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AbsTrACT
Objective A Working Group (WG) of tobacco 
regulatory science experts identified measures for the 
tobacco environment domain. 
Methods This article describes the methods by which 
measures were identified, selected, approved and placed 
in the PhenX Toolkit. 
Findings The WG identified 20 initial elements relevant 
to tobacco regulatory science and determined whether 
they were already in the PhenX Toolkit or whether 
novel or improved measures existed. In addition to the 
10 complementary measures already in the Toolkit, 
the WG recommended 13 additional measures: aided 
and confirmed awareness of televised antitobacco 
advertising, interpersonal communication about 
tobacco advertising, media use, perceived effectiveness 
of antitobacco advertising, exposure to smoking 
on television and in the movies, social norms about 
tobacco (for adults and for youth), worksite policies, 
youth cigarette purchase behaviours and experiences, 
compliance with cigarette packaging and labelling 
policies, local and state tobacco control public policies, 
and neighbourhood- level racial/ethnic composition. 
Supplemental measures included youth social capital and 
compliance with smoke- free air laws and with point of 
sale and internet tobacco marketing restrictions. Gaps 
were identified in the areas of policy environment (public 
and private), communications environment, community 
environment and social environment (ie, the norms/
acceptability of tobacco use). 
Conclusions Consistent use of these tobacco 
environment measures will enhance rigor and 
reproducability of tobacco research.

InTrOduCTIOn
The growing field of tobacco regulatory science 
depends on the use of valid measures that can be 
harmonised across studies. To obtain consensus 
about specific measures relevant to this field, the 
US Food and Drug Administration’s (FDA) Center 
for Tobacco Products (CTP) and the National Insti-
tutes of Health (NIH) Tobacco Regulatory Science 
Program funded an expansion of the PhenX Toolkit 
to include one core collection of Tobacco Regula-
tory Research (TRR) measures and five specialty 
collections.

The PhenX TRR Panel (TRRP) identified 
Working Groups (WGs) using the categories 
in the ‘Host, Agent, Vector and Environment 
(HAVE) model’, an epidemiological framework 
that examines the HAVE model to understand the 
patterns, causes and effects of health and disease 

conditions.1 In the HAVE model, the Host denotes 
the consumers or potential consumers of tobacco 
products, the Agent is the tobacco products, the 
Vector is the tobacco industry and other entities 
that distribute and promote tobacco products, and 
the Environment is the social and physical context 
in which the Host, Agent and Vector operate. The 
Host category was subdivided into Social/Cogni-
tive and Biobehavioral measures, resulting in the 
following five specialty areas: Host- Social/Cogni-
tive, Host- Biobehavioral, Agent, Vector and Envi-
ronment. This article describes the selection of the 
environment measures.

The Environment WG was assembled to identify 
measures of environmental factors that influence 
tobacco product use. In the original HAVE model,1 
the Environment includes ‘social, cultural, histor-
ical, political, economic, media, public health and 
legal factors’. Initial discussions about the content 
of the HAVE areas revealed that some constructs 
could potentially fit into both Vector and Envi-
ronment. For example, tobacco marketing is a 
component of Vector when the tobacco industry 
disseminates tobacco advertisements, but it becomes 
part of the Environment when tobacco users and 
potential users encounter those advertisements in 
the community. After suggestions to combine the 
two WGs, the TRRP decided to keep them separate 
because the scope of each WG was so broad. This 
led to a decision to place measures of youth access 
and exposure to smoking in entertainment media 
into the Environment WG. The TRRP decided that 
tobacco products and messages about tobacco prod-
ucts are part of the Vector as they emanate from 
the tobacco industry, and then they become part 
of the Environment when users and potential users 
encounter and perceive them.

Previous work in this area was conducted by the 
Environment WG of the National Tobacco Moni-
toring, Research and Evaluation Workshop spon-
sored by the National Cancer Institute and the 
American Legacy Foundation (now known as the 
Truth Initiative) in 2002. This group made recom-
mendations to enhance the existing surveillance 
and evaluation systems in the context of a potential 
national Tobacco Surveillance Network.1 2 A major 
conclusion was that existing systems provided 
complete and timely data on state- level tobacco 
control policies but not sufficient detail on local- 
level policies. This lack of information about local 
policies made it difficult to estimate the effects of 
policies on tobacco use outcomes. Thus, a gap iden-
tified at that time was measures of local tobacco 
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Table 1 Initial and final environment scope

