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Abstract 
Introduction: Perceived message effectiveness (PME) is a common metric to understand receptivity to tobacco prevention messages, yet 
most measures have been developed with adults. We examined adolescents’ interpretation of language within candidate items for a new youth-
targeted PME measure using cognitive interviewing. We sought to understand the meaning adolescents assigned to our candidate PME items 
to improve item wording.
Aims and Methods: Participants were 20 adolescents, ages 13–17 years from the United States. Cognitive interviews used a structured guide 
to elicit feedback on comprehension, answer retrieval, and language regarding a set of Reasoned Action Approach-based survey items that 
assessed the PME of smoking and vaping prevention ads. We employed thematic analysis to synthesize findings from the interviews.
Results: Interviews identified three main issues related to survey items: ambiguity of language, word choice (risk and other terminology), 
and survey item phrasing. Adolescents preferred direct, definitive language over more ambiguous phrasing which they saw as less serious 
(eg, “will” instead of “could”). For risk terminology, they preferred terms such as “harmful” and “dangerous” over “risky,” which was 
viewed as easy to discount. The term “negative effects” was interpreted as encompassing a broader set of tobacco harms than “health 
effects.” Adolescents said that the term “vape” was preferable to “e-cigarette,” and identified ways to simplify item wording for greater 
clarity.
Conclusions: Tobacco risk terms that appear similar differ in meaning to adolescents, and more direct and unambiguous language is preferred. 
Our findings informed changes to the PME scale items to improve clarity and reduce measurement error.
Implications: This study adds to the literature on how adolescents interpret tobacco prevention language. Adolescents may interpret termi-
nology differently than adults, which could lead to ambiguity in meaning and thus measurement error. Through cognitive interviewing, we 
identified and improved the language in a youth-focused PME measure for tobacco and vaping prevention.

Introduction
Adolescent cigarette smoking is an ongoing public health 
problem in the United States and globally, and the use of elec-
tronic cigarettes (e-cigarettes) has become an epidemic.1 In 
2020, 4.6% of high schoolers and 1.6% of middle schoolers 
smoked cigarettes,2 while 19.6% of high schoolers and 4.7% of 
middle schoolers reported current e-cigarette use.3 Smoking and 
vaping by teens pose immediate risks from nicotine and other 
chemical exposures that cause addiction and harm health.4,5 
Although e-cigarettes are probably less harmful than combus-
tible tobacco products such as cigarettes,4 harms still exist, es-
pecially for youth whose bodies and brains are still developing.6

Tobacco prevention and control campaigns using mass 
media are an evidence-based approach to prevent tobacco use 
among youth.7 Campaigns such as the Truth Initiative and 
the Food and Drug Administration’s The Real Cost have been 

found to affect beliefs about tobacco use and reduce youth 
tobacco initiation.7 Given the concern around increasing rates 
of vaping among youth, campaigns have increasingly focused 
on e-cigarette prevention. E-cigarette prevention ads such as 
those by The Real Cost have been found to increase negative 
perceptions of vaping among teens and lower intentions to 
vape.8 However, developing effective ads requires tools that 
can assess receptivity and identify messages that will be im-
pactful before ad deployment.8

A metric commonly used to understand receptivity of to-
bacco prevention messages is perceived message effective-
ness (PME), which is defined as “an estimate of the degree to 
which a persuasive message will be favorably evaluated—in 
terms of its persuasive potential—by recipients of that mes-
sage.”9 PME measures are commonly used to select messages 
for use in tobacco prevention campaigns.10,11 Differences 
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in PME scores identified during experimental testing of 
ads for The Real Cost adolescent tobacco prevention cam-
paign helped determine which version of ads were aired.12 
However, such PME scales were originally developed with 
adults, not youth, and for tobacco cessation rather than to-
bacco prevention.11,13 Using these standard PME scales with 
adolescents could lead to measurement error if word choice 
in PME items developed for adults is complex or ambiguous 
for youth.14 Additionally, many PME scales assess message 
perceptions, which are general perceptions of an ad. This can 
be contrasted with effects perceptions, which are perceptions 
of the extent to which an ad will have an impact. In recent 
studies comparing message and effects perceptions, effects 
perceptions have emerged as superior to message perceptions 
in predicting intentions and behavior.15–17

