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Abstract
Extensive review of numerous research studies highlighted the consistent lack of
knowledge and unknown potential dangers relating to electronic nicotine devices. Research
shows that many former cigarette smokers have turned to the devices as a cessation method.
Many of these people believe that these products pose a lesser threat than cigarettes. Some
consumers, however, have realized this product is not harmless and are turning to their
physicians for guidance on the topic.
Research on electronic nicotine devices identified the general overall lack of knowledge,
but also spotlighted the lack of education on the storage and disposal of the devices. Proper
storage and disposal is important to help prevent injuries or death to pets, children, and adults
alike. This led to our study of how providers are educating their patients on proper storage and
disposal of electronic nicotine devices. Throughout the reviewed articles, evidence suggests that
healthcare providers feel uncomfortable or do not feel they have scientific knowledge on which
to base their education. A research goal was set to determine if patients are being educated by
their physicians about proper storage and disposal of electronic nicotine device products.
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Chapter L: INTRODUCTION
Introduction to the Problem
Electronic nicotine devices are nicotine delivery products that produce aerosols by
heating the liquid nicotine. I he aerosol is then breathed into the user's lungs by way of a device
that resembles a traditional cigarette. The differences in the electronic nicotine device and a
traditional cigarette are the battery powered electronic device, the regulations for each product,
and the nicotine delivery method. These products come in a variety of shapes, sizes, flavors, and
additives. Electronic nicotine device usage is commonly referred to as vaping. The additives in
the electronic nicotine devices can range from mild to detrimental. Electronic nicotine devices
are not currently subject to regulation by the Food and Drug Administration (FDA); therefore, a
variety of over 42 compounds make up the liquids of these devices. Some of the additives for
these products include nicotine, propylene glycol, glycerin, benzene, diethylene glycol, isoprene,
formaldehyde, and different flavoring options. The most dangerous of these chemicals include
benzene (found in pesticides and gasoline), diethylene glycol (a chemical found in antifreeze),
isoprene (one of the major components that makes up natural rubber), and formaldehyde (used
for preserving dead bodies) ("Harmful Chemical in Electronic Cigarettes", 2013). The problem
with these harmful substances is not only the effect that they have on the consumer's body but
the harmful effects they have when accidently placed in the hands of children and adolescents.
Kamboj, Spiller, Casavant, Chounthirath, & Smith (2016) studied The American
Association of Poison Control Centers and the National Poison Data System, which keeps a
record of calls to United States Poison Control Centers. This research was performed to examine
the exposures, including touching, breathing, eating, or drinking chemicals associated with
electronic nicotine devices. The study concluded that between January 2012 and April 2015
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"29,141 calls were reported for nicotine and tobacco product exposures among children younger
than 6 years old, averaging 729 child exposures per month" (Kamboj et ah, 2016, p. 1). Within
this time frame "children younger than 2 years old accounted for 44.1% of the exposures,
children exposed to e-cigarettes had 5.2 times higher odds of a health care facility admission, and
2.6 times higher odds ol having a severe outcome than children exposed to cigarettes" (Kamboj
et al, 2016, p.3). One death occurred while tracking these calls. The statistical findings of the
study suggest that electronic nicotine devices accounted for 60.1 % of the exposures. The most
common reason for exposure was the product being stored within sight of the child (44.8%).
Unsurprisingly, the route of exposure was due to ingestion in 95.5% of cases. Clinical effects of
child exposure during this study included vomiting, asystole/cardiac arrest, coma, single seizure,
and respiratory arrest. This study determined that nicotine liquids from electronic nicotine
devices are more likely to have a severe outcome than children exposed to traditional cigarettes.
Children exposed to electronic nicotine devices were five times more likely to have a healthcare
facility admission with a severe outcome (Kamboj et al., 2016). This study suggests that the
number of exposures to liquids in electronic nicotine devices are increasing rapidly and resulting
in unwanted outcomes.
Current research shows that many electronic nicotine device users are former cigarette
smokers who use the devices as a cessation method. Many of these people believe that these
products are less harmful than cigarettes. Several consumers also believe that electronic nicotine
devices are not harmless, and, surprisingly, are interested in more information on these products.
As consumers become more interested in information on these products, they might be more
likely to turn to their physicians with questions on the topic. Researchers Delnevo, Lewis,
Hrywna, Singh, Steinburg, and Wackowski (2017) concluded in their research that most
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individuals reported receiving their information about electronic nicotine devices from television
and internet; however, the most trusted and sought-after source of information was their
physician (p.25). The information consumers receive from advertising, media, and celebrity
endorsements is not evidence based or scientifically accurate. This research study supports the
idea that physicians are the best source for widely available information; thus, these healthcare
providers can be an important resource for their patients. The more this topic was researched,
the easier it was to understand that the problem arises from the lack of education by health care
providers. This led to our study of how providers are educating their patients on proper storage
and disposal of these devices.
Background of the Problem
The first documented reference to the electronic nicotine device was the patent given to
inventor Joseph Robinson in 1930; however, I lerbert Gilbert is known as the creator of the
device that most closely resembles the modern-day product. As the "Historical Timeline of
Electronic Cigarettes" points out, Gilbert's patent was received in 1963, with numerous patents
filed for nicotine inhaler devices throughout the 1980s and 1990s (2016). In 1998, a major U.S.
tobacco company requested permission from the FDA to release a new version of the product for
sale. The FDA denied the request because the delivery device had not been approved ("A
Historical Timeline of Electronic Cigarettes," 2016). In 2003, Hon Lik, a pharmacist, invented
what would become the first commercially successful electronic nicotine device. He reportedly
created the device after his father, a heavy smoker, died of lung cancer. After much deliberation
by legislation the FDA released regulation attempting to regulate the authority of electronic
nicotine devices as tobacco products ("A Historical Timeline of Electronic Cigarettes," 2016).
In May 2016, the FDA released a statement affirming a final rule for products that meet the
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definition of "tobacco products". 'I hese products are now to be subjected to the Federal Food,
Drug, and Cosmetic Act (1 he FD&C Act). This final rule also prohibits the sale of "covered
tobacco products' to individuals under the age of 1 8. The rule also requires the health warnings
to be displayed on the product packages and in advertisements (Federal Registry, 2015). This
rule was effective as of August 8, 2016.
Statement of the Problem
While reviewing numerous research studies performed about electronic nicotine devices,
we consistently observed that there is a lack of knowledge relating to the devices, therefore
highlighting the unknown potential dangers. According to Centers for Disease Control and
Prevention (CDC), preventable accidents are the leading cause of childhood death and injury
(Leading Causes of Death, 2017). This is most alarming when reading there have been 2,405
accidental poisonings to children related to electronic nicotine devices from September 2010 to
February 2014 (Poison Control, 2014). Not only are the electronic nicotine devices potential
dangers to children, but they are also dangerous for consumers due to malfunctions and
explosions that are causing significant injuries, burns, and hospitalizations. As a result, it is
imperative to determine if healthcare providers are educating regarding safe handling, storage,
and disposal of electronic nicotine devices to prevent potential harm or death.
Purpose of the Research
The purpose of our research is to determine if healthcare providers are educating patients
on the proper storage and disposal of electronic nicotine devices and the associated liquids.
Throughout the reviewed articles, evidence suggests that healthcare providers feel uncomfortable
approaching the topic because they do not feel they have scientific knowledge on which to base
their advice. In an article by Weisharr, Trevisan, and Hilton (2016), a nationwide survey, 20%
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of physicians report obtaining their knowledge about electronic nicotine devices from scientific
sources and their patients. According to the results obtained in that study, clinical guidelines and
regulatory policies must be addressed. Research for this project revealed recommendations set
forth by the FDA, but no guidelines are currently in place regarding proper storage and disposal
of electronic nicotine devices and their liquids.
Weishaar et ah, (2016) conducted a focus group study of adolescents in the United
Kingdom and their perspectives on electronic nicotine device regulation. During that study, it
was recommended that the government should protect citizens—particularly children— from
harmful substances, especially nicotine. There are still many unanswered questions regarding
the safe and effective use of electronic nicotine devices, making it difficult to write guidelines for
the devices. Guidelines should be developed in order to provide a means by which patients can
be educated on the devices based on scientific knowledge. The goal of this research is to
determine if patients are being educated on the proper storage and disposal of electronic nicotine
device products. If consistent standardized guidelines were in place, health care providers could
all use the same resources to teach patients, thus making users more aware of the risks associated
with e-cigarettes.
Significance of the Research
In a recent article by Vardavas et al., (2017) researchers evaluated the factors associated
with electronic nicotine device exposure incidences, characteristics of the events, and the
outcomes associated with the exposures. During this study, there was a noted fifteen-fold
increase in reported incidences that occurred between 2012 and 2015. There were no reported
deaths in the European member states, but a one-year-old in New York was killed after an
incident regarding the devices. The goal of the study was to determine if there was a need to
5