Initial scope Final scope

1. Third- party policies
2. Business improvement district
3. Clean indoor air policies
4. Community disorganisation
5. Coverage of smoking laws/policies
6. Cultural and community factors
7. Expenditures on tobacco prevention
8. Exposure to antitobacco campaigns
9. Institutional setting

10. Local tobacco use prevalence
11. Neighbourhood poverty
12. Population density
13. Retail outlet density and proximity
14. Secondhand smoke in the physical 

environment
15. Smoke- free environments
16. Smoking bans
17. Taxes/price
18. Smokers in environment
19. Minors access
20. Exposure to smoking in the 

entertainment media/product 
placement

1. Policy environment
a. Public
b. Private

2. Communications environment
3. Community environment
4. Social norms/acceptability

Table 2 Complementary environment measures in the PhenX Toolkit

subgroup Complementary PhenX measures
PhenX domain/
specialty collection

Policy 
environment

Point- of- sale environment for alcohol 
and tobacco (PhenX id=550801)

SAA (specialty 
collection)

Cigarette price (PhenX id=550101)

Urine assay for tobacco smoke exposure 
(PhenX id=091701)

Respiratory (domain)

Passive smoke exposure (PhenX 
id=070301)

Cancer (domain)

Current environmental tobacco smoke 
exposure (PhenX id=060701)

Environmental 
exposures (domain)

Community 
environment

Neighbourhood safety (PhenX 
id=210901)

Social environments 
(domain)

Neighbourhood collective efficacy- 
community cohesion and informal social 
control (PhenX id=210801)

Neighbourhood concentrated 
disadvantage (PhenX id=211302)

Race/ethnic residential segregation 
(PhenX id=211400)

Community risk and protective factors 
(PhenX id=540101)

SAA (specialty 
collection)

Communications environment and social norms/acceptability have no 
complementary measures in the Toolkit.
SAA, substance abuse and addiction.

control laws/ordinances and tobacco programme activities. 
Other high- priority gaps included the need for better monitoring 
of cigarette taxes/prices and tobacco counter marketing. The 
charge of the Environment WG was to fill these gaps and iden-
tify new and improved measures of the environment relevant to 
tobacco regulatory science.

MeThOds
expertise of the WG
Environment WG members were selected based on their exper-
tise in the development, evaluation and use of environment 
measures, including assessing the effects of counter- marketing 
campaigns, state and local tobacco control policies, compliance 
with smoke- free air laws and tobacco product restrictions, and 
tobacco- related norms, perceptions and behaviours. The WG 
consisted of two cochairs, four content experts and two TRRP 
liaisons. Environment specialty area experts from the FDA and 
NIH also participated. In addition, the WG members consulted 
with numerous specialty area experts regarding the availability 
and selection of specific protocols.

selection of thematic areas
The initial scope of the Environment WG was selected by the 
TRRP. From this broad set, the Environment WG members 
developed four broad thematic areas (table 1).

Complementary measures already in the PhenX Toolkit
The PhenX Toolkit requires that measures cannot compete with 
one another. At the time the Environment WG was convened, 
over 366 measures were in the Toolkit. To avoid overlap between 
existing and new recommended measures, WG members identi-
fied existing measures related to environmental constructs. Ten 
existing PhenX measures were deemed complementary to the 
Environment scope: three from the substance abuse and addic-
tion specialty collection, one from the respiratory domain, one 
from the cancer domain, one from the environmental exposures 
domain and four from the social environments domain (table 2).

PhenX staff also provided information about potentially 
competing measures proposed by other TRR WGs. In reviewing 
the measures suggested by the Vector WG, the Environment WG 
provided input regarding their proposed protocol for exposure 
to tobacco marketing through internet and social media use. The 
Environment WG recommended that questions from the Truth 
Longitudinal Cohort (TLC) study be included as the questions 
provide specificity in addition to frequency by asking the respon-
dent to estimate time spent watching television; time spent on a 
computer, smartphone or tablet and time spent on social media 
sites. This revision required the inclusion of three source proto-
cols, but the PhenX criteria allow only two source protocols per 
construct. To resolve these issues, the TRRP proposed revising 
the current Vector measure related to general media use to 
include the items from the TLC protocol. Revising this measure 
could benefit all Toolkit users across different domains, in addi-
tion to those interested in tobacco marketing exposure.

