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PREFACE TO WAVE 2 ITC FOUR COUNTRY SMOKING AND VAPING 
TECHNICAL REPORT 

This report documents the second wave of the International Tobacco Control Four Country Smoking and Vaping Survey 
(4CV2). The second wave was carried out 18 months after the first wave was conducted (see Table 1). For the most part, 
the format and content of this report is similar to the Wave 1 technical report. However, there are a number of changes 
in the second wave, including: a) the addition of Rakuten Insight survey firm to provide replenishment participants for 
England, and b) the addition of the Experimental Tobacco Marketplace (ETM) sub-study in partnership with Virginia 
Polytechnic Institute and State University (VT). 

Table 1. 4CV Fieldwork dates 
4CV Wave Survey fieldwork dates 

4CV1 July 7, 2016 - November 22, 2016 
4CV2 February 23, 2018 – July 9, 2018 

Section 1 introduces this project and its objectives.  
Section 2 provides methods statements as well as ethics approval numbers for papers using any of the two 4CV waves. 
Section 3 provides a terminology list for important terms and abbreviations used in this report.  
Section 4 discusses the development, timeline and content of the survey questionnaire.   
Section 5 introduces eligibility criteria for recontact and replenishment respondents. 
Section 6 summarizes the replenishment sample quotas for each of the four countries. 
Section 7 provides an overview of the survey firms involved at 4CV2. 
Section 8 provides the details of the study procedures.  
Section 9 reports on the survey targets and outcome rates (e.g., retention rate; response rate; cooperation rate). It also 
includes survey length values.  
Section 10 provides information about the two sub-studies that took place at 4CV2, namely the additional Australian 
dedicated vapers sample, as well as the Experimental Tobacco Marketplace (ETM). 
Section 11 reports on quality control and uniformity procedures applied to the sample. 
Appendices A to F provide additional details about (A) sample size, (B) sample composition, (C) quotas allocation, (D) 
fieldwork issues, (E) terminology guidelines for publications, as well as (F) sampling weights, design, and national 
benchmarks. 
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1 INTRODUCTION 

The International Tobacco Control Policy Evaluation (ITC) Project was established in 2002 to monitor and evaluate key 
health policies implemented in countries that are signatories to the Framework Convention on Tobacco Control (FCTC)—
the first-ever international public health treaty—that was adopted in May 2003 by all 192 member states of the World 
Health Organization.  Over the past two decades, the ITC Project has provided invaluable data to inform governments 
and other stakeholders on whether public health policies designed to reduce the health, economic, and societal costs of 
tobacco use throughout the world, are effective. The ITC Project conducts longitudinal surveys in representative cohorts 
in 29 countries.  

Since 2002, the ITC Four Country (4C) Survey has conducted longitudinal surveys of a nationally representative cohort of 
approximately 1,500 to 2,000 adult smokers (aged 18 years or older) in each of Australia (AU), Canada (CA), the United 
Kingdom (UK), and the United States (US).  Nine full waves (i.e., involving all four countries) of the 4C Survey plus two 
interim waves (involving one country each) were conducted between 2002 and 2015, and the final wave, Wave 10, was 
conducted in AU and the UK only.  The new and expanded ITC Four Country Smoking and Vaping (4CV) Survey was 
initiated after the conclusion of the 4C Survey. The 4CV Survey is designed to investigate the relationship between the 
use of nicotine vaping products (NVPs; e.g., e-cigarettes) and tobacco use, and to inform emerging policies on NVPs in 
the four countries. The ITC 4CV Survey expanded upon the existing ITC 4C Survey infrastructure, conceptual model, and 
methodologies to examine the use and evolution of the NVP market and policy environments by surveying adult 
smokers, recent former smokers, and vaping device users (i.e., vapers) in AU, CA, England (EN), and the US -- four 
countries with similar cigarette-smoking rates, but divergent policies related to NVPs. 

Over the past few years, demand for NVPs has grown rapidly, and data are required to inform public health policies.  
While NVPs seem less harmful compared to combustible tobacco products – the known leading preventable cause of 
premature death in high-income countries – the effect of NVP use on tobacco cessation, uptake, and/or sustained use is 
currently not well understood. Tobacco control experts are still divided on whether policies should support, restrict, or 
ban NVP use.  The specific objectives of the ITC 4CV Survey are to:  

1) describe how NVP and cigarette use differ among smokers and recent former smokers, both over time and between
important groups (e.g., age, gender, income, intention to quit cigarettes, nicotine dependence level) – in particular
whether the interactions between NVP and cigarette use vary across countries;

2) examine how differences in tobacco control and NVP policies between countries are related to different patterns of
NVP and cigarette use; and

3) contribute to the methods for monitoring health behaviours (e.g., NVP use) by comparing characteristics of the
online samples recruited in this study with samples collected by conventional methods, and explore the extent to
which behaviours of the self-identified early adopters of NVPs provide useful indications of the behaviour of the
broader adult smoker population.

This report provides the methodological background and key statistical indicators for the ITC 4CV Wave 2 (4CV2) Survey 
and provides information on the sampling methods, procedures, and survey administration.  This report also provides 
survey outcome rates, measures of representativeness, and guidelines for data analysis for 4CV2 data.  Refer to the ITC 
Project website (https://itcproject.org/) for country-specific timelines of tobacco control and vaping/NVP policies in each 
of Australia, Canada, England/UK, and the United States. 

https://itcproject.org/
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2 METHODS STATEMENTS AND ETHICS CLEARANCE 

Below are method statements for a single wave and for both waves, followed by ethics statements. 

 Methods statement for using 4CV1 data only 
Methodological details for each country are available via the ITC website (https://itcproject.org/methods). In brief, the 
ITC Four Country Smoking and Vaping Wave 1 (4CV1) Survey sample comprised the following cohorts: (1) recontact 
smokers and former smokers who participated in the previous wave of the ITC 4C Project, regardless of vaping status, (2) 
newly recruited current smokers and former smokers (quit in the previous 24 months) from country-specific panels, 
regardless of vaping status, and (3) newly recruited current vapers (using a vaping device at least weekly) from country-
specific panels. The smoker sample in each country was designed to be representative of smokers, and used either 
probability-based sampling frames or non-probability opt-in sampling frames, or a combination of these methods.  

 Methods statement for using 4CV2 data only 
Methodological details for each country are available via the ITC website (https://itcproject.org/methods). In brief, the 
ITC Four Country Smoking and Vaping Wave 2 (4CV2) Survey sample comprised the following subsamples: (1) recontact 
smokers and former smokers who had participated in the 4CV1 Survey, (2) newly recruited current smokers and former 
smokers (i.e., quit smoking in the previous 24 months) from country-specific panels, regardless of vaping status, (3) 
recontact vapers who had participated in the 4CV1 Survey, and (4) newly recruited current vapers (using a vaping device 
at least weekly) from country-specific panels, regardless of smoking status. The newly recruited smoker and vaper 
samples in each country were designed to be representative of smokers and at-least-weekly vapers respectively, and 
used either probability-based sampling frames or non-probability opt-in sampling frames, or a combination of these 
methods.   

 Methods for using 4CV1-2 data 
Methodological details for each country are available via the ITC website (https://itcproject.org/methods). In brief, the 
ITC Four Country Smoking and Vaping Wave 1 (4CV1) Survey sample comprised the following cohorts: (1.1) recontact 
smokers and former smokers who participated in the previous waves of the ITC 4C Project, regardless of vaping status, 
(1.2) newly recruited current smokers and former smokers (quit in the previous 24 months) from country-specific 
panels, regardless of vaping status, and (1.3) newly recruited current vapers (using a vaping device at least weekly) from 
country-specific panels. The smoker sample in each country was designed to be representative of smokers, and used 
either probability-based sampling frames or non-probability opt-in sampling frames, or a combination of these.  

In the ITC Four Country Smoking and Vaping Wave 2 (4CV2) Survey, most of the 4CV1 respondents were invited to 
participate.  Those who did not participate in 4CV2 were replaced by newly recruited respondents from the same or 
similar sources, so as to maintain approximately the same sample sizes in the following subsamples: (2.1) smokers and 
former smokers (who had quit smoking in the previous 5 years), regardless of vaping status; (2.2) current vapers (using a 
vaping device at least weekly).   

 Methods statement for a study using multiple waves of 4C and/or 4CV data 
Methodological details for each country are available via the ITC website (https://itcproject.org/methods). In brief, for 
the ITC Four Country (4C) Project, the sample in each country was designed to be representative of smokers and, for 
initial recruitment, used either probability-based sampling frames, non-probability opt-in sampling frames, or a 
combination of these.  Respondents for the ITC 4C Survey were smokers1 recruited via random-digit-dialing (RDD) 
sampling frames (Waves 1 through 8), or a combination of RDD and web-based or address-based panels (Waves 9-10).  

1 The 4C9 US Survey also recruited adult former smokers (quit in the past 12 months), non-cigarette tobacco/nicotine users, non-
smokers; as well as a youth sample.  

https://itcproject.org/methods
https://itcproject.org/methods
https://itcproject.org/methods
https://itcproject.org/methods
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Respondents at each survey wave analyzed in this study were either recontact/cohort respondents (i.e., recruited in 
previous waves) or replenishment respondents (i.e., new respondents to replace respondents lost to attrition).  The 
newly recruited replenishment participants were selected using the same sampling design as in the initial survey wave, 
with the exception that in the last completed ITC 4C survey waves in Canada and the US (Wave 9), and the UK and 
Australia (Waves 9 and 10), the replenishment respondents were sampled from both the original sampling frame as well 
as a new panel frame – a change necessitated by the increasing challenges in the representativeness and logistics of 
conducting RDD recruitment and telephone surveying. 
In Canada, England, the United States, and Australia, ITC 4CV Waves 1 and 2 samples comprised the following 
subsamples: (1) recontacted smokers and former smokers, regardless of vaping status from the previous waves of the 
ITC 4C Survey, (2) newly recruited current smokers and former smokers (i.e., quit smoking in the last 24 months) from 
country-specific panels, regardless of vaping status, (3) newly recruited current vapers (at least weekly) from country-
specific panels regardless of smoking status, and, as a new category in the ITC 4CV2 sample only, (4) recontacted 
respondents recruited as vapers at 4CV1.   

 Ethics Clearance Statement for 4CV1 and/or 4CV2 
The survey protocols and all materials of Wave 1 and/or Wave 2 ITC Four Country Smoking and Vaping Survey, including 
the survey questionnaires, were cleared for ethics by Office of Research Ethics, University of Waterloo, Canada 
(ORE#20803/30570, ORE#21609/30878); Research Ethics Office, King’s College London, UK (RESCM-17/18-2240); Human 
Research Ethics, Cancer Council Victoria, Australia (HREC1603) and, Human Ethics, Research Management Office, 
University of Queensland, Australia (2016000330/HREC1603); and Institutional Review Board Medical University of 
South Carolina (waived due to minimal risk). All participants provided consent to participate. 

 Ethics Clearance Statement for 4C data 
The survey protocols and all materials of Waves 1 to 10 of the ITC Four Country Survey, including the survey 
questionnaires, were cleared for ethics by Research Ethics Office, King’s College London, UK (IRB PNM/13/14-151); 
Office of Research Ethics, University of Waterloo, Canada (ORE#10556, ORE#13978, UW OR #17469); Human Research 
Ethics, Cancer Council Victoria, Australia (HREC 021); and Office of Research Subject Protection, Roswell Park 
Comprehensive Cancer Center, US (IRB NT 02-20). All participants provided consent to participate. 
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3 TERMINOLOGY 

The abbreviations and terms listed here are used for this report. For academic publications, see Appendix E – 
Terminology guidelines for academic publications. 

Abbreviations 
Abbreviation Definition 

ITC International Tobacco Control Policy Evaluation Project 
4C ITC Four Country Survey 

4CV ITC Four Country Smoking and Vaping Survey 
ETM Experimental Tobacco Marketplace 

CCV Cancer Council Victoria 
DMC Data Management Centre 
Ipsos A survey firm recruiting part of the ITC sample in the United States. Previously known as GfK 

Knowledge Panel. 
Ipsos MORI A survey firm recruiting part of the ITC sample in England and part of the sample in the United 

States 
Leger Survey firm recruiting the ITC sample in Canada 
PMG Project Management Group 

Rakuten Rakuten Insight. A survey firm recruiting part of the ITC sample in England 
RM Roy Morgan. A survey firm recruiting the ITC sample in AU using their  proprietary panel, Single 

Source. 
SMG Survey Management Group 
SRC Survey Research Centre. Survey firm programming and hosting the ITC 4CV Survey.  Based at 

the University of Waterloo, Canada.  
SSI Survey Sampling International. Panel partner for RM in AU, and for Ipsos MORI and Rakuten 

in England. 
UQ University of Queensland 
UW University of Waterloo 

VT Virginia Polytechnic Institute and State University 

HTP Heated tobacco product 
NVP Nicotine vaping product. 

PIN Personal Identification Number 
RDD Random digit dialing 
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Terminology 
Terminology Definition 

Heated tobacco 
product (HTP)   

Product that heats actual tobacco in the form of sticks or capsule, or loose tobacco. 
Some HTP may also contain liquid, but what matters is that they contain actual 
tobacco.  

Nicotine vaping 
product (NVP) 

A vaping product (sometimes called an e-cigarette) that heats a liquid only. It does not 
contain actual tobacco. The liquid often contains nicotine and is often flavoured. 

Concurrent user: Someone who currently smokes cigarettes and vapes nicotine. It only refers to 
someone who uses those two sources of nicotine. 

Current smoker: Someone who currently smokes at least occasionally, and has smoked at least 100 
cigarettes, irrespective of NVP use. 

Current vaper: Someone who currently vapes daily or weekly, irrespective of cigarette smoking 
Long-term former 

smoker*: 
Someone who has quit smoking for more than 24 months and less than 5 years, has 
smoked at least monthly in the past, and has smoked at least 100 cigarettes; OR has quit 
for more than 5 years but currently vapes at least weekly, or was vaping at least weekly 
at 4CV1.  
*See Table 2 below for differences in definition and inclusion across waves and countries.

Recent former 
smoker: 

Someone who has quit for less than 24 months, has smoked at least monthly in past, 
and has smoked at least 100 cigarettes, irrespective of NVP use. 

Recent former 
vaper: 

Someone who is not vaping at 4CV2 and who was vaping at least weekly at 4CV1, 
irrespective of cigarette smoking. 

Recontact: Describes a respondent who participated in the previous wave and was re-invited to 
participate at this wave, or any survey form or activities customized for that group. 

Replenishment: Describes a new respondent who was recruited at this wave, or any survey form or 
activities customized for that group. 

Panelist: Any respondent from an online panel, either from a survey firm or a survey firm’s 
partner. 

ITC-owned 
respondent: 

A respondent for whom ITC has access to his/her contact information and can invite 
him/her directly. Recruitment sources could be from: 
a) a telephone RDD sampling frame created for the ITC during 4C (i.e., ITC-owned 4C

cohort), or
b) an opt-in panel partner firm in the US during 4C9 or 4CV1 (i.e., new ITC-owned).

ITC-owned 4C 
cohort respondent: 

A respondent who was recruited from a telephone RDD sampling frame at 4C (i.e., any 
wave prior to 4CV1).  

New ITC-owned 
respondent: 

A respondent who was recruited from a US opt-in panel partner at 4C9 or at 4CV1. 

Panel-owned 
respondent: 

A respondent who belongs to a web panel survey firm or panel partner. ITC does not 
have access to their contact information and all communications must take place 
through the relevant survey and/or partner panel firm. 

AU dedicated vaper Australian vaper recruited via convenience sampling methods and/or recontacted by 
the University of Queensland. This subsample of vapers is recruited in addition to the 
main sample recruited via Roy Morgan in Australia. 

Complete: Respondent who submitted a completed survey. 
Incomplete: Respondent who was invited but did not access the survey. 

Partial: Respondent who accessed the survey but did not submit a completed survey. 
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Survey firm: A country survey firm who recontacted previous wave respondents and/or recruited 
new respondents from their own (or a partner) online panel and/or programmed some 
or all of the survey.  

Panel partner firm: A separate survey firm working in collaboration with the country survey firm to recruit 
recontact and/or replenishment respondents from an alternate online panel. 

Panel ID: A survey firm’s unique specific alphanumeric identification code. 
Personal 

Identification 
Number (PIN): 

A 7-digit alphanumeric code provided by SRC to link a respondent to his/her web 
survey record. 

UniqID/unique ID Unique identifier assigned by ITC to a newly recruited  respondent who has completed 
their first survey; the respondent retains this same identifier when recontacted in 
subsequent waves. 

Core data Relevant to 4CV1 only. See details below. 
Full data Relevant to 4CV2 only. See details below. 

Main data Relevant to both 4CV1 and 4CV2. See details below. 

Table 2 - Datasets available for 4CV1 and 4CV2 
Sample 4CV1 4CV2 

Core 

4CV1 Core sample = Subsample of the main sample 
created to unify the former smokers criteria across 
the 4 countries. Thus, records for respondents from 
CA, EN, and US who quit over 2 years ago (rather 
than 5 years) have been removed from the main 
sample so that the former smoker samples in each 
country meet the same definition as the eligibility 
criteria used in AU at 4CV1 (i.e., quit no more than 
2 years ago).   

The core sample should be used to ensure matching 
eligibility criteria across AU and the other 3 
countries prior to analyzing former smoker samples. 

Main 

4CV1 Main sample = Final 4CV1 sample with data 
from these groups removed:   

• speeders/satisficers,
• long-term former smokers*

o AU – all those quit over 2 years ago
o CA, EN, US – only those quit over 5

years ago,
• AU dedicated vapers sample.

The main sample is the one intended to be used for 
the vast majority of analyses. 

*Note on former smoker subsamples in the main
sample at 4CV1, which vary based on countries:

4CV2 Main data/sample = Part of the full valid 
data, with data from these respondents removed: 
• all AU dedicated vapers recruited from 4CV1 or

4CV2,
• 5 respondents from CA (3 recontact and 2

replenishment) and 2 recontact respondents
from the US.
o all 7 respondents are long-term quitters

and not vapers
o 2 replenishment respondents do not have

any weights
o 5 recontact respondents have longitudinal

weights, but no cross-sectional weights.
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Sample 4CV1 4CV2 
• In AU, it includes only respondents who had

quit less than 2 years ago.
• In CA, EN, and US, it includes both

respondents who had quit less than 2 years
ago, as well as those quit between 2 and 5
years.

Thus, the main sample of AU former smokers (quit 
less than 2 years ago, thus all considered “recent”) 
are defined differently than the main sample of CA, 
EN, US former smokers (which includes both 
“recent”= quit less than 2 years ago, and “long-
term”= quit between 2 and 5 years ago). The core 
sample may need to be used when analyzing former 
smokers’ data.   

The main sample is the one intended to be used for 
the vast majority of analyses. 

Full 

4CV2 Full data/sample = This sample includes 
everybody who completed the survey, with data 
from these groups removed:  

• 148 speeders/satisficers
• 188 respondents with smoking or other

status conflict between waves
• 9 respondents who do not qualify through

being smokers, former smokers, or vapers
• 5 recontact respondents who were

recruited as replenishment because survey
firm(s) could not find their original 4CV1
PIN/ID

The full data/sample was created to allow users to: 
1) conduct analyses using all vapers in AU (i.e., to

include respondents recruited via the AU
dedicated vapers sample)

2) conduct longitudinal analyses that incorporates
all respondents for whom a longitudinal weight
was computed at 4CV2, that is all respondents
who completed the 4CV1 Survey, and who were
successfully recontacted at 4CV2. The full
data/sample allows for analyses including the 5
recontact respondents who have the
longitudinal weights.
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4 SURVEY QUESTIONNAIRE 

The survey questionnaire is the product of a collaboration between the research investigators, the project management 
team, and the survey management team. Whereas a core set of questions is carried through the waves, the 
questionnaire evolves in each wave to better address the research questions at hand while improving the respondents’ 
experience.  

 Survey Development Process and Timeline 
The survey development process comprises two main phases: 

1) Review of survey questions
2) Operationalization.

Table 3. 4CV2 Survey development timeline 
Survey review Survey operationalization 

Rounds 1 & 2: Feb 1, 2017 - May 18, 2017 
Round 3: May 19, 2017 - Aug 6, 2017 May 19, 2017 – Aug 21, 2017 

Phase 1: Review of survey questions 
Phase 1 began with a series of teleconferences with the research investigators, the project management team, and the 
survey management team. During the teleconferences, the team systematically reviewed the questionnaire from the 
previous wave, examined dropped questions from earlier waves, and constructed questions of new content. The entire 
Phase 1 consisted of three rounds of reviewing, adding, refining, and deleting survey questions, which took 27 weeks, 
from February 1, 2017 to August 6, 2017. 

For Rounds 1 and 2, from February 1, 2017 to May 18, 2017 (16 weeks), the team reviewed and refined the content of the 
survey in light of the 4CV1 data. For instance, at each call, some team members were tasked with providing evidence 
relating to the usefulness and importance of various questions. Additional teleconference calls were scheduled to discuss 
specific sections of the survey (e.g., heated tobacco product use; e-cigarette sources and last purchase). Careful attention 
was given to the issue of comparability with the previous waves as well as with other ITC countries. Round 3 lasted 11 
weeks, from May 19, 2017 to August 6, 2017, and was dedicated mainly to deleting further content to bring the survey 
length down to an average of no more than 45 minutes.  

Phase 2: Survey operationalization 
After the second round of systematic review of questions within Phase 1 was completed, the survey draft was then sent 
to the ITC Survey Management Group (SMG) for operationalization of the survey. Phase 2 involved comprehensively and 
iteratively reviewing and revising the survey to ensure that routing (i.e., use of filters and skips to show proper set of 
questions to different users), question wording, response options, and all other survey elements were refined and cross-
referenced for consistency, clarity, and accuracy for programming. Phase 2 took 13 weeks, from May 19, 2017 to August 
21, 2017. At the conclusion of Phase 2, the final draft of the survey was generated by SMG and sent to the survey firm for 
programming and testing. 

Fieldwork version 
During the period when the survey firm was programming and testing the survey, a number of new questions were added. 
Additional revisions were also made in consultation between the programming firm and SMG, until a fieldwork version 
of the survey was achieved. The fieldwork version of the survey was sent to SMG by the programming firm and was 
retained in the SMG database. The fieldwork version was later used for cross-reference with the data set. 
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 Survey Content 
The 4CV2 Survey built on the content that was developed for the 4CV1 Survey. 4CV1 content was reviewed and revised 
to delete variables that were no longer of interest or useful in analyses, to add content to measure the use of heated 
tobacco products (HTPs) as well as the transitions among smoking, vaping, and HTP use. Additional content to measure 
important tobacco or vaping policies in one or more of the four countries was also added. See Table 4 below for 
overview of survey content. 

• Of the survey content in 4CV2, about 80% was from the 4CV1 Survey.
o 4CV2 had a total of 747 variables (4CV1 had 738).
o 152 of the 747 variables were unique to 4CV2 (144 were unique to 4CV1).
o The remaining 595 variables appeared in both surveys.

• The survey added one entirely new section on HTPs.
• New questions were added regarding cannabis use.
• The order of sections in 4CV2 was the same as of that of 4CV1, except for the addition of the HTPs section and

the cannabis questions.
• The average survey length was 43 minutes.
• A copy of the survey instrument is available on request or at http://itcproject.org/surveys . Unlike previous

versions of the 4C and 4CV Surveys, the 4CV2 Survey combines both the recontact and the replenishment
questions within one single questionnaire.

http://itcproject.org/surveys
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Table 4 - Measures in the 4CV2 Survey  
Demographic Variables: Gender, age, ethnicity, education, income, state of health 
Other personal moderators: Quitting history, nicotine dependence, levels of stress including financial stress and 
depressed mood, use of intoxicants (e.g., alcohol, cannabis), and experiences of use 
Environmental moderators: Number of smokers/vapers in the household, and in social network 
Policy-specific (proximal) variables (same measures for cigarettes/smoking and vaping devices/vaping unless 
indicated): 
1) Price paid per unit of product, total weekly cost, product type/variant, purchasing unit, price perceptions 
2) Use of cessation services, recall of advice, vaping device and/or other medicines use in conjunction with 

professional assistance, advice on appropriateness of vaping device use 
3) Advertising/ marketing: noticing advertising and frequency in key channels (TV, print, internet), susceptibility to 

advertising, reports about whether vaping product advertising makes them think about cigarettes 
4) Health warnings and packaging: salience and noticing of health warnings (if any), brand usage, perceived risks, 

perceived impact on product use; forgoing cigarettes/vaping because of the warnings 
5) Vapor-free laws: exposure to vaping across a range of settings, perceived impact on product use, reports on 

restrictions 
6) Restrictions on access: perceived availability 
7) Nicotine content, flavor and other product characteristics: nicotine content and flavors of vaping product brands 

used, perceived addictiveness of vaping products and cigarettes, and vaping product appeal 
8) Media campaigns: awareness and recall of media campaigns on vaping 
Psychosocial mediator (distal) variables: Social norms for both vaping products and cigarettes, outcome 
expectancies, intentions for vaping, reasons for vaping, self-efficacy and intentions to quit smoking; relative 
harmfulness, health concerns, functions of smoking, substitutability of functions to vaping products. 
NVP and tobacco use behaviors: Key outcomes along with some of the distal variables for intermediary analyses. 
Use of vaping devices and other tobacco products: frequency of use, duration, and intensity of use (e.g., cigarettes 
per day); usual brand/type of product; quit attempts (smoking), duration of abstinence (smoking), product 
switching. 
HTP use behaviors.  Awareness and use. Usual brand/type of product, reasons for using, perceived harmfulness.    

Cannabis use behaviors. Recent use. Method of use. Impact of cannabis use on smoking and vaping. Perceived 
harmfulness.   
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5 ELIGIBILITY CRITERIA 
 
 

The sample in 4CV2 as with 4CV1 consisted of smokers, former smokers, and vapers to achieve an adequate sample to 
study the natural trajectory of vaping, the impact of vaping on tobacco use, and the impact of both tobacco and NVP 
policies on nicotine product use. 
• Inclusion/exclusion criteria differed between the recontact and the replenishment samples. A summary of all 

inclusion and exclusion criteria appears in Table 5.   
• In each country, the sample was recruited from two or more sources:  

o the ‘ITC-owned’ respondents,  
o country-specific survey firms, and/or  
o panel partner firm(s) affiliated with the country’s main survey firm.   

• Firms varied in their quality of sample; some firms had high-quality probability-based samples, and some had opt-in 
samples, and others a combination of these. For this reason, quotas were applied to region, sex, and age based on 
national benchmarks to ensure that appropriate distributions were realized in the final sample. 

 
In all countries, and for any firm handling replenishment, concurrent users who met criteria for both the cigarette 
smoker quota and the vaper quota were allocated to the vaper quota first, and then, once the vaper quota was filled, 
such concurrent users were allocated to the appropriate smoker quota (based on age range). One exception for this was 
the case of respondents recruited by the US opt-in panel partner, where concurrent users were exclusively counted 
toward the age 18-24 smoker quota.  

 

 Criteria for recontact respondents (ITC-owned and panel-owned) 
All past 4CV1 respondents were eligible to complete 4CV2, regardless of current status, EXCEPT if: 

• They had quit smoking for over 5 years, and did not currently use NVP daily or weekly, and did not use NVP daily 
or weekly at 4CV1. 

• They had been identified by DMC as having provided very low quality data at 4CV1.  
• They failed the age check (e.g., they provided an age that was younger than last wave, or more than three years 

older than the age provided last wave).    
Data were also excluded if someone other than the intended person had completed the survey.  
 
Thus, the user types kept in the recontact sample at 4CV2 included:   

• Current smoker – currently smokes at least occasionally, has smoked at least 100 cigarettes), irrespective of 
NVP use. 

• Recent former smoker – quit less than 24 months ago, smoked at least monthly in the past, has smoked at 
least 100 cigarettes, irrespective of NVP use.  

• Long-term former smoker (only kept in sample at 4CV2, not recruited) – quit over 24 months and less than 5 
years, smoked at least monthly in past, has smoked at least 100 cigarettes; OR quit over 5 years but currently 
uses NVP daily or weekly, or was using NVP daily or weekly at 4CV1. 

• Vaper – currently uses NVP daily or weekly, irrespective of cigarette smoking. 
• Recent former vaper (only kept in sample at 4CV2, not recruited) – vaped daily or weekly at 4CV1, irrespective 

of cigarette smoking. 
 
Note: concurrent users (current smokers who also use NVPs at least weekly) is a user type that is used for analysis, but 
which was not used specifically to determine quotas or inclusion/exclusion criteria. 
 

 Criteria for replenishment respondents (panel-owned only) 
The inclusion criteria for replenishment web panelists are: 
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• Adults aged 18 or older.
• A current smoker, a recent former smoker, or a current vaper, according to the following definitions:

o Current smoker: smokes at least occasionally, and has smoked at least 100 cigarettes in their lifetime,
irrespective of NVP use.

o Recent former smoker: has stopped smoking cigarettes in the past 24 months, was smoking daily to
occasionally, and has smoked at least 100 cigarettes in their lifetime, irrespective of NVP use.

o Current vaper: currently vapes daily or weekly, irrespective of cigarette smoking.

Note: concurrent users (current smokers who also use NVPs at least weekly) were recruited though not specifically. They 
were recruited either as part of the current vapers quotas or as part of the current cigarette smoker quotas. Our 
programming counted them toward the vaper quota first and, when full, toward the cigarette smoker quota second.  

The exclusion criterion for replenishment web panelists is:  
• Respondents who do not currently use NVPs at least weekly and either:

o have not smoked cigarettes in the previous 24 months, or
o have not smoked at least 100 cigarettes in their lifetime, or
o have never smoked at least monthly.

• Any respondent who participated in any wave prior to 4CV1 (i.e., 4C1 to 4C10) but not in 4CV1.
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Table 5. Definition of inclusion/exclusion criteria of 4CV2 

Source Cohort Status 
Recontact Replenishment 

 Main Survey 

ITC-owned 

• All past ITC-owned 4CV1 respondents were
eligible, regardless of current status, except if (1)
they had quit for >5 years and either did not
currently use NVP daily or weekly, or did not use
NVP daily or weekly at 4CV1, (2) they provided
data of poor quality at 4CV1, or (3) they failed the
age check.

