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Background
Since their introduction to the marketplace only a 
decade ago, electronic cigarettes (more commonly 
called vapes) have been rapidly adopted for use by 
youth, creating a public health epidemic. In the U.S., 
from 2017 to 2018, vaping by youth increased by 78 
percent. Now, more than 3.6 million middle and high 
school students – roughly one in five high school 
students and one in twenty middle school students 
– have vaped in the past year.1 Vapes are the most 
commonly used tobacco delivery product among 
youth and show youth usage rates substantially higher 
than any other drugs of abuse.

Vapes include a variety of electronic devices that use a 
battery to heat a metal coil that in turn heats a liquid 
to create an inhalable aerosol of nicotine, flavorings, 
and other chemicals.1,2 Vapes are easily concealed 
because they mimic innocuous devices like USB flash 
drives. The high popularity of vapes and their easy 
concealment make vaping a substantial concern in 
schools.3 According to a recent survey, nearly one in 
five students aged 12 to 17 saw another student use a 
JUUL, a popular brand of vape in school.4,5

What is more, emerging research has begun to 
document the harmful effects of vaping. Many vapes, 
even those claiming to be nicotine free, can contain 
nicotine,6 which is especially addictive to youth and 
their developing brains.7 With and without nicotine, 
vapes can expose their users to toxic chemicals,8 

which can permanently damage the lungs,9,10 and 
deliver metal particles to the lungs.11,12 Worse, 
youth who vape are more likely to eventually smoke 
traditional cigarettes,7 whose deleterious health effects 
are well documented, than non-vapers.

While rapid increases in vaping prevalence among 
youth have certainly captured the attention of 
policy makers, prevention practitioners, and the 
media, the emergence of a new vaping-related 
respiratory illness, afflicting mostly young people 
and characterized by severe symptoms and sudden 
onset, exploded into public awareness in Summer 
2019.  To date, nearly 2,000 people are registered 
in CDC’s surveillance systems as diagnosed with 
“e-cigarette, or vaping, product use associated lung 
injury” (EVALI), and to date, there have been 37 
deaths across 24 states.13 A majority of EVALI cases 
reported to the CDC involved patients under 35 
years old.13 The overarching commonality among 
those diagnosed with EVALI is past use of a vaping 
device.

Taken together, the prevalence of youth vaping, 
vaping’s potential for long term health consequences, 
and the documented risk of sudden onset, life-
threatening, respiratory illness from vaping, have 
underscored the need for comprehensive, effective, 
and evidence-based vaping prevention programs for 
youth. Youth are the most common user of vapes 
and the most at-risk for the harmful and lasting 
effects of vaping. 

With funding from the National Institute on Drug 
Abuse (NIDA), KDH Research and Communication 
developed and evaluated the AVOID (Anti-Vaping 
Online Information Dissemination) program, a 
video- and discussion-based vaping prevention 
toolkit that is implemented by youth-serving, 
community-based organizations and schools. 
AVOID is targeted to middle and high schools 
students and anchored by five brief educational 
videos that cover multiple topics, beginning with 
an overview of AVOID, reviewing the documented 
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health risks of  vaping, and concluding that the known risks of 
vaping, particularly for youth, are real, substantial, and ever-
growing as more research emerges. 

To reduce youth vaping, AVOID aims, as a first step, to change 
youth knowledge and understanding of vapes. With increased 
knowledge, we hypothesize that youth will exhibit more 
protective attitudes against vapes and greater self-efficacy and 
intentions to resist vaping. In this research brief, we report the 
results of a two-group, pretest/posttest feasibility study that 
assesses a prototype of AVOID to increase youth’s knowledge, 
heighten perceived risk, promote protective attitudes, increase 
self-efficacy to refuse vapes, and decrease intentions to use 
vapes. The prototype consists of a rough-cut video with all the 
key messages planned for the full version of AVOID. The final 
version of AVOID will be released in late November 2019 and 
research on its effectiveness will follow.

Methods
We sampled a national population of youth aged 12 to 
16 and used a two-group, pretest/posttest approach to 
collect survey data from 152 youth in May and June of 
2018. We randomly assigned youth to treatment and 
control groups and exposed those in the treatment group 
to the AVOID prototype and those in the control group 
to a placebo that contained no vaping information. 
During data collection, we asked each participating 
youth several questions at pretest and posttest on their 
knowledge about vaping; protective attitudes about 
vaping; assessment of their personal risk from vaping; 
self-efficacy to avoid vaping; and intentions to avoid 
vaping. We then created composite scores for each 
category of questions that statistically calculates survey 
responses as a single score, ranging from zero to 100. 
For example, a composite score of 100 on knowledge 
of vaping means that the participant answered all 
knowledge survey questions correctly. We created 
composite scores at pretest and posttest and calculated 
their differences, which serve as the key dependent 
variables in this study.

