et
under a federal menthol <cigarettes and -acdingianriss thearn
guestionnaires, using the Del phi nmeddroadgvavt ¢ dalt wo
weights using mat hemati cal aggregation.
Some other examples of expert elicitation used in
T The US Food and Drug Administration (FDA) has e
food handbki ng hbopasthotds and retail establ i shme
mode$alomotnrealnlsami ssi on in tomatoes, as well as &es
tomat-andr-pastest practices i hmoeelut¢iangonhamiinkeé
T The US Environment al Protection Agency (EPA) ha
for mortality, and to perform regulatory i mpact
Standar ds.
T The I nterlgoReaemrenimeonnt aCl i mat e Change (I PCC) has us
climate change i ssue, including biomass, temper

Five lessons for expert elicitation

Lesson 1: Select experts carefully

Who spakret i neédamceéexpeéibn can greatly affect its ou
commu@Gener.ali sts have substantial knowledge in a
context of the problem, and theseki typasti ohsekpeot
model structure uncertainty, especially those whe
Ther ealag®bj ect mavthtaer aeawupdmotrsties in a given fielc
i ncl udteatiinonesl itchiat require subject specific infor
nor mati veh e xlhpeowilsedge and practical eéx pgtheétinro e rteh
individuals with speciat aziast ons, ieacadreaeiisc ® nama ap
I't is i mpor thaanltanwe ch apreeneal weHhdn t here is a high d

when the resul ts rmweapde etro cbodmnaucaci eppyteefde rbayp lae t o us e
procedur e happessungevi ews are presented on the par
expertagiemalyude c olmnieenrdaattuiroen sr,evi ews, citation ana
approach, where you anmddentthdry al Iftecome cedxmpreee ntds x q ta hr ésrt

I n putting the panel together, one needs to recog
i mportant but not sufdamececipent| pawniet haebae |astdya nt oe xi pnetr
i nformati on beyoarde tahles oo evpeorryt ecdr idtaitcaa |

Lesson 2:Select an ptimum number of experts

There is no absolute guideline on .tvd eceatmbeiref e
examinadgd $hown in Fi gurtehe2,o pan dnuemo pneu miseefdoatfhatp an
fram | owoasassihx gh Hoasve22nea@pd@aret s. be cogni zant t hat
di mini shing marginal returns for Jjandc [tuhdei ngge naedrdailt i
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amomgmyr adtoiners i s that beyond 12 experts, the be
sharply.

12 4 .
w %] 4
L] a
5 5
2 84 -
w L5 ]
% B s
a 6 4
E E
3 3
= | £ 2
14 18 22 30 34 38 >40 - 0 e P
Number of Experts Number of Experts
Figure 2. Two summaries of number of experts vers

2015; Col son and Cooke, 2018)

Lesson 3: Avoidthe use of qualitative terms

The wording of questions and use of qualitative t
consideration. Quantitative probability associ at e
exp.erBor ,exiaampoifmee nc aneenber s of the Executive Commi ]
Board were asked to assign numerical probabilitie
EPA cance,r tglue dredngie sf or tleirkmsl ys,u@d hamd @9 arkewlye rde
not | i kelydé varied widely (Morgan, 2014).

This is alhmoteaas triermg omf quest i psnsi gihst hpihg halsyi nrge coof mn
has been shown to |l ead to differences i n response

Lessond: Beware of heuristics and biases

Experts use various heuristics when judging certa
heuristics i n makpemgt gudgmeatfsor motoff usitae i ncl ud

T Availabilityibiabe whpeht arssaetfected by the ea
experience.

T Anchoring and adjhentomneEmte nepdelie@ags st toa rtthieng poi nt as
approxi mati onmn ntgmids tvwaelhuedtjausrtefl|l ect suppl ement atl
bi ased toward the anchor .

1T Representative bias refers to inappropriate gen

1T Overconfidence | eads to estimates that have nar
this may be reduced by askingabadboutthikegbeandal o

Pa g/e2



T Hindsight bias refers to the tendency of peopl e

because they fail cawl d hhavke atbwrunte dch oow tt hd infgfser ent
f Motivational bi as arre siensf lwheemc e ch eb yr efsacotnosress s u ct
responsi bil jotry ,peleerg aclr eldiiabbiilliittyy.
Therefore, it is iIimportant to mitigate or mini miz
j udgndeonmes .ways t o raidbderde sbsy tkhyinsn d(e2s0cO08) i ncl ude:
T Familiarize the expert with the elicitation pro
T Use familiar measur ememd se mmebaftadedx p@u ¢ $ tsieons wi t
1T Decompose elicitation into small dicsotmpnuctterpart s
T Be speci fiduswvd teh gwoaphinga l rrepresentation i f pos
T Do not provi de ¢ keaxnppelret ntuombaenrcsh ofrort o
T Ask the expert to discuss es.timates and give ev
T Provide feedtbheexhpeamdhtsaldeew
Lesson 5: Prepare experts for the elicitation
To fully engage experts and to mini msrzesiattaat ito
involving | arge panels, it iIs important ntooplnegat
scope and pur.pholsse noafy tbhee psrtowdyded i n a briefing b
nature of the problem, key I|literature or a summar

procedurel sosehforaadi an on heuristics and biase:s

One may al so provide training on how to think aba

i mportant teol ipcriotvaitdieo npofsestedback, which can ke ins
guestionnaire i f it's online, or it could be del a
all ows the expert to reflect on their responses a

N the expert observahawastnhtdahta ti nwset ehaadv eo fd opnreo,v iwdei n
hol ding training webinars to familiarize the expe
in terms of engaging experts and minimizing attr.i

Additional insights

I n cl osi nigo,naslomen saidgdhitts f or the expert elicitatio

T Expert responsed ocganmanwceaer weigrhd ijmg of expert res

performs better than equal weighting but only s
T The jury isngtiellli coutatomndimfeftdhroeds (Del phi vs. n
conferencing, etc.).

T Expert el isuittagd ofnori ssiwteddt i ons i nvolving compl ¢
conflicting conceptual model s.

1T Expert enotcid asulst itsute for rigorous empirical

T Under st andbsmfg dihfef esroaurccees bet ween experts can | ¢
of the elicitation protocol, which in turn may
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foodborne, waterbornetpansmaltrcansmcs.Fioandtopmes sn
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i mpact assess meanddrnmeisreovnerme nst aellp9 Hera | t h
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Mor gtn2 0 Wse (and abuse) of expert elicitation in
PNAS11(2D%618Mt t ps://doi .org/ 10. 1073/ pnas. 13199461

Questions and answers

Q: For expert elicitation studies done by your group, | would like to hear more details on how
diversity of expertise is insured. Specifically worry about how the use of traditional

academic publication matdes such as theh-index, will tend to produce experts who are older,
whiter and male.

AWe do try to be cognizant dd ndleat asniedmmeédtshimeondosu.g h
Ultimately, i1it's important to take dasbladneadoocet t he
person mighi ndaxe &duhbhi gbu might opt toiemwclhode tF
panAsl withianpehitnegl isciat atuibgrecttilvet deter mi nati on
col | aboh atth eo na g rec ires ptolasti bdieedg .or t h

Q: I f the ranges are too varied, perhaps the resu
aggregate-doheyoualuwsees mean, mediHaw do woaothendhepo

A We nheavveer r esort ed;tthoe rreemosvoinn g hoaut lyioeur ssel ect t h
commi ttee is because they have the relevant and a
typimeaddy andr meidms asa atrodmsiomet i mes you might want
poolt Aot haearmndtitrhess i s actually a good,pmadbntée in t
aggregate tybe reppbohsanoi yara czhe delhegaesrgimrsssa &brl e g diorsg
be used in, for i nyduwnacaen itrmhter onbudedCa mgme s suadyt aof o
woulld c rom diét Eepenseexpather than an aggregated
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An Exper i menet allo bMocdceol Moafr kteht pl ac e

Warren K. Bickel, PhD
Addi ction RecovEr gl ResBiaombddiCeaVYieRgismiaa chedmstitu

Abstract

This presentation introduces an experi me
be used t oefffoercetcsa sotf tnheew . Phiosl uma de lanidn ypmll
subjects making actual product purchases

Results are presented foodfeilvaeagstcudiae®tt
and/ or policy chhasgedstludelgead e paufr cvihhmisehs f o
nicotine standards or vaping bans.

Introduction

Tobacco control would benefit from eMdiomartreesntofme
can adequately esti matoen tohre teofbfaeccctos porfo dau cnte wo nr etghu
and subWe itasweeddhpnew experi meamahemehbBodyhamic tc
mar ketamldadeec ast the effects, owhneiwvhepkepoeda cntesn taan d tpo
maekpl( 8T #)

Weorgani ze bDheaskeg gaveit ¢eé® smokersamddeonthemnyobbhca
much money as they typically spend mAmatzhoenk e t obac
i nterface wher eodwec tcso,n tarloltl hcieahineld iptrini @regsr cafn ds hlej ec B S ¢
will then wor k t de ogatkoisscegvnearrail o sp,o toehretai oafla mdeh o mlhy wi
selected and act ywiltlly tmuad iesaipyg y oimashte Irkreoduct s and
money that we haMetdlelhotgtpedatl 6 yt hhamblowwhep wanhhr et
unused product and get compensated for the return

What arwvee i nt erested i n tar,e bnoaahs urne se nosfiot dyle aasmtelin &l ie tmia v
Subj ec tpy dmaicdade and ableshoa. isiudbrisit 3 aue ntoanl, K weg about e
substadveutiinmndrhgeraisee of a c odov evietnso@mpada dpurcad uchtat r e m
constantapmicciennsuifptafdik evoul d i ndi cate,aaddeagr eanoimes
that degree.

The met hodpefsonthaber aenodoi rsg uan ess d emyphe/nt sess
the psthbattct hey may not bienigha®BiTMi aeswi bhs tUhdpr ence
of these scenarios will come true, theVy wbltl dwal k
environment, and then we will follow up with then
a given experiment.

