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Abstract

Background: The prevalence of vaping among American youth has increased in recent years,
resulting in significant health implications. Vaping exposes adolescents to high concentrations of
nicotine and other harmful chemicals, leading to potential long-term health risks, including
respiratory and neurological damage. Vaping rates among Vermont youth remain high. Purpose:
This project aimed to implement evidence-based vaping educational materials and evaluate
knowledge growth in a pediatric pulmonology clinic. Methods: Evidence-based toolkit materials
were compiled, and a survey was administered to assess pre- and post-toolkit knowledge
amongst patients aged 12 and older. Access to age-appropriate quit resources were provided to
patients. Results: Surveys were completed (n=50), with an average age of 15, with a nearly
equal gender split. The majority reported increased knowledge about vaping after interacting
with the toolkit, with 98% identifying where to find quit resources. Respondents reported feeling
more comfortable discussing vaping with friends and family post-intervention. Discussion: The
vaping education toolkit effectively addressed knowledge gaps and increased awareness of
cessation resources. Respondents demonstrated significant knowledge growth after engaging
with the toolkit. Positive feedback from clinic providers underscores the value of integrating
such interventions into specialty care settings. Conclusions: Integration of evidence-based
vaping educational materials present an effective strategy to mitigate vaping-related health risks
among youth. The positive outcomes emphasize the value of such interventions and highlight the
necessity of proactive measures to address the escalating youth vaping rates. Continued
dissemination of the toolkit can amplify vaping education and cessation initiatives, contributing

to healthier outcomes for pediatric populations.



Introduction

More than 2.5 million youth in America are currently vaping e-cigarettes, with more than
1 in 4 admitting daily use (FDA, 2022). Vaping is the use of electronic cigarettes (e-cigarettes) to
aerosolize a liquid (Kelly & Prakash, 2020). The aerosol is created by heating a liquid substance,
often containing nicotine, cannabis, flavoring, or other chemicals via the e-cigarette device
(Centers for Disease Control and Prevention, 2022). In recent years, the act of vaping has gained
tremendous popularity, with incidence increasing from 6.5% to 7.7% between 2017 and 2019
amongst United States youth (Kelly & Prakash, 2020). The pediatric population is inherently at a
higher risk of long-term effects and injury from vaping, because of the concentrations of
chemicals within the vaping cartridges, and non-regulation of cartridge substances (Centers for
Disease Control and Prevention, 2022). Vaping cartridges contain nearly 60% higher doses of
nicotine compared to traditional cigarettes (Miller, 2020), but are often flavored with enticing
flavorings such as gummy bear, cotton candy, or ice cream (Centers for Disease Control and
Prevention, 2022). Through flavoring and making a vaping product that tastes good, more of the
pediatric population is at risk of trying these devices. As of 2022, nearly 85% of youth who
admitted to e-cigarette use only used flavored types of vaping liquid (Centers for Disease Control
and Prevention, 2022).

In addition to this, U.S. adolescents do not fully understand the dangers associated with
vaping and perceive the use of e-cigarettes to be less dangerous than smoking traditional
cigarettes (Amrock et al., 2015). The use of nicotine in adolescence may increase the risk of
addiction and future use of other drugs (Centers for Disease Control and Prevention, 2022). The
use of nicotine has negative impacts on the developing brains of adolescents, particularly

impacting areas of the brain related to attention, learning, mood, and impulse control (Centers for



Disease Control and Prevention, 2022). Nicotine also changes the way that neuronal synapses are
formed in developing brains (Centers for Disease Control and Prevention, 2022). Nicotine has
serious adverse effects on all organ systems but can specifically result in harm to lungs when
intake of nicotine is via inhalation (Hamberger, & Halpern-Felsher, 2020).

When nicotine exposure occurs, parasympathetic ganglia are stimulated, which causes
bronchoconstriction and results in dose dependent increased airway resistance, while
dysregulation of the central nervous system leads to stimulation of nicotinic acetylcholine
receptors (Hamberger, & Halpern-Felsher, 2020). Eventually, continual use of nicotine via
inhalation can result in changes similar to chronic obstructive pulmonary disease, where elastin
is decreased and there is increasing volume of the lung alveoli (Hamberger, & Halpern-Felsher,
2020). In addition to nicotine specific harm, it is well documented that e-cigarette use can lead to
vaping related lung injury, known as EVALI (E-cigarette or vaping product use—associated lung
injury) (Matta et al., 2020). Increasingly rising rate of pediatric patients are presenting with
respiratory, gastrointestinal, and constitutional symptoms consistent with EVALI (Matta et al.,
2020). As of February 2020, there were more than 2800 cases and 68 EVALI related deaths in
the United States (Rai et al., 2022).

