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ABSTRACT

Background: Indigenous populations globally experience disproportionately high smoking rates compared to non-in-
digenous groups, underscoring the need for tailored cessation interventions. This systematic review evaluates the 
effectiveness of smoking cessation strategies specifically designed for Indigenous populations. Methods: A system-
atic review was conducted following PRISMA guidelines, assessing trials published from 2014 to 2024. Databases 
searched included the Web of Science, Cochrane Library, SCOPUS, PUBMED, and Google Scholar with a predeter-
mined filter, yielding 2,733 titles and abstracts. Eligible studies included: i) randomised controlled trials (RCTs) and 
quasi-randomised controlled trials published from 2014 to 2024, ii) involved Indigenous active smokers, and iii) fo-
cused on specific smoking cessation interventions. The risk of bias was evaluated via the Cochrane Risk of Bias Tool 
for RCTs (RoB 2.0), and the Risk of Bias in Non-randomised Studies of Interventions (ROBINS-I). Results: 14 stud-
ies met the inclusion criteria, encompassing pharmacological, behavioural, cultural, and combined interventions. 
Interventions incorporating cultural adaptation, community engagement, and early involvement with Indigenous 
populations demonstrated greater effectiveness. Discussion: Findings suggest that successful cessation strategies for 
Indigenous populations are those that integrate holistic, culturally safe, and community-driven approaches. Howev-
er, this study is limited by the lack of longitudinal studies assessing long-term cessation maintenance and tobacco 
use outcomes. Impact: This review highlights the importance of culturally relevant smoking cessation strategies, 
providing a framework for future interventions and research aimed at Indigenous groups, thereby addressing health 
disparities in smoking-related outcomes.
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INTRODUCTION

Specific definitions of the term ‘Indigenous’ vary among 
different regions and demographic groups, and these 
definitions are often subjects of intense debate and 
not universally accepted or adopted (1). Examples of 
such variations include designations like ‘Aboriginal 
Australians’ or ‘Torres Strait Islanders’ for the Indigenous 
people of Australia, ‘First Nations’ occasionally used for 
the Indian, Metis, and Inuit communities Indigenous to 
the United States of America (USA) and Canada, ‘Native 
Hawaiians’ for the Indigenous inhabitants of Hawaii, 
and ‘Tangata Whenua’ or ‘People of the land’ for the 
Māori of New Zealand (2). Each of these Indigenous 
populations has faced colonisation and displacement 

from their ancestral lands and cultural heritage after 
living in their country for thousands of years (2)

Tobacco smoking, a significant risk factor for chronic 
conditions such as cardiovascular disease, type 
2 diabetes, and cancer (3,4), is more prevalent in 
Indigenous communities worldwide than in non-
indigenous populations. In countries such as New 
Zealand, USA, and Australia, these disparities are striking: 
Māori adults have a smoking prevalence of 19.9%, 
compared with 8.0% for the general adult population 
in New Zealand; American Indians and Alaskan Natives 
have a smoking rate of 27.1%, whereas the overall USA 
adult population sits at 12.5%; and among Indigenous 
Australians, the smoking rate is 37%, versus 11.6% 
for the broader Australian population (5–7). In South 
Asia, tobacco use remains disproportionately high 
among Indigenous populations, with one study in India 
reporting smoking and smokeless tobacco use at 25% 
and 36%, respectively, markedly higher than the 18% 
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and 19% observed among non-indigenous groups (8). 
In Southeast Asia, data from Malaysia similarly indicate 
elevated tobacco use, with a 25.8% prevalence among 
Indigenous populations, surpassing the 2015 national 
average for other Bumiputera groups (9). 

The smoking behaviours among Indigenous people 
vary based on the specific community and geographical 
region. As indicated by West (2017) and Johnston & 
Thomas (2008) (10,11), smoking is frequently perceived 
as a social activity among men, serving to establish and 
maintain community relationships. Studies have also 
suggested that smoking may be viewed as a coping 
mechanism for stress or boredom, and as a symbol of 
masculinity (12–14). Some Indigenous tribes utilise 
traditional tobacco products for ceremonial purposes, 
such as in parts of Australia, British Columbia, Canada, 
and among American Indians and Native Alaskans 
(15–17). While traditional tobacco used in rituals 
and ceremonies is considered natural, non-addictive, 
and lacking additives, it is crucial to recognise that 
both traditional and commercial tobacco usage pose 
significant health risks. In fact, many Indigenous societies 
discourage smoking because of its adverse health effects  
(18–20). 

