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Abstract

BACKGROUND—E-cigarettes are the most commonly used tobacco product among US youth
and are regularly used on school grounds. We assessed school staff’s awareness of students’ e-
cigarette use, response by schools, and resources needed to address use, and examined e-cigarettes
confiscated by school staff in North Carolina to guide prevention and identify needed resources.

METHODS—In May 2019, staff from a random sample of 25 of 451 North Carolina public and
charter high schools were invited to complete an online survey and semistructured interview; 12
schools consented to = 1 component (survey, N = 514; interviews, N = 35). Staff knowledge

and perceptions of students’ e-cigarette use and school tobacco policies were assessed, including
school efforts to address e-cigarette use. E-cigarette products confiscated by nine schools from
students during the 2018-2019 school year were collected.

LIMITATIONS—Only 12 public high schools participated, and these schools might not be
representative of all North Carolina high schools. Quantitative surveys were not collected from

all staff at participating schools; however, the response rate was 62% and included different staff
positions and both urban and rural schools. Finally, e-cigarette products collected by schools might
not be representative of all devices used by students.

RESULTS—Among surveyed staff, 33% observed students using e-cigarettes on school grounds;
86% believed e-cigarette use somewhat or largely contributes to learning disruptions. Overall, 94%
of respondents knew their school’s policy prohibits student e-cigarette use on school grounds,

and 57% were not confident their school has resources to help students quit. From 35 interviews,
themes included concern that schools’ tobacco-free policies do not deter use and additional
resources are needed to address e-cigarette use in schools. Of 336 collected devices, there were
different e-cigarette types and most (65%) e-liquid bottles were flavored.

CONCLUSION—Efforts are warranted to incorporate evidence-based curricula; educate staff,
parents, and youth regarding health risks of e-cigarette use; and help youth quit e-cigarettes.

The US Surgeon General declared youth e-cigarette use an epidemic in 2018 [1]. In 2020,
19.6% (3.02 million) of US high school students reported current e-cigarette use [2]. Among
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North Carolina high school students, e-cigarette use rose 89.4%, from 1.7% in 2011 to
20.9% in 2019 [3]. E-cigarettes are available in youth-appealing flavors, including menthol,
mint, candy, and fruit [4, 5]. In 2020, 84.7% of high school students who currently used
e-cigarettes reported using flavored products [2].

The e-cigarette landscape has changed rapidly, since the first products were introduced,;
newer generations of products, including “pod mod” systems (e.g., JUUL) contain nicotine
salts, delivering higher concentrations of nicotine with less throat irritation [1]. Nicotine

is highly addictive, can harm adolescent brain development, and can prime the brain for
addiction to other drugs [5]. In addition to nicotine, e-cigarette aerosol can include other
harmful ingredients [5]. E-cigarettes can also include tetrahydrocannabinol (THC), the
primary psychoactive ingredient in cannabis [4]. Approximately one-third of US youth
e-cigarette users in 2016 reported ever using cannabis in e-cigarettes [6].

North Carolina schools are required to have a policy prohibiting tobacco product use,
including e-cigarettes, on school grounds or at school-sponsored events [7]. However, media
reports indicate students use e-cigarettes during school [8, 9]. A 2018 survey reported 18%
of students aged 12-17 had seen JUUL used in school [10, 11]. In 2018, the US Surgeon
General identified teachers as allies who can reduce youth e-cigarette use [5]. It is important
to assess school staff knowledge of types, student use, and harms of e-cigarettes and to
develop evidence-based interventions that staff can implement, because other than parents,
teachers are the adults who most frequently interact with school-aged children. A recent
national survey of teachers and administrators found that fewer than half could identify

a JUUL, and that policies were difficult to enforce because e-cigarettes can be discreet

in appearance, aerosol, and scent [12]. However, data are limited regarding school staff’s
awareness of student e-cigarette use in schools, school policies, actions taken, resources
needed, and types of e-cigarettes students use. To guide North Carolina’s prevention efforts
and identify resources needed in schools to address e-cigarette use, we assessed these topics
among school staff from a sample of 12 North Carolina high schools. Additionally, we
analyzed e-cigarette products confiscated by staff from students in these schools during
2018-2019.