WG deliberations
The Environment WG met for an introductory call on 19 
November 2014 and then assembled in person on 23 January 
2015. The WG engaged in thoughtful discussions to decide 
which measures should be included in the Toolkit. Priority was 
given to measures assessing exposure, perceptions and engage-
ment with both marketing and counter marketing; compliance 
with federal, state and local tobacco product marketing policies 
and smoke- free air laws; and how the social environment may 
influence tobacco product use. Measures also were prioritised 
based on their relevance to multiple tobacco products now under 
the regulatory purview of the FDA: cigarettes, roll- your- own 
tobacco and smokeless tobacco, which have been regulated 
by the FDA since 2009; and newly deemed products made or 
derived from tobacco, such as electronic cigarettes (e- cigarettes), 
pipe tobacco, hookah tobacco, cigars and future products, 
which were being considered for FDA regulation at the time of 
the meeting and have been regulated by the FDA since August 
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Table 3 Final environment measures

Measure description of measurement protocol

1. Aided and confirmed awareness of televised antitobacco advertising (PhenX 
id=750101)

Self- administered or interviewer- administered protocol assesses whether a respondent has seen any 
televised antitobacco/antismoking advertisements, and if so, the respondent is asked to describe the 
advertisement.

2. Compliance with cigarette packaging and labelling policies (PhenX id=750201) Observational protocol assesses cigarette pack identifiers or product codes, general pack characteristics, 
tax stamps, promotions and counterfeit packs.

3. Interpersonal communication about antitobacco advertising (PhenX id=750501) Self- administered or interviewer- administered protocol assesses whether respondents have discussed 
antitobacco advertisements with anyone, and if so, follow- up items assess receptivity to the message.

4. Local tobacco control public policies (PhenX id=750601) Secondary data analysis protocol assesses local ordinances and board of health regulations containing 
provisions on clean indoor air, restrictions on youth access to tobacco and other policies.

5. Media use (PhenX id=750701) Self- report protocol assesses amount of time spent using different media tools and viewing various social 
media sites.

6. Neighbourhood- level racial/ethnic composition (PhenX id=750801) Secondary data analysis protocol uses data from the US Census Bureau on the racial/ethnic composition of 
neighbourhoods, which can be calculated at the census tract or block group level.

7. Perceived effectiveness of antitobacco advertising (PhenX id=750901) Self- report protocol assesses the perceived effectiveness of antitobacco advertisements in relation to 
tobacco- related behaviours and outcomes.

8. Self- reported exposure to smoking on television and in the movies (PhenX 
id=751001)

Protocol assesses the perceived exposure to people who smoke in movies or on television.

9. Social norms about tobacco Adult: Interviewer- administered protocol assesses social norms within the adult population (PhenX 
id=750301).

10. Youth: Self- report or interviewer- administered protocol assesses descriptive norms (ie, others’ use of 
tobacco) and injunctive norms (ie, others’ approval of tobacco use) within the youth population (PhenX 
id=750302)

11. State tobacco control public policies (PhenX id=751200) Secondary data analysis protocol assesses current and historical state- level data on tobacco use 
prevention and control laws and policies.

12. Worksite policies (PhenX id=751401) Interviewer- administered protocol assesses a respondent’s exposure to and compliance with worksite 
policies on tobacco.

13. Youth cigarette purchase behaviours and experiences (PhenX id=751501) Self- administered protocol assesses youth purchase behaviours and experiences.

Additional measures included in the Outreach process but not selected for inclusion in PhenX 
 Compliance with Smoke- free Air Laws.
 Compliance with Tobacco Marketing Restrictions.
 Support for Tobacco- related Policies.
 Youth Cigarette Purchase Behaviours and Experiences.

2016. The WG reviewed a comprehensive list of environment 
measures, including self- reported, observational and secondary 
data elements.

Community Outreach results
Community Outreach was implemented 18 May 2015 to 29 
May 2015. The measures included in the Community Outreach 
process are shown in table 3 (all 13 final measures plus the 4 
additional measures at the bottom of table 3). The Outreach 
process elicited 13 responses. The reviewers suggested that the 
measures could be used for additional tobacco products not 
mentioned in the protocols. The WG agreed to provide some 
general guidance for these measures to indicate when the WG 
felt that a particular protocol could be used to elicit information 
about other tobacco products. For the measure compliance with 
tobacco marketing restrictions at point of sale, feedback indi-
cated that it was important to obtain both the type of store and 
price promotions.

resulTs
The WG identified 13 measures for inclusion in the PhenX 
Toolkit and four measures for the supplemental information (SI). 
The SI includes protocols that the WG considered useful and 
relevant but that were lower priorities than those selected for the 
Toolkit. Within the area of environmental tobacco control policy, 
measures were selected to assess compliance with cigarette pack-
aging and labelling policies, tobacco control public policies at 
the state and local levels, and worksite policies. With respect 
to the broad communication environment, the WG selected 
measures related to exposure, perceptions and engagement with 
both marketing and counter marketing and general media use. 

