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ABSTRACT

INTRoDUCTION Vape shops sell electronic cigarettes and related products such as e-liquids, which
may contain nicotine. Direct contact with nicotine can lead to adverse health effects, and few
regulations exist on how nicotine is handled in vape shops. This study examined how customers
and employees come into contact with, and handle, nicotine-containing e-liquids in vape shops
with the goal of informing potential future regulation of nicotine handling in vape shops.
MeTHoDs Data were collected from 77 vape shops in the Los Angeles basin. Characteristics of
the shops were documented by employee interviews and in store observations. Data collection
was focused on shops located in areas with high concentrations of communities of interest; 20
shops from African-American communities, 17 from Hispanic communities, 18 from Korean
communities, and 22 from non-Hispanic White communities.

rResuLts Half of the vape shops allowed customers to sample e-liquids with nicotine. Most of
the shops (83%) provided self-service sampling stations for customers. A majority of shop
employees (72%) reported that spills of e-liquids containing nicotine had occurred in the past.
While 64% of the shops provided safety equipment, only 34% provided equipment for proper
nicotine handling. Furthermore, 62% of shop employees reported handling nicotine without
gloves or other safety equipment.

concLusions Regulation on the handling of nicotine by customers and vape shop employees is
important to prevent unsafe practices and subsequent injury. The frequent occurrence of spills
and limited availability of safety equipment in vape shops highlights the need for the creation
and enforcement of regulations to protect employees and customers. Appropriate safety training
and equipment should be provided to employees to prevent accidental exposure to nicotine.
Information on ways to safely handle nicotine should be communicated to vape shop employees
and customers.
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INTRODUCTION

The rise in the popularity of electronic cigarettes (e-cigarettes)
hasled to the emergence of new retail outlets, vape shops, which
supply rechargeable e-cigarettes, custom blended e-liquids
and accessories'™. Vape shop employees and customers can
be exposed to nicotine-containing e-liquids, which can lead
to adverse health effects (diarrhea, nausea, vomiting)*>°. The
nicotine concentration in most e-liquids range from 0 to 36
mg/mL"® but some 10 mL bottles can contain up to 720 mg
of nicotine®’. The toxicity of nicotine has been documented'’.
Symptoms of nicotine poisoning include nausea, dizziness,
vomiting, along with eye irritation, and severe cases can lead

to death especially among children'®'°. The current accepted

oral fatal dose is 1 mg per kg of body weight for an adult but
there have been cases of people ingesting higher amounts and
surviving'’.

The federal government provides guidelines for handling
nicotine through the Occupational Safety and Health
Administration (OSHA), but these guidelines have mainly
centered on the safety of tobacco leaf harvesting and processing
plants'. Recent research demonstrated that calls to poison
control centers regarding nicotine exposure from e-cigarettes
have increased markedly over the past four years'. Calls
commonly dealt with eye and skin irritation as well as ingestion
especially among children'.

While studies on nicotine poisoning have focused on the
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occupational hazard in both the harvesting of tobacco leaves
and as a pesticide in horticultural settings,''*' there is little
information on nicotine-related hazards in vape shops™. It is
important to address the customer and employee handling
of nicotine-containing e-liquids in vape shops to prevent
poisoning through skin or eye absorption, and inhalation. This
study examined how customers and employees of vape shops
handled nicotine-containing e-liquids. Findings should inform
public and occupational health agencies on how to address
the handling and packaging (e.g. warning labels, bottles that
can reduce accidental spillage, the use of safety equipment for
the handling of nicotine) of nicotine-containing e-liquids in
vape shops to reduce the risks for employees and customers.
Findings should also inform communication strategies about
the potential harmful effects and risks posed by handling
e-liquids.