Study Population

In May 2019, a random sample of 25 of all 451 public and charter high schools

in North Carolina was invited to participate in the assessment, which consisted of an

online quantitative survey, in-person semistructured qualitative interviews, and a product
assessment. The 25 selected schools were identified using a random number procedure. The
principal of each selected school was sent an email inviting staff to participate. Schools were
classified into rural and urban areas using 2010 Rural-Urban Commuting Area (RUCA)
codes from the US Department of Agriculture [13]. No incentives were offered to the
schools for participation.
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Online Quantitative Survey

The principal of each school emailed the survey to all full- and part-time school staff

at participating high schools, including administrators, teachers, coaches, security, and
janitorial staff. It consisted of 44 closed-ended questions that were pre-tested in a California-
based survey. After survey completion, respondents were asked to volunteer for an in-person
interview.

In-Person Interviews

We conducted three interviews per school. If at least one principal or assistant principal
volunteered, one was selected; remaining interviewees for each school were randomly
selected. The interviews were conducted one-on-one and lasted ~30 minutes. Interviewees
provided verbal consent to allow recording of the interview. Interviewees were asked open-
ended questions on the same topics assessed during the online survey to obtain more
in-depth information regarding staff knowledge of student e-cigarette use behaviors and
actions taken, as well as resources needed to address youth e-cigarette use in schools. For
example, questions to assess resources at schools included, “What steps has your school
taken to reduce students’ use of e-cigarettes?” and, “What kind of training or resources on e-
cigarette or vaping devices are needed to better inform school staff about this issue?” Probes
were also provided for each question so the interviewer could ask follow-up questions.
Interview questions were pre-tested in high school staff who participated in a California-
based study. No incentives were provided to interviewees. Interviewers were trained in
qualitative interview techniques by CDC staff.

Product Assessment

Principals and assistant principals at each school were asked to provide all e-cigarette
products, including devices, pods or cartridges, e-liquid bottles, and chargers, confiscated
from students or found on school grounds during the 2018-2019 academic year. When
schools wanted to keep products, pictures were taken. Confiscated e-cigarette products
were categorized as e-cigarettes, pods or cartridges, e-liquid bottles, or other items (e.g.,
chargers). E-cigarettes were then categorized by brand and e-liquid bottles were categorized
as flavored or not.

Descriptive and Qualitative Analysis

Results of descriptive analysis of quantitative surveys were reported as proportions for
categorical variables or medians and interquartile ranges for continuous variables. Analyses
of questions about actions taken by schools to prevent or reduce student e-cigarette use
were restricted to the highest-level administrator (i.e., principal, or assistant principal) who
responded to remove within-school clustering. Data were stratified by urban and rural
location; results were similar and are presented in aggregate.

All interviews were professionally transcribed. A codebook was created containing themes
using interview guide topics. Four investigators (LR, GB, CH, LD) revised the codebook
and established uniformity among coders. Using standard protocols, coders independently
coded the same transcripts and identified any additional codes. To reach consensus, all
coders reviewed and discussed coding decisions from one transcript. Inter-rater reliability
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was tested through the Dedoose Training Center, which reports a pooled Cohen’s kappa
statistic to summarize inter-rater reliability across multiple items [14]. Twenty-two excerpts
were randomly pulled from a previously coded transcript and all coders re-coded each
excerpt. The pooled kappa across coders range was 0.64-0.90, indicating good to

excellent agreement. Transcripts were then divided among coders and independently coded.
Prominent themes and illustrative quotes across participants were identified.

Ethics Considerations

Results

The Centers for Disease Control and Prevention reviewed this assessment for human
subjects protection and it was determined to be a non-research activity. All participants
provided written consent and were provided information on youth tobacco use prevention,
education, and cessation after the interview.

Participating Schools

Of 25 schools invited, 12 schools (48%) in 11 counties geographically dispersed across
North Carolina consented to survey participation. Ten were public schools and two were
public charter schools. Of these, staff from 10 participated in in-person interviews and nine
schools provided confiscated e-cigarette products or allowed pictures to be taken. Based on
RUCA codes, one school was in a rural area, one in small-town core, two in micropolitan
area core, five in metropolitan area high commuting, and three in metropolitan area core.
School size ranged from < 200 students to > 1700 students (median: 805 students).