The study’s chief independent variable is exposure to the 
AVOID prototype. We also collected and empirically 
modeled several demographic and social variables 
to control for the relationship between exposure to 
AVOID and the four key dependent variables, namely, 
composite changes in knowledge, protective attitudes, 
risk assessment, self-efficacy, and intentions. Examining 
the demographic and social differences between 
treatment and control group participants reveals no 
major differences. In fact, there are no statistically 
significant differences by age, grade, gender, race, 
Hispanic origin, parental education level, and a host 

of other factors between those exposed to the AVOID 
prototype and those who received the placebo. The only 
exception is that those in the treatment group were 
significantly less likely to report that their siblings vape. 
Despite this finding, overall, the differences in population 
characteristics are generally minor and provide the 
analytic basis for attempting to isolate the effect of the 
exposure to the AVOID prototype with changes in 
knowledge, protective attitudes, risk assessment, self-
efficacy, and intentions to vape.

We built two multivariate models to assess the 
relationship between exposure to the AVOID prototype 
and composite changes in knowledge, protective 
attitudes, risk assessment, self-efficacy, and intentions, 
respectively. The first model controlled for participants’ 
demographic characteristics. The second model 
controlled for participants’ social characteristics. In each 
case, we tested and found no statistical violations of our 
multivariate assumptions.

Findings
Taken on the whole, the multivariate models reveal 
several significant findings about the AVOID prototype.

• Even when controlling for demographic and social 
characteristics, there remain statistically significant 
relationships between exposure to AVOID and 
changes in knowledge about vaping (p<0.01).

• Similarly, we found strong relationships between 
exposure to AVOID and composite score changes 
in perceived risk of vaping and intentions to avoid 
vaping when controlling for either participants’ 
demographic or social characteristics. For risk 
assessments, the effects of AVOID exposure are 
significant at the 99.99 percent confidence level. For 
intentions to avoid vaping, the confidence levels 
equal 99.00 percent.

• We found a weak, though significant relationship 
between exposure to AVOID and changes 
in protective attitudes at the 97.00 percent 
confidence level when controlling for participants’ 
demographic characteristics. We found no such 
significant relationship when controlling for social 
characteristics.

• Like the bivariate findings, we found no statistically 
significant effects of AVOID exposure on changes 
in self-efficacy to refuse vaping when controlling for 
demographics and social characteristics. Though, the 
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relationships are positive, we cannot be certain that 
the coefficients are not attributable to error or other 
factors.

Discussion
We found significant, predictive relationships between 
survey participants’ exposure to the AVOID prototype 
and changes in knowledge about vaping, their 
understanding of the harmful risks of vaping, and 
their intentions to avoid vaping, even when controlling 
for demographic and psychosocial characteristics. 
Furthermore, we found positive though insignificant 
effects of exposure on changes in survey participants’ 
protective attitudes toward vaping and self-efficacy 
to avoid vaping. In short, students walked away from 
their exposure to AVOID’s key prevention messages 
with protective cognitive structures that theoretically 
predict their future avoidance of vaping. Indeed, decades 
of prevention research and the theories of behavior 
change underscore the strong theoretical connections 
from knowledge, attitudes, self-efficacy, and intentions 
that lead to protective behavior change.14-18 Therefore, 
these preliminary findings show AVOID’s promise as an 
effective and persuasive vaping prevention tool.

More than 11 million U.S. youth currently at-risk for 
experimenting with vapes,19 and a new cohort of teens 
enters this risk pool yearly. Preliminary evaluation of the 
AVOID prototype increases the likelihood that youth 
will be equipped with information on the harmful health 
effects of vaping and a personal perception of risk from 
vaping, which translate into lower intentions to vape. As 
an easy to implement and evidence-based prevention 
tool, AVOID has the potential to stem the epidemic of 
youth vaping.

References
1Johnston, L. D., Miech, R. A., O’Malley, P. M., Bachman, J. 

G., Schulenberg, J. E., & Patrick, M. E. (2018). Monitoring 
the Future national survey results on drug use: 1975-2017: 
Overview, key findings on adolescent drug use Retrieved 
from Ann Arbor: 

2U.S. Department of Health and Human Services (USDHHS). 
(2016). E-Cigarette Use Among Youth and Young Adults: 
A Report of The Surgeon General. Retrieved from Rock-
ville, MD: https://e-cigarettes.surgeongeneral.gov/docu-
ments/2016_SGR_Full_Report_non-508.pdf

3Centers for Disease Control and Prevention (CDC). (2018). 
Teachers and parents: That usb stick might be an e-ciga-
rette.   Retrieved from https://www.cdc.gov/tobacco/basic_
information/e-cigarettes/pdfs/parent-teacher-ecig-508.pdf

4Truth Initiative. (2018). What is Juul.   Retrieved from https://
truthinitiative.org/news/what-is-juul

5Truth Initiative. (2018). Nearly 1 in 5 youth say 
they have seen JUUL used in school.   Re-

trieved from https://truthinitiative.org/news/
nearly-1-5-youth-say-they-have-seen-juul-used-school

6Trehy, M. L., Ye, W., Hadwiger, M. E., ., Moore, T. W., Allgire, 
J. F., Woodruff, J. T., . . . Westenberger, B. J. (2011). Anal-
ysis of electronic cigarette cartridges, refill solutions, and 
smoke for nicotine and nicotine related impurities. Journal 
of Liquid Chromatography & Related Technologies, 34, 
1442-1458. 