Vermont youth are not exempt from the vaping/e-cigarette health crisis occurring. In the
2019 Vermont Department of Health Youth Risk Behavior Survey report, one in two high school
students reported trying an electronic cigarette (Vermont Department of Health, 2020). The
percentage of Vermont high school students who have tried vaping has increased significantly
from 2015 to 2019, going from 30% of students, to 50% of students having tried vaping
(Vermont Department of Health, 2020). Additional research found that foom 2017 to 2019, rates

of Vermont youth engaging in vaping and e-cigarette use has more than doubled (Vermont



Department of Health, 2020). Of all substances surveyed, there was the highest use before age 13
of flavored tobacco products, such as flavored vaping liquids (Vermont Department of Health,
2020). Even though the legal age to purchase e-cigarette/vaping devices is 21 years old in
Vermont, 68% of teens 18 and older report buying them in a store, and for those under 18 years
old, 52% of e-cigarette users report being able to obtain them from someone else (Vermont
Department of Health, 2020). It is clear that even though Vermont has enacted recent legislation
to attempt to reduce the amount of Vermont youth vaping, there is more work still needed to be
done to educate our pediatric population about the health risks of vaping and prevent them from
being able to obtain these devices.

Currently there are no standardized vaping educational materials or access to quit resources
utilized by the pediatric pulmonology clinic at where this project was implemented. Using
standardized educational materials has been found to be beneficial, especially when patients are
given materials to take home for review (Farmer et al., 2008). This will allow for all patients to
have the same access to educational information on vaping. Vaping rates are growing
substantially within the pediatric population (Kaslow et al., 2021) and this specific population is
inherently at risk for lung injury due to their underlying pulmonological processes. Evidenced
based education supports pediatric patients and their families with learning more about vaping
and its inherent risks and providing access to quit materials will remove a barrier to quitting for
those who screen positive for vaping.

The purpose of this project is to implement use of an evidence based educational toolkit on
vaping and vaping cessation for patients within a pediatric pulmonology specialty clinic, and
measure perceived knowledge growth and rates of cessation or reduction of vaping use. Despite

the availability of current educational toolkits and materials, some providers within the pediatric



pulmonology clinic still do not use any educational materials when discussing vaping, and it is
not standard practice in this clinic to screen for vaping use. Improving screening for vaping use
so that educational and quit material can be given has proven to result in lowered rates of vaping
(Liu et al., 2022). Using educational materials such as toolkits have demonstrated increased
levels of knowledge and recall among the pediatric population (Liu et al., 2022).
Project Aims
The aim of this quality improvement project was to implement evidence-based standardized
vaping educational materials to increase perceived knowledge growth about this topic by 10% in
a pediatric pulmonology outpatient clinic during a 7-week implementation time period. The
objectives were:
1. To compile evidence based educational materials as synthesized from current literature to
be used by all providers during 7 week implementation.
2. To provide access to developmentally age appropriate supplemental quit resources if a
patient screened positive for vaping use in this clinic.
Conceptual Framework
The transtheoretical model of change is used as the conceptual framework to guide this
quality improvement project. The transtheoretical model of change is widely used as a
framework for individuals with regard to health change behaviors and determining where one
may be in terms of readiness to engage in change. This model is applicable to this project, as
there have already been barriers put in place to attempt to create behavioral changes, yet vaping
rates continue to rise despite these barriers— which indicates that individual readiness plays an
important role (Cogburn & Raihan, 2023). In order for an individual to implement behavioral

changes, they need to be at an appropriate level of readiness.



There are six stages to the transtheoretical model of health behavior change, and these
are: precontemplation, contemplation, preparation, actions, maintenance, and termination
(Cogburn and Raihan, 2023). A pediatric patient in any of these stages could benefit from
interacting with the vaping education toolkit utilized for this project, as there are a variety of
resources targeting different areas of change, from precontemplation, where individuals may be
learning about the risks of vaping, to action, where they could be engaging with the quit
resources elements of the toolkit. By providing educational elements and resources to support the
target population, the transtheoretical model targeting health behavior change remains an
appropriate model for this quality improvement project to be utilizing.