Online Quantitative Survey

Overall, 959 school staff were sent the quantitative survey and 599 responded (62%).

Of these, 25 were excluded because they only answered demographic questions; 60 were
excluded because they were staff for middle schools attached to high schools. The final
analytic sample was 514 school staff from 12 schools. Median number of surveys returned
by school was 48 (interquartile range [IQR]: 30-59).

Among 514 respondents, 67% were female; 34% were aged 40-49 years and 28% were aged
> 50 years (Table 1). Respondents worked at their current school for a median of six years
(IQR: 2-12 years); most were teachers (76%). Forty (8%) reported ever personally using
e-cigarettes, with 20% of those reporting past month use.

Most respondents (91%) indicated that e-cigarette use among students is somewhat (45%)
or very (46%) problematic (Table 2). The majority of respondents (90%) also reported
student e-cigarette use is a somewhat (43%) or high (47%) priority concern for their school
administration. Overall, most respondents (86%) reported that they are somewhat (51%)

or very (35%) confident in their ability to recognize e-cigarettes. Most respondents (79%)
reported that e-cigarette use among students is very harmful, with none reporting that it is
not at all harmful. Additionally, 86% of respondents reported that students’ e-cigarette use
somewhat (65%) or largely (21%) contributes to disturbances in learning.
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Among 167 (33%) respondents who reported seeing students use e-cigarettes on school
grounds during the 2018-2019 school year, 79% saw students use in bathrooms, 68% in
parking lots or personal vehicles, and 48% in classrooms (Table 2). Among non-principal
and non-assistant principal respondents (n = 155) who reported seeing students use e-
cigarettes on school grounds, 83% reported some students to school administrators; 35%
confiscated the e-cigarette and did not return it. Among principals and assistant principals
(n = 16), 88% reported assigning out-of-school suspensions, confiscating the e-cigarette,
and notifying parents/guardians. In contrast, smaller numbers of principals and assistant
principals referred students to counseling (n = 3), a drug program (n = 1), or a tobacco use
prevention program (n = 2).

Approximately 90% of respondents were aware that school policy prohibits e-cigarette
use by students in school buildings, vehicles, and on school grounds (Table 3). A similar
proportion correctly reported that they knew the policy prohibits use by school staff and
visitors. A lower proportion correctly reported that the school policy prohibits e-cigarette
use at off-campus school-sponsored events by both students (78%) and staff and visitors
(71%). Ninety percent reported that they were somewhat (51%) or very confident (39%)
their school effectively enforces policy.

Based on responses from the highest-level administrator at each school (i.e., principal

or assistant principal), 5 out of 11 reported increased bathroom or hallway patrol was
implemented during the past 12 months. Five respondents reported that their school held
informational meetings for teachers, four reported educational sessions for students and
parents, and three sent an email or letter to parents. Some reported their school had installed
cameras (n = 3), educational posters (n = 3), or tobacco-free school signs (n = 1), or adopted
e-cigarette prevention curricula or programs (n = 1).

Although 57% of all respondents reported that prevention measures taken by their school
were somewhat (52%) or very (5%) sufficient to reduce student e-cigarette use, nearly half
(43%) reported they were insufficient (Table 3). Similarly, 34% of respondents were not
confident their school had resources to prevent student e-cigarette use, and 57% were not
confident their school had resources to help students quit e-cigarettes. The top resources
respondents reported needing were education for parents (55%), resources to help students
quit (45%), and updated curricula (38%).

In total, 74% of respondents reported being in favor of a state law to raise the minimum
legal age to purchase tobacco products from 18 to 21, and 72% favored a law to ban flavored
tobacco products.

In-Person Interviews

Thirty-five interviews were conducted; 48% of interviewees were female, 71% were
teachers, and 23% were principals or assistant principals. Interviewees worked at their
current school for a median of six years (IQR: 2-12 years). Three common themes
emerged: pervasiveness of e-cigarette use; varying consequences for student e-cigarette
use; and absence of scientific information and educational resources concerning harms of
e-cigarettes.
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Interviewees reported that student e-cigarette use was common and perceived this was likely
attributable to ease of access, product novelty, flavors, and marketing campaigns designed
to appeal to youth. Concerns included easy access to e-cigarettes from family, friends,

and online sellers, and access to distribution networks within schools from other students.
Additionally, interviewees reported that they perceived students of all social groups used
e-cigarettes, and some perceived that health and safety misconceptions among students
might contribute to widespread use in schools. One interviewee stated, “/ mean, every kid
aoes it. It’s not one type of kid that does it. Every kid does it.” Interviewees were concerned
about the perceived increase in drug use at their schools and reported they believed students
were using e-cigarette devices for cannabis in addition to nicotine: “Kids got pods with THC
in itand...they are high as a kite.”