change the design features and packaging. It was hypothesized that an increase in the number of
exposure incidents was related to an increase in popularity and availability of electronic nicotine
devices and refill vials. I he study also evaluated the type of device (one-time use vs refillable)
that was used. It was determined that most incidences occurred due to unintentional exposure,
followed by abuse/misuse and suspected suicide. Of the incidences reported, "54.8% of
incidents were associated with ingestion. 28.6% with inhalation, 9.5% ocular, and 7.9% with
dermal exposure" (Vardavas et ah, 2017, p 3). It was noted that refillable devices were
associated with more ingestion-related incidences when compared to non-refillable devices.
Conceptual Framework
Researchers chose the Health Belief Model Theory to help guide this research. This
theory was first introduced by a group of social psychologists in the 1950s. It was created to
explain why so few people were failing to participate in disease prevention strategies or
screening tests for the early detection of disease (Rosenstock, Hochbaum, Kegeles, & Leventhal,
2018). The Health Belief Model attempts to correlate the relationships of individuals who have a
perceived threat of disease with that of an individual's belief of the effectiveness of
recommended health behavior. The individual's response is related his or her perceived benefits
and barriers, which then predicts the likelihood of the person to adopt health-related behavior.
There are three major premises that comprise the health belief model: individual perceptions,
modifying factors, and likelihood of action. Individual perceptions refer to the patient's
perception of susceptibility and severity of the disease. Modifying factors include knowledge
base, as well as demographics and social and psychological variables. Likelihood of action is
based on the perceived barriers and benefits of the situation. These premises influence the
likelihood of the acceptance and application of health behaviors by the patient. This model is
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used when health care providers educate their patients and attempt to recommend a change in
their health behavior. Recently, the model has been used to determine the patient's response to
specific disease processes and illnesses. The model was amended in 1988 to include selfefficacy and how this related to decision-making behaviors (Rosenstock et ah, 2018).
When considering an individual's health behavior, the healthcare provider must also
understand the beliefs and social background that shape the patient's beliefs. For example,
providers must explore questions such as why an individual would try a new product without
being properly educated on the risks and benefits of its use. The individual might have a
socioeconomic background that affects this behavior, such as a parent with little education. This
socioeconomic factor could leave the patient without a full understanding of the risks or benefits
of the product. For an individual to believe a threat exists, he or she must first have a natural
curiosity in relation to knowledge and education. The individual's socioeconomic background
can directly impact his or her risk-taking and health behavior.
In an article titled, "Why People Use Health Services," author Irwin Rosenstock noted
that before attempting to persuade people to modify their health practices, healthcare providers
should first attempt to understand the behavior of the individual (Rosenstock, 2005). Only after
attempting to understand the patient's motives and background will these providers be more
likely to use health services for prevention. Rosenstock (2005) also noted that individuals are
prepared to act on any given issue, but they need the information or cue to help them take action.
As pointed out by Rosenstock, "the extent of readiness to act is defined by whether the
individual feels susceptible to the condition in question and the extent to which its possible
occurrence is viewed as having serious personal consequences" (2005, p. 94). Therefore, if the
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patient understands and is educated on the consequences of his or her actions and behaviors, the
patient might be more willing to change the action or behavior.
The Health Belief Model is applicable to our research in determining if providers are
educating patients on the appropriate storage and disposal of electronic nicotine devices.
Providers should attempt to understand the patient's motivations, perceived susceptibility,
perceived benefit, and self-efficacy when educating a patient on the storage and disposal ol these
devices. Researchers believe this study may show a lack of education in storage and disposal,
therefore providing insight to future studies to help reduce incidental exposures. This model will
help to explain how more education on this trending product could decrease the number of
injuries related to these products. The researchers believe this project will help providers to
understand the importance of educating patients about their use of electronic nicotine devices
and the risks associated with improper storage and disposal of these products.

8

The Health Belief Model

Figure 1. The Health Belief Model
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Research Questions
Two research questions were developed to guide data collection regarding healthcare providers.
The questions are as follows:
1. Are healthcare providers routinely asking about tobacco and nicotine use, to include
electronic nicotine devices during the personal/social history interview?
2. Are healthcare providers providing education to their patients on proper storage and
disposal of electronic nicotine devices?
Definition of Terms
For the purpose of this study, the following terms were defined.
Guidelines.

Theoretical A general rule, principle, or piece of advice.
Operational Evidence based rules to be followed.
Storage.

Theoretical The action or method of storing something for future use.
Operational The action or method of placing items out ot reach of children.
Disposal.

Theoretical The action or process of throwing away or getting rid of something.
Operational The sale of shares, property, or other assets.
Healthcare providers.

Theoretical "Health professionals who serve as the first contact a patient makes with the
health care delivery system and act as the principal point of continuing care for
established patients by coordinating specialty care and othei sei vices a patient may need
(American Academy of Family Physicians [AAFP], 2014, p.l).
10

Operational Doctors of Medicine, Doctors of Osteopathy, Physician Assistants, and Nurse
Practitioners
Nicotine.

Theoretical A toxic yellowish colored liquid that is the main ingredient in tobacco. In small
doses, it acts as a stimulant and in larger dosages it blocks the autonomic nerve and skeletal
muscle cells.

Operational An addictive substance found in many cigarettes and other tobacco related
products.
Electronic nicotine device.

Theoretical A cigarette-shaped device containing a nicotine-based liquid that is vaporized
and inhaled, used to simulate the experience of smoking tobacco.

Operational An electronic nicotine delivery device that also has a battery.
Patients.

Theoretical Individuals receiving professional services that are directed by a licensed
practitioner of the healing arts toward maintenance, improvement, or protection of health or
lessening of illness, disability, or pain.

Operational Individuals, ages 2 to 99 years seeking medical treatment at primary health care
clinics.
Assumptions

For this study, the following assumptions were made:
1. Consumers are not properly handling, storing, and disposing of electronic nicotine
devices.
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2. Healthcare providers have been exposed to and are aware of the dangers of electronic
nicotine devices and their products.
3. The risk associated with electronic nicotine devices and their products could be reduced
with proper education from healthcare providers.
4. Healthcare providers do not know the risk associated with the electronic nicotine devices.
Chapter II: LITERATURE REVIEW
Review of Literature
This chapter will show statistical data related to healthcare providers' education on and
outcomes associated with nicotine exposure in children. The data is supported by information
from the FDA and the CDC on current recommendations for storage and disposal of electronic
nicotine devices and liquids.
In an article by Hickey, Goverman, Friedstat, Sheridan, & Schulz (2018), research was
performed for the purpose of highlighting the new public health danger of electronic nicotine
devices, as well as the defining extent and type of wounds associated with these devices. There
have been numerous instances of explosion episodes occurring from electronic nicotine devices.
Due to the increase in injures such as blasts and burns, a grading and classification system was
developed to describe distinct injuries related to electronic nicotine devices. 1 he study was
conducted on patients who required medical care at Massachusetts General Hospital for injuries
associated with electronic nicotine devices from January 2015 to April 2017. Inclusion criteria
for patients in this study include having sustained a burn from an electronic nicotine device or
the components of the device. There were multiple exclusion criteria that included patients with
bums from traditional cigarettes and chemical burns associated with the nicotine solution. The
researchers identified 14 patients with injures relating to electronic nicotine devices. It was
12

found that 9J

/O

of the injuries were to males. There is no concrete evidence as to why, but

hypotheses were formed that due to the location of the injuries, the male population is at a higher
risk because females will often carry their devices in their purses, while men will carry the
devices in their pockets. In contrast, the CDC reports current use of electronic nicotine devices
are relatively equal among men and women (Schoenborn & Gindi, 2015). Notably, 86% of
device malfunctions occurred while in a pant pocket. Two-thirds of the patients required
operating room encounters with general anesthesia for wound care. Nine patients were
questioned, and all nine indicated their intention to cease using electronic nicotine devices on
discharge. Researchers also questioned patients on how they were carrying their electronic
nicotine devices at the time of malfunction and came to some possible conclusions. One
conclusion explored was that when the devices are carried with metallic objects such as coins or
keys, it is possible that the device and metals can cause an interaction. The warm, moist
environment of pockets may also give way to a ''thermal runaway," leading to malfunctions.
This research article provides a foundation as to why safe handling, storage, and disposal is
imperative to the safety of the public. Without clear guidelines published by the FDA or CDC
for the safe handling, storage, and disposal of electronic nicotine devices, these injuries will
continue to occur.
Shin, Kim, Kim, Kim, Chong, and Park, (2017) conducted a nationwide survey of
members of the Korean Association for Lung Cancer. Most of the participants were male
(81.4%) and practiced in a university hospital or cancer center hospital setting (83.4%). The
average age of the physicians surveyed was 44.5 years. Of those surveyed, 56.8% were
pulmonologists, 23.2% were thoracic surgeons, 10.3% were radiation oncologists and 9.7% were
medical oncologists. These lung cancer specialists dealt with medical and surgical aspects of

care. These physicians support more strict regulations to include "safety and quality checks,
warning labels, advertisement bans, restriction of flavoring, minimum purchasing ages, and
restrictions of indoor use (Shin et ah, 2017. p. 8). Of these surveyed, 67.6% believe in the
importance of discussing this subject with their patients.
Vardavas et al., (2017) performed a retrospective data analysis that focused on incidences
of electronic nicotine device exposure that occurred from 2012 to March 2015 from ten
European Member States (EUMS). Chi-square tests were used for the associations between
categorical variables. Multivariable binary logistic regression models were performed to
investigate the association of having an effect from poisoning and route of exposure with age,
gender, and exposure characteristics. This was the first report of multiple EUMS that evaluated
exposure incidences that could be attributed to electronic nicotine devices. Unintentional
exposure could be responsible for most of the cases. With the invention of these devices and
access to potentially lethal doses of nicotine, human toxicity of nicotine has become a pressing
issue. This analysis had limitations related to the small sample size and did correlate with
studies by the United States National Poison Data Systems. This study reflects the toxic effects
of nicotine, regardless of the exposure. This study proves that proper education should be
provided, and it starts with healthcare providers.
Theoretical Framework

