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Abstract
Introduction This article reviews evidence-based smoking cessation and prevention programs for Indigenous youth and young
adults in Australia, Canada, New Zealand, and the USA.
Methods A systematic review using PubMed and PsycINFO search engines was conducted to identify randomized controlled
trials (RCTs) and quasi-experimental studies focusing on Indigenous youth and young adults.
Results Beyond two Cochrane reviews (2012) of smoking cessation and prevention programs for Indigenous youth and young
adults, we located only two additional studies post Cochrane review. Combined results from the articles in the Cochrane reviews
and the more recent studies suggest that recruitment of young Indigenous populations is challenging. Only one study with the
smoking cessation program using mobile phone text messaging among the Maori was shown effective.
Conclusions Additional evidence-based programs are essential for Indigenous youth and young adults to reduce smoking
initiation and prevalence rates. Further evaluations of commercial tobacco use prevention and cessation programs are needed
to bridge the gap between tobacco-related health disparities in Indigenous and non-Indigenous populations. Additionally, qual-
itative research is encouraged to further understand the barriers to recruitment.
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Introduction

Indigenous youth and young adult populations in Australia,
Canada, New Zealand, and the USA have remarkably higher

smoking rates than their non-Indigenous counterparts.
Significant health disparities exist in these high-income coun-
tries where smoking prevalence is nearly double among
Indigenous youth when compared to non-Indigenous youth
populations. In Canada, daily smoking prevalence is 29.6%
among First Nation youth compared to 18.1% of Canadians
ages 12 and older [1, 2]. In Australia, 42% of Indigenous
Australians are current smokers by early adulthood (15–
24 years) [3]. In New Zealand, Maori youth male are almost
twice as likely than non-Maori youth males to smoke (27%
daily smoking prevalence rate for Maori youth males com-
pared to 15% among non-Maori youth males), while Maori
females are four times as likely as non-Maori youth female to
smoke (34% daily smoking prevalence among female youth
Maori compared to 8% non-Maori female youth) (New
Zealand Health Survey, 2016). Similarly, in the USA, past-
month smoking prevalence among 9th–12th graders (14–
18 years) was 24.3% among AIs, as compared with 18.6%
amongWhites [4]. Unfortunately, indigenous populations will
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bear adverse health consequences of commercial tobacco use
and lower life expectancy [5]. Obviously, more attention is
needed to prevent smoking initiation and increase smoking
cessation to reduce the morbidity and mortality, particularly
among Indigenous youth and young adults.

Smoking initiation at an early age is a strong indicator of
long-term nicotine addiction and subsequent smoking-related
diseases [6]. Average smoking initiation age among on-
reserve First Nations youth is 10 years, as compared with
age 17 years among Canadian youth [7]. In US studies, AI
youth initiated smoking at earlier ages than all other racial/
ethnic groups [8]. Primary social factors influencing smoking
initiation among adolescents include peer group pressure, pos-
itive attitudes towards smoking, and the observation of adult
smoking [9]. Indigenous adolescents might experience ad-
ditional risk factors including easy access to tobacco from
smoking family members, introduction to tobacco at an
early age through ceremonial tobacco use, and access to
tobacco retailers on tribal lands, which typically have low-
er tobacco taxes and less-stringent enforcement of laws
restricting tobacco sales to minors than tobacco retailers
outside of tribal lands [10–13].

Efforts to prevent commercial tobacco use initiation and
reduce the use of regular tobacco use are essential to curb
the high tobacco use rates among Indigenous youth and young
adults. Numerous tobacco prevention and cessation programs
have been implemented in various Indigenous populations,
but few of them have been evaluated rigorously.
Identification of evidence-based programs can help program
planners select and implement the most-effective programs for
each population. This article summarizes tobacco prevention
and cessation programs that have been rigorously evaluated
among Indigenous youth worldwide. The Cochrane reviews
undertook this task in 2012, publishing a review of prevention
programs for Indigenous adults [14] and a review of cessation
programs for Indigenous youth [15].

