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• Existing Tobacco and Nicotine Product (TNP) Behavioral Frameworks

• PhenX Toolkit: Tobacco Regulatory Research Collections

• Application of Regulatory Guidance in the Development of Measurement 
Instruments

• Case Study: ABOUT-Perceived Risk

212/10/2018www.pmiscience.com
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• Identify tobacco use patterns and characterize transitions over time

• Identify factors predicting (driving/hindering) tobacco use patterns and 
transitions

4Figure adapted from Abrams et al. (2018)
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Abrams et al. Annual Reviews 2018 https://www.annualreviews.org/doi/10.1146/annurev-publhealth-040617-013849
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Rees et al. Cancer Epidemiol Biomarkers Prev. 2009;18(12):3225-40. doi: 10.1158/1055-9965.epi-09-0946. 
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Fong et al. Tobacco Control 2006;15(Suppl III):iii3–iii11. doi: 10.1136/tc.2005.015438
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HOST = tobacco product user

AGENT = tobacco product

VECTOR = industry and retailer

ENVIRONMENT = tobacco control and contextual factors

PATH Study Team, Tob Control 2016;0:1–8. doi:10.1136/tobaccocontrol-2016-052934
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• U.S. FDA’s Center for Tobacco Products and the National Institutes of Health 
Tobacco Regulatory Science Program

• Expand the depth and breadth of tobacco-related measures

• Goal: establish consensus measures in tobacco regulatory research

11https://www.phenxtoolkit.org/collections/trr
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Remaining challenge: most measures 
have been developed in the context of 

cigarette use/smoking behavior

Fit-for-purpose instruments must be 
developed
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MRTP draft guidance (2012)
• FDA recommends applicants to submit scientific studies assessing consumers’ beliefs about 

the health risks of using the product relative to:
─ Other tobacco products
─ Cessation aids
─ Quitting all tobacco use

Guidance on Patient-Reported Outcome Measures (2009)
• FDA recommendations for patient-reported rating scales highlight the importance of 

conceptually sound, reliable, and valid measures
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• Single ambiguous question to represent a complex problem 

• May not be measuring what you think/hope 

• Poor reliability

• Poor ability to detect change

• May provide misleading information

• Very difficult to evaluate measurement properties 

16
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Item Item …

Latent 

variable

Psychometric analyses
• Modern test theory (Rasch model)
• Traditional test theory (CTT)

• Convergent validity
• Known-group validity
• Predictive validity

Conceptual framework
• Domains of risk
• Item content

Content 

validity

Internal

validity

External

validity



FDA briefing document for the Tobacco Products Scientific Advisory Committee
(TPSAC) meeting on Swedish Match Modified Risk Tobacco Products Application 
(MRTPA)

• Measures of relative and absolute risk perception: 

"Results concerning the relative risks of snus compared to cigarettes are only part of the picture […]. Equally
important are public perceptions of the absolute (i.e., non-comparative) health risks of snus use… 
Understanding the appropriateness of the absolute level of risk perception, although highly challenging, is 
crucial to evaluation whether consumers have an appropriate understanding of the modified risk 
information."
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Feedback from the Meeting Information Package on PMI’s Perception and 
Behavior Assessement Program

• “FDA recommends that […] provide clear scientific rationale and justification for the selected measures and 
response options.”

• “We recommend that cognitively test the questions, the response options and the instrument itself to ensure that 
participants are likely to respond appropriately to the questions.”

• “We have concerns about the validity of measures developed using questions that force respondents to respond to 
questions to which they may have no response.”

• “We recommend that you develop a plan for ensuring that a translation of the questionnaire […] conveys a 
common understanding of the concepts being measured across cultures and languages.”

19
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Phase 1: Development of Conceptual Framework & Item 
Generation

• Develop conceptual framework and preliminary items 
from consumers’ input, expert panels, and literature 
review

• Develop draft instrument and test for comprehension

Phase 2: Scale Formation & Item Reduction

• Pilot instrument field-tested in large representative 
sample of target population to confirm the 
conceptual framework

• Revise or eliminate items and finalize instrument

Phase 3: Final Psychometric Validation of the Instrument 

• Confirm conceptual framework with scoring rule
• Assess score reliability, construct validity, and ability 

to detect change
• Finalize instruments and document measurement 

development




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Instrument Concepts of interest 

(# items)

Context of use Target population Information on accessibility

Perceived Risk Health risk (18)

Addiction risk (7)

Harm to others (2)