• n/a

Panel-owned 

• All past panel-owned 4CV1 respondents were
eligible, regardless of current user status, except
if (1) they had quit for >5 years and either did not
currently use NVP daily or weekly, or did not use
NVP daily or weekly at 4CV1, (2) they provided
data of poor quality at 4CV1, or (3) they failed the
age check.

• Three types of users were included in the
replenishment sample:
1. Current smokers (smoked at least occasionally,

had smoked at least 100 cigarettes), irrespective of
NVP use.

2. Recent former smokers (stopped smoking in the
previous 24 months, had smoked at least 100
cigarettes), irrespective of NVP use.

3. Current vapers (use NVPs at least weekly),
irrespective of cigarette smoking.

• Exclusion if they (1) do not currently use NVPs at least
weekly, and either (2) have not smoked cigarettes in
over 24 months, (3) have not smoked at least 100
cigarettes in their lifetime or (4) have never smoked at
least monthly.

   Sub-studies 

AU 
dedicated 
vapers 

• All past 4CV1 dedicated vapers were eligible,
regardless of current user status, except for
those (1) terminated due to poor data quality or
(2) who failed the age check.

• Recruited via Vaper registry, and online and print
advertisements

• Current vapers (use NVPs at least weekly),
irrespective of cigarette smoking.

ETM 

• n/a • Only panel-owned respondents from CA, EN, US, from
one of three user categories:
1. Smokers (daily cigarette smokers; smoke factory-

made cigarettes only; not NVP users)
2. Vapers (Recent former smokers or long-term

former smokers; daily/weekly NVP users; use tank
system that is refilled with e-liquid)

3. Concurrent users (daily cigarette smokers; smoke
factory-made cigarettes only; daily NVP users; use
tank system that is refilled with e-liquid)
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6 REPLENISHMENT SAMPLE QUOTAS  
 
 
To allow the replenishment sample to be representative, the research team assigned replenishment quotas for most 
groups and survey firms. The quotas used in each country are described below, with varying limitations on regions, age, 
gender, and language to ensure appropriate distributions were realized in the final study sample. Different quotas were 
used across survey (and panel partner) firms, reflecting the quality of their samples. An overview of the quotas appears 
in Table 6. Additional details by country are also available (see Tables 7 to 10 below, as well as Appendix C). 
  
Table 6. Overview of quotas applied at 4CV2  

Type of respondent recruited CA EN US  AU 
ITC-owned  n/a n/a n/a n/a 

Panel-
owned 

Smokers 25+  Q Q no Q 
Smokers 18-24 Q Q Q Q 
Vapers Q Q no no* 

Sub-studies  
AU Dedicated vapers n/a n/a n/a no 
ETM Q Q Q n/a 

Q = quotas applied: Any of Gender, Region, Age, or Language. Also specific user types for ETM.   
* Although no quota was established for vapers in Australia, if recruited, they were kept in the sample and counted toward the 
smoker quotas.  
 

 Australia Replenishment sample quotas 
 Roy Morgan (RM) and Survey Sampling International (SSI)  
• Quotas for the AU subsamples of smokers/recent former smokers and vapers were established using a 

variation of sex and region as criteria. The DMC established targets proportional to stratum sizes based on 
AU census data. A summary is provided below (Table 7). See also Appendix C.1 for additional details.  

• Regions used included: 
1) New South Wales and Australian Capital Territory  
2) Victoria  
3) Queensland  
4) South Australia  
5) Western Australia  
6) Tasmania + Northern Territory  

• Within each quota target, the AU replenishment sample was recruited from a probability-based panel (RM 
Single Source) and a non-probability-based panel (via RM’s panel partner). 

• UW monitored survey response in the cohort (recontact) sample (from ITC-owned, RM, and RM’s panel 
partner) and adjusted the replenishment sample quotas (for RM and RM’s panel partner) during fieldwork to 
achieve the final representative sample. 

 
Table 7. Summary of 4CV2 Australia replenishment sample user groups and quota criteria 

4CV2 AU - Replenishment  
sample user groups 

Quota criteria 

Age Sex Region Language 

Smokers/recent former smokers  
+ Vapers*   No Yes Yes No 

* In Australia only, vapers were not specifically targeted but allowed to be recruited as part of the general quotas based on 
gender and region. This does not include AU dedicated vapers.  
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 AU Dedicated Vapers (University of Queensland (UQ)/Cancer Council Victoria (CCV))  

No quotas were established for the AU dedicated vapers sample from UQ/CCV, which was recruited from a non-
probability sampling frame. Only a general recruitment target was used. 
 

 Canada replenishment sample quotas 
 Leger 
• Quotas for the CA subsamples of smokers/recent former smokers and vapers were established using a 

variation of sex, age, region, and language as criteria. The DMC established targets proportional to stratum 
sizes based on CA census data. A summary is provided below (Table 8). See also Appendix C.2 for additional 
details.  

• Important:  Given that all replenishment sample groups were recruited from the same source (Leger’s web 
panel), concurrent users were first counted towards the appropriate vaper quota, and then, once the vaper 
quota was filled, subsequent concurrent users were counted towards the appropriate cigarette smoker quota. 

• Regions used included: 
1) Maritimes (incl. Newfoundland and Labrador, Prince Edward Island, Nova Scotia, and New Brunswick) 
2) Quebec – Greater Montreal  
3) Quebec – all areas other than Greater Montreal 
4) Ontario - Greater Toronto Area (GTA), unless separated into:  

a. Ontario – Toronto 
b. Ontario - Greater Toronto Area (GTA), excluding metropolitan Toronto 
c. Ontario – all areas other than Toronto and the GTA 

5) Prairies, unless separated into:  
a. Manitoba 
b. Saskatchewan 
c. Alberta 

6) British Columbia, unless separated into:  
a. British Columbia – Greater Vancouver  
b. British Columbia – all areas other than Greater Vancouver  

• If the quota value was very small (e.g., for vapers in Maritimes provinces), they were presented as one value 
for the aggregated regions. 

• Within each quota target, the CA replenishment sample was recruited from a probability-based panel (via 
Leger). 

• The survey firm and UW monitored survey response in the cohort (recontact) sample (from ITC-owned and 
Leger) and adjusted the replenishment sample quotas (for Leger) during fieldwork to achieve the final 
representative sample. 

 
Table 8. Summary of 4CV2 Canada replenishment sample user groups and quota criteria 

4CV2 CA - Replenishment  
sample user groups 

Quota criteria 

Age Sex Region Language 

Smokers/former smokers  Yes 
(18-24 vs. 25+) No Yes Yes 

(in some provinces only) 

Vapers  No No Yes Yes 
(in Quebec only) 
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 England replenishment sample quotas 
 Rakuten Insight (and panel partners) 

• Quotas for the EN subsamples of smokers/recent former smokers and vapers were established using a 
variation of sex, age, and region as criteria. The DMC established targets proportional to stratum sizes 
based on EN census data. A summary is provided below (Table 9). See also Appendix C.3 for additional 
details.  

• Important:  Given that all replenishment sample groups were recruited from the same source (Rakuten’s 
panel partners), concurrent users were first counted towards the appropriate vaper quota, and then, once 
the vaper quota was filled, subsequent concurrent users were counted towards the appropriate cigarette 
smoker quota. 

• Regions used included:   
1) North and Yorkshire & the Humber  
2) Midlands  
3) London and East of England  
4) South  

• Within each quota target, the EN replenishment sample was recruited from a non-probability-based panel 
(via Rakuten’s panel partners). 

• UW monitored survey response in the cohort (recontact) sample (from ITC-owned and Ipsos MORI) and 
adjusted the replenishment sample quotas (for Rakuten) during fieldwork to achieve the final 
representative sample. 
 

Table 9. Summary of 4CV2 England replenishment sample user groups and quota criteria  

4CV2 EN - Replenishment  
sample user groups 

Quota criteria 

Age Sex Region Language 

Smokers/recent former smokers  Yes Yes Yes No 
Vapers  Yes Yes No No 

 
 

 United States replenishment sample quotas 
• Quotas for the US subsamples of smokers/recent former smokers and vapers were established using a 

variation of sex, age, and region as criteria. The DMC established targets proportional to stratum sizes 
based on US census data. Depending on the recruiting panel (Ipsos vs. Opt-in), different quotas were used. 
A summary is provided below (Table 10). See also Appendix C.4 for additional details.  

 
 Ipsos’ KnowledgePanel 

• Important:  Given that Ipsos’ KnowledgePanel recruited both smokers and vapers this wave, concurrent 
users were first counted towards the appropriate vaper quota, and then, once the vaper quota was filled, 
subsequent concurrent users were counted towards the appropriate cigarette smoker quota.  

• After discussion with Ipsos, quotas previously calculated for smokers and vapers to be recruited from Ipsos 
KnowledgePanel were removed, using only a general target. This was allowed by DMC because Ipsos’ 
KnowledgePanel is a high-quality probability-based sample.  

• UW monitored survey response in the cohort sample (from ITC-owned, Ipsos, and Ipsos MORI) and adjusted 
the replenishment sample targets (for Ipsos’ KnowledgePanel) during fieldwork.  

 
 US Opt-in Panel Partner (Lucid) 

• Concurrent users recruited from the US opt-in panel partner were counted solely towards the smokers aged 
18-24 quotas. However, a programming error also allowed 32 NVP only users to be recruited as part of the 
vaper quota.  
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• Regions used included:
1) Northeast
2) Midwest
3) South
4) West

• Within each smokers/recent former smokers aged 18-24 quota target, the US replenishment sample was
recruited from a non-probability-based panel (Opt-in panel partner).

• UW monitored survey response in the cohort (recontact) sample (from ITC-owned, Ipsos, and Ipsos MORI)
and adjusted the replenishment sample quotas (for Opt-in panel partner) during fieldwork to achieve the
final representative sample.

Table 10. Summary of 4CV2 United States replenishment sample user groups and quota criteria 

4CV2 US - Replenishment 
sample user groups 

Quota criteria 

Age Sex Region Language 

Smokers/recent former smokers – 
KnowledgePanel  No* No No No 

Smokers/recent former smokers – 
Opt-in Panel 

Yes 
(18-24 only) Yes Yes No 

Vapers** No No No No 

* Although no age quota was imposed, the large majority of smokers from Ipsos’ KnowledgePanel naturally fell into the aged 25+
category.
** Guidelines for quotas were discussed and adjusted based on feasibility, and only a total quota was imposed in the end.
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7 SURVEY FIRMS 

Six survey firms and four additional teams were involved in the 4CV2 fieldwork. 

Table 11. 4CV2 Stakeholders and Responsibilities 

Project 
Management 

Programming 
& Web Hosting 

Recontact & 
Replenishment 

Processing 
Remunerations 

Data 
Management 

Main survey 

CA ITC PMG SRC SRC, Leger 

ITC Admin Group 
(ITC-owned) ITC DMC Leger  

(Panel-owned ) 

EN ITC PMG SRC 
SRC, Ipsos 

MORI*, 
Rakuten* 

Logistic Solutions 
(ITC-owned) 

ITC DMC Ipsos MORI*, 
Rakuten*  

(Panel-owned ) 

US ITC PMG SRC SRC, Ipsos*, 
Ipsos MORI 

ITC Admin Group 
(ITC-owned) ITC DMC 

AU ITC PMG; 
CCV PMG SRC RM* 

RM* 
(ITC-owned) ITC DMC RM* 

(Panel-owned ) 

Sub-studies 
AU 
dedicated 
vapers 

CCV PMG; 
UQ PMG SRC UQ UQ 

(ITC-owned) ITC DMC 

ETM ITC PMG, VT SRC, VT 
Leger, Ipsos*, 
Ipsos MORI*, 

Rakuten* 

Leger, Ipsos, Ipsos 
MORI*, Rakuten* 

(Panel-owned ) 
VT/ITC DMC 

* With panel partner(s).

Overview of Survey Firms and Responsibilities 
Survey Research Centre (SRC)  
SRC hosted the web survey for all firms and countries. The responsibilities of the SRC at UW were to: 
a) program, test, and host the web survey for all countries
b) program and test redirection of eligible respondents to the ETM sub-study
c) provide all survey firms with PINs and URL templates to link web panelists to their survey records
d) securely transfer data files to other firms as necessary (e.g., daily reports)
e) manage email and telephone communications with the “ITC-owned” past 4CV1 respondents for CA, EN, and

the US, before and during fieldwork. This includes interwave reminders, email invitations, email reminders,
phone reminders, and phone-assisted web interviews, but not the provision of remunerations
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f) provide a weekly update on activities to the ITC PMG  
g) monitor and update survey quotas 
h) monitor and update ETM-related quotas 
i) manually check and inform the respective survey firms if any respondent completes the survey but fails to 

submit their form 
j) provide to ITC DMC the disposition outcomes for all ITC-owned respondents who are invited to participate  
k) provide all other agreed-upon deliverables after fieldwork.   

 
 Roy Morgan (RM)  

RM recontacted and recruited respondents in Australia. The responsibilities of RM were to: 
a) prepare list of PINs for their panelists 
b) set up URLs for the survey and test them in collaboration with SRC  
c) invite all past 4CV1 AU respondents to participate in the 4CV2 Survey, if still present in the panel  
d) recruit RM smokers, recent former smokers, and vapers panelists to complete the survey  
e) monitor survey activity and send email/phone call reminders to any RM panelists who have been invited 

but have not yet submitted a completed survey, per the usual schedule determined by RM 
f) provide remunerations to all RM panelists who complete the survey  
g) maintain data files that link each panelist to his/her unique survey PIN, which allows ITC to invite the Wave 

2 survey completers at Wave 3 
h) provide to ITC DMC disposition outcomes and, if needed, demographic information (including participation 

in previous waves) for all RM panelists who were invited to participate 
i) provide all other agreed-upon deliverables after fieldwork. 

 
 Leger Marketing Solutions (Leger)  

Leger recontacted and recruited respondents in Canada. The responsibilities of Leger were to: 
a) Set up URLs for the survey and test them in collaboration with SRC  
b) set up URLs to redirect from ETM sub-study to Leger’s website and test in collaboration with VT 
c) invite all past 4CV1 Canada respondents to participate in the 4CV2 Survey, if still present in the panel 
d) recruit Leger Canadian smokers, recent former smokers, and vapers web panelists (English-speaking and 

French-speaking) to complete the survey  
e) monitor survey activity and send email reminders to any Leger panelists who have been invited but have 

not yet submitted a completed survey, per the usual schedule determined by Leger 
f) provide remunerations, including bonus for recontact respondents, to all Leger panelists who complete the 

survey  
g) provide remunerations to Leger panelists who complete the ETM sub-study  
h) provide to ITC DMC disposition outcomes and, if needed, demographic information (including participation 

in previous waves) for all Leger panelists who were invited to participate  
i) maintain data files that link each panelist to his/her unique survey PIN, which allows ITC to invite the Wave 

2 survey respondents to participate in the Wave 3 survey   
j) provide all other agreed-upon deliverables after fieldwork.  

 
 Rakuten Insight (Rakuten)  

Rakuten recruited respondents in England. The responsibilities of Rakuten Insight were to: 
a) prepare list of PINs for their panelists  
b) set up URLs and test in collaboration with SRC 
c) set up URLs to redirect from ETM sub-study to Rakuten’s website and test in collaboration with VT 
d) recruit EN smoker/recent former smoker panelists to complete the survey 
e) recruit EN vaper panelists to complete the survey 
f) monitor activity and send email reminders to any Rakuten panelists who have been asked to complete the 

survey but who have not yet submitted a completed survey, per the usual schedule determined by Rakuten  
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g) provide remunerations, including bonuses for completion, to Rakuten panelists who submit a completed 
survey  

h) provide to ITC DMC disposition outcomes and, if needed, demographic information for all Rakuten panelists 
who were invited to participate  

i) maintain data files that link each panelist to his/her unique survey PIN, which allows ITC to invite the Wave 
2 survey completers at Wave 3  

j) provide remunerations to Rakuten panelists who complete the ETM sub-study 
k) send one thank you note also serving as a first interwave reminder, within 1-4 weeks of the end of fieldwork 
l) provide all other agreed-upon deliverables after fieldwork. 

 
 Ipsos MORI –  

Ipsos MORI recontacted respondents in England and the US. The responsibilities of Ipsos MORI were to: 
a) prepare a list of PINs for their EN and US panelists who completed the 4CV1 Survey* (*Note: In England, 

this also includes respondents from Ipsos MORI’s panel partners.)  
b) set up URLs for the survey and test in collaboration with SRC  
c) set up URLs to redirect from ETM sub-study to Ipsos MORI’s website and test in collaboration with VT 
d) send one interwave reminder to all past 4CV1 EN and US respondents if still present in the panel 
e) invite all past 4CV1 EN and US respondents if still present in the panel 
f) recruit EN smoker/recent former smoker web panelists (English-speaking) to complete the survey 
g) recruit EN vaper web panelists (English-speaking) to complete the survey  
h) recruit US vaper web panelists (English-speaking) to complete the survey 
i) monitor activity and send email reminders to any Ipsos MORI panelists who have been asked to complete 

the survey but who have not yet submitted a completed survey, per the usual schedule determined by Ipsos 
MORI  

j) provide remunerations, including bonus for recontact, to Ipsos MORI panelists who submit a completed 
survey  

k) provide to ITC DMC disposition outcomes and, if needed, demographic information (including participation 
in previous waves) for all Ipsos MORI panelists who were invited to participate  

l) maintain data files that link each panelist to his/her unique survey PIN, which allows ITC to invite the Wave 
2 survey completers at Wave 3  

m) provide remunerations to Ipsos MORI panelists who complete the ETM sub-study 
n) provide all other agreed-upon deliverables after fieldwork.    

   
 Ipsos (formerly GfK)  

Ipsos recontacted and recruited respondents in the US. The responsibilities of Ipsos were to: 
a) prepare list of PINs for their panelists, whether from their KnowledgePanel (Ipsos KP) or the opt-in panel 

partner (Opt-in) 
b) set up URLs for the survey and test in collaboration with SRC  
c) set up URLs to redirect from ETM sub-study to Ipsos’ website and test in collaboration with VT 
d) invite all past 4CV1 US Ipsos KP respondents*, if still present in the panel  

(*Note: The Opt-in respondents recruited at 4CV1 were invited by SRC this wave as they were considered “new ITC-
owned” at 4CV2) 

e) contact by phone all past 4CV1 Ipsos KP respondents who did not complete the survey after about one or 
two weeks 

f) contact by email past 4CV1 Ipsos KP withdrawn respondents (i.e., who are no longer on the panel) to invite 
them to participate at Wave 2 

g) recruit Ipsos KP and opt-in smoker/recent former smoker panelists (English-speaking) to complete the 
survey  

h) recruit Ipsos KP vaper panelists to complete the survey 
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i) monitor activity and send email reminders to any Ipsos KP/opt-in panelists who have been invited but have
not yet submitted a completed survey, per the usual schedule determine by Ipsos

j) provide remunerations, including bonus for recontact, to Ipsos KP and opt-in panelists who submitted a
completed survey

k) provide to ITC DMC disposition outcomes and demographic information (including participation in previous
waves) for all Ipsos KP and opt-in panelists who were invited to participate

l) maintain data files that link each Ipsos KP and opt-in panelist to his/her unique survey PIN, which allows ITC
to invite the Wave 2 survey completers at Wave 3

m) provide remunerations to Ipsos panelists who completed the ETM sub-study
n) provide all other agreed-upon deliverables after fieldwork.

Logistic Solutions 
Logistic Solutions remunerated ITC-owned respondents in England. The responsibilities of Logistic Solutions 

were to:  
a) email remunerations and thank you notes to ‘ITC-owned’ 4CV2 respondents in England who complete the

web survey (using data files transferred by SRC)
b) maintain the confidential contact information list of completes received from SRC
c) send all necessary documentation to ITC DMC and ITC PMG at the end of fieldwork.

UW Administrative Group – Canada, US 
The UW Administrative Group remunerated ITC-owned respondents in Canada and the US. The responsibilities 

of UW Administrative Group were to: 
a) maintain the confidential contact information list of ITC-owned past 4CV1 US respondents (n=45) who have

no email address on file
b) maintain the confidential contact information list of completes received from SRC
c) coordinate and mail invitation letters to the ITC-owned past 4CV1 US respondents (n=45) who have not

previously provided an email address to ITC
d) coordinate and mail/email the Canada and US survey remunerations to ‘ITC-owned’ 4CV2 respondents
e) send all necessary documentation to ITC DMC and ITC PMG at the end of fieldwork.

University of Queensland (UQ) – AU Dedicated Vapers Sub-study – Australia  
UQ recontacted and recruited dedicated vapers in the Australia. The responsibilities of UQ were to: 
a) obtain ethics clearance for the AU dedicated vapers sub-study at UQ
b) invite all past 4CV1 AU dedicated vapers to participate in the 4CV2 Survey
c) recruit additional vapers to complete the survey
d) monitor survey activity and send email reminders to any AU dedicated vapers who have been invited but

have not yet submitted a completed survey, per the usual schedule determined by UQ
e) enter into a draw all AU dedicated vapers who complete the survey
f) provide all other agreed-upon deliverables after fieldwork.

Virginia Polytechnic Institute and State University (VT) – ETM Sub-study – Canada, England, US 
VT recruited ETM respondents from Canada, England, and the US. The responsibilities of VT were to: 
a) obtain ethics clearance for the ETM sub-study at VT
b) program and host the ETM sub-study
c) set up URLs to redirect from the survey to the ETM sub-study and test in collaboration with SRC
d) set up URLs to redirect from ETM sub-study to the survey firms’ respective websites and test in

collaboration with the survey firms (Ipsos, Leger, Ipsos MORI, Rakuten)
e) inform SRC when each quota reaches 50%, 75%, and 100%
f) manually check and inform the respective survey firms if any respondent completed the survey but failed to

submit their form
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g) set up disposition codes and keep track of outcomes for all respondents accessing the ETM sub-study  
h) include ITC PMG in all communications with survey firms. 

 
 

 Description of country survey firms’ recruitment procedures 
Each survey firm provided below a description of their panel as it was at the time of the 4CV2 Survey. 
   

 Australia 
 Roy Morgan (RM) and Survey Sampling International (SSI) 

Sample: Australian smokers, former smokers, and vapers. 
 
RM provided the following description for their relevant panels at the time of the 4CV2 Survey: 
 

RM’s tasks in this project were carried out in compliance with ISO 20252 Market, Opinion & Social Research. RM’s 
face-to-face proprietary survey Single Source is representative of the Australian population aged 14y+ in terms of 
gender, age and geographical location. Sample selection was conducted for Single Source via face-to-face, door-to-
door interviewing using a randomized cluster sampling approach for household selection and a rule of priority 
approach for respondent selection within the household. Rigorous sampling procedures were applied each month to 
ensure that respondents reflect the key demographic characteristics of the Australian population. Interviewing for 
Single Source is conducted weekly, so our sample was replenished continuously.  
 
This survey method also serves as a form of validation for the respondent – we know that someone who claims to be 
“male, aged 29 years, living in Tamworth, NSW” is indeed that, because we have met with him and interviewed him 
in his own home.  For 4CV2, RM drew Single Source respondents who were over 18y, interviewed after October 2014 
(when fieldwork was conducted for ITC 4CV1), had provided a telephone number for recontact and indicated during 
their Single Source interview that they smoked factory-made cigarettes (FMC) or NVPs at that time. Those who 
recently quit smoking would be identified during the computer-assisted telephone interview (CATI) screening survey. 
By recontacting Single Source respondents who broadly qualified for 4CV, we were able to ensure that the sample 
would be representative of the Australian smoking population.  The sample was then screened via CATI to ensure it 
met UW’s specifications and were automatically sent an email invitation from the telephone interviewing system, 
once they qualified for the research and had provided an email address. 
 
SSI was RM’s partner to obtain the 4CV2 sample in AU.  SSI panelists were recruited via partnerships with other 
corporations or invited by banners, invitations and messages. To minimize the impact of different partnerships on 
survey results, SSI uses a combination of personality and psychographic characteristics to understand and identify the 
underlying traits which make a difference in the way people answer survey questions. By asking participants a short 
set of key questions, SSI can control the characteristics of people within the sample and allows SSI to provide an 
exceptionally consistent sample blend. SSI also uses digital fingerprinting, to ensure that the same person does not 
take a survey more than once from the same device. 
The CATI recruitment survey for Single Source sample was converted to an online format for SSI panelists and 
collected additional personal information (email address, physical address, and best contact number). The questions 
were phrased in exactly the same manner, although the response options were slightly modified to better suit an 
online environment.  
 
When an SSI panelist completed the online recruitment survey, their details were transferred into the Roy Morgan 
redirect survey. Once an hour the redirect survey automatically sent out an invitation to the 4CV2 Survey using the 
email format provided by the Cancer Council Victoria (CCV). 

 
 University of Queensland (UQ)/Cancer Council Victoria (CCV) 

Sample: Australia dedicated vapers. 
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Description of the Australian dedicated vapers sample: 

1. Recontact respondents were identified from the University of Queensland (UQ) HABIT database of past research
participants. The UQ team identified and sent a general email to past registered vapers on HABIT website who had
yet to participate in the Smoking and Vaping Study to invite them to participate in the study. Those interested
were directed to the UQ study website for study information and screening for eligibility.

2. Potential replenishment vapers were recruited through snowballing approach from the same three sources as at
Wave 1:
a) Online vaper discussion boards (Aussie Vapers and Vaper Café) were contacted and asked to post a brief

message about the study and a link to the UQ website. Vapers who respond to the study ads were directed to
the UQ study website for details about the study and eligibility criteria.

b) Both online and bricks and mortar vape shops were contacted and asked to assist with recruitment by
distributing flyers and/or an online ad about the study on their website. Vapers who responded to the study
ads/flyers were asked to go to the UQ study website for details about the study and eligibility criteria.

c) Vapers from the Vaping Research and Consumer Advisory Panel were encouraged to post links to the UQ study
website on vaping social media pages, such as Facebook groups, and to assist with snowball recruitment.

All interested participants from 2a) to 2c) completed a brief eligibility survey to register with the HABIT database. All 
eligible recontact and replenishment participants who provided consent to participate in the study were assigned a 
unique identification code and emailed a link to the survey hosted on the UW website. 

Canada 
 Leger 

Sample: Canada smokers, former smokers, and vapers 
Respondents were selected at random from the Leger web panel to participate in the study. 

Leger provided the following description for their panel at the time of the 4CV2 Survey:  

Leger’s online panel has approximately 475,000 members nationally – with between 10,000 and 20,000 new 
members added each month, and has a retention rate of 90%. The Leger panel is high-quality because most panel 
members are recruited among a pool of respondents participating in random-digit-dialing surveys, which have a 
wide reach employing probability sampling. In other words, the “population” of the Leger panel was from samples 
that can be considered nationally representative of Canada. Additionally, all respondents who completed the 
previous wave of the study were recruited and qualified. 

England 
 Rakuten Insight 

Sample:  England smokers, former smokers, and vapers 
Rakuten Insight’s sample in England was recruited through one main panel partner, Dynata (previously known as SSI), 
and two additional panel partners.  

Rakuten Insight provided the following description for their relevant panels at the time of the 4CV2 Survey: 

Rakuten Insight works very closely with its panel partner in UK, which has a variety of sample sources such as 
panels, web intercept samples, and specialty lists. Each of the recruitment channels delivers a different population 
and slightly different results, thus increasing diversity and representativeness. The loyalty panels are actively 
managed, high-quality online access panels built from two decades of experience. Invitation-only recruitment 
campaigns are run via direct email and achieve this by partnering with over 75 globally recognized consumer and 
business-facing brands. Additionally, the panels are localized – not just translated – with native language panel 
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support and country-specific reward choices. This ensures participants are attentive and content, resulting in 
accurate, thoughtful answers and, ultimately, high-quality data. In view of the scope and scale of the 4CV 
research, two additional approved panel partners, which met Rakuten Insight’s quality control procedures, were 
also used in England to support with the project. 

 Ipsos MORI* 
Sample: England smokers, former smokers, and vapers 
*Ipsos MORI also recruited a sample of US smokers and recent former smokers, aged 18-24y, and vapers. The same
description applies for both samples.

Ipsos MORI provided the following description for their relevant panels at the time of the 4CV2 Survey: 

Ipsos MORI’s online panels are subject to rigorous recruitment procedures aimed at ensuring accuracy, 
consistency and non-duplication. To join, panel applicants are validated by a means of sophisticated vetting 
procedures, using a variety of opt-in recruitment channels. Shortly after joining, panel members’ survey-taking 
behavior is tested, with those most likely to make intentional or unintentional errors on future surveys 
deactivated. Subsequently, panelists’ behavior is monitored and tracked across all surveys. Ipsos MORI employs 
purging procedures based on these data to remove suspects from eligible sampling pools. In view of the scope 
and scale of the 4CV research, approved panel partners, that met Ipsos MORI quality control procedures, were 
also used in EN (but not in the US) to support with the project.  Fieldwork was conducted between March 8, 2018 
and June 30, 2018. 

United States 
Ipsos KnowledgePanel® - Authorized Language for Client Involving Descriptions of KnowledgePanel® 
Methodology  

Sample: US smokers, former smokers, and vapers 
The survey was conducted using the web-enabled KnowledgePanel®, a probability-based panel designed to be 
representative of the U.S. population. KnowledgePanel®, owned by GfK at the time of this study, was acquired by Ipsos 
in late 2018.  

Ipsos provided the following description for their panel at the time of the 4CV2 Survey: 

Initially, participants are chosen scientifically by a random selection of telephone numbers and residential 
addresses. Persons in selected households are then invited by telephone or by mail to participate in the web-
enabled KnowledgePanel®. For those who agree to participate, but do not already have internet access, Ipsos 
provides at no cost a laptop and ISP connection. People who already have computers and Internet service are 
permitted to participate using their own equipment. Panelists then receive unique log-in information for accessing 
surveys online, and then are sent emails throughout each month inviting them to participate in research. Details 
available at https://www.ipsos.com/en-us/solutions/public-affairs/knowledgepanel  

 Lucid (Opt-in panel partner) 
Sample: US smokers and recent former smokers, aged 18-24y 
The US opt-in panel partner, Lucid, provided the following description at the time of the 4CV2 Survey: 

Lucid sources recruit traffic through partners that own ad space on websites and have access to respondents that 
are looking to join Double Opt-in panels. 