Literature Review

A literature review was conducted to identify current research on effective educational
toolkits and vaping cessation. Findings from the literature review revealed several key points.
Firstly, there is an alarmingly high rate of American youth engaging in vaping, and this trend
continues to rise. Secondly, this demographic does not understand the serious health implications
of e-cigarette use. Additionally, there is a staggeringly sharp increase in the deaths and
hospitalizations from e-cigarette vaping-associated lung injury (EVALI), with at least one-fifth
of these cases involving individuals under 18 years old. Lastly, current prevention strategies are
not working well enough, as evidenced by continuously increasing rates of vaping in youth
(Kelly & Prakash, 2020; Vermont Department of Health, 2020).

As aforementioned, adolescent vaping use incidence has grown from 6.5% to 7.7%
between 2017 and 2019 amongst United States youth (Kelly & Prakash, 2020). Vermont is not
exempt from this growing national issue, with an increase to 50% of high school students

reporting trying vaping, and rates have more than doubled from 2017 to 2019 (Vermont



Department of Health, 2020). Findings from the literature review revealed that over 70% of
American youth do not think vaping is as bad as traditional cigarettes (Amrock et al., 2015) and
these adolescents do not understand the serious repercussions of vaping/e-cigarette damage,
including changes to inflammasome, delayed mucociliary clearance, impaired pulmonary
function, and histologic alterations to alveoli (Hamberger & Halpern-Felsher, 2020). In recent
years there have been several deaths and hundreds of cases of e-cigarette vaping-associated lung
injury (EVALI) within the target age demographic (Matta et al., 2020).

Current strategies to combat this issue include the use of multi-part educational modules
and sessions in a school-based setting and at primary care well child visits, but negative feedback
of these tactics included time needed as well as ease of information (Centers for Disease Control
and Prevention, 2022 & Liu et al., 2022). Given these challenges, there is a compelling need for
the implementation of concise and comprehensive educational toolkits, particularly within
specialty pulmonology clinics. It is for this reason that implementation of a concise compiled
toolkit would fill a gap within a specialty clinic, as neither school based, or primary care based
educational modules fit this need to address the topic with an at-risk population in a more timely
manner. Such toolkits can effectively address the vaping epidemic among at-risk populations in a

more timely and targeted manner, bridging existing gaps in traditional educational approaches.

Intervention and Methods

The project was implemented in a pediatric pulmonology specialty clinic located in New
England. The clinic offers comprehensive evaluation and treatment for various respiratory
disorders including asthma, vocal cord dysfunction, laryngomalacia, tracheomalacia, cystic
fibrosis, EVALI, and other pulmonary conditions. The project timeline spanned a 7-week period,

implemented during the fall of 2023.
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The methodology involved the compilation of an educational toolkit by the project
manager, drawing upon current literature from evidenced-based sources such as the American
Academy of Pediatrics, Vermont Department of Health, and Centers for Disease Control. The
project team comprised five pediatric pulmonologists, a medical assistant responsible for vaping

use screening, the project manager, and a faculty advisor.

Patients aged 12 and above, with parental consent, were provided with the vaping
educational toolkit by the pediatric pulmonology staff. Subsequently, patients were surveyed to
evaluate changes in knowledge before and after engagement with the toolkit materials. A 6 point
Likert Scale survey consisting of ten questions was developed by the project manager and
administered by pediatric pulmonology staff. Survey questions measured patient knowledge
growth from pre and post interaction with toolkit. The toolkit also included provisions for access
to local, age-appropriate quit resources for all patients. Patients were encouraged to discuss
vaping use or cessation with their pediatric pulmonology provider during their visit. Data
obtained from the surveys was de-identified and stored in a locked area, only accessible by

pediatric pulmonology staff.

Barriers to implementation included parental consent, literacy issues, and language
barriers. Patients encountering these barriers were excluded from the study. Additionally, staff
willingness to distribute the toolkit posed an additional challenge, and was addressed throughout

the project implementation timeframe.