In evaluating the effectiveness of The Health Belief Model Interventions in Improving

Adherence: A Systematic Review, Jones, Smith, and Llewellyn (2013) noted several ways the
Health Belief Model can impact health-promoting behavior. These authors noted the lack of
adherence to health-promoting advice in relation to successful prevention and management of
many conditions. This study sought to identify interventional studies that used the Health Belief
14

Model. This systemic review shows that when the Health Belief Model was used in the
development of behavior change interventions, 78% of the studies showed significant
improvement in adherence to prevention.
In the article titled, "Injury-Related Risk Behavior: A Health Belief Model-Based Study
of Primary School Students in a Safe Community in Shanghai," researchers used the Health
Belief Model to determine the relationship between the model and adolescents' unintentional
injur}' risk behavior. The researchers concluded:
We should consider perceived susceptibility, perceived severity, perceived benefits, and
perceived banders; as for psychological intervention, we should focus on self-efficacy.
We should support young people, help them rebuild their confidence, improve selfefficacy, and deal with life stress events in a positive way. (Zhang, Dalai. & Wang, 2013,
p.4)
The authors used the Health Belief Model to investigate injury-related health risk behavior and
health belief status of students at primary schools in third and fourth-graders. The study was
determined to be a pilot study, and more research is needed to form an accurate conclusion;
however, the results show that the children who were more aware of serious injury were less
likely to engage in risk-seeking behaviors. Researchers hoped that this study would correlate the
reason children are being harmed by the electronic nicotine device is due to the parents' and
caregivers' ignorance of the related risk of these products.
Impact of Problem

When a new product releases, it takes time to see what the impact will be on society.
This is also true for electronic nicotine devices. Compared to the traditional cigarette
counterpart, the electronic nicotine device has been around for a relatively short period of time.
15

Therefore, studies aie still being performed in order to gain a complete understanding of the
device and the impact it will have on society.
Numerous cases of device malfunction have been reported that are causing substantial
injuries to consumers. The injuries include both blast and burn injuries with trips to the
operating room and lengthy healing time (Hickey, Governran, Friedstat. Sheridan, & Schulz,
2018). Another cited issue with electronic nicotine devices is accidental ingestion and inhalation
of the nicotine liquid by children. The liquid portion is concentrated nicotine with added
flavorings for taste that are as appealing to children as they are adults. Calls to poison control
centers about liquid nicotine exposure have skyrocketed in recent years (Poison Control. 2014).
To make matters worse, a one-year-old child died from liquid nicotine poisoning in December
2014 (Korioth, 2015). Increasingly concerning is the fact that few states have regulations
requiring child resistant packaging for liquid nicotine, making it relatively easy to access for
children (Korioth, 2015). It is not hard to see why a small child might think that a colorful bottle
of liquid nicotine might be candy. Pet owners should also beware. The enticing aroma and
flavoring of the liquid nicotine can be just as harmful and deadly to pets as it can be to children
(Pet Poison Helpline, n.d.). In order to maintain the health and safety of patients, healthcare
providers have a duty to help prevent accidental and avoidable injuries. The most significant
impact healthcare providers have is to help avoid accidents and injuries through education.
Consequently, it is vital to determine and ensure healthcare providers are educating their patients
on education practices of safe handling, storage, and disposal of electronic nicotine devices.
Researchers Karnboj, Spiller, Casavant. Thiphalak, and Smith (2016) performed an
analysis of exposures and outcomes associated with nicotine and tobacco products among young
children in the United States. The subjects were children younger than six years old, and the
16

researchers used data from the National Poison Data System (NPDS) to perform the study. The
researcheis found an uigent need to understand the toxins and their dangers related to safety.
Ihey wanted to understand the presence ot chemical toxins associated with the electronic
nicotine device and how that might ai feet children if exposed. These products are not used for
therapeutic purposes; therefore, they are not regulated, nor do they require FDA approval. For
that reason, this study sought to answer how many children are affected by nicotine liquid and
what the dangers are of the exposure.
One study the researchers found was collected data from the NPDS from January 2012
through April 2015. The study shows, '"the system received 29.141 calls for nicotine and
tobacco product exposures among children younger than 6 years, averaging 729 child exposures
per month" (Kamboj et al., 2016, p.l). Electronic nicotine devices accounted for 14.2% of these
calls and exposures. Exposure to electronic nicotine devices in children younger than two years
old accounted for 44.1% of these exposures. The variables included in the study were the
compromised substance, the U.S. state in which the exposure occurred, the child's age and
gender, the event scenario, the route of exposure, the level of healthcare received, the outcome,
and the clinical effects associated with each route of exposure. The compromised substances
were organized by electronic nicotine devices, cigarettes, tobacco products, and unknown types
of tobacco products. The states were divided into regions to include the West, Midwest,
Northeast, and South. The ages that were studied included children under the age of six who
were exposed. The exposure route involved multiple categories such as ingestion, dermal,
inhalation/nasal, ocular, and other. The site of exposure was divided into a residence, nonresidence, and unknown. The level of healthcare received was grouped into these categories: onsite treatments/non- healthcare facility, and healthcare facility (HCF).
17

The statistical findings for the study performed by Karnboj et al. (2016) suggest that
electronic nicotine devices accounted for 60.1 % of the exposures. The region with the highest
exposure rating was the Southern region. Most of the children exposed specifically to electronic
nicotine de\ices were an average of two years old. The most common scenarios reported were
all related to the ease of access. Ease of access included the product being stored within sight
(44.8/o), the product being left on the counter (10.2%), and the product being left open (8.6%).
In all scenarios, the pioduct was within reach of the child. Unsurprisingly, the most common
exposure route was ingestion, accounting for 95.5% of reported cases. Surprisingly, however,
electronic nicotine devices through non-ingested routes accounted for 8.6% of cases. The level
of healthcare received ranged from treatment outside a health care facility (HCF), such as on-site
(75.9%) and in the HCF (16.6%): non-critical care units (0.4%) and critical care unit admissions
accounted for 0.2% of cases. Outcomes of treatments included 35.8% of children having no
clinical effects, with 1.2% suffering from severe outcomes. During the study, one death occurred
from asystole/cardiac arrest in a one-year-old child with associated nicotine liquid exposure from
an open refill container. Other clinical effects included vomiting, asystole/cardiac arrest, coma,
single seizure, and respiratory arrest. Vomiting was the most common clinical effect noted.
'fhe findings of this study included that "nicotine liquids are >2.5 times more likely to
have a severe outcome than children exposed to cigarettes, and children exposed to e-cigarettes
had 5.2 times higher odds of a health care facility admission and 2.6 times higher odds of having
a severe outcome than children exposed to cigarettes" (Karnboj et al., 2016. p.7). The study
concluded that the number of exposures to nicotine liquids are increasing, and unwanted
outcomes have been reported. The researchers believe that government regulations and
guidelines should be set to prevent further harm to children regarding these products. Much like
18