Given the limitations of existing PME measures, there is 
a need for a new rigorously validated, youth-targeted PME 
measure. However, there are many challenges to developing a 
measure for vaping prevention, a novel behavior with rapidly 
evolving language. In the National Youth Tobacco Survey, a 
question introducing e-cigarettes listed brand names (JUUL, 
Vuse, blu, and Logic), a definition, and other terms such as 
“e-cigs, vape-pens, e-hookahs, vapes or mods,”18 but this is 
not feasible in brief survey items. Additionally, although some 
adolescents report negative health effects and social factors as 
important concerns for e-cigarette use,19 their interpretation 
of risk terminology for vaping has been largely unexplored.

Understanding the meaning adolescents bring to vaping and 
smoking terminology can inform the development of valid 
survey items, and ensure that researchers’ intended meaning 
does not differ from how a priority population interprets the 
items.20 Cognitive interviewing is a qualitative method to im-
prove questionnaire design by understanding how participants 
interpret and answer survey items. It has been utilized in the 
formative phases of scale development in tobacco research 
to understand phrasing related to tobacco type, quantity, fre-
quency of use, and harm perceptions.21–23 During cognitive 
interviewing, participants explain how they interpret questions, 
provide answers, and explain any difficulties they had with 
the questions.21 Cognitive interviewing can also help identify 
problems with wording that may affect understanding and can 
help researchers understand how language is used in a specific 
context or population.24 Identifying and correcting these po-
tential sources of error, and ensuring items are understood as 
intended by the researchers, enhances content validity (ie, the 
extent to which a measure assesses the intended concept).25,26

In the current study, we conducted cognitive interviews 
with adolescents to inform the development of a new effect 
perception PME measure. The purpose of this study was to 
understand the meaning of adolescents assigned to our candi-
date PME items and to improve the wording of the candidate 
PME items for adolescents. These items were then tested in 
a national survey of adolescents, leading to the creation of a 
brief three-item PME scale for youth.27

Methods
Participants
Participants were 20 US teens ages 13–17 years. We recruited 
adolescents using various methods, including craigslist, social 
media, and e-mail listservs. Potential participants completed 
an eligibility screener online. A staff person confirmed eligi-
bility and scheduled respondents for an individual interview 
session over the phone.

The participants were diverse with regard to their gender, 
race, and tobacco use status (Table 1). We defined current 
cigarette smokers or e-cigarette users as individuals who 
reported having smoked or vaped in the past 30 days. We 
categorized participants as susceptible if they reported not 
using either product in the past 30 days, but answered any-
thing other than “definitely not” to five susceptibility items; 
participants were nonsusceptible if they answered “definitely 
not” to all five items.28

Procedures
Trained qualitative interviewers conducted 1-hour cognitive 
interviews by phone, recording the sessions. After an initial 
round of 10 interviews, the study team reviewed the audio 
files, summarized findings, and refined items to be presented 
in the next round of interviews. We then conducted an ad-
ditional 10 interviews using the updated interview guide. 
After conducting these additional interviews, we determined 
we had reached saturation in terms of new information and 
themes related to our research questions and concluded data 
collection. This methodology followed the recommendations 
of Willis,29 and sample size aligned with findings about sample 
size needed to reach saturation from in-depth interviews.30

Prior to beginning the interview, participants’ parent 
or legal guardian gave verbal consent, and participants 
gave verbal assent and permission to audio-record the ses-
sion. Participants were assigned to receive either vaping or 
smoking-focused questions based on tobacco use and suscep-
tibility status. Because fewer teens smoked cigarettes or were 
susceptible to both smoking and vaping, we assigned these 
participants to the smoking interview guide. The two inter-
view guides were identical and only varied on whether the ads 
and survey items were about vaping or smoking cigarettes. 
Participants received via e-mail a copy of the survey questions 
also focused on either vaping or smoking matching their in-
terview guide (Supplementary Material).