Principals and assistant principals were more knowledgeable about tobacco policies than
most teachers and other respondents. Additionally, teachers and other respondents were
often unaware of disciplinary processes that occurred after reporting students who used

or possessed e-cigarettes. Teachers were adamant they should not be the ones searching
students thought to be in possession of e-cigarettes, whereas principals, assistant principals,
and school security openly discussed searching students for e-cigarettes. Interviewees
described varying enforcement, both between and within schools, ranging from one day in-
school suspension to a mandatory five-day out-of-school suspension: “There’s a protocol for
the school, but I think some teachers handle it differently.” Several interviewees noted the
ineffectiveness of enforcement and advocated harsher punishments, whereas others reported
need for increased student counseling and cessation resources: “/t [current disciplinary
action] does not change their behaviors, we know that. So, we’re trying to figure out what
else we can do.”

Most interviewees reported that their schools’ efforts to reduce youth e-cigarette use were
insufficient. They believed the constantly changing design (i.e., ability to conceal devices),
limited effectiveness of disciplinary actions, and lack of parent support make it difficult to
reduce e-cigarette use in schools. Most wanted more information for staff, students, and
parents on immediate and long-term health impacts, including information from experts or
youth who have suffered health consequences from e-cigarette use. One interviewee stated,
“The kind of thing that in my opinion would make a huge impact on Kkids, is to hear other
kids and what they’ve gone through, what it has cost them.”

Product Assessment

In total, 336 e-cigarette products were collected from nine schools (Figure 1). This
comprised 176 e-cigarettes, 96 pods or cartridges, 27 e-liquid bottles, and 36 other items
(e.g., chargers). Approximately half (48%) of e-cigarettes collected were JUUL brand, 16%
were SMOK, and 9% were Suorin. Among 27 e-liquid bottles, only two brands appeared
more than once. Based on name, 65% of e-liquid bottles were labeled as sweet or fruit
flavored.
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Discussion

Findings from the online survey, in-person interviews, and product assessment suggest that
e-cigarette use on school grounds is common in 12 North Carolina schools despite presence
of a statewide tobacco-free-schools policy [7]. Overall, school staff felt underresourced to
prevent youth e-cigarette use.

The discreet design of pod mods, product novelty, flavors, marketing campaigns that appeal
to youth, and ease of access likely contribute to e-cigarette use among students [1, 16-18].
The products confiscated consisted of primarily pod mods and flavored e-liquid bottles. Pod
mods typically contain nicotine salts, which can be inhaled at higher quantities with less
throat irritation than freebase nicotine used in older e-cigarettes [1]. Pod mods are also easily
concealable, making them appealing to youth, difficult for teachers to identify, and easier to
use in school [19-22].

Surveyed and interviewed respondents stated that increased patrol in hallways and
bathrooms and informational meetings for teachers, parents or guardians, and students

were the most common measures taken to address student e-cigarette use. Additionally,
in-school or out-of-school suspensions were the most frequently reported disciplinary
actions; referrals to counseling or tobacco or drug use prevention programs were less
common. However, respondents reported that the prevention and disciplinary measures
were insufficient deterrents for students to reduce e-cigarette use. Similar to other research,
educators in this study reported that the discreet appearance of e-cigarettes makes it difficult
to enforce the policy [12]. However, respondents were also confident that their school
effectively enforces the policy. This may indicate that the perception of policy success and
effective enforcement is influenced by knowledge of emerging e-cigarette products and
shifts in use patterns. Moreover, our study reported that school staff perceive that parental
knowledge about dangers of e-cigarette use is insufficient. Finally, some respondents
believed that suspension failed to address nicotine dependence or addiction. E-cigarettes
can deliver high concentrations of nicotine, which is highly addictive [5]. Thus, students
with nicotine dependency may benefit from cessation interventions to assist them in quitting
e-cigarette use. Furthermore, interviews revealed that knowledge of schoolwide tobacco
policy and disciplinary action differed among respondents. Although some respondents
expressed need for harsher punishments, others voiced need for counseling or cessation
treatment for students who used e-cigarettes.