METHODS
Data were collected from a study on vape shops in the greater

Los Angeles area'**

.This study examined characteristics of the
shops through employee interviews and store observations.
The vape shops were identified through a Yelp search? and were
included if they only sold e-cigarettes and related products and
did not sell other tobacco products like combustible cigarettes
(see Sussman et al., 2014 for more details). Communities of
interest were identified through publicly available US Census
data and mapped out by racial/ethnic composition. We focused
on these racial/ethnic groups because they are representative
of the diversity in the Los Angeles area and have distinct
tobacco use profiles®. Data collectors attempted to contact
104 shops of which 17 were found to be out of business, 4
declined to participate, 4 were tobacco shops (which also sold
e-cigarettes), 1 was a hookah lounge/vape shop, and 1 was a
distributor. The remaining 77 shops were surveyed, observed,
and included in analyses.

The final sample included 20 shops from African-American
communities, 17 from Hispanic communities, 18 from Korean
communities, and 22 non-Hispanic White communities.
Allem et al4 found significant differences in vape shop
employees’ attitudes and use of tobacco products between
ethnic communities providing further support for exploring
differences across communities.

Data Collection

Data collectors approached shop employees to conduct the
interview and shop observation. The interview was administered
to shop employees (clerks, managers, or shop owners) based
on availability. The employee who participated in the interview

received a $50 gift card for their time and for allowing the
data collector to conduct the shop observation. Two data
collectors visited each shop so that one could conduct the shop
observation while the other administered the interview. Data
were collected from June 19, 2014 to December 8, 2014.

Measures

Employee Interview. The interview asked participants about
their age, gender, ethnicity, spoken languages, position at the
vape shop, and length of employment. Participants were asked
if they permitted customers to sample nicotine-containing
e-liquids and at what concentrations. Participants were asked
about how custom blends of nicotine-containing e-liquids
were prepared, and whether employees or customers made
the custom blends or if all e-liquids sold came pre-packaged.
Participants were asked about the length and type of training
they received about nicotine handling and whether they were
told about the toxicity of nicotine and any other related dangers.
Questions also pertained to whether there had ever been a spill
of nicotine-containing e-liquid, and whether participants had
ever touched nicotine-containing e-liquids directly without
gloves, and if the shop provided safety equipment (gloves and
goggles).

Shop Observation Form. The shop observation form assessed
prices, types of e-cigarettes, e-liquids, promotional materials,
merchandise, and rebuild equipment on display, as well as

evidence of e-liquid spills.

Analysis

Chi-square tests were conducted to determine if nicotine
handling, and the availability of pre-mixed e-liquids, varied
across communities. Chi-square tests were also conducted to
examine whether stores that allowed customers to mix their
blends of nicotine-containing e-liquids were less likely to use
safety equipment (i.e. gloves, safety eyewear, masks), and
whether employee nicotine handling practices differed by the
level of training they received.

RESULTS
Vape shop employees were primarily male (86%) and the
mean age was 27.9 years (Table 1). About 25% of participants
reported being the owner, 39% as manager, 33% a clerk, and
4% other (usually an owner/manager or owner/clerk). The
mean length of employment was 11.2 months (sd=5.0).

All retailers sold rechargeable e-cigarettes, while 17%
sold disposable types. Respondents indicated that they sold
products with various amounts of nicotine concentrations

including: 0 mg/mL (99%), 3 mg/mL (76%), 6 mg/mL (96%),
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Table 1: Participants’ Characteristics (n-77)

Male 86%
Mean Age (yrs) 27.9 (s0=8.4)
Community Ethnicity
Korean 23%
Hispanic 22%
African-American 26%
Non-Hispanic White 29%
Employee Ethnicity
Asian 27%
Hispanic 9%
Non-Hispanic White 27%
Other 36%
Language Use
English at Work 96%
English at Home 94%
Shop Position
Owner 25%
Manager/Supervisor 39%
Clerk/Staff 33%
Mean Length of Employment (Months) 11.2 (sd=5.0)
Aware of FDA requlatory action regarding vape shops 95%
Sells disposable e-cigarettes 17%
Sells rechargeable e-cigarettes 100%