Ethical Concerns
According to the policy defining activities which constitute research at the University of

Vermont/University of Vermont Health Network, this work met criteria for operational
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improvement activities exempt from IRB review (see Appendix B). Permission for participating
in the project was verbal consent from parent/guardian accompanying the minor to their visit,
obtained by pediatric pulmonology staff. It was made clear that any aspect of the assessment
could be left blank, and consent can be withdrawn at any time. To protect participant anonymity,
no identifying data was collected. Data that was collected was stored in a secure location within
the pediatric pulmonology clinic, only accessible by involved pediatric pulmonology staff. Data
collection surveys were shredded upon completion of the data analysis.
Data Collection

Data collected consisted of an evaluation of pre and post knowledge surrounding baseline
vaping knowledge and if there was any changes in patient perceived knowledge after engaging
with the toolkit materials. Questions were asked using a standard set of 10 questions with
answers selected from a 6-point Likert scale. Question content consists of evaluating knowledge
growth about vaping in general, vaping and the effects on different systems of the body, and
comfort learning about and discussing vaping topics. Additional data collected includes if a
patient has ever used a vape device, age, and fill in the blank gender identity. No directly
identifying data was collected.
Measures

Toolkit materials and Likert scale questions were validated by peer review of four peers
who were also Family Nurse Practitioner-DNP students engaging in quality improvement
projects, that have experience working directly with the pediatric population, expert review by
three pediatric pulmonologists, and piloted with VT RAYS (Vermont Raise Awareness for
Youth Services) pediatric group, which is a test pilot group through VCHIP (Vermont Child

Health Improvement Program) where quality improvement projects can receive feedback from
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pediatric age patients. The primary outcome measure was the change observed in the post
intervention assessment, which evaluated pre and post knowledge changes. Questions were
analyzed individually to examine how specific aspects of vaping knowledge and behaviors are
impacted by the educational toolkit provided. Likert scale questions were created based upon
similar Likert scales used within the pediatric population with regard to vaping education.

Toolkit and Likert scale questionnaire were presented to patients with paper printout
format. Toolkit consisted of paper toolkit information with QR code links to videos on real teen
vaping experiences as well as age appropriate information on how vaping effects different body
systems. Paper surveys were provided to assess pre and post toolkit knowledge. Information
from the paper surveys was input into Redcap on a weekly basis as surveys were collected from
pediatric pulmonology clinic.
Data Analysis

Data input into Redcap was exported into Microsoft Excel, where quantitative statistical
analysis was performed to determine the average sum response to each of the ten questions asked
on the Likert scale, as scored with a 1-6 scale as follows: 1-strongly disagree, 2-disagree, 3-
neutral (more disagree than agree), 4-neutral (more agree than disagree), 5-agree, 6-strongly
agree. The sum of agree/strongly agree was taken to demonstrate percentage growth from pre to
post knowledge acquisition. Data collected from the Likert scale questionnaire was then put in
bar graph formation demonstrating overall summative response to knowledge growth questions.
Pivot tables were created to analyze the data further.
Results

A total of 50 surveys were completed and collected. Of these surveys, the average age of

participant was 15 years old, with minimum age being 12 and maximum age being 21.
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Demographics were 25 male respondents, 23 female respondents, 1 nonbinary, and 1 left blank.

Gender split was roughly equal amongst respondents. Age 12-15 respondents were the

predominant age group, with 66% of respondents being within this age range.

N=50 Percent

Identified Gender

Male 25 50%
Female 23 46%
Non-binary/other 2 4%,

| Age (years)

12 7 14%
13 6 12%
14 10 20%
15 10 20%
16 3 6%
17 7 14%
18 2 4%
19 1 2%
20 2 4%
21 1 2%
Blank 1 2%

Table 1. Demographic breakdown of survey respondents.

With regard to reported knowledge growth on vaping, 74% of respondents reported “agree” or

“strongly agree” to acquiring new knowledge on vaping after interacting with the toolkit. When

examining this based upon gender, 70% of identifying females surveyed reported that they

agreed they learned something new from this toolkit, and 80% of males reported that they agreed

they learned something new from this toolkit (Figure 1.)



14

Reported Knowledge Growth on Vaping
40

35
30
25

20

15
10
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Participant

wv

Overall (N=50) Female (N=23) Male (N=25)

Figure 1. Participant responses in assessing knowledge growth after interacting with
vaping toolkit.