these researchers, this study was performed to gather data to suggest risk prevention strategies
and promote an increase in education among health care providers.
Utilization of Guidelines by Providers
In 2013, Pepper, McRee, and Gilkey studied "Healthcare Provider's Beliefs and Attitudes
About Electronic Cigarettes and Preventive Counseling for Adolescent Patients." The questions
sought to be uncovered in this study were related to the providers' awareness of electronic
nicotine devices, providers' attitudes about the topic, and providers' comfort level when
discussing electronic nicotine devices with adolescents and their parents. The researchers
assessed awareness by asking if the providers had heard of electronic nicotine devices. The
providers who answered yes were then asked how they heard about electronic nicotine devices
from a list of nine possible options including patients, colleagues, advertisements, etc. 1 he
survey also asked the providers how comfortable they were when speaking to adolescents and
their parents about electronic nicotine devices. Following these three questions, the survey then
stated seven sentences in which the providers were asked to rank the statements using a one to
four scale. The scale ranged from choices such as I strongly disagree to I strongly agree. These
questions were related to the use of electronic nicotine devices by adolescents, providers beliefs
on discussing the safety of these devices versus traditional cigarettes, and providers attitudes
towards the importance of discussing use of these products with adolescents. The sample of this
study was made up of 561 healthcare providers in Minnesota who treat adolescent patients. The
sample included family medicine physicians (46%), pediatricians (J4/O), and nurse practitioners
(34%). The most common reports of the study were female family medicine physicians who
practice in a suburban setting with an average age of 48-years old. Most had completed their
training prior to 2000.
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Most of the providers questioned were familiar with electronic nicotine devices prior to
the survey. However, when questioned further about the specific knowledge of electronic
nicotine devices. 83% ot the providers reported that they knew little to nothing at all about
electronic nicotine devices. Among those most aware of the topic were the family medicine
physicians, and the most commonly reported source of information was through patient
interaction (62%). As the study suggests, "more than half of providers who had heard of
electronic nicotine devices were either 'somewhat' or 'very' uncomfortable talking to patients
about the topic" (Pepper et ah, 2013, p.680). One contributing factor of comfort when talking
with patients was the provider's age. The earlier the physician completed his or her residency
(which would make them the elders of the population sample) the more likely he or she was to be
comfortable talking to patients about electronic nicotine devices. Many of the providers
"somewhat" or "strongly" agreed that it is important to discuss electronic nicotine devices with
their adolescent patients; however, a few providers felt that discussing the topic would encourage
the use of the product. The family physicians reported screening adolescent patients more often
for tobacco use than the pediatricians surveyed. Pepper et al. (2013) also determined that the
primary care physicians provide adolescents with more prevention and cessation services
recommended by preventative service guidelines (Pepper et al., 2013).
The consensus of the survey (92%) was that providers wanted to learn more about
electronic nicotine devices. Recommendations from the study included further education for
providers about electronic nicotine devices, effective preventive services, and consistent
screenings. This study also suggests the critical need for providers to receive more education
from unbiased, professional sources in relation to the science regarding electronic nicotine
devices. This survey found "that providers reported moderately low levels of knowledge and
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comfort discussing electionic nicotine devices, as a possible barrier to providing education and
guidance to adolescent patients and their parents despite the provider's beliefs about the
importance ol doing so (Pepper et ah, 2013, p.681). Another barrier to education is the amount
of time the providers have to spend with each patient. If the provider feels as if he or she has a
limited amount of time to talk to the patient, then he or she may discuss more pressing issues
rather than education on electronic nicotine devices. Furthermore, if the provider expects another
specialty, provider, or even nurse to educate the patient on the safety, risks, and side effects of
electronic nicotine devices, the discussion might be forgotten or omitted altogether. Providers
must take responsibility and educate their patients properly. The study supports that "selfefficacy to deliver preventative services is both a significant correlate of providers' screening and
counseling" (Pepper et ah, 2013, p.682).
A study written by Jamal and Dube sought to study the healthcare providers adherence to
the Public Health Services (PHS) guidelines on tobacco use and how this affects tobacco
cessation. The Department of Health and Human Services states, "at least 70% of smokers visit
a physician each year, and other smokers visit other healthcare professionals, providing key
opportunities for intervention" (Jamal & Dube, 2015, p.38). "The Clinical Practice Guideline:
Treating Tobacco Use and Dependence" recommends that providers identify and treat every
tobacco user in the healthcare settings. The goal of this study was "to estimate the percentage of
office-based physician visits made by adults greater than eighteen years old with documentation
of screening for tobacco use and/or tobacco cessation counseling in the form of health education
ordered or provided during those visits" (Jamal & Dube, 2015, p38).
This study was performed using the National Ambulator}' Medical Care Survey
(NAMCS), which is a national sample survey of outpatient office visits that measures healthcare
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across various types of health care providers. 1 he NAMCS sample included 96,232 visits to
outpatient facilities between 2005 and 2007. 1 he variables in this study included patient
demographics, type of tobacco used, type of health insurance of the patient, counseling,
education provided by the providers, medications used, and other visit characteristics, such as
length of visit. The physician-related characteristic includes practice type of the patient's
primary health care provider. The study shows "the basic sampling unit for NAMCS is the
physician-patient encounter or office visit"' (Jamal & Dube, 2015, p.39). The dependent
variables of this study were the primary care role of the physicians, the patients' use of tobacco
products, the education information provided, and the patients' type of health insurance. The
independent variables included the patients' willingness to quit or accept the education of
cessation, the amount of education provided, medications used, and the length of the office visit
(Jamal & Dube, 2015).
This study concluded that among a total of 771 million outpatient office visits from 20052008 only 483 million visits included some type of tobacco screening. Of the 483 million visits,
17.6% of these visits were current tobacco users. The results show that non-Hispanic females
age 25-44 with private insurance were more likely to be screened than anyone else. The patients
studied who visited their primary healthcare providers were more likely to be screened than
patients who visited a physician other than their primary provider. Surprisingly, the study also
revealed that among family practitioners, obstetrics and gynecology, and specialty physicians,
obstetrics and gynecology provided more screenings than the others at a rate of 69.6%. Results
showed that male patients who are non-Hispanic white, non-Hispanic black and people of
multiple races that are 65 or older were more likely current tobacco users. Among the patients
who were classified as current tobacco users, 20.9% received tobacco counseling during their

visits. The patients iecei\ ing the most counseling included patients between the ages of 45-64
years old. Patients w ith Medicare or Medicaid insurance were more likely to receive counseling
than patients with other types of insurance. Not surprisingly, the specialty that provided the most
tobacco cessation counseling was the cardiovascular disease specialists (Jamal & Dube, 2015).
Educating patients on side effects, risks, and tobacco cessation should be the gold standard for all
patients. Education should not be limited to certain patients who use certain types of tobacco
products and who are of certain race and ethnicity.
In addition, this study was performed for the purpose of obtaining the knowledge,
recommendations, and beliefs about electronic nicotine devices among physicians. Jamal and
Dube (2015) (date) identified four questions of inclusion criteria for physician recruitment and
then 14 questions as an interview guide that included subparts. The four question inclusion
criteria involved specialty area, involvement in direct patient care, treatment of tobacco users in
their patient care, and awareness of electronic nicotine device existence. The fourteen guided
interview questions can be broken down into categories, such as the provider's role in treating
smokers and knowledge, conversations, and personal beliefs of electronic nicotine devices.
Thirty-five physicians were contacted, screened, and interviewed by telephone. Due to regular
interaction with smokers, role in smoking cessation, and treatment of tobacco-related disorders,
certain specialties were targeted such as primary care, obstetrics and gynecology, pulnronology,
cardiology, and oncology. This study aimed to obtain a more complete understanding about the
knowledge and behaviors regarding physicians, their patients, and electronic nicotine devices.
Overall, the study identified that conversations about electronic nicotine device usage were
minimal by all specialties with almost never occurring by obstetrics and gynecology.
Pulmonology reported the highest incidence of discussions about electronic nicotine device
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usage with their patients. All j5 physicians reported a lack of knowledge on electronic nicotine
devices and would like to learn more.
A study performed by the respiratory division of Ohio State University in 2014
concluded that the majority ot school s curriculum does not include education about electronic
nicotine devices. I his study surveyed physicians, mid-level providers, and nurses. 97.1% of
physicians stated that their school curriculum nor residency had education included related to
electionic nicotine devices. One hundred percent of mid-level providers and nurses surveyed
said they had no education in school about electronic nicotine devices. The study also concluded
that most health care providers (65.6%) do not give any information to patients regarding
electronic nicotine devices (Al-Abed. Chung, Lin. Ismail, 2014).

Summary of Current Recommendations
There are currently no guidelines for proper storage and disposal of electronic nicotine
device liquids and contents. The FDA and CDC have current recommendations. Current
recommendations include "preventing accidental exposure to e-liquids by always putting your
electronic nicotine device and/or e-liquids away and out of kids' and pets' reach and sight every
time you use them" (Food and Drug Administration, 2018. p.2). They also recommend the
following:
Ask family members, house guests and other visitors who vape to keep bags or coats
that hold electronic nicotine device or e-liquids up and away and out of reach and sight
of children and pets. For children old enough to understand, explain to them that these
products can be dangerous and shouldn't be touched. Always store e-liquids in the
original containers and always make sure product caps are locked when you're not using
them and relock caps when you are finished (Food and Drug Administration. 2018, p.2).
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Regarding spills and eye contact of the e-liquids, the FDA recommends to always avoid contact
with skin and eyes. E-liquid exposure can cause burning, irritation, and other problems. In case
of exposure with skin or eyes, the FDA recommends wash the area thoroughly with soap and
water, and to always clean up spills immediately using soap and water" (Food and Drug
Administration, 2018, p.3).