Approximately one-third of respondents were not confident their school had sufficient
resources to prevent e-cigarette use among students. Education for parents was the
perceived need most reported by respondents. During interviews, respondents reported
that information specifically on immediate and long-term health effects of e-cigarettes is
crucial for parents. In a survey of US parents of middle and high-school students, 74%
reported receiving no communication from their school regarding e-cigarettes [23]. The
Surgeon General concluded that coordinated, multicomponent interventions that combine
school-based policies and programs along with other population-based strategies (e.g.,
price increases, mass media campaigns, and smoke-free policies) are effective in reducing
initiation, prevalence, and intensity of smoking among youth; these approaches have also
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been recommended to address youth e-cigarette use [5]. School staff also reported that
highlighting real stories from youth within schools might help reduce and prevent e-cigarette
use. In North Carolina, one local teenager who overcame addiction to e-cigarettes has

shared his story at multiple North Carolina schools [24-26]. Because parents have also been
identified as key allies by the Surgeon General in addressing youth e-cigarette use [5], a
promising strategy for schools might be to prioritize distribution of information to parents on
harms of e-cigarette use.

In addition to the need for school resources to prevent use, approximately half of staff
reported needing additional resources to help students quit e-cigarettes. There is limited
evidence for effective clinical treatments for youth tobacco cessation, though there are
promising interventions, including behavioral interventions [27, 28]. Increasing school staff
awareness of cessation resources for youth, including state quitlines and evidence-based
school curricula, is also important [29, 30]. Additionally, the high proportion of school
staff who supported raising the minimum age to purchase tobacco products from 18 to 21
and favored a law to ban flavored tobacco products indicates substantial support for legal
measures that may prevent youth tobacco use.

This study is the first in North Carolina, and among the first nationally, to assess school
staff’s awareness of students’ e-cigarette use, responses, and resources needed by schools

to address use. Nonetheless, the study is subject to limitations. First, only 12 public high
schools participated, and these schools might not be representative of all North Carolina
high schools. However, participating schools were geographically diverse and in urban and
rural locations. Second, quantitative surveys were not collected from all staff at participating
schools and the number of surveys received differed by school; however, the response rate
was 62%, both urban and rural schools submitted a similar number of surveys with a median
of 48 surveys, and different staff positions were represented. Third, e-cigarette products
collected by schools might not be representative of all devices used by students. However,
literature suggests pod mods and flavored products are popular among youth, consistent with
products confiscated [2, 20]. Finally, data were not collected from students or parents.

This study underscores the significant burden of e-cigarette use on schools, school staff,
and youth. Efforts are warranted to incorporate evidence-based curricula; educate staff,
parents, and youth regarding health risks; and help youth quit e-cigarettes. Such efforts

may occur as part of a comprehensive approach alongside population-based interventions
implemented by local and state health departments. This includes ensuring that smoke-

free and tobacco-free policies include e-cigarettes and are enforced; increasing price of

all tobacco products; restricting young persons’ access to e-cigarettes in retail settings;
licensing retailers; developing youth-targeted anti-tobacco public education campaigns that
include e-cigarettes; and enforcing policies that raise the minimum age of purchase to 21 [1,
4,16, 31, 32].
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FIGURE 1.
E-cigarettes and E-cigarette Products Collected From Nine North Carolina High Schools

During the 2018-2019 Academic Year
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TABLE 1.

Demographic Information of School Staff Survey Respondents From 12 High Schools—North Carolina, 2019
(N =514)

Demographics No. (%)
Sex
Male 155 (30)
Female 344 (67)
Prefer not to answer 15 (3)

Age, yrs (n =513)

20-29 62 (12)
30-39 111 (22)
40-49 175 (34)
>50 145 (28)
Prefer not to answer 20 (4)

Occupational information

Years worked at current school, median (IQR) 6 (2, 12)

Current position?