Furthermore, when examining perceived ability to find age appropriate quit resources,
98% of respondents surveyed selected that they agree with now knowing where to find
resources. When examining breakdown by gender, 100% of males reported agreeing with now
being able to find age appropriate quit resources (Figure 2). 100% of females reported agreeing

with now being able to find age appropriate quit resources (Figure 2).
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Aware of Where to Find Vaping Resources Now
100%

Percentage

o
8

H
8

0% -
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Total Female Male

Respondant
Figure 2. Participant responses in reported awareness of where to find age appropriate
vaping quit resources after interacting with toolkit.

In addition, 66% of respondents reported feeling more comfortable discussing vaping and
vaping cessation with their friends after interacting with this toolkit. 65.3% of participants
reported feeling more comfortable discussing vaping and vaping cessation with their parents and
families after interacting with this toolkit.

Discussion

The vaping education toolkit for pediatric patients has the potential to address an
important knowledge gap and help pediatric patients understand additional information about
vaping, particularly with regard to where to access age appropriate quit resources. First, the
survey responses suggest that a vaping educational toolkit intervention in a pediatric specialty
setting warrant further study, as results from this study conducted were promising in regard to
increased knowledge perception. Second, there was a substantial report of awareness of where to

find local quit resources for the appropriate age group, which suggests this information was
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perhaps lacking prior to interaction with this toolkit. Third, a majority of pediatric patients
reported feeling more comfortable discussing vaping/vaping cessation resources with both
friends and family after interacting with this toolkit.

Interestingly, despite the fact that over 2/3 of respondents felt they had a strong
knowledge base about vaping prior to interacting with the toolkit, there was still a significant
reported knowledge growth after interacting with the toolkit. This indicates that even though this
pediatric population may feel as if they have a strong perception of their vaping knowledge, it is
still important to continue to provide education as this demonstrates their knowledge acquisition
can be furthered.

Positive feedback about the toolkit intervention was received from the providers within
the pediatric pulmonology clinic, particularly regarding the ability to utilize the toolkit to initiate
discussion, but also provide knowledge in a stand-alone manner as necessary.

Limitations

Limitations to this quality improvement project include high level of staff turnover within
the medical assistant role of pediatric pulmonology, which may have impacted the project as the
medical assistant role was the one to initially introduce this toolkit and survey to the patient.
Additionally, the volunteer nature of this survey could have unintentionally led to self-selection
bias by survey respondents.

Conclusions

Data analyses revealed there was no significant difference with regard to answers

between gender or age, which indicates this information gathered is likely representative of a

larger population.
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With respect to next steps for the utilization of this toolkit, it will be recommended that
this toolkit be adopted by other specialty clinics within the same area as the pediatric
pulmonology clinic. Additionally, this toolkit will be recommended to be adopted into practice
by pediatric primary care sites.

Overall, the feedback obtained for quality improvement purposes suggests there is value
to this novel educational toolkit method as implemented in a specialty setting, and suggests

promise with regard to implementation in other pediatric based clinics.
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Citation Purpose/Design Method Data Analysis Study Findings | Appraisal
Measurement
of Major
Variables/Tools
Amrock et | Explore correlation | Cross sectional | Cross- 50% US JHNEBP
al. (2015) between e-cigarette | survey (Youth tabulations and adolescents Research
harm perception and | Tobacco multivariate aware of e- Appraisal
use of e-cigarettes Survey); ordered probit cigarettes Tool:
via national survey | n=24,658. and logistic Level 1
regression 71.8% of those
models used to who had tried e- | Quality
assess relative cigarettes Rating: A
harm. believed they are
less harmful than
traditional
cigarettes
34.2% of
adolescents who
had not tried e-
cigarettes
believed them to
be less harmful
than traditional
cigarettes
Hamberger | Review A systemic NA Nicotine JHNEBP
& Halpern- | epidemiologic review of the addiction Research
Felsher changes among US | aforementioned amongst Appraisal
(2020) adolescent e- topics of current adolescents has | Tool:
cigarette use, literature and risen sharply in | Level 3
discuss recent evidence-based recent years,
advances with findings largely d/t Quality
aerosolized nicotine emergency of e- | Rating: A

delivery, and
provide updated
research regarding
lung-specific harm
of e-cigarettes

cigarette devices

Respiratory
harms assoc. w/
e-cigarette use
includes changes
to
inflammasome,
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delayed
mucociliary
clearance,
impaired
pulmonary
function, and
histologic
alterations to
alveoli.

