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BACKGROUND
• The tobacco industry has used cigarette 

package inserts to communicate with 
smokers for over a century

• Canada is the only country that has used 
inserts for communicating cessation 
messages to smokers. 

• FDA has regulatory power to adopt 
inserts for communicating with smokers, 
but more research is needed to 
determine their effectiveness.



Thrasher et al.  
Nicotine & Tobacco 
Research (2015)

Inserts with “efficacy” messages:
• Quitting Benefits  response efficacy
• Cessation Tips  self-efficacy



Self-
efficacy to 

Quit

Response 
Efficacy

Risk 
Perceptions

Quit 
attempts

>30 
days

Freq of 
reading Insert

Freq of 
reading HWL

Efficacy beliefs, risk perceptions, and quit intentions did NOT moderate the relationship between reading HWLs, reading inserts and cessation behavior 

n.s.

n.s.

n.s.

n.s.

1.08*



Why inserts for the US context?
• Inside packs – can target smokers, not all consumers

• Framed for smokers who want to quit (i.e., most smokers)

• Could contain “factual,” “uncontroversial” information 
about harmful constituents, harms, and cessation
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Pilot studies:  Insert content for US smokers



• 2 X 2 Between Subject RCT

• Adult smokers (10+CPD; 46% <=High School)

• Provide a 14-day supply of preferred 
cigarettes with packs modified to reflect 
experimental condition

• Ecological Momentary Assessment
• Approx. 4-5 per day (cigarette surveys)
• Evening reports

Condition Warnings Inserts

Control None

Insert 
only

Pictorial 
HWL only

None

Insert + 
Pictorial 

HWL

RCT - Cigarette Labeling Policy Alternatives
Study Conditions

Tips – Self-efficacy Cessation Benefits



• Participant 
demographics 
similar to 
neighborhood 
area-level 
demographics

• Data quality 
similar to, but a 
little lower than,  
traditional 
voluntary 
recruitment

Intercept recruitment in low-income neighborhoods to 
enhance participation among disadvantaged groups 



Study 
Sample:

Socio-
demographics



Study 
Sample

Compared to 
other RCTs on 
HWLs, heavier 
smokers and 
less interested 
in quitting



EMA MEASURES:
• Feeling about smoking

• Right now, you feel like smoking is…(1 “VERY BAD!!” – 7 “VERY GOOD!!”)

• Worry about harms from smoking
• How WORRIED are you about getting a serious disease from 

smoking? (1 “not at all” – 7 “extremely”)

• Self-efficacy to cut down on smoking
• How EASY would it be to cut down on the number of cigarettes 

you smoke? (1 “not at all” – 7 “extremely”)

• Self-efficacy to quit 
• How CONFIDENT are you that you could quit smoking 

altogether right now? (1 “not at all” – 7 “extremely”)

• Hopefulness about quitting
• When you think about quitting smoking, how HOPEFUL do you 

feel? (1 “not at all” – 7 “extremely”)

• Motivation to quit
• How MOTIVATED are you to quit smoking? (1 “Not at all” – 7 

“extremely”)Log all cigarettes
• baseline CPD  survey freq

Cigarette Surveys
• Proximal to pack 

labeling exposures
• Approx 4-5 Xs/day



EMA MEASURES:

Text-prompted 
survey at the end 
of each of 14 days

Evening Survey • Cognitive elaboration of smoking harms
• In the last 24 hours, How often have you thought about the harms 

from smoking? (1 “not at all” – 7 “all the time”)

• Cognitive elaboration of cessation benefits
• In the last 24 hours, How often have you thought about the potential 

benefits from quitting smoking? (1 “not at all” – 7 “all the time”)

• Perceived susceptibility
• How likely are you to get a serious disease if you continue smoking 

the same amount? (1 “no chance” – 7 “certain to happen”)

• Talked about smoking harms & cessation benefits
• In the last 24 hours, have you talked with someone else about 

[harms from smoking; benefits of smoking cessation]?  (Yes, No)

• Stubbing out cigarettes
• In the last 24 hours, have you stubbed out a cigarette before 

finishing it? (Yes/No)

• Forgoing cigarettes
• In the last 24 hours, have you not had a cigarette at a time when you 

would normally? (Yes, No)



• Mixed-effects ordered and 
logistic models, adjusting for 
repeated measures (day- & 
individual-level)

