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Abstract

Oral nicotine pouches (ONPs) represent a rapidly emerging
nicotine product. Little is known about the current state
of quantitative research regarding patterns of ONP use;
perceptions and motives related to ONP use; adverse
consequences of ONP use; and use of ONPs relative to other
tobacco products. To address this gap, this review aimed
to summarize the findings of published, population-based
research on ONPs. A comprehensive search of electronic
databases (PubMed, Scopus, Web of Science, and Google
Scholar) was conducted in March 2024 to identify relevant
studies on ONP use. A narrative synthesis of the findings was
performed. A total of 11 studies were identified including
experimental (n=3), cross-sectional (n=7), or
intervention-based (n=1). Nine to 10% of adolescents and
young adults report ever using ONPs. ONP use is most
common among young people who also currently smoke
cigarettes or use electronic-cigarettes (e-cigarettes).
Marketing messages centered around flavors and social
facilitation appear to resonate with young people and
experiencing pleasant flavors appears to a key motive for
ONP use. Immediate adverse consequences of ONP use
appear to be mild. Some evidence suggests that ONPs may
be appealing as a reduced-harm alternative for habitual
smokers. Evidence regarding ONP use patterns among
adolescents and adults appears to be lacking. More
longitudinal studies are needed to better understand the
antecedents and consequences of ONP use. In addition,
more studies are needed to compare the health effects of
ONP vs. e-cigarettes and to better understand the dynamics
of exclusive and dual use of e-cigarettes and ONP.

INTRODUCTION

Oral nicotine pouches (ONPs) are small, tobacco-free
pouches containing pharmaceutical-grade nicotine and
plant fibers.12 Placed between the lip and gum, they release
nicotine absorbed through the oral mucosa,? offering a

smokeless nicotine experience and a potentially reduced-
risk alternative for adult smokers unable or unwilling to
quit.3 Major tobacco companies have heavily invested in
ONPs, marketing various brands such as Lyft, Velo, Zyn,
Dryft, Nordic Spirit, and On! across the United Kingdom
(UK), United States (US), Europe, and Sweden.*? Regard-
less of whether they contain tobacco-derived or synthetic
nicotine, ONPs are classified as tobacco products in the
US.10 Over the years, there has been a considerable increase
in ONP consumption in the US,!! with retail sales increas-
ing from 126.06 to 808.14 million units between August-
December 2019 and January-March 2022.12 As of now, there
are no published studies or reports specifically examining
ONP use within Hawai‘i. However, youth nicotine and elec-
tronic-cigarette (e-cigarette) use remain significant con-
cerns in the state. Approximately 18% of Hawai‘i middle
school students currently use e-cigarette products, the
highest rate reported among all states that collect compa-
rable middle school data.13 Given this high rate of youth e-
cigarette use, it is critical to examine how emerging ONPs
might impact nicotine use patterns among young people in
Hawai‘i.

Many questions remain about the public health impact
of ONPs, including unclear patterns of use, user attitudes,
relative appeal compared to other tobacco or nicotine prod-
ucts, and potential harm-reduction benefits.1415 Concerns
exist that discreet use and flavors may attract youth or en-
courage dual use, undermining benefits associated with the
products.16-18 Although literature on ONPs is growing,!%
20 few reviews have synthesized population-based empiri-
cal evidence. This scoping review summarizes studies ex-
amining ONP user populations, brands, use patterns, be-
liefs, harm perceptions, motives, negative effects, appeal
versus traditional tobacco, and harm-reduction potential
compared to other nicotine products.
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METHODS

The Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) Statement 2020 was used in this
review.2! A literature search was conducted in March 2024
using the electronic databases PubMed, Scopus, the Web of
Science. Google Scholar was used to search and identify the
grey literature. Search terms on ONP included: oral nico-
tine pouch, nicotine pouches, nicotine-containing pouches,
non-tobacco nicotine, tobacco-free nicotine. Boolean oper-
ators (AND, OR) were used to combine these terms during
searches.