So why a compl ex exper Bme attunsde ttypea cacrnod nmau rkkee rp | cafc e
mar ket pl acaen daletlearsst idceinFy g aisnleoswiselins ex aumpil enf rom one
studi es.
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100

Phase 1 Phase 2
Nicotine-Containing Alone Nicotine-Containing & Gum
° }““"i\
—@— Nicotine-containing
1 —B— Denicotinized
—&— Nicotine Gum
) ' -
g 1 10 100 1000 10000 1 10 100 1000 10000
T 100
= Phase 3 Phase 4
2 Nicotine-Containing Nicotine-Containing,
E & Denicotinized Denicotinized & Gum
b5
W 10 i
© ——
-
T// \\
1
1 10 100 1000 10000 1 10 100 1000 10000
Unit Price of Manipulated Reinforcer
Figure 1. Demand el asticity and substitution for

Example studies

Here we present examples of filwee snmdudiglrismgi ass nign t ¢
price and/ or, @wnldi cyhrelkamgesvhi ch involve il l egal [
standards or vaping bans.

Experiment 1:Effect of ecigarettenicotine strengths onsubstitution

Thi s was va Bsht usdnyo kiesrwsb j(emmé&t ghsiunr i n g -cd igpa red tt tee panmrd he
five prices of convehfetmmalt deifd arémtgttldls) ad eediynogu/r mLd
findings, as shown in Figure 2, were as foll ows:

T G garette purchasing decreased as a function of
T ELi quid purchasing increased adsi qauifdunscttrieonngtohf b
1T The 24 nphgi/quli de appears to fluoacrtcobngansettése best s
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A Conventional Cigarette Demand B E-Liquid Substitutability
O 0 mg/mL e-liquid Cond. O 0 mg/mL e-liquid Cond.

o) 1504 4 6 mg/mL e-liquid Cond. =) 150/ ® 6 mg/mL e-liquid Cond.

é € 12 mg/mL e-liquid Cond. é © 12 mg/mL e-liquid Cond.

T ® 24 mg/mL e-liquid Cond. T @ 24 mg/mL e-liquid Cond.
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Figure Ron&lbneviegar editgea rdeetntaen ds wabnsdt iet ut abi | ity
Pope et) al , 2019
Experi ment 2: I ntegrated tax policy

This study

taxation. Tobawawl ¢ airmpgos & aa ahtii gpomer

i nvol vesuBbeotn) pbacmma faidam @ hty w tocht i iaortnm
t axt reegru atlH ayn o
t oba

medi ci nal ni cot i wiet hyeo afteensw soauticgeagns aptrioodnu cotfs a | |

whihara reducti ond tlaexvyprtoapxoessali nwoulopor twiotnihet o
goalt r anisntgpbanco

Subj erccthsgpspendd ¢ c tos sa 6
were® faol |l ows:

T

T

Thet@amoumt cofti ne( mg)

users

di f fer enth ebseptrvwepeons al s
Hi gher taxe®oveidelndad
Th eo bta pcropr py pdesal eased

medi ci nal

ni cotine

Tharmducpriooppsal eased

purchases

away from the most

purchased from tobacco/ med

ower

p urodbhasiongy dofd nacltt ecahsaesdi npg

har mf ul

¢

mul t isp | iKeeayt if v en dti anxg sf,a catsors how

C

pur chasi nagnmbefs uclotnebdu sitni bglree
of ENDSpaondusmekel ess tobacco
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Experiment 3: Effectsf reduced nicotine standards on illegal purchases
experi ments

Thi s

mar k etlplllaicce.t
c o mme r cTi hael
empirical

i n
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Where are we
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This experbfhennhlineobmeleasd(bempwaead spdbjeicpsi)ng
| ow nli egdligma® etar@seunst i ona,l me gygsawrkiteitgopdnmace pfFfeverenc
price Kriyalfs ndings, summailniczea@anidn pFioglwrce 5t awmarae
substitutabilitgabemawekat pegaésaaddi pteduct s.

1.001 Cigarette Type

= VLNC
- Conventional

0.75

0.501

0.251

Predicted Probability of Choosing lllegal Marketplace

0.001

1/2 MP 1 MP 2 MP 4 MP 8 MP
Price per Legal Cigarette

Figure 5. Probability of choosing illegal tobaccoa
cigaret tfrsel ¢&(@bxosurecte:al ., m@aduscript in preparatio

Experiment 4: Effects of vapinbgans on illegal purchases

This st udy iomidolnee sgsanpket s, user ssbeamwedecyslehpmens h
purchases in the cases of no vaping ban, a full v
fo

as theti mp monetary fines r il 1l egal purchases.
1T Bans increased wiltlRrgtalhe pluachastesghfrett eammogee
T Increasing cigarette prtivtiet heclraznagedct|ivdgifoeeatl 4
cigarette smokers and dual users
T Thapvngrmadmuced gr eat ears iclolmptplddee dpvibroc thase s

T Monetary fines supprescslhhdeiydegtt epusebssbeagmd
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Cigarette smokers Dual users E-cigarette users

1.004

0.75+ /_——-—'-’

Condition
== ‘aping Ban
== Flavored Yaping Ban

== Mo Ban

\

==

T T T T T T T T T T T T T T T T T T
0.130.25 0.50 1.00 2.00 4.000.13 0.25 0.50 1.00 2.00 4.000.13 0.25 0.50 1.00 2.00 4.00
Price per Legal Cigarette

0.004

Predicted Probability of Choosing lllegal Marketplace

Figure 6. Predicted probability of choosing il1leg
(Sourcd:enmotseat)as 2021

>

Demand Intensity (logQ0)

| N.S. B

i +

+ Cigarette smokers Dual users  E-cigarette users

~
(6]

Likelihood of purchasing
in the illegal market

C
Group F + *
@' Cigarette smokers % e L *
251 @ Dual users U o
@ E-cigarette users g *
[=]
1'0 3'0 160 360 10'00 Cigarette smokers Dual users  E-cigarette users
Fine (US$)
Figure 7. I mpact of monetary Hriedieesacedmr @iflllaegal t ob

Experiment 5: Effects of vaping bans on illegal purchasés systematic extension

This study extended t h&edPdpremalkgrag,staidyusera, samgd |
USCanada and Engl andTCumtr d g e cdataani fnresm tthlkee pr edi ct e
i1l egal products across ci gao ebava pp migt dalaév eél ayou
vapi ngnédmartial .fl avor ban
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Figure 8 vseroawsl ,t haactr oos,s weel |s eteh rtehee csoaumet rgieenser al r a

these different conditions engendering illicit pu
Thailkows that we can get generalizable trteswdidsdénro
groups of individuals across different countries,
_ Cigarette smokers | Dual users E-cigarette users Cigarette smokers | Oual users E-cigarette users | Cigarette smokers | Dual users __E-cigarette users

£ En £ us ' ca

;i " : g

" Price pelecqalC»gavet:cHnullwph(alwc factor) " Price per L(\galeravc(‘m(n\ul:rph‘mlwv!ac!ol: ’ Price per Legal c}gme:'zcmmuﬁpr..(amo factor)
NoBan === Partial Flavor Ban === Total Flavor Ban EcigBan

Figure 8. Projected probability of choosing illeg
and CanadRr e-li(¢Sabausr ceet: al ., manpuscript in preparatdi

Conclusions

The experimental tobacco palikieglpdace mprsad®Ecte sd d rhae
Subst ist uvaieo rs.ln @Aven,tbce adapted t o addr es sl eav avnacrei ettoy
t obaccoldanntarssle.s 2 ab iodiog g mgyaekt bss di f f ed ewel icowent |
t hiat coul d be a useful t ool ,afntdhnea delaicncgg ocfo nfturtodr, e
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Questions and answers

Q: When you bok at the demand curve for cigarettes and the demand curve for alternatives
like e-cigaretteswith a taxation scheme where they tax them comparablyersusone where

you have alower tax for the ENDSproduct what happens to the overall demand for cigarettes
at any given price?When we have differential taxation, do we see a greater decrease in
demand at any given price?

AThese were all conventional <cigarette smokers, ¢
they were primarily wusing conventional cigarettes
away from premium ta@andondegqeryonui € ani gereetattesvhat
up and start purchasing alternative products. So
alternatives are.

Clearly with harm reduction, there wastaxn teiaerl.i eA
since thenai wasi nealktveah d add ep aimn tttyhhed tatxtatt e mka a | it

and then we tsiaown noor &&/éher enn scBoobvsithneginudt iwvont h t he di ff e
the demand curve wiesawaetwulaé |l yat mweedwbhteinon schema.

Q: What kind of informationdid respondents receive about the illegal mark&¥ou mentioned
fines, but I'm wondering if to the respondent, are there any perceived negative consequences
to purchasing through the illegal market, or barriers to accessing that illegal market?

Hrst, this was an initial expentmahty Tmahei puimbeée
i nnumer abl e. For exampl e, wapcobbdi putyitbhhatdehay
purchased is not actually the pgrhcathbectgutahat yyod t ¢
| oweWlvat ve done in thesetlandiillile rtidsti amajr ksett ttd ad:
associated with illicit market purchase.

N a subsequentwaesx preorti npernet syeenwthes dc dlde rpee opl e i f t hey
beWe did the profil e oafs kvetdgat woel chobad ppeah aeet vy 0 d
measthedi ncrease of negative mood st attlekse g 8S8lo mweer kt
i's not without consequence for the consumer.