Analysis Pictorial HWLs
Marginal 
means

No Yes

Inserts

No 𝜇𝜇𝐼𝐼𝐼𝐼𝐼𝐼𝑁𝑁

Yes 𝜇𝜇𝐼𝐼𝐼𝐼𝐼𝐼𝑌𝑌

Marginal 
means

𝜇𝜇𝑃𝑃𝑖𝑖𝑖𝑖𝑁𝑁 𝜇𝜇𝑃𝑃𝑃𝑃𝑃𝑃𝑌𝑌

Hyp Test Marginal Means

H1 – Inserts 𝐻𝐻01:𝛽𝛽1 + 𝛽𝛽2
= 𝛽𝛽3 + 𝛽𝛽4

𝜇𝜇𝐼𝐼𝐼𝐼𝐼𝐼𝑌𝑌 − 𝜇𝜇𝐼𝐼𝐼𝐼𝐼𝐼𝑁𝑁 = 0

H2 - PHWLs 𝐻𝐻02:𝛽𝛽1 + 𝛽𝛽3
= 𝛽𝛽2 + 𝛽𝛽4

𝜇𝜇𝑃𝑃𝑃𝑃𝑃𝑃𝑌𝑌 − 𝜇𝜇𝑃𝑃𝑃𝑃𝑃𝑃𝑁𝑁 = 0

=  𝑔𝑔−1 �

�

𝛽𝛽0 + 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑖𝑖 × 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖 𝛽𝛽1
+ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑖𝑖 × 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖 𝛽𝛽2 + 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑖𝑖 × 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖 𝛽𝛽3
+ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑖𝑖 × 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖 𝛽𝛽4 + 𝑍𝑍𝑖𝑖𝑖𝑖𝜏𝜏 +  𝛾𝛾𝑖𝑖 + 𝜖𝜖𝑖𝑖𝑖𝑖

𝑦𝑦𝑖𝑖𝑖𝑖

H1 alt:  𝜇𝜇𝑃𝑃𝑃𝑃𝑃𝑃𝑁𝑁𝐼𝐼𝐼𝐼𝐼𝐼𝑌𝑌 − 𝜇𝜇𝑃𝑃𝑃𝑃𝑃𝑃𝑁𝑁𝐼𝐼𝐼𝐼𝐼𝐼𝑁𝑁 = 0

H2 alt:  𝜇𝜇𝑃𝑃𝑃𝑃𝑃𝑃𝑌𝑌𝐼𝐼𝐼𝐼𝐼𝐼𝑁𝑁 − 𝜇𝜇𝑃𝑃𝑃𝑃𝑃𝑃𝑁𝑁𝐼𝐼𝐼𝐼𝐼𝐼𝑁𝑁 = 0

Clinicaltrials.gov:  
NCT04075682



H1: Exposure to packs with inserts will result in stronger efficacy beliefs than packs without inserts, 
which, in turn, will lead to stronger cessation-related outcomes (e.g., motivation to quit, 
interpersonal discussions about quitting, foregoing cigarettes).

Effect sizes:  small=0.2; 
medium=0.5; large=0.8



H2:  Exposure to packs with large pictorial HWLs will produce stronger negative affective 
responses toward smoking than text-only HWLs, which, in turn, will lead to stronger 
cessation-related outcomes.

Effect sizes:  small=0.2; medium=0.5; large=0.8



• Mostly null results
• Results consistent across different sensitivity analyses (i.e., ≥30%, 50%, 70% of 

expected cigarette surveys; ≥6, 9, 12 evening reports; MI for missing data).
• ICCs higher than anticipated (i.e., statistical power lower)
• Compared to other RCTs, heavier smokers (>=10 CPD) less interested in quitting

• Insert effects limited to stubbing out/forgoing (after adjustment)
• Predictor of cessation attempts and sensitive to labeling
• Larger effect than other studies
• Unclear why psychosocial variables would not mediate the association

• Reactivity to EMA (vs evening report) given timing around smoking sessions?
• Need more statistical power?

• No evidence that insert + PHWLs was better than either alone
• Combination weakens effects across outcomes?

Main effects of labeling conditions:  Conclusions



Moderation of label effects on stubbing/forgoing by sociodemographic & psycholgical risk

Baseline health literacy (NVS), quit intention, and self-efficacy to quit did not moderate labeling effects

Thrasher et al. Nicotine & Tobacco Research (In press)



Labeling effects on stubbing/forgoing by education & delay discounting
Pictorial HWL effects (vs none) on 

forgoing by education

>High School ≤High School

Insert only vs. Insert + Pictorial HWL 
on forgoing by education

>High School ≤High School

Insert (vs no insert) effects on 
forgoing by delay discounting (DD)

Low DD 
(lower risk)

High DD 
(higher risk)