 Ipsos MORI* 
Sample: US smokers and recent former smokers, aged 18-24y, and vapers 
*Ipsos MORI also recruited a sample of England smokers, former smokers, and vapers. The same description applies for
both samples (see 7.2.3.2 for the panel description provided by Ipsos MORI).

https://www.ipsos.com/en-us/solutions/public-affairs/knowledgepanel
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8 STUDY PROCEDURES 

Overall Considerations for 4CV2 Fieldwork 
• All study procedures for all samples were cleared by the Office of Research Ethics at UW (ORE#20803 for CA,

EN, US, and ORE#21609 for AU), as well as the ethics committee at the country-specific institution, if
applicable.
o Medical University of South Carolina, US waived ethics for this study, which was deemed to be of minimal

risk;
o King’s College London, England provided ethics clearance for the England sample (RESCM-17/18-2240);
o Cancer Council Victoria and the University of Queensland, Australia provided ethics clearances for the

Australian samples (CCV-HREC 1603; UQ - 2016000330 / HREC1603);
o Virginia Polytechnic Institute and State University, US provided ethics clearance for the ETM sub-study (17-

986).
• Study procedures were implemented in a coordinated effort by the host survey firm, five country-specific

survey firms, two teams providing logistical and/or administrative support, as well as two additional
institutions involved in the sub-studies. An overview of their responsibilities can be found in Section 7.1.

• Survey procedures for 4CV2 were determined by
o phase (i.e., recontact vs. replenishment),
o ownership (i.e., ITC-owned vs. panel-owned),
o source of the sample (ITC-owned: “ITC-owned 4C cohort” vs. “new ITC-owned”; panel-owned: Leger vs.

Ipsos vs. Ipsos MORI vs. Rakuten vs. Roy Morgan), and,
o in some cases, whether or not an email address was on file.

• The relationship between phase (recontact vs. replenishment) and ownership (ITC-owned vs. panel-owned):
o Recontact = refers to respondents who participated in the previous wave of the survey and who are being

re-invited to participate at this wave. All ITC-owned respondents (i.e., respondents for whom ITC has access
to their contact information and can invite them directly) and some panel-owned respondents (i.e.,
respondents who belong to a web panel survey firm and for whom ITC does not have access to their contact
information, thus all communications must take place through the survey firm) are part of the recontact
sample.
 Sections 8.2 (AU) and 8.4 (CA, EN, US) cover procedures for ITC-owned recontact respondents.
 Sections 8.2 (AU) and 8.5 (CA, EN, US) cover procedures for panel-owned recontact respondents.

o Replenishment = refers to respondents who are being recruited at this wave. Only panel-owned
respondents are part of the replenishment sample.
 Sections 8.3 (AU) and 8.6 (CA, EN, US) cover procedures for panel-owned replenishment respondents.

• The 4CV2 Survey was launched on February 23, 2018, and was completed on July 9, 2018.
• In all countries, the survey was offered by web only. However, 25 respondents completed a phone-assisted

web interview.
• Most aspects of the study protocol and survey measures were standardized across the four countries, but

there were some differences, particularly between AU vs. the other three countries (CA, EN, US). Also, in the
US, one of the survey firms (i.e., Ipsos) used a modified program that followed specific rules (e.g., can skip most
questions without responding; collect only demographic information that cannot be provided by the firm).

• The Canadian Survey was conducted in English and French.  All procedures for the French Canadian sample
were the same as those for the English Canadian sample, but the French Survey launched 2 months after the
English survey (23 April 2018). 687 respondents completed in French.

• Remuneration for completing the survey varied by source. A summary of the study remuneration can be found
in Table 12 (Section 8.7).

• A copy of the full protocols can be obtained upon request.
• For details on the two sub-studies, see Sections 10.1 (Australian Dedicated Vapers) and 10.2 (Experimental

Tobacco Marketplace).



36 

AU Recontact Procedures—ITC- and RM-owned Respondents 
• ITC-owned and RM-owned respondents from AU who were invited to the 4CV2 Survey were managed by RM.

While SRC hosted the 4CV2 AU Survey, RM handled all communications with these AU recontact respondents.
o ITC-owned respondents had originally been recruited by ITC as current smokers from an RDD sampling

frame, had provided their contact information, and agreed to receive requests for participation in future
surveys from ITC.

o RM-owned respondents had originally been recruited through their Single Source panel since 4C9 or
through a panel partner.

Invitations and reminders 
• Prior to fieldwork, ITC DMC provided to RM a list of all ITC-owned and RM-owned respondents who should

be recontacted in Australia. Any other eligibility criteria were applied during screening at the beginning of the
survey.

• RM’s contact phone number and email address were provided in all invitations and reminders. Respondents
could phone or send a message to update their contact information or to opt out.

• Respondents could also call or email the principal investigator or the ethics contact person to opt out. Their
contact information was provided in the survey invitation and in the survey.

Interwave reminders 
• Before fieldwork, RM emailed all those on the list two pre-field interwave reminders to let them know the

anticipated starting fieldwork date. The first interwave reminder was in the form of a newsletter summarising
briefly some key findings from the 4CV1 Survey and reminding them of the importance of participating in the
follow-up survey. The second reminder highlighted the importance of the follow-up survey again and
reminded them of the remuneration that they would get if for completing the survey (see Table 12).

• The exact timing for creating the list and for sending the interwave reminders was discussed with the CCV
research team.

• Any sample member who was not contactable by either phone or email, was sent a hardcopy letter asking them to
update their contact information. Attempts were also made to contact the next of kin listed for respondents as
well as ad hoc SMS reminders.

Invitation emails 
• On Day 1 of fieldwork, RM emailed the same past respondents an invitation to participate in the 4CV2

Survey.
• The invitations were staggered to avoid overwhelming the hosting website.
• The email invitation described the study and invited the respondent to participate by clicking on their

personalized and unique direct link to the survey.

Reminder emails 
• All ITC- and RM-owned recontact respondents who did not complete the survey received reminder emails

per the Reminder Emails Schedule established by the survey firm.
o Reminder emails were sent on Day 8, as needed.

Note: Day 1 is the day the initial email invitation was sent.
o One last reminder email was sent about 1 week before the survey closed – this was sent to all

outstanding invited respondents who had not submitted a completed survey if they had not responded
stating that they did not wish to participate or wished to withdraw.

Phone reminders 
• To help improve retention rates, phone reminders were strategically used during fieldwork.
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• RM conducted phone reminders with ITC- and RM-owned respondents who met the following criteria, in the
prioritized sequence below:
o Those who had provided an email address, but the 4CV2 email invitation bounced back.
o Those who had not accessed the web survey after 1 week from the date of the email reminder.

• A maximum of 3 call attempts were made; on the 3rd call attempt, the interviewer left an appropriate
voicemail message, and then no further attempts were made to contact the intended participant.

• Standard best practices were followed to ensure safety and confidentiality.

Targeted email reminders
• In the case where quotas were difficult to reach, respondents who had completed at least 80% of the survey

(ET221) could be sent a targeted email to inform them that they had completed at least 80% of the survey,
and to encourage them to come back to complete and receive their remuneration. As needed, any other
agreed-upon cut-off point could be decided between ITC and the survey firm.

Remuneration procedures 
• Remuneration was dependent on completing the 4CV2 Survey. Details are available in Section 8.7.
• RM sent a thank you email to all ITC-owned AU cohort members who completed the 4CV1 Survey.  If the

email bounced back, then RM mailed a thank-you letter to the respondent, which included a request for an
updated email address.

Technical support 
• RM’s contact information appeared both in the correspondence to the respondents and in the survey.
• Respondents were able to send email messages using itcsurvey@roymorgan.com or call the toll-free number

(1800 004 482) to contact RM for technical support and/or comments.
• RM designated a staff person to check messages on the toll-free number on a daily basis during the fieldwork

period and respond to messages as needed.

AU Replenishment Procedures—Panel-owned Respondents 
• To account for attrition and maintain the target sample size, new respondents were recruited at 4CV2.  ITC

DMC provided RM with updated replenishment targets after the launch of the survey for recontact
respondents.

• The replenishment sample was recruited and screened from RM Single Source (via CATI) and SSI (online) prior
to being redirected to the 4CV2 Survey.

• Preliminary eligibility criteria for new recruits were determined from RM/SSI existing knowledge of the
panelists:
o Any panelist who had reported being a smoker or quitter at any panel update in the past 24 months

would meet preliminary eligibility criteria for a smoker/recent quitter.
o Any panelist who has reported being an NVP user and who screens as vaping at least weekly.
o Any other eligibility criteria as agreed with the CCV Research Team.

• RM/SSI emailed their panelists who met preliminary eligibility criteria and provided them with a personalized
link to the 4CV2 Survey.

• The final screening and allocation to quotas took place within the survey.

Invitations and reminders 
• The invitation and reminder emails followed RM standard templates, unless agreed otherwise.
• Where possible, RM was encouraged to use the ITC logo in their correspondence with the respondents.

mailto:itcsurvey@roymorgan.com


  

38 
 

• RM’s contact phone number and/or email address were provided in the email invitations and reminders, and 
in the survey.  Respondents could phone or send a message to update their contact information or to opt 
out.   

• Respondents could also call or email the principal investigator or the ethics contact person to opt out. Their 
contact information was in the survey.  

 
 Invitation emails 
• About 2-4 weeks after the start of recontact, email invitations for replenishment respondents were sent by 

RM. 
• Invitations were staggered to avoid overwhelming the hosting website.  
• The email invitation followed RM standard template and invite the respondent to participate by clicking on 

the direct link to the survey (i.e., the direct link took the respondent to his/her own unique survey record and 
no PIN entry was necessary).   

 
 Reminder emails 
• NOTE: For web panelists, no distinction was made between incompletes (i.e., who had not yet started the 

survey) and partials (i.e., who had started but not completed the survey).  At logical time points, SRC identifies 
partials and notify RM, so that a more tailored email (which could include a date/time when the survey would 
be closing) could be sent to these panelists. All incompletes and partials were sent reminder emails until the 
end of fieldwork, per the firm’s standard schedule.   

• RM knew which respondents had not completed the survey; these were all respondents who had not been 
directed back to RM website using their unique URLs with embedded SRC PINs. 

• All those invited but who had not yet completed the survey received reminder emails per RM’s standard 
Reminder Emails Schedule.  
o RM sent regular reminder emails to all respondents who had not completed the survey, per their usual 

protocols.  
o RM promptly removed web completes from the Reminder Email Schedule, upon receipt of the web 

complete information (via URL).  
o RM promptly removed ineligible records from the Reminder Email Schedule, upon receipt of the 

ineligibility information (via URL).  
o As needed, one last reminder email could be sent about 2 to 7 days before the survey was to close – this 

could be sent to all outstanding invited respondents who had not submitted a completed survey if they 
had not responded stating that they did not wish to participate. 
 

 Phone reminders 
• Those who failed to complete the survey within 15 days of receiving their survey invitation were placed on 

the telephone reminder call list.  
o To avoid call-scheduling bias, reminder calls were conducted at various times of the day and on different 

days of the week, including weekends. More calls were made during the evening and/or weekends in 
order to increase the chance of contact.   

o RM followed standard best practice guidelines when contacting respondents by phone. 
o A maximum of 3 call attempts were made; on the 3rd call attempt, the interviewer left an appropriate 

voicemail message, and then no further attempts were made to contact the intended participant. 
o RM provided guidelines to their interviewers on how to call respondents on cell phones to ensure safety 

and confidentiality. 
 

 Targeted email reminders 
• In the case any quota was difficult to reach, respondents who had completed at least 80% of the survey 

(ET221) could be sent a targeted email to inform them that they had completed at least 80% of the survey, 
encouraging them to come back to complete and receive their remuneration.  
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• If RM still had difficulty fulfilling a quota after sending out the targeted email reminders, further discussion 
could take place with the CCV research team to identify the best solution under the respective 
circumstances.  

 
 Remuneration procedures  
• Remuneration was dependent on completing the 4CV2 Survey. Details are available in Section 8.7.  
• All completers were sent a thank you email. This also allowed their email addresses to be verified. 

Participants with invalid email addresses were phoned by the research team to update their email address. 
 

 Technical support 
• RM’s contact information appeared both in the correspondence to the respondents and in the survey.  
• Respondents were able to send email messages using itcsurvey@roymorgan.com or call the toll-free number 

(1800 004 482) to contact RM for technical support and/or comments.  
• RM designated a staff person to check messages on the toll-free number on a daily basis during the fieldwork 

period and respond to messages as needed.  
 

 CA, EN, and the US Recontact Procedures—ITC-owned Respondents  
• ITC-owned respondents from CA, EN, and the US who were invited to the 4CV2 Survey were managed by the 

SRC; these respondents met the following definitions:  
o ITC-owned 4C cohort: ITC-owned respondents who participated at 4CV1 and who were originally recruited 

from a telephone RDD sampling frame at their first 4C Survey, and  
o New ITC-owned: Respondents recruited from a US opt-in panel partner at 4CV1. 

• ITC DMC provided to SRC a list of all ITC-owned respondents who should be recontacted in each country (CA, 
EN, US). Some past respondents, due to the poor quality of their data at 4CV1, were not eligible to be 
recontacted. Any other eligibility criteria were applied during screening at the beginning of the survey. 

 
 Invitations and reminders (email vs. letter) 
• An important distinction for ITC-owned respondents recontact procedures was whether past respondents 

had provided ITC with their email address.  
o For past respondents who had provided an email address, SRC was responsible to send out all email 

invitations and reminders. They were sent a pre-fieldwork interwave email reminder, an email invitation, 
and were placed on an email reminder schedule. Some of them also qualified for a reminder call. 

o For past respondents who had NOT provided an email address (n=45, US only), ITC Admin Group sent 
mailed invitations and reminders. They were mailed a pre-fieldwork interwave reminder letter, and an 
invitation letter, in addition to being prioritized to receive a reminder call during fieldwork. 

• The SRC’s contact phone number and email address were provided in all invitations, reminders, and in the 
survey.  Respondents could phone or send a message to update their contact information or to opt out.   

• Respondents could also call or email the principal investigator or the ethics contact person to opt out. Their 
contact information was provided in the survey invitations, reminders, and in the survey.  
 

 Interwave reminders 
• Before fieldwork, ITC DMC prepared a list of all eligible ITC-owned past 4CV1 respondents in CA, EN, and the 

US who should be recontacted. 
o For those with an email address on file, SRC emailed them a pre-fieldwork interwave reminder to let them 

know the anticipated start of fieldwork.  
o For those with no email address on file, the ITC Admin Group mailed them a pre-fieldwork interwave 

reminder letter to let them know the anticipated start of fieldwork and to invite them to provide their 
email address.   

mailto:itcsurvey@roymorgan.com
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• The interwave reminder also highlighted the importance of the survey and reminded them of the 
remuneration that they would get for submitting a complete survey (see Table 12 for overview).  
 

 Invitations  
• On Day 1 of fieldwork, survey invitations were sent out.  

o SRC emailed the ITC-owned respondents with email on file an invitation to participate in the 4CV2 Survey. 
Invitations were staggered to avoid overwhelming the hosting website. The email invitation described the 
study and invited the respondent to participate by clicking on a personalized direct link to the survey.   

o The ITC Admin Group mailed to the ITC-owned respondents without email on file an invitation letter to 
participate in the survey. The letter described the study and invited the respondent to participate via the 
URL link and PIN provided in the letter.   
 The letter stated the necessity for the respondent to provide an email address and to be willing to 

receive study correspondence by email in order to be eligible for participation.   
 A variable in the 4CV cohort smart data file identified this set of respondents as being required to 

answer variables AI510, AI502, and AI503.   
 Once those respondents had provided their email address, if they did not complete the survey, they 

were prioritized to receive reminder calls (see Section 8.4.1.4). 
 As needed, a phone interview could be offered to those who did not have easy access to a computer. 

 
 Reminders  
• All ITC-owned respondents with email who did not complete the survey received reminder emails per the 

Reminder Emails Schedule.  
o Reminder emails were sent on Days 3, 8, 10, and 15, as needed.   
Note: Day 1 is the day the initial email invitation is sent).   

• All ITC-owned respondents originally without email who provided their email at the start of the survey but 
who did not complete the survey received reminder emails per the Reminder Emails Schedule.   
o Reminder emails were sent on Days 3, 8, 10, and 15, as needed.   
Note: Day 1 is the day the respondent accessed the survey.   

• About one week before the survey was to close, one last reminder email was sent to all outstanding invited 
respondents who had not submitted a completed survey IF they had not responded stating that they did not 
wish to participate/wished to withdraw. 

• Those without email on file received phone reminders. 
 

 Phone reminders 
• 3-4 weeks after the start of fieldwork, SRC implemented phone reminders based on a pre-established calling 

priority list: 
o Those who did not provide an email address at 4CV1 and completed last wave by phone.   
o Those who provided an email address, but the 4CV2 email invitation bounced back, and completed last 

wave by phone.  
o Those who provided a valid email address and completed last wave by phone.   
o Those who provided an email address, but the 4CV2 email invitation bounced back, and completed last 

wave by web, including those from the new ITC-owned group.  
o Those who received a reminder call and completed the survey by web later during fieldwork at 4CV1.  
o Those who had not accessed the web survey after 3-4 weeks in the field, including those from the new 

ITC-owned group.  
o Partial completes. 

• A maximum of 7 call attempts were made; on the 7th call attempt, the interviewer left an appropriate 
voicemail message, and then no further attempts were made to contact the intended participant. 

• SRC provided guidelines to their interviewers on how to call respondents on cell phones to ensure safety and 
confidentiality.   
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• ITC-owned respondents without email were prioritized on the SRC’s Phone Reminders Telephone Queue.
o If contacted, the intended respondent was invited to participate in the web survey (and thus, asked to

provide an email address to which the survey link could be sent).
o If necessary, a phone-assisted web interview could be accommodated if the person did not have easy

access to a computer or reported a visual impairment, and requested it.

Targeted email reminders 
• In the case where quotas were difficult to reach, respondents who had completed at least 80% of the survey

(ET221) could be sent a targeted email to inform them that they had completed at least 80% of the survey
and that we encourage them to come back to complete and receive their remuneration. As needed, any
other agreed-upon cut-off point could be decided between ITC and the survey firm.

Remuneration procedures 
• Remuneration was dependent on completing the 4CV2 Survey. Details are available in Table 12.
• No remuneration was provided in relation to the ETM sub-study as only panel-owned respondents were

eligible to participate.

Technical support 
• SRC’s contact information appeared both in the correspondence to the respondents and in the survey.
• Respondents from each country were able to send email messages to the SRC for technical support requests

and/or comments.
• There was only one toll-free number servicing North America (and no toll-free number for England) at Wave

2. SRC designated a staff person to check messages on the toll-free number on a daily basis during the
fieldwork period and respond to messages as needed.

CA, EN, and the US Recontact Procedures—Panel-owned Respondents 
• The panel-owned cohort respondent sample includes survey firm web panelists recruited into the study by

one of the following survey firms at 4C9, 4C10, or 4CV1:
o CA: Leger
o US: Ipsos*; Ipsos MORI
o EN: Ipsos MORI
*Only respondents recruited from Ipsos’ KnowledgePanel at a previous wave are considered “panel-owned”.
Those recruited through the US opt-in panel partner are considered “ITC-owned” at all subsequent waves.

Invitations and reminders 
• For panel-owned respondents, each survey firm was responsible to send out all email invitations and

reminders to their respective panelists.
• ITC DMC provided each survey firm a list of respective panel-owned respondents who should be recontacted.

Some past respondents, due to the poor quality of their data at 4CV1, were not eligible to be recontacted.
Any other eligibility criteria were applied during screening at the beginning of the survey.

• The survey firms’ invitation and reminder emails followed their standard templates (different from ITC
templates).

• The survey firm’s contact phone number and/or email address were provided in the email invitations and
reminders, and in the survey.  Respondents could phone or send a message to update their contact
information or to opt out.

• Respondents could also call or email the principal investigator or the ethics contact person to opt out.
However, the contact information for the principal investigator and the ethics contact person was provided in
the survey only.
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Interwave reminders 
• Before fieldwork, ITC DMC prepared a list of all eligible ‘panel-owned’ past 4CV1 respondents (unless they

had requested not to be recontacted) in all countries (CA, EN, US) and forwarded it to Leger and Ipsos MORI
only.

• Leger and Ipsos MORI emailed their respective panel-owned past 4CV1 respondents a pre-fieldwork
interwave reminder to let them know the anticipated start of fieldwork. However, an issue forced Leger to
discontinue the interwave reminders.

• The interwave reminder highlighted the importance of the survey and reminded them of the remuneration
that they would receive if they submit a complete survey (see Table 12 for overview of remuneration
offered).

• Ipsos did not send interwave reminders. Instead, after the start of fieldwork when the completion rate
started to decline, Ipsos called its past respondents who had not yet completed the survey to encourage
them to complete it.

Invitation emails 
• On Day 1 of fieldwork, Leger, Ipsos, and Ipsos MORI emailed their respective past respondents an invitation

to participate in the 4CV2 Survey.
o This emailing included Ipsos’ past 4CV1 respondents who were no longer on their panel (i.e., withdrawn

panelists).
• To prevent overwhelming the hosting site, survey firms staggered the release of invitations.
• The email invitation followed the firm standard template, inviting the respondent to participate by clicking on

the personalized and direct link to the survey.

Reminder emails 
• All ‘panel-owned’ past 4CV1 respondents who were sent an invitation but who had not yet completed the

survey received regular reminder emails, per the usual protocols at each survey firm.
• The survey firms knew which respondents had not completed the survey (i.e., all respondents who had not

been directed back to the survey firms’ respective websites using their unique URLs with embedded SRC PINs
and/or not indicated by SRC as completes).

Targeted email reminders 
• A procedure was put in place where, in the case where quotas would be difficult to reach, respondents who

had completed at least 80% of the survey (or any other agreed-upon percentage) could be sent a targeted
email to inform them that they had completed at least 80% of the survey in hope to encourage them to come
back to complete and receive their remuneration.

Phone reminders (Ipsos only) 
• After the start of fieldwork, when survey activity started declining, Ipsos’ staff started calling recontact

respondents who had not yet completed the survey.
• Up to 500 successful calls (i.e., calls where Ipsos’ staff spoke to the intended person or left a message) were

to be placed.

Remuneration procedures 
• Remuneration was dependent on completing the 4CV2 Survey. Details are available in Section 8.7.

Technical support 
• Contact information appeared in the correspondence to the respondents and in the survey.
• Respondents from each country were able to send email messages to their respective survey firms for

technical support and/or comments.



43 

• If available, the toll-free number for the survey firm was provided to the respondents. The survey firm then
designated a staff person to check messages on the toll-free number on a daily basis during the fieldwork
period.

• Survey firms were responsible to respond within 48 hours.

CA, EN, and the US Replenishment Procedures—Panel-owned Respondents 
• To account for attrition and maintain the target sample size in each country, new respondents were recruited

at 4CV2.
• ITC DMC provided each survey firm with updated replenishment targets after the launch of the survey for

Recontact respondents.
• Preliminary eligibility criteria for new recruits were determined from the survey firms’ (Leger, Ipsos,

Rakuten) existing knowledge of the panelists:
o Any panelist who had reported being a smoker or quitter at any panel update in the past 24 months, i.e.

met preliminary eligibility criteria for a smoker/recent quitter.
o Any panelist who had reported being a daily or less than daily e-cigarette user and who screened into

the survey as using e-cigarettes at least weekly.
o Any other eligibility criteria were discussed and determined in consultation with the UW Research Team.

• The survey firms emailed their panelists who met preliminary eligibility criteria and provided them with a
personalized link to the 4CV2 Survey.

• The final screening and allocation to quotas took place within the survey.

Inclusion/exclusion criteria for Web Panelists Recruits 
• The inclusion criteria for web panelists recruits were:

o All respondents must be adults aged 18 years or older.
o Respondents must be either a recent former smoker, a current smoker, or a current vaper, according to

the following definitions:
 Recent former smoker: has smoked cigarettes in the past 24 months (daily to occasionally), and has

smoked at least 100 cigarettes in their lifetime, irrespective of NVP use;
 Current smoker: smokes at least occasionally, and has smoked at least 100 cigarettes in their lifetime,

irrespective of NVP use;
 Current vaper: uses vaping devices at least weekly, irrespective of cigarette smoking.

Note: concurrent users (current smokers who also use NVPs at least weekly) were recruited though not 
specifically. Instead, they were recruited either as part of the current cigarette smokers quotas or as part of the 
current vapers quotas. 

• The exclusion criteria for web panelists recruits were:
o Respondents who do not currently use NVPs at least weekly, and either:
 have not smoked cigarettes in past 24 months, or
 have not smoked at least 100 cigarettes in their lifetime, or
 have never smoked at least monthly.

 Replenishment sampling quotas 
See Section 6 for the replenishment sample quotas by country: 

• Section 6.2 – Canada (Leger)
• Section 6.3 – England (Rakuten)
• Section 6.4 – United States (Ipsos)



44 

Invitations and reminders 
• The survey firms’ invitation and reminder emails followed their standard templates, unless agreed otherwise.
• Where possible, the survey firms were encouraged to use the ITC logo in their correspondence with the

respondents.
• The survey firm’s contact phone number and/or email address were provided in the email invitation and in

the survey. Respondents could email or phone to update their contact information or to opt out.
• Respondents could also call or email the principal investigator or the ethics contact person of their respective

country to opt out. The contact information for the principal investigator and the ethics contact person was
provided in the survey only, unless otherwise agreed by the survey firm to include it in their email.

Invitation emails 
• About 2-4 weeks after the start of recontact, email invitations for replenishment respondents were sent by

the survey firms.
• As needed, the invitations were staggered to avoid overwhelming the hosting website.
• The email invitations asked the respondents to participate by clicking on their personalized and unique direct

link to the survey.

Reminder emails 
• NOTE: For replenishment web panelists, no distinction was made between incompletes who had not yet

started the survey and partials.  All incompletes were sent reminder emails until the end of fieldwork, per the
survey firm’s standard schedule. However, if the survey firms agreed, at logical time points, SRC could identify
partials and notify the survey firms, so that a more tailored email (which could include a date/time when the
survey would be closing) could be sent to these panelists.

• The survey firms knew which respondents had not completed the survey; these were all respondents who
had not been directed back to the survey firm website using their unique URLs with embedded SRC PINs,
which could be confirmed against SRC’s records.

• All those invited but who had not yet completed the survey received reminder emails per the firms’ standard
Reminder Emails Schedule.
o The survey firms sent regular reminder emails to all respondents who had not completed the survey, per

their usual protocols.
o The survey firms promptly removed web completes from the Reminder Email Schedule, upon receipt of

the web complete information (via URL or from SRC).
o The survey firms promptly removed ineligible records from the Reminder Email Schedule, upon receipt

of the ineligibility information (via URL or from SRC).
o As needed, one last reminder email could be sent about 2 to 7 days before the survey was to close – this

could be sent to all outstanding invited respondents who had not submitted a completed survey if they
had not responded stating that they did not wish to participate.

Targeted email reminders 
• In the case where a quota was difficult to reach, respondents who had completed at least 80% of the survey

(i.e., answered variable ET221) could be sent a targeted email to inform them that they had completed at
least 80% of the survey, encouraging them to come back to complete and receive their remuneration.

• If a survey firm still had difficulty fulfilling their quota after sending out the targeted email reminders, further
discussion could take place with Nadia Martin and Anne Quah (4CV2 project managers) to identify the best
solution under the respective circumstances.

Remuneration procedures 
• Remuneration was dependent on completing the 4CV2 Survey. Details are available in Section 8.7.
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 Technical support 
• Contact information appeared in the correspondence to the respondents and in the survey.  
• Respondents from each country were able to send email messages to their respective survey firms for 

technical support and/or comments.  
• If available, the toll-free number for the survey firm was provided to the respondents. The survey firm then 

designated a staff person to check messages on the toll-free number on a daily basis during the fieldwork 
period.  

• Survey firms were responsible to respond within 48 hours. 
 

 Study Remuneration 
• Study remuneration varied by country and sample source. A summary is presented in Table 12. Values for 

participating in sub-studies are also included. 
• Remuneration was dependent on completing the 4CV2 Survey. All respondents who got to the last screen 

(AI535) were considered to have completed the survey.  
• SRC checked on a daily basis for cases where a respondent made it to the end of the survey but failed to 

officially submit their form (i.e., did not click the final “submit” button). In that case, the respondent was 
considered as complete and SRC both (a) informed the appropriate firm/group to process the remuneration, 
and (b) adjusted the quotas. 

• For panel-owned respondents, and ITC-owned respondents in Australia, submitting their survey sent the 
completion information to their respective survey firm via URL so that the remuneration could be processed. 
Remuneration was credited to their respective accounts through existing mechanisms at each survey firm. 

• For ITC-owned respondents in CA, EN, and US, twice a week, the SRC corresponded with the administrative 
groups (ITC Admin Group for CA and US respondents, and Logistic Solutions for EN respondents) to transfer 
the contact information of ITC-owned respondents for whom the survey remunerations should be processed 
and mailed or emailed. 

• If a survey firm or administrative group learned from a respondent that he/she had not received their 
remuneration, they confirmed their completion status and whether the remuneration was previously 
claimed, and processed the remuneration if appropriate.  

• An additional remuneration was provided if a panel-owned respondent completed the ETM sub-study.  
 

 Request for e-gift card (CA, US) 
• If an ITC-owned respondent requested to receive payment in a form other than a cheque, the respondent 

could be offered the option to receive an Amazon e-gift card. Before an e-gift card could be sent, an 
additional email was sent to the respondent, asking them to confirm that (1) they wanted to receive their 
remuneration in form of an Amazon e-gift card in place of a cheque, and (2) they understood that their email 
address would be entered on a third party website, thus accepting the associated risks.  

• Once the email confirmation had been received, the e-gift card was sent by the ITC Admin Team.  
 