Studies were included if they met the following criteria:
(1) published in the English language; (2) reported data
on prevalence, usage patterns, and antecedents and conse-
quences of ONP use; and (3) conducted in any geographi-
cal region with no age restriction. Studies were excluded if
they: (1) were not available in full-text; (2) did not report
original research findings (example: editorials, commen-
taries, reviews were excluded); (3) focused solely on non-
epidemiological aspects (eg, chemical composition, man-
ufacturing process) of ONPs; (4) reported only qualitative
findings (example: findings based on interviews or focus
groups); and (5) did not provide data specifically on ONP
use, but rather on other forms of tobacco or nicotine prod-
ucts. The qualitative studies were excluded because of the
differences in data analysis processes between qualitative
and quantitative studies, making it challenging to draw co-
herent conclusions.22 No restrictions were placed on study
design to ensure inclusion of various types of studies, in-
cluding experimental and observational studies.

Two independent reviewers screened titles, abstracts,
and full texts per set inclusion and exclusion criteria, re-
solving disagreements by discussion or input from a third
reviewer. Reference lists were hand-searched to ensure
comprehensiveness. A final search update before submis-
sion found no new studies meeting the inclusion criteria.
This process ensured relevant, up-to-date literature was
comprehensively included.

Relevant data from included studies were extracted us-
ing a standardized form. This included information on
study characteristics [eg, author(s), publication year, study
design], participant characteristics (eg, age, gender, geo-
graphic location), prevalence estimates, patterns of use,
factors associated with use, and key findings related to ONP
use. A narrative synthesis of the findings from included
studies was conducted to address the present research ob-
jectives.

RESULTS

An initial search identified 90 articles. After removing du-
plicates (7 articles) and other non-qualifying publications
[eg, those with no full-text (5 articles) or non-epidemio-
logical (3 articles), qualitative studies (3 articles)], 72 ar-
ticles remained. An additional 46 citations were manually
removed after reviewing the abstracts and titles. Full-text
review of 26 articles yielded 11 eligible studies23-33 includ-
ing 3 experimental studies,23-25 1 prospective longitudinal

study,26 and 7 cross-sectional studies,2”-33 with 3 of the

cross-sectional studies being part of a longitudinal study.30:
32,33

Sample characteristics

Across studies (N = 20 895), the gender split was balanced,;
47.4% male (n = 10014) and 52.6% female (n = 10 881).
Four studies involved 9490 adolescents (45.4%).28,30,32,33
Two studies analyzed age-related ONP use,2830 3 studies
examined susceptibility (ie, likelihood of using, openness or
willingness to use, ONP in the future),28:3233 and 2 stud-
ies assessed marketing impacts (text or images of product
packaging or advertising) on ONP use.28,33

Race and ethnicity data were not consistently reported
across all studies. Race data were available for 16676 par-
ticipants (79.8% of 20895). Among participants with re-
ported race, 56.1% were White (n = 9347), 10.0% Asian (n =
1665), 8.4% Black/African American (n = 1408), and 25.5%
were categorized as other races (n = 4256). Among partici-
pants with reported ethnicity (n = 10438), 30.6% (n = 3199)
identified as Hispanic or Latino, including Hispanic other
(21.1%, n = 2201), Hispanic White (4.7%, n = 491), and His-
panic multiracial (6.1%, n = 634). Among participants with
reported ethnicity who identified as non-Hispanic, 54.5% (n
= 5693) were non-Hispanic White, 12.7% (n = 1327) were
non-Hispanic Asian, and 2.1% (n = 219) were categorized as
non-Hispanic other.

Five studies reported participants’ education levels,23
24,31,33 with 1 including parental education.33 Educational
level data were available for 4644 participants (22.2% of the
total sample, N = 20895). Among those with reported ed-
ucation, 7.2% (n = 334) had less than a high school educa-
tion, 32.1% (n = 1491) were high school graduates, 1.9% (n
= 86) were currently in college, 31.3% (n = 1453) had some
college education, 3.6% (n = 169) held an associate’s degree,
15.8% (n = 733) held a bachelor’s degree, and 8.1% (n = 378)
had a master’s degree or higher.