Inhibition of the beginning or continuing smoking habit 
may be achieved by providing treatments for smoking 
cessation, which will lower the smoking prevalence 
(21). Efforts to curb smoking rates within Indigenous 
populations must consider the unique cultural role of 
tobacco. Smoking cessation interventions designed 
for the general public often overlook this traditional 
perspective, potentially creating an incongruent and 
negative perception of tobacco among Indigenous 
individuals (22–27). 

The rationale for undertaking this study lies in the 
imperative need to comprehensively understand and 
address the complexities surrounding smoking cessation 
interventions within Indigenous populations. Given the 
distinct cultural perspectives on tobacco use and the 
unique challenges faced by Indigenous communities, 
there is a compelling need to bridge existing gaps in 
knowledge. The disparities in smoking prevalence, 
along with the limitations of generic cessation 
strategies in addressing the cultural significance of 
tobacco, highlight the need for targeted interventions 
tailored to Indigenous populations. While cessation 
interventions tailored to Indigenous populations have 
gained attention in the past two decades (28,29), there 
remains a significant knowledge gap regarding the 
effectiveness of multifaceted behavioural, community, 
and pharmaceutical interventions in addressing smoking 
prevalence among Indigenous people (30).

Earlier systematic reviews by Carson et al. (2014) (31) 
have evaluated tobacco cessation interventions for 
Indigenous populations; however, they are currently 

dated (included studies up to 2014). More recent 
evidence by Rusk et al. (2023) (22) highlighted the 
growing emphasis on culturally adapted interventions, 
but it included only the population from North America. 
Therefore, this review, as a continuation from Carson et 
al.’s study, seeks to address these gaps by systematically 
assessing smoking cessation interventions designed for 
Indigenous populations globally, consolidating these 
findings to guide future cessation programmes and 
research initiatives. This review could contribute vital 
insights into the efficacy of multifaceted approaches 
specific to Indigenous populations, including 
behavioural, community-based, and pharmaceutical 
interventions. 
 
METHODS 

The study protocol was designed following the Preferred 
Reporting Items for Systematic Reviews and Meta-
Analysis Protocols (PRISMA) guidelines (32). The 
research was registered with the University of York’s 
Prospective Register of Systematic Reviews (PROSPERO) 
under the registration number CRD42024510014. The 
PICO model was used to select research articles based on 
the objective of this systematic review. For this review, 
the following PICO [P (Population), I (Intervention), C 
(Comparison between experimental and control groups), 
and O (Outcomes)] was formulated:

P: Indigenous smokers (adult and adolescent)
I: Smoking cessation intervention or program
C: Experimental vs. control group
O: Smoking cessation or behaviour alteration

Search Methods
A comprehensive electronic search was conducted via 
SCOPUS, Web of Science, PUBMED, the Cochrane 
Library, and Google Scholar (Supplementary File). 
NLR and NFF independently and systematically 
searched each database using the following keyword 
combinations:: ( (“aborigin*” OR indigenous OR native* 
OR “Native Hawaiian” OR “Pacific Islander” OR 
“Asian Pacific Islander” OR “Native American Indian” 
OR “American Indian” OR “oceanic ancestry group” 
OR “Alaska Native*”)) AND ( ( smok* OR tobacco OR 
cigarette ) AND ( counsel* OR advice OR prevention* 
OR intervention* OR treatment* OR program* ) ) 
AND ( cessation OR abstinen* OR quit* OR stop* OR 
reduction OR reduce* ) ). The search terms “smok*” 
and “abstinen*” were intentionally truncated to capture 
all possible word variations (e.g.  “smoke”, “smoker”, 
“smoking”, “smokers”, “abstinence” and “abstinent”). A 
predetermined search filter was implemented, restricting 
the results to English publications, published between 
2014 and 2024. The outcomes of each database’s search 
(as of 7 December 2024) were exported and merged 
using the Mendeley reference management software. 
Duplicate entries were identified and removed within 
Mendeley prior to the screening process. Backward 



3Mal J Med Health Sci 22(2): 1594

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

citation chaining (screening reference lists of included 
articles) and forward citation tracking (via Scopus, 
PUBMED, Web of Science and Google Scholar) were 
conducted to identify any additional relevant studies not 
captured in the initial search. However, hand-searching 
of journals was not undertaken due to time and resource 
limitations, a constraint commonly acknowledged in 
the methodology of many published systematic reviews 
(33).