  



46 

Table 12.  Summary of 4CV2 remuneration by country and sample source 

Country/Panel 4CV2 Survey Remuneration 
Processing 

responsibility 
AU 

‘ITC-owned’ respondents If chose cash at 4CV1: AU$40 e-gift card OR entry into a draw for AU$1,000*; 
All others: entry into draw for AU$1,000. RM 

RM/SSI panelists (cohort 
and new recruits) 

RM: If chose cash at 4CV1: AU$40 e-gift card OR entry into a draw for 
AU$1,000*; all others: entered into draw*.  
SSI: survey points valued at AU$10 

RM 
SSI 

AU dedicated vapers Entry into a draw for AU$1,000 CCV 

CA 
‘ITC-owned’ respondents Cheque** for CA$30 ($25 + $5 bonus) UW admin 

Leger panelists (cohort and 
new recruits) 

Cohort and fresh: CA$25*** or AIR MILES or Aeroplan Reward Miles 
equivalent  
Cohort: + CA$5 bonus for cohort sample 

[ETM payment = CA$8 or AIR MILES or Aeroplan Reward Miles equivalent] 

Leger 

EN 
‘ITC-owned’ respondents £20 (£16 + £4 bonus) Amazon e-gift card Logistic Solutions 

Ipsos MORI (cohort only) 

Ipsos MORI i-Say and Age=18-24: £29 worth of points  
Ipsos MORI i-Say panel and Age=>25: £20 worth of points  
Ipsos MORI panel partners: standard credit for a survey of this length 

[ETM payment = broadly the equivalent of £15 worth of points] 

Ipsos MORI 

Rakuten (new recruits only) 

The standard credit for a survey of this length (+ additional bonus of £2.50 
worth of points for Wave 2, with promise of an additional bonus of up to £15 
worth of points after they complete the Wave 3 survey.) 

 [ETM payment= the standard credit for a survey of this length] 

Rakuten 

US 
‘ITC-owned’ respondents Check** for US$30 ($25 + $5 bonus) UW admin 

Ipsos panelists (cohort and 
new recruits at 4CV2) 

Ipsos and Age=18-24: 10,000 points**** (+ 5,000 bonus points for cohort) 
Ipsos and Age=>25: 10,000 points**** (+ 5,000 bonus points for cohort) 
Former Ipsos panelists: a check for US$25 ($20 + $5 bonus for cohort) 

[ETM payment= 10,000 points*****] 

Ipsos 

US Opt-in panelists (Lucid) 
(new recruits only) 

Standard credit for 45-min survey  

[ETM payment= 10,000 points*****] 
Lucid 

Ipsos MORI (cohort only) 

Age=18-24: US$35 worth of points 
Age=>25: US$30 worth of points 

[ETM payment= US$20 worth of points] 

Ipsos MORI 

* One name drawn for every 100 completed surveys. A total of 7 prizes were drawn and distributed by e-transfer or cheque.
** An Amazon e-gift card could be provided if requested by respondent and authorization given to input their email on a third party
website.
*** Increased to $50 on June 21st, 2019.
**** Increased to 20,000 points on May 24th, 2019.
***** Increased to 20,000 points on April 20th, 2019.
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9 TARGETS AND OUTCOMES 

This chapter presents summaries of recruitment numbers: 

• total completed surveys and cases removed (Table 13)
• target vs. realized sample sizes (Table 14)
• sample sizes and retention rates, by source (Table 15)
• outcome rates by country, for new recruits (Table 16)
• survey length by user type and country (Table 17)

Table 13.  4CV2 sample: All completed surveys vs. cases in “full data”* vs. cases in “main data”** 
AU CA EN US Total 

Raw number of completed cases 
All completed surveys 2,189 3,901 4,958 2,937 13,985 
Cases removed to obtain the “full sample” 
Speeders 8 51 53 36 148 
Smoking or other status conflict b/w W1 and W2 25 60 50 53 188 
Non-smokers and non-NVP users (from recontact only) 0 7 2 0 9 
Respondents who were recontacted, but recruited as 
replenishment and for whom the survey firm could 
not find their original Wave 1 PIN/ID 

0 0 5 0 5 

FULL SAMPLE 
Cases included in full sample data*   2,156 3,783 4,848 2,848 13,635 
Cases removed to obtain the “main sample” 
AU dedicated vapers 641 0 0 0 641 
Quit over 5 years (and no NVP use) 0 5 0 2 7 

MAIN SAMPLE 
Cases included in main sample data** 1,515 3,778 4,848 2,846 12,987 

*Full data = completed cases excluding cases listed in the table.
**Main data = full data excluding quitters quit >5 years and AU dedicated vapers.
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Table 14.  Original target sample sizes (realized sample sizes in the full sample*), by country 
Subsample CA EN US AU 

Main survey 

Smokers/former smokers aged 25+ 2350 (2424) 3000 (3193) 1650 (1776) 

1500 (1515) Smokers/former smokers aged 18-24 750 (663) 1100 (1074) 500 (564) 

At-least-weekly vapers aged 18+ 715 (696) 500 (579) 500 (508) 

Total 3815 (3783) 4600 (4848) 2650 (2848) 1500 (1515) 

Sub-studies 

AU dedicated vapers** -- -- -- 600 (641) 

ETM*** 150 (178) 150 (162) 150 (168) -- 
* Full sample = Final realized 4CV2 sample. Excluded cases are listed in Table 13. 
** Refer to Section 10.1 for description of the AU dedicated vapers sample.  
*** The ETM respondents were also respondents to the main survey. The sample sizes presented are for the additional sub-study 
they completed after the main survey. Refer to Section 10.2 for description of the ETM sample. 
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Table 15.  Sources, full sample size*,**, and retention rates for 4CV2 respondents 

Country Subsample/ 
user type Sources Retention 

Rate (%) 
Recontact 

(n) 
Replenishment 

(n) 
Total 

(n) 

AU 
smokers/former 
smokers 18+ *** 

ITC-owned 72.1 199 --- 199 

Roy Morgan 53.3 654 662 1316 

 AU Sub-Total  56.7 853 662 1515 

CA 

smokers/former 
smokers 25+ 

ITC-owned**** 77.7 331 --- 331 

Leger Marketing 58.1 1025 1068 2093 
smokers/former 
smokers 18-24 Leger Marketing 20.9 148 515 663 

Vapers 18+ Leger Marketing 53.1 364 332 696 

CA Sub-Total 48.8 1868 1915 3783 

EN 

smokers/former 
smokers 25+ 

ITC-owned**** 81.1 204 --- 204 

Ipsos MORI 45.0 1179 --- 1179 

Rakuten --- --- 1810 1810 

smokers/former 
smokers 18-24 

ITC-owned 66.7 2 --- 2 

Ipsos MORI 10.2 90 --- 90 

Rakuten --- --- 984 984 

Vapers 18+ 
Ipsos MORI 52.7 256 --- 256 

Rakuten --- --- 323 323 

EN Sub-Total  39.6 1731 3117 4848 

US 

smokers/former 
smokers 25+ 

ITC-owned**** 79.0 188 --- 188 

Ipsos 70.5 840 696 1536 

Ipsos MORI 24.6 52 --- 52 

smokers/former 
smokers 18-24 

ITC-owned 10.1 48 --- 48 

US opt-in --- --- 516 516 

Ipsos MORI 0.0 0 --- 0 

Vapers 18+ 

Ipsos --- --- 397 397 

US opt-in --- --- 34 34 

Ipsos MORI 16.1 77 --- 77 

US Sub-Total  42.9 1205 1643 2848 
Total (without AU dedicated vapers) 45.2 5657 7337 12994 

AU Dedicated vapers U. of
Queensland 56.5 328 313 641 

Full Sample Total 45.7 5985 7650 13635 
* Full sample = Final realized 4CV2 sample. Excluded cases are listed in Table 13.
** As the ETM respondents also completed the main survey, they are not presented separately in this table.
*** In Australia, there was no split quota for smokers, former smokers and vapers for RM. Although vapers were not specifically targeted, they
were kept in the sample if recruited.
****A small subsample of ITC-owned respondents were provided access to a phone-assisted web survey: CA=2; EN=1; US=22.
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Table 16. Outcome rates by country, for new recruits 

Country AU RMR 
AU 

Dedicated 
vapers 

CA EN US Ipsos US 
Opt-in US all*** 

Total interviewed 653 314 1948 3193 1156 596 1752 
Refusals/breakoffs 34 42 107 689 290 287 577 
Not known if 
eligible* 2690 581 58077 6519 3514 1665 5179 

Estimated rate of 
eligibility and 
quota-not–full 

46.3% 62.0% 7.9% 24.9% 8.7% 46.9% 16.0% 

Estimated number 
of eligible and 
quota-not-full 
non-respondents 

1984 581 5567 3353 973 1345 2318 

Response rate**, 
*** 22.2% 33.5% 25.6% 44.1% 47.8% 26.8% 37.7% 

Cooperation rate 
**** 95.1% 88.2% 94.8% 82.3% 79.9% 67.5% 75.2% 

*RMR (and their partner SSI) pre-screened respondents before sending them to the SRC's website. The other survey firms rely
on their database to pre-identify individuals that would likely be eligible before sending them to the SRC's website
**As mentioned in note 1 (above), different survey firms used different screening processes before sending respondents to
the 4CV Survey. Consequently, the estimated eligibility rates differ greatly from one firm/country to another. Because of this
(and a few other lesser reasons), the response rates are not comparable across countries/firms.
*** The response rate is the proportion of selected/contacted respondents who complete the survey; i.e., the number of
eligible respondents who completed the survey divided by the estimated number of eligible respondents that were
selected/contacted. In other words, the response rate accounts for the fact that numerous individuals could not be contacted
or screened for eligibility, whereas the cooperation rate does not.
**** The cooperation rate is the proportion of eligible respondents (i.e., those who have completed all eligibility questions
and have been found to be eligible) who complete the survey.

Table 17. 4CV2 survey length in minutes, by user type and by country* 
AU** CA EN US Overall 

n mean n mean n mean n mean n mean 
Smokers only 1064 45.75 2019 45.21 2393 39.14 1389 45.26 6865 43.19 
Vapers only 67 48.60 55 39.45 30 36.93 111 41.77 263 42.47 
Concurrent users 248 53.20 954 48.23 1848 41.02 752 46.78 3802 44.76 
Quitters 777 49.31 755 41.61 577 37.92 596 40.34 2705 42.75 

Overall 2156 47.98 3783 45.17 4848 39.70 2848 44.50 -- -- 
* The questionnaire differed somewhat from country to country.
** Includes AU dedicated vapers.
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10 SUB-STUDIES 

Two sub-studies took place at 4CV2: 

1) In Australia, a group of dedicated vapers was recruited separately from the main sample by the University of
Queensland (UQ) and the Cancer Council of Victoria (CCV). We refer to this sample as AU dedicated vapers
throughout this report.

2) In Canada, England, and the US, an experimental tobacco marketplace (ETM) sub-study recruited a limited number
of respondents from the 4CV2 Survey.

 Australian Dedicated Vapers  
In Australia, in addition to the main sample recruited via Roy Morgan (RM) Research Panel, an additional sample of 
vapers was recruited via convenience sampling methods. 

The Australia dedicated vapers sample consists of self-selected individuals recruited mainly through online sites. 
They are a group of vaper activists and early adopters. They are thus not a representative sample of vapers in 
Australia. Nevertheless, respondents from this sample can be of scientific interest, and some data users might 
want to include them in their analyses. 

 Introduction 
The ITC Four Country Smoking and Vaping (4CV) Survey commenced in 2016 following on from the 4C Survey. The 4CV 
Survey was designed to investigate the relationship between the use of vaping devices (such as e-cigarettes) and 
tobacco use, and to inform emerging policies on nicotine vaping products (NVPs) in the four countries. The ITC 4CV 
Project expanded upon the existing ITC 4C Survey infrastructure, conceptual model, and methodologies to examine the 
use and evolution of the NVP market and policy environments by surveying adult smokers, recent ex-smokers, and 
vaping device users (i.e., vapers) in AU, CA, England (EN, not the entire UK), and the US -- four countries with similar 
cigarette-smoking rates, but divergent policies related to NVPs.  

Australia has highly restrictive laws concerning NVPs. Most jurisdictions in Australia allow vaping devices and vaping 
liquids that do not contain nicotine to be sold, with different levels of restrictions applied to sales and use, such as 
restricting sales to adults aged 18 and over. Some jurisdictions treat vaping the same as smoking, with all the same 
restrictions applied to vaping products as are applied to tobacco products. One state, Western Australia, has banned the 
sale of all vaping devices. Nicotine-containing vaping products are illegal to sell, possess or use for non-therapeutic 
purposes in Australia. However, NVPs for therapeutic use are a prescription only medicine, which means they are legal 
to possess and use if it has been prescribed to the user for therapeutic use, such as for quitting smoking. To sell an NVP 
in Australia for a therapeutic use, it must first be listed on the Australian Register of Therapeutic Goods, which requires 
approval from the Therapeutic Goods Administration. During the time of 4CV surveys 1 and 2, there were no NVPs listed 
on the Register. There are a limited number of exemptions for the supply of unapproved therapeutic goods 
(extemporaneous compounding, the Special Access Scheme and Authorised Prescriber Scheme). It is also legal to import 
unapproved therapeutic goods for personal use with a valid medical prescription.  

Due to the restrictions on NVPs in Australia, the prevalence of vaping is lower compared to countries with less restrictive 
vaping policies. Hence, it would be unlikely that a sufficient sample size could be recruited via the probability sampling 
frames used for recruiting the main 4CV sample of smokers and former smokers. Instead, a decision was made to recruit 
a non-probability sample of vapers recruited primarily via vaping networks who would likely be ‘early adopters’ of 
vaping technology in Australia. We hypothesized that the types of products used by these participants may be predictive 
of products used in the future among vapers in the main sample, who are assumed to be more representative of the 
general population of people who vape. Hence, they may represent a sentinel sample that provides important data on 
future trends. 
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 Summary of the AU Dedicated Vaper Sample recruitment methods for 4CV2 
No quotas were established, but a recruitment target of 600 was used.  

 Recontact sample 
All past 4CV1 AU dedicated vaper sample participants (who had not indicated previously that they would like to 
withdraw from the study) were emailed a Newsletter a few weeks before the launch date to remind them of the coming 
4CV2 survey. On launch date, those past respondents were sent an invitation to participate in the 4CV2 survey, which 
included a personalized and unique direct URL link to the 4CV2 survey. Recontact participants were also required to 
enter correct details such as their date of birth to access the survey. 

 Replenishment sample 
The same methods used to recruit the original 4CV1 AU dedicated vaper sample were used to recruit the replenishment 
sample for 4CV2. The following eligibility criteria were set: 

• Aged 18 or older
• Currently residing in Australia
• Currently vape at least weekly (with or without nicotine)

Participation also required interested persons to: 
• Register in the University of Queensland Nicotine and Tobacco Research Volunteer database in order to receive

an invitation to participate in the survey.
o Potential participants who met the eligibility criteria and who were already registered in the database were

sent invitations to participate in 4CV2.
• Have a valid email address and access to the internet
• Confirm they have read the participant information and consent to participate in the study

The study was advertised via the following methods: 
• Posts on social media (Twitter, Facebook vaping groups);
• Word of mouth through vaping networks (e.g. the New Nicotine Alliance);
• Australian Vaper Community websites (e.g. Vaper Café Australia, Aussie Vapers);
• Vape shops (printed flyers, links placed on online stores); and
• Paid advertising via Facebook, Twitter and Google.

Monitoring of the survey completions
While the survey was active, the SRC at the UW sent an updated completion status list by participant identification code 
to the UQ chief investigator via secure file transfer. Participants who commenced but had not completed the survey 
were sent reminders to complete the survey in order to be eligible for the prize draw, with their unique survey link 
embedded in the email to enable them to access the survey easily and where they left off. 

 Participant Remuneration 
The AU dedicated vaper sample were not paid a participant payment, but were given an entry into a prize draw for a 
shopping voucher of AU$1000 value (winner’s choice of Coles or Woolworths Supermarket gift card) if they completed 
the survey. Eligibility for the prize draw required a completed and submitted 4CV2 survey by the due date. Once the due 
date and time passed, a list of all participant codes with the status of their survey completion was sent by the SRC to the 
UQ chief investigator via secure file transfer. All participants who had provided responses for all questions in the survey 
were considered to have completed the survey and were included in the prize draw (regardless of whether they had 
clicked on the ‘submit’ button or not), unless they had requested not to be included in the draw. The UQ chief 
investigator conducted the survey draw by using the random number function in Excel. The draw was conducted with a 
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second team member present to witness the prize draw procedure and result. The result was emailed to the research 
team at CCV for processing the prize delivery. 

 Analyses 
A comparison of the AU dedicated vaper sample with vapers in the main 4CV2 sample was undertaken to understand 
how the AU dedicated vaper sample differed. Further analyses are planned to compare changes in these samples over 
time. The ITC supplied weights were applied to the main 4CV data to align the sample to the general population, 
however no weights were applied to the AU dedicated sample’s data. 

 Preliminary Results 
Six hundred and fifty-one (651) vapers completed the 4CV2 survey, which was 109% of the target sample size (N=600). 
These consisted of 337 recontact respondents (58% of 4CV1 AU dedicated vaper participants) and 314 replenishment 
respondents. 10 respondents (9 recontact and 1 replenishment) were subsequently removed from the final data due to 
quality issues.  

Of the total sample, most (N=619, 95%) vaped daily. Of the recontact sample, most vaped daily (N=309, 92%), 10 (3%) 
vaped weekly, while 12 (4%) had ceased vaping, and 6 had reduced to less than weekly vaping (2%).  Similarly, 99% 
(N=310) of the replenishment sample vaped daily. Daily and weekly vaping frequency among 4CV2 and AU dedicated 
vapers who vaped at least weekly is shown in Table 18.  
It should be noted that only vapers who vaped at least weekly were recruited for the UQ/CCV replenishment sample. 
However, the main 4CV2 sample and the AU dedicated vaper recontact sample also included people who vaped less 
than weekly. Among all current vapers in the main 4CV2 sample, 2727 currently vaped less than weekly (12%* of all 
current vapers), including 1169 in Canada (24%*), 445 in the US (9%*), 902 in England (8%*) and 211 in Australia (5%*). 

Further comparisons are planned to explore demographic, smoking and vaping characteristics in the AU dedicated vaper 
sample and the 4CV2 main sample. 

Table 18: Vaping frequency among current at least weekly vapers by sample for 4CV2 and AU dedicated vaper 
samples 

Vaping frequency 
Vapers in Main 4CV1 Samples N (%*) UQ/CCV 

CA US EN AU Total Australia 

Daily 418 (49%) 644 (70%) 1229 (75%) 162 (88%) 2453 (69%) 619 (98%) 
Less than daily but at 
least weekly 416 (51%) 337 (30%) 740 (25%) 73 (12%) 1566 (31%) 14 (2%) 

Total 834 981 1969 235 4019 633 
* Percentages based on weighted data for 4CV2 participants using current vaper weights.

 Experimental Tobacco Marketplace (ETM)  
At 4CV2, upon completion of the main survey, a subsample of respondents was invited to participate in an additional 
sub-study, the Experimental Tobacco Marketplace (ETM). This sub-study was led by researchers from Medical University 
of South Carolina (MUSC) and Virginia Polytechnic Institute and State University (VT).   

The ETM sub-study used hypothetical purchases to examine the influence of taxation and subsidization among smokers, 
vapers, and concurrent users. It was conducted using samples from different regulatory environments (i.e., CA, EN, and 
the US) to ascertain whether the local regulatory conditions would modulate the observations, with a target to recruit 
150 respondents (i.e., 50 smokers, 50 vapers, and 50 concurrent users) per country.  
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 Introduction 
The ETM is an online store that displays photos, prices, and information for each of several available products. The ETM 
thus provides a method to estimate, prior to implementation, the effects of new products or policies on purchasing 
behaviours across various products in a complex tobacco marketplace. The ETM can allow participants to make real 
purchases for products or hypothetical purchases. Several laboratory ETM studies have demonstrated that when making 
real purchases for nicotine products, if the price of cigarettes increases, participants are more likely to switch to buying 
nicotine vaping products (NVPs) (e.g., e-cigarettes) than other non-combustible products. Other ETM studies have 
confirmed that consumer characteristics, such as gender, can modulate the substitutability of NVPs and other non-
combustible products.  

One of the present project’s two parent studies demonstrated that e-liquid substitutability increases as a function of the 
nicotine strength of the e-liquid. In addition, although the substitutability is higher for e-liquids with greater nicotine 
strength (as measured by mg of nicotine purchased), as nicotine strength increases, participants actually buy a lower 
volume of e-liquid, which has implications for tobacco control and public health in determining whether consuming 
more e-liquid at a lower nicotine strength is less harmful than consuming less e-liquid with a higher nicotine 
concentration. Finally, the second of the present project’s two parent studies examined the effects of cigarette taxation 
and e-liquid subsidization on cigarette demand and e-liquid substitutability in real purchasing under laboratory 
conditions. The results2 indicated that conventional cigarette demand decreased as cigarette taxation increased; 
additionally, e-liquid substitutability, while significant across all cigarette tax conditions, was not differentiated by 
cigarette taxation amount. That is, e-liquid substitutability was high and significant across all cigarette taxation 
conditions, but substitutability did not change across the different tax rates. Conversely, while e-liquid purchasing 
increased as a function of e-liquid subsidization, cigarette demand was unaffected by e-liquid subsidies. These results 
suggest that the most effective harm reduction approach could be achieved by either some combination of cigarette 
taxation and e-liquid subsidization or differential taxation of these products. 

Although these prior ETM studies have demonstrated that NVPs function as substitutes for conventional cigarettes as 
cigarette prices increase, and that cigarette taxes and e-liquid subsidies decrease cigarette demand and increase e-liquid 
purchasing, respectively, these samples have included only current cigarette smokers and only a single base price for e-
liquid. In contrast, the project described herein used hypothetical purchases so as to examine the influence of 
taxation and subsidization of e-liquids and cigarettes among smokers who a) have not transitioned to alternative 
products (i.e., smokers-only), b) have initiated a transition to non-combustible nicotine products (i.e., currently using 
conventional cigarettes and NVPs; i.e., concurrent users) and c) have displayed a sustained period of transition (e.g., 
former smokers that are current NVP users; i.e., vapers-only). As mentioned briefly above, previous ETM studies have 
demonstrated comparable purchasing results between hypothetical and actualized methods. Importantly, this study was 
conducted using samples from different regulatory environments – that is, different countries (i.e., CA, EN, US) – to 
ascertain whether the local regulatory conditions modulate the observations. Finally, we examined how the addition of 
heated tobacco products (HTPs) impacted cigarette demand and NVPs substitutability. 

 Eligibility and Summary Description of the ETM Sample 
Eligible panel-owned respondents for the ETM sub-study were recruited in CA, EN, and US from the following firms only: 
Leger (CA), Ipsos (US), Ipsos MORI (US, EN), and Rakuten (EN). Respondents were identified from the main survey using 
the following filters, respectively:  

• Smokers only satisfying the following criteria:
o daily cigarette smokers (FR309v=1)
o not vapers (EC309v>3)
o from CA, US, or EN (country=1, 2, or 3)]

2 Pope, D. A., Poe, L., Stein, J. S., Kaplan, B. A., DeHart, W. B., Mellis, A. M., ... & Bickel, W. K. (2019). The Experimental Tobacco 
Marketplace: Demand and substitutability as a function of cigarette taxes and e-liquid subsidies. Nicotine & Tobacco Research. 
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• Concurrent users – i.e., smokers who have initiated a transition to non-combustible nicotine products –  
satisfying the following criteria:  

o daily cigarette smokers (FR309v=1)  
o daily vapers (EC309v=1)  
o use tank system that is refilled with e-liquid (EC375=3) 
o from CA, US, or EN (country=1, 2, or 3) 

• Vapers only – i.e. those who have displayed a sustained period of transition such as former smokers who are 
current vapers – satisfying the following criteria:  

o recent former smokers or long-term former smokers (FR309v=4 or 8)  
o daily/weekly vapers (EC309v=1 or 2)  
o use tank system that is refilled with e-liquid (EC375=3)  
o from CA, US, or EN (country=1, 2, or 3)]. 

 
Recruitment of participants that completed both 4CV1 and 4CV2 was preferred, but eligibility criteria were specific to 
responses at 4CV2. These eligible respondents were then invited to participate in the ETM sub-study; if accepted, 
participants were redirected to VT’s Qualtrics website. Upon completion of the ETM sub-study Qualtrics survey, 
participants were then redirected to their respective survey firm’s website via a URL and received appropriate 
remuneration. Completion took 11 minutes on average (across all panels and countries). 
 
A recruitment target of a minimum of 450 participants from the US, EN, and CA was set. Table 19 shows the proposed 
sample sizes based on power analyses.  
 
Table 19. Target sample size by user group and country 

 Smokers only Concurrent Users Vapers only Total 
CA 50 50 50 150 
EN 50 50 50 150 
US 50 50 50 150 
Total 150 150 150 450 

 
 Summary of ETM Qualtrics Survey and Procedures 
 Before fieldwork 

Only Panel-owned respondents were recruited in the ETM sub-study to simplify payments. The survey was developed by 
VT programmers. Overall, after deciding which groups to recruit, development was a success and there were no 
problems with invitation questions. VT communicated with SRC and the survey firms to put in place and test the specific 
URLs for the different ETM Qualtrics surveys directed at different countries through the various panels. VT also 
communicated with ITC DMC to establish disposition codes for the sub-study.  
 

 During fieldwork 
Respondents were instructed to make weekly purchases, with access to an account balance consistent with their typical 
weekly expenditure on cigarettes and/or NVPs (calculated per participant as the quantity of each product used per week 
multiplied by the approximate market price of those products). A virtual marketplace displayed pictures, descriptions, 
and prices for 6 products across all ETM sessions: cigarettes, e-liquid, nicotine gum, nicotine lozenges, snus, and dip 
(product mix varied slightly across countries to mimic product availability). Table 20 shows how the price of conventional 
cigarettes (1/2x, 1x, 2x, 4x, 8x market price) and e-liquid (1/4x, 1/2x, 1x, 2x, 4x market price) were varied to create 25 
purchase decisions. The tax and subsidy amounts were made explicit. Nicotine replacement therapies (gum/lozenge) 
and smokeless tobacco (snus, dip) were available at a constant price across all purchase decisions. Prices for all products 
were country-specific (based on national averages). Respondents completed ETM sessions five times (once for each of 
the five e-liquid prices). The order of the e-liquid prices was counterbalanced across participants. Table 20 shows all 25 
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decision conditions that each respondent experienced; note the changes in cigarette price and e-liquid/cigarette price 
due to taxation and subsidization. 

Table 20. ETM design 
E-LIQUID PRICE E-Liquid Subsidy E-Liquid Tax CIGARETTE PRICE Cigarette Subsidy Cigarette Tax 

0.50 0% 0% 0.12 50% - 
0.50 0% 0% 0.25 0% 0% 
0.50 0% 0% 0.5 - 0% 
0.50 0% 0% 1 - 0% 
0.50 0% 0% 2 - 0% 
0.25 50% - 0.12 50% - 
0.25 50% - 0.25 0% 0% 
0.25 50% - 0.5 - 100% 
0.25 50% - 1 - 300% 
0.25 50% - 2 - 700% 
0.12 75% - 0.12 50% - 
0.12 75% - 0.25 0% 0% 
0.12 75% - 0.5 - 100% 
0.12 75% - 1 - 300% 
0.12 75% - 2 - 700% 

1 - 100% 0.12 50% - 
1 - 100% 0.25 0% 0% 
1 - 100% 0.5 - 100% 
1 - 100% 1 - 300% 
1 - 100% 2 - 700% 
2 - 300% 0.12 50% - 
2 - 300% 0.25 0% 0% 
2 - 300% 0.5 - 100% 
2 - 300% 1 - 300% 
2 - 300% 2 - 700% 

 

The survey firms received confirmation of completion through the pre-established URLs that became available only 
following the completion of the ETM. Survey firms then provided appropriate remuneration to the respondents who 
completed the ETM. Quotas were handled manually by VT programmer.  
 
VT updated Rakuten and Ipsos on a daily basis regarding the number of completed ETM respondents. Leger was able to 
use the URL’s built into the end of the ETM to accurately determine the number of completed ETM respondents. Other 
firms requested detailed information beyond what the URL was able to pull from the ETM survey, but the reports were 
efficient and contained a very detailed amount of information.  
 
The quotas on the SRC side were set to open/closed and modified reactively. VT sent information to SRC when quotas 
were nearly full. In addition, many of the survey firms required daily or weekly updates for completed participants and 
percentage of the quota filled.  SRC collected information about the date and time at which each eligible respondent 
clicked on the submit button to access the ETM sub-study.  
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 After fieldwork 
After quotas were met for all countries and user groups, final counts and data-related documents were provided to 
DMC, and final costs were determined and agreed upon between VT, ITC PMG, SRC, and each of the survey firms. 
Overall, the ETM sub-study went well this wave.  

The main issues revolved around URLs testing, quota management, and reports to survey firms. In addition, some of the 
survey firms prohibit programming questions that must be answered before the respondent can continue. Thus, with 
those survey firms, respondents could cycle through all of the questions without answering anything and still receive 
remuneration. Some of the proposed solutions included, respectively, starting testing 1-2 weeks earlier, considering 
different ways to manage the quotas on SRC and VT side, and establishing report templates with the firms prior to 
fieldwork so that some processes can be automated. In addition, we could work with those survey firms who prohibit 
forced responses and ask for an exception. 

 Communication with Stakeholders 
ITC PMG was copied on all communications between VT and any of the stakeholders. Stakeholders are listed in Table 21. 
File transfer was done through the internal ITC website, The Wave, or the UW secure file transfer service, Sendit. 

 Before fieldwork 
VT communicated with SRC and the survey firms to put in place and test the specific URLs (see Section 7.2.5), and with 
ITC DMC to establish disposition codes for the sub-study.  

During fieldwork 
The survey firms received confirmation of completion through the pre-established URLs, or from VT, and provided 
appropriate remuneration to the respondents. If any issue arose, VT immediately informed ITC PMG as well as the 
survey firm and/or SRC. VT also informed SRC when each of the 9 quotas reached: 50%, 75%, and 100%.  

 After fieldwork 
As needed, communication continued between VT, ITC PMG, SRC, and the survey firms. VT also provided any requested 
data-related documents to the DMC.  

Table 21. Summary of firms/groups involved at ETM1 
Project 

Management 
Web 

Hosting ETM Recruitment and Remuneration Processing Data Management 

ITC PMG, VT SRC/VT Leger, Ipsos, Ipsos MORI, Rakuten VT 

 Redirecting URLs 
Two redirects were used for the ETM sub-study. The first was the redirect of the ITC respondents from the main survey 
to the ETM sub-study. The second established the linkage between the ETM sub-study and the survey firms through 
personalized URLs. The respondents to the ETM sub-study were not allowed to leave and come back using their 
personalized URL. 