WG members also selected two community- level environment 
measures: the neighbourhood- level racial/ethnic composition for 
the Toolkit and a self- reported questionnaire to capture youth 
social capital for the SI. Table 3 shows the final 12 measures (13 
protocols), which are described in more detail below.

Aided and confirmed awareness of televised antitobacco 
advertising (PhenX id=750101)
Mass media campaigns are a cost- effective feature of the tobacco 
control environment.3 4 Evaluating such campaigns can inform 
future campaign development and funding priorities. Many 
campaign evaluations assess confirmed (or unaided) advertise-
ment awareness, whereby participants must remember details 
about the advertisement to be considered aware.5 This is gener-
ally considered to be a superior measure of advertising campaign 
or message awareness. However, when resources or the data 
collection modality do not allow assessing confirmed awareness, 
aided awareness is a reasonable and valid alternative.6–9 This 
protocol includes two questions from Sly et al10 and Nieder-
deppe.11 These questions assess whether respondents have seen 
any televised counter marketing advertisements; if so, they 
are asked to describe the advertisement. For aided awareness, 
respondents confirm whether they have seen the advertisement; 
for confirmed awareness, respondents provide additional details 
about the advertisement.

For aided awareness, items that provide a brief description 
or picture of an advertisement are based on the specific adver-
tisements being assessed. The purpose is to provide just enough 
information to prompt accurate recall or recognition of the 
advertisement without showing it in its entirety (also called ‘ad 
recognition’).5 Correct responses for question 2 are based on the 
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specific advertisements being assessed. The WG acknowledges 
that these questions may also be used for advertisements aired 
online or through other media channels, such as radio or bill-
boards. The protocol is intended for use in adults (18 years and 
older) and youth (12–17 years of age) and is available in English, 
although it has been adapted to Spanish.12 The questionnaire can 
be self- administered or interviewer administered.

Compliance with cigarette packaging and labelling policies 
(PhenX id=750201)
Tobacco product packaging is a key element of tobacco marketing. 
Tobacco product regulations have targeted tobacco product pack-
aging, including limiting the use of various descriptors and requiring 
health warning labels.13 Packs that are not compliant with these 
regulations reflect either industry non- compliance or illicit prod-
ucts. This protocol is used to assess state and local government and 
retailer compliance with cigarette packaging and labelling policies.

The National Cancer Institute’s study ‘Maximising State and 
Local Policies to Restrict Tobacco Marketing at Point of Sale’ 
uses the U01 Point of Sale: Pack Analysis Coding Training 
Manual (2013) to provide guidance on the collection, preserva-
tion and coding processes for cigarette packs purchased during 
store audits. A total of 49 items provide information on cigarette 
pack identifiers or product codes, general pack characteristics, 
tax stamps, promotions and counterfeit packs.

The WG recommended that this manual be used as a template. 
Investigators are advised to adapt the template to meet their 
specific research interests and needs. The template provided in 
the Toolkit focuses on Marlboro and Newport cigarette packs 
but could be used for other brands. This observational protocol 
requires the use of gloves and masks for handling tobacco prod-
ucts and was judged to be of ‘high burden’ (ie, taking longer than 
15 min to complete). However, given its critical role in moni-
toring tobacco product sales- related policies, the WG recom-
mended this measure. Given that the tobacco industry and its 
products evolve over time, standard language was included to 
provide guidance on clearly defining tobacco products. This 
measure is available in English.

Interpersonal communication about antitobacco advertising 
(PhenX id=750501)
Counter- marketing messages that prompt interpersonal discus-
sions impact smoking decisions,8 14–18 including cessation 
attempts.18 19 This protocol includes two questions from the 
Evaluation of the Public Education Campaign on Teen Tobacco 
questionnaire.20 Question 1 assesses whether respondents talked 
about a counter- marketing advertisement or media campaign 
with friends, family and/or others. If respondents have discussed 
the advertisement, they are asked follow- up items to determine 
their receptivity to the message. Next, they are asked specific 
questions related to the goals and objectives of the message; 
these secondary questions vary across messages. This protocol is 
typically administered after asking about confirmed and/or aided 
awareness of an antitobacco advertisement(s) (see the Aided 
and confirmed awareness of televised antitobacco advertising 
section).