This article will briefly review and summarize the two
Cochrane reviews and synthesize additional studies of
smoking cessation among Indigenous youth and young adults
(ages 18–27) that were conducted since 2012. This review
only includes studies of youth and young adults. We use the
same criteria that the Cochrane reviews used: RCTs and quasi-
experimental studies.

Methods

PubMed and PsycINFO search engines were used for the lit-
erature search. The term, “Indigenous,” can vary by region
and population, but the use of the “Indigenous” term for this
paper is to be consistent when describing “First Nations,”
which are Indian populations Indigenous to Canada,
“Australian Aboriginal” or “Torres Strait Islanders” for the

Australian Indigenous, “Tangata Whenua” or “People of the
land” for the Maori people of New Zealand, and “American
Indian/Alaskan Natives” (AI/AN) for the US Indigenous pop-
ulations. Each of these Indigenous populations has experi-
enced colonization and removal from their motherland and
culture after living in their country for thousands of years [16].

First, an overall search using the key terms “American
Indian Tobacco Cessation Programs” or “Native Alaskan
Tobacco Cessation Programs” yielded 13 peer-reviewed jour-
nal articles on tobacco cessation intervention. From these,
only two articles met the inclusion criteria of being a RCT or
quasi-experimental trial and having an age restriction (ages
18–27) on tobacco cessation interventions.

A more specialized search on tobacco prevention and ces-
sation was conducted using a combination of 12 key terms.
The search strategy for each country included the “name(s) of
the “Indigenous population” AND (“Youth” OR “Emerging
Adults”) AND (“Tobacco Cessation” OR “Smoking
Prevention”). For example, a search for New Zealand includ-
ed the following key terms: (“Tangata Whenua” OR “People
of the land” OR “Maori”) AND (“Youth” OR “Emerging
Adults” OR “Young Adults” OR “Adolescent”) AND
(“Tobacco Cessation” OR “Smoking Prevention”). This
search yielded no studies on commercial tobacco prevention.

Results

Prevention—Cochrane Review

The 2012 Cochrane review included two commercial tobacco
use prevention studies among AI youth (Gilchrest, 1987;
Schinke, 1994). Both studies were RCTs using a multi-com-
ponent, community-based intervention tailored to the AI
youth population (total N = 1505) to prevent commercial to-
bacco use. The Gilchrest study intervention (total N = 109
participants) included a 10-session skills enhancement pro-
gram offered in the school setting compared to a test-only
control group (three intervention sites, one urban and two
rural, and four control sites, one urban and three rural). The
Schinke study (n = 1396) was implemented at Tribal schools
with three study arms: (1) skills only (15 classroom sessions
along with booster sessions 6 months after initial interven-
tion), (2) skills community (same as skills only, with annual
intervention community involvement which included commu-
nity activities for students to model to their parents and com-
munity the skills they learned from the classroom), and (3)
control (no intervention).

Neither of these studies found a statistically significant dif-
ference in smoking between the intervention and control
groups at the final follow-up timepoint. However, the
Gilchrest study found a statistically significant difference in
positive change in tobacco use at posttest (p < 0.05; change
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score of − 0.15 for intervention and − 0.01 for control), but it
was not maintained at 6-month follow-up (p < 0.05). This
study found no significant differences between the inter-
vention and control groups on change in attitudes, self-
esteem, or knowledge. The Schinke study found no signif-
icant differences between intervention and control groups
at any follow-up.

Cessation—Cochrane Review

The Cochrane review titled, “Interventions for smoking
cessation in Indigenous populations (review)” [15] includ-
ed four studies. Of the four, only one study [17] met the
target age range of young adults where the recruitment aim
of the cessation program was to maximize participation of
the young adult Maori population in New Zealand. The
other three studies were among Indigenous adults, with
mean ages of over 35 years.