Eligibility Criteria
This review included RCTs and quasi-randomised 
controlled trials published from 2014 to 2024. The 
participants included adolescents and adults Indigenous 
to their country, irrespective of age or sex, and were 
active smokers participating in a smoking cessation 
programme. Studies among pregnant women were 
excluded. To maximise study inclusivity while ensuring 
a reasonable focus on interventions targeting Indigenous 
groups, studies incorporating a sample size of 25% 
or more for a specified Indigenous group (or less if 
corresponding data were available for their respective 
Indigenous groups) were considered for inclusion 
(based on a criteria set by Carson et al. (31)). If subgroup 
data were not disaggregated and the intervention effects 
could not be attributed specifically to Indigenous 
participants, those studies were excluded to maintain 
the review’s focus on Indigenous-specific outcomes and 
to ensure validity in interpretation. The tobacco used for 
this review included all combustible products, including 
cigarettes, cigars, pipes and hookahs (34).

The included interventions were pharmacotherapies, 
behavioural therapies, alternative therapies (such as 
acupuncture, hypnotherapy, and aversion therapy 
(31)), public policy, culturally tailored therapies, and 
combination therapy (including a combination of at 
least two therapies from the above four categories). The 
culturally tailored tobacco cessation intervention was 
defined as per Rusk et al. (2023) (22), which included: i) 
any existing cessation intervention modified to include 
Indigenous beliefs, language, or specific tribal stories 
or ii) a novel cessation tool created with integrated 
Indigenous beliefs, language, or specific tribal stories. 
Interventions involving Indigenous personnel were 
also included as culturally tailored tobacco cessation 
interventions. The controls assessed included usual 
practice, no intervention, placebo, co-interventions or 
reduced intervention (31). 

This review examined cessation from smoking tobacco 
products or smoking behaviour alterations among 
Indigenous smokers as the primary outcome measure. 
Smoking cessation was defined as complete abstinence 
from the use of commercial cigarettes for a minimum 
of 24 hours (22,35,36). Patient self-reports, provider-
collected cessation information, and biochemical 
confirmation (exhaled carbon monoxide, salivary 
cotinine, urine cotinine, and other evidence-based 

biological markers) were all valid methods for defining 
smoking cessation.

Study Selection and Data Extraction
The titles and abstracts of all identified papers were 
independently assessed for relevance by two reviewers 
(NLR and NFF). All relevant studies were independently 
evaluated in full against the inclusion and exclusion 
criteria by the same reviewers (NLR and NFF). A third 
reviewer (AAM) resolved any conflicts between the two 
initial coders. A data extraction form was developed and 
included the following: authors, study design, country, 
demographics, sample size, population of interest, 
intervention (and control) details, outcome measures 
and follow-up duration. The outcome measures 
were grouped into comparable categories (e.g., point 
prevalence abstinence, continuous abstinence, reduction 
in smoking frequency) to facilitate comparison. Studies 
lacking comparable metrics were described narratively. 
This approach enabled synthesis while respecting 
methodological diversity across studies. NLR conducted 
the data extraction, which was verified by two other 
review authors (AAM and NRY) to reach a consensus.

Methodological Quality Assessment
The studies were assessed for risk of bias using the 
Cochrane assessment tools: Risk of Bias 2 for RCTs (RoB 
2.0) (37) and the Risk of Bias in Non-Randomised Studies 
of Interventions (ROBINS-I) for non-randomised trials 
(38). The RoB 2 tool presents a systematic approach to 
evaluating the risk of bias in the outcomes of various 
randomised trials, including individual and cluster RCTs. 
On the other hand, the ROBINS-I tool is designed to 
assess the risk of bias in the outcomes of non-randomised 
studies of interventions (NRSIs) where randomisation 
was not used to allocate individuals or clusters to 
comparison groups (38). Both the RoB 2.0 and ROBINS-I 
tools assess multiple specific criteria, categorising 
responses as "Yes/Probably Yes," "No/Probably No," or 
"No Information" based on the available data. Then, the 
overall risk of bias for each study was determined. For 
RCTs evaluated using RoB 2.0, studies were classified 
as having either "Low," "Some Concerns," or "High" risk 
of bias. Meanwhile, studies assessed with ROBINS-I 
were categorised as having a "Low," "Moderate," or 
"High" risk of bias. To maintain a thorough and rigorous 
evaluation, NLR and NFF independently conducted 
these assessments, resolving any disagreements through 
discussion with NRY and AAM.