  Redirecting the ITC respondents from the survey to the ETM sub-study 
Eligible participants were presented with the option to accept the invitation to participate in the ETM sub-study. If they 
accepted, respondents were redirected to the ETM sub-study by SRC. To do so, SRC used a different URL than other 
survey completes, which redirected the agreeing ETM participants to the VT Qualtrics Website upon submission at the 
end of the main survey. Eligible and accepting participants from each of the nine groups of interest [3 user types (cig 
only, NVP only, concurrent) x 3 countries (CA, EN, US)] were redirected to the VT Qualtrics survey using separate, 
personalized URLs. The information included in each redirecting URL was determined by SRC (where programming uses 
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Voxco) and VT (where the ETM was programmed in Qualtrics). The main point of discussion centered around conserving 
relevant variables for each participant from the main survey and transferring them to the ETM sub-survey to help with 
data analysis, and also ensuring that those variables of interest to each survey firm could then be passed back to the 
firms upon completion of the ETM sub-study. For example, at minimum, the transfer of data included the Panel ID to 
allow the data to be linked between the ETM sub-study and the survey. These URLs contained participant information to 
allow linkage of records across the survey and the ETM sub-study, as well as any information necessary to indicate to the 
survey firms that a respondent participated in and/or completed the ETM sub-study. Below is an example of the 
redirection URL to the ETM for a US respondent: https://virginiatech.qualtrics.com/SE/?SID=SV_eysYYijo5ayCvOd&Q_JFE=0.  
 

 Redirecting ETM respondents from the ETM sub-study to the survey firms 
VT communicated and worked in collaboration with the survey firms to establish the linkage between the ETM sub-
study and the survey firms through personalized URLs. The URLs were designed to do two things: 1) to pass the 
appropriate data and information requested by the specific survey firms; and 2) to redirect the respondents back to the 
survey firms so the appropriate remuneration could be delivered. The URLs for each of the survey firms were activated 
once the ETM survey was completed.  
 
The redirecting URLs were personalized and specified based on survey firms. That is, the redirecting URLs could take any 
form (i.e., include any variables requested by the survey firms to be passed back from the ETM survey), with the only 
dynamic element being the Panel ID. The URL signaled to the survey firms that the respondent had completed the ETM 
sub-study. The VT ETM survey automatically directed respondents back to the respective survey firm’s (Leger, Ipsos, 
Ipsos MORI, Rakuten) website after the respondent completed the final question of the ETM sub-study and clicked on 
the submit button. The URL registered their completed ETM sub-study with the corresponding survey firm.  VT 
programmer manually checked on a daily basis for respondents who completed the ETM and for respondents who 
reached the last screen the ETM sub-study but failed to click on the submit button. However, there were no cases of 
failed submission click to report. 
  

 Remuneration Procedures for ETM Respondents 
Remuneration was dependent on completing the ETM sub-study. All respondents who arrived at the final screen of the 
ETM survey (“Completion.RedirectPrompt.”) were considered to have completed the ETM sub-study. Upon submission 
of the ETM survey, a URL redirect transferred the requested variables to a respondent’s respective survey firm, thus 
indicating that the respondent had completed the ETM-sub-study and required remuneration. Respondents who 
completed the ETM sub-study were credited the appropriate remuneration for a study with length of 15 minutes (see 
Table 12 for details). Remuneration for the ETM sub-study was independent from remuneration for the main survey.  
 
However, the survey firms could decide to combine them when the respondents’ accounts were credited.  
Remuneration was credited to the respondents’ respective accounts through the existing mechanisms at each survey 
firm and were specified by the respective survey firm’s remuneration structure (or that of their partners). If a survey 
firm was informed by a respondent that he/she had not received the remuneration, the survey firm then confirmed 
completion status and process of remuneration with VT.  
 

 Disposition Codes for the ETM Sub-study 
In coordination with ITC DMC, VT created a list of disposition codes to be used. Disposition codes were used to track the 
outcomes of the ETM sub-study respondents. VT programmer was responsible for maintaining a secure file of final 
disposition codes for all respondents who accessed the ETM sub-study.  
 

 Completed Respondents by User Group and Country  
The obtained sample sizes of those completing the survey is shown below in Table 22, while the final sample size for 
data analysis is shown in Table 23. A total of 869 participants across CA, EN, and the US accepted to participate in the 
sub-study. Out of those 869 participants, 543 (63%) completed the ETM and were redirected back to their respective 
survey firms via their personalized URL after submission.  

https://virginiatech.qualtrics.com/SE/?SID=SV_eysYYijo5ayCvOd&Q_JFE=0
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Table 22. Obtained sample sizes of participants completing the survey for each of three user groups in three 
countries. 

Smokers Only Concurrent Users Vapers Only 
CA 99 50 52 
EN 64 51 53 
US 73 50 51 

Table 23.  Final analyzed sample sizes for each of three user groups in three countries. 
Smokers Only Concurrent Users Vapers Only 

CA 79 48 51 
EN 61 50 51 
US 69 50 49 

The discrepancy between Table 22 and Table 23 is due to data that were incomplete or unable to be analyzed. For 
instance, see Section 7.2.10, issue #3.  

The overfilling of the smokers-only cells in Table 22 in relation to the required sample sizes in Table 19 was due to issues 
with the ETM quota management. See Appendix D.2, issue #2 for details.  

 Results 
Due to the arrangement of the 25 conditions in the ETM sub-study, conventional cigarette demand curves and e-liquid 
substitutability curves were obtained at each conventional cigarette and e-liquid price. Additionally, demand for e-liquid 
was derived by comparing substitutability curves across each NVP price. Lastly, the influence of the availability of HTPs 
on cigarette demand and e-liquid substitutability was determined.  

The ETM team is finalizing a manuscript (and presentation for SRNT 2020) that examines the influence of conventional 
cigarette price and e-liquid price on conventional cigarette demand and e-liquid substitutability, as well as the demand 
for e-liquid and the influence of HTPs on these measures. They also examine the effect of country (i.e., nicotine policies 
and regulations) on the measures mentioned above. Generally, the effects of cigarette and e-liquid prices on demand 
and substitutability were qualitatively identical, but there were subtle, but important quantitative differences between 
some countries. In contrast, the effect of HTPs was also subtle, but revealed important country-specific effects. 

Data from this study informed our approach for an ETM study at 4CV3 of data collection. Importantly, our findings will 
also contribute to future R01 grant submissions using ETM methodology. 
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11  QUALITY CONTROL AND UNIFORMITY 

Incongruent cases and requests for withdrawal 
• Any cases in which a respondent’s identity was determined to be incorrect, or in which data were incongruent

across 4CV1 and 4CV2 (i.e., mismatched user status and/or duplicate cases), or in which a respondent requested
their data be withdrawn, were subsequently removed from the full data set. Any ineligible cases (e.g., someone
filled out survey in place of someone else) were also removed from the full data set.

• The number of cases removed as incongruent cases were 25 in AU, 60 in CA, 50 in EN, and 53 in US.

Identification and removal of ‘satisficers/speeders’ from the dataset 
• As for Wave 1, two criteria were used to identify for poor data quality:

o Seconds per question (secperQ), and
o % of responses that were either Refused or Don’t Know (%RDK).

 Very extreme values occurred for both of these variables: times of less than 1.1 seconds per question,
which by published estimates is not sufficient for even reading the question, and RDK responses for
more than 93% of the questions completed.

• The respondents were split by country and user groups. Frequency distributions by country and user groups
were used to create precise cut-off values.

• ‘Suspiciousness points’ were assigned, based on the cut-offs for the respondent’s country and user group, and
all respondents had points assigned. Respondents were removed from the dataset if they scored too many
points.

• Points were assigned on these bases:
1) SecperQ  -- The calculated value was time taken to complete the survey divided by the number of questions

answered by the respondent. Very short times suggest poor data quality.
o 5 points were assigned if the respondent’s value was lower than 0.5*10th percentile.
o 3 points were assigned if the respondent’s value fell between 0.5*10th percentile and 0.75*10th

percentile.
o 2 points were assigned if the respondent’s value fell between 0.75*10th percentile and the 10th

percentile.
2) %RDK -- The calculated value was the number of questions answered with either Refused or Don’t know,

divided by the number of questions answered by the respondent. Large numbers represent poor data quality.
o 3 points were assigned if the respondent’s value was higher or equal to 2*90th percentile.
o 2 points were assigned if the respondent’s value fell between 2*90th percentile and 1.33*90th percentile.
o 1 point was assigned if the respondent’s value fell between 1.33*90th percentile and the 90th percentile.

• Points results:  The range of possible points was 0-8.  81.82% of the respondents had 0 points.
• Cut-off for dropping respondents:  Respondents who had more than 4 points were removed from the final data.

In this setting, those who had extreme values in SecperQ (lower than 0.5*10th percentile) were out regardless of
their %RDK value.  This resulted in dropping a total of 148 respondents from the final data: England had 53
dropped respondents, followed by 51 in Canada, 36 in US, and 8 in AU.

• Comparison between respondents who were dropped and those who were kept in the dataset indicated that
dropped respondents were:

o more likely to be in the 18-24 and 25-39 age groups, while 55+ group had the least dropped
respondents;

o more likely to be male than female.
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APPENDIX A: SAMPLE SIZES AND RETENTION RATES OF 4CV1 AND 4CV2  
 
 
Table A.1. Sample sizes and retention rates at 4CV1 and 4CV2* 

4CV1 
  ITC-owned Panel-owned 

Total    Recontact Recontact Replenishment 
Australia n 276 239 989 1504 

 retention % 48.9 38.2 --- 43.1 
Canada n 524 137 3167 3828 

 retention % 39.1 54.2 --- 41.6 
England n 304 0 4070 4374 

 retention % 28.4 N/A --- 35.7 
United States n 296 1161 1355 2812 

 retention % 27.8 54.2 --- 44.2 
Total n 1400 1537 9581 12518 

 retention % 34.7 50.9 --- 41.6 
4CV2 

  ITC-owned Panel-owned 
Total    Recontact Recontact Replenishment 

Australia n 199 654 662 1515 
 retention % 72.1 53.3 --- 56.7 
Canada n 331 1537 1915 3783 
 retention % 63.2 46.5 --- 48.8 
England n 206 1525  3117  4848 
 retention % 67.8 37.5 --- 39.6 
United States n 236** 969 1643 2848 
 retention % 54.1*** 38.5 --- 42.9 
Total n 972 4685 7337 12994 

 retention % 69.4 42.1 --- 45.2 
C= Recontact 
P= Replenishment 
* Using main sample for 4CV1 and full sample for 4CV2. 
**Includes 76 new ITC-owned originally recruited as US opt-in at 4CV1. 
*** With New ITC-owned, retention rate = (160+76)/(296+496) = 29.8%. For New ITC-owned only, retention rate = (76/496) = 
15.3%.  
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APPENDIX B: SAMPLE COMPOSITION AND SOURCE, AND INTERVIEW MODE, 
BY COUNTRY 

Appendix B.1: 4C1-10 and 4CV1-2 Australia sample composition and source, and interview mode 
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Appendix B.2: 4C1-9 and 4CV1-2 Canada sample composition and source, and interview mode   
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Appendix B.3: 4C1-10 and 4CV1-2 England sample composition and source, and interview mode   
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Appendix B.4: 4C1-9 and 4CV1-2 United States sample composition and source, and interview mode   
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APPENDIX C: QUOTAS, BY COUNTRY 

Appendix C.1: 4CV2 Quotas for Australia 
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Appendix C.2: 4CV2 Quotas for Canada 
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Appendix C.3: 4CV2 Quotas for England 
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Appendix C.4: 4CV2 Quotas for United States 



71 

APPENDIX D: 4CV2 FIELDWORK CHALLENGES 

Appendix D.1: Main Survey  

Seven challenges from the 4CV2 main survey fieldwork and their resolutions are described below. 
1) Vaper quota in the US: In establishing quotas, DMC considers only two user groups: (1)

smokers/recent former smokers and (2) vapers. When a single survey firm oversees recruitment of
both user groups, the rule of thumb is to count concurrent users (who, by definition, meet
requirements for both user groups) towards the appropriate vaper quota first, and then, once the
vaper quota is filled, to count the subsequent concurrent users towards the appropriate cigarette
smoker quota. At 4CV1, this was not an issue in the US as one firm (Ipsos MORI) was responsible to
recruit only vapers and another firm (Ipsos) was responsible to recruit only smokers, so all
concurrent users were counted as either vapers or smokers based on the firm they were recruited
from. But at 4CV2, in addition to smokers, Ipsos also became responsible for recruiting vapers. The
contract specified that the vapers would come from their KnowledgePanel only. However, the
programming of the vaper quota did not reflect the limitation to the KnowledgePanel and
erroneously allowed vapers and concurrent users from the Opt-in panel into the vaper quota. The
error occurred due to a combination of complex filters, interacting firms, and human error. When
the issue was first discovered, a programming change was considered. Since it involved some risks
to the data in the middle of fieldwork, it was recommended to deal with the issue with reports. This
required manually redistributing some opt-in panelists who were concurrent users to the quota they
should have been recruited toward (i.e., smokers 18-24), and keeping the vapers only users from the
opt-in panel in the vaper quota (even if this is not what the contract dictated). In theory, this
sounded simple. Still, producing the reports did not translate into an automatic change to the quota
and completes, thus creating some confusion in the communication with Ipsos and additional work
for SRC. Eventually, SRC adapted its reporting further and the difficulties were mitigated.

2) Hard-to-recruit groups: Given the 4CV2 panel target samples were so large, some survey firms
needed to implement various actions to help reach their recruitment goals for some groups.
a. Canada: Smokers/recent former smokers, aged 18-24. In addition to using a labor intensive

customized recruitment process to achieve the targets for this Leger sub-sample, the
remuneration amount was increased from $25 to $50 for the last 150-200 recruits for this
group.

b. England: Smokers/recent former smokers, aged 18-24. Rakuten ultimately needed to draw upon
two additional panel partner firms to recruit new panelists for the harder-to-reach young adult
smokers/recent former smokers (aged 18-24) in this study.

c. US: Vapers. In addition to using a labour-intensive customized recruitment process to achieve
the targets for this Ipsos sub-sample, the remuneration amount was first increased from 10,000
points to 20,000 points when there were approximately 70 Ipsos KP vapers missing, and then
from 20,000 points to 40,000 points for the last 5 recruits for this group.

3) Coordination of quotas and updates:  At 4CV2, the timing of the quota updates was not defined in
advance, which meant that some cells appeared overfilled after the quotas were updated (e.g., cell
open with quota set at 110 and currently filled with 105 respondents, then closed and overfilled
when quota updated to 100). It also meant that the total of respondents to be recruited was more
than originally planned in the contracts. For 4CV3, DMC and UW project management will keep a
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closer eye on individual cells in daily reports to firms, and make revisions at pre-determined set 
points, for example, when the quota is 50%, 75%, and 90% filled.  

4) Daily reports required by panel firms (vs. info received by URLs): It was surprising to have the panel
firms request daily quota updates from SRC, as it was assumed that they received the proper
information from the URL redirect. As discussed with SRC, it would be important to request from the
firms prior to fieldwork a confirmation that the general report produced by SRC works for them. If
not, they should specify the information ahead of time to allow SRC to create templates to allow
easy reporting. This issue was highlighted by Ipsos’ requested format and compounded by issue #1
above.

5) Duplicates across panel firms: Despite careful attention in choosing an additional panel firm in
England, some respondents recruited at 4CV1 by Ipsos MORI were found to have been recruited
also by Rakuten at Wave 2. It was fortunate that we found out the names of Ipsos MORI’s 4CV1
panel partners (because they had refused to share that information with us in the past). Finding out
that SSI was one of Ipsos MORI’s panel partners allowed Rakuten to get information to identify 37
duplicates. Two additional duplicates were later added when it was found that Research Now, who
had merged with SSI in the past year, was also a partner for Ipsos MORI at 4CV1. In total, 39
duplicates were identified. All had completed 4CV2 with Rakuten only. Wave 2 data for those
duplicates was compared to their 4CV1 data. In the end, 22 of the 39 cases were kept in the sample
as recontact respondents.

6) Low retention for some groups: Although we were forewarned that the retention rate would be
lower than expected in some instances (e.g., Ipsos MORI expecting 10-20% for smokers 18-24), the
retention rate was particularly low for US vapers from Ipsos MORI, as well as US new ITC-owned
(previously recruited by Lucid, the US opt-in panel partner). All firms warned us that: (1) the survey
is too long, and we need to make sure it does not become longer; (2) as the gap between waves
grows, the proportion of people who are still on the panel decreases, so we need to make sure that
we do all we can to keep to the planned gap between waves.

7) Leger interwave reminders: Prior to fieldwork, Leger had agreed to send two interwave reminders
prior to the start of fieldwork. Unfortunately, the first interwave reminder sent to the English cohort
had the typical subject line for a new study, which resulted in complaints from respondents when
they did not find the link to the study in the email. Subsequently, Leger decided to cancel sending
any further interwave reminders.
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Appendix D.2: ETM Sub-Study 

Three issues from the ETM sub-study and their resolutions are described below. 
1) Hard-to-recruit groups: ETM - Concurrent users.
In the US, it required some additional efforts from Ipsos to complete the recruitment of concurrent
users for the ETM sub-study. To entice the last 17 (out of 50) concurrent user respondents, the
remuneration for the ETM sub-study was increased from 10,000 points to 20,000 points.

2) ETM quota management
The interaction of quotas between SRC and VT, in addition to the manual management of quotas on
VT’s side, made it nearly impossible to properly limit recruitment in some cases, and some cells were
greatly overfilled. This was the product of two issues:
• Unforeseen errors occurred in the SRC coding and communication with the survey firms (mostly

concentrated on Leger); and
• Qualtrics, the system used to create the ETM sub-study, was programmed so that when a quota was

filled, an immediate notification was provided to VT’s computer and phone, but there was a several
hour delay in the notifications and, because the smokers-only cell was the fastest and easiest to fill,
several other respondents completed the study before VT had a chance to tell SRC and the respective
survey firms to close recruitment for a specific quota.

For Leger in Canada, it was difficult to confirm the number of completes, which led to an overfilling of 
the cells in the CA cells. As it turned out, the overfilling was actually beneficial, as several respondents’ 
data from the Leger ETM sub-study were unattainable due to issues in SRC coding and problems passing 
variables through a URL from the survey firms to SRC. The overfilling was also not an issue because SRC, 
IPSOS, Rakuten, and Leger all agreed to the costs originally proposed (even with the extra participants 
with Leger). In addition, the problems with the SRC to VT information flow, which was one reason for 
the overfilling with Leger, alleviated another problem arising because of participants being able to cycle 
through all questions to reach the end of the survey, but without complete answers. Specifically, a total 
of 23 participants from Leger-CA (across the three groups) did not provide analyzable data compared to 
only 6 participants from Ipsos of the US, 5 from Ipsos MORI of England, and 1 from Rakuten of England 
not providing analyzable data. Ipsos had a more stringent policy on exceeding quotas, but there was not 
a problem with overfilling the cells for Ipsos. 

Programmers at VT and SRC agreed that a better system will need to be in place next wave, and VT 
seemed confident that a solution could be found.    

3) Duplicate respondent numbers
The ETM sub-study experienced two distinct but similar data issues.
• The first issue involved ETM respondents from Canada. They were given a Leger unique ID (LMID) for

the purposes of the study, however, these IDs did not match up with corresponding ETM sub-study
IDs (ETMID). This was due to a programming error which did not put a condition on ID entry into
ETM, and so the same LMID was able to participate in the ETM study more than once. We noticed
this issue when there were multiple entries for the same LMID/ETMID with the same responses.

• The second issue involved ETM respondents in EN and the US. Here, there was another programming
issue whereby if more than one person entered the ETM study at the same time, there was a chance
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that both would be assigned the same unique ETMID. We noticed this issue when there were 
multiple entries for the same ETMID reporting different user types.  
o When the ETMID value was assigned in the survey, the system was designed to look at how many

people had already completed the survey who had agreed to do the ETM study. In other words,
there was a quota of each ETM group, and the system used that to assign the ID values.

o For example, if 9 people had already said Yes to ETM201a (i.e., US respondent who vapes only),
and Respondent A comes along and says yes, they will be assigned ETMID 201110.  But if
Respondent B gets to ETM201a before Person A completes our survey, the quota still thinks only 9
people have said Yes to ETM201a, so they are also assigned ETMID 201110.



75 

APPENDIX E: TERMINOLOGY GUIDELINES FOR PUBLICATIONS 

The standard terminology presented below was determined in consensus by the 4CV investigator team 
and finalized on October 12, 2018. It provides standard terms for use in the P01 Supplement and other 
manuscripts using 4CV data. 

Recommended main terms are in bold; optional qualifiers are in square brackets.  Needed qualifiers 
may be omitted after first use if this intention is stated.   

For complete clarity, all terms for products, product classes, and user groups should be defined in a 
paper when first used.  Where an intended classification does not match the definition for one of the 
recommended main terms, another explicit term should be used and carefully defined.   

Table E.1: Terminology guidelines for publications 
Concept 
(products) Main term Definitions  Comments 

Cigarette 

Cigarette [roll-
your-own or RYO, 
factory made or 
FM] 

Traditional cigarette made with 
tobacco, roll-your-own or 
factory made. 

The term is unlikely to require the 
use of  the “conventional” or 
“traditional” qualifier as the term “e-
cigarette” will no longer be used 
routinely in papers (except where 
explicitly describing questions which 
include it, or in defining a NVP). 

Device to deliver 
substance in 
vapour or 
aerosol form for 
inhaling. 

Vaping device  

A device, sometimes called a 
vaporizer or personal vaporizer, 
designed to produce from a 
liquid (called a vaping liquid) a 
vapour or aerosol for inhaling.  
This definition includes 
disposable e-cigarettes, 
rechargeable cartridges or pods 
which liquids, tank devices; 
they can be open or closed 
systems; the liquid may or may 
not contain nicotine. 

Preferred term for the devices.  
Please do not use if you intend to 
include heated tobacco products.  
Alternative not preferred is 
“vaporizer”. 

Do not use the term “e-cigarette” or 
the like except in the context of 
defining vaping device or NVPs. 

Nicotine vaping 
product (NVP) 

A vaping device or vaporizer 
delivering nicotine in the 
vapour or aerosol. 

The word “product” here and later is 
being used to refer to the 
combination of the device and the 
substance(s) it contains; i.e. where 
the focus is on the functional use, 
rather than on the physical device.  
Only use where the products are 
known to contain nicotine. 

Cigalike 

A vaping device designed to 
resemble a cigarette. 

Use only if necessary. Use another 
term such as “tobacco stick” or 
“heeted cigarette” for something like 
a Heets stick. 

Electronic 
nicotine delivery 
system (ENDS) 

An electronic or battery 
operated device designed to 
deliver an inhaled dose of 

ENDS could refer to NVPs or HTPs – 
but FCA says not. (See second 
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Concept 
(products) Main term Definitions  Comments 

nicotine or other substances; 
not for Nicotine Replacement 
Therapy. 

Appendix.)  Avoid using this term if 
possible. 

Heated tobacco 
product (HTP) 

Products that heats tobacco but 
to a lower temperature than 
needed for combustion, to 
deliver an aerosol for inhaling; 
used in combination with a 
quantity of solid tobacco, either 
in a cigarette-like form or in 
some kind of pod. 

Term “heat-not-burn” is not advised 
for use.  If using the term HTP, you 
may want to give at least one 
example product. 

Practice of using 
a vaping device 

Vaping 
Nicotine vaping 

Use of a [personal] vaporizer or 
vaping device. 
Use of a vaping device 
containing nicotine. 

Does not apply to use of HTPs. 
“Vaping” can be used for nicotine 
vaping if it is previously clear that 
only nicotine vaping is being 
considered.  For non-nicotine vaping, 
the qualifier “non-nicotine” should 
always be used.  “Vaping” alone can 
also be used when it is made clear 
the reference is to either vaping with 
nicotine or more generally vaping 
regardless of specific content. 

User of  a vaping 
device 

Vaper 

Nicotine vaper 

Someone who uses a vaping 
device, with or without 
nicotine. 
Someone who uses a vaping 
device with nicotine. 

“Vaper” can be used for nicotine 
vaper if it is previously clear that only 
nicotine vaping is being considered.  
“Vaper” alone can also be used when 
it is made clear the reference is to 
vaping with or without nicotine or 
the context clearly implies it is with 
nicotine. 

The substance 
produced by 
vaping 

Vapour 

The substance produced by 
vaping. 

On first introduction of the term it 
may be better to say “aerosol, 
commonly referred to as vapour”. 
Use only when referring to NVPs, not 
when referring to HTPs. 
We don’t yet have consensus on a 
term for the emissions of HTPs, but 
would like to avoid “vapour” if 
possible. 

The liquid used in 
vaping 

[Nicotine] vaping 
liquid 

The liquid used for vaping.  Commonly called e-liquid, but not a 
particularly useful term.  
Recommend we avoid the term “e-
liquid”. 
Can be qualified by core constituent; 
e.g.  “nicotine vaping liquid” or
“nicotine liquid” where it can be
inferred readily that the liquid is for
vaping.
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Concept 
(products) Main term Definitions  Comments 

Therapeutic 
nicotine 

Nicotine 
replacement 
therapy (NRT) 

An approved nicotine therapy. Do not describe vaping as NRT unless 
it becomes an approved medicine 
(and only for the forms that are 
approved medicines). 

All potentially 
harm reduced 
products 

Alternative 
nicotine product  
(ANP) 

All potentially harm reduced 
nicotine products when in a 
context of possible use outside 
approved therapeutic use; 
includes all vaping and any 
recreational or long-term non-
therapeutic use for NRT; 
includes recreational oral 
nicotine products like Zyn; may 
include clean smokeless 
tobacco. 

Where important, make it clear if 
recreational use of NRT is included. 
Or specifically excluded. 
“Clean smokeless tobacco” if 
included should be defined through 
examples.  

All combusted 
tobacco products Smoked tobacco 

Products in which tobacco is 
burned to produce smoke for 
inhaling; includes cigarettes, 
cigars, bidi, pipes, and some 
shisha devices. 

Some shisha devices do not burn the 
tobacco (also ANPs like Eclipse), but 
use a carbon coal to heat it to 
release the desired nicotine and 
flavours.  If the intention in using the 
term “smoked tobacco” is to include 
all shisha, this should be stated.  
For now, do not take this term to 
include HTPs.  
There is a discussion starting on 
whether certain products such as 
some HTPs should be included as 
combusted (as there is some 
combustion), or heated (as the intent 
is not to combust the tobacco). 

Smokeless 
tobacco used 
orally 

Oral tobacco 

Tobacco products in which 
tobacco leaf or powder is put 
into the mouth; includes snus, 
oral snuff, chewing tobacco. 

Recommend use “oral” instead of 
“smokeless” to avoid confusing chew 
and oral snuff with HTPs. 
Any use to include nasal snuff should 
mention nasal snuff explicitly. 

Combined 
market for 
combusted 
tobacco and 
other nicotine 
delivery products 

Nicotine market 

The consumer market for all 
nicotine delivery products, 
including cigarettes, other 
combusted tobacco products, 
smokeless tobacco, NVPs, HTPs 
and NRT. 

Could be qualified with 
“recreational” or “therapeutic” 
where a distinction is important. 

Exposure of 
others Second-hand 

vapour 

Effluent exhaled or emitted 
during vaping. 

“Second-hand aerosol” would seem 
more correct than “second-hand 
vapour” because generally particles 
are present as well as the gaseous 
component.  However, it may be 
reasonable to use “second-hand 
vapour” with suitable qualification. 
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Concept 
(products) Main term Definitions  Comments 

Passive vaping 

Inhaling second-hand vapour. Either term “second-hand vapour” or 
“passive vaping” can be used 
depending on whether focus is on 
the effluent or on its inhalation. 

Cigarette smoker 
(definitions 
consistent with 
terminology in 
4CV1/2 
questionnaires)   

Current smoker 

Someone who has smoked at 
least 100 cigarettes in lifetime, 
and currently smokes at least 
monthly. 
Corresponds to FR225 = 1-2 or 
FR225 = 3 and BI345 = 1.  
(Table E.2) 

This definition of current smoker is in 
line with the eligibility criterion for 
being recruited as a smoker in the 
ITC 4C surveys, and seems to be 
preferred as the meaning of “current 
smoker” by several of the 
commenters.  In 4CV1, corresponds 
to FR225 = 1-2 or FR225 = 3 and 
BI345 = 1. (100 cigarettes was 
confirmed only if the respondent 
smoked monthly or less frequently.) 
The eligibility criterion for 4CV1 was 
to be smoking daily, weekly, monthly 
or “at least occasionally”, 
corresponding to FR309v = 1-3.  The 
word “occasional” need only be used 
when describing the eligibility 
criteria. 
The terms “occasional use” or 
“occasional user “are not advised for 
use. 

Daily smoker 

A current smoker who currently 
smokes daily. 
Corresponds to FR309v = 1 
(Table E.2) 

Non-daily smoker A current smoker who does not 
smoke daily. 

Weekly smoker 

A current smoker who smokes 
at least weekly but not daily. 
Corresponds to FR309v = 2 
(Table E.2) 

Monthly smoker 

A current smoker who smokes 
at least monthly but not 
weekly. 
Corresponds to FR225 = 3 and 
BI345 = 1 (Table E.2) 

Users of both 
cigarettes and 
NVPs 

Concurrent user 

Someone who both vapes 
nicotine and smokes cigarettes 
at least monthly 

This term is introduced to remove 
confusion created by reserving “dual 
user” to describe someone with daily 
use of both NVPs and cigarettes.  See 
Borland dual use paper for 
explanation. You will need to define 
it when first used as it is not 
currently understood. 
Concurrent use also only refers to 
using two sources of nicotine. 

Dual daily user Someone who smokes daily 
AND uses NVPs daily. 

Not included in these definitions are 
respondents who reported using 
either product less than monthly. 
They are not treated as current users 
Also not included are respondents 
who use vaping devices without 
nicotine.  Groups like these may be 
given names (which should be 
defined carefully) specific to their 
contexts. 
“Predominant use” will need to be 
defined before using it. 

Concurrent non-
daily user 

Someone who smokes weekly 
or monthly AND uses NVPs 
weekly or monthly but not 
daily.  

Predominant 
smoker 

Someone who smokes daily but 
uses NVPs weekly or monthly 
but not daily. 