Across studies, there were approximately 2977 (14.2%)
ever and 2102 (10.1%) current ONP users. The estimated
total number of cigarette smokers across studies was 3038
(14.5%), and the total number of other tobacco users (in-
cluding e-cigarette, nicotine lozenges, tablets, gums,
toothpicks) was approximately 7203 (34.5%). Only 2 studies
assessed outcomes based on plasma nicotine concentra-
tion, while the majority relied on self-reported outcomes to
determine tobacco or nicotine product use.2325

Study locations

All studies were conducted in the US except for 1, which
was conducted in Sweden.2> Six studies recruited partic-
ipants nationwide from the US,26-31 while 2 studies2324
were conducted in Ohio and 2 others in California.32.33

Study time frames

Eight studies?3.24.27-32 were published in 2023 and 3 stud-
ies25,26,33 were published in 2022. The data collection peri-
ods for the studies varied, spanning from July 2020 to Sep-
tember 2022.23.25
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Key findings
ONP brands

Among the ONP brands mentioned across studies, Zyn was
notably the most common brand, cited across 7 studies.23:
24,27-30,33 O 129-31,33 gnd Vel026:30,31,33 were the next most
commonly mentioned brands, each appearing in 4 studies.
Lucy?8 and Dryft,33 though less prominent, were each men-
tioned in 1 study, respectively.

Patterns of use

Four studies provided insights into the usage patterns and
susceptibility to use among adolescents.28:30,32,33 Across
these studies, 9.7% (578 of 5945) of the participants re-
ported having ever used ONPs; 6.8% (418 of 6131) reported
ONP use in the past 30 days; 8.6% (273 of 3139) reported
intentions to use ONP and 7.8% (333 of 4269) reported will-
ingness to use. Vogel et al (2023) found that 5.2% (162 of
3139) of the participants expressed willingness to try ONPs
if offered by a friend.32 Among young adults, Morean et
al found that approximately 10% had ever used ONPs and
23.5% (144 of 609) participants were susceptible to future
use.2? In their prospective longitudinal study among adult
cigarette smokers, Campbell et al found a decrease in the
proportion of participants using ONPs over the study pe-
riod.26 However, the average number of pouches used per
day increased among those who continued ONP use.

Beliefs and attitudes concerning ONPs

Three studies highlighted varying levels of awareness and
perceptions regarding ONPs among participants, including
youths and young adults.2%31.33 In general, the studies
found that adults’ and young adults’ perceptions of harms
associated with ONPs were mixed.2%31 In their young adult
sample, Vogel et al (2022) found that 49% of participants
were uncertain whether ONPs were less harmful than cig-
arettes and 52% were uncertain whether ONPs were less
harmful than e-cigarettes.33 Individuals who were more
susceptible to using ONPs were more likely to report lower
perceived harms associated with ONPs. They did not find
an association between ONP harm perceptions and being a
current cigarette smoker or an e-cigarette user.33

Dowd et al found that availability of ONPs in diverse, de-
sirable flavors was the most common motive for ONP use.2”
Other important motives included nicotine consumption
and brand-attraction.2” Further, among cigarette smokers
and e-cigarette users, Dowd et al found that being able to
use ONPs where cigarette smoking or vaping was not al-
lowed was a strong motive for ONP use.2?

Two studies found that product packaging and market-
ing may influence ONP-related beliefs and perceptions.24
28 Mays et al found that adult tobacco users and non-users
who viewed ONP packaging displaying a 6mg nicotine con-
centration—compared to 3mg or no nicotine informa-
tion—perceived the ONP as less harmful and less addic-
tive.4 Gaiha et al found that ever-users of Zyn, compared to
never-users, were more likely to “like” Zyn and expressed
increased likelihood of buying Zyn after being exposed to

marketing contents.?8 Participants under 21 were more
likely to consider buying Zyn if the marketing messages
emphasized that Zyn provided access to pleasant flavors,
helped them feel comfortable in social situations, and was
produced by a cigarette company.2® Vogel et al (2022) found
that dual users of combustible and non-combustible to-
bacco were significantly more willing to use ONPs after be-
ing exposed to Facebook content containing ONP market-
ing.33