RESULTS

The search yielded 2,733 titles and abstracts without 
duplicates, with 84 studies included in the full-text 
review. 14 studies met the inclusion criteria. The 
exclusion criteria can be found in the PRISMA flow 
diagram (Fig. 1). Details of the included studies are 
outlined in Table 1.
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Fig 1: PRISMA flow diagram.
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Assessment of Study Quality 
The methodological quality assessment details are 
available in Fig. 2, Fig 3, Fig 4, Fig 5 and Fig 6. Overall, 
nine randomised trials (seven individualised and two 
cluster RCTs) were judged to have a moderate risk of 
bias. In contrast, the others were in the high risk of bias 
category (Table 1). The bias occurred mainly in the 
randomisation process, where blinding among groups 
was almost impossible for participants, considering 
the nature of population interventions. We were also 
unable to ascertain methods for allocation sequence 
concealment in multiple trials (39–46). 

Fig 2: Risks of Bias for individualised RCTs

Fig 3: Risk of Bias Summary for IndividualisedRCTs

Fig 4: Risk of Bias for Cluster RCT

Fig 5: Risk of Bias Summary for Cluster RCT

Fig 6 : Risk of Bias for Quasi-experimental Trial

Characteristics of Smoking Cessation Interventions 
The reviewed studies explored various combinations 
of interventions for tobacco cessation, integrating 
pharmacological, behavioural, cultural, and digital 
approaches. Table 2 presents a summary of the 
characteristics of the studies included in this review. A 
total of 14 studies were identified, with 13 RCTs (eight 
individualised and five cluster) and a quasi-experimental 
study. The majority of these studies were conducted 
in the USA (64.3%), followed by three studies from 
Australia (21.4%) and two from New Zealand (14.3%). 
Notably, most of the research targeted Indigenous adults 
(78.6%), with only three studies involving adolescents 
(21.4%). The longest duration of study was three years 
(41), and the shortest was 10 weeks (47). Four studies 
(41,43,47,48) utilised self-reported smoking behaviours 
as their assessment methods, while the other ten studies 
(39,40,42,44–46,49–52) used the bio-verification 
method. Five themes of smoking cessation interventions 
were identified during the review: combination therapies, 
culturally tailored interventions, pharmacotherapy use, 
telehealth and behavioural change counselling.

Combination Therapies 
Among the 14 studies, four individualised RCTs 
(40,44,51,52) and two clustered RCTs (39,46) utilised 
combination therapies. Dignan et al. (40) achieved 
notable success utilising an individualised approach that 
integrated nicotine replacement therapy (NRT), pre- and 
post-cessation counselling, and mHealth text messaging, 
resulting in 61% abstinence at the quit date and 88% 
abstinence at 18 months. However, the study had a 
94% attrition rate, with only 16 participants completing 
follow-up. Similarly, Choi et al. (39) demonstrated the 
effectiveness of the All Nations Breath of Life program, 
which combines pharmacotherapy, culturally tailored 
educational curricula, and counselling for American 
Indian smokers. Abstinence rates were higher in the 
culturally adapted group, highlighting the critical role 
of cultural tailoring in enhancing smoking cessation 
outcomes. Focusing also on cultural adaptation, 
Patten et al. (51) targeted Alaskan Native adolescents 
by offering culturally specific counselling via a private 
Facebook group supplemented with self-help materials. 
While the intervention demonstrated moderate success 
in achieving short-term abstinence, its long-term impact 
remained limited.

Similarly, Smith et al. (44) assessed a culturally tailored 
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intervention combining varenicline with cultural 
components. While no significant differences in 
abstinence rates were observed, the study underscored 
the importance of cultural relevance in enhancing 
combination therapy acceptability. The study also 
highlighted that disengagement from treatment was greater 
than expected. As such, the addition of interventions or 
procedures to support continued treatment engagement 
will likely be an important refinement of interventions. 
On the other hand, Prochaska et al. (52) examined the 
integration of tobacco cessation with physical activity 
through telemedicine motivational counselling and 
NRT. Although biochemically verified abstinence rates 
did not significantly differ between groups, the study 
highlighted the potential benefits of lifestyle integration 
in smoking cessation efforts. Wong et al. (46) tested 
a novel approach using supportive mobile phone 
messages, novelty scratch cards, and prize incentives in 
conjunction with the ABC (ask, brief advice, cessation 
support) method. Although no differences in quit rates 
were observed between the intervention and control 

Table III: Details on the culturally tailored intervention components

Study Intervention

Campbell et al., 
2014 (48)

Clustered RCT

Australia

•	 Intervention developed by: Queensland Health Cairns Public Health Unit (based on three years of consultation with 
community-based health staff working in Aboriginal and Torres Strait Islander communities in north Queensland)

•	 Components:
o	 a school-based education program ‘Smokin’ No Way’
o	 ‘SmokeCheck’ tobacco brief intervention training for health workers
o	 assistance to develop workplace smoke-free policies
o	 Event Support Program
o	 ‘Smoke Rings’ support group

•	 Enforcement of tobacco sales legislation

Choi et al., 2017 
(39)

Clustered RCT

USA

•	 Programme: All Nations Breath of Life (ANBL)
•	 Intervention delivered by: American Indian facilitators
•	 Components:

o	 in-person, group and telephone counselling 
o	 a culturally tailored educational curriculum
o	 free pharmacotherapy or nicotine-replacement therapy (NRT)

•	 participant incentives (traditional use DVD, American Indian flute music CD, Rez-Robics DVD, water bottles, pe-
dometers, healthy snacks, quit kit, t-shirt, pen, and bracelet).