Social and practical risk scales are currently under 

development

All TNPs + 

Cessation

Adult current, former, and 

never TNP users

Available in PROQOLID under Perceived 

Risk Instrument (PRI)

https://eprovide.mapi-

trust.org/instruments/perceived-risk-

instrument

Dependence Loss of control over use of TNPs

(urgency to use upon waking up, compulsion to use, 

difficultly to cease using, need to function normally, 

priority of using over social responsibilities, 

automaticity of using, self-awareness of dependence)

All TNPs Single or poly-TNP users Available in PROQOLID in 2019

Product Experience Satisfaction (3)

Psychological reward (5)

Craving reduction (1)

Aversion (2)

Enjoyment of respiratory tract sensation (1)

All TNPs

Different recall 

periods

Adult current TNP users Available in PROQOLID in 2019

Health and 

Functioning

Body structure and function

Activity

Participation

Personal factors

Environmental factors

All TNPs + 

Cessation

Adult current and former 

TNP users

Use History Initiation

Cessation

Intensity of current and past use 

All TNPs Adult current, former, and 

never TNP users

Available in PROQOLID under the Smoking 

Questionnaire (SQ)

https://eprovide.mapi-

trust.org/instruments/smoking-

questionnaire2

https://eprovide.mapi-trust.org/instruments/perceived-risk-instrument
https://eprovide.mapi-trust.org/instruments/smoking-questionnaire2
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Sep to Dec 2013

Jan to June 2014

July to Dec 2014

Phase 1: Development of

Conceptual Framework & Item 

Generation

• Literature review on risk perception and 
available instruments

• 29 focus groups, run in 4 countries (U.K., 
U.S., Italy and Japan)

• 1 KOL meeting and 15 workshops with 
experts for instrument development

• Cognitive Debriefing Interviews in U.K. 
and U.S. to test comprehension (N=98), 
and in Italy and Japan for linguistic 
validation of translated versions (N=20)

Phase 2: Scale Formation & 

Item Reduction

• Cross-sectional web survey conducted
among respondents from U.S. 
population (N= 2020)

• Classical Test Theory and Rasch Model 
Measurement psychometric analyses 
to identify items that best perform as a 
scale for different subpopulations and 
different tobacco products (targeting, 
item fit, reliability, item invariance, 
construct validity) 

Phase 3: Final Psychometric 

Validation of  the Instrument 

• Cross-sectional web survey 
conducted among respondents from 
U.S. (N = 1640), Italy (N=1623), and 
Japan (N= 1618)

• Classical Test Theory and Rasch
Model analyses to cross-validate 
results from the first survey, calibrate 
final scales, establish the scoring 
rule, and confirm cross-cultural 
comparability of the instrument
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• Adult smokers with no intention to quit

• Adult smokers motivated to quit 

• Adult former smokers 

• Adult never smokers

Intended Population

• Ensure stability of the measurement across:

• Different tobacco and nicotine-containing products

• Different sub-populations

• Different cultures

Frame of reference

• Perceived risk for the individual respondent -> Personal version

• Perceived risk for the population in general -> General version

Cognitive orientation
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Perceived Health Risk of an MRTP

©2013 Philip Morris Products S.A. All rights reserved
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Perceived Addiction Risk of NRTs for a current smoker

Perceived Harm to others of cigarettes for a never smoker

©2013 Philip Morris Products S.A. All rights reserved
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S-NITQ=smokers with no intention to quit smoking: S-ITQ=smokers with intention to quit smoking; FS=former smokers; NS=never smokers.

Comparison of tobacco and nicotine products on Addiction Risk

Data source: THS-PBA05-NOC-US study

Comparison of Health Risk for cigarettes among different smoking status 



• The ABOUTPerceived Risk fills an important gap by providing a validated 

psychometric instrument for measuring and comparing the perceived risk of 

tobacco-related products from the consumer’s perspective

• Considering the defined context of use, the instrument provides a comparable 

measurement for Personal/General risk, different smoking status groups, 

various products, and different cultures

• Potential to support clinical and population-based studies and evidence-based 

product assessment to meet regulatory requirements

• The ABOUTPerceived Risk and its user manual is publically available through 

MAPI Research Trust 
https://eprovide.mapi-trust.org/index.php/instruments/about-perceived-risk-formally-perceived-risk-instrument-pri

32

https://eprovide.mapi-trust.org/index.php/instruments/about-perceived-risk-formally-perceived-risk-instrument-pri
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• Several behavioral conceptual models that try to explain predict TNP behaviors 
exist

• Measures exist; however, development of fit-for-purpose measures is required

• FDA’s PRO guidance provides the framework for the development of new 
measurement instruments

• To address measurement challenges, multiple-item measurement instruments 
should be considered over single items

• PMI’s ABOUTPerceived Risk provides a case study of measurement instrument 
development in a regulatory context
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