Chapter III: METHODOLOGY
Methodology
The purpose of this study was to ascertain if healthcare providers are educating their
patients on the proper storage and disposal of electronic nicotine devices and their contents. The
FDA currently recommends keeping electronic nicotine devices out of reach and sight with every
use. They also recommend educating users about the dangers of these products and storage of
liquid in their original containers and relock caps when available. In an effort to determine if
healthcare providers are educating their patients on proper handling and storage of these devices,
the researchers used a questionnaire to survey health care providers regarding the use and
distribution of educational materials. The researchers also wanted to determine if the healthcare
providers were asking their patients if they were using electronic nicotine products while
obtaining the patients' social history.
Design of the Study
A quantitative descriptive survey design was utilized. Descriptive research is often used
to inquire about a new topic in the health care setting and to report certain phenomenon of
interest to researchers. This descriptive design was chosen to show that the results were not
experimental and were not manipulated by the researchers. A web-based survey was utilized to
gather research data about knowledge and education practices of participants. Major advantages
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of web-based surveys include reaching a broad audience in a manner that is both inexpensive and
provides data that is directly amenable to analysis (Polit & Beck 2012).
Setting for the Research Project

lhe setting for the research study took place in north Mississippi. The researchers
included participants from primary care, cardiology, pulmonology, obstetrics, gynecology, and
others. The researchers collected the emails from various healthcare providers in north
Mississippi and then distributed surveys through Survey Monkey, a modifiable survey platform
allowing participants to respond at their convenience using a hypertext link sent to their email
inbox. The researchers also used Facebook as a social media platform to reach participants in a
group of Mississippi Advanced Practice Registered Nurses. The page was a closed-member
group to reduce the possibility of unqualified subjects completing the survey. The survey was
available for completion from February 2019 through April 2019.
Population and Sample

The population for the research included doctors of medicine, doctors of osteopathy,
physician assistants, and nurse practitioners. This population was chosen because of their
responsibility to provide education and prevention to patients. A sample of convenience was
generated through the varying healthcare provider responses. I he online survey supplied the
researchers with 178 responses.
Methods of Data Collection

Data was collected after first obtaining approval from the Institutional Review Board.
Then a questionnaire was created and distributed by the researchers via Survey Monkey. The
survey included an informed consent statement that informed the participant that the researchers
would not sell or distribute his or her email, and that there was no compensation for completing
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the survey. The suivey was completed on a voluntary basis without identifying factors in the
survey such as name, age, or place of employment. The survey questions included years of
practice, specialty area, use oi screening tool, and knowledge relating to electronic nicotine
devices.
Methods of Data Analysis
Upon survey completion, data was compiled by Survey Monkey and transferred to a
statistician. Data was then subjected to analysis by statistician who used descriptive statistics to
illustrate comparisons and differences in the data collected. The results of the data helped to
illustrate the need for education regarding storage and disposal of electronic nicotine device,
while revealing an area where providers could improve in practice.
CHAPTER IV: RESULTS
Profile of Study Participants
The researchers' questionnaire consisted of 10 questions and had 178 anonymous
participants. The participants included 78 primary care providers, 11 cardiologists, 17
pulmonologists, 8 women's health providers, and 64 other providers of specialty areas not listed.
Data were collected using the Survey Monkey system. 1 he survey results consisted of
providers' various years of experience. The majority, 66, have been practicing for less than 5
years, 35 for 5-10 years, 33 for 10-20 years, and 43 for more than 20 years. The data was
downloaded from Survey Monkey as an Excel file and imported into the Statistical Package for
the Social Sciences (SPSS) software. SPSS 25.0 was used to conduct the descriptive analysis
and chi-square analysis of independence. The analysis conducted addressed the research
questions from chapter 1. 1 he research questions sought to be answered with the suivey data are
as follows: Are health care providers routinely asking about tobacco and nicotine use, to include
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electronic nicotine devices during the person/social history interview? And. are health care
providers providing education to their patients on proper storage and disposal of electronic
nicotine devices?
Statistical Results

The first research question was tested using the third question of the survey. This
question asked if the provider's care area used a tobacco/nicotine screening tool. There were
178 participants. Of these, 89.9% (160 providers) said their care area does use a screening tool.

Figure 2. Use of a screening tool by healthcare providers during personal and social
history interview.

However, the next question asked if screening tools utilized include electionic nicotine devices
and 40.45% (72 providers) stated their screening tool did not differentiate the products being
used, such as electronic nicotine devices.
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Figure 3. Screening tool differentiation of types of tobacco and nicotine products.

The assumption can be made that the screening tool is only asking about use of tobacco and
nicotine, and it does not ask specifically about the product being used. Many providers
interviewed regarding this topic said the need to know the difference is not significant to treating
patients, but it is necessary to know when educating them. While discussing this project with a
co-worker. Dr. William Edmonson from North Mississippi Medical Center's Pulmonology
Associates said, "1 feel that it's very important to ask my patient's what they smoke, whether it is
regular cigarettes or electronic nicotine devices". He elaborated by saying, "The problem with
the electronic nicotine device is that we don't really know what is in the liquids. We know that
the combustible products from regular cigarettes are dangerous and we know that they can cause
lung cancer, congestive heart failure and obstructive lung diseases, however we don't know the
long-term effects of the electronic nicotine devices. Just because the devices lack tobacco (the
combustible component) doesn't mean they are necessarily safer" (W. Edmonson, personal
communication, May 15, 2019). Lack of knowledge related to the ingredients in the liquids of
electronic nicotine devices stems further than just providers and consumers. This study
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specifically looked at the provider's education practices and the relationship to education given
to many variables.
One of the vaiiables leseaichers studied included the self-reporting of provider
knowledge. The researchers results showed that 91 (51.12%) providers reported a moderate
amount of knowledge about electronic nicotine devices while only 37.31 (41.01%) reported
knowing veiy little. Of these 91 participants who stated knowing a moderate amount about
electronic nicotine devices, only 10(11%) of these providers reported awareness of the current
FDA recommendations for proper storage and disposal of the products. From the same 91
participants who stated a moderate amount of knowledge about the devices, only 10(11%) say
they are very comfortable discussing electronic nicotine usage, storage and disposal. The survey
results show that even though 91 (51.12%) providers reported knowing a moderate amount about
these devices, 78.65% of providers questioned do not know the risk associated with the liquids if
not properly stored or disposed of. The researcher's assumption that health care providers do not
know the risk associated with the electronic nicotine devices was made evident by the staggering
78.65% of providers reporting that they in fact do not know the risks.
Based on survey results, most providers reported lack of knowledge related to risks of
these products. Researchers then asked the statistician to analyze if there is a relationship
between the variable "how would you assess your knowledge level about electronic nicotine
devices?" and the variable "arc you aware of the FDA recommendations for proper storage and
disposal of electronic nicotine devices?" Results showed that compared to reported knowledge,
those who assessed their knowledge level as nothing at all or very little, said that they were not
aware of FDA recommendations. Of the participants stating that they know a model ate amount
(N=91), 10 reported that they were aware of FDA recommendations, about 11%. Of those that

30

said they know a lot (N—10), 5 or 50% said they were aware of the FDA recommendations. This
relationship between these two variables is significant, yl (3, N = 178) = 30.257.
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Figure 4. Comparison of knowledge of devices related to knowledge of current FDA
recommendations.

Another analysis conducted was to compare level ol comfort as a binary variable
(reported any comfort, reported any discomfort) to level of knowledge as a binary variable
(nothing or very little, moderate or a lot): This also yields a significant relationship between the
two variables and allowed our statistician to calculate an odds ratio. As knowledge increases,
comfort level with talking with patients increases (discomfort decreases). %2 (1, N — 178) —
17.44, the Odds Ratio, OR = 0.255 (a protective odds ratio; increasing knowledge, decreases
discomfort, which can be interpreted as those who report being knowledgeable were 74.5% less
likely to report being uncomfortable.
The article titled, "Knowledge, Perceptions, Awareness of Electronic Cigarette Devices
Among Healthcare Providers and In-Patients" (Al-Abed et al., 2014) also tested one of the
current researcher's questions regarding providers education. Their research concluded that
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65.6% of health care providers do not give any information to patients regarding electronic
nicotine devices (Al-Abed, Chung,Lin, Ismail, 2014). This survey had similar results with
94.4% of providers reported that they did not provide education to their patients regarding proper
storage and disposal of electronic nicotine devices.

• Yes

• No

Figure 5. Results for providing patients with education regarding electronic nicotine devices.

Another study titled,

Preventing Chronic Disease revealed that the providers who offer the most

education about electronic nicotine devices were obstetricians and gynecologist at 69.6% (Jamal
& Dube, 2015). However, this survey suggested that of the 178 participants the 17
pulmonologists were more likely to provide education regarding proper storage and disposal oi
electronic cigarettes (23.5%).
As stated above in the problem statement from chapter 1, the articles reviewed for this
study provide clear understanding that lack of knowledge by providers has been linked to
potential dangers. Therefore, this study sought to understand the relationship between provider
knowledge and years of experience related to the education provided. The researchers' survey
asked providers how they would assess their knowledge level about electronic nicotine de\ ices.
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The survey results levealed that when it comes to providers knowledge level about electronic
nicotine devices, most providers report knowing very little (41%) or a moderate amount (51%).
Only 5.6% leport knowing "a lot." 1 he survey also asked about the provider's comfort level
when discussing storage and disposal of these devices. Results showed a significant relationship
between the knowledge variable and the comfort level with regards to talking with patients about
electronic nicotine device usage, storage, and disposal, 2 (9. N=178) = 40.250, p<.001. Of those
providers who reported knowing very little, 22.9% reported being somewhat or very comfortable
with providing education. Of the providers that reported moderate level of knowledge, 51.6%
reported being at least somewhat comfortable with providing education. Those who reported
having "a lot" of knowledge were the most likely to report being comfortable providing
education with 80% reporting that they were somewhat or very comfortable with providing
education to patients. These results suggested that there is not a significant relation between how
long a provider has been in practice related to his/her level of comfort talking with patients about
electronic nicotine devices, (9, N= 1 77) = 12.10,
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p=0.208.
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Figure 6. Comparison of Providers Knowledge Level Related to Their Comfort When
Providing Education.
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A further in-depth study for this research project should be performed to determine the
relationship between the provider's knowledge and comfort level related to the education
provided. 1 he research determined that as knowledge increases the comfort level of talking to
patients also increased. 1 here is a statistical relationship between level of knowledge and level
of comfort, y2 (9, N = 178) = 40.250. This was to be expected. Only 11.8% of all providers
surveyed were "very comfortable" talking with patients about electronic nicotine device usage,
storage, and disposal while a total of 58.99% are "very uncomfortable" or "somewhat
uncomfortable." This alone shows a significance for further research as well as education for
providers. As much as 78.65% of the providers' surveys reported that they would like to know
more about electronic nicotine devices, including storage and disposal.
In conclusion, the purpose of this research was to determine if health care providers are asking
about electronic nicotine devices during intake, as well as if they are educating patients on the
proper storage and disposal of electronic nicotine devices and the associated liquids. Participants
in our study reported (89.9%) that they routinely ask about tobacco and nicotine use. but 40% of
them do not elaborate and ask the patients to differentiate the type of tobacco/nicotine product
being used, to include electronic nicotine devices. Researchers also concluded that most
providers reported not providing education regarding proper storage and disposal of electronic
nicotine devices (94.4%). The researchers assumed that the lack of education given by the
providers was related to the lack of knowledge of these products, even though 51.1% of
providers reported a moderate amount of knowledge about the devices. The researchers make
this assumption based on the odds ratio discussed in the previous paragraphs. Of the 10
participants who reported that they did provide education, providers working in pulmonology are
most likely to report providing education regarding propei stoiage and disposal. Considering
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cigarettes and electronic nicotine devices are known to potentially affect the major organ treated
by these providers, this was an anticipated finding.