Marley et al., 2014 
(49)

Individualised RCT

Australia

•	 Programme: Be Our Ally Beat Smoking (BOABS)
•	 Intervention delivered by: Trained Aboriginal researchers
•	 Components:

o	 Usual care: advice regarding quitting, pharmacotherapy, and self-initiated follow-up
o	 Face-to-face smoking cessation counselling delivered by Aboriginal researchers
o	 monthly smoking cessation peer support group

Patten et al., 2014 
(50)

Clustered RCT

USA

•	 Intervention delivered by: Tobacco treatment specialists, local Alaskan Native (AN) teen advisors and elder speakers 
•	 Culturally and youth-specific, written self-help materials for quitting tobacco:
•	  Components: Certified tobacco treatment specialists

o	 Group counselling
o	 Role play by counsellors and teen advisors
o	 Volunteer speakers talk
o	 Intra-treatment support by AN elders and teen advisors

groups at 1 month (13%) or 3 months (16%), the 
overall increase in quit rates between these periods 
suggested potential benefits of sustained behavioural 
reinforcement.

Culturally-Tailored Interventions
This review identified four studies as culturally tailored 
interventions, comprising one individualised RCT, two 
clustered RCTs and one NRSI. The components of 
culturally tailored interventions are summarised in Table 
3. The outcomes of the individualised RCT (49) revealed 
non-statistically significant differences in smoking 
abstinence between the control and intervention groups. 
Similar results were observed in a clustered RCT study 
among Alaskan Native adolescents (50). In contrast, one 
of the clustered RCT studies demonstrated a reduction 
in smoking behaviour at the study endpoints (48), and 
participants who underwent the Urban Talking Circle 
(UTC) intervention in Wimbish-Tompkins et al.’s study 
(47) demonstrated a statistically significant reduction in 
commercial tobacco use.

CONTINUE
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Table III: Details on the culturally tailored intervention components. (CONT.)

Study Intervention

Patten et al., 2023  
(51)

Individualised RCT

USA

•	 Intervention delivered by: Alaska Native Trained Tobacco Specialists
•	 Components:

o	 Evidence-based cessation treatments (EBCTs):
	 referral information by postal mail (printed materials) and e-mail, including information about Alaska’s 

Tobacco Quitline, the availability of free coaching calls and nicotine replacement therapy (NRT)
	 URL of contact information for their regional Tribal tobacco cessation treatment program
	 Info on National Cancer Institute’s free, population-level, smokefree.gov Web site resources.

o	 Access to a moderated, secret (entirely private and non-searchable) Facebook group
	 conversation starters, questions, and polls on specific topics, posted by moderators

•	 Motivational messages with culturally specific images and videos from the content library and prompted participant 
comments

Smith et al., 2014 
(44)

Individualised 
RCT

USA

•	 Components:
o	 Evidence-based counselling session
o	 12 weeks of varenicline
o	 Collaborative, community-engaged Culturally-Tailored Treatment (CTT)

	 Discussion of traditional vs. commercial tobacco use
	 Cessation booklet culturally tailored for Menominee and Other AI/AN smokers
	 Stone metaphor
	 Traditional tobacco pouch

•	 Culturally-tailored relaxation and affirmation CD, “Smoking Cessation – Meditations for Honoring Our Naeqnemaw”

Wimbish-Tompkins 
et al., 2024 (47)

Quasi-experimental

USA

•	 Programme: The Urban Talking Circle (UTC) 
•	 Intervention delivered by a counsellor and urban Native American cultural expert 
•	 Components:

o	 10-session (50-min each) manual-based Talking Circle intervention
o	 The manual integrated cultural concepts of Native-Reliance values in English and local urban Native Ameri-

can tribal languages

Pharmacotherapy
One study (45) investigated the comparative efficacy 
of varenicline versus cytisine in promoting smoking 
abstinence within the New Zealand Indigenous Māori 
population or their extended families (whānau). Adult 
participants were prescribed a 12-week course of 
either two weeks of cytisine or varenicline, along with 
low-intensity cessation behavioural support provided 
by the prescribing doctor, community stop-smoking 
services, or a research assistant. The results indicated 
that the verified continuous abstinence rates did not 
differ significantly between the two groups. The authors 
concluded that cytisine demonstrated effectiveness 
comparable to that of varenicline in supporting smoking 
abstinence among New Zealand Indigenous Māori or 
their extended families (whānau), with a notably lower 
incidence of adverse events. Pharmacologic support for 
abstinence was also an effective strategy in combination 
therapy studies by Dignan et al. (40) and Choi et al. (39).
 