Predominant 
vaper 

Someone who vapes nicotine 
daily but smokes weekly or 
monthly but not daily. 
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Concept 
(products) Main term Definitions  Comments 

NB: Concurrent use of smoking and 
HTP and HTP and NVPs will need to 
be dealt with at some point.  

User of a vaping 
device  

Vaper 
Someone who uses a vaping 
device, with or without 
nicotine. 

Vaping at least weekly was the 
eligibility criterion to be recruited in 
4CV1 and in 4CV2 as a vaper. 
Qualify by preceding “vaper” with 
“nicotine” if referring to vaping 
nicotine and this is not clear. 
If using the term “current vaper” 
please use it for someone who vapes 
nicotine at least monthly and define 
it as such. 
At some point we might like to 
redefine “experimental” to also 
include past users who are open to 
trying again. 
“Ever vaper” will generally be used 
as an inclusion criteria, or as “only 
ever tried” to distinguish those who 
have only ever tried “once or twice” 
from experimental vapers. 

Daily [nicotine] 
vaper 

A vaper who uses a NVP daily. 

Weekly [nicotine] 
vaper 

A vaper who uses a NVP at least 
weekly, but not daily. 

Non-daily 
[nicotine] vaper 

A vaper who uses a NVP less 
often than daily, but at least 
monthly. 

Experimental 
vaper 

Someone who uses a NVP less 
often than monthly. 

Ever vaper 

Someone who has tried vaping 
at least once.   

User of a HTP User of HTP[s] 

Someone who uses a HTP or 
HTPs. 

Do not use “vaper” for user of HTP. 
Please only use “user of HTP” or in 
full without abbreviation if you need 
to mention users of HTPs. Or “HTP 
user”. 

Former smoker 

Former smoker 

Quit within the 
previous two 
years 

Someone who has smoked at 
least 100 cigarettes in lifetime, 
and is no longer smoking 
cigarettes. 

The state of being a former 
smoker who at the time of the 
interview had quit within the 
previous two years. 

Qualification with recent and long-
term as yet unquantified, but the 
advice is not to use “recent” for 
anything more than 6 months or 
“long term” for anything less than 1 
year if possible.   
Having quit within the previous two 
years is an eligibility criterion for our 
study, so we will often be dividing 
smokes as quit for > or < 2 years. 

Former vaper 

Former [nicotine] 
vaper 

Someone who vaped at least 
weekly in the past but currently 
does not vape. 

Deliberate use of different term than 
for smoking, as all past use is much 
shorter than for smoking and few 
have quit vaping after developing a 
vaper lifestyle. 
We may eventually want to 
differentiate former daily from 
former non-daily vapers. 
Try not to use “former NVP user”. 

Recent former 
[nicotine] vaper 

Someone who used NVPs in the 
past but has stopped doing so 
within the previous 2 years (or 
24 months). 
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Concept 
(products) Main term Definitions  Comments 

Should be restricted to nicotine 
vaping, unless it is made clear it is 
either or non-nicotine. 

Daily nicotine 
user 

Daily nicotine 
user 

Someone who uses a nicotine-
containing product daily. 

Whether or not to include NRT as a 
nicotine-containing product could 
depend on the context.   
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Table E.2:  Cigarette screening variables* FR225, BI345, QA439, and FR309v from the ITC 4CV1 
Survey. 

*As referred to in Table E.1 to define various types of “cigarette smokers”.

Varname 4CV1 Survey Questions 
FR225 Ask all. 

How often, if at all, do you CURRENTLY smoke ordinary cigarettes (either factory-
made/packet or roll-your-own)? 

1    Daily 
2    Less than daily, but at least once a week 
3    Less than weekly, but at least once a month 
4    Less than monthly, but occasionally 
5    Not at all; I've quit smoking completely 
6    Not at all; I've never been a smoker 
8    Refused 
9    Don't know 

This is an essential question that will help to determine your eligibility. Please do your best to 
answer. If you can’t or don’t wish to answer this question, you will not be able to continue. 
If response=1, 2 or 6, go to FR309v. 
If response=3, 4 or 5, go to BI345. 
If response=8 or 9, go to BI473, then BI904. (DC: if In4C=1 then C-B11.5; if In4C=2 then P-
C11.5) 

BI345 
[A] 

Ask if (FR225=3, 4 or 5) and [(In4C=2) or (In4C=1 and country=US)]. 
If (In4C=1 and country=CA, AU or UK), then BI345 is not asked and will be set=1. 

Have you smoked 100 or more cigarettes over your lifetime? 
1    Yes 
2    No 
8    Refused 
9    Don't know 

100 cigarettes= 5 packs of 20 cigarettes OR 4 packs of 25 cigarettes. 

This is an essential question that will help to determine your eligibility. Please do your best to 
answer. If you can’t or don’t wish to answer this question, you will not be able to continue. 
If response=8 or 9, go to BI473, then BI904.  (DC: if In4C=1 then C-B11.5; if In4C=2 then P-
C11.5) 

QA439 Ask if FR225=5. 
How long ago did you quit smoking? 

01    Less than 1 week ago 
02    1-2 weeks ago 
03    3-4 weeks ago 
04    1-3 months ago 
05    4-6 months ago 
06    7-12 months ago 
07    1-2 years ago 
08    2-3 years ago 
09    3-5 years ago 
10    More than 5 years ago 
88    Refused 
99    Don't know 
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This is an essential question that will help to determine your eligibility. Please do your best 
to answer. If you can’t or don’t wish to answer this question, you will not be able to 
continue. 
If response=88 or 99, go to BI473, then BI904.  (DC: if In4C=1 then C-B11.5; if In4C=2 then 
P-C11.5)

FR309v (Derived variable for all respondents -- cigarette smoking status, to be used in question 
filters throughout survey.) 

1    Current Daily Smoker (FR225=1) 
2    Current Weekly Smoker (FR225=2) 
3    Current Occasional/< weekly Smoker  (FR225=3-4 AND BI345=1) 
4    Recent Quitter: Quit in last 24M AND has smoked 100+ lifetime cigs (FR225=5 
AND BI345=1 AND QA439=1-7) 
8    Long-term Quitter: Quit more than 24M ago AND has smoked 100+ lifetime 
cigs (FR225=5 AND BI345=1 AND QA439=8-10) 

9    Non-Smoker: Has never been a smoker OR has not smoked 100+ lifetime cigs. 
(FR225=6 or BI345=2) 
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This document describes the various cross-sectional and longitudinal weights for wave 1 (section 1)
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vides some guidance on which set of weights should be used depending on the analysis being performed,
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Eighteen sets of cross-sectional weights and 4 sets of longitudinal weights were computed at wave 1 of the
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Variable names

Weights Main sample ? reduced US sample † AU NVP users ‡

Wave 1 cross-sectional inflation weights kWTS100v kWTS102v n/a

Wave 1 cross-sectional inflation weights for NVP users n/a n/a kWTS304v

Rescaled wave 1 cross-sectional weights for cigarette smokers kWTS201v kWTS203v n/a

Rescaled wave 1 cross-sectional weights for NVP users kWTS301v kWTS303v kWTS305v

Rescaled wave 1 cross-sectional weights for dual users kWTS401v kWTS403v kWTS405v

Rescaled wave 1 cross-sectional weights for quitters kWTS501v kWTS503v n/a

Rescaled wave 1 cross-sectional weights for quitters who use
NVP

n/a n/a kWTS505v

Rescaled wave 1 cross-sectional weights for all tobacco users kWTS601v kWTS603v n/a

Rescaled wave 1 cross-sectional weights for all respondents (i.e.,
all tobacco users and quitters)

kWTS101v kWTS103v n/a

? The main sample consists of 12294 respondents (2733 from the US, 3733 from Canada, 4324 from England and 1504 from Australia). It
includes all respondents except the 581 Australian respondents from the dedicated CCV sample, the 224 long-term quitters (79 from the US,
95 from Canada, 50 from England, and 0 from Australia) mentioned in the remark section of page 1 and the 87 respondents (26 from the US,
13 from Canada, 48 from England, and 0 from Australia) deemed to be fraudulent (also referred to as speeders in some 4CV documentation).
† The reduced sample is the main US sample of 2733 respondents minus the 494 US NVP users recruited by Ipsos; hence, the reduced US
sample consists of 2239 respondents. Those NVP users were recruited via a non-probability based panel, and those sets of cross-sectional
weights were thus computed to give data users the flexibility to remove those individuals if they so desired for their specific analyses.
‡ This sample contains all 816 Australian respondents that were using NVP at the time of wave 1. As detailed in section 1.1.3, this was done
to allow for weighted analyses including the 581 respondents recruited via the dedicated CCV sample.

Table 1: List of the available cross-sectional sampling weights for wave 1 of the 4CV Survey
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Weights Variable names

Rescaled waves 4C8–4CV1 longitudinal weights kWTS967v

Rescaled waves 4C8.5–4CV1 longitudinal weights (AU only) kWTS969v

Rescaled waves 4C9–4CV1 longitudinal weights kWTS971v

Rescaled waves 4C10–4CV1 longitudinal weights (EN & AU
only)

kWTS973v

Table 2: List of the available longitudinal sampling weights for wave 1 of the 4CV Survey

1.1 Cross-sectional sampling weights

The 18 sets of cross-sectional weights can be divided into 3 categories:

1. The first 7 sets of cross-sectional weights (see section 1.1.1 and column 2 of table 1) were computed
for the main sample. That sample consists of 12294 respondents (2733 from the US, 3733 from
Canada, 4324 from England and 1504 from Australia; see table 3). It includes all respondents
except the 581 Australian respondents from the dedicated Cancer Council Victoria (CCV) sample1,
the 224 long-term quitters (79 from the US, 95 from Canada, 50 from England, and 0 from
Australia) mentioned in section 3 and the 87 respondents (26 from the US, 13 from Canada, 48
from England, and 0 from Australia) deemed to be fraudulent (also referred to as speeders in some
4CV documentation).

2. The next 7 sets of cross-sectional weights (see section 1.1.2 and column 3 of table 1) were computed
for the reduced US sample. This sample is the main US sample of 2733 respondents (mentioned
above) minus the 494 US respondents who use nicotine vaping products (NVP)2 at least weekly;
hence, the reduced US sample consists of 2239 respondents. Those 494 respondents were recruited
by Ipsos via a non-probability based panel, and those sets of cross-sectional weights were thus
computed to give data users the flexibility to remove those individuals if they so desired for their
specific analyses. Since this only applies to US respondents, no such weights were computed for
respondents from Canada, England or Australia.

3. The last 4 sets of cross-sectional weights (see section 1.1.3 and column 4 of table 1) were computed
for Australian respondents using NVP. This sample contains all 816 Australian respondents that
were using NVP at the time of wave 1. This was done to allow for weighted analyses including the
581 respondents recruited via the dedicated CCV sample. This concerns Australian respondents
only, and no such weights were computed for respondents from the US, Canada or England.

1.1.1 Cross-sectional weights for the main sample

1- Variable kWTS100v contains the wave 1 cross-sectional inflation weights for the main sample of 12294
respondents (2733 from the US, 3733 from Canada, 4324 from England and 1504 from Australia; see
table 3).

1The Cancer Council Victoria (CCV) sample is a dedicated supplementary sample of Australian respondents who vape
at least weekly. These respondents were recruited via referral sampling from online vaper forums and vape stores.

2This includes e-cigarette, and other vaping devices or vaporizers delivering nicotine.
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User group†
US

Canada England
Australia

Main‡ Reduced‡ Main‡ NVP‡

Cigarette only 1347 1347 2179 2664 1147 0
Dual users 980 542 1036 1222 192 292
Exclusive NVP 37 20 71 17 5 29
Quitters

NVP users 126 87 103 181 38 495
Do not use NVP 243 243 344 240 122 0
Total 369 330 447 421 160 495

Total 2733 2239 3733 4324 1504 816

† Variable kUserGroup in the dataset
‡ See notes below table 1 and beginning of section 1

Table 3: Wave 1 respondents by country and user group

These weights were computed by dividing the respondents into four broad user groups (variable
kUserGroup3 in the dataset): i) cigarette only users, ii) dual users, iii) exclusive NVP users and iv)
quitters; see table 3. For the US, Canada and England, the quitter group consists of individuals that
have quit cigarette smoking within the last 5 years; whereas in Australia it consists of individuals
that have quit cigarette smoking within the last 2 years. Not that some of those quitters were using
NVP at the time of wave 1 data collection. The exclusive NVP user group consists of individuals who
have smoked less than 100 cigarettes in their lifetime (thus including those who have never smoked
cigarettes) and were using NVP at the time of data collection, as well as those who have quit more
than five years ago (more than 2 years ago in Australia) and using NVP. In addition to those 4
groups, quitters were further divided into 4 sub-groups (variable kQuitGroup4 in the dataset): iv.a)
those who had quit within the last year, but were using NVP at the time of wave 1 data collection,
iv.b) those who had quit 1–5 years ago (1–2 years in Australia), but were using NVP at the time of
data collection, iv.c) those who had quit within the last year and were not using NVP at the time
of data collection, and iv.d) those who had quit 1–5 years ago (1–2 years in Australia) and were not
using NVP at the time of data collection; see table 3.

Calibration/target figures (e.g., estimated number of individuals that are dual users and estimated
number of individuals that are NVP users) were then obtained for each of the four groups and four
subgroups. In the US, those calibration figures were obtained from the 2016 National Health Interview
Survey (NHIS); wheres as the 2015 Canadian Tobacco Alcohol and Drugs Survey (CTADS) and
the 2016 National Drug Strategy Household Survey (NDSHS) were used for Canada and Australia,
respectively. In England, the 2015 Opinions and Lifestyle Survey (OLS) was combined with waves
117–122 (Jun–Nov 2016) of the Smoking Toolkit Study (STS) to obtain the calibration figures. For
groups i, ii and iv, estimated number of individuals in each cells of the following cross-tabs were
obtained: user group × gender, user group × age group, user group × geographic region, user group
× ethnicity (US only), user group × education (except for Canada) and user group × language
(Canada only). For quitters (group iv), estimates were also obtained for the 4 subgroups mentioned

3 Where 1 = cigarette only, 2 = dual users, 3 = exclusive NVP user, and 4 = quitters; see appendix A.1.
4 Where 1 = quit within the last year and uses NVP, 2 = quit more than 1 year ago and uses NVP, 3 = quit within

the last year and does not use NVP, and 4 = quit more than 1 year ago and does not use NVP; see appendix A.1.

87

https://www.cdc.gov/nchs/nhis/index.htm
https://www.cdc.gov/nchs/nhis/index.htm
https://www.canada.ca/en/health-canada/services/canadian-tobacco-alcohol-drugs-survey/2015-summary.html
http://www.aihw.gov.au/alcohol-and-other-drugs/data-sources/about-ndshs/
https://www.ons.gov.uk/surveys/informationforhouseholdsandindividuals/householdandindividualsurveys/opinionsandlifestylesurveyopn
http://www.smokinginengland.info


above. Since the exclusive NVP user groups are fairly small (see table 3), it was not possible/practical
to use as many cross-tabs as for the other three groups. Hence, for group iii, separate estimates were
obtained for gender (male vs. female) and age group (18–24 vs. > 24) in the US, Canada and England
(since there are only 5 such respondents in Australia, they were combined into a single group for weight
calculation purposes). The above mentioned calibration/target figures are given in appendix A.2. A
raking procedure was then applied to calibrate the weights using the above mentioned cross-tabs;
this was done separately for each country.

These weights are designed to make respondents in each of the four groups representative of the
corresponding population at the time of wave 1 data collection. For example, the kWTS100v weights
of the 1036 Canadian dual users (i.e., individuals who smoked traditional cigarettes and also use
NVP) are designed to make them representative of the Canadian population of dual users at the
time of data collection; likewise for the other countries and the other groups. If interests lie in a
target population that consists of two or more of the four user groups, the kWTS100v weights are still
appropriate. For example, when studying Canadian cigarette smokers, one can simply combine the
kWTS100v weights of the 2179 cigarette only users with those of the 1036 dual users (for a total of
3215 respondents in the analysis), and assigned a weight of 0 to respondents in the other two user
groups.

Last but not least, since these are inflation/un-rescaled weights, they should not be used in analyses
involving two or more countries. The various rescaled weights (i.e., variables kWTS101v to kWTS601v)
described below were created especially for such multi-country analyses; see section 3.1 for more
information on inflation versus rescaled weights.

2- Variable kWTS201v contains the rescaled wave 1 cross-sectional weights for the 10767 (2327 from the
US, 3215 from Canada, 3886 from England and 1339 from Australia; see table 3) respondents who
were cigarette smokers at the time of wave 1 data collection. These are simply the wave 1 cross-
sectional inflation weights (variable kWTS100v) of those 10767 respondents rescaled to sum to sample
size in each country (i.e., 2327 in the US, 3215 in Canada, 3886 in England and 1339 in Australia).
These weights are designed to make these 3215 Canadian cigarette smokers representative of the
Canadian population of cigarette smokers at the time of wave 1 data collection; likewise for the US,
England and Australia.

3- Variable kWTS301v contains the rescaled wave 1 cross-sectional weights for the 4008 (1143 from the
US, 1210 from Canada, 1420 from England and 235 from Australia; see table 3) respondents who
were NVP users at the time of wave 1 data collection. These are simply the wave 1 cross-sectional
inflation weights (variable kWTS100v) of those 4008 respondents rescaled to sum to sample size in
each country. These weights are designed to make these 1210 Canadian NVP users representative
of the Canadian population of NVP users at the time of wave 1 data collection; likewise for the US,
England and Australia.

4- Variable kWTS401v contains the rescaled wave 1 cross-sectional weights for the 3430 (980 from the
US, 1036 from Canada, 1222 from England and 192 from Australia; see table 3) respondents who
were dual users at the time of wave 1 data collection. These are simply the wave 1 cross-sectional
inflation weights (variable kWTS100v) of those 3430 respondents rescaled to sum to sample size in
each country. These weights are designed to make these 1036 Canadian dual users representative of
the Canadian population of dual users at the time of wave 1 data collection; likewise for the US,
England and Australia.
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5- Variable kWTS501v contains the rescaled wave 1 cross-sectional weights for the 1397 (369 from the
US, 447 from Canada, 421 from England and 160 from Australia; see table 3) quitters at the time
of wave 1 data collection. These are simply the wave 1 cross-sectional inflation weights (variable
kWTS100v) of those 1397 respondents rescaled to sum to sample size in each country (i.e., 369 in the
US, 447 in Canada, 421 in England and 160 in Australia).

Though these weights are designed to make these 447 Canadian quitters as representative as possible
of the Canadian population of quitters at the time of wave 1 data collection, the vast majority of those
quitters were initially recruited as smokers. Consequently, they are an imperfect sample when it comes
to be representative of the whole population of quitters; see section 3.2 on the representativeness of
quitters in the 4CV sample. The same cautionary note also applies to the US, England and Australia.
Furthermore, the US, Canadian and English samples consist of those who have quit smoking within
the last five years, whereas the Australian sample consists of those who have quit smoking within
the last two years. Since the target populations are different, care must be taken when comparing
Australian quitters with those of the other three countries.

6- Variable kWTS601v contains the rescaled wave 1 cross-sectional weights for the 11345 (2490 from the
US, 3389 from Canada, 4084 from England and 1382 from Australia; see table 3) respondents who
were tobacco users (i.e., cigarette smokers and/or NVP users5) at the time of wave 1 data collection.
These are simply the wave 1 cross-sectional inflation weights (variable kWTS100v) of those 11345
respondents rescaled to sum to sample size in each country. These weights are designed to make
these 3389 Canadian tobacco users representative of the Canadian population of tobacco users at the
time of wave 1 data collection; likewise for the US, England and Australia.

7- Variable kWTS101v contains the rescaled wave 1 cross-sectional weights for the main sample of 12294
respondents (2733 from the US, 3733 from Canada, 4324 from England and 1504 from Australia;
see table 3). These are simply the wave 1 cross-sectional inflation weights (variable kWTS100v) of
those 12294 respondents rescaled to sum to sample size in each country (i.e., 2733 in the US, 3733
in Canada, 4324 in England and 1504 in Australia). These weights are designed to make these 3733
Canadian tobacco users and quitters representative of the Canadian population of tobacco users and
quitters (within the last 5 years) at the time of wave 1 data collection; likewise for the US, England
and Australia (within the last 2 years).

In addition to the warning about the representativeness of quitters in the 4CV sample (see variable
kWTS501v above), it should be noted that tobacco users and quitters are ultimately two distinct
populations. Hence, great care must be taken when deciding to analyse them together using the
kWTS101v weights. This is probably fine when the goal is to carry out descriptive inference about
the joint population of tobacco users and quitters. However, carrying out analytical inference (e.g.,
linear regression and logistic regression) from that same joint population is probably much more
questionable.

1.1.2 Cross-sectional weights for the reduced US sample

As mentioned at the beginning of section 1.1, the following 7 sets of weights only applies to the US
sample.

1- Variable kWTS102v contains the wave 1 cross-sectional inflation weights for the reduced US sample of
2239 respondents. As noted below table 1, the reduced sample is the main sample of 2733 respondents

5Note that some of those NVP users are individuals who have quit smoking traditional cigarette.
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minus the 494 US NVP users recruited by Ipsos (identifiable via the variables kOWNERID and kEC309v6

in the dataset). Those NVP users were recruited via a non-probability based panel, and the 7 sets
of cross-sectional weights were thus computed to give data users the flexibility to remove those
individuals if they so desired for their specific analyses.

These weights were computed the same way as the wave 1 cross-sectional inflation weights for the
main sample (see variable kWTS100v in section 1.1.1). Consequently, respondents were divided into
four broad user groups (cigarette only users, dual users, exclusive NVP users and quitters), and the
weights were then calibrated (user group × gender, user group × age group, user group × 4 Census
Regions, user group × ethnicity, user group × education and the 4 quitter sub-groups) based on
figures from the 2016 NHIS.

2- Variable kWTS203v contains the rescaled wave 1 cross-sectional weights for the 1889 respondents
(see table 3) from the reduced US sample who were cigarette smokers at the time of wave 1 data
collection. These are simply the wave 1 cross-sectional inflation weights (variable kWTS102v) of those
1889 respondents rescaled to sum to sample size (i.e, 1889). These weights are designed to make
these 1889 US cigarette smokers representative of the US population of cigarette smokers at the time
of wave 1 data collection. In other words, variable kWTS203v is the analogue of variable kWTS201v,
but for the reduced sample.

3- Variable kWTS303v is the analogue of variable kWTS301v, but for the reduced US sample of 649
respondents who were NVP users at the time of wave 1 data collection.

4- Variable kWTS403v is the analogue of variable kWTS401v, but for the reduced US sample of 542
respondents who were dual users at the time of wave 1 data collection.

5- Variable kWTS503v is the analogue of variable kWTS501v, but for the reduced US sample of 330
respondents who were quitters at the time of wave 1 data collection. Hence, the cautionary notes
listed for variable kWTS501v also apply here.

6- Variable kWTS603v is the analogue of variable kWTS601v, but for the reduced US sample of 1996
respondents who were tobacco users (i.e., cigarette smokers and/or NVP users) at the time of wave 1
data collection.

7- Variable kWTS103v is the analogue of variable kWTS101v, but for the reduced US sample of 2239
respondents. Hence, the cautionary notes listed for variable kWTS101v also apply here.

1.1.3 Cross-sectional weights for the Australian NVP users

As mentioned at the beginning of section 1.1, the following 4 sets of weights only applies to the Australian
sample of 816 respondents (235 from the main sample and 581 from the CCV sample) that were using
NVP at the time of wave 1. No such weights were computed for respondents from the US, Canada,
England or for Australian respondents that are not NVP users.

It should first be mentioned that CCV vaper sample (identifiable via the variable kOWNERID7 in
the dataset) consists of self-selected individuals recruited mainly through on-line sites. They are a
group of vaper activists and early adopters. They are thus not a representative sample of vaper users

6Use !(kOWNERID=5 and kEC309v ∈ {1, 2}) to exclude the 494 US NVP users recruited by Ipsos, where ! is the logic
symbol for not.

7Use kOWNERID=7 to select the 581 Australian respondents from the dedicated CCV sample.
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in Australia. This is why those respondents are excluded from the 7 sets of weights computed in
section 1.1.1. Nevertheless, respondents from the CCV sample can be of scientific interests, and some
data users might want to include them in their analyses. This is why the following 4 sets of weights
were computed.

The initial plan was to compute weights for the entire/full sample of 2085 Australian respondents.
Though this was technically possible, those weights would have been unstable. It was thus decided to
instead compute weights for the 816 respondents that were using NVP at the time of wave 1. There are
617 quitters (individuals who have quit cigarette smoking within the last 2 years) in the full sample.
Of those, only 122 (or 19.7%) are not NVP users. However, according to the 2016 NDSHS data, 96.4%
of those who quit within the last two years are not using NVP. This huge difference between the 4CV
sample of quitters and the 2016 NDSHS target data results in the weights of quitters who do not use
NVP being extremely large (the average weight of a quitter who does not use NVP would have been
about 200 times that of a quitter who uses NVP); making the weights unstable.

1- Variable kWTS304v contains the wave 1 cross-sectional inflation weights for the Australian sample of
816 respondents (235 from the main sample and 581 from the CCV sample) that were using NVP at
the time of wave 1.

These weights were computed in a very similar way as the wave 1 cross-sectional inflation weights for
the main sample (see variable kWTS100v in section 1.1.1). However, respondents were first divided
into 3 (dual users, exclusive NVP users and quitters using NVP) instead of 4 user groups. The weights
were then calibrated (user group × gender, user group × age group, and the 2 quitter sub-groups)
based on figures from the 2016 NDSHS.

2- Variable kWTS305v contains the rescaled wave 1 cross-sectional weights for the 816 (235 from the
main sample and 581 from the CCV sample; see table 3) Australian respondents who were NVP
users at the time of wave 1 data collection. These are simply the wave 1 cross-sectional inflation
weights (variable kWTS304v) of those 816 respondents rescaled to sum to sample size (i.e, 816). These
weights are designed to make these 816 NVP users representative of the Australian population of
NVP users at the time of wave 1 data collection. In other words, variable kWTS305v is the analogue
of variable kWTS301v, but for all 816 Australian NVP users.

3- Variable kWTS405v is the analogue of variable kWTS401v, but for the 292 (192 from the main sample
and 100 from the CCV sample; see table 3) Australian respondents who were dual users at the time
of wave 1 data collection.

4- Variable kWTS505v contains the rescaled wave 1 cross-sectional weights for the 495 (38 from the main
sample and 457 from the CCV sample; see table 3) Australian respondents who had quit cigarette
smoking but were using NVP at the time of wave 1 data collection.

1.2 Longitudinal sampling weights

As mentioned at the beginning of section 1, 4 sets of longitudinal weights were computed at wave 1 of
the 4CV Survey. They are listed in table 2, and their computation and use are detailed below. It should
be noted that all longitudinal weights are designed to make the sample representative at the time of
baseline wave, and not at the time of the current wave (i.e., wave 1 in the present case). For example,
the waves 4C8–4CV1 longitudinal weights (variable kWTS967v below) are designed to make the sample
representative of the population of smokers at the time of wave 4C8 data collection. If the aim is to
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ensure that the sample is representative at the time of wave 1 data collection, then the cross-sectional
sampling weights computed in section 1.1 should be used instead.

1- Variable kWTS967v contains the waves 4C8–4CV1 (where wave 4C8 denote the 8th wave of the ITC
4C Survey) longitudinal weights for the 1202 respondents (258 from the US, 467 from Canada, 240
from England, and 237 from Australia) who completed the wave 4C8 survey, and were successfully
retained and interviewed at wave 1 of the 4CV Survey (and all the waves in between). These weights
are designed to make these 467 Canadian smokers (and quitters) representative of the Canadian
population of smokers at the time of wave 4C8 data collection; likewise for the US, England and
Australia.

2- Variable kWTS969v contains the waves 4C8.5–4CV1 longitudinal weights for the 276 Australian re-
spondents who completed the wave 4C8.5 survey, and were successfully retained and interviewed at
wave 1 of the 4CV Survey (and all the waves in between). These weights are designed to make these
276 smokers (and quitters) representative of the Australian population of smokers at the time of
wave 4C8.5 data collection.

3- Variable kWTS971v contains the waves 4C9–4CV1 (where wave 4C9 denote the 9th wave of the ITC
4C Survey) longitudinal weights for the 2662 respondents (1400 from the US, 661 from Canada, 269
from England, and 332 from Australia) who completed the wave 4C9 survey, and were successfully
retained and interviewed at wave 1 of the 4CV Survey (and all the waves in between). These weights
are designed to make these 1400 US smokers (and quitters) representative of the American population
of smokers at the time of wave 4C9 data collection; likewise for the Canada, England and Australia.

4- Variable kWTS973v contains the waves 4C10–4CV1 (where wave 4C10 denote the 10th wave of the ITC
4C Survey) longitudinal weights for the 819 respondents (304 from England, and 515 from Australia)
who completed the wave 4C10 survey, and were successfully retained and interviewed at wave 1
of the 4CV Survey. These weights are designed to make these 304 English smokers (and quitters)
representative of the English population of smokers at the time of wave 4C10 data collection; likewise
for Australia.

Note: It was decided to no longer compute waves 4C1–4CV1, waves 4C2–4CV1, . . . , waves 4C7–4CV1
longitudinal weights. There are essentially 3 reasons for this: 1) before wave 4C8, all interviews were
conducted by phone, whereas (practically8) all interviews at wave 1 were done online, 2) the tobacco
landscape in the 4 countries has changed quite a lot since waves 1–7 of the 4C Survey took place, and
3) given the high level of attrition of cohorts 1–7 respondents between waves 4C8 and 1, the wisdom of
conducting longitudinal analyses of those cohorts is becoming more and more questionable.

2 Wave 2 weights

Eighteen sets of cross-sectional weights and 17 sets of longitudinal weights were computed at wave 2
of the 4CV Survey. These cross-sectional weights are listed in table 4, and their computation and
how/when they should be used are detailed section 2.1. Likewise, the longitudinal weights are listed in
table 5, and their computation and use are detailed in section 2.2.