Negative consequences of ONP use

Two studies examined adverse effects of ONP use.2527
Dowd et al assessed dependence on ONP among current
(past-30-day) users.2” They found that the average depen-
dence, as measured by the Fagerstrom Test for Nicotine De-
pendence-Smokeless Tobacco-FTND-ST, in the sample was
in the range of “significant dependence” [Mean (SD) = 7
(2)].27 Further Dowd et al reported various adverse effects,
including mouth lesions (48%), followed by upset stom-
ach (39%), sore mouth (37%), sore throat (21%), nausea
(9%), “strange jaw sensation” (1%), and none (3%).27 Over-
all, 97% of the sample endorsed at least 1 ONP-related ad-
verse effect. Chapman et al noted mild adverse effects such
as headaches or hiccups.25 No clinically significant changes
were detected in various health parameters, including clini-
cal chemistry, hematology, urinalysis, blood pressure, pulse
rate, and ECG parameters.2> Chapman et al noted preva-
lence of various usage behaviors that may potentially in-
crease the chances of experiencing adverse events, such as
sucking the pouch, moistening the pouch with water be-
fore use, and using 2 pouches simultaneously.2> Some par-
ticipants noted the need to spit out the saliva while using
ONPs.26 Qverall, however, no adverse events reported by
participants were severe enough to require medical evalua-
tion.26

ONPs use and other tobacco products

Two studies found that among adolescents, ever or current
users of cigarettes and/or e-cigarette were more likely to
have used ONP.30,33 Patel et al found that among current
ONP using adolescents, approximately 73% and 49% were
likely to be current cigarette and e-cigarette users, respec-
tively.30 Morean et al found that among young adults, e-
cigarette users were more susceptible to using ONPs.2? In
their sample of predominantly non-tobacco-using adoles-
cents (78.5% of the sample did not currently use any to-
bacco products),2? Vogel et al (2022) found that when asked
about preferences for ONPs over combustible cigarettes,
23% reported lower likelihood of using ONP over cigarettes,
10% reported equal likelihood of using cigarettes and
ONPs, and 9% reported greater likelihood of using ONPs
than cigarettes.33 The pattern was similar when ONPs were
compared to e-cigarettes, with approximately 30% report-
ing a lower likelihood of using ONPs.

Two studies examined nicotine delivery and craving re-
lief effects of ONPs compared with cigarette smoking
among adult cigarette smokers.2325 Nicotine delivery was
assessed in terms of plasma nicotine concentration at spe-



cific timepoints after ONP or cigarette use among smokers
who had abstained from smoking prior to the experi-
ment.2325 Each study compared a lower-nicotine-concen-
tration ONP, a higher-nicotine-concentration ONP, and cig-
arette smoking. Both studies found that at a specific
time-point post-administration, cigarette smoking resulted
in higher plasma nicotine concentration and tended to
show higher levels of craving relief, although the 5.8mg and
10.1mg nicotine pouches used by Chapman et al appeared
to relieve craving at rates comparable to cigarette smok-
ing.23’25

Campbell et al provided ONPs to adult daily cigarette
smokers and followed them over a 6-week period.26 Average
per day cigarette smoking decreased for 82% of study par-
ticipants. At the end of the 6-week period, cigarette con-
sumption was reduced by more than half for 16% of the par-
ticipants.26

DISCUSSION

This review synthesized current population-based, quanti-
tative research on ONPs, examining studied populations,
product types, use patterns, attitudes, motives, adverse ef-
fects, appeal, and harm reduction potential. Eleven studies
(3 experimental, 232> 1 longitudinal,26 7 cross-sec-
tional27-33) revealed key insights and identified gaps need-
ing further investigation.

The majority of the studies (10 out of 11) were conducted
in the US, where Zyn was the most commonly assessed
ONP, reflecting its dominant market share.!3 Research on
other brands remains limited but is expected to grow as
more brands emerge.

Most studies examining ONP perceptions, susceptibility,
and use patterns focused on adolescents and young
adults.28-30.32,33 Thjs aligns with ONPs being the second
most used nicotine product among US adolescents.16 Ever-
use prevalence in these groups ranges from 9%-10%, high-
lighting the need for continued monitoring.