CHAPTER V: IMPLICATIONS
Summary and Conclusions
With the increasing use of electronic nicotine devices, it has become of utmost
importance to educate providers on the proper storage and disposal of electronic nicotine
devices. The more knowledgeable healthcare providers are, the more comfortable they might be
in teaching their patients about proper storage and disposal of these devices. Proper information
on electronic nicotine devices could contribute greatly in preventing injuries and accidents
caused by improper handling. The goal of this research study was to determine if health care
providers are educating their patients on this topic. The research study surveyed 178 health care
providers in order to determine if they were properly screening their patients on electronic
nicotine devices and providing them with the appropriate education on propei stoiage and
disposal of these products.
In related research studies, the researchers discovered the vast dangers of electronic
devices and their liquids. If not handled properly, these devices have a potential to malfunction.
In an article by Hickey, Goverman, Friedstat, Sheridan, and Schulz (2018), it explores the health
dangers and types of wounds that were associated with these devices. There have been several
reports of electronic nicotine devices exploding causing blast wounds and burns. 1 he
Massachusetts General Hospital was the location used for treating these injuries that occurred
from Januar>' 2015 to April 2017. Criteria for this study was restricted to injuries obtained from
electronic nicotine devices and their components. 1 he predominant instances occurred in men
who carried the devices in their pocket. This was based on the location of where the injuries
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occurred. As determined previously, men were noted to be at a higher risk because females will
often carry the devices in their purses. Sixty-six percent of the patients required operations that
occurred under general anesthesia for wound care. When electronic nicotine devices are carried
with coins and keys, it can often cause a short circuit. "Thermal runaways" can occur from
being carried in warm, moist pockets.
Another study by Korioth (2015) pointed out the potential toxic effects of nicotine
exposuie. especially in small children. 1 he concentrated nicotine liquids are flavored making it
more appealing to children and pets. Poison control calls have escalated in the last few years that
also included the death ol an infant in December 2014 (Korioth. 2015). In most states, liquid
nicotine is easily accessible to children due to lack of regulations requiring child-proof
packaging for liquid nicotine. These liquids can be just as appealing to animals with their
enticing scents and are just as lethal to pets.
In a study by Pepper, McRee, and Gilkey (2013), 83% of providers stated they knew very
little about electronic nicotine devices, and more than half were uncomfortable with discussing
the topic with their patients. The most commonly reported source of information was from
patient interaction (62%) and among the most knowledgeable on the topic was family medical
physicians. These physicians also were found to screen adolescent patients for tobacco use,
prevention and cessation services. The consensus of the survey (92%) was that providers wanted
to learn more about electronic nicotine devices.
While conducting this research, it was found there are no current guidelines for proper
storage and disposal of electronic nicotine devices. The FDA has current recommendations to
prevent accidental exposure to electronic nicotine devices. The current FDA recommendations
are to keep devices out of reach and eyesight of children and to make sure educators were
36

relaying this information to patients. For the purpose of this study, healthcare providers were
surveyed to determine if they inquired specifically about patient use of electronic nicotine
devices and if education on these devices was being provided. Healthcare providers can have a
great impact on consumers through education which could result in fewer incidents and injuries.

Summary of the Findings
The researchers utilized Survey Monkey to assess health care providers" knowledge
regarding education practices for electronic nicotine devices. 178 anonymous health care
providers completed a 10-question survey. A variety of respondents participated to include 78
primary care providers, 11 cardiologists, 17 pulmonologists, 8 women's health providers, and 64
other providers of specialty areas not listed. The experience level of the providers surveyed
ranged from less than 5 years to more than 20 years. Results of the research showed that 89.9%
(160 health care providers) said their care area does use a screening tool for addressing the use of
nicotine. Of these 160 providers, 40.45% (72 providers) state their screening tool does not
differentiate between standard cigarettes and electronic nicotine devices. Even though over half
(51.12%) reported knowing a moderate amount about electronic nicotine devices, 78.65% of
health care providers who responded did not know the risk associated with the liquids used in
these devices if not properly stored or disposed.
The article titled, "Knowledge. Perceptions, Awareness of Electronic Cigarette Devices
among Healthcare Providers and Inpatients,' tested one of our research questions regarding
providers' education. This article concluded that 65.6% of health care providers did not give any
information to patients regarding electronic nicotine devices (Al-Abed, Chung, Lin, Ismail,
2014). The previous article had similar results with 94.4% of providers that reported not
educating their patients regarding proper storage and disposal of electronic nicotine devices.
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Another study titled, Preventing Chronic Disease," revealed that obstetricians/gynecologists
provided the most education about electronic nicotine devices at 69.6% (Jamal & Dube, 2015).
However, our survey suggested that of the 178 participants, the 17 pulmonologists (73.5%) were
most likely to provide education regarding proper storage and disposal of electronic nicotine
devices. Article reviews for this research study led us to a clear understanding that lack of
knowledge by providers is directly linked to potential dangers. 1 he results suggested that there
was not a significant lelationship between how long a provider had been in practice related to
his/her level ot comfort when talking to patients about electronic nicotine devices.
Discussion of the Findings

Upon completion of the survey, the researchers found that the results correlated with the
assumptions. Healthcare providers did not know the risk associated with these toxic liquids. In
addition, they were not aware of recommendations in place by the FDA regarding proper storage
and disposal of electronic nicotine devices. The FDA recommends putting electronic nicotine
devices or liquid components out of reach of children when not in use. It also suggests that
children who can understand should be instructed about the dangers of these products. To
prevent accidental ingestion by children and pets, users should always store e-liquids in original
containers and relock after each use or when not in use. Additional recommendations are to
wash surfaces with soap and water if e-liquid spills occur, avoid contact with skin and eyes, and
flush eyes immediately if contact occurs. If liquid comes in contact with skin, burning and
irritation may occur (FDA, 2018). The healthcare providers who were not very knowledgeable
about electronic nicotine devices and their liquids were unaware that FDA recommendations
exist. Those that reported knowing a moderate amount (11%) and those that reported knowing a
lot (50%), were aware of FDA recommendations. These findings indicated a binary variable
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exists and demonstrates that a health care provider's level of comfort directly correlates with
knowledge level of the subject matter. As knowledge level of healthcare providers increases, so
does their comfort level in educating patients.
Limitations
The researchers encountered limitations ot this study to include circumstances that
pertained not only to the expected outcomes, but also with the tools for which the data had been
collected. Replication of the study would be ideal with focus towards eliciting a larger sampling
of health care providers from across the United States. Another limitation is the possibility of
inaccuracy of the answers received. The healthcare providers may assume that the nursing staff
is asking about nicotine use during the intake; however, the screening may or may not have been
done.
Limitations pertaining to the tools of this study include the screening questionnaires in
place today. The questionnaire only asked a "yes or no" question regarding using
tobacco/nicotine products. Health care providers used the same questionnaire that had been in
place for many years before the invention of electronic nicotine devices. Dr. William
Edmonson, a pulmonologist practicing at North Mississippi Medical Center, stated that it is
important to know the difference in the type of nicotine the patient uses. He said it was difficult
to know what was in the liquids used for electronic nicotine devices. Whereas most health care
providers said that it was not necessary to know which product was used by patients when
treating them, Dr. Edmonson emphasized that it was important when educating them. It was
known that long-term tobacco use resulted in lung cancer, congestive heart failure, and
obstructive lung disease. The long-term effects of electronic nicotine devices are not known
since they have only been around for a relatively short period of time. Healthcare providers'
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educational practices varied due to lack of information available with consideration to the age of
the product and lack oi literature availability on the additives used in these devices.
Conclusions