The Bramley et al. [17] randomized controlled study in-
volved a smoking cessation service (Stop Smoking by
Mobile Phone—STOMP) using mobile phone text messaging
targeting young smokers (16 years and older) to determine if
STOMP was as effective for Maori as non-Maori populations.
There were 355 Maori participants with 176 in the interven-
tion group and 1705 non-Maori participants with 676 in the
intervention group. The intervention included regular, person-
alized text messages to provide smoking cessation advice,
support, and distraction for 6 weeks, with reduced messages
thereafter until the end of the 26-week follow-up. The text
messages were in English (over 1000 text messages) and in
the Maori language (over 140 text messages), with informa-
tion on Maori traditions. The control group received no
smoking-related information but did receive text messages
with reminders to complete follow-up surveys. Results indi-
cated the Maori in the intervention group were more likely to
report quitting at 6 weeks (26.1%) than those in the control
group (11.2%) (RR 2.34, 95% CI: 1.44–3.79). There was no
significant difference between the RR for Maori and that for
non-Maori (RR 2.16, 95% CI 1.72–271), indicating that the
STOMP program, when culturally targeted, is effective
among Maori youth.

Prevention and Cessation Studies beyond Cochrane
Review

Additional RCTstudies on tobacco cessation intervention pro-
grams since the Cochrane review are limited (two additional
peer-reviewed journal articles—see Table 1). For commercial
tobacco prevention programs since the Cochrane review
(2012b), no additional studies were found (Table 2).

Whittaker et al. [18] conducted a RCT to assess the effec-
tiveness of a multimedia mobile phone intervention for
smoking cessation among young adults (target age of 16–

25 years), particularly among young Maori. The intervention
was comprised of a series of chronologically sequenced video
vignettes of former smokers acting as role models and sharing
their quitting experience and coping strategies over a 6-month
period. Participants were able to select their own role model
from six different available role models, three of whom were
ethnically Maori. The intervention group received one general
health video message every 2 weeks and could receive specif-
ic messages when they texted key words to request additional
support (for example, intervention participants could text
“stress” and receive a video on how to cope with cravings in
a text response). The control group received one video mes-
sage every 2 weeks, with general health messages and re-
minders about the study for 6 months. However, the target
sample size (n = 1300) was not achieved due to difficulty
recruiting young adult quitters (n = 226, 110 assigned to inter-
vention, of which 24% were Maori, and 116 assigned to con-
trol). There were no statistically significant differences in the
six-month continuous self-reported abstinence rates for the
intervention group, which had a 26.4% 6-month abstinence
rate, compared to 27.6% in the control group (p value = 0.8).
Strengths of the study include the use of the social cognitive
theory to develop the intervention with technology-based
health behavior change. Participants provided positive feed-
back on the use of video message technology to support fur-
ther research.

Reasons for low recruitment were potentially due to partic-
ipants perceiving the associated costs of using their personal
mobile phone during the study to be high, even though the
data used for texting and viewing videos were provided at no
charge to their personal mobile phone accounts [18•].
Additionally, the advanced technology of the mobile phone
was a concern, such as being unaware if their mobile phone
could receive video messages when a text message with a
universal resource locator (URL) was sent for participants to
download the video message. Participant incentives of free
data and other mobile phone perks were unattractive; there-
fore, vouchers were offered for mobile phone accessories,
supermarkets, or gasoline until our study’s funding ran out.
Lastly, the low recruitment and participation rates can be in-
dicative that youth and young adults were not ready to commit
to and participate in a smoking cessation program.

In the [19•]randomized two-group design study, a tobacco
cessation program was designed for pregnant AN women of
the Yukon-Kukokwim Delta region, with an average age of
25 years. The intervention group components included the 5
A’s (Ask, Advise, Assess, Assist, and Arrange) cessation
guide followed by a 15- to 25-min counseling session and
viewing of a video sharing success stories of AN women
who stopped tobacco use during pregnancy. Thereafter, a
10- to 15-min counseling session was held after the video
viewing, and participants were provided with a copy of the
video to share with their household. Telephone sessions were
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conducted at weeks 1, 2, 4, and 6 in which the participant’s
tobacco use, self-efficacy, and problem-solving to barriers
were discussed. The control group received a 5-min face-to-
face counseling based on the 5 A’s and were provided with
four culturally tailored brochures on pregnancy and tobacco
use. Overall, enrollment into the program was low: 12% (35
out of 293 eligible), with 17 enrolled into the intervention
group and 18 in the control. The biochemically confirmed
abstinence rates at follow-up were 0% for the intervention
group and 6% for the control.