12 mg/mL (97 %), 18 mg/mL (86%), 20 mg/mL (4%), 24
mg/mL (42%), and other, higher concentrations going up to
36mg/mL (40.8%). Table 2 presents data on the handling of
nicotine-containing e-liquids. All of the shops reported that
they permit their customers to take free trial puffs. 50% of the
vape shop employees reported that they permit customers to
have free samples of nicotine-containing e-cigarettes. During
the shop observation we also found that 83% had self-service
stations or free samples of e-liquids visible and accessible
to customers. Most of the shops (85%) gave samples with a
nicotine concentration between 6-10 mg/mL. About 44% of
vape shop employees reported providing samples with lower
concentrations (1-3 mg/mL), while 18% reported that their
samples had nicotine concentrations between 11 and 30 mg/
mL. When asked about the mixing of nicotine-containing
e-liquids at the shop, 32% reported that employees could do
the mixing, and 24% reported that customers were allowed
to mix the e-liquids. More than half (56%) of the employees
reported that they only sold e-liquids that were mixed before
arriving at the shop. Only 8% of employees responded yes to
all three scenarios (pre-mixed, employee mixing, and customer
mixed). Having pre-mixed solutions in the shops differed by

community (p<0.05) with 30% of shops in non-Hispanic white
communities, 24% in African American, 23% in Korean, and
22% in Hispanic communities offering pre-mixed solutions.
Employees of shops that were located in non-Hispanic White
communities (30%) were significantly more likely (Fishers,
p<0.05) to report having pre-mixed solutions in their shops
when compared to shops in African American (24%), Korean
(23%), and Hispanic (22%) communities.

72% of employees reported that there had been spills
of nicotine-containing e-liquid, and 35% of the shops that
reported spills had evidence of spills during the in-store
observation along with 26% of the shops that reported no spills
during the employee interview. Data collectors reported that
most (88%) of the observed spills were on shop counters or
near the self-service areas.

Employee Training

Only 17% of the participants indicated that they received
training on how to handle nicotine and the information they
received focused on the use of safety equipment (gloves),
exercising caution when handling e-juices, and the importance
of washing any areas of the skin exposed to nicotine. Shops
that reported training varied significantly across ethnic
communities (Fishers, p<0.05), with 30% of shops in African
American communities, 28% in Hispanic communities, 41%
in Korean communities, and18% in non-Hispanic White
communities reporting they receive such training. Only 20%
of vape shop employees indicated that they were informed of
the dangers of handling nicotine.

Safety Equipment & Clean—up Procedures
The majority of shop employees (84%) reported that safety

equipment such as gloves or goggles were provided for the

Table 2: Vape Shop Handling of Nicotine containingI: Liquids

Allows customers to sample e-liquids w/ nicotine 50%
1-3 mg/mL 44%
6-10 mg/mL 85%
11-30 mg/mL 18%
Only sell pre-mixed (prior to arrival at shop) 56%
Mixed by shop employees 32%
Customer allowed to mix e-liquid 24%
Safety equipment provided to employees 84%
Provided for nicotine handling 56%
Provided for rebuilds 81%
Nicotine-containing e-liquid spills 72%
Handles nicotine-containing e-liquids without gloves 65%
Customer e-liquid self-service stations 83%
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employees. Having evidence of spills differed by the availability
of safety equipment (Fisher’s p=0.05), with 35% of shops that
provided safety equipment and 18% of shops that did not
provide safety equipment observed to have evidence of spills.
Most shops (81%) however, reported that safety equipment
was for e-cigarette rebuilds (e.g., drilling extra holes in vape
pens), while 56% reported that it was provided for nicotine
handling. About 65% of employees reported that they touch
nicotine-containing e-liquids directly without gloves. The
ANOVA test found that reports of employees touching
nicotine varied significantly by length of employment of those
interviewed (F=8.44, p<0.01) with those who had worked less
than a year at the shop more likely to report touching nicotine
without gloves. 29% of participants indicated that were told to
wear gloves while cleaning up and 16% did not mention any

cleanup protocol in their response.