7National Institute on Drug Abuse (NIDA). (2017). Elec-
tronic Cigarettes (E-cigarettes).   Retrieved from 
https://www.drugabuse.gov/publications/drugfacts/
electronic-cigarettes-e-cigarettes

8Rubinstein, M. L., Delucchi, K., Benowitz, N. L., & Ramo, D. 
E. (2018). Adolescent exposure to toxic volatile organic 
chemicals from e-cigarettes. JAMA Pediatrics, 141(4), 
e20173557. 

9Cheng, T. (2014). Chemical evaluation of electronic cigarettes. 
Tobacco Control, 23(suppl 2), ii11-ii17. 

10Allen, J. G., Flanigan, S.S., LeBlanc, M., Vallarino, J., Mac-
Naughton, P., Steward, J.H., & Christiani, D.C. (2015). 
Flavoring Chemicals in E-Cigarettes: Diacetyl, 2, 3-Pen-
tanedione, and Acetoin in a Sample of 51 Products, Includ-
ing Fruit-, Candy-, and Cocktail-Flavored E-Cigarettes. 
Environmental Health Perspectives. 

11Williams, M., Villarreal, A., Bozhilov, K., Lin, S., & Talbot, P. 
(2013). Metal and silicate particles including nanoparticles 
are present in electronic cigarette cartomizer fluid and 
aerosol. PloS ONE, 8(3), e57987. 

12Olmedo, P., Goessler, W., Tanda, S., Grau-Perez, M., Jarmul, 
S., Aherrera, A., . . . Rule, A. M. (2018). Metal concentra-
tions in e-cigarette liquid and aerosol samples: The con-
tribution of metallic coils. Environmental Health Perspec-
tives, 126(2). 

13Office on Smoking and Health, & National Center for 
Chronic Disease Prevention and Health Promotion. (2019). 
Outbreak of Lung Injury Associated with the Use of E-Cig-
arette, or Vaping, Products. Smoking & Tobacco Use: Elec-
tronic Cigarettes.  Retrieved from https://www.cdc.gov/
tobacco/basic_information/e-cigarettes/severe-lung-dis-
ease.html

14Ajzen, I., & Fishbein, M. (1970). The prediction of behavior 
from attitudinal and normative variables. Journal of Exper-
imental and Social Psychology, 6, 466-487. 

15Ajzen, I., & Fishbein, M. (1980). Understanding attitudes and 
predicting behavior. Englewood Cliffs, NJ: Prentice Hall.

16Azjen, I. (1991). The theory of planned behavior. Organi-
zational Behavior and Human Decision Processes, 50(2), 
179-211. 

17National Cancer Institute (NCI). (2005). Theory at a glance: 
A guide for health promotion practice. Retrieved from 

18Arora, N. K., Finney Rutten, L. J., Gustafson, D. H., Moser, 
R., & Hawkins, R. P. (2007). Perceived helpfulness and 
impact of social support provided by family, friends, and 
health care providers to women newly diagnosed with 
breast cancer. Psycho-Oncology, 16, 474-486. 

19U.S. Food and Drug Administration (FDA). (2019). The 
Real Cost Campaign.  Retrieved from https://www.
fda.gov/tobacco-products/public-health-education/
real-cost-campaign



KRISTEN D. HOLTZ is the 
Founder and President of KDH 
Research & Communication. 

NICOLE I. WANTY is a Senior 
Research Associate at KDH 
Research & Communication.

MOTOLANI AINA is a Research 
Associate at KDH Research & 
Communication

1175 Peachtree Street 
NE, Suite 1600 

Atlanta, GA 30361

(t) 404-968-8008 
(f) 404-897-3850 
www.kdhrc.com       

publicaffairs@kdhrc.com

@kdhresearch

KDH RESEARCH & COMMUNICATION is a non-partisan, public health, research and 
communications agency. The goal of the “Informing Public Health” brief series is 
to disseminate innovative, objective, and timely information to solve public health 
and other social issues. KDHRC actively contributes to a future when all people can 
find, understand, and act on information to safeguard the health of themselves, their 
families, and their communities. 

The views expressed here are those of the authors and do not necessarily reflect 
those of KDH Research & Communication, its board, or funders. Permission is granted 
for reproduction of this document with attribution to KDH Research & Communication.

Acknowledgements 
This research was supported by Small Business Innovation Research Grant 5R44DA041004-03 from the National Institute 
on Drug Abuse (NIDA), part of the National Institures of Health (NIH). The content in this publication is solely the 
responsibility of the authors and does not necessarily represent the official views of the NIDA or NIH.

ERIC C. TWOMBLY is a          
Principal Research Associate and 
the Director of Organizational 
Studies at KDH Research & 
Communication.

DIANNA BONILLA is a Research 
Assitant at KDH Research & 
Communication 

FAKARI J. GRESHAM is a 
Research Assistant at KDH 
Research & Communication 