Table 1. Participant Demographics (N = 20) 

Cigarette smoking group 
n (%) or mean (SD) 

Vaping group
n (%) or mean (SD) 

Age (mean in 
years)

15.0 (1.3) 15.4 (1.5)

Male (%) 6 (60) 5 (50)

Race

 �White 5 (50) 6 (60)

 �Black/African 
American

4 (40) 1 (10)

 �Other race 1 (10) 3 (30)

Ethnicity

 �Hispanic/La-
tino

1 (10) 3 (30)

Tobacco use status

 �Current 
smoker/vaper

4 (40) 2 (20)

 �Susceptible 
to smoking/
vaping

3 (30) 4 (40)

 �Nonsusceptible 3 (30) 4 (40)

The cigarette smoking group responded to smoking ads and items, while 
the vaping group responded to vaping ads and items.
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testing in a national survey. This number was chosen as it would 
allow multiple items in each theoretical domain to be tested in a 
national survey in efforts to develop a brief PME measure, with 
brevity being important given that PME measures are often 
used in contexts where multiple messages are being rated.33 The 
goal of this national survey was ultimately to choose a single 
item from each theoretical domain to result in a brief three-item 
scale.27 All items used the same five-point response scale: Not at 
all, Very little, Somewhat, Quite a bit, A great deal.

Analysis
Notetakers listened to audio recordings and took detailed 
notes, recording the main ideas and opinions expressed by 
the participants and key terms used. A transcription service 
transcribed the audio files. To synthesize findings from the 
interviews, we used thematic analysis.34 First, two team 
members independently reviewed the transcripts and noted 
key themes and issues within items. The research team devel-
oped themes in an inductive manner through discussion, and 
coders then applied the themes within each transcript. Finally, 
coders made recommendations for each item. All changes 
made to the items are summarized in Table 3.

Results
Participants generally interpreted the meaning of the survey 
items according to our intended meaning. Probing on spe-
cific terminology and phrasing illuminated key changes to im-
prove the survey items.

Ambiguity of Language
Two items within the domain “beliefs about consequences” 
asked participants about what could happen to them from 
smoking/vaping. Participants were probed about changing 
this phrasing from the ambiguous could to the more defini-
tive will. Participants preferred the more direct, definitive lan-
guage. Many adolescents noted they were already aware that 
smoking or vaping is harmful, and could seemed less certain 
and less serious, whereas will communicated more serious 
risks. One participant stated “‘Could do to you.’ I feel like 
that’s a very broad term.” (Participant #7- Vaping).

Another participant noted the ambiguity of could im-
plied uncertainty. “It says like could instead of does. I think 
if you’re trying to get a point across, the language shouldn’t 
be like unsure...I feel like saying it’s just bad or it could harm 
you is sort of downplaying it” (Participant #1—Smoking). To 
better assess the risks of smoking and vaping, the change from 
could to will was made in survey items #1 and #4.

Risk Terminology
Words used to communicate risk were of particular interest 
to the research team. Two survey items included risk termi-
nology, specifically bad for you and dangerous. To under-
stand whether these words communicated risk effectively, 
or whether others would be more appropriate for this audi-
ence, interviewers also probed on the terms harmful, risky, 
bad, and health effects. Adolescents offered a wide variety of 
perspectives on these words.

Bad for you and risky were rarely preferred, and interpreta-
tion of these terms varied widely. A few participants reported 
these terms were clear and unambiguous, whereas others 
viewed these terms as weak and vague. Risky, for example, 
was not perceived as definitive, and participants discussed the 

In the first part of the interview, participants viewed a The 
Real Cost vaping or smoking ad and then completed the first 
half of the survey items about the ad. The ad topic (vaping or 
smoking) matched the interview guide. Ads were 30-second 
video ads from The Real Cost smoking and vaping prevention 
campaigns chosen based on existing PME data about specific 
ads, and to represent a variety of harms from tobacco.