The current findings suggest that marketing messages
focused on flavors and social enhancement may be particu-
larly effective among young people in terms of persuading
them to use ONPs.28 Experiencing a range of pleasant fla-
vors appears to be a key motive guiding ONP use.27 Further,
how ONP products are packaged appear to influence indi-
viduals’ perceptions of harms associated with ONP prod-
ucts.24 Although current evidence regarding harm percep-
tions in the general population regarding ONP use appears
to be mixed,33 strategic marketing and packaging on the
part of the manufacturers may successfully promote lower
ONP harm perceptions, especially among regular tobacco
users.24

Consistent with prior research showing that users of 1
tobacco product often use others,34 current cigarette smok-
ers and e-cigarette users are more likely to use ONPs.29:30
Two studies compared nicotine delivery and craving relief
of ONPs and cigarettes.23,25 Of the 2 studies, 1 using ONPs
with higher nicotine concentrations found that their nico-
tine delivery and craving-relief effects were comparable to
cigarettes,25 while the other found that Zyn did not deliver

nicotine or relieve cravings to the same extent.23 Campbell
et al suggest ONPs may help reduce smoking.26 However,
whether ONPs promote complete switching or dual use re-
mains unclear and warrants further research.

None of the reviewed studies compared ONPs and e-cig-
arettes or other smokeless tobacco products on product ap-
peal, including nicotine delivery or craving-relief effects.
The comparative health effects and public health impact
of dual or substitutive use remain unclear. Given percep-
tions of both as reduced-harm products, dual use may in-
crease. In Hawai‘i, where youth e-cigarette use is among
the highest in the nation, understanding ONP use patterns
is especially important. More research, especially longitu-
dinal studies, is needed to examine exclusive and dual use
patterns, initiation, maintenance, and consequences over
time.

The studies reviewed predominantly included non-His-
panic White samples, highlighting the need to understand
how race and ethnicity influence ONP use and its impact on
other tobacco products to develop effective, equity-focused
health communication. Additionally, examining ONP per-
ceptions among vulnerable groups, such as those with men-
tal health or substance use disorders, is crucial. Although
adverse effects of ONPs are generally mild and manage-
able,27 ongoing monitoring in larger, real-world studies is
necessary. Further research should investigate specific
health impacts such as cardiovascular effects, oral health,
and fetal development and assess the frequency, severity,
and long-term public health consequences of ONP use to
guide appropriate regulations.

The findings of this review have important implications
for tobacco control efforts in Hawai‘i. Given the state’s di-
verse population and unique cultural context, understand-
ing how ONP use and perceptions may vary across different
ethnic groups is crucial. The review’s finding that Asian or
Black young adults were among current ONP users high-
lights the need for culturally tailored prevention and ed-
ucation efforts in multiethnic communities in Hawai‘i. No
studies reported findings specifically for Native Hawaiian or
Other Pacific Islander (NHOPI) participants, highlighting a
critical gap in understanding ONP use in this population.
Research is particularly needed in Hawai‘i to assess NHOPI
youth and young adults’ ONP use patterns, motivations,
and potential health impacts, given their unique cultural
and social context. Additionally, the appeal of flavors as a
primary motivation for ONP use is particularly relevant in
Hawai‘i, where the state legislature has considered flavor
bans for e-cigarettes.3%36 Policymakers may need to con-
sider whether similar restrictions should apply to ONPs.
Furthermore, as Hawai‘i continues to grapple with youth e-
cigarette use, the potential for ONPs to become another at-
tractive nicotine product for young people warrants close
monitoring. The state’s robust tobacco surveillance systems
should be adapted to track ONP use, especially among
youth and young adults. Lastly, commitment by the state
of Hawai‘i to becoming smoke-free by 2030 necessitates
a careful evaluation of how ONPs might impact smoking
cessation efforts and overall nicotine use in the state.3”
As ONPs enter the Hawai‘i market, tobacco control stake-



holders must balance potential harm reduction benefits for
adult smokers with the risk of youth initiation and dual use
among current tobacco users.

This scoping review has limitations such as strict inclu-
sion criteria might have excluded relevant studies, most
studies were cross-sectional limiting causal inferences, and
self-reported outcomes might introduce bias. Despite these
limitations, rigorous screening and diverse study designs
provide a comprehensive overview of existing literature on
ONP use.

CONCLUSIONS

This study summarized current evidence on ONP use,
showing that patterns of use, harm perceptions, and mo-
tives, especially the appeal of flavors, are mostly studied
among youths and young adults, with use common among

current smokers and vapers. Findings suggest ONPs may
appeal as a reduced-harm option for cigarette smokers, but
more longitudinal research is needed to clarify usage tra-
jectories and dual-use patterns with e-cigarettes.
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