Once respondents indicate recognition or recall of an adver-
tisement, they should be asked whether they talked to anyone 
about the advertisement(s) (item #1). If the respondent answers 
‘yes’, they should be asked what topics were discussed (item 
#2). The protocol can be administered via self- report- based or 
interviewer- based methodology. It is available in English and can 
be used in youth and adult samples, with adaptations to Spanish 

for assessing interpersonal communication about warning 
labels.19

local tobacco control public policies (PhenX id=750601)
Extensive evidence demonstrates the effectiveness of various 
tobacco control policies in reducing tobacco use.21–25 In many 
jurisdictions, local tobacco control policies are stronger and/or 
more comprehensive than state policies. Therefore, accurately 
assessing local policies (in addition to state policies) is neces-
sary to estimate associations between policies and tobacco use 
behaviour.2

This secondary data analysis protocol uses tobacco control 
legislative data from the Americans for Non- smokers’ Rights 
Foundation’s US Tobacco Control Laws Database, a standardised 
system and national collection of local ordinances and board of 
health regulations containing provisions on clean indoor air, 
restrictions on youth access to tobacco, tobacco sales and distri-
bution restrictions, tobacco advertising and promotion restric-
tions, tobacco excise taxes and conditional use permits (http://
www. no- smoke. org/ goingsmokefree. php? id= 519). Navigating 
the database requires the use of English, knowledge of the data-
base, analytical expertise and a computer with internet access.

Media use (PhenX id=750701)
Media use provides opportunities to be exposed to protobacco 
and/or antitobacco messages. This self- report protocol uses two 
questions from the Truth Initiative’s TLC Study (Truth Initia-
tive, 2014) (items 510 and 520) to assess the average amount of 
time spent using different media tools and viewing various social 
media sites. The first item asks the respondent to provide the 
durations (hours and minutes) of watching television or other 
video sources; using a desktop or laptop to spend time online, 
playing games or watching videos and using a smartphone or 
tablet to use apps, play games or watch television. The second 
item assesses the amount of time per day spent on social media 
websites on a five- point scale ranging from ‘none’ to ‘6 or more 
hours’. The items are intended for use with both youth and 
adults and are available in both English and Spanish.

neighbourhood-level racial/ethnic composition (PhenX 
id=750801)
Measures of the racial/ethnic mix in the neighbourhood are 
relevant to tobacco regulatory science because tobacco use and 
social norms vary by race, ethnicity and acculturation26 27 and 
because tobacco retailers and tobacco advertising are more prev-
alent in specific racial/ethnic neighbourhoods.28 There is less 
exposure to US social norms and advertising in ethnic enclaves 
and more exposure to tobacco advertising and higher tobacco 
outlet density in minority neighbourhoods.29–34

This secondary data analysis protocol uses data from the US 
Census Bureau on the racial/ethnic composition of neighbour-
hoods, which can be calculated at the census tract or block group 
level. The relevant variables are available from the long form 
of the 2010 decennial Census (http:// www. census. gov/ prod/ 
cen2010/ doc/ sf1. pdf). Depending on the focus of the study, the 
user can use tables downloaded from the US Census website 
(http://www. census. gov) to calculate the following variables: 
per cent white, black or African American, American Indian 
and Alaska Native, Asian, Native Hawaiian or Pacific Islander 
or some other race. Because people of every race can also be 
of Hispanic/Latino ethnicity, the user can refine these variables 
(eg, per cent non- Hispanic white, per cent Hispanic white, 
per cent non- Hispanic black or per cent Hispanic black). Census 
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data also include the per cent foreign born and per cent who 
speak a language other than English to assess acculturation. The 
WG suggests that it is helpful for the user to have knowledge of 
Census data products and websites, such as American Factfinder, 
or commercial geospatial data products, such as those provided 
by vendors including GeoLytics (http://www. geolytics. com). 
Using the dataset requires facility with English, internet access 
to download raw data from the US Census Bureau’s American 
Factfinder website (http:// factfinder. census. gov) and knowledge 
of statistical packages (eg, SPSS or SAS) for data manipulation.