In conclusion, the purpose of this research was to determine if healthcare providers are
educating patients regarding storage and disposal of electronic nicotine devices and the
associated liquids. Participants (89.9%) in our study reported that they routinely asked about
tobacco and nicotine use, but 40% of them did not elaborate and ask their patients to differentiate
the type of nicotine product used. Researchers also concluded that most providers reported not
educating regarding proper storage and disposal of electronic nicotine devices (94.4%). The
results also showed that the pulmonologists report providing the most education on storage and
disposal of electronic nicotine devices. This outcome was no surprise, considering they are
more likely to treat conditions related to damage caused by tobacco or nicotine abuse.
As many as 78.65% of the health care providers surveyed reported that they would like to
have more education about electronic nicotine devices including storage and disposal.
Healthcare providers stated that lack of time to proper educate was often impeded since time was
limited with each patient, so they focused on higher priority issues. When patients see multiple
providers, education may be accidentally omitted thinking the othei provider is educating the
patient.
Implications

The Health Belief Model Theory was pertinent for this research study and formed the
basis for the questionnaire use to determine whether health care providers were educating thenpatients on the proper storage and disposal of electronic nicotine devices. The Health Belief
Model Theory was introduced by a group of social psychologists in the 1950's. I he model was
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developed to help understand why so tew people take advantage of disease prevention therapies
or screening tools for early detection of disease. The research questionnaire evaluated the selfefficacy ol the pio\ iders and the obstacles incurred related to lack of written guidelines on
electronic nicotine devices and limited questions on the social history screening tool. The
research determined that as knowledge level increased, the comfort level of educating patients
increased. I heretore, if the patient understands and is educated on the consequences of his or
her actions and behaviors, the patient was more willing to change the outcome. If providers
educated patients on care and storage of electronic nicotine devices, it could potentially reduce
injuries, thereby reducing emergency department visits.
The Health Behavior Model Theory was an integral component in providing education to
health care providers, developing interventions, and developing self-efficacy. If more
exploration and experimentation on electronic nicotine devices was performed, it could decrease
the number of injuries related to the liquids and combustible components of electronic nicotine
devices. Significant improvement (78%) in adherence to prevention was noted when using the
Health Belief Model Theory. Through this research project, the providers obtained a better
understanding of the importance of educating patients regarding the proper storage and disposal
of electronic nicotine devices.

Recommendations
Based on the outcomes of this study, several recommendations for practice and research
are necessary. If standardized guidelines and patient information pamphlets were in place, it
would be easier for healthcare providers to utilize the same education resources to teach patients.
If resources were available to patients, they would become more aware of the risk. This may
also facilitate an increase the comfort level of providers by providing adequate information to
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teach patients. I he survey results found that 72 providers stated their screening tool did not
differentiate between the products being used such as electronic nicotine devices. This result
assumed that either the tools utilized are outdated or the screening tool did not require the
provider to ask the type of tobacco or nicotine product being used. Another recommendation is
that health care providers add "type of nicotine" to their intake questionnaire to address the type
of nicotine that the patient uses so providers know which patient needs the education on these
devices. Furthermore, making online education available for consumers about the storage and
disposal of electronic nicotine devices might help bring awareness to the dangers associated with
these products.

Summary
As electronic nicotine devices are becoming more popular, patients are more likely to
turn to their healthcare providers with questions on the topic. If guidelines were in place, as well
as a method to identify which patients need education, more emphasis could be placed on
prevention. In an article by Shin et ah, (2017) two-thirds of the specialty physicians supported
stricter regulations for electronic nicotine devices to include warning labels, advertisement ban,
restriction of flavoring, and minimum purchasing age. In most states, liquid nicotine is easily
accessible to children because few states have regulations requiring child-resistant packaging foi
liquid nicotine (Korioth. 2015). 1 he production ol child-resistant packaging is a vital necessity
for liquid nicotine in order to prevent child injury. Healthcare providers can help avoid accidents
and injuries through education. It is crucial tor healthcare providers to become vigilant
regarding patient education for safe handling, storage, and disposal of electronic nicotine
devices.
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B. Letter of Informed Consent
Informed Consent is for Clinicians in Mississippi who we are inviting to participate in the
research of The Mississippi University for Women's Graduate Nursing Department. The title of
oui research is, Health Risk Associated with Inappropriate Storage and Disposal of Electronic
Nicotine Devices and The Relation of Education by Health Care Provider.

Shada Breeze Chunn. BSN-RN, Principle Investigator
Mississippi University for Women Graduate Nursing Department

PART I: Information Sheet
Introduction
My name is Shada Breeze Chunn, BSN-RN. I am a current student with Mississippi
University for Women's Graduate Nursing Department. I would like to invite you to participate
in the research of Health Risk Associated with Inappropriate Storage and Disposal of Electronic
Nicotine Devices and The Relation of Education by Health Care Provider. At any time, you may
contact our academic chair, Dr. Brandi Lambert, DNP for more information by email at
bjlambertl@muw.edu or by phone at 662-329-7323.

Purpose of the research
My graduate nursing group has chosen this topic because studies show thtic has been an
increase in injuries to children related to the trending product commonly known as the electionic
nicotine device. While reviewing numerous research studies performed about electronic nicotine
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devices, it became consistently cleai about the lack of knowledge relating to the devices
therefore highlighting the unknown potential dangers.

Confidentiality Statement
The information that we collect from this research project will be kept confidential.
Infonnation about you that will be collected during the research will be put away, the researchers
will be the only people allowed access to see it. No information about you personally will be
obtained other than your email. Only the researchers will know what your email is. and we will
lock that information up with a lock and key. It will not be shared or sold for any reason without
your permission. Your email was used for a survey system so that your survey could be emailed
to you. The researchers and our committee are the only people who have access to your
information. These people include Shada Breeze Chunn. principle investigator, Kaitlyn Smith
(team member), Larissa Bell (team member), I ammy Steele (team member), Dr. Brandi
Lambert, DNP (Academic Chair). Dr. Sally Pearson (committee member), Dr. Cathy Smith
(committee member), and Dr. Brett Pickens (committee member).

Sharing the Results
The knowledge that we get from doing this research will be shared with our class as well

as our instructors through a presentation before it is made widely a\ailablc to the public.
Confidential information will not be shared. After these presentations, we will publish the results
in order that other interested people may learn from our research. We would also be willing to
share it with you if you would like.
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Right to Refuse or Withdraw
You do not have to take part in this research if you do not wish to do so and refusing to
participate will not affect you in any way.
Who to Contact?
If \ou have any questions you may ask them now or later, even after the study has
started. If you wish to ask questions later, you may contact any of the following: Shada Breeze
Chunn, BSN-RN at sbburroughs@myapps.muw.edu.

This proposal has been reviewed and approved by MUW Graduate Nursing Department IRB.
which is a committee whose task it is to make sure that research participants are protected from
harm. If you wish to find about more about the IRB, contact Dr Brandi Lambert, DNP,
Academic Chair at bjlambertl@muw.edu.

PART II: Certificate of Consent
I have read the foregoing information, or it has been read to me. I have had the opportunity to
ask questions about the research and those questions have been answered to my satisfaction. I
consent voluntarily to participate as a participant in this research.
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C. Participant Questionnaire
Education Regarding Electronic Nicotine Devices Among Health Care Providers
My name is Shada Breeze Chunn, BSN-RN. I am a current student with Mississippi University
for Women s Graduate Nuising Department. I would like to invite you to participate in the
research of Are Health Care Providers Educating Their Patients on Proper Storage and

Disposal of Electronic Nicotine Devices? The information that we collect from this research
project will be kept confidential. Information about you that will be collected during the research
will be put away, the researchers will be the only people allowed access to see it. No information
about you personally will be obtained other than your email. Only the researchers will know
what your email is. and we will lock that information up with a lock and key. It will not be
shared or sold for any reason without your permission. Your email was used for a survey system
so that your survey could be emailed to you. The researchers and our committee are the only
people who have access to your information.

Please Circle your response:
1.

How long have you been practicing as a health care provider?

Less than 5 years
5-10 years
10-20 years
20+ years
2.

What specialty area do you currently practice?

Primary Care
Cardiology
51

Pulmonology
Women's Health
Other
3.

Does your care area use a tobacco/nicotine screening tool?
YES
NO

4. Does your screening tool include all types of tobacco and nicotine to include electronic
nicotine devices?
YES
NO
5. How would you assess your knowledge level about electronic nicotine device?
Nothing at all
Very Little
A moderate amount
A lot

6. Do you provide education to your patients regarding proper storage and/or disposal of
electronic nicotine devices?
YES
NO

V.

Are you aware of the FDA recommendations for proper storage and disposal of electronic

nicotine devices?