Interviewers followed the interview guide with open-ended 
questions to discuss each survey item, following the 
recommendations of Willis.31 After teens watched the first 
ad and completed the survey items, the interviewers used 
probes (Table 2) to encourage participants to think aloud, 
discuss how they interpreted keywords, and describe what 
they meant by their responses. Interviewers also elicited feed-
back and suggestions about the language used. Participants 
then viewed a second different ad and repeated the same 
process for the remaining survey items. We counterbalanced 
the order of sections within the interview guide to equally 
distribute order effects. At the end of each interview, study 
staff e-mailed participants an informational handout with a 
link to the FDA’s Center for Tobacco Products to learn more 
about the risks of smoking and vaping. Participants received 
a $40 Amazon gift card for participating in the interview. 
The University of North Carolina Institutional Review Board 
approved the study procedures.

Survey Measures
We conceptualized PME as an effects perception measure made 
up of three theoretical domains from the Reasoned Action 
Approach32: beliefs about the consequences of smoking/vaping, 
attitudes toward smoking/vaping, and motivation to avoid 
smoking/vaping. We drafted a preliminary pool of survey items 
and subsequently winnowed and refined them through an it-
erative process during several research team meetings. Items 
from the UNC PME scale were included and dozens of items 
from prior PME scales from a systematic review helped in-
form new candidate items.10,33 Items were written to apply to 
both adolescent smoking and vaping focusing on broad themes 
rather than specific a ttributes a nd t o a  b road s et o f p reven-
tion ads. Language choice and reading level were also carefully 
considered when developing items. Additionally, feedback on 
the items and content validity assessment were provided by two 
consultants who are experts in PME and tobacco messaging.

We arrived at 11 closed-ended effects perception PME items 
to be assessed in the cognitive interviews (Table 3), with mul-
tiple items covering each theoretical domain (Table 2). The 
goal was to identify three potential items in each domain for 

Table 2. Example Questions and Probes Used During the Cognitive 
Interviews

Question/probe 

In your own words, what is this question asking?

Was there anything confusing about this question?

How did you decide on your answer?

Was it easy or hard to decide what your answer should be? What 
made it [easy/hard]?

What does the word [X] mean to you?

In this question, we used the phrase [X]. What does this phrase mean 
to you?

What other words would you use instead of [X]?



potential to discount things that are risky as not being likely to 
happen. A vaping participant stated, “‘Risky’, I mean that’s kind 
of like a 50/50 you may be harmed, you may not be harmed. It’s 
risky.” (Participant #3—Vaping). A participant in the smoking 
group echoed this statement, “Risky is like there’s chances.” 
(Participant #4—Smoking). Participants also reported varying 
perspectives about bad for you. Some noted they already know 
vaping or smoking is bad for you. A smoking participant stated, 
“Everyone already knows that it’s bad for you...I feel like saying 
it’s just bad or it could harm you is sort of downplaying it.” 
(Participant #1—Smoking). Given this feedback, we cut survey 
item #3 in the domain “beliefs about consequences.”

In contrast, dangerous was perceived as clear and un-
ambiguous. However, dangerous did not seem to capture 
the full spectrum of harms incurred from tobacco use. For 
example, participants noted while physical harms seem 

dangerous, social harms do not. “This one [ad] is focused 
on how your friends might be affected or how it would af-
fect social situations and stuff like that and doesn’t make 
you feel like it’s super dangerous to you I guess.” (Participant 
#16—Vaping). Given this feedback, and our desire to make 
survey items as broad as possible to capture both physical 
and other harms from tobacco use, we replaced the word 
dangerous with the word bad in item #5. This change was be-
cause despite bad for you being perceived as weak, the word 
bad by itself was perceived as clear and direct. A smoking 
participant noted, “If you just say ‘bad’ it will just mean that 
it’s like flat bad.” (Participant #10—Smoking) This sentiment 
was reiterated by another smoking participant who simply 
stated, “‘Bad’ is just bad.” (Participant #4—Smoking). Vaping 
participants shared similar opinions and also perceived bad 
as a strong word.

Table 3. Changes Made to the Survey Items as a Result of the Cognitive Interviews

Construct Item Original survey item Issue and resolution Final survey item 

Beliefs about 
consequences

1 How much does this ad 
make you think vaping 
[smoking] could harm 
you?

Participants perceived “could” as less serious, 
and “will “communicated risk more clearly. 
Changed to “will”

How much does this ad 
make you think vaping 
[smoking] will harm 
you?