Perceived effectiveness of antitobacco advertising (PhenX 
id=750901)
Antitobacco messages can influence behaviour when they are 
persuasive and memorable, evoke emotional reactions, and do 
not produce high levels of reactance; therefore, it is important 
to understand individuals’ reactions to these messages.35 This 
protocol includes six questions from the Perceived Effective-
ness of Cessation Advertisements study36 to assess whether the 
perceived effectiveness for antitobacco advertisements is caus-
ally related to tobacco- related behaviours and outcomes. Study 
participants are asked to provide their appraisals of advertising 
effectiveness after viewing an advertisement. The purpose of 
this measure is to evaluate respondents’ reactions to antito-
bacco advertisements using a multi- item scale (worth remem-
bering, grabbed attention, powerful, informative, meaningful 
and convincing; each rated on a five- point scale ranging from 
strongly disagree to strongly agree). Understanding the perceived 
effectiveness of specific types of antitobacco advertisements can 
help identify the message strategies that will be most effective for 
improving antitobacco- related behaviours and outcomes.

Each item reflects established characteristics of persuasive 
cessation messages, such as attention, recall, novelty, relevance 
and credibility. These measures can be used to compare cessa-
tion ads while also serving as proxy measures of campaign 
impact when it is not possible to assess longitudinal changes in 
campaign- targeted attitudes, beliefs and behaviours. The items 
are available in English, can be administered through self- report- 
based or interviewer- based approaches, and are intended for use 
in adults.

self-reported exposure to smoking on television and in the 
movies (PhenX id=751001)
Exposure to smoking in movies promotes smoking initiation.37 
WHO recommends policies to reduce youth exposure to tobacco 
imagery in entertainment media.38 38 Fine- grained assessment of 
exposure to tobacco in films (eg, the Beach Method39 40) requires 
significant resources and survey questions that are likely beyond 
the scope of most tobacco research. This protocol is taken 
from the Survey of Teen Opinions about Retail Environments, 
a school- based survey for adolescents.41 This item assesses 
frequency of perceived exposure to people who smoke in movies 
or on television in the past 7 days and provides four response 
options (never=1, often=4). The measure is intended for use in 
adolescents aged 11–14 years and is available in English.

social norms about tobacco
Social norms are a key influence on behaviour42 because the rules 
and standards of a group guide or constrain social behaviour 
without the force of laws.43–45 Many tobacco control policies 
are presumed to reduce tobacco consumption by ‘denormalising’ 
tobacco use, making it socially unacceptable.46 Measures of 
social norms about tobacco tend to be either descriptive (ie, the 

prevalence of the behaviour among identity group members) or 
injunctive (ie, how identity group members believe one should 
behave).47 48 A literature review was conducted to determine 
the most frequently used measures in each of these domains 
and collect evidence of their reliability and validity. Studies of 
adults (18 years and older) and youth (aged 12–17 years) mostly 
assessed perceptions of attitudes and behaviours related to 
tobacco product use among proximal network members, such 
as family and peers. The purpose of this measure is to evaluate 
tobacco- related attitudes and behaviours among important 
network members and the general population.

Adult (PhenX id=750301)
This protocol uses a combination of questions from the 2011 
International Tobacco Control 4- Country Survey49 and the 
Population Assessment of Tobacco and Health (PATH) Study20 50 
instruments. The questions assess both descriptive and injunc-
tive social norms. Assessments of descriptive norms include (1) 
whether a respondent resides with one or more users of any of 
six tobacco products and (2) the smoking status of the respon-
dent’s five closest friends or acquaintances. Injunctive norms are 
assessed by asking about perceived attitudes towards tobacco use 
by (1) most people and (2) the people who are most important 
to the respondent. These items are intended to be part of an 
interviewer- administered questionnaire and are available in 
Bengali, Dutch, English, French, German, Hindi, Irish, Korean, 
Malay, Portuguese, Spanish, Thai, Dzongkha and Maori.

Youth (PhenX id=750302)
This protocol includes one question from the wave 1 youth 
PATH Study,51 two questions from the wave 1 adult PATH 
Study50 and one question from the ‘Changes in Peer and Parent 
Influence During Adolescence: Longitudinal versus Cross- 
Sectional Perspectives on Smoking Initiation’ publication.52 As 
for adults, assessments of descriptive norms include both house-
hold members (ie, the respondent resides with one or more users 
of any of six tobacco products) and peers (ie, how many of the 
respondent’s friends smoke). Additionally, injunctive norms 
(ie, others’ approval of tobacco use) are queried for both close 
network members and, more generally, for most people. These 
items are intended to be part of an interviewer- administered 
questionnaire and are available in English and Spanish.