DISCUSSION

The present study is the first to document vape shops’ practices
for handling nicotine-containing e-liquids, as a potential
occupational hazard. A strength of this study is that the
observational component allowed us to directly observe events
in the vape shop rather than relying only on employees’ self-
reports, which could be subject to social desirability bias. The
frequent occurrence of spills and limited availability of safety
equipment in vape shops highlights the need for the creation
and enforcement of regulations to protect employees and
customers. Regulations could include, but are not limited to,
smaller bottle openings to decrease chance of spills, wearing
protective gloves, along with clear and obvious warning labels.
While it would take large amounts of nicotine-containing
e-liquids to be fatal to an adult, there are still concerns
with other adverse health effects (e.g., nausea, dizziness,
eye irritation) that could occur'. Some of the employees
interviewed received no training at all in handling of Nicotine
containing products, and most were not informed of the dangers
of nicotine-containing e-liquids. Findings provide directions
for public health professionals, labor unions, health protection
agencies, and regulatory bodies on the need for educational
materials for vape shops, e.g., instructions on proper handling,
clean up, and practices for customer access to nicotine-
containing e-liquids, as well as the need for proper labeling
of these products, and the establishment and publications of
guidelines in the handling of nicotine containing products, and
addressing this as potential occupational hazard. Employees
need to know. Given the high numbers of vape shops that have
surfaced across the U.S., a large-scale education campaign may

be warranted. The presence of vape shops on social media

suggests that using online platforms in communication may be
effective in delivering information to both consumers and vape
shop employees®'*.

The research on tobacco retailer practices has shown that
there are differences based on a community’s racial/ethnic
profile*®**. One might speculate that we would see similar
practices in the vape shop retail environment. Early research
on vape shops has shown that there are some differences in
tobacco product attitudes and tobacco product use based on
racial/ethnic community*. The research presented here further
investigated the presence of the differences in vape shop
practices based on racial/ethnic community. The differences
found in regards to training are also concerning in regards
to how well informed vape shop employees are in different
communities. It is important that vape shops be well informed
given the recent FDA deeming rule that will make the practice
of free samples illegal.

Much of the current public health focus on e-cigarettes and
vape shops has pertained to flavorings, bans on use in public
spaces, and access to minors,>**! but the handling of nicotine-
containing e-liquids in vape shops is also important. Currently,
this area is largely self-regulated and the introduction of
regulatory agency oversight would protect both the employees
and the customers. Regulatory oversight could also help
motivate vape shop owners/managers to provide appropriate
training for their employees and proper protection for their
customers against any potential harmful constituents found
in e-liquids. There is evidence of vape shops responding well
to public health policies or expected future policies, such
as prohibiting sales to minors and prohibiting minors from
entering shops'. It is imperative that regulations are put in
place that protect vape shop employees and customers from
exposure to nicotine in e-liquids.

Limitations

Vape shops in Los Angeles may not be representative of shops
in other areas of the U.S. Future studies should examine the
handling of nicotine-containing e-liquids across the country.
Comparing vape shops in states and cities with high regulatory
environments to those with lower regulatory environments
would inform federal agencies. Further, this study relied
on a convenience sample based on Yelp searches and may
not be representative of all vape shops and retailers. Future
studies could build a sampling frame of vape shops based on
business license records. A probability sampling procedure
from this type of sampling frame would make samples more
representative of vape shops in the LA area or greater US.

It must also be noted, however, that this data was collected
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before the recent FDA deeming rule on e-cigarettes. Under
the new regulations, free samples and trail puffs of e-cigarettes
containing nicotine are forbidden. The data collection measures
(interview and observation) did not specifically ask about the
presences of warning labels on nicotine-containing products.
This information would aid in understanding the effectiveness
of such labels. Data were cross-section and longitudinal studies
are needed to document how vape shops adapt to regulations
in the future.

Despite these limitations, this study suggests the need for
regulation in the handling of nicotine-containing e-liquids.
Regulating the handling of nicotine by customers and vape
shop employees is important to prevent unsafe practices and
subsequent injury. Appropriate safety training and equipment
should be provided to employees to prevent accidental
exposure to nicotine. Findings should motivate the creation
of other policies to protect both vape shop employees and
customers from nicotine exposure, and provide strategies
for more effective communication of potentially harmful
constituents in e-liquids. Findings could also help in the
creation of future educational materials and campaigns as well

as new communication strategies from regulatory authorities.
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