Ofcourse, that could be ampl i fi efdori ne xaanya yosive Ityhoeus e

become known to the authorities as an il l egal pur
that' s what we | ove caboourartkhea pd xapceer.i men ti asl rtodluas t
can exmpd orlee onisyt hwangi npatts. i s our own creati vi
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GenerbBModaelgs Bef ore GeneA aBdldgwidlaark a m
Approach

Ray Niaura, PhD, NYU College of Global Public Heas

Abstract

This presentation examines two exampl es
a propensity score analysis and a Bayesi
eci gar eatntde cusgear ette smoking.among youth

Introduction

This presentation discusses modeling str atigdi es f
d mensionPoptud aitm omhd& ssessmemA] tdd d yT syaauptt He oaatk dinhhlee a
associ actiigoanr eotft ee use and cigarette use longitudin

OQuffirst example is a var iuasteido nd ecafl pwiaphe nshiet ynus ct a rt
assessed MNaxtb,asgl eract | ywenwid staamhek dadtoaits eBta,yesi an
ot her approaches@taddahtbageabfysBayesi an bhatswcrk$
means | earning how thesepevanothorys cdabnmogs ta spsoot geimadtti eac
confovadi&dhads |l vy, wbkbewhbetlt ddeousbying potential ¢
story that we might want to know.

Example: An entropy balancing propensity score analysis

Thi sstfudkygstet alut i Wihadadipenacandtirealpy bal ancang appr
multitudeesfFi ghvasilahe des,ignwbi chheweasal gsit®ed t ¢
Wave 1, <cl| as«ciifgiagd teéMacviessRirvseaadd t hedalfookegdrattpa
outcomes at Wave 3.

— E-Cigarette Use =| No Cigarette Use (n = 229)
) (n = 264)
Tobacco Naive

(n = 6617)

a-[ Cigarette Initiation (n = 33) ]——[ Cigarette Current Use (n = 11) ]
Exclusive

a-[ Missing Value (n = 2) ]

Exclusive (
b Cigarette Use { Cigarette Current Use (n = 40) I
(n =57)

Completed W1-3
(n = 7893)

Tobacco Use
(n=974)

Y

Aged 12-15
at Wave 1

(n = 5947)

(n = 93086)

Cigarette Initiation (n = 147) I Cigarette Current Use (n = 57) I
Tobacco Naive* {
e
-

Missing Value

(n=4) B
»| Missed W2 or W3 e
(n =1413) —
Other Tobacco Use
|

(n = 1384)

[ No Cigarette Use* (n = 5788) ]

Wave 1 Wave 2 Wave 3

Figure 1. Design of propensity score analysis, ba

The exposairgamwatst € use at Wawvdeay2,c itghaer eotuttec osmmeo kiisn g
we denti fiexpoSburerepotentially confoundiThgseovar.i
incbetdé paeepeeod tf actosesci odemdgngphic (e.g., sex,
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depression, impul sionaly,( enedg.,cadl dolsdloryge, berhayi
' iving with smokers, parental monitoring) factors

Wet hen emaml|l eynwed opy ba,whnicsihneg taparoadle todadj gbt s n
t he weight of each participant so that the covar.i
mean and, valbivda mde)s tpheo preasdafyctsicmg.e Survey weigh
the model ¢éobropeyt bvadaiaginbtpss.g wor ked wercy mpelelt e dat tair
of the 55 covari at esst aonrd aprodtieznetdi anhe acno ndf i ohtif aedr eednsc e s
variables after entropy balancing were close to z

Tabl e X®ssh dtwsef rooumt come woft hehef deat ggdsetitne terapo eu
t obancaciove yout h, andmptalsathaddnei g Advheeintdpeetriddohrineg anal y
with sampl i b oedwdesi fyroahse ocerfltye,gr et t e use on issubsequ
5.61 arfdwer do the entropy balancinign ahatbeosedgsemntat:
examitrhiengpredictive power of initial cigparedde us:
ratio of 47.23 decreases to 21.98 after entropy ©

The Effects of E-cigarette Ever Use on Subsequent Combustible Cigarette Use

Outcome Sampling Weights Only EB + Sampling Weights
Sample 1 B SE OR (95% CI) B SE OR (95% CI)
Cigarette Initiation 1.79  0.25 5.99 (3.66, 9.78) 1.17 0.34 3.22 (1.65,6.33)
Past 30-day Cigarette Use ~ 1.64  0.34 5.16 (2.64, 10.03) 1.30 0.51 3.67 (1.35, 10.06)
Sample 2

Past 30-day Cigarette Use  3.84  0.30 47.23 (26.14 85.34) 3.09 0.41 21.98 (9.86, 49.43)

Notes. EB = Entropy balancing; B: unstandardized regression coefficient; SE = standard error; OR = adjusted odds ratio. The first set
of ORs was based on a model adjusted for sampling weights only. The second set of ORs was based on a model adjusted for sampling
weights and entropy balancing weights, where the entropy balancing model also used sampling weights,

Table 1. Restwlitgsarfedrt ee fufseec ton wsfubesequent combust i |
bal anci nYu gtSoallnn.c,e:to appear

Bayesian network approach

Next, we wid |IBalyiessciuasns rmnuestiwiogr Kk apbeosamsetdabanat ee
previ ousBaeyxeasmpane .net wor ks are a graphical represe
di strshavwirmgpo,abi | i stic relationships between the \
whi ch arss hakhpreseot et he tvhaaniealall s®, sameétames cal |
An arc | madied atte® nshadycii att 9 olme t yaenedn tthhee ambosdeensc e o f
independence between the variabl es.

A huge chhal Bapgeiawi nbtwoykmpopdel i ng, i s that the
supeexrponenadad ashowevienthregeenf o2 e stahneprl2eépaorsesi bl e net
So iarewgoing to use toolisnd itke tBalyle sa ant ;mreyt , wowe 1T
possible to do so in the space of algorithmic con

P a iBed
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work structure, so it searches thian thkip®dneas ¢ g

mum description | eshgtthweenome dtehatcoanpt exlilty aa

i
a, baseadmom th&emahood esali matceoppmpgBay e sk aowh e
t hedfnoert weoxekmpt an yse prior distributions over

ureald elkawmpl e of whatnOBdye d ied ltuacht Rucraemm encda@l ht a g st |
| €alu Ch el | enge t hat was .ieRewaed heese walreydsiadng a d
know what tamea $dtadudctwbumesewadheir favorite machir
uctur e. I ran the dat adexlacolghtBayssaimalLabyuanmnd
ssuring because it tells wusittshatobt.he Bayesi an
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Example: Network analysis using PATH data

Fi gusrheovdse pa ct i onf oorf dtlthre BRlaayteasi an net wor k amalky sins
progriladshe Aari abwksesWave necoadlele, s he covariates, at

exposure variable, and at Wave 3, we have the out
Wave 1

& & @© © @

et SR e pont T Pre-Exposure Covariates, Exposure and
.$ _____ t W“Cni‘ ...tm ...m?..,m Rﬂ“ “3 Outcome (temporal sequence)

¢ & & @ ¢ @
adhowmuch CigHealthwarn ERvisit me easCalm  SeeSafeTob TobRuleOut Wavel Wave3

cCee C & CE ¢ &

€ &6 6 & & &

mifudiomeccilog  ober  ResEnioy SeikCantacbes Tobtale T
& ¢ & & ¢ Total 58
Bronchitis  CurfewWknd widowed ParenTobReac  ReasSoc o TobSweeps. Dimm. 31
O ‘ ‘, ‘ ‘ ‘, Continuous 27
W Orar Cudeet  Patnd s Tebwy Tommvi Constraint 0
O ‘ ‘ ‘ ‘ ‘ Decision 0
black chronic ParTal Reaswgt  TobCl TVh Utility 0
Function 0

Figr data for Bayesian network analysis of PATH

Fi gusrhecawss i mpl e and computationally efamimcinm wei g
spanning tree, and it shows us that exposure and
besomeaeriabl e t hati viemnnetdrd rse rtthiean.i t y iwfeawvda sgcou snsge d 0
tools | ike Bayesian network modeling to tell us a
space of algorithmic complexity.

&

& Maximum Weight Spanning Tree (MWST). Constrained

_g;"“"’ to learning a tree structure (one parent per node)

& e e
- <
- & o
<

rO1r_y_sex_imp

. r01_yx0250
r03r_y_cur_cigs

exposure

Figareini mum wei(gWhStIWTs)p a renl iant g-cnitgg &eexept ot seusr ea ntdo cei g ar e
Fi g@usrheotwhse r esuistupeofvi @ esle nievhhrew@®@ngc ah go e etteadnl at he

jumbl ed heap interconnected on t he bloe#tht gabet ttehen
exposure and the outcome. Notice, though, that th
could think about these indirect | inks as possi bl
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Semi-supervised learning

Ecig exposure W2

Covariates W1

Fi gur Res ulstuspeafvisseendi | earning al gorithm.

Fi glusrheo wsstivedlh d t o si mpl,i fupimigebapptoathc structura
Essenthel Bygorithm cl ust erisgehtthefr sovhat anhes rertata

t hemselwee swelbfdered t 0 speacsi,fy nt fatctt,hear ¢ empor al rel a
®-
P & 2= Probabilistic structural
- = equation model
« o= <
@
R
'-“‘—:' .," Cig (P30D) W3
& v g€ )
Ecig exposure W2
& & )
o
B,
—
& ¢
L
Figur&esults of probabilistic structural equati ol

Fi g&isrheotwhse s ame rsemjusof wdlahanthewd agse¢eo®@rtshat we now &
connection betweenigagatéetetemekpaogur8uandoti ce th
highly intercorrel atedciagar atltsee dxayes werf ¢, easitdh ashree b

cowled considered poWei hdekveaeodtonnhdet $#d torfud hmearyie
howevenitskissaafylamakena cl ose | ockuatltmedevValhgat.
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Figar&dditional analysis where structure | earni ng
Lookiowgeratl p e moarerhan®,é henshiogturetory i s that the 1
predicsmofggi ngnoutcomes, but it doesn't do a real!/l

' ittl e strangelWwebulto okt 'ast naocotrureahtlityo @t lrnuest a 8 g | It hien e
terms of shared indiogamaet toem bhee ecame{@edmd %euibfade q he
we did a conventional statistical test, it would

Confusion Matrix
Occurrences  Reliability

Value 0(13053434.85) 1(146010.98)

0(13150545.09) 72.3359%
1(48900.73) 0.0652%

Gains Curve  Lift Curve Calibration Curva

Overall Precision: 99.1354% Mean Precision: 63.7995%

1 Overall Reliability; 99.0133% Mean Reliability: 90.8991%

| Gini Index: 1.0529% Relative Gini Index: 95.1818%
Lift Index: 1.0108 Relative Lift Index: 99.9724%
ROC Index: 97.5910%
Calibration Index: 89.9159%

‘ Binary Log-Loss: 0.0279
R: 0.5843 RMSE: 0.0849
R2:0.3414 NRMSE: 8.4883%

. Acceptance Threshold: Maximum Likelihood

False Posiie Rate

Fi gur kesuldlsl omodele perf or mance.