For question 1 in both the adult and youth protocols, the WG 
recommends that investigators provide descriptions and images 
of specific products while the questions are being administered. 
Furthermore, the WG recommends including e- cigarettes as a 
response option. Although questions 3 and 4 were extracted 
from the PATH Study adult questionnaire, the WG notes that 
they are also appropriate for youth. The WG noted that an addi-
tional, more objective indicator of descriptive norms could be 
constructed by determining the prevalence of tobacco use within 
a particular social group (eg, a school) when members of that 
group have provided self- report data about their own use.53 The 
youth protocol is intended for use in youth aged 12–17 years, 
is available in English and Spanish, and can be administered via 
self- report- based or interviewer- based formats.

state tobacco control public policies (PhenX id=751200)
State public policy interventions and insurance mandates for 
cessation services through Medicaid are critical tools to prevent 
and reduce tobacco use by children, youth and adults.53–60 The 
protocol is based on extracting state legislative and Medicaid data 
from the CDC’s State Tobacco Activities Tracking and Evaluation 
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(STATE) system, an interactive data system that displays current 
and historical state- level data on tobacco use prevention and 
control laws and policies (https://www. cdc. gov/ statesystem/ 
index. html). The STATE system integrates many data sources 
to provide comprehensive summary data and facilitate research 
and consistent data interpretation. Measures include compre-
hensive smoke- free air laws, pre- emption of local smoke- free air 
laws, excise taxes on tobacco products, restrictions on minors’ 
access to tobacco products, marketing/advertising restrictions, 
policy requirements for Medicaid coverage for smoking cessa-
tion services and restrictions on emerging tobacco products. The 
STATE system provides instructions on how to generate reports, 
see state highlights and view interactive maps (https://www. cdc. 
gov/ statesystem/ index. html). Access to a computer with internet 
access, knowledge of the STATE system and the ability to analyse 
the data are requirements to use this resource.

Worksite policies (PhenX id=751401)
Policies against tobacco use in the workplace can increase 
cessation attempts and decrease exposure to secondhand 
smoke.61 61 This protocol includes eight questions from 
the 2009 to 2010 National Adult Tobacco Survey (NATS) 
that assess a respondent’s exposure to and compliance with 
worksite policies on tobacco.62 The 2009–2010 NATS is a 
stratified national survey of US non- institutionalised adults 
aged 18 years and older that assesses the prevalence of tobacco 
use and the factors promoting and impeding tobacco use 
among adults. NATS establishes a comprehensive framework 
for evaluating both the national and state- specific tobacco 
control programmes.63 This protocol is intended for use in 
adults 18 years and older as an interviewer- administered 
questionnaire. It is available in English and Spanish. The 
interviewer must be trained to conduct personal interviews 
with individuals from the general population.

Youth cigarette purchase behaviours and experiences (PhenX 
id=751501)
This protocol includes five questions from the 2010 Moni-
toring the Future (MTF) project survey that capture data 
related to youth cigarette purchase behaviours and expe-
riences.64 The MTF study is a reliable, valid, large- scale, 
national study that has been continuously administered to 
12th graders since 1975. Since 1991, 8th and 10th graders 
have also been included.65

This protocol is intended for use in youth aged 13–17 years 
as a self- administered questionnaire and is available in English. 
Items are focused on behaviours and experiences in the last 30 
days, including method of acquisition, location of purchase, 
brand preference, experience with being asked for proof of age 
and whether the respondent has ever purchased just a few ciga-
rettes in the past 12 months.

supplemental measures
The three measures chosen for the SI included the Youth Social 
Capital measure (https://www. phenxtoolkit. org/ toolkit_ content/ 
supplemental_ info/ trsp_ environment/ measures/ Youth_ Social_ 
Capital. doc), which complements the existing adult measure 
of social capital in the Toolkit. This measure was recom-
mended for the SI because the measure and protocol are not 
specific to tobacco regulation. The compliance with smoke- 
free air laws (https://www. phenxtoolkit. org/ toolkit_ content/ 
supplemental_ info/ trsp_ environment/ measures/ Compliance_ 
with_ Smoke- free_ Air_ Laws. doc) and compliance with tobacco 

marketing restrictions (internet and point of sale) (https://www. 
phenxtoolkit. org/ toolkit_ content/ supplemental_ info/ trsp_ envi-
ronment/ measures/ Compliance_ with_ Tobacco_ Restrictions_ 
Internet. doc; https://www. phenxtoolkit. org/ toolkit_ content/ 
supplemental_ info/ trsp_ environment/ measures/ Compliance_ 
with_ Tobacco_ Restrictions_ POS. doc) were also recommended 
for SI because the protocols for each are general and provide 
instruction on how to conduct a study instead of a specific 
method or set of questions to collect data.