The low recruitment rate was due to women having low
interest and being not ready to quit smoking [19•].
Additionally, they lacked the time to complete the counseling
visits because of flight schedules to return home. Even with
phone counseling offered, this did not increase participation.
Low rates of participation indicated a lack of acceptance or
perceived feasibility among AN pregnant women to stop
smoking. The social stigma of smoking during pregnancy
and the method of recruitment in a large waiting area of a
hospital could have acted as enrollment barriers. This was
the first study of a smoking cessation intervention for AN
pregnant women.

Project Stop the Use of Nicotine (SUN)

There is a clear need for evidence-based smoking cessation
interventions that are culturally relevant and acceptable to
Indigenous youth and young adults. To promote tobacco
use cessation among AI teens, a RCT is currently under-
way, funded by the Tobacco-Related Disease Research
Program (TRDRP) in California. The study will compare
the efficacy of Project Stop the Use of Nicotine (SUN) (a
modified version of Project EX, culturally targeted to AI
teens) versus a control group [20]. Three hundred AI youth
throughout California are being recruited from urban and
rural/reservation areas. Hypotheses includes (1) AI youth
who receive Project SUN will report less tobacco use at
immediate posttest and 3- and 6-month follow-up com-
pared to the control group, and (2) Project SUN program
effects will be mediated by changes in knowledge, motiva-
tion to quit, and behavioral coping skills. Results will be
available in 2019.

Main Findings—Analysis

While no meta-analysis will be conducted due to insufficient
data being available, the following conclusion identifies
trends in and barriers to creating a successful tobacco cessa-
tion intervention for AI/AN youth and discusses future re-
search directions.Ta
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Conclusions

This review highlights the need for more studies that evaluate
interventions to reduce and prevent the use of commercial
tobacco use among young Indigenous populations around
the world. Three studies (two prevention and one cessation)
in two Cochrane reviews were summarized, and two addition-
al cessation studies were found outside of the Cochrane re-
views. Of the studies, only the smoking cessation program
using mobile phone text messaging among the Maori was
shown to be effective [17]. A funded RCT cessation interven-
tion is mentioned to indicate some current work being imple-
mented among AI youth.

All studies were RCTs which included school-based
(Schinke et al., 1994; Gilchrest et al., 1987), mobile phone
video/text messaging-based [18], and video-based types of
interventions [19•]. These studies only included the AI/AN
and Maori populations.

Of the five studies, the two studies had lower than expected
recruitment [18, 19•] due to but not limited to cost, not being
ready to quit, and social stigma to smoking while pregnant.
Recruitment of youth for cessation programs has been shown
to be a challenge because they may not be ready to commit to
quit [21]. Not being able to achieve the recruitment goal with-
in the trials can substantially under-power the results and hide
any effects on the study findings.

Suggestions to increase future participation rates in-
clude examining additional approaches to maintaining
higher retention and assess potential barriers and best prac-
tices for successful interventions. Finding out the best time
to recruit (e.g. season of the year), offering incentives that
are most valuable to the community, ensuring confidenti-
ality, and including key stakeholders from within the
Indigenous community are some essential ways to increase
recruitment. Qualitative work can help determine the best
time to enroll and where to recruit. Therefore, with larger
sample sizes resulting in adequate power, an effect on quit
rates between groups may be found.

Clearly, more evidence-based commercial tobacco use pre-
vention and cessation services are needed to reduce tobacco
use initiation and smoking prevalence among youth and
young adults. This is particularly true of AI/AN adolescents,
as they face a tremendous health disparity, with smoking rates
being the highest among Indigenous youth when compared to
the non-Indigenous populations.
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