Figbsdowsoranadd plodagal wihteth edtf ect of talhe tdaaepdd suynreen ,v
i n rantkheebf et s of ot her Onfeactthoirnsg owneh echokusldda tdeomme s e
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t he eicndief fects and all the different pathways, wl
analysis that would be very hard to do in other t

.y cur_eigs
10110629

£
g
H

Fi gwd eTornado plot of total effects.

Fin&i gyus@dows how yewnwreah BayesWvhe Inefttwdedkddra tseh oavs
t harye obsesaleadut 4. 18 percentewifgdrmdMatvegodthopoplud s
1.1 percent actualmet minbkkleed ppacd lgacvetbéep of be mMev i
yout hecugead Bt £ebBe 1 ncrweisteo mpnelrscheonkti ntgo Od . 8B e per gken
we Blekti gaveetto zemokgpoeegsc efnrtom 1. 1 peHemghaiinsp ©Oh 9.
corresponds to the titsdmo&itnihga tbh ew ep eceadiimgdkenedgec tc amo n

i ri3r_y_cur_cigs ri3r_y_cur_cigs
Fﬂuga;_n?'ﬂc.ﬂrﬂm gv: 0.105 I ea_n}:"tl.ﬂﬁ ev: 0.216 M ea_n?'ﬂ.ﬂlm ev: 0.097
Value: 0.011 (+0.002) Value: 0.049 (+0.038) Value: 0.009 (-0.038)
98.89% &0 95.11% &0 99 .06% &0
1.11% 1 4.89% 1 0.94% 1
| L L
I i r
eXposure exposure
axg:)ﬂu::uur%ltz Dev: 0.200 M epﬁn: 1.000 Dev: 0.000 L] epﬂn: 0.000 Dev: 0.000
Value: 0.042 (+0.042) Value: 1.000 (+0.958) “Walue: 0.000 (-1.000}
95.82% : 0 0.00% 0 100.00°% 0
4.18% 1 100.00°%%6 1 0.00% 1
- L L
Observation Ecig use set to 100% Ecig use set to 0%

Fi gdreRdsults fromcsgatengeevsdeh@Eopherecs eretd alrmad az
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Questions and answers

Q: You were putting many covariates into the analysis, and then this is what you gotvhat if

you were to start with a smaller numbeof covariates?

AThiwhyi sl did the probabideibth@auseérbbstopomdr egqguasi
|l ooking for a way to simplify those, in terms of
we ended up with 8 variables rathegsutchiisnats Ibebt. Bupge
agree ought to be confounding variabl es.

There are | ots of ways to approach the covariate
if you boil it oall down i nto a singbei scotehbee st adorm
or the -rightnknehey all tell us di fferent things.

Q: You describe tle complex structure of the €igarette to cigarette relationship as largely not
direct, at least not initially Would you say that thisprovides prety strong evidence, without an
a priori model, for what might be called shared vulnerability or other factors that have to do
with risk taking behavior in some way

AThere are a | ot of ilIndtiwrederolke ealf ft oc tke,pddbad kit m&td' =
understand what those mean. You can say that s ome
word for a | ot of these things. And notice that |
that' s goi mg wtoo kt ake mor

It ' s not just as simple as "we have this associati
resi dual effect, whicholwe st hmeurcehf onmmoer ec aclol mpal ecxa uasnadl
than that. So that's why this is a work in progre
those questions.

Q: |l sn'"t the Bayesian modeling apppioakhoat tylpe ké
variables? Would that be your interpretation?
AXYes, it can be Theednazhomg tlkrasailnigmédevret her f wad
associations &antdhiwmat heé tv adi atw'l s so pftiinmd zae ds.t rSuoc ti unr
you're | ooking at the optimized network, you're s
Then youhewuwhlatasker t he mac btion eqptehegarhoadenlgs ,f i onrd so tcl

e
concept uwle onoldde Itsake the same variables and reartr
then you can then test one m&delyeag aiamsitt ragndtoh gre
see which var i abdnruashearee tpaled ysiprggirhav args!| e
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Panel Di scaswat iome Apprhoaddehhea sa nted e@esn

Panel Di sJcowdsys iSo m dweiltar , PhD, Aylin Sertkaya, , PhD,
with additional c¢ ormtmrsi, b PthiDgn Nefwr o/fmr ka Wind vARb si ty
Food and Drug Administration

Moder aDadi by L evRaf aPehlD Menzda, PhD

Abstract

This is a summary of a panel discussion
Symposi uain,ng@dauccise ngen gruaetsitn @ nsaroamet er s
regul atory ,sadine Q&A rmod enlad

QBayesian networks are a pryomardatymniegaipther camet appt
appliedyipr toh ?&pptdagbu then incorporate, for ex:
di screte choice analysis, or an experimental mar K
affect ?2he results

Raymond :Adsaalruiat el y, the answkRecawssa, tthomusaxamplee c
if you're building a model with a Bayesian networ
group of experts specify the structure of a model
how are you going to do that? Well, you use the &€
approach when there's no good data to draw fr om.

L kewi selhalbtolidni DRE and e xppleanteembfoodra | g emmaerrkaetti e par a
for some of these associations could be very comp
everything kind of swimming together in a really
seeing ahnosve wehat pebppbedhabecdese there are other

The thing | | ike about the Bayesian networks i s t
model s and popul ate the models wythi asat aBamdyehat
pretty. exciting

Davi d:Anelvy hat | eads to kind of | odbcknmnngoat ptodceD:s
to help structure expert elicitation, discrete ch
Rayoormd NiYa@srayou carrs@gesyxod ycdn meave something ca
net wor ks, but inyaduwfdaregantctiee seargrjroamvhat i f a tax incre
these products are unagvaduahlse aomnd whhat badlaeakt mialr ke
be modeled in a network structure. But again, you
you'd have to get that information thebaegbhbdbheeex
experiments or through elicitation. But | see tha
Raf ael:Fdavre zianst ance, how much does available empir
expert elicitation? Maybe i tuaslwlyaltetviewe ltyh ee adsay at d
you share with the experts, and maybe your- quest.
haweu. | presume it's the same for di scrpeltaec gclthoti ¢

to help design the specific experiments that you'
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Davi d
expl i

Il meypyywrticul ar, what you see in the real worl

citly considered in an exmptealt mdrikettmltd oen. 03

val uhow you might use empirical data, and then al

that'

Jody
choic
exper
ver su
fabul
whet h

So |
bench
t hink
smoke
So |

And |
how,
gi ve
wi t ho
t hat .

Q: Wh
t hey
seems
happe

Warr e
t hing

One o
funct
dose
many
curve
a who
to ru

Jody
about
And a
Somet
can p
about
we al

But r
right

P a gQe2

s been described to bring together these twao

Silnddédliak it's a good idea to btiong whem"abl ¢
e experiment better or worse data?", -lli ke@eok
i ment al data or the discrete choice experi me
s dr elalt awoBlut real world data -fas mmighpr ochi al
ous, but when they scan a cigarette pack, yo
er they went to anonmed.store where it wasn'

t h
ma

i nk tahpaptr ol aosohkeienagl layc riomspsor t ant because | do
rk where we can compare everything to it a
you need-lberdealvley imi pigamiNI'es” and the nati ¢
Ss. So getting people coming together with €
hink that would be very good.

just say gQoetbtbeghquhekatdhangagé df ddi s
any other, there paroedaurceeat t gr i mpbc omat h
e sample questions. A discaored et ltehto'i £ ej e

I
ik
opl

eing thorough in how you increase the qu

T O

y isn'"t the FDA setting up funded | abs devot
are thinking about? Given the scalability an
that you coul d lye addaplglegtit n @qZgstaedy bafet et at u
ning?

n:SBi ¢lkbelt he FDA, I " m avail abl e! Il think you'r
s | think would be interestanalgslde W aroikdtnigo rag

f the values that the experimental tobacco n
n. We're noweloekiogkanhgaatabasypeiamaei cen
rpraincde oveve again. tAmdrthefbddwet y epfl itcladti oi
el ds, i ncluding some that overlap our s, IS
can be curvi ltion ecaormp aarned cwahne rper oydouuc ed edciifdfee r

e function, you have a deeper set of wvari ab

into the issue of "1 just picked the wrong

Siindéli akwohaeéet S5ul idea, and with the discret
two thousand, and we have quotas so that th
s | said, I strongly belsieavativel afgdbeampplpe
i mes hard to fthkepspecifvbcmgunohastobgetitwoa
ut 1 n, again, anything you want. Li keedhi s t
EVALI and COVID, so you can be timely and a
so have functions because we mani pul ate pric

eally, you can dowhatylod i mgsty oiumpvamtta ntT her qwle
there? And DCEs are very good whden ayou don'



someti mes better, but t he DCEs can be usefal Beca
it seems | i ke a wonder f ul i de a.