2 How much does this 
ad make you concerned 
about the health effects 
of vaping [smoking]?

“Health effects” was perceived as only physical 
harms, and did not include other harms like ad-
diction. Changed to “negative effects”

How much does this ad 
make you concerned a-
bout the negative effects 
of vaping [smoking]?

3 How much does this ad 
make you think vaping 
[smoking] is bad for 
you?

“Bad for you” was perceived as weak and some-
thing teenagers already knew about tobacco use. 
Cut item

[Item cut]

4 How much does this ad 
make you worry about 
what vaping [smoking] 
could do to you?

Participants perceived “could” as less serious, 
and “will” to be more definitive and clearer. 
Changed to “will”

How much does this ad 
make you worry about 
what vaping [smoking] 
will do to you?

Attitudes 
about behav-
ior

5 How much does this 
ad convince you that 
vaping [smoking] is 
dangerous?

“Dangerous” was perceived as a strong word, 
but one that only applied to physical harms. 
“Bad” was perceived as clear and direct, and 
more inclusive of other harms. Changed to “bad”

How much does this 
ad convince you that 
vaping [smoking] is 
bad?

6 How much does this 
ad make you think 
vaping [smoking] is a 
bad idea?

No issues noted. No change How much does this ad 
make you think vaping 
[smoking] is a bad idea?

7 How much does this ad 
make vaping [smok-
ing] seem unpleasant 
to you?

No issues noted. No change How much does this ad 
make vaping [smok-
ing] seem unpleasant 
to you?

Motivation 8 How much does this 
ad make you want 
to avoid using vapes 
[cigarettes]?

No issues notes. No change How much does this ad 
make you want to avoid 
using vapes [cigarettes]?

9 How much does this 
ad motivate you to not 
vape [smoke]?

The phrase “motivate you to not” was perceived 
by participants as confusing. Changed to “mo-
tivate you to be someone who doesn’t vape/
smoke”

How much does this 
ad motivate you to be 
someone who doesn’t 
vape [smoke]?

10 How much does this ad 
make you not want to 
vape [smoke]?

Meaning of the phrase “make you not want 
to vape [smoke]” was confusing to some 
participants. Cut item

[Item cut]

11 How much does this 
ad discourage you 
from wanting to vape 
[smoke]?

Meaning of the phrase “discourage you from 
wanting to vape [smoke]” was confusing to some 
participants. Dropped the phrase “wanting to”

How much does this 
ad discourage you from 
vaping [smoking]?

All questions were asked on the response scale: Not at all, Very little, Somewhat, Quite a bit, A great deal.



The word harmful was seen as clear and seemed to be pre-
ferred by the majority of participants. As one participant 
noted “it just really gets the image in your head that you’re 
harming yourself if you do that.” (Participant #12—Smoking) 
When asked to describe harms from tobacco, participants 
noted only physical harms such as lung damage and disease, 
excluding harms such as addiction and social harms. However, 
when probed further about the harmful effects of tobacco use, 
participants did note nonphysical harms. A similar issue was 
also noted with the phrase health effects, which participants 
rarely thought of as including addiction. The phrase negative 
effects was probed and seen as more serious and broad. When 
asked about negative effects, participants included physical 
harms, but also monetary harms, addiction, and social harms 
like losing friends. Thus, survey item #2 was changed from 
“health effects” to “negative effects” to more broadly capture 
potential harms, not just physical harms.

Other Terminology
Interviewers also probed about participants understanding 
and interpretation of additional words. One such word was 
unpleasant, which is in the current UNC PME scale devel-
oped with adults.33 The question reads, “How much does this 
ad make vaping [smoking] seem unpleasant to you?” This 
question was included to examine whether adolescents un-
derstood it and applied the same meaning to the word un-
pleasant as adults. Most participants reported understanding 
unpleasant, and that it communicated something uncomfort-
able, bad, gross, and not fun. However, some participants 
noted unpleasant was not a word teenagers use and seemed 
unnatural. One participant noted unpleasant “caught me off 
guard…because nobody ever really talks about [smoking] 
being unpleasant.” (Participant #6—Cigarettes). Based on this 
mixed feedback, the item was not changed.