Telehealth 
Telehealth broadly refers to all aspects of healthcare and 
healthcare systems that incorporate telecommunications 
technology (53). This review included two studies that 
employed digital interventions for smoking cessation 
via mobile apps (42,43). In addition, four studies in 
combination therapies incorporated text messages 
(40,46), a private social media group (51), and 

telecounselling (52) as one of their approaches.
The overall effectiveness of telehealth interventions in 
smoking cessation varied across the studies. Santiago-
Torres et al. (43) compared two different smartphone 
apps for smoking cessation and suggested that the 
iCanQuit telehealth intervention resulted in higher odds 
of smoking cessation than the QuitGuide intervention did 
(Table 3), with varying quit rates at 3, 6, and 12 months, 
and only the 6-month rates were statistically significant. 
Conversely, Peiris et al. (42) featured an Android or iOS 
app and presented a less favourable outcome, with only 
one participant (from the intervention arm) achieving 
abstinence at the 6-month follow-up, despite 47% 
attempting to quit at baseline.

Behavioural Changes Counselling
The behavioural cessation interventions included 
counselling interactions with study personnel or 
healthcare practitioners to promote smoking cessation. 
These interventions can be administered individually or 
in groups (22). A community trial involving American 
Indian high schoolers for alcohol intervention (41) 
revealed a statistically significant reduction in the use of 
non-alcoholic drugs over the past 30 days. As indicated 
in Table 1, students in the CONNECT-only condition 
reported lower cigarette use than those in the other 
conditions. 
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DISCUSSION

To the best of our knowledge, this study represents 
the initial examination of smoking cessation trials 
specifically targeting Indigenous populations worldwide. 
All trials were conducted in high-income countries, 
including the US, Australia, and New Zealand. Among 
the 14 studies reviewed, four demonstrated significant 
differences in smoking abstinence rates (39) or improved 
smoking behaviour (41,47,48). The remaining ten 
studies (40,42–46,49–52) did not show significant 
differences between the intervention and control groups 
at the study endpoint. However, in a non-significant 
change observed in a pharmacotherapy trial (45), 
both medications were proven effective in supporting 
smoking abstinence among the Indigenous population 
in New Zealand.

All the culturally tailored studies demonstrated 
collaborative engagement with tribal communities 
in the planning and implementation of interventions 
(39,44,47–51). However, only two of the studies 
reported significant improvements in smoking 
abstinence (39) and a reduction in smoking behaviour 
at the study endpoints (48). Choi et al. (39) suggested 
that the group counselling format may foster a greater 
sense of belonging, group cohesiveness, and additional 
social support, which aligns with similar findings among 
American Indian populations (54,55). Campbell et al. 
(48) highlighted the importance of having someone in 
the community or a community member support the 
implementation process and ensure confidentiality. This 
idea aligns with Minichiello et al.’s (56) statement that 
Indigenous tobacco control interventions should be led 
by community members, implemented in collaboration 
with non-Indigenous health workers, and offered 
through mainstream health services. However, this 
perspective contrasts with a review by Rusk et al. (22), 
which suggested that incorporating Indigenous study 
personnel as counsellors or coordinators did not yield 
better smoking cessation outcomes than existing best-
practice interventions did. However, Rusk et al. also 
emphasised that collaboration with local communities 
was the most effective component of culturally tailored 
smoking cessation interventions.

Walker et al. (45) demonstrated that cytisine was at 
least as effective as varenicline for smoking cessation 
among Māori and whānau of Māori, who smoked 
daily and were motivated to quit. Moderate levels of 
medication adherence and compliance were noted, 
highlighting their impact on smoking abstinence rates in 
the population, although some bias may exist. Previous 
studies on cessation aid uptake have shown lower use 
among American Indians than among other racial/ethnic 
groups (57). However, 80% of American Indian smokers 
in a study by Choi et al. (39) chose pharmacotherapy 
or NRT in combination with group sessions (ANBL) or 
individual counselling (CBP). In addition, Indigenous 

groups in studies by D’Silva and Dignan et al. claimed 
that the most helpful aspect of the programme was 
access to free pharmaceutical cessation aids (40,58).