Raymond :INd ayyawm t hink that you would be able to fi

UusS, in terms of some of the results that you've s
Jody SiYmdel am di ffer enbty srietguiaotniso,n sb.utWewes akrmpolwe t he
definitely show that. And | think it's important
the real world data. but we also knowyihg ¢destices
pass | aws to cowigalretolkeamaokedts Eheéee the West (
So, yes, ably Bwpbesebyhgergder differences, by race,
Ayl i n Slerjtikksaty awant t o omma kteh eas eq utiycpke sc oonfmepnrti mar y d e
natur al di screte choice experiments from smokers
number of projects for the FDA. One of trhwei shiuadilre
is the Paperwork Reduction Act, which Iimits prin
than nine entities or individuals, an agency need
which could tsaker upone ftawro eg@&@@ah coll ection. So th
QIlf the FDA or a regulatory or government agency

there is | totwl é oingf aviomd tdi o t ake to plan, conduct
exepr i ment al market analysis, a discrete choice ex
that can be done within a year, within six months
could be achieved?

WarrenTBia¢t kel at igore.atThgeuewway t o think about it 1is

trying to understand a range of conditions, and t
l ot of intuitive sense, and mhaoisgtheghal mewof It
conditions, and that sets the occasion to say we
can pick the optimal ones-:suMbnpcaecttheefrand tt sstduwestctemse eax
variability that otherwise might be noise, and al
But those studies, at different scales, can be do
available to do etstsemheamdasyywucagrtadmnto more ref.]
user t hatgausedst ees X amount andistthkesmbkergerghoe
accumul ate t hem. But gener al Iltyudiite'ss, pwee tctayn ogueitc ki,
matter of mont hs, not a year.

Raymond :INti'asuraea matter of resources, right? | me an
studies, then you should be able to do them quick
Q: Would that bendhexpameée ®bdbi cDCB$Si ons? Are we t e
approaches being comparable in their timescale? C
them al |l in a relatively quick time frame?

Ayl i n SYeds,k atylaat ' spamppl elciabdil eattioomrx t oo. I me an,

and know the exact questions you want to ask, the

Jody SiWndél ar di screte choice experimennowiliayeual
battery of a whole bunch of different surveys, s
take two months to get twoephoessmanat peo®pd ampli ¢ h Ia
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you want sométimidngognhameer | i &e bl ack ment hol S mo Kk e
about an online survey is that highly educated wh
why you have to set up quot agyaexipders onmeataq@uotsd i danr
done. 1t's a |l onger discussion about how | ong the
real world policies.

David Abrraemasl | y | ove this conver sathioawrg.htls jalbsotutwa

increase the trjaardg ulhat ir are,n dir lbeenalayr eRragyyyt s cr at ched
what he did with BayesialLab and three waves of da
know, repesated mewasudata poinasdooaompherciotreesel

bet ween different products is hugely informative,
one. Clearly, Ray,anoduladd dd oWamhead d rhden bdsa Vidleo ienvge n mor e
and perhaps stronger relationships as you foll ow
baseline.

The second point is that you could pick hoswmaell,
already got three or four waves of data, to infor

whatever a key subset of a discrete choice exper.i
even somet hi ngr mtd medixagildidctitita ni. n f

So that kind of triangulation is wusually met wi t h
40 thousand households at all because ther S rea
suggted that actually within a | arge sample I i ke
and you still have a fairly | arge sample within t
not necessarily cy ntthaemi mvadrealiln saamplbe.g Amad -of cou

based and other ways of sampkanggppopbeweanbetwhe
is now being conducted.

Finally, i f we were concernsdombaski ngaatfewtegxopf
would have helped us to get rid of smoking, we wo
enough. And the advantages of informing poéldicy by
samples informed by ful |lamnessueas nofmilcean giathudd ian arla sdsa

proposed for rapidly informing FDA hot button pol

WarrenABdc kel your point, the | asvort hianng dn rielpll @ gca
was done afterwhwe hadcadmpge pedwdl ehe | TC survey, to
study. And that's where we got the subsampl e. But
can skeed w o inform what we observed.

Jody Siindéliak the timeliness of that would be goc

rapidly changing regulatory environment i s you ha
withbeseschange, maybe, but also to provide data be
timely basis would be very hel pful right now.

Q: One question that | have is about the chall eng
notdittriaonal |, and finding resistance from those wh
this. So how can we increase the r ebteygoafl| istt wdofest,

and al so theed@domrfniddevihaeagi,nhelmayttho be done to edt
community?
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WarrenCBirtlkhelinly the experiment al mar ket pl ace is
guestion. | think the extent that we cahrehgwhcba
each of tWwki me awao utlehde, | enxctreemats et hat any esti mates t
studies could be integrated into work. But there
mar ket pl ace. Weeowed eg omthtoe marseonseayi ng,-weYaw nkKnnow,anit
experiment, we want to measure. We want epi demi ol

Raymond :Blitauycau know, there are good stories to t
scientists, we're going to expect that sort of cr
public at | arge. I don't know how to bridge that
transl ate t heorfiadienxgpse rfirmmemtDaCIE mar ket pl ace i nto
be able to run with. It seems dtohame a ol dte dfare pcildo

Jody Silndéliak you can al so paoiurbtstad ututtahbatl itthyes e ar
comes up ag;aoifn eaxnadmpalgea, i ni f you ipp&cs gaaeltawst owlharmrh
are doing, not realizing that you're sending peonqp
without understanding the whole ecosystem, and |

And also on the idea -+tlhdathiekeriyft hitnq@acdhuadlld ddorewse
precision i not as valuabheyasAaothaltl yeasdar $t b
there i s a ertain amount of uncéghaientygy, manmnéedl s
prodowcet sonc and off the markethawhngensitsatdygn aamiec pi
better than a sense of false precision.

Q: Jody, could you comment more on how to neesasur e
using experimental methods, and how to incorporat
Jody SiFmdeltar ay ceoautphloer sofcanM i brate their DCE to re
calibrate it to the real world data so we can red
we have is statistical uncerptlaei nitny ,o ubre csaaurspd ew ea nhda
confidence interval

Because we can | ook at heterogeneity, it's not ab
esti mat es. For example, young -wemknowethmmtp, e&f 6 foé r
smokerwamnteatld yhave atntlent t ciwgat et ece ggoa rtea tfelsavor ed
So we can | ook at how these things vary. I f you |
you get to s maklnloew wsiutbhg rrmunms Icyeonst motntysi ng that wi
know that these groups are heterogeneous, and poog

can be a mistake.
Q: Dr . CatBgnBackBongeneeoAdSkEBMOIs e@ditiecr f dr Toba

has some comments on the earlier discussion about
Cathy Bdckiursd eavdadimteescs tam eawhyedogsaest i ome FDA fu
do some of thildiidnwaotetoeaglaytitma?, as you know,
ni mble on being able to do any research really qu
at | east 10 montshs.n I&€ ORbe wafs @& wr hgqowal t hi s possi
And of <cieupsebabhwgt in my estimation, not worKking

get sbmeashefngs to happen.
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Simul ationTdMbdetonBegul atory Science: Where are we
We can't FtDaAIOl dmddmto cyp wretgiulbo ntshey have bAese mswenrhn o un

have to try to be as nimble as possible, and | th
Georgetown TCORS is exactly that, trying to do mo
announce them, ttohebeitnpearcta popfr osxoonmeatoef t hese pol i c
policies at the state and community | evel

I just wantedtobalkly sackhawl, edge t hat we're not a
need to have t hret ipfeiea Irietve reameudr esctioe hel p i nform o
announcement in April of the menthol ban in cigar

while. And so thinking of the tiemearwihl nolwe blelap
informative to the FDA.

Editord®drnoBacki ngetr 0a fremma lk sd ias sheymi A iaonnd odfo inn

represent Agency position or policy.

Q: Could the panel comment ow€oulmhérvyvakoempaftisomnesfrn
funds US studies, which may be a missed opportuni
WarrenVYBisclknetlee nat i onall Tlklobpecb, Cwhtcbhli é6 funded
coll aborators who bring ttpeioviadwers faumnuadii mqmg ef ropm oo tt
And indeed, with the support of |1 TC, that has enc
l eodNIl H, there' sccopphngssesompacri ®es.

DavidlILdwy:l that my bovbliveeehTC and CAsToOoR reall
I would also point out that one of the cancer gro
so | think increasingly t hetr ecosungtoriinegs taon db et hweotr kc
and provide insight to the kind of modeling that

Rafaell Meathtankoour speakery 3irmdgelltidm SmrdrBsaiyde ] J o
and Ray I|IMioauroau b a vAhbdrnaknss ,t oC a tahnyd Beavcekri yndgreal whe sh a ® n
This has been a great discussion.
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Soci al Net work Structure and Cigare
Young Adul t s

Il ris Yuefan Shao, MP H, Emory University

Abstract

This studycexdminreegdvor k structural <charac
adults with different adoglaersectetnet samodk i ynogu t
ot he Add Hemmehfsi edWwehif pusaudr dey MmmupnCQ S
strubéuwesn smoking stathet weompsqciaald m
structur al featoreyoamd wdbhadtccobuwsenot a

Introduction

This pr esendsatciiad wieltlwodikssus ucture and cigarett
aduAbackgrogmuderecemowy updated data from the Na
showi mgstphate the decline in youtheueewa$ nombughi
in teen cigarette slmo kaidndg tfiroonm 2tehledo kteoo p200n2h00.0 in n io f
cigarette smoking in early adus2tOl02o da njdo wedt1lh8htaim d o
proporti onr eotft ed asmoyk ecrisgawho transitioned stbomygaily
abou%i ”202018.