Principal or Assistant Principal 16 (3)
Teacher 391 (76)
Administrative Staff 20 (4)
School Counselor 15(3)
Coach or Athletic Director 38 (7)
Other? 77(15)

Staff e-cigarette use

Ever used e-cigarettes 40 (8)

Used e-cigarettes in the past month® 8 (20)

IQR, interquartile range.
N (%) unless otherwise noted. N = 514 unless otherwise noted.
Frequencies might not add to N = 514 because of missing data.

Percentages may not add to 100% because of rounding.
a . .
Categories are not mutually exclusive.
Includes school paraeducators, librarians, nurses, psychologists, supervisors, security, janitorial or maintenance staff, and bus drivers.

c .
Among n = 40 respondents who ever used e-cigarettes.

N C Med J. Author manuscript; available in PMC 2024 July 17.



Page 14

Tanz et al.

(01) 18 104021
(62) vO¥ (OHL oyum) J10 agd
(62) 90v (OH.L yum) siqeuued
(z6) €Lv 3UNOJIN

pUuleluod ued sana.leb1o-a SeourISqnNS

(12) 90T Bunnquuod Ajabie
(59) Lzg BunNgLIUOD TeYMaWIOS
(¥1) 2L BUINQLIU0D 10N

(S0S = u) uoieaNPa pue BuluIes] Ul S3DUBCINISIP O} LONNGLIUOD 3sh aY1eJeb19-3

) 12 mou 1,uod
(62) 90¥ Injwrey AIsA
(L1) 28 InywLey Aj81eI8poN
(0o Injwiey |[e 78 10N

syuapnis Buowe asn anaJebia-a Jo sseujnjwIeH

(ge) 8L1T UapIU0D AIaA
(19) €92 JUSPIIUOI TRYMBWOS
(1) 2L JUSP1JUO09 10N

(TS = u) sanaiebia-a 8z1ubodal 01 ANjIge Ul BIUBPLUOD

(Ly) e Aoud ybiH
(ev) zze Aoud e reymawios
(01) 05 Auoud e 10N

(TG = u) uonensiuIwpe J04 anssi Aliold

(9v) 9¢2 anrews)qoid Aiap
(sv) zez 217eWa|qoAd JeYMaWOS
(6) 9v wiajqosd e 10N

sjuapnls Buowe sanatebio-s Jo asn

(%) "oN asn a11a.4eb19-9 Jo suondaosad yers

(¥TG = N) 6T0Z “euljosed YHON—S|00UdS YBIH ZT Woi4 SPUNoJs) [00YdS UO 3sn a11aseb19-3 JO SUoIeAIasqQ pue suondasiad JJeis |0oyss
‘¢ A1avL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

N C Med J. Author manuscript; available in PMC 2024 July 17.



Page 15

Tanz et al.

(67) € Buiutem [egJan Juspnis anes
(€9) 01 uoisuadsns [00yas-ul paubissy
(88) ¥T uoIsuadsns [00Y2S-J0-1N0 PaubIssy
(88) vT uelpJenb 1o juased paynoN
(89) ¥T 11 UINJ21 J0U PIP pue d)aJeBIo-s Payeasyuo)
(%) 9T = 0N mmucsoa Jooyas uo sanatehi1o-a Buisn uass alem sjuspnis uaym Buiel pariodal sjediounid juessisse pue sjedioutid suonoy
v oo
Mz Aep 10 SSB[O JO PUB T8 JUBPNIS O} 31 PaUINIa) pue a1aJeBIo-3 8y} PaTeISIU0D
(e)s UOI2E OU 001
© v uonualap paubissy
(8¢t uelpsenb Jo juased paynoN
(02) 1€ BUIUIEM [BQIaA JUSPNIS BARS)
(s¢) s 11 UIN}3J JOU PIp pue alaJeblo-a paredsiyuo)
(e8) 82T uoneASIUIWLPE 00YIS 0] JUspNIS parioday
(%) gpSST = ON spunoib [00yas uo sanasebio-a Buisn sjuspnis BuiAIasqo Jelge Buniel patiodas JJels SUonoY
Mz oo
(11 IEIEI e}
(67) 2€ S3]91UaA [00UIS
(02) ve sp|aly suods
(92) e S[emapIS
(92) v SW00J 183207
(5¢) 85 shem|jeH
(sv) 08 SWI004SSe[D
(89) €T saJo1yan [euosiad o s10] Buryied
(62) zeT swooJyleg