Vape Versus E-cigarette
Adolescents in the vaping group were additionally asked 
their thoughts on use of vape as opposed to e-cigarette in the 
scale. Participants noted teens do not use the term e-cigarette, 
and vape was more common. One participant stated, “Yeah. 
I mean, I feel like when adults or people say E-cigarettes, it 
sounds way more like, —no one really says that… So, I feel like 
vapes is better because it’s more relatable, even though it’s not 
really supposed to be like relatable...I feel like teens can con-
nect to that more” (Participant #14—Vaping). Another par-
ticipant noted, “I’ve only known them as vapes” (Participant 
#20—Vaping). Additionally, participants noted certain devices 
are referred to by brand name. A participant stated, “I think 
there’s obviously like different brands and stuff like that so 
people might call them by the specific b rand l ike o bviously 
Juul is like the biggest one and people just call it a Juul but 
vape is normally the word that’s…most common” (Participant 
#16—Vaping). Given the many specific vape brands and that 
brands and devices probably will continue to change and 
evolve, we selected the word vape to use in the survey items.

Item Phrasing
Two survey items were rephrased, and one cut due to 
phrasing seen as confusing. Two survey items, #10 and #11, 
originally included the phrase wanting to vape [smoke] 
and participants took issue with this phrase. Participant #2 
(vaping) summarized item #10 as “I guess it’s asking how 
much does this ad make you almost not want to want to 

vape…I was sort of stuck between does it mean stop you from 
wanting to vape or just make you think that you shouldn’t 
want to vape.” Another participant, Participant #8 (smoking), 
also noted confusion regarding this phrase and mentioned 
individuals who are addicted to smoking or vaping may feel 
a need rather than a want to use tobacco. Given this feed-
back, survey item #10, which asked about not wanting to 
vape or smoke, was cut from the survey. Survey item #11 was 
rephrased as “How much does this ad discourage you from 
vaping [smoking cigarettes]?”

The second survey item that was rephrased originally asked 
“How much does this ad motivate you to not vape [smoke]?” 
Although participants reported understanding the word mo-
tivate, they thought the phrasing was confusing. Participant 
#9 (vaping) noted, “I feel like it’s a fine question, but motivate 
you not to do something kind of doesn’t really make sense.” 
Another participant, a cigarette smoker, noted “motivate to 
not smoke kind of sounds like—it sounds like a double nega-
tive, but it’s not” (Participant #1—Smoker). This survey item, 
item #9, was changed to “How much does this ad motivate 
you to be someone who doesn’t vape [smoke cigarettes]?”

Response Options
Interviewers asked about the response options used for all 
survey items: (1) Not at all, (2) Very little, (3) Somewhat, (4) 
Quite a bit, and (5) A great deal. Participants reported un-
derstanding the options, did not find them confusing, and 
suggested no substantive suggestions to alter the phrasing. 
Therefore, we made no changes to the response scale.

Discussion
This study explored adolescents interpretation of PME items 
for vaping and smoking prevention among adolescents 
through cognitive interviewing. Our findings illustrate how 
specific words and phrases are understood in the tobacco pre-
vention context and illustrate the importance of appropriate 
language in questions about tobacco use for adolescents. 
Through the interviews, we identified issues with ambiguity 
of language, word choice, and item phrasing. Based on this 
feedback, the wording of the initial PME candidate items was 
revised through an inductive, discussion-based team process 
(Table 3). Our findings led to changes that are likely to im-
prove the content validity of the survey items, which were 
subsequently tested in a national survey.27

In the current study, adolescents had a preference for 
more direct and definitive language. Adolescents felt this 
type of language meant that the issues being asked about 
were more serious (eg, vaping is harmful, not just risky). Safi 
and colleagues reported similar findings for a sample of US 
adolescents responding to e-cigarette warnings with uncertain 
language. In their study, adolescents reported disliking uncer-
tain language, which they believed weakened the message and 
made messages unnecessarily complex.35 Adolescents’ prefer-
ence for more definitive language may also lead to the crea-
tion of PME items that result in lower mean scores, a positive 
development since PME items often exhibit positive skew.33 A 
PME scale with questions that are more direct and definitive 
may be more precise in discriminating between more and less 
effective tobacco prevention messages among adolescents.