Current Use of Select Tobacco Products
Among High School Students, 2019 and 2020

35
30
25
20
15
10
5
0
Any tobacco Any Multiple  E-cigarettes Cigars Smokeless
product combustible tobacco tobacco
tobacco products
product
2019 m2020
Figure 1. Current use of select tobacco products
MMWR , Decembbéett h8; /2W&®%. cdc. gov/ mmwr/ vol umes/ 69/ v
Findi ngsxttemsni ve number of sociological and epide
social i netswnwrkk ng behaviors amongeadbieaklkent scige

behaviors have been srhdivine nedtsvhoxrpkocur €l atoed moikth s
net work has al so been olbisgherdl itle lieadd odfi gdhmd k i
of smoking i niti aMoisotnk weenwinn gs tauddoil eess cleinnksi,ing soci al
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Simul ationTdMbdetonBegul atory Science: Where are we

among the younger population has béder ec-RaeBBomnmdr ar
hypot,hesicd)al norm theory( MoBhtehwlarme ciempdi wif d lhalm |
emul ate tbé beamammeésredi vi dual s with tenhoitar bsemokit
net woskecl u

Modeling social network structure versus smoking behavior

This dynamic interplay between friendsht pdeetsiiegsn an
ofmany tobacco control programs targevengmpkunhb.
prevention measures, we might need to take into c
to individual <cigarette smngdorku mtgurbaelh,awh omratthwmiugthi
of Figupalt,Bbcl al dgnreutcwour rkasl properties polneeydsan i mp
per ceatvearkter nal ity prior to decision making, whi

has on a user whil e acompras ebbé wypugcthe same or

Network externa y Homophily / Frieadhg ey

Socut Network Otserves (e Of Dehdvor Socil Netwert ()
Seructural Characteriseis - Cgwrtie Smoking Strectural Characterntcs . Ounervnd thonce of bedavior
Cgrenie Smoning

Figure 2. shbeawetnohamobhnky/ friendship and smokir

network structur al characteristics.
To d,attehedbeekaay | i mited number of stubieé¢sveaat salkl
network structural featu&tberanddtobaaaeidsi npgaerotbiedunlv

i mportant when thinking abomet vwonmrdkd tnugr glr eprrenp @ rotni
net wor k dynamignapdinfgtbsidong whi ch are bothncauci a

soci al,asewwbt kas information diffusion.

I'n this preliminary analysis, we aim to explore t
and ggoaschul t s with different AdegeaarletthWWesvtsundboyk-amg b éh
home friendé$hi pddutveyw, the association between

smoking behaviors werveeBkitad U ss ead oiunt h diteh wafv etsh e fw
Figure 3.
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Transition into
Aduithood

Wave llI

Young
Adulthood

Wave IV

Adulthood
Wave V
(2016-2018)
Mean Age: 38.1
N=12,300

Adolescence
Wave Il
(1996)

Adolescence
Wave |

(1994-1995) (2001-2002)

Mean Age: 22.0
N=15,197

(2008)
Mean Age: 28.5
N=15,701

Mean Age: 15.7
N=20,745

Mean Age: 16.2
N=14,738

\ J
|

Exposure: Social Network Structural Measures
Covariates: socio-demographic factors, friends’ smoking behavior

Figure 3. Waves of the Add Health survey.

Net wotrrkufetat males of i nteeesnittiywizdauldeclbes twerinng coe
net wlorakme taerakd di t ina m &e acseuirredegeeter al i ty, as shown
propwadsysessedtbeadpoa@es!| ar resaamchvheudsetri opul ar
with smoking behavain@rdodmeertgnyseung adul ts

Netweork structural features

Betweenness centrality The number of times a node acts as a bridge along the shortest path
between two other nodes

Local clustering coefficient Fraction of a pair of nodes’ friends that are also friends with each other

Diameter The shortest distance between two nodes in the network

Centrality measure

Indegree centrality Percentage of ties that belong to one particular group out of entire
hetwork ties

Table 1. udNeoawalr kfesadatrures and centrality measur e.

Usi ng diHree |-Modmegirnvey, we construct ed asawvweashalt akiefnf er
network structural characteristics and tbagaltenee
there2Onvefr4esi vi dual pamedn cagpandfsaivd Wihgar 4 1ol d he me
partici pdme a @2tpeddords .aghk maj ority of t he adnolWasvcee nit
wher eMasv eiom Il 3 00 fpceurcgenadul t s were never smoker s.
Wa v ealldbdni nat edamakeur maent f r i endaswictohmpna rtehde tnoe tWaovr

Figuretheshbowsall friendship medthwad&yv evi t s c @ menu a li
fri ennokd lwiopak shnaast mber of subcommunities whereias as
Wave Itlhle overal [hdsstiaenceéshitqol efaortr wonmdourbea menmaoosti es,
S uggetshttaitreg over al | network is now | ess compact
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Simul ationTdMbdetonBegul atory Science: Where are we

v

Wave 1 Overall Friendship Network Wave 3 Overall Friendship Network
N of Edges = 35720 N of Edges = 6907
Maximum Number of Communities Detected = 3 Maximum Number of Communities Detected = 6
Figure 4. Wave | and 111 overall friendship net woc

looking at the friiebdpds mo pi nagtt dmteth kwtsvwdisavhee f e wer e 0
abolu.t3 % doof|l ess avhrot weég rao kaam@s%e mwmheor e f or mer smokers. 1
was no clear subgroup,aindhei nbeerobmbhese papgul At E
within the over.aWkvlielrdiwentes hi pven eftaighinséevea®™ Kk sr s e x hi
di fferent community structures as,acnna@dmpmpamrednt o sfmorn
former smakesmsaudkekrirbiof subcommuniti esnamdokmerght |
Theset rut 6 ur esamorkeemrds f ©monleer s are rel ati wmelvgems k eni $ ar

Wave |l Former Smokers
Wave Il Never Smokers Wave Ill Current Smokers

Figure 5. Wave |11 friendship network communities

Lookirmreggreetssi ons assessing the asescantinet wet web
adol e sevemli ser veddshhmtkitnlpe decr e®ésed bwchbiomttlédncr
i ndegr ee. cHonwervaelri,t ywe did not find an association
behavi or acneonn\ya waktell g si mi |l ar met hods.

However, among the young adult friendship network
whi ch i sotahenelacwale | evel clusteanngppfd@deaceasen
i hhobedds ofc breemmgkear as comp aesedrktear .bedinngddi ti on,

decrease niesmshettme e & | walySodhdomudease i n coudrdssemookfe rb eaisn g

compar edan evsdmexik T h e s en dfii cnadti enrgtsh eih e 8§ mo Klesss acempact ,
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with ffieeveds functi onitn g sa s yornigdyg éasd Yyt esmeeeenvso rrke | a't
di fferemtol e®metfth ennda tnvgosr k

Conclusions

To conclude, bwsedamns ¢ setchkattowea,| c tatmead macr o | evel n
characteristicsasthoskf egnHdpaagéocas awsl pl ay an i mpor
di fferentiatginmgd inwit diund lkss r a moanvsimoiks wnige tbwthr kct ur all
characteristinessestcradl acsybat weenhering coefficient
with cigarette smoking behavior among young adult

However, thereiaatienseohbltheyg pda&mtgtcudfaralplr,elti hme
generalizabilammgoddtue ttetubaeskhpopibé ati on, and there
due tocovashnbhtgemati on as weaé$ @ genmitavoirikg smuetveyr ke
second |l imi-teapootned smeéebeusel 6f tobacco use as wel

For t he naxtsresatrecph ,o fwetnhnsi sgihntg cdoantsa diemput ati on on t
the mi asi wegltli as,t mi esahganedéeébe coevolution bet we

features and Smokidng wee sdwiudrdnsgt onsitderal i heat pore s
of simulation model s, eamdiupoumg aguwmlami €smobifnagdloé
effectiveness of tobacco control measures on a sa@

Questions and answers

Q: Does the friendship network that you analyzginclude relationships betweenfamily
members or just friendship netwol.

AWe dtslkehoimaur v@/gvsefl and | nadmitwiddeeiere ftHoegmvded ot we d
specificahbgaewblcdaal |y si bl i nigsorarh fedxmidlay s meginlh
strength of the networ k tiieasnemiodh tt haoteu antaly yengkbir fi fee
about tlhiisbiadma$¢g at o t he main survey to identify thos

Q: Why did you choose the Add Health suey versus more recent data sources?

AAdHeal t h | mopateinmrdaltlhye 3 @prictsle nwealtaitvievel vy mor e c¢
net wor k ilnf owvamsatagliseost i ng t o capture tshmong fdiefrfeearc
develnotpanmhe peri ods, for example, theadobedamm&t@gian
isel atively dated as ,camplamwed magy rceowmesri deat & hatss f

Q: Have you considered using eTdwiat tdeart aorn oFd oe®lko ak
relationship?

AThere actually has been a siywdrasWedgaidgoonr €akkep
advantage of Twitter or Facebook at this pokgt be

as compar edsotfo |l tomegs & utdy ppe | studi es. | think thos:¢
the online kiansd oopfp oisnetde rtvoe ntthieonnsor e t r adri tpiodnacly s
ef f ect,invde nmeisgsht i heerest i f we're |l ooking at onl i ne
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An Estimation of t he Harm of Ment ho
19820018

Thuy LeUnPaBrsity of Michigan School of Public He

Abstract

This presentation describes a model used
Uni ted States, including excess smoking
ment helt teei guasre. Thilsa smod ed n what iman anll yHe a
(NHI'S) data from 1980 through 2018. The
excess smokers, three million laitfte i yadrad

t ment hol ocviegrartehtet epser i od studi ed.

Introduction

This presenamatéesni me@sicom befs the harm of menttohol ¢
2018in collaboration with Dr. David Mendez.

Ment hol <cigarettdée AORO sf amgdt bercaatee dvi dre stpr ead i1

in cigarettes creates a coonhaisnkgirnsgehatat badamand hhes
cigarette smoke. Menthol flavoring iiast el iskneolkyi ntgo ae
del ay s mok,i nafjnedc ets hatsi been aveengboihgf dabat ed ci ga
particul ar .