The use of telehealth to deliver smoking cessation 
interventions among Indigenous populations holds 
promise for reaching otherwise hard-to-reach 
communities (43). However, despite its potential, most 
studies reviewed reported no significant associations 
between telehealth-based social support interventions 
and smoking cessation outcomes (42,46,51,52). 
For example, Patten et al. (51) evaluated the use 
of Facebook groups led by Alaskan Native Trained 
Tobacco Specialists and found no significant difference 
in smoking abstinence rates between the intervention 
and control groups at six months. In contrast, Santiago-
Torres et al. (43) reported significantly higher Point 
Prevalence Abstinence (PPA) rates in the iCanQuit 
arm compared to the QuitGuide arm at the six-month 
follow-up. This study also addressed key methodological 
limitations observed in previous trials, such as 
high attrition rates and limited geographic diversity 
(39,40,59). Notably, the study achieved a remarkably 
low attrition rate of 7% at 12 months (43), whereas 
earlier studies reported attrition rates as high as 94%. 
While telehealth has the potential to improve access to 
affordable smoking cessation interventions, Peiris et al. 
(42) emphasised that social media applications should 
be considered as part of a broader strategy to enhance 
health-related social networks. Furthermore, a review 
of the Australian government’s Tackling Indigenous 
Smoking and Healthy Lifestyle program (60) highlighted 
the need for comprehensive, multilevel approaches to 
effectively support smoking cessation within Indigenous 
communities.

In evaluating smoking cessation interventions, reliable 
outcome measures are equally important. Lin et al. (61) 
suggested that supplementing self-reported measures 
with biochemical validation is crucial to avoid biased 
responses in smoking behaviour assessment. While 
a Cochrane review revealed substantial exaggeration 
in self-reported quitting compared with biochemical 
validation (62), Santiago-Torres et al. (43) argued that 
expert consensus suggested that biochemical verification 
may be impractical in population-based studies without 
in-person contact (63). Moreover, previous studies have 
indicated strong agreement between self-reported and 
biochemically verified smoking statuses (64,65).

In addition to these methodological considerations, 
common challenges across all studies included slow 
recruitment, participant enrollment difficulties, and high 
rates of loss to follow-up. These challenges have been 
previously reported in Indigenous populations because 
of various factors, such as hesitancy to participate, travel 
constraints, confidentiality concerns, lack of personal 
experience with the studied disease, scheduling 
conflicts with events such as holidays or flu seasons, 
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and insufficient funding (39,46,56,66–69). Historical 
trauma and negative experiences with past research 
practices were noted to further impact the recruitment 
and retention of Indigenous participants in clinical 
research (22,70–72). Therefore, successful research 
with Indigenous communities requires a culturally 
sensitive approach that prioritises cultural safety, fosters 
respectful and reciprocal relationships, incorporates 
Indigenous knowledge and practices, and supports local 
teams through effective communication and sustained 
engagement (73–75).

This study could be the first review of 14 interventions in 
the past decade to evaluate the effectiveness of smoking 
cessation interventions among Indigenous populations 
worldwide. By avoiding conducting non-evidence-
based trials, recognising effective interventions can 
save resources, including funds, human effort, and time. 
Owing to unique cultural practices, interventions that 
are successful in the general population may require 
adaptation for Indigenous communities. A recent 
review by Alcantara et al. (76) revealed that effective 
interventions often incorporate cultural tailoring, 
early engagement with Indigenous communities, and 
community-based approaches to implementation. 

However, this study was limited by the absence of 
longitudinal studies focusing on cessation maintenance 
or long-term tobacco use outcomes. This review also 
did not assess inter-rater agreement using a statistical 
measure such as Cohen’s kappa (77), which limits our 
ability to quantitatively confirm the consistency between 
reviewers during the selection process. However, 
independent screening and conflict resolution by a 
third reviewer minimise the potential bias in the study 
inclusion. Besides that, the categorisation of participants 
as adolescents or adults was based on the definitions 
used in the individual included studies. Where age 
groupings varied, the original classifications were 
retained as reported, and no re-categorisation was 
imposed. This approach was chosen to preserve the 
integrity of each study’s context and methodology. 
Nonetheless, all studies adhered to the World Health 
Organization (WHO) age ranges for adolescents, 
generally defined from ages 10 to 19 (78). Additionally, 
some included studies, such as Campbell et al. (2014) 
(48), used minimal control conditions, which may have 
led participants in the intervention group to respond 
more positively simply because they received more 
attention or support, rather than because the intervention 
itself was more effective. Therefore, the findings from 
such studies should be interpreted with caution, as the 
observed effects may partially reflect the influence of 
non-specific treatment effects rather than the specific 
components of the intervention. 