846 US cohort respondents where exceptionally allowed to complete the wave 1 survey by phone.
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Variable Names

Weight Main sample ? reduced US sample † AU NVP users ‡

Wave 2 cross-sectional inflation weights lWTS100v lWTS102v n/a

Wave 2 cross-sectional inflation weights for NVP users n/a n/a lWTS304v

Rescaled wave 2 cross-sectional weights for cigarette smokers lWTS201v lWTS203v n/a

Rescaled wave 2 cross-sectional weights for NVP users lWTS301v lWTS303v lWTS305v

Rescaled wave 2 cross-sectional weights for dual users lWTS401v lWTS403v lWTS405v

Rescaled wave 2 cross-sectional weights for quitters lWTS501v lWTS503v n/a

Rescaled wave 2 cross-sectional weights for quitters who use NVP n/a n/a lWTS505v

Rescaled wave 2 cross-sectional weights for all tobacco users lWTS601v lWTS603v n/a

Rescaled wave 2 cross-sectional weights for all respondents (i.e., all
tobacco users and quitters)

lWTS101v lWTS103v n/a

? The main sample consists of 12987 respondents (2846 from the US, 3778 from Canada, 4848 from England and 1515 from Australia). It
includes all respondents except the 639 Australian respondents from the dedicated CCV sample, the 7 long-term quitters (2 from the US and
5 from Canada) who are not NVP users and the 148 respondents (36 from the US, 51 from Canada, 53 from England, and 8 from Australia)
deemed to be fraudulent (also referred to as speeders in some 4CV documentation).
† The reduced sample is the main US sample of 2846 respondents minus the 129 NVP users recruited by Ipsos at wave 1 and successfully
recontacted at wave 2; hence, the reduced US sample consists of 2717 respondents.
‡ This sample contains all 901 Australian respondents that were vaping at the time of wave 2. As detailed in section 2.1.3, this was done to
allow for weighted analyses including the 639 respondents recruited via the dedicated CCV sample.

Table 4: List of the available cross-sectional sampling weights for wave 2 of the 4CV Survey
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Weight Variable Names

Rescaled waves 4C9–2 longitudinal weights lWTS971v

Rescaled waves 4C10–2 longitudinal weights (EN and AU only) lWTS973v

Main sample ? reduced US sample † AU NVP users ‡

Rescaled longitudinal waves 1–2 weights for cigarette smokers lWTS221v lWTS261v n/a

Rescaled longitudinal waves 1–2 weights for NVP users lWTS321v lWTS361v lWTS381v

Rescaled longitudinal waves 1–2 weights for dual users lWTS421v lWTS461v lWTS481v

Rescaled longitudinal waves 1–2 weights for quitters lWTS521v lWTS561v n/a

Rescaled longitudinal waves 1–2 weights for quitters who use
NVP

n/a n/a lWTS581v

Rescaled longitudinal waves 1–2 weights for all tobacco users lWTS621v lWTS661v n/a

Rescaled longitudinal waves 1–2 weights for all respondents (i.e.,
all tobacco users and quitters)

lWTS121v lWTS161v n/a

Table 5: List of the available longitudinal sampling weights for wave 2 of the 4CV Survey
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2.1 Cross-sectional sampling weights

As with wave 1, the 18 sets of cross-sectional weights can be divided into 3 categories:

1. The first 7 sets of cross-sectional weights (see section 2.1.1 and column 2 of table 4) were computed
for the main sample. That sample consists of 12987 respondents (2846 from the US, 3778 from
Canada, 4848 from England and 1515 from Australia; see table 6). It includes all respondents
except the 639 Australian respondents from the dedicated CCV sample, the 7 long-term quitters
(2 from the US and 5 from Canada) who are not NVP users and the 148 respondents (36 from
the US, 51 from Canada, 53 from England, and 8 from Australia) deemed to be fraudulent (also
referred to as speeders in some 4CV documentation).

2. The next 7 sets of cross-sectional weights (see section 2.1.2 and column 3 of table 4) were computed
for the reduced US sample. This sample is the main US sample of 2846 respondents (mentioned
above) minus the 129 NVP users recruited by Ipsos at wave 1 and successfully recontacted at
wave 2; hence, the reduced US sample consists of 2717 respondents. Those NVP users were
recruited via a non-probability based panel, and those sets of cross-sectional weights were thus
computed to give data users the flexibility to remove those individuals if they so desired for their
specific analyses. Since this only applies to US respondents, no such weights were computed for
respondents from Canada, England or Australia.

3. The last 4 sets of cross-sectional weights (see section 2.1.3 and column 4 of table 4) were computed
for Australian respondents who use NVP. This sample contains all 901 Australian respondents that
were vaping at the time of wave 2. This was done to allow for weighted analyses including the 639
respondents recruited via the dedicated CCV sample. This concerns Australian respondents only,
and no such weights were computed for respondents from the US, Canada or England.

User group†
US

Canada England
Australia

Main‡ Reduced‡ Main‡ NVP‡

Cigarette only 1389 1333 2019 2393 1061 0
Dual users 752 709 954 1848 192 248
Exclusive NVP users 111 103 55 30 9 67
Quitters

NVP users 229 217 174 336 75 586
Non users 365 355 576 241 178 0
Total 594 572 750 577 253 586

Total 2846 2717 3778 4848 1515 901

† Variable lUserGroup in the dataset
‡ See notes below Table 4 and beginning of section 2

Table 6: Wave 2 respondents by country and user group.
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2.1.1 Cross-sectional weights for the main sample

1- Variable lWTS100v contains the wave 1 cross-sectional inflation weights for the main sample of 12987
respondents (2846 from the US, 3778 from Canada, 4848 from England and 1515 from Australia

As with the kWTS100v weights computed in section 1.1.1, the 12987 respondents were first divided
into 4 broad user groups (variable lUserGroup9 in the dataset): i) cigarette only users, ii) dual users
(i.e., individuals who smoked traditional cigarettes and also use NVP), iii) exclusive NVP users and
iv) quitters; see table 6 and beginning of section 1.1.1. Quitters were further divided into 4 sub-groups
(variable lQuitGroup10 in the dataset): iv.a) those who had quit within the last year, but were using
NVP at the time of wave 2 data collection, iv.b) those who had quit 1–5 years ago (1–2 years in
Australia), but were using NVP at the time of data collection, iv.c) those who had quit within the
last year and were not using NVP at the time of data collection, and iv.d) those who had quit 1–5
years ago (1–2 years in Australia) and were not using NVP at the time of data collection; see table 6.

In addition to the 4 groups and 4 subgroups, respondents were further subdivided according to
the following cross-tabs: user group × gender, user group × age group, user group × geographic
region, user group × ethnicity (US only), user group × education (except for Canada) and user
group × language (Canada only); see appendix A.2 for how individuals were divided into age, region,
ethnicity, education and language groups in each of the 4 countries. As in wave 1, the number of
respondents in the exclusive NVP groups are fairly small (see table 6, and using as many cross-tabs
for that group as for the other 3 groups would have made the weights unstable. Consequently, US and
Canadian respondents in group iii were only further subdivided based on gender (male vs. female)
and age (18–24 vs. > 24). The 30 British and 9 Australian respondents in group iii were not further
subdivided

As in wave 1, calibration/target figures were obtained for each of the above mentioned 4 groups, 4
subgroups, and cross-tabs. The same 5 national surveys were used; i.e., the National Health Interview
Survey (NHIS) in the US, the Canadian Tobacco Alcohol and Drugs Survey (CTADS) in Canada,
the National Drug Strategy Household Survey (NDSHS) in Australia, and the Opinions and Lifestyle
Survey (OLS) combined with the Smoking Toolkit Study (STS) in England. However, at wave 2,
data from the 2017 NHIS was used instead of the 2016 one; likewise, data from the 2017 CTADS was
used instead of the 2015 one, and data from the 2017 OLS (instead of the 2015 OLS) was combined
with waves 137—142 (Feb—Jul 2017) of the Smoking Toolkit Study in England. For Australia, the
2016 NDSHS was used at both waves 1 and 2.

A raking procedure (see appendix A.3) was then applied to calibrate the weights using the above
mentioned cross-tabs and calibration figures; this was done separately for each country. Moderate
trimming was done within raking algorithm to prevent very large weights.

These weights are designed to make respondents in each of the four groups representative of the
corresponding population at the time of wave 2 data collection. For example, the lWTS100v weights
of the 954 Canadian dual users are designed to make them representative of the Canadian population
of dual users at the time of data collection; likewise for the other countries and the other groups. If
interests lie in a target population that consists of two or more of the four user groups, the lWTS100v

weights are still appropriate. For example, when studying Canadian cigarette smokers, one can
simply combine the lWTS100v weights of the 2019 cigarette only users with those of the 954 dual

9 Where 1 = cigarette only, 2 = dual users, 3 = exclusive NVP users, and 4 = quitters; see appendix A.1.
10 Where 1 = quit within the last year and uses NVP, 2 = quit more than 1 year ago and uses NVP, 3 = quit within

the last year and does not use NVP, and 4 = quit more than 1 year ago and does not use NVP; see appendix A.1.
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users (for a total of 2973 respondents in the analysis), and assigned a weight of 0 to respondents in
the other two user groups.

Last but not least, since these are inflation/un-rescaled weights, they should not be used in analyses
involving two or more countries. The various rescaled weights (i.e., variables lWTS101v to lWTS601v)
described below were created especially for such multi-country analyses; see section 3.1 for more
information on inflation versus rescaled weights.

2- Variable lWTS201v contains the rescaled wave 2 cross-sectional weights for the 10608 (2141 from the
US, 2973 from Canada, 4241 from England and 1253 from Australia; see table 6) respondents who
were cigarette smokers at the time of wave 2 data collection. These are simply the wave 2 cross-
sectional inflation weights (variable lWTS100v) of those 10608 respondents rescaled to sum to sample
size in each country (i.e., 2141 in the US, 2973 in Canada, 4241 in England and 1253 in Australia).
These weights are designed to make these 2973 Canadian cigarette smokers representative of the
Canadian population of cigarette smokers at the time of wave 2 data collection; likewise for the US,
England and Australia.

3- Variable lWTS301v contains the rescaled wave 2 cross-sectional weights for the 4765 (1092 from the
US, 1183 from Canada, 2214 from England and 276 from Australia; see table 6) respondents who
were NVP users at the time of wave 2 data collection. These are simply the wave 2 cross-sectional
inflation weights (variable lWTS100v) of those 4765 respondents rescaled to sum to sample size in
each country. These weights are designed to make these 1183 Canadian NVP users representative
of the Canadian population of NVP users at the time of wave 2 data collection; likewise for the US,
England and Australia.

4- Variable lWTS401v contains the rescaled wave 2 cross-sectional weights for the 3746 (752 from the
US, 954 from Canada, 1848 from England and 192 from Australia; see table 6) respondents who
were dual users at the time of wave 2 data collection. These are simply the wave 2 cross-sectional
inflation weights (variable lWTS100v) of those 3746 respondents rescaled to sum to sample size in
each country. These weights are designed to make these 954 Canadian dual users representative of
the Canadian population of dual users at the time of wave 2 data collection; likewise for the US,
England and Australia.

5- Variable lWTS501v contains the rescaled wave 2 cross-sectional weights for the 2174 (594 from the
US, 750 from Canada, 577 from England and 253 from Australia; see table 6) quitters at the time
of wave 2 data collection. These are simply the wave 2 cross-sectional inflation weights (variable
lWTS100v) of those 2174 respondents rescaled to sum to sample size in each country. The cautionary
notes of variable kWTS501v and of section 3.2 still apply here.

6- Variable lWTS601v contains the rescaled wave 2 cross-sectional weights for the 11627 (2481 from the
US, 3202 from Canada, 4607 from England and 1337 from Australia; see table 6) respondents who
were tobacco users (i.e., cigarette smoker and/or NVP users11) at the time of wave 2 data collection.
These are simply the wave 2 cross-sectional inflation weights (variable lWTS100v) of those 11627
respondents rescaled to sum to sample size in each country. These weights are designed to make
these 3202 Canadian tobacco users representative of the Canadian population of tobacco users at the
time of wave 2 data collection; likewise for the US, England and Australia.

11Note that some of those NVP users are individuals who have quit smoking cigarette.
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7- Variable lWTS101v contains the rescaled wave 2 cross-sectional weights for the main sample of 12987
respondents (2846 from the US, 3778 from Canada, 4848 from England and 1515 from Australia;
see table 6). These are simply the wave 2 cross-sectional inflation weights (variable lWTS100v) of
those 12987 respondents rescaled to sum to sample size in each country (i.e., 2846 in the US, 3778
in Canada, 4848 in England and 1515 in Australia). These weights are designed to make these 3778
Canadian tobacco users and quitters representative of the Canadian population of tobacco users and
quitters at the time of wave 2 data collection; likewise for the US, England and Australia.

As mentioned in the description of variable kWTS101v, it should be noted that tobacco users and
quitters are ultimately two distinct populations. Hence, great care must be taken when deciding to
analyse them together using the lWTS101v weights. This is probably fine when the goal is to carry out
descriptive inference about the joint population of tobacco users and quitters. However, carrying out
analytical inference (e.g., linear regression and logistic regression) from that same joint population is
probably much more questionable.

2.1.2 Cross-sectional weights for the reduced US sample

As mentioned at the beginning of section 2.1, the following 7 sets of weights only applies to the US
sample.

1- Variable lWTS102v contains the wave 2 cross-sectional inflation weights for the reduced US sample of
2717 respondents. As noted below table 4, the reduced sample is the main sample of 2846 respondents
minus the 129 NVP users recruited by Ipsos at wave 1 (and retained at wave 2). Those NVP users
are identifiable via the variable lOWNERID12 in the dataset.

were recruited via a non-probability based panel, and the 7 sets of cross-sectional weights were thus
computed to give data users the flexibility to remove those individuals if they so desired for their
specific analyses. These weights were computed the same way as the wave 2 cross-sectional inflation
weights for the main sample (see variable lWTS100v in section 2.1.1).

2- Variable lWTS203v contains the rescaled wave 2 cross-sectional weights for the 2042 respondents
(see table 6) from the reduced US sample who were cigarette smokers at the time of wave 2 data
collection. These are simply the wave 2 cross-sectional inflation weights (variable lWTS102v of those
respondents rescaled to sum to sample size (i.e, 2042). These weights are designed to make these
2042 US cigarette smokers representative of the US population of cigarette smokers at the time of
wave 2 data collection. In other words, variable lWTS203v is the analogue of variable lWTS201v, but
for the reduced sample.

3- Variable lWTS303v is the analogue of variable lWTS301v, but for the reduced US sample of 1029
respondents who were NVP users at the time of wave 2 data collection.

4- Variable lWTS403v is the analogue of variable lWTS401v, but for the reduced US sample of 709
respondents who were dual users at the time of wave 2 data collection.

5- Variable lWTS503v is the analogue of variable lWTS501v, but for the reduced US sample of 572
respondents who were quitters at the time of wave 2 data collection.

12Use lOWNERID!=05 to exclude the 129 US NVP users recruited by Ipsos, where != means not equal to.
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6- Variable lWTS603v is the analogue of variable lWTS601v, but for the reduced US sample of 2362
respondents who were tobacco users (i.e., cigarette smoker and/or NVP users13) at the time of
wave 2 data collection.

7- Variable lWTS103v is the analogue of variable lWTS101v, but for the reduced US sample of 2717
respondents. Hence, the cautionary notes listed for variable lWTS101v also apply here.

2.1.3 Cross-sectional weights for Australian NVP users

As mentioned at the beginning of section 2.1, the following 4 sets of weights only applies to the Australian
sample of 901 respondents (250 from the main sample and 639 from the CCV sample; see table 6) that
were using NVP at the time of wave 2. No such weights were computed for respondents from the US,
Canada, England or for Australian respondents that are not NVP users.

Recall from section 1.1.3 that the CCV vaper sample (identifiable via the variable lOWNERID14 in
the dataset) consists of self-selected individuals recruited mainly through on-line sites. They are a
group of vaper activists and early adopters. They are thus not a representative sample of vaper users
in Australia. This is why those respondents are excluded from the 7 sets of weights computed in
section 1.1.1. Nevertheless, respondents from the CCV sample can be of scientific interests, and some
data users might want to include them in their analyses. This is why the following 4 sets of weights
were computed.

1- Variable lWTS304v contains the wave 2 cross-sectional inflation weights for the Australian sample of
901 respondents (250 from the main sample and 639 from the CCV sample; see table 6) that were
using NVP at the time of wave 2.

These weights were computed in a very similar way as the wave 2 cross-sectional inflation weights for
the main sample (see variable lWTS100v in section 2.1.1). However, respondents were first divided
into 3 (dual users, exclusive NVP users and quitters using NVP) instead of 4 user groups. The raking
algorithm was then used to calibrate the weights on user group × gender, user group × age group,
and the 2 quitter sub-groups (i.e., quit within the last year and uses NVP, and quit more than 1
year ago and uses NVP). Moderate trimming was done within raking algorithm to prevent very large
weights.

2- Variable lWTS305v contains the rescaled wave 2 cross-sectional weights for the 901 Australian re-
spondents who were NVP users at the time of wave 2 data collection. These are simply the wave 2
cross-sectional inflation weights (variable lWTS304v) of those respondents rescaled to sum to sam-
ple size (i.e, 901). These weights are designed to make these 901 NVP users representative of the
Australian population of NVP users at the time of wave 2 data collection. In other words, variable
lWTS305v is the analogue of variable lWTS301v, but for all 901 Australian NVP users.

3- Variable lWTS405v is the analogue of variable lWTS401v, but for the 440 (192 from the main sample
and 248 from the CCV sample; see table 6) Australian respondents who were dual users at the time
of wave 2 data collection.

4- Variable lWTS505v contains the rescaled wave 2 cross-sectional weights for the 661 (75 from the main
sample and 586 from the CCV sample; see table 6) Australian respondents who had quit cigarette
smoking but were using NVP at the time of wave 2 data collection.

13Note that some of those NVP users are individuals who have quit smoking cigarette.
14Use lOWNERID ∈ {07, 70} to select the 639 respondents from the dedicated CCV sample.
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2.2 Longitudinal sampling weights

As mentioned at the beginning of section 2, 17 sets of longitudinal weights were computed at wave 2 of
the 4CV Survey. They are listed in table 5, and their computation and use are detailed below. It should
be noted that all longitudinal weights are designed to make the sample representative at the time of
baseline wave, and not at the time of the current wave (i.e., wave 2 in the present case). For example,
the rescaled waves 1–2 longitudinal weights for the main sample (variable lWTS121v below) are designed
to make the sample representative of the population of tobacco users and quitters representative at the
time of wave 1 data collection. If the aim is to ensure that the sample is representative at the time
of wave 2 data collection, then the cross-sectional sampling weights computed in section 2.1 should be
used instead.

2.2.1 Longitudinal weights for 4C respondents

The following 2 sets of weights were computed for the respondents that were recruited as part of the
ITC Four Country (4C) Survey; the predecessor of the current 4CV Survey.

1- Variable lWTS971v contains the waves 4C9–1 (where wave 4C9 denote the 9th wave of the ITC 4C
Survey) longitudinal weights for the 1749 respondents (906 from the US, 429 from Canada, 180 from
England, and 234 from Australia) who completed the wave 4C9 survey, and were successfully retained
and interviewed at wave 2 (and all the waves in between). These weights are designed to make these
906 US smokers (and quitters) representative of the American population of smokers at the time of
wave 4C9 data collection; likewise for the Canada, England and Australia.

2- Variable lWTS973v contains the waves 4C10–1 (where wave 4C10 denote the 10th wave of the ITC
4C Survey) longitudinal weights for the 557 respondents (206 from England, and 351 from Australia)
who completed the wave 4C10 survey, and were successfully retained and interviewed at wave 2.
These weights are designed to make these 206 English smokers (and quitters) representative of the
English population of smokers at the time of wave 4C10 data collection; likewise for Australia.

Note that 4C8–1 and 4C8.5–1 weights were computed at wave 1 (see table 2 and section 1.2). No
such weights were computed at wave 2, as too few responds who complete the waves 8 and/or 8.5 surveys
were retained at wave 2.

2.2.2 Waves 1–2 longitudinal weights for the main sample

Waves 1–2 longitudinal inflation weights were computed for the 5632 respondents (1198 from the US,
1865 from Canada, 1719 from England and 850 from Australia) from the wave 1 main sample (see
table 3) that were successfully recontacted at wave 2. These inflation weights are the basis for the 6
set of weights described below. They are not part of the standard 4CV dataset, as the vast majority
of longitudinal analyses will focus on analytical inference (as opposed to descriptive inference) and that
the rescaled weights are preferable in such cases; see section 3.1 for more information on inflation versus
rescaled weights. However, if needed, these inflation weights are available by contacting the authors of
this report.

These waves 1–2 longitudinal inflation weights are the wave 1 cross-sectional inflation weights (i.e.,
variable kWTS100v, computed in section 1.1.1) adjusted for attrition between waves 1 and 2. Conse-
quently, computation of those longitudinal inflation weights followed the same steps as described in
section 1.1.1. Since these weights are meant to make these 5632 respondents representative of the pop-
ulation at the time of wave 1 data collection, the national benchmark surveys (i.e., NHIS, CTADS,
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NDSHS, OLS and STS) used to compute the wave 1 cross-sectional weights were used here as well; as
opposed to the updated figures used to compute the wave 2 cross-sectional weights for the main sample
(see section 2.1.1). Note that respondents were divided into the 4 user groups and 4 quitter subgroups
based on their wave 1 status, and that age at wave 1 was used when dividing respondents into the
different age groups.

Though computation followed the same steps as described in section 1.1.1, only 3 Australian exclusive
NVP users were succesfully recontacted at wave 2 and only 8 in England. Since these are very small
samples (and thus their representativeness is likely questionnable), it was decided to not compute waves
1–2 longitudinal weights for those 11 respondents.

1- Variable lWTS221v contains the rescaled waves 1–2 longitudinal weights for the 4827 respondents
(954 from the US, 1600 from Canada, 1525 from England and 748 from Australia) who were cigarette
smokers at the time of wave 1 data collection and successfully recontacted at wave 2. These are simply
the waves 1–2 longitudinal inflation weights (computed above) of those 4827 respondents rescaled
to sum to sample size in each country. These weights are designed to make these cigarette smokers
representative of the population of cigarette smokers of their respective country at the time of wave 1
data collection.

2- Variable lWTS321v contains the rescaled waves 1–2 longitudinal weights for the 1514 respondents
(337 from the US, 572 from Canada, 481 from England and 124 from Australia) who were NVP users
at the time of wave 1 data collection and successfully recontacted at wave 2. These are simply the
waves 1–2 longitudinal inflation weights (computed above) of those 1514 respondents rescaled to sum
to sample size in each country. These weights are designed to make these NVP users representative
of the population of NVP users of their respective country at the time of wave 1 data collection.

3- Variable lWTS421v contains the rescaled waves 1–2 longitudinal weights for the 1224 respondents
(246 from the US, 487 from Canada, 396 from England and 95 from Australia) who were dual users
at the time of wave 1 data collection and successfully recontacted at wave 2. These are simply the
waves 1–2 longitudinal inflation weights (computed above) of those 1224 respondents rescaled to sum
to sample size in each country. These weights are designed to make these dual users representative
of the population of dual users of their respective country at the time of wave 1 data collection.

4- Variable lWTS521v contains the rescaled waves 1–2 longitudinal weights for the 758 respondents (227
from the US, 235 from Canada, 194 from England and 102 from Australia) who had quit smoking
cigarettes at the time of wave 1 data collection and successfully recontacted at wave 2. These
are simply the waves 1–2 longitudinal inflation weights (computed above) of those 758 respondents
rescaled to sum to sample size in each country. These weights are designed to make these quitters
representative of the population of quitters of their respective country at the time of wave 1 data
collection. The cautionary notes of variable kWTS501v and of section 3.2 still apply here.

5- Variable lWTS621v contains the rescaled waves 1–2 longitudinal weights for the 5117 respondents
(1045 from the US, 1685 from Canada, 1610 from England and 777 from Australia) who were tobacco
users (i.e., cigarette smoker and/or NVP users) at the time of wave 1 data collection and successfully
recontacted at wave 2. These are simply the waves 1–2 longitudinal inflation weights (computed
above) of those 5117 respondents rescaled to sum to sample size in each country. These weights
are designed to make these tobacco users representative of the population of tobacco users of their
respective country at the time of wave 1 data collection.
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6- Variable lWTS121v contains the rescaled waves 1–2 longitudinal weights for all 5632 respondents (1198
from the US, 1865 from Canada, 1719 from England and 850 from Australia) from the wave 1 main
sample that were successfully recontacted at wave 2. These are simply the waves 1–2 longitudinal
inflation weights (computed above) of those 5632 respondents rescaled to sum to sample size in
each country. These weights are designed to make these 1865 Canadian tobacco users and quitters
representative of the Canadian population of tobacco users and quitters at the time of wave 1 data
collection; likewise for the US, England and Australia.

As mentioned in the description of variable kWTS101v, it should be noted that tobacco users and
quitters are ultimately two distinct populations. Hence, great care must be taken when deciding to
analyse them together using the lWTS121v weights. This is probably fine when the goal is to carry
out descriptive inference about the joint population of tobacco users and quitters. However, carrying
out analytical inference (which is likely to be on interest in a longitudinal analysis) from that same
joint population is probably much more questionable.

2.2.3 Waves 1–2 longitudinal weights for the US reduced sample

Of the 2239 respondents from the wave 1 US reduced sample, 1129 (or 50.4%) were successfully recon-
tacted and interviewed at wave 2. However, only 12 of those 1129 respondents are exclusive NVP users.
Since such a small sample would have resulted in weights that would have been somewhat unstable, it
was decided to exclude those exclusive NVP users, and only compute weights for the remaining 1117
respondents. The following 6 sets of waves 1–2 longitudinal were computed for those respondents. As in
section 2.2.2, the following weights are designed to make those 1117 respondents representative at the
time of wave 1.

1- Variable lWTS261v is the analogue of variable lWTS221v, but for the reduced US sample of 906
respondents who were cigarette smokers at the time of wave 1 data collection.

2- Variable lWTS361v is the analogue of variable lWTS321v, but for the reduced US sample of 256
respondents who were NVP users at the time of wave 1 data collection.

3- Variable lWTS461v is the analogue of variable lWTS421v, but for the reduced US sample of 198
respondents who were dual users at the time of wave 1 data collection.

4- Variable lWTS561v is the analogue of variable lWTS521v, but for the reduced US sample of 211
respondents who were quitters at the time of wave 1 data collection.

5- Variable lWTS661v is the analogue of variable lWTS621v, but for the reduced US sample of 964
respondents who were tobacco users (i.e., cigarette smoker and/or NVP users) at the time of wave 1
data collection.

6- Variable lWTS161v is the analogue of variable lWTS121v, but for the reduced US sample of 1117
respondents.

2.2.4 Waves 1–2 longitudinal weights for Australian NVP users

Of the 816 respondents from the wave 1 Australian NVP users sample, 455 (or 55.8%) were successfully
recontacted and interviewed at wave 2. The following 3 sets of of waves 1–2 longitudinal were com-
puted for those respondents. As in section 2.2.2, the following weights are designed to make those 455
respondents representative at the time of wave 1.
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1- Variable lWTS381v is the analogue of variable lWTS321v, but for all 455 Australian respondents who
were NVP users at the time of wave 1 data collection (and successfully recontacted at wave 2).

2- Variable lWTS481v is the analogue of variable lWTS421v, but for all 135 Australian respondents who
were dual users at the time of wave 1 data collection (and successfully recontacted at wave 2).

3- Variable lWTS581v contains the rescaled Waves 1–2 longitudinal weights for all 304 Australian re-
spondents who had quit cigarette smoking but were using NVP at the time of wave 1 data collection
(and successfully recontacted at wave 2).

3 Remarks and cautionary notes

3.1 Inflation versus rescaled weights

The main reason for rescaling the weights is to facilitate joint analyses involving data from multiple ITC
countries. Taking wave 1 as an example, from the data used to calibrate the weights, there were about
38.1 million cigarette smokers in the United States at the time of wave 1 data collection; whereas there
were only 3.6 millions such individuals in Canada, 7.6 millions in England and 2.6 millions in Australia.
Hence, any joint analysis using data from all four countries will be dominated by the US if the inflation
weights (e.g., variables kWTS100v or kWTS102v at wave 1, or variables lWTS100v or lWTS102v at wave 2)
are used.

On the other hand, the various rescaled weights sum to the sample size. Hence, if the rescaled weights
are used, England and Canada will have a slightly greater impact on the results (since the Canadian
and British sample sizes are larger than the Australian and US samples; see tables 3 and 6), but no
country will dominate the analysis. In summary, rescaling the weights to sum to the sample size is a
simple and efficient way to make countries with different population sizes comparable. This also holds
true when comparing 4CV data to other ITC countries; for examples, ITC Netherlands and ITC 6E.

Last but not least, it should be mentioned that rescaling the weights will not affect the results when
estimating population means and proportions/percentages, as well as when fitting various statistical
models (e.g., logistic and linear regressions). However, the rescaled weights should not be used to
estimate population totals (e.g., the total number of daily smokers or NVP users).

3.2 Cautionary note about quitters

As mentioned above (see variable kWTS501v), the majority of quitters in the 4CV sample were initially
recruited as smokers. Since quitting is one of the reasons for dropping out of the ITC Survey, quitting
experience of our cohort respondents could well be affected by being in the sample and because of
the sampling design itself, quitters in the 4CV sample should not be considered to be representative
of quitters in the population. For example, comparisons between the quitters in the ITC sample and
quitters in the cross-sectional Smoking Toolkit Study showed an important discrepancy in distribution
of length of time quit.

As described in sections 1.1.1 and 2.1.1 (see variable kWTS100v and lWTS100v), the sampling weights
of quitters were calibrated on gender, age group, geographic region, ethnicity (US only), education
(except for Canada), language (Canada only) and use of NVP × length of quit (≤ 1 year vs. > 1 year).
Quitters in the 4CV sample should thus be representative of the population in terms of those variables,
but not necessarily in terms of other related attributes. Again, they are an imperfect sample when it
comes to be representative of the whole population of quitters.
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3.3 Cautionary note about NVP users

Comparisons on measures related to NVP between the 4CV Survey and other ITC countries must be
viewed with caution, as weight construction for the 4CV Survey was done in a different fashion than
that of other ITC countries.