52

YES
NO
8. How comfortable are you talking with patients about electronic nicotine device usage, storage,
and disposal?
Very Uncomfortable
Somewhat Uncomfortable
Somewhat Comfortable
Very Comfortable
9. Do you know the risk associated with electronic nicotine device liquid if not properly stored or
disposed of?
YES
NO
10.1 would you like to know more about electronic nicotine devices, including storage and
disposal.
Strongly Agree
Agree
Neutral
Disagree
Strongly Agree

Thank you for participating in our survey!
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D. Statistical Analysis

Education regarding electronic nicotine devises: Statistical
results
Methods: Data was downloaded from SurveyMonkey as an
Excel file and imported into SPSS. SPSS 25.0 was used to
conduct the descriptive analyses and chi-square analyses of
independence.
Results: A total of 178 respondents completed the survey.
Their responses are summarized below (pages 1- 10). The
analyses conducted to address the research questions are on
pages 11 through 14.
1) How long have you been a practicing healthcare provider?
How long have you been a practicing healthcare provider?
;
Valid

•
66
35

Percent
37 1
19.7

Va'td Percent
37.3
19.8

10-20 years

33

18 5

18 6

75 7

20+ years

43

24 2

24.3

100.0

177

99.4

100.0

1

6

178

100.0

Less lhan 5 years
5-10 years

Total
Missing

System

Total

Percent
37.3
57.1

How long have you been a practicing healthcare provider?

How long have you been a practicing healthcare provider?

2) What specialty area do you currently practice.
What

arfia do

Y o u currently practice?

Cardiology

78
11

Pulmonology

17

96

9.6

8

45

45

Vaiid

Women's Heallh

Cumulative
Percent
43.8
50.0

Valid Percent
43.8
6.2

Percent
43.8
6.2

Other

64

36 0

36 0

Total

178

100 0

100.0

..
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What specialty area do you currently practice?
90

What specialty area do you currently practice?

3) Docs your care area use a tobacco/nicotine screening tool?
Does your care area use a tobacco/nicotine screening
tool?
'

Valid

YES
NO
Total

1

• ;•

'

1

.

Percent

Va KI Perc en

Cumulative
Percent

160

89 9

89 9

B9 9

18

10 1

10 1

100 0

178

100 0

100.0

Does your care area use a tobacco/nicotine screening tool?
!

,ES

MO

Does your care area use a tobacco/nicotine screening tool?

4) Docs your screening tool include all types of tobacco and
nicotine to include electronic cigarettes?
| Does your screening too! include all types of tobacco

55

|

4) Docs your screening tool include all types of tobacco and
nicotine to include electronic cigarettes?
Does you r screenin9 tool include all types of tobacco
and r icotine to include electronic cigarettes'?
Frequency
Valid

YES

106

NO
Total

Herein:

Valid Percent

72

59 6
40 A

59 6
40 4

178

100.0

100.0

Cumulative
Percent
59.6
100.0

Do.. your .crooning too! includo >1! typo, of tobacco and nicotino to Include electronic cigarette.?
120 :

&
c

rES

NO

Does your screening tool include all types of tobacco and nicotine to include electronic cigarettes?

5) How would you assess your knowledge level about
electronic cigarettes?
How would you assess your knowledge level about electronic
cigarettes?
Frequency
Valid

Val-d Percent
2.2
41.0

Cumulative
Percent
2.2
43.3

Nothing a: ail
Very little

4
73

Percent
22
410

A moderate amount

91

51 1

51.1

94 4

A lot

10

56

5.6

100 0

Total

178

100 0

100.0

How would you assess your knowledge level about electronic cigarettes
too •

"3

5) How would you assess your knowledge level about
electronic cigarettes?
How would you ass ess your knowledge level about electronic
cigarettes?
Frequency

Percent

Valid
Very little

Cumulative
Puree p. t

Val e! Pcount

2.2

73

41.0

41.0

A moderate amount

SI

51 1

51.1

94.4

A lot

10

56

56

100 0

Total

178

100 0

100 0

43.3

How would you assess your knowledBe level about electronic ci0arettes?
100 !

Homing a*, all

Very little

A moderate amount

A 'ot

How would you assess your Knowledge level about electronic cigarettes?

6) Do you provide education to your patients regarding proper
storage and disposal of electronic cigarettes?
Do you provide education to your patients regarding
proper storage and disposal of electronic cigarettes?
Frequency
Valid

Percent

Vo id Percent

Cumulative
Percent

10

56

56

56

NO

168

94 4

94 4

100 0

Total

178

100 0

100 0

YES

Do you provide education to your patients regarding proper storage and disposal of electronic cigarettes?
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7) Are you aware of the FDA recommendations for proper
storage and disposal of electronic cigarettes?
Are you a> *are of the FDA recommendations for proper
stora ge and disposal of electronic cigarettes?
Frequency
YES

Valid

Percerr

15

Cumulative
Percent

Va id Percent

84

84

84
100 0

NO

163

91 6

91 6

Total

178

100 0

100 0

Are you aware of the FDA recommendations for proper storage and disposal of electronic cigarettes?
200

Are you aware of the FDA recommendations for proper storage and disposal of electronic
cigarettes?

8) How comfortable are you talking with patients about
electronic cigarette usage, storage, and disposal?
How comfortable are you talking with patients about electronic
cigarette usage, storage, and disposal?
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent
11 8
41 0

Very comfortable

21

11.8

11 B

Somewhat comfortable

52

29.2

29.2

Somewhat uncomfortable

61

34.3

34.3

75.3

Very uncomfortable

44

24.7

24.7

100.0

178

100.0

100.0

Total

How comfortable are you talking with patients about electronic cigarette usage, storage, and dispos

Vorj romforTahlo

<^maMhat r/vnfnrtahlo

c^r»rr»owhnt
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9) Do you know the risk associated with electronic ciuarette
liquid if not properly stored or disposed of?
Do yoi know the risk associated with electronic
cigarette liquid if nc t properly stored or disposed of?
Valid

YES
NO

Frequency
38
140

Per; en*.
21 3
78 7

Va'id Percent
21 3
78 7

Tola!

178

100 0

100 0

Cumulative
Percent
21 3
100 0

Do you know the risk associated with electronic cigarette liquid if not property stored or disposed of?

10) 1 would like to know more about electronic cigarettes,
including storage and disposal.
I would like to know more about electronic cigarettes,
including storage and disposal.
Valid

Cumulative
Percent
30.3
78.7

Frequency
54
86

Percent
30 3
48.3

Valid Percent
30.3
48.3

Neutral

26

14 6

14.6

93.3

Disagree

12

67

6.7

100.0

178

100 0

100.0

Strongly agree
Agree

Total

I would like to know more about electronic cigarettes, including storage and disposal.
too;
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There are two research questions:
I Are healthcare providers routinely asking about
tobacco and nicotine use, to include electronic
cigarettes during the personal/social history
interview?
This research question is not addressed directly. There is one
question about the use of tobacco/nicotine screening tools and
one about whether screening tool includes electronic cigarettes
Does your care area use a tobacco/nicotine screening tool? *
Does your screening tool include all types of tobacco and
nicotine to include electronic cigarettes? Crosstabulation
Count
Docs your screening tool include
al1 types of tobacco arid nicotine to
fit lutje electronic ciGaretles"-'
YES
Doos your care area use a
tobacco'nicotine screening
tooP

YES

NO
Total

Total

NO
105

55

1

17

18

106

72

178

160

Most respondents use a tobacco/nicotine screening tool (N=160,
89.9%). Of those that use a screening tool, 105 respondents
report that the screening tool includes all types of tobacco and
nicotine to include electronic cigarettes (N=105, 65.6%)

2. Are healthcare providers providing education to their
patients on proper storage and disposal of electronic
nicotine devices?
Do you provide education to your patients regarding
proper storage and disposal of electronic cigarettes?
Valid

YES
NO

Fruquency
10
168

Percent
5.6
94.4

Valid Percent
5.6
94 4

Total

178

100.0

100.0

Cumulative
Percent
56
100.0

Looking at the same question with respect to years of practice,
shows that there is no difference by years of practice. The chisquare test of independence results are included.
Bat Chart

•w t

•••

Ill Ij

C «c1

Less than 5 years

'-10years

10 20yeas

-

yeas

How long have you been a practicing healthcare provider?
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Do you
provide
education
to your
patients
regarding
proper
disposal oT
electronic
cigarettes?

Chi-Square Tests (years of practice x providing
education)
Va'-ue
Pearson Chr-Square

2 034

Likelihood Ratio
linear-by-Lmear Association

2 057
294
177

N of Valid Cases

Asymptotic
Sirjn.f canr:*
sided)

f
3

565

3

561
588

1

a 4 cells (50 0%) have expected count less than 5 The mimmum
expected count is 1 86

Next, the same analysis was conducted to determine if the
response to providing education varied by current specialty
practice area.
In this case, there is a significant difference. A chi-square test of
independence was performed to examine the relation between
specialty area and providing education to patients regarding the
proper storage and disposal of electronic cigarettes. The relation
between these variables was significant, (4, N=178) = 13.49,
p=0.009. After the Bar chart, I have included the chi-square test
of independence results

J|

Do you
provide
education
to your
patients
regarding
proper
storage
and
disposal of
electronic
cigarettes?

ao

J

Primary Care

Cardiology

Pu'monolog,

Women's

Otnei

Health

What specialty area do you currently practice?

Chi-Square Tests (specialty x providing education)
Value
Pearson Chr-Square
ttnear-by-Linear Association
N of Valid Cases

13 494'
11 014
1 263
17H

dl
4

Asymptotic
S»gnif>canco (2s«ded)
.009

4
1

026
261

a 5 cells (50.0%) have expected count less than 5. The minimum
expected count Is 45

2
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