2(L9T = u) sanaehio-a Buisn usss SIUBPNIS JO UOIELIOT

(9%) 'ON Jeak [00Y2s 6T0Z—8T0Z @43 Bulinp spunoib |00yds uo s311a4eb19-9 JO 8N ,SIUSPNIS PAAISSHO OUM JJe1s
(1) 09 MoU| 3,UuoQ
(roe auoN
M9 oo

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

available in PMC 2024 July 17.

N C Med J. Author manuscript



Page 16

Tanz et al.

*(sfediound jueisisse pue spediounid “*a°1) siojeAISIUILIPE BpN|oUl JoU monQ

"3AISN|9Xa Ajjeninwi Jou ale mw:omSmON

‘Buipunod o asneaaq 90T 03 Ppe 1ou ybiw sabejuadiad eyep Buissiw Jo asnedsq #TS = N 01 ppe Jou ybiw sa1ouanbai4 "palou asIMIBYIO SSBUN TG = N "Palou aSIMIBYI0 Ssajun (%) N

‘loulqeuuRd0IpAYENs) ‘OH L

@1 uonuelep paubissy

()R weaboud Bnup e 01 paliajey

€ne welboid uonuanaid asn 032eq0] & 0] Paliajey

(61) € Burjasunod 01 paliayey

(61) € 1UBLUSII0LUS ME| 0] Palia)ey
Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

N C Med J. Author manuscript; available in PMC 2024 July 17.



Page 17

Tanz et al.

®T

welboad Jo wnnoLINg uonussid anatebio-a YinoA mau pardopy

(R

subls [00Y9S 8314-0008401 MU Paj[eIsu]

(e

sJ9)sod [euoireanpa dn ind

(L2 e

SseJawed pa|[eIsul

(e

suelpenB 1o syussed 03 JaNd| J0 |1ews JUsS

(98) v

SJUBPNIS 10} UOISSS BUOITRINPS PlaH

(9¢) ¥

suelpaenB 1o syuased 1oy Bunsaw [euonewosul plaH

(s¥) s

s18yoe8) Joy Bunssw jeuonew.oul plaH

(sv) s

Joared woouyreq Jo Aemjjey pasealou]

Q.m:u = U) Jojensiuiwpe [aAs] 1saybiy Aq pariodal se syjuow ZT 1sed sy Ul uae) sey |00YIS SaINSes|A|

(%) 'oN

wwtw;ﬁm_o-m JO 8sn ,Sjuspnis adnpaJ 10 juanaud 0y use)] saanses|N

(6€) 26T

JUBPIIUO0D AlBA

(19) L¥T

JUSPIJLOD TRYMBLIOS

(o1) 0§

U9PLU0I 10N

(6817 = U) sanateb1o-a 10y Ao1j0d 93.14-0998701 B} S3II0JUS AJ9AIII813 |00YIS INOA Jey) 2UapIIU0D

(T2) 9ve

(881 = u) suans pasosuods-jooyas sndwes-}Jo Iy

(06) Tv¥

(z6¥ = U) suspnis 1iodsuel) 0 Pasn S8[OIYaBA JBLI0 IO S8SNQ |00YIS UD

(98) zzy

(06% = u) spuno.b j0oyds uo apIsINO

(z6) 6717

(06% = u) sBuipfing jooyas uj

pSIONSIA pue yJers Ag sanaleBio-s Jo asn sygiyold Aorjod |00yos aiaym uoIeI0] Jo aBpajmoud|

(82) 08¢

(06 = U) S1UBAS palosuods-]ooyas sndwed-Jo 1y

(z6) 0517

(T6% = U) suapnis 1odsuel) 0 Pasn Sa[oIYaA JBLI0 IO S8SNQ |00YIS UD

(06) 8¥

(681 = u) spunoJb |00Y3s Uo BPISINO

(v6) T9¥

(06% = u) sBuipfing jooyas uj

pSIUapMs Ag sana.lelio-s Jo asn siqiyold Aojod |0oyos siaym uoiea0| J0 abpajmoud|