As described in sections 1.1.1 and 2.1.1 (see variable kWTS100v and lWTS100v), weights were com-
puted by first dividing respondents into four broad user groups: cigarette only users, dual users, exclusive
NVP users and quitters. The sampling weights of dual users and of quitters were then calibrated on
gender, age group, geographic region, ethnicity (US only), education (except for Canada) and language
(Canada only), whereas those who exclusively use NVPs were calibrated on gender and age group. The
sampling weights of quitters were also calibrated on use of NVPs and length of quit (≤ 1 year vs. > 1
year). In other ITC countries, separate estimates for the number of individuals that are dual users
and individuals that only smoke cigarettes were not available at the time of weight calculation. Hence,
the weights were calibrated using smoking prevalences (often by age/gender groups and/or geographic
regions), and thus have no special adjustment for NVP usage.

3.4 Covariates to include in statistical modelling

As with other surveys, it is good practice to include the survey design variables and the variables used in
the weight construction, when fitting statistical models (e.g, linear or logistic regression models) using
4CV data. Hence, we highly recommend that any statistical model includes the following covariates (see
table 7 below):

• gender

• age

• user group; see description of the kWTS100v and lWTS100v weight variables.

The geographic region (labelled kStrata at wave 1 and lStrata at wave 2) should also be used as
the stratification variable in the statistical software. Though somewhat less essential, users should also
strongly consider adding the following covariates (see table 7 below):

• ethnicity, when fitting models using US data

• education, when fitting models using US, English and/or Australian data

• language, when fitting models using Canadian data

• use of NVP and/or length of quit, when fitting data using quitters; see description of the kWTS100v
and lWTS100v weight variables

• frequency of use of NVP, when fitting models with NVP users.

3.5 Additional cautionary notes

• Although it offers rich possibilities for analysis, the 4CV Survey is not particularly well suited
for estimating prevalences. The weighted data will give prevalences of cigarette, use of NVP and
dual use that match those of the national health surveys used to calibrate the weights. However,
because of rapid change in patterns of use, the calibration figures may not correspond well to the
pattern which existed at the time of data collection.
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Variable names
Covariates Wave 1 Wave 2
gender gender

ethnicity ethnic

age continuous kAGE lAGE

age categorical kageGroup lageGroup

user group kUserGroup lUserGroup

education kDE312v lDE312v

language kcaFrench lcaFrench

quit group kQuitGroup lQuitGroup

vaping frequency kEC309v lEC309v

Table 7: Covariates to include in statistical models

• Cross country analyses, even among the four countries of the survey, should take into account
differences in sample composition with respect to demographics, time-in-sample, and perhaps
other characteristics.

• When comparing characteristics of NVP users across groups or countries, controlling for frequency
of use is advised.
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A Appendix

A.1 Pseudo code

The following pseudo code details how variables UserGroup (i.e., variable kUserGroup at wave 1 and
lUserGroup at wave 2) and QuitGroup (i.e., variable kQuitGroup at wave 1 and lQuitGroup at wave 2)
were created for US, Canada and England. The code for Australia is identical, with the exception that
cut-off for quitters is 2 years instead of 5. Note that the 4CV survey questionnaires are available here,
and contain the actual questions and response options associated with the variables FR309v, EC309v and
QA439.� �
if {smokes cigarettes at least monthly or occasionally (ie , FR309v in [10 ,20 ,31 ,32])}

and {uses NVP less than once a month or not at all (ie , EC309v in [32 ,40 ,50 ,60 ,70 ,80])}
then UserGroup =1; /∗ cig only ∗/;

else if {smokes cigarettes at least monthly or occasionally (ie , FR309v in [10 ,20 ,31 ,32])}
and {uses NVP at least monthly (ie , EC309v in [10 ,20 ,31])}
then UserGroup =2; /∗ dual user ∗/;

else if {smoked <100 cigarette in lifetime or quit over 5 years
(ie , FR309v =90 and kQA439 =10/ lQA439 =11; see ∗ below )}

and {uses NVP at least monthly (ie , EC309v in [10 ,20 ,31])}
then UserGroup =3; /∗ exclusive NVP ∗/;

else if {quit cigarette smoking (ie , FR309v in [40 ,80])}
then UserGroup =4; /∗ quitter ∗/;

if {quitters (ie , UserGroup =4)} then do;
if {quit within the last 12 months (ie , QA439<=6)}

and {uses NVP at least monthly (ie , EC309v in [10 ,20 ,31])}
then QuitGroup =1;

else if {quit 1−5 years ago (ie , 6<kQA439<10/6<lQA439<11; see ∗ below )}
and {uses NVP at least monthly (ie , EC309v in [10 ,20 ,31])}
then QuitGroup =2;

else if {quit within the last 12 months (ie , QA439<=6)}
and {uses NVP less than once a month or not at all (ie , EC309v in [32 ,40 ,50 ,60 ,70 ,80])}
then QuitGroup =3;

else if {quit 1−5 years ago (ie , 6<kQA439<10/6<lQA439<11; see ∗ below )}
and {uses NVP less than once a month or not at all (ie , EC309v in [32 ,40 ,50 ,60 ,70 ,80])}
then QuitGroup =4;

end;� �
* The response options for variable QA439 were changed at wave 2, and this is why the code for wave 1
(i.e., variable kQA439) is a little different than that for wave 2 (i.e., variable lQA439).
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A.2 Benchmark/calibration figures

A.2.1 Canada

The benchmark/calibration figures used to compute the weights for Canadian respondents are given
below. The 2015 Canadian Tobacco Alcohol and Drugs Survey (CTADS) was used for the wave 1
weights (and the waves 1 to 2 longitudinal weights), whereas the 2017 CTADS was used for the wave 2
cross-sectional weights.

# Individuals
User group Sex Wave 1 Wave 2

cigarette only male 1,893,352 1,704,836
female 1,211,671 1,516,168

dual users male 256,490 151,400
female 232,294 127,694

exclusive NVP male 97,746 80,003
female 51,838 41,266

quitters male 878,689 885,794
female 738,671 430,944

# Individuals
User group Age Wave 1 Wave 2

cigarette only [18, 25) 343,651 239,735
[25, 45) 1,248,208 1,257,751
[45, 100) 1,513,164 1,723,518

dual users [18, 25) 122,977 42,106
[25, 45) 142,777 107,329
[45, 100) 223,030 129,659

exclusive NVP [18, 25) 78,413 85,795
[25, 100) 71,171 35,474

quitters [18, 25) 175,176 106,931
[25, 45) 712,492 497,893
[45, 100) 729,692 711,914
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# Individuals
User group Region Wave 1 Wave 2

cigarette only Maritimes 282,238 240,236
Quebec 737,184 764,681
Ontario 1,076,236 1,099,524
Prairies 683,749 701,034
BC 325,616 415,529

dual users Maritimes 36,239 13,381
Quebec 173,320 83,458
Ontario 134,247 62,699
Prairies 97,458 38,652
BC 47,520 80,904

exclusive NVP All 149,584 121,269

quitters Maritimes 149,237 81,011
Quebec 369,844 337,135
Ontario 629,710 493,441
Prairies 271,668 228,597
BC 196,901 176,554

# Individuals
User group Language Wave 1 Wave 2

cigarette only English 2,478,289 2,593,272
French 626,734 627,732

dual users English 352,798 193,298
French 135,986 85,796

exclusive NVP Both/All 149,584 121,269

quitters English 1,298,620 1,020,336
French 318,740 296,402

# Individuals
Time since quit Use of NVP Wave 1 Wave 2

< 1 year
yes

57,395
53,556

1–5 years 113,486

< 1 year
no

373,151 255,496
1 to 5 years 1,073,328 1,007,686

A.2.2 US

The benchmark/calibration figures used to compute the weights for US respondents are given below.
The 2016 National Health Interview Survey (NHIS) was used for the wave 1 weights (and the waves 1
to 2 longitudinal weights), whereas the 2017 NHIS was used for the wave 2 cross-sectional weights.
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# Individuals
User group Sex Wave 1 Wave 2

cigarette only male 18,476,203 16,766,259
female 15,424,166 13,954,662

dual users male 2,294,225 1,927,092
female 1,914,346 1,482,298

exclusive NVP male 867,848 881,369
female 419,182 726,079

quitters male 8,189,424 7,612,253
female 6,401,836 6,203,078

# Individuals
User group Age Wave 1 Wave 2

cigarette only [18, 25) 3,255,760 2,561,349
[25, 40) 9,916,638 9,214,524
[40, 55) 10,224,756 8,811,045
[55, 100) 10,503,215 10,134,003

dual users [18, 25) 631,973 490,499
[25, 40) 1,357,264 1,311,808
[40, 55) 1,314,813 876,076
[55, 100) 904,521 731,007

exclusive NVP [18, 25) 482,790 802,063
[25, 100) 804,240 805,385

quitters [18, 25) 1,333,922 1,380,468
[25, 40) 5,945,596 5,597,147
[40, 55) 3,795,597 3,201,832
[55, 100) 3,516,145 3,635,884

# Individuals
User group Region † Wave 1 Wave 2

cigarette only Northeast 5,408,604 4,514,875
Midwest 9,038,979 8,160,912
South 13,197,169 12,305,670
West 6,255,617 5,739,464

dual users Northeast 620,409 468,171
Midwest 956,052 859,323
South 1,666,177 1,445,659
West 965,933 636,237

exclusive NVP All 1,287,030 1,607,448

quitters Northeast 2,636,428 2,437,112
Midwest 3,483,994 3,395,944
South 5,020,674 4,703,122
West 3,450,164 3,279,153

† Statistical regions of the US Census Bureau
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# Individuals
User group Ethnicity Wave 1 Wave 2

cigarette only white 25,836,656 23,573,875
non-white 8,063,713 7,147,046

dual users white 3,508,323 2,846,521
non-white 700,248 562,869

exclusive NVP all 1,287,030 1,607,448

quitters white 11,710,149 11,173,436
non-white 2,881,111 2,641,895

# Individuals
User group Education Wave 1 Wave 2

cigarette only low 18,201,791 16,410,569
moderate 11,243,225 10,081,105
high 4,455,353 4,229,247

dual users low 1,972,896 1,754,468
moderate 1,588,640 1,079,841
high 647,035 575,081

exclusive NVP all 1,287,030 1,607,448

quitters low 5,788,777 5,668,481
moderate 5,504,342 4,897,301
high 3,298,141 3,249,549

# Individuals
Time since quit Use of NVP Wave 1 Wave 2

< 1 year
yes

110,7024 844,610
1–5 years 116,1295 1,018,933

< 1 year
no

487,4804 4,745,686
1 to 5 years 744,8137 7,206,102

A.2.3 England

The benchmark/calibration figures used to compute the weights for English respondents are given below.
The 2015 Opinions and Lifestyle Survey (OLS) in combination with waves 117–122 (Jun–Nov 2016) of
the Smoking Toolkit Study was used for the wave 1 weights (and the waves 1 to 2 longitudinal weights),
whereas the 2017 OLS in combination with and waves 137–142 (Feb–Jul 2017) of the Smoking Toolkit
Study was used for the wave 2 cross-sectional weights.
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# Individuals
User group Sex Wave 1 Wave 2

cigarette only male 3,554,691 3,292,815
female 2,970,292 2,869,473

dual users male 523,929 617,110
female 574,427 454,184

exclusive NVP both 131,240 274,676

quitters male 1,785,259 1,772,990
female 1,554,727 1,516,559

# Individuals
User group Age Wave 1 Wave 2

cigarette only [18, 25) 1,186,770 892,806
[25, 40) 2,225,303 2,084,566
[40, 60) 2,076,676 2,280,389
[60, 100) 1,036,234 904,527

dual users [18, 25) 102,497 141,948
[25, 40) 358,135 346,892
[40, 60) 426,513 439,950
[60, 100) 211,211 142,504

exclusive NVP [18, 100) 131,240 274,676

quitters [18, 25) 391,820 252,258
[25, 40) 1,168,175 1,461,545
[40, 60) 1,259,689 987,815
[60, 100) 520,302 587,931
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# Individuals
User group Region Wave 1 Wave 2

cigarette only North-East 360,254 275,222
North-West 855,000 775,126
Yorkshire & Humber 720,256 744,441
East-Midlands 444,925 549,850
West-Midlands 690,446 662,183
Eastern 759,288 659,255
London 1,153,042 1,114,846
South-East 979,017 757,313
South-West 562,755 624,052

dual users North-East 57,281 113,209
North-West 198,460 88,530
Yorkshire & Humber 143,061 164,902
East-Midlands 122,907 59,910
West-Midlands 89,558 100,120
Eastern 124,848 100,222
London 98,227 172,863
South-East 120,737 164,949
South-West 143,277 106,589

exclusive NVP All 131,240 274,676

quitters North-East 163,377 156,151
North-West 435,974 446,962
Yorkshire & Humber 367,785 352,794
East-Midlands 286,551 217,673
West-Midlands 250,157 422,847
Eastern 347,402 319,133
London 508,325 599,116
South-East 536,668 428,176
South-West 443,747 346,697

# Individuals
User group Education Wave 1 Wave 2

cigarette only low 1,157,268 1,163,421
moderate 4,402,363 3,805,644
high 965,352 1,193,223

dual users low 267,078 141,002
moderate 691,568 748,559
high 139 710 181 733

exclusive NVP all 131,240 274,676

quitters low 505,615 361,278
moderate 2,199,820 2,092,855
high 634,551 835,416
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# Individuals
Time since quit Use of NVP Wave 1 Wave 2

< 1 year
yes

43,453
1,065,713

1–5 years 41,034

< 1 year
no

61,802
2,223,836

1 to 5 years 187,709

A.2.4 Australia

The benchmark/calibration figures used to compute the weights for Australian respondents are given
below. The 2016 National Drug Strategy Household Survey (NDSHS) was used for both waves 1 and 2.

# Individuals
User group Sex Waves 1 & 2

cigarette only male 1,381,745
female 1,086,016

dual users male 58,642
female 34,965

exclusive NVP both 37,063

quitters male 489,234
female 421,955

# Individuals
User group Age Waves 1 & 2

cigarette only [18, 40) 1,192,953
[40, 60) 952,705
[60, 100) 322,103

dual users [18, 40) 52,694
[40, 60) 33,457
[60, 100) 7,456

exclusive NVP [18, 100) 37,063

quitters [18, 40) 482,312
[40, 60) 331,019
[60, 100) 97,858
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# Individuals
User group State(s) Waves 1 & 2

cigarette only NSW+ACT 782,945
VIC 610,502
QLD 573,875
WA 250,111
SA 151,126
TAS+NT 99,202

dual users NSW+ACT 25,606
VIC 20,972
QLD 18,300
WA 17,322
SA 5,921
TAS+NT 5,486

exclusive NVP All 37,063

quitters NSW+ACT 301,084
VIC 224,038
QLD 175,240
WA 110,568
SA 60,840
TAS+NT 39,419

# Individuals
User group Education Waves 1 & 2

cigarette only Cert I/II, year 12 or less 1,075,843
Cert III/IV 701,837
University 690,081

dual users Cert I/II, year 12 or less 27,438
Cert III/IV 36,028
University 30,141

exclusive NVP All 37,063

quitters Cert I/II, year 12 or less 347,887
Cert III/IV 255,100
University 308,202

# Individuals
Time since quit Use of NVP Waves 1 & 2

< 1 year
yes

22,993
1–5 years 9,514

< 1 year
no

647,857
1 to 5 years 230,825
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A.3 Raking algorithm

This section details the raking algorithm used to calibrate the weights to the benchmark figures of
section A.2. The description is for the Canadian wave 1 cross-sectional weights (see variable kWTS100v

in section 1.1.1, and calibration figures of section A.2.1), but the exact same logic applies to wave 2 and
to the other 3 countries.

Step 1: Let w
(0)
i be the start weight of the ith respondent. If this is the very first iteration of the raking

algorithm, then w
(0)
i = 1 for all respondents as described above; otherwise, w

(0)
i = w

(5)
i , as

computed in step 5 below.

The w
(0)
i weights are calibrated to the user groups × sex benchmark figures of the first table of

section A.2.1. To this end, the respondents were divided into the 8 user groups/sex cells of that
table. For respondents in cell k (k = 1, . . . , 8), this calibration/post-stratification adjustment

consists in multiplying their w
(0)
i weights by N̂k/tk to produce calibrated w

(1)
i weights. These

w
(1)
i weights are such that their sum over all respondents in cell k is equal to N̂k, the estimated

number of individuals in that cell (as obtained from the 2015 CTADS Survey). Let k be the

cell to which the ith respondent belongs to, the w
(1)
i weight of that respondent is given by

w
(1)
i = w

(0)
i ×

N̂k

tk
= w

(0)
i ×

N̂k∑
i∈Ck

w
(0)
i

where N̂1, . . . , N̂8 are given in column 3 of the first table of section A.2.1 and Ck is the set of
all respondents in cell k.

Step 2: Using the same post-stratification technique described in step 1, the w
(1)
i weights were then

calibrated to the user groups× age groups benchmark figures of the second table of section A.2.1.
The respondents were divided into the 11 user groups/age groups cells of that table. The w

(1)
i

weights of respondents in cell ` (` = 1, . . . , 11) were then multiply by a factor, N̂
(2)
` /t

(2)
` , to

produce calibrated w
(2)
i weights. Let ` be the cell to which the ith respondent belongs to, the

w
(2)
i weight of that respondent is given by

w
(2)
i = w

(1)
i ×

N̂
(2)
`

t
(2)
`

= w
(1)
i ×

N̂
(2)
`∑

i∈C(2)
`

w
(1)
i

where N̂
(2)
1 , . . . , N̂

(2)
11 are given in column 3 of the second table of section A.2.1 and C

(2)
` is the

set of all respondents in cell `. It is important to recognize that this second calibration partially
destroys the calibration done in step 1; in other words, we no longer necessary have that∑

i∈Ck

w
(2)
i = N̂k for k = 1, . . . , 8

where Ck and N̂k were defined in step 1 above. Because of this, step 1 will need to be repeated
(most likely multiple times) after calibrating to the other benchmark figures of section A.2.1;
see step 6 below.
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Step 3: The w
(2)
i weights were then calibrated to the 16 user groups × region benchmark figures of

the third table of section A.2.1. This was done using the same post-stratification technique
as detailed above, and yielded the w

(3)
i weights. As in step 2, this third calibration partially

destroys the calibration done in steps 1 and 2, and those two steps will need to be repeated; see
step 6 below.

Step 4: The w
(3)
i weights were then calibrated to the 7 user groups × language benchmark figures of

the fourth table of section A.2.1. This was done using the same post-stratification technique as
detailed above, and yielded the w

(4)
i weights, which partially destroys the calibration done in

steps 1–3.

Step 5: For quitters (i.e., group iv as described in section 1.1.1), the w
(4)
i weights were further calibrated

to the 4 quit subgroups of the last table of section A.2.1. This was done using the same post-
stratification technique as detailed above, and yielded the w

(5)
i weights. For the other 3 groups

(i.e., cigarette only users, dual users, exclusive NVP users), w
(5)
i = w

(4)
i .

Step 6: Repeat steps 1–5 until convergence; that is until,∑
i∈Ck

w
(5)
i = N̂k for k = 1, . . . , 8

∑
i∈C(2)

`

w
(5)
i = N̂

(2)
` for ` = 1, . . . , 11

and likewise for the calibrations on: user groups × region (step 3), user groups × language
(step 4), and the 4 quit subgroups (step 5). In other words, repeating steps 1–5 until convergence
ensures that the weights are calibrated to all the benchmark figures of section A.2.1.

Note that in the US and Australia, weight trimming (and redistribution) was done at some of
the 5 steps mentioned above. This was done to prevent extreme weight variation arising from a few
respondents having very large sampling weights.

116


	4CVTechReportFinal
	Acknowledgements
	Preface to Wave 2 ITC Four Country SMOKING AND VAPING Technical Report
	Table 1. 4CV Fieldwork dates

	ITC Four Country Smoking and Vaping Project Team
	Canada (University of Waterloo)
	England (King’s College London)
	United States
	Australia

	1 Introduction
	2 Methods Statements and Ethics Clearance
	2.1 Methods statement for using 4CV1 data only
	2.2 Methods statement for using 4CV2 data only
	2.3 Methods for using 4CV1-2 data
	2.4 Methods statement for a study using multiple waves of 4C and/or 4CV data
	2.5 Ethics Clearance Statement for 4CV1 and/or 4CV2
	2.6 Ethics Clearance Statement for 4C data

	3 Terminology
	3.1 Abbreviations
	3.2 Terminology
	Table 2 - Datasets available for 4CV1 and 4CV2


	4 Survey Questionnaire
	4.1 Survey Development Process and Timeline
	Table 3. 4CV2 Survey development timeline
	4.1.1 Phase 1: Review of survey questions
	4.1.2 Phase 2: Survey operationalization
	4.1.3 Fieldwork version

	4.2 Survey Content
	Table 4 - Measures in the 4CV2 Survey


	5 Eligibility Criteria
	5.1 Criteria for recontact respondents (ITC-owned and panel-owned)
	5.2 Criteria for replenishment respondents (panel-owned only)
	Table 5. Definition of inclusion/exclusion criteria of 4CV2


	6 Replenishment Sample Quotas
	Table 6. Overview of quotas applied at 4CV2
	6.1 Australia Replenishment sample quotas
	6.1.1 Roy Morgan (RM) and Survey Sampling International (SSI)
	Table 7. Summary of 4CV2 Australia replenishment sample user groups and quota criteria
	6.1.2 AU Dedicated Vapers (University of Queensland (UQ)/Cancer Council Victoria (CCV))

	6.2 Canada replenishment sample quotas
	6.2.1 Leger
	Table 8. Summary of 4CV2 Canada replenishment sample user groups and quota criteria

	6.3 England replenishment sample quotas
	6.3.1 Rakuten Insight (and panel partners)
	Table 9. Summary of 4CV2 England replenishment sample user groups and quota criteria

	6.4 United States replenishment sample quotas
	6.4.1 Ipsos’ KnowledgePanel
	6.4.2 US Opt-in Panel Partner (Lucid)
	Table 10. Summary of 4CV2 United States replenishment sample user groups and quota criteria


	7 Survey Firms
	Table 11. 4CV2 Stakeholders and Responsibilities
	7.1 Overview of Survey Firms and Responsibilities
	7.1.1 Survey Research Centre (SRC)
	7.1.2 Roy Morgan (RM)
	7.1.3 Leger Marketing Solutions (Leger)
	7.1.4 Rakuten Insight (Rakuten)
	7.1.5 Ipsos MORI –
	7.1.6 Ipsos (formerly GfK)
	7.1.7 Logistic Solutions
	7.1.8 UW Administrative Group – Canada, US
	7.1.9 University of Queensland (UQ) – AU Dedicated Vapers Sub-study – Australia
	7.1.10 Virginia Polytechnic Institute and State University (VT) – ETM Sub-study – Canada, England, US

	7.2 Description of country survey firms’ recruitment procedures
	7.2.1 Australia
	7.2.1.1 Roy Morgan (RM) and Survey Sampling International (SSI)
	7.2.1.2 University of Queensland (UQ)/Cancer Council Victoria (CCV)

	7.2.2 Canada
	7.2.2.1 Leger

	7.2.3 England
	7.2.3.1 Rakuten Insight
	7.2.3.2 Ipsos MORI*

	7.2.4 United States
	7.2.4.1 Ipsos KnowledgePanel® - Authorized Language for Client Involving Descriptions of KnowledgePanel® Methodology
	7.2.4.2 Lucid (Opt-in panel partner)
	7.2.4.3 Ipsos MORI*



	8 Study Procedures
	8.1 Overall Considerations for 4CV2 Fieldwork
	8.2 AU Recontact Procedures—ITC- and RM-owned Respondents
	8.2.1 Invitations and reminders
	8.2.1.1 Interwave reminders
	8.2.1.2 Invitation emails
	8.2.1.3 Reminder emails
	8.2.1.4 Phone reminders
	8.2.1.5 Targeted email reminders

	8.2.2 Remuneration procedures
	8.2.3 Technical support

	8.3 AU Replenishment Procedures—Panel-owned Respondents
	8.3.1 Invitations and reminders
	8.3.1.1 Invitation emails
	8.3.1.2 Reminder emails
	8.3.1.3 Phone reminders
	8.3.1.4 Targeted email reminders

	8.3.2 Remuneration procedures
	8.3.3 Technical support

	8.4 CA, EN, and the US Recontact Procedures—ITC-owned Respondents
	8.4.1 Invitations and reminders (email vs. letter)
	8.4.1.1 Interwave reminders
	8.4.1.2 Invitations
	8.4.1.3 Reminders
	8.4.1.4 Phone reminders
	8.4.1.5 Targeted email reminders

	8.4.2 Remuneration procedures
	8.4.3 Technical support

	8.5 CA, EN, and the US Recontact Procedures—Panel-owned Respondents
	8.5.1 Invitations and reminders
	8.5.1.1 Interwave reminders
	8.5.1.2 Invitation emails
	8.5.1.3 Reminder emails
	8.5.1.4 Targeted email reminders
	8.5.1.5 Phone reminders (Ipsos only)

	8.5.2 Remuneration procedures
	8.5.3 Technical support

	8.6 CA, EN, and the US Replenishment Procedures—Panel-owned Respondents
	8.6.1 Inclusion/exclusion criteria for Web Panelists Recruits
	8.6.2 Replenishment sampling quotas
	8.6.3 Invitations and reminders
	8.6.3.1 Invitation emails
	8.6.3.2 Reminder emails
	8.6.3.3 Targeted email reminders

	8.6.4 Remuneration procedures
	8.6.5 Technical support

	8.7 Study Remuneration
	8.7.1 Request for e-gift card (CA, US)
	Table 12.  Summary of 4CV2 remuneration by country and sample source


	9 Targets and Outcomes
	Table 13.  4CV2 sample: All completed surveys vs. cases in “full data”* vs. cases in “main data”**
	Table 14.  Original target sample sizes (realized sample sizes in the full sample*), by country
	Table 15.  Sources, full sample size*,**, and retention rates for 4CV2 respondents
	Table 16. Outcome rates by country, for new recruits
	Table 17. 4CV2 survey length in minutes, by user type and by country*

	10 Sub-studies
	10.1 Australian Dedicated Vapers
	10.1.1 Introduction
	10.1.2 Summary of the AU Dedicated Vaper Sample recruitment methods for 4CV2
	10.1.2.1 Recontact sample
	10.1.2.2 Replenishment sample

	10.1.3 Monitoring of the survey completions
	10.1.4 Participant Remuneration
	10.1.5 Analyses
	10.1.6 Preliminary Results
	Table 18: Vaping frequency among current at least weekly vapers by sample for 4CV2 and AU dedicated vaper samples

	10.2 Experimental Tobacco Marketplace (ETM)
	10.2.1 Introduction
	10.2.2 Eligibility and Summary Description of the ETM Sample
	Table 19. Target sample size by user group and country
	10.2.3 Summary of ETM Qualtrics Survey and Procedures
	10.2.3.1 Before fieldwork
	10.2.3.2 During fieldwork

	Table 20. ETM design
	10.2.3.3 After fieldwork

	10.2.4 Communication with Stakeholders
	10.2.4.1 Before fieldwork
	10.2.4.2 During fieldwork
	10.2.4.3 After fieldwork

	Table 21. Summary of firms/groups involved at ETM1
	10.2.5 Redirecting URLs
	10.2.5.1  Redirecting the ITC respondents from the survey to the ETM sub-study
	10.2.5.2 Redirecting ETM respondents from the ETM sub-study to the survey firms

	10.2.6 Remuneration Procedures for ETM Respondents
	10.2.7 Disposition Codes for the ETM Sub-study
	10.2.8 Completed Respondents by User Group and Country
	Table 22. Obtained sample sizes of participants completing the survey for each of three user groups in three countries.
	Table 23.  Final analyzed sample sizes for each of three user groups in three countries.
	10.2.9 Results


	11  Quality Control and Uniformity
	11.1 Incongruent cases and requests for withdrawal
	11.2 Identification and removal of ‘satisficers/speeders’ from the dataset

	Appendix A: Sample sizes and retention rates OF 4CV1 and 4CV2
	Table A.1. Sample sizes and retention rates at 4CV1 and 4CV2*

	Appendix B: Sample Composition and Source, and INTERVIEW Mode, by Country
	Appendix B.1: 4C1-10 and 4CV1-2 Australia sample composition and source, and interview mode
	Appendix B.2: 4C1-9 and 4CV1-2 Canada sample composition and source, and interview mode
	Appendix B.3: 4C1-10 and 4CV1-2 England sample composition and source, and interview mode
	Appendix B.4: 4C1-9 and 4CV1-2 United States sample composition and source, and interview mode

	Appendix C: Quotas, by Country
	Appendix C.1: 4CV2 Quotas for Australia
	Appendix C.2: 4CV2 Quotas for Canada
	Appendix C.3: 4CV2 Quotas for England
	Appendix C.4: 4CV2 Quotas for United States

	Appendix D: 4CV2 Fieldwork challenges
	Appendix D.1: Main Survey
	Appendix D.2: ETM Sub-Study

	Appendix E: Terminology guidelines for publications
	Table E.1: Terminology guidelines for publications
	Table E.2:  Cigarette screening variables* FR225, BI345, QA439, and FR309v from the ITC 4CV1 Survey.

	Appendix F: Sampling Weights and 4CV2 design
	1 Wave 1 weights
	1.1 Cross-sectional sampling weights
	1.1.1 Cross-sectional weights for the main sample
	1.1.2 Cross-sectional weights for the reduced US sample
	1.1.3 Cross-sectional weights for the Australian NVP users

	1.2 Longitudinal sampling weights

	2 Wave 2 weights
	2.1 Cross-sectional sampling weights
	2.1.1 Cross-sectional weights for the main sample
	2.1.2 Cross-sectional weights for the reduced US sample
	2.1.3 Cross-sectional weights for Australian NVP users

	2.2 Longitudinal sampling weights
	2.2.1 Longitudinal weights for 4C respondents
	2.2.2 Waves 1–2 longitudinal weights for the main sample
	2.2.3 Waves 1–2 longitudinal weights for the US reduced sample
	2.2.4 Waves 1–2 longitudinal weights for Australian NVP users


	3 Remarks and cautionary notes
	3.1 Inflation versus rescaled weights
	3.2 Cautionary note about quitters
	3.3 Cautionary note about NVP users
	3.4 Covariates to include in statistical modelling
	3.5 Additional cautionary notes

	A Appendix
	A.1 Pseudo code
	A.2 Benchmark/calibration figures
	A.2.1 Canada
	A.2.2 US
	A.2.3 England
	A.2.4 Australia

	A.3 Raking algorithm


	Doc4