In 2011, the FDA Tobacco Products Scientific Advi
ment hol icni gtahree tmaersk et harms public health by incr
premature deaths and morbidity. I n 2013, and agai
results and other informatiemokhngheni mpattoaf me
factors, to inform regulatory actiofRsnahby theAPpL
the FDA announced plans to ban menthol <cigarettes

Modeling the harm of menthol garettes

Tguantify the harm causeddbhemerntbsbs smghregt pse\
initiation and mortt&a018 yt hant tdeaen Ufbe fatotmNéasB®dd t o
we-established $i smbai hgnpmedal ¢eocquamdi hgal hle e inf
cigarettes on the US population during the period

Figure 1 shows anTheebliuewboxXxes hi spmeseht major c
tracknombéeheof never smokeesnt holr senntk emesnt mold 4 od
time. The circles correspond -stpoe ctihfei cmopdaerla nse tpearrsa n
restor amge di amonds i nddualtse bt ehceo neivregménsd rotbH o |5 whad rivce r
Details of this mROARPISACamemé¢ MBPBEALCeE pidd Ltlh e
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Figure 2. Resantes dmdmcodmnrmt eirsf g;lasitoual scenarios ve
Over this period, we found that menthol <cigarette
prevalence by 2.6 percentage points. Wi Bhwoul thent
have been about 11.1% in 2018 instead of 13.7%. A
approximately 266, 000 additioynadr s mokstr,s agred 3JE&,r
deaths (roughly 9,900 weematauseedebtyhmepeholyear ga
Moreover, from 360®%&0( 4 &%p krgehlga2t0eld8 ,deat hs due t o me
explained decr eas(eldynicr esamealksinni gl | caensd dodntn ig oenk3 p&die %oif v e |
c umud altiiwes | ost due to menthol wer@ebiyhwpleaisreesd iy
smokingresepecatvehy)
Discussion and limitations
This work shows that menthol <cigarettes howeaeghcaus
2018, these products were responsible for million
smoking related deaths. Menthol <cigarettes'’ har m
changes i n smo&kssgtiimn.tiTahiisoni sanad wopul ation rath
ment hol smoking has been declining for decades noc
nicotine delivery products cso,ulsdt iemuelratt itnhge tshaemeu se

Li mitatthsiasudyf drhel tdkedowi ng

T First, the results rely on some key parameters
results is associated ewlptilr itchadt roefs etalhrccshe pprardaincee
about the sensitive parameters in the model, th

uncertainty in the results.
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Simul ation Modeling in Tobacco RegshatlbdywScgencext

T Second, the simulation model askla mers @pEprudm@mrtii atne
representati odf ofrore xalnmp | «i,t thaotmogresnei ty of compar
effects, among ot hers.

T Finally, we modell ed the US gener al popul ati on,
use Iipodiispmately high among African Americans.
di sproportionately higher among that group.

Thi s waorkupported by grants from the Natiomlaé | nst
Food andmbDniugte®Wanwoauollsdkok e t o t hank the members of t
providing sever al pieces of the data wused in this
References

Le TT, Mendez eB.t i(mMmatado)n. of the harm of mOBOholb ci
201BobaccaoPClonit slméd Online First: 25 FebO2@ry 202
056256

Tobacco Products Sci(emtME).tch cAld v@isgarye tCtoensmiande ePub
Scientific Evideore. aRadd Relxdopreeretnldnt of Heal th an
and Drug Adarohsvedtvioa I nternet Archive)

Questions and answers

Q: What do you do with the menthol smokersn the case ofthe counterfactuaimodel scenarid?
Did you assume them as never smokerer as a reduced number of regular smokers in the
counterfactual? How did you make this decision?

AWe know that ment hol encourages people to start
count dr freocdteda we consider that I f we treenoyaet imemt
raswoul d change. 8bowhmoc weukaantheair e aseo dradmeh e |
cigaredtebBen wd heoroturnd etrsfiancgt utahle nuopddealt eud adj ust e
cessatsion rate

Q: How do smokerswho use menthol differ from those who don't use menthadbesides their
initiation and cessation rates? Do thesgroupsdiffer in other wayswithin the model?

I n our model, they differ only in initiation rate
According to some studies available in the | itera
r ibsekt we en me nntehndt$ maa kiMior reecorv e r ,  we aupe sdtou diyg can ftoh d c
American population, and according to recent | ite
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Trends I n Nicotine and Tobacco Prod
19920 20

Ruoyan ,eparPmbnt of Health Care Organization anc
School of Public Health

Abstract
This presentation | ooks at how adol escen
evolved since 1999, using data from t he

al so examines the use of a new measur e,
acctuglay captures the true use oftoms cmp i inda

Introduction

The Centers for Dis&€dD¥el cCoenlty omho raintdo rP rteorkeand d @ nu g e
adol escents via the annuailT SNvad i koenya | mevaosuu rhe sT otbhaactc a

1. Curremthduve dafal ,t odeafcicroe dp raosd uuwcste; wi t hin the | a
2. Any tobacco produdd nwaa ¢ iraefl éddoe apa SAATP30 days
However, thiosesATHiPetyvtarraifaibll iezati on changes inlthe t

does not hfereefglueecntaypy dofanu &Ad R owd Idu evtaluég eX¥ ndbma singl e |
singl e hdeag o©D multiple prodUdbssvdai apsenat Bacdasgh
di fferenti al health risksaadliw@swdrme dp rwd d thc tdg f fegs [®
combustible products, cause greater health risks

A new measure: nicotine product days (NPD)

Our arrecshe queswitom lwatst édfr assess changes i n axpgowe!
propose thiecoebinecepproduat days (NPD), defined as

consumed a nicotine QaomEarcwi iINPDADRrmass JOadays at
of changes in expasxawanae bocvantobtsrpdotbetsenti al o

wei ght for each product.

Because this is being proposed aasranusilngrtntag i syaem
t hGDC. Weattiooonkalnl'y representati vel |dalt6 NeaivSyss uwdrflv ety @
from 199 @&ntdi Itlh ehONHRDn sbtyr vacdtdeéedng f r emiumiemco/t iof e uasred d

prodiurctasvai |l @aibd &r gtetags,. cigars, chewing tbabdacco,
ho o k a hk raentde k s . For each of these prodbDutrs hgweé hgatll
days, orny hhawsmamd you &moke/ use [product]?

Here are two examples of NPD:
l1Students vaped 3 days afBSd+udNePdD Aookah once | ast
2Students smoked cigarettes 1@ Hays=ahd NRPed 5 c
By ¢ o mpna rbimdtohtichaedsse t hdi r ATP i s
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Simul ation Modeling in Tobacco Regshatlbdyw&Scgenmcext

Figusrhee we bk ¢ i WPBeasd wel ATfRaosr tahveer age hi gh school and
the US from 1999 to 2020. The ,andngbechltuescareest
school stdadskadsli Tads AITP Wfatl dune stalsee sCBC,e and t he so
estimated NPD for high school and middle school s

04
High School NPD

MiddleSchool NPD

° T I 0.35

J‘ l High School Any Tobacco Use == == MiddleSchool Any Tobacco Use

e e
& w

o o
i;‘ [¥]
Percentage of Any Tobacco Use

Nicotine Product Days Per Month

e
o

e
&2

1999 2000 2002 2004 2006 2009 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Figure 1. Nicotine product days (NPD) versus CDC
mi ddheos$ st L2de2r0t.s, 1999

What we see in general for abetiimiddrbdPDeancdd HEPS
thr 0dI8 por tociedemwa@pwlarcity amokWgvadol éi#dDehesl m ¢

t han ATP ofodr shiudliboersassthge | i nes frredmezQ13 etduc20 b, s
produfcohri ghe schobht swptenkew uwhbiea saurmeobtyATB|i ven t hal
i ta ibsi nary measure. Both measures increase sharpl

and 2019 but dr dhpe bsetregaed r g s & B ORPLP2 a0 7 ver yartebec er |
reapoblic health awtolhudrmhi tviag@s nlgawer lepb aleend ¢ i n t he

Anot her NRDRtibhaleoswd he vpecofcco poFoawatesh2 gohswéh ool
mi ddl e sciuscel odt wohenbtust i bl e, s mo¥kel.édwsriscreagnadweet|teecst |
only have dat a;hforwoeiv e2r0O Imlo sanwerddd |l e drhcerlki dWlass dleenl
steady decrease in use of combusftriobm e1POPHac led It @ess
t obaccol aursgee lhypesd ;hivevebheemai n changes are drirven
whi ch wel adrognese e az®ltM@0d®, amdectrre@®@a i n

High School Middle School
s 14

= . ch
=l Combustibl e Smokeless E-cig Combustitle smokeless E-cig

5 12

4

3

1999 2000 2002 2004 200G 2009 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 1999 2000 2002 2004 2006 2009 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Year Year

1 — 02

Figure 2. NPD for coimpairseati tbd epr csdnokted efsesr amidghe sc
19920 20.
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Risk-adjusted NPD

We al so introduce&d wtehcap mapoonaclecldp tf irosfknsr associ ated wi
product as,manl wdiod @ srciemks potentially ocduwmrging d
term chronic disease risks. We also consider pote
vary the possidtliganmries k ewe if goldtmst thiGe8orr ties k1 MG %Fiognbrues t
3 shows wadgthec dNPD skal ues for highhsechosslb wasrfdymi
el ectronjcgcvegaret sesowacat skl Ivyal haewienrgeaaddf eval e d y NH
all thel%%%9n wfarradm

High School Middle School
7
———0.1 025 05 075 1.0 18
16
5 1.4
12
1
og
2
0.6
1 0.4 W
0 02
1999 2000 2002 2004 2006 2009 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 1999 2000 2002 2004 2006 2009 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Figure 3. -aWejiugshtteedd NP Ds kval ues for high school and

Discussions and limitations
Mean NPD general ly nrhirrdar®o9r98 0 2HdPw & wapro,tshuez ep ¢ mi md c ot i

tobacco products, assessed by-cNRRr edd®lsi.neldhipr ider
then reversed due toatbw ups krcwegiag hetavobepsisntge. d sUksR Dn g
continuese tpoOd@camang mi ddl e and high school stud
Limitations of this approach include:

T NPD does not assess nicotine exposure directly
product s.