Pictorial HWL only vs. PHWL + Insert 
on forgoing by delay discounting

Low DD 
(lower risk)

High DD 
(higher risk)

Thrasher et 
al. Nicotine 
& Tobacco 
Research (In 
press)



• Mostly null effects for moderation hypotheses
• Neither pictorial HWL nor insert effects modified by health 

literacy, quit intention, or self-efficacy
• Same concerns about ICCs, power, and sample

• Pictorial HWLs appear particularly effective for people 
with lower educational attainment (health equity effects)

• Consistent with prior experimental and observational studies

• Insert effects appear limited to smokers with low delay 
discounting (preference for larger rewards later over 
smaller rewards now)

• Contingency Management and Cognitive Behavioral Therapy 
interventions (n=9) more effective if low vs. high DD

Moderation 
Effects:  
Conclusions

Thrasher et al. Nicotine & Tobacco Research (In press)



Results from ordered logistic regression; statistical significance, valence and strength consistent in linear regression models

Freq. of forgoing 
cigs due to labels

Freq. of talking 
@ labels

Freq. of thinking @ 
cessation benefits 

due to labels

Freq. of thinking 
@ smoking risks 

due to labels
Freq. of reading 

labels
Freq. of 

noticing labels
Control

(ref)

Insert 
only

PHWL 
only

Insert 
+ 

PHWL



Labeling 
treatment 

Group
(control=ref)

Attention:
Average frequency 

of noticing & 
reading labels

Outcomes:
cessation-related 
responses to pack 

labeling

Indirect effect= a*b
Direct effect = c

a b

c

Outcome Treatment groups
Mediation by Attention1

Indirect effect Direct effect
B (95% CI) B (95% CI)

Freq. of 
thinking @ 
smoking risks

Control Ref. Ref.
Insert-only 0.91 (0.15-1.67)* -0.10 (-0.70-0.49)
PHWLs-only 0.64 (-0.12-1.39) 0.16 (-0.41-0.72)
Inserts+PHWLs 1.47 (0.68-2.26)*** 0.12 (-0.47-0.72)

Freq. of 
thinking @ 
cessation 
benefits

Control Ref. Ref.
Insert-only 0.69 (0.09-1.29)* 0.16 (-0.41-0.74)
PHWLs-only 0.48 (-0.10-1.07) -0.01 (-0.56-0.55)
Inserts+PHWLs 1.15 (0.52-1.77)*** 0.22 (-0.36-0.80)

Frequency of 
talking @ 
labels

Control Ref. Ref.
Insert-only 0.71 (0.13-1.28)* 0.27 (-0.35-0.89)
PHWLs-only 0.47 (-0.09-1.03) 0.69 (0.09-1.30)*
Inserts+PHWLs 1.14 (0.53-1.74)*** 0.48 (-0.14-1.10)

Frequency of 
forgoing 
cigarettes 
due to labels

Control Ref. Ref.
Insert-only 0.92 (0.18-1.66)* -0.35 (-1.14-0.45)
PHWLs-only 0.60 (-0.12-1.32) -0.25 (-1.03-0.52)
Inserts+PHWLs 1.49 (0.69-2.29)*** -0.29 (-1.05-0.48)

*: p-value <0.05; **: p-value <0.01; ***: p-value <0.001. 
All models adjusted for age, sex, race, education, health literacy, number of 
cigarettes per day, intent to quit, quit attempt, and self-efficacy (all at baseline).
1. Attention calculated as the average of two attention variables: how often 

participants reported noticing warning labels over the prior two weeks and how 
often participants reported reading or looking at warning labels over the prior 
two weeks (Response options for both items: 1. Never – 5. All the time). 

Attention to 
labels mediates 
treatment effects 
(except for PWHLs only) 



• Inserts + PHWLs appear more effective than either alone
• Consistent with theory and evidence  

• Attention mediates effects of labeling (vs control) for insert-
only and insert + PHWL conditions

• Lack of mediation for PHWLs due to less effortful processing of 
PWHLs than for insert messages (cessation benefits & tips)?

• Power issues?

• Inconsistent with results from EMA data analyses
• Retrospective report with attribution (i.e., to labels)

• Does recall better reflect meaningful integration of message content?
• “Experienced utility” (momentary reports) vs “Decision utility” 

(retrospective reports)
• Systematically varying data collection approaches (e.g., Solomon 4 

group design) may be necessary to assess the effects of different 
measurement approaches

End-of-trial 
survey:  
Conclusions



New Labeling Policy in Canada



Thanks!
Any questions?

Jim Thrasher:  thrasher@sc.edu
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