Measures not selected for inclusion
As the primary goal of the TRR collections is to support research 
informing US federal regulatory activities, the measure, support 
for tobacco- related policies, was excluded as measures of public 
opinions of or support for policies is outside the scope of CTP. 
As such, this construct cannot be used to support the imple-
mentation of US federal tobacco regulations and guidelines. 
While other measures included in the environment collection 
assess policies that are also outside CTP’s regulatory authority, 
including workplace- level, local- level and state- level policies 
related to smoke- free air laws and taxes, assessment of these 
policies was deemed helpful for research that comprehensively 
assesses the impact of factors or policies that could inform 
federal regulation.

dIsCussIOn
To understand the role of environmental factors in tobacco 
product use, it is critical to use valid and comprehensive measures 
that incorporate changes in the portfolio of tobacco products, 
the communications landscape and the policy environment. 
The emergence of new tobacco products in the marketplace, 
new social norms about their use, new marketing strategies and 
health communication campaigns about these products, and new 
local- level, state- level and national- level policies about these 
products will necessitate periodic review and revision of these 
measures. The set of measures recommended by the Environ-
ment WG builds on previous recommendations2 by filling gaps 
in measures of local tobacco policies and providing protocols 
to measure multiple tobacco products in the social, communica-
tions and policy environment.

The rapid evolution of the media environment itself represents 
a challenge. Whereas most measures of tobacco- related media 
exposure focus on television, media or the internet in general, 
it is likely that opportunities for exposure to tobacco products 
and messages via social media sites, online apps and interactive 
games will continue to increase. Measures will be needed to 
assess tobacco exposure in these media as well. As the use and 
ownership of digital devices become more pervasive across all 
age groups, we recommend the development of new and creative 
methods to estimate the influence of tobacco- related digital 
messages and imagery on youth and adults.

International implications
Although these measures were selected for the US context, most 
are also relevant to International Tobacco Surveys. However, 
the measures will need to be customised to reflect policy vari-
ations across countries (eg, requirements for plain packaging or 
graphical warning labels, variations in youth access policies and 
differences in the content of local antitobacco media campaigns). 
The use of similar measures across countries could elucidate the 
interactions among policies, media strategies and cultural norms 
in reducing tobacco use. Applying these measures across coun-
ties could also provide evidence for common risk and protective 
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factors across populations that experience tobacco- related health 
disparities, such as indigenous populations and other marginal-
ised groups in various countries.

limitations
Many of the available measures that are relevant to multiple 
tobacco products came from the PATH Study but other surveys 
were considered as well. Many measures are based on sound 
principles but do not yet have published studies documenting 
their reliability and validity. Such studies, as they are published, 
will increase the evidence base for the items considered for the 
PhenX Toolkit.

The community outreach process generated 13 responses out 
of the thousands of researchers who might use these measures. 
Response from a wider cross- section of the TRR community 
may have elicited different feedback, which may have resulted in 
different content in the Toolkit.

COnClusIOn
The PhenX Environment WG identified and documented 13 
measures of environmental constructs that can influence tobacco 
product use. Consistent use of these measures across studies 
should facilitate data harmonisation, reproducibility of research 
and comparisons across population groups. Continued efforts 
are needed to encourage tobacco researchers to use PhenX 
measures, including mentioning PhenX in requests for grant 
applications and publication of articles such as the ones in this 
issue.

What this paper adds

 ► Environmental factors such as social norms, industry 
advertising, and state and local policies are well known 
to influence the initiation and maintenance of the use of 
tobacco products, and thus, are highly relevant to regulatory 
considerations.

 ► The continuous proliferation of novel tobacco products 
as advertised and marketed across a variety of platforms 
introduces challenges to scientists seeking to support 
evidence- based regulatory decision- making because suitable 
measures may not be readily available or widely known.

 ► The Environment Working Group filled previously noted gaps 
by providing, for the first time, consensus recommendations 
to investigators in the field regarding best methods to assess 
exposure to multiple social, communications and policy 
(including local tobacco policy) environmental influences on 
tobacco product use in youth and adults.

 ► As tobacco regulatory science evolves, it will be critical 
that investigators consistently use valid and comprehensive 
measures of multiple sources of environmental influence on 
tobacco product use.
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