Public
misperception
plays a large role
in increased use
of e-cigarettes
among youth

Kaslow et Review of current Review of Summaries of Rapid increase JHNEBP
al. (2021) literature regarding | electronic pediatric case of ENDS in Research
critical assessment | nicotine studies with age, | recent years Appraisal
of ENDS use in delivery system | presenting among pediatric | Tool:
children, report changes in symptoms, lab population. Level 3
experiences, discuss | recent years, use | and radiology
why ENDS has in the pediatric | studies, ENDS can cause | Quality
increased among population and | bronchoscopy both short term | Rating: A
children, and implications, findings, lung and long-term
current cases and causes of function, and health
research on EVALI | increased use in | management implications for
this population, | plans. pediatric
health effects, population.
nicotine itself,
and pediatric Pediatric
EVALL caregivers and
patients need to
be counseled
regarding health
risks and
outcomes.
Kelley & Case reviews and Case review NA Social media has | JHNEBP
Prakash expert opinions on | with current impacted Research
(2020) vaping research on increasing Appraisal
considerations EVALI and popularity of Tool:
within the clinical vaping/e- Level 4
adolescent presentation cigarette devices
population and findings
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current (includes lab EVALI linked Quality
guidelines/screening | results, with use of e- Rating: A
practices amongst radiography cigarette/vaping
pediatric clinics. results, and devices
treatments
attempted with Vitamin E
results). acetate may be
culprit of
EVALI issues
Liu et al. A review of current | Discussion and | NA Adolescent e- JHNEBP
(2022) school-based review of cigarette use is Research
programs targeted current offerings alarmingly Appraisal
to precent for school-based increasing. Tool:
adolescent e- programs. Level 4
cigarette use, Causation of
current best increasing rates | Quality
practices for linked to Rating: A
developing and targeted
implementing marketing,
prevention appealing
programs. flavors, high
nicotine content
(thus leading to
addiction).
High quality
prevention
programs
targeted to
adolescents are
crucial to
stopping the
growing trends.
Matta et al. | Case review of Presentation of | NA EVALIl is an JHNEBP
(2020) EVALLI presentation | clinical findings emerging Research
and clinical (symptoms, vital diagnosis, but Appraisal
findings. signs, workup the cases have Tool:
findings, etc). skyrocketed in Level 4
the last year
Quality
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contributing to
the issue

Clinical
presentations of
patients.

Rai et al.
(2022)

Retrospective chart
review of EVALI
cases admitted from
June to December
2020 at large
academic children’s
hospital in New
York.

Discussion of 7
patient case
presentation
seen in urgent
care/ ER before
presentation to
children’s
hospital.

Patients
presented with
respiratory,
gastroenterology,
and
constitutional
complaints
typically seen
with both
EVALI and
covid-19.

Importance of
obtaining a
complete
psychosocial
history as it does
impact e-
cigarette use.

History pertinent
to diagnosis of
EVALL

JHNEBP
Research
Appraisal
Tool:
Level 4

Quality
Rating: A
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Appendix B: IRB Exemption

b The University of Vermont

Research Protections Office

To: Lauren Haskins, RN, DNP-student

From: Institutional Review Board

Date: April 24, 2023

Sponsor: Internal Funding

RE: Implementing Vaping Toolkit in Pediatric Pulmonology Clinic

Thank you for completing the Projects Not Requiring IRB Review Self-Determination Tool. The proposed
activity DOES NOT meet the federal regulatory definition of research requiring IRB review and
approval. Therefore, this research does not require IRB review and approval.

Note: If this is a sponsored project (projects that are managed through SPA), please be prepared to provide a
copy of this document to the SPA Award Acceptance Officer.

Determinations made utilizing the self-determination tool require that for any publications, conferences, sponsors,
etc., the project be accompanied by the following statement "According to the policy defining activities which
constitute research at the University of Vermont/University of Vermont Health Network, this work met criteria for
operational improvement activities not requiring IRB review."