An area of particular interest in the cognitive interviews was 
how adolescents interpreted risk terminology. Adolescents 
generally engage in riskier behaviors than adults,36 and how 



they interpret risk communication may be different than 
adults. Adolescents are also more open to novelty, which may 
make vapes attractive to them even as use of combustable 
cigarettes declines.37,38 Little work has been done to explore 
differences in the meaning adolescents bring to various risk-
related terms in the context of tobacco prevention and con-
trol. In the current study, there was considerable variation 
in the interpretation of words that are commonly used to 
describe risk and harm. Bad, harmful, and dangerous were 
perceived as clear and appropriate by most participants while 
risky was perceived as vague. Several participants noted risky 
seemed like things that might, but also might not, happen. 
These findings raise questions about how adolescents perceive 
widely used smoking and vaping risk language, and whether 
the current phrasing and terms used effectively convey the 
intended meaning. This is of growing concern as emerging 
tobacco products marketed as “reduced risk” such as IQOS 
enter the market. The FDA evaluates the messages tobacco 
companies want to put on such products, and our findings 
may have implications for how adolescents interpret language 
in these and other such risk messages.

In addition, we found that adolescents interpreted com-
monly used risk terms in specific ways. For instance, dan-
gerous was seen as limited to discussion of physical harms. 
Messaging around social harms may be particularly important 
to this age demographic given the social aspect of vaping and 
the influence of having peers who vape,39 and it may be impor-
tant to have measures that capture this aspect of prevention 
messages. Adolescents respond well to messages about social 
harms such as missing out or the unpleasantness of vaping, 
for example.40 We attempted to solve this problem by using 
broader terms, such as “harmful,” and strategically ambig-
uous language, such as our survey item about what smoking/
vaping “will do to you,” which tested well. This illustrates the 
importance of carefully identifying appropriate language and 
understanding the meaning the target audience draws from 
that language so a PME measure appropriately assesses the 
consequences depicted across a series of prevention ads.

Finally, these interviews highlighted the importance of 
clear, understandable language when creating survey items. 
Several items that were cognitively tested included phrasing 
adolescents found slightly difficult to understand, such as 
“motive you to not” or “discourage you from wanting to.” 
The words motivate and discourage were themselves under-
stood, but the double-negatives made these items difficult to 
interpret. This finding echos work from scale development 
with adolescents where double-negatives in a measure about 
recidivism created confusion between questions and their re-
sponse options and generally elicited the opposite of the in-
tended response.41 These findings probably have implications 
far beyond the tobacco prevention realm, as questions that 
are harder to answer may increase measurement error in a 
variety of research contexts.

Strengths of this study include systematic development of 
theory-based survey items and application of robust meth-
odology—cognitive interviewing—to understand responses 
to those items. One limitation is participants came from the 
same geographic area, while language use and interpretation 
could vary across geographic areas. Furthermore, although 
many different user types were represented in the vaping and 
smoking groups (user, susceptible, nonuser), we did not ex-
amine the use of tobacco products beyond e-cigarettes and 
cigarettes.

In conclusion, this study applied cognitive interviewing to 
identify key insights from candidate survey items, allowing 
the research team to refine the items to reduce potential 
sources of bias and measurement error. The feedback and 
insights gained through these cognitive interviews illustrate 
the importance of cognitive interviewing in the scale devel-
opment process, and the findings may have implications 
for the development of risk communication measures for 
adolescents beyond the current context. Findings from cog-
nitive interviews help refine and improve items in ways 
that are likely to lead to scales with better measurement 
properties, in this case for assessing the perceived effec-
tiveness of vaping and smoking prevention ads among 
adolescents.
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