(%) 'OoN

Aa110d |00yos 8a.y-000eq0 |

(¥TS = N) 6T0Z ‘euljoseD YHON—s|ooyds YbiH T wol4 sanareblo-3 jo

s .SIUBPNIS 82NPaY 10 JUBA3IJ 0] PaPaaN $89IN0SaY pue ‘UaMel Sainsea|y ‘Ad1j0d |00YdS 8314-0908q0] JO suondadiad pue abpajmous] s,11e1S [00YdS

Author Manuscript

‘€31avl

Author Manuscript Author Manuscript Author Manuscript

N C Med J. Author manuscript; available in PMC 2024 July 17.



Page 18

Tanz et al.

aAISN|OX® Ajjeninwi 10u aJe mw__ommumomv

‘Buipunod Jo asneaaq 9%00T O} ppe Jou 1ybiw sabeiuadlad erep Buissiw Jo asneaaq 4TS 01 ppe 10U JyBiw salouanbal4 "pPajou asIMIBYI0 SSaUN $TG = N ‘Palou asIMIBYI0 ssajun (%) N

(e1) 29 Mouy 1,uoQ
(st 2L ON
(z2) ose SOA

(8% = u) eurjosed yuoN ui ‘s)npoad Buidea Jo spinbij-a se yons ‘syonpoid 0998¢0) 0) PAPPE B Jey) SIOAR|S UBQ 0) Me| B JO J0AR) U]

(o1) 8% Mouy 1,uoQ
(91) 62 ON
(1) 25 SOA

(¥8% = u) Tz abe 01 8T abe wouy euljoID YLION UI s1onpold 029eqo)] aseyaind 0] abe [efa] wnwiuiw ay) asiel 0} Me| dAI1I818 Ue JO JoAe) U]

(%) 'oN SMe| 0200} |ernuslod Jo Alljiqelone
(8¢€) 6T wiN[NLUND Y[eay parepdn
(sv) ez 3UN0dIU 0} pajoIppe syuapns diay 0} $a2IN0saY
(59) s8¢ sjuased 1oy uoieanp3

pSaNa1eB19-9 Jo asn sanpai d|ay 0) papasu seaunosal dol.

(9) 8z UBPLU0d AJsA
(L&) BLT U310 1eYMBWOS
(29) 9.2 1USPIUOI 10N

(e8v = ) unb sana1eB19-3 BuIsn 0) PBIOIPPE BJe OYM S)uBpNIs d|ay 0} S8IN0SBI BU) SBY |00YDS INOA Jey) 82UsPIIU0D

(6) 5 1UBpLU0D AIsA
(L9)sle 1U3P1IUO0 1eYMBWOS
(¥e) ¥9T 1USPIUOI 10N

(¥8% = u) suapnis Ul seaseBIo-9 JO 8sN JUsABId 0) S32IN0SA B) SBY |00YIS INOA 18y} 8UBPIIU0D

(%) 'ON sa1184eb19-3 JO asn ,S1UBPNIS 3INPaJ J0 Juanald 03 $32.4N0SaJ |00YIS
(9) sz a1aNs AiaA
(z9) 8z JUBIJIYNS JeYMBWOS
(ev) 802 UBI21YNS 10N

A._”m¢ = CV wwﬁw\_mm_ouw JO 8sn Spuspnis adnpaJt 03 JU3IdIYNS aJe Sainseawl Jeyl :o_amu._wn_

6)1T 3UON
o Josouse a)18seb19-9 19818p 0} SIOSUSS Paj[eIsu]
Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

available in PMC 2024 July 17.

N C Med J. Author manuscript



Page 19

Tanz et al.

Jediounid juesisse Jo fediounid e si JoyesisiuIwpe [aAs] mm:m__._q

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

N C Med J. Author manuscript; available in PMC 2024 July 17.



	Abstract
	Methods
	Study Population
	Online Quantitative Survey
	In-Person Interviews
	Product Assessment
	Descriptive and Qualitative Analysis
	Ethics Considerations

	Results
	Participating Schools
	Online Quantitative Survey
	In-Person Interviews
	Product Assessment

	Discussion
	References
	FIGURE 1.
	TABLE 1.
	TABLE 2.
	TABLE 3.