T NPD does not incorporase.information on intensi

T NYTS does not distinguish vaping nicotine vs va

Whet her the health risks associated with nicotine
popul arciitgyarceft tees depends 0 msosnoecd sataesds ensWsenmenngtp aat fh
that NPD represents a modest step forward in asse
product s.

Questions and answers
Q: How much do you think these results were affected lmhanges in NYTSquestion wordng

about e-cigarettes and other tobacco products between 2014 and after 20P3@viously they
asked about smoking in the past 30 days and then had a checklist of other products
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Simul ation Modeling in Tobacco Regshatlbdyw&Scgenmcext
AThe main purpose of icautwmeh€®CD e pa oy aACTHP)a s We g

saw this changelangetehgi spgaksnAgToRt| fweoandddh EE eetledut
NPD metalseurseame way r eBUl iymigtod tdm astieu dfyorper i ods si nce
changed

Q: In terms of explaining the decrease in ATP seen in 20@®@therthan EVALI orchanges due
to COVIDA could it also be due to not being able to reeh study participantswho would have
been reached if not folCOVID? Do you see any differences in NYTS partiaigs in 2020
compared to other years?

Not rTehael 12020 survey was ended in March 2020 due
COVI D had no i mpact other than cutting short the

another issue: the MoniedrhnogchhegButoreapMmBg) psa
the | arge change we saw for 2020 in NYTS. This is
it is something we should be aware of.
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The CI SNET Smoking History Generato
Past Applications, Current Developm
Raf ael Meza, PhD, University of Michigan

Abstract

This presentation discusses an fovernwibaw c
model ing and policy simulation, the Smok
Tool, together with examples of using bo
Introduction

The Center for the Assessment ofeviothmwesed Remgd | eaxXp
i nformed modeling of the behaviorall mmntdhipsubgdri ees ére
will di scussmakidngtv@Gearrke naantdddrs imb &srimul ati oGompaeéd w
earl iiemgsmod&®elcais on how patterns changeblyy gener &
covari attsmcuwWe on modeling, in quite a bit of det:

cess,anhdonnt ehisii ¢ ynassddble £dne de xtppanc onsi d ad bpeeebni cuys eedf ft

predict

t chief fid@peactd c ©d

Overview of Smoking History Generator

Figurealsshewsatic
Sur Wy, S(Caecer
arient egrated

pr eseKmgtai s ua fc etsh @ nned duedle
PreveéehB i amd)a@RISHtudnsa n(
angd ddadreveiawultaheori nmpmuatt

coong vy ol alplol marn tealpirteyv aa nedn cleu

t he
MortaliTlye®Pat a
generates ind
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On&k ey
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Simul ation Modeling in Tobacco Regshatlbdyw&cgencext
f

idet &rl .i nstance, we ind stronger reductions i n ¢
and the question is iIif thiesawrmtwcoduichgse or not,
Smoking Initiation Smoking Cessation
20% —  Observed Projection 58— Observed Projection
Year: 2017 Men Year: 2017 Men
1970 BC == 1940 BC
2 === 1980 BC 2 1950 BC
£ 15% - 1990 BC F 8% = 1960 BC
£ = 2000 BC g 1970 BC
% == 2010 BC s === 1980 BC
§ 10% g 10% — 1990 BC
k= 3 m— 2000 BC
& 5%- & 5%
0% — 0% T T T T 1
1900 1950 2000 2050 2100 2150 1900 1950 2000 2050 2100 2150
Period (Calendar year) Rerlod (Calendar yeary
Figure 2. Observed and projected smoking initiat:i
2014; Jeon et al,. 2018; Tam et al ., 2018)
We titheen the simulator to generate iim@piuti dwal td$hmolC

l ung cancer models. When we ,wemuéadbeerma 1 lae geaniueb
the US popul ation, and then i f oercamtwhtecrogerdvd Ky i
smoking g6 igminlge tmekhhedeeaciymafresnpubhe CI SNET | ung

mo dteHe number of |l ung cancer daraet hgsoiinng tthoe gWwS aFnodr
smoking ,@qonaes thewplogpnié ateiveemms sinmocka esabl y expect an
the actual number of |l yn@ascamoemsi améngumev &r S MO
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Figure 3. CISNET projected future smoking and | un
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The Tobacco Policy Tool

We' ve extended t he Stneo kTionbga cHd s t Poalyi cGe nTeaaalt otrhat m
and cessation rates unederpemdl! itdhye sdemrudraitd o,nsarnd
di fferentapodhacwmesiprrEiguwrlebgi4sstohy Semolkr ator and t
Tool h aivset db egeerner at e the inputs behind a policy t
TobaccoPoli cyEffects.exragnfimeeherej poctedyemékets o0&an
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Figure 4. Schematic of Tobacco Policy Tool. (Sour

Figure 5 shows an exampl e fr om TpoabraacnteotReortshc g EE€ & 8 ¢
| evend then see the effect prWwWe) eothegad niure twloe kU S go rv

and within CAsToR to expand many of these applica
TCP Aboutthe Tool ~ AboutUs  Cigarette Taxes  Smoke-free Air Laws  Tobacco Control Expenditures _
Cigarette Taxes Readmore @  Geftingstarted @ Guidedtour®  Printf@  Share el
What if we raise cigarette taxes?
The current price for a pack of cigarettes in  United States v is Bythe end of 2100 - forthe 181095 (Allages)~ age group of the Population v

about $6.50 =, If we raise cigarette taxes by $1.00~ atthe this policy would result in the following outcomes (view dynamic v scale):

beginning of 2020 ~ effectively raising the price to $7.50.

4.6% 0.21pp' 320,168 6,264,819

Overview
Prevalence Prevalence Reduction  Deaths Avoided Life-Years Gained

Price per pack of cigarettes by state (2019)

Smoking prevalence Prevalence reduction
Persons  Males Females Persoms Males Females
- e - - e -

0% T o
2020 2100 2020 2100
"0 = Percentage Points
Deaths avoided Life-years gained
T — Penons Males Femaiss
b e - 320K - e - G26M
320k

Source: Campaign for Tobacco-Free Kids, 2019

' 0
2020 2100 2020 2100

Figure 5. Sample scteearf§romodebangoPontieg&€&€fien c
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Simul ation Modeling in Tobacco Regshatlbdyw&Scgenmcext
Other modeling examples

We are working hard to expand the Smoking History
As one examplé, the &xnod&n igo ddwnsct oorr [y okdesgt igeesraantdo Mo r t a
factors -Hiossp @arhiec nbolna cka np acpiMN£aSdiaasrs maek dl n @.s

Figure 6 shows rates of innohit isgtaina(sto ldih)dh cddkimbks ng pr
Hi spani(dawhi®tdebdyi mhé rt s hpadntony genwhat € opriev dloemece f
nokhi spanic bl acks earl y Wewetl hif®e ibruguti ntco eqasreesr dtad
smoking and health @ltaonomes ektblieenidd&rthlasdk ®t andc gr

20

(a) Men NHW vs. NHB

— 1910 (b) Women NHW vs. NHB
— 1920

— 1930
— 1940
1950
1960
1970
1980
1990
2000
2010

15

king Initiation Probability (%)
10

1950 2000 2050 1950 2000 2050

>Mo

-

100

(a) Men NHW vs. NHB 1910 (b) Women NHW vs. NHB

Smoking Prevalence (%)
20 40 60 80

0

Year
NHW — non-Hispanic Whites (dashed) ; NHB — non-Hispanic Blacks (solid)

Figure 6. Smoking initiati oI ppamiad i b HHd oskpsa mul ecrp swmdsy
by birth cohort.

Figure 7 rsestuwsmsomes model , projected through 21C
prevadredeaere sft@ant-dsemaoi c bl ac ki dneasl sdast eaoohds fceoma |li ensu e
generation as they are now

The right hand si de-aaft rAibguureed 7moprtoajleacttys fsomo ktihn gs
anascenari o trleprmeaxinmumgpotenti al r(eMiPURIPtMAaa n coofu | pdr
achievedHiidgpandilc nbolnacnk s2T0gRubis t me mo k yc nlig eprrroWaonsdeedD a v i d
Mendez, a goodnewamel ei o$ that wil/ all ow us to co
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Adult Smoking Prevalence - Status Quo Life—years lost due to smoking, Non-Hispanic Blacks

25
|

—— Status Quo
—— All smoking ceases in 2020

—— NHB Males
—— NHB Females

20
|

-MPRPM

15

15
|

10
10

Smoking Prevalence (%)

Cumulative life-years lost due to smoking (millions)

2020 2040 2060 2080 2100 2020 2040 2060 2080 2100

Year Year

Figure 7. ModeHiisnpga nriecs ublltasc kfso,r pnroon ecting adult s
assumptions fleafrts diodd) duaend ol ismoking for status
premature mortality (MPRPM) (right side).

Anot her modelCiAs § on®xaaxxtpdsediang our simul ation,model
such as combtuesti hhd ENBEoumeflIe2A@mmi eecd transitic
bet wgeanm edit €3 ganva ttahasan schemat ish oim@ipg eVEean@® .at i pyinn g
to consekinodldlof ng with t he dantga caonnadluycstiesd tihna tC A ssT ¢

Figure 8. Schematic represent atciiogm roeft tter aunssei.t i(aSmo
al ., 2020)

Figure 9 shows essiulhgt nfsridm otntsi b edtweeyn, ci garett e
estimgtansi ti ons between-cauatreqdr iuesse , o faumdy veauta |Lesuss,le
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