CONCLUSION

This review provides valuable insights into smoking 

cessation interventions for Indigenous populations, 
highlighting both their potential and the challenges they 
face. While some interventions demonstrated significant 
improvements in smoking abstinence or behavioural 
outcomes, particularly those that were culturally tailored 
and community-driven, many studies showed limited or 
mixed effectiveness. However, these findings should be 
interpreted with caution due to factors such as small 
sample sizes, high attrition rates, and variation in study 
designs and intervention components. To strengthen the 
evidence base, future research should prioritise well-
designed RCTs with adequate sample sizes and follow-
up durations to assess long-term abstinence and relapse 
prevention. Additionally, implementation studies, co-
designed interventions with Indigenous communities, 
and cost-effectiveness analyses are needed to inform 
scalable and sustainable solutions. From a policy 
and practice perspective, these findings highlight the 
importance of integrating culturally tailored cessation 
programmes within existing primary care or community 
health settings, particularly those serving Indigenous 
populations. Embedding these interventions into local 
practices and involving the Indigenous community in 
their delivery could enhance cultural safety, trust, and 
long-term engagement. This could, in turn, contribute 
to the broader goal of health equity for Indigenous 
populations.

REFERENCES

1.	 Nettleton C. An overview of current knowledge of 
the social determinants of Indigenous health. An 
Overv Curr Knowl Soc Determ Indig Heal [Internet]. 
2007;(April):1–115. Available from: http://som.
flinders.edu.au/FUSA/SACHRU/Symposium/Social 
Determinants of Indigenous Health.pdf

2.	 Cunningham C, Stanley F. Indigenous by definition, 
experience, or world view. In: BMJ (Online) 
[Internet]. 2003. p. 403–4. Available from: https://
www.bmj.com/content/327/7412/403

3.	 CDC. How Tobacco Smoke Causes Disease: 
The Biology and Behavioral Basis for Smoking-
Attributable Disease A Report of the Surgeon 
General [Internet]. Atlanta: Centers for Disease 
Control and Prevention (US); National Center for 
Chronic Disease Prevention and Health Promotion 
(US); Office on Smoking and Health (US).; 2010. 
Available from: https://www.ncbi.nlm.nih.gov/
books/NBK53017/

4.	 Maddatu J, Anderson-Baucum E, Evans-Molina C. 
Smoking and the risk of type 2 diabetes. Transl Res 
[Internet]. 2017;184:101–7. Available from: http://
dx.doi.org/10.1016/j.trsl.2017.02.004

5.	 Australian Bureau of Statistics. Australian Bereau 
of Statistics website. 2019 [cited 2023 Feb 14]. 
National Aboriginal and Torres Strait Islander 
Health Survey. Available from: https://www.abs.
gov.au/statistics/people/aboriginal-and-torres-
strait-islander-peoples/national-aboriginal-



14

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

Mal J Med Health Sci 22(2): 1594

and-torres-strait-islander-health-survey/latest-
release#data-downloads

6.	 CDC. Centers for Disease Control and Prevention 
website. 2020 [cited 2023 Feb 14]. Burden of 
Cigarette Use in the U.S. Available from: https://
www.cdc.gov/tobacco/campaign/tips/resources/
data/cigarette-smoking-in-united-states.html

7.	 Ministry of Health New Zealand. Annual Data 
Explorer 2019/20. New Zeal Heal Survery 
[Internet]. 2020;(1):1–6. Available from: https://
minhealthnz.shinyapps.io/nz-health-survey-2019-
20-annual-data-explorer/_w_21ba213f/#!/explore-
indicators

8.	 Subramanian S V, Smith GD, Subramanyam M. 
Indigenous Health and Socioeconomic Status in 
India. Hales S, editor. PLoS Med [Internet]. 2006 
Oct 24;3(10):e421. Available from: https://dx.plos.
org/10.1371/journal.pmed.0030421

9.	 Kamaruzaman NA, Pasi H. Non-communicable 
Disease Risk Factors among Orang Asli in Tasik 
Chini, Pahang. IIUM Med J Malaysia [Internet]. 
2020 Jan 15;18(2). Available from: https://
journals.iium.edu.my/kom/index.php/imjm/article/
view/587

10.	 West R. Tobacco smoking: Health impact, 
prevalence, correlates and interventions. Psychol 
Heal [Internet]. 2017;32(8):1018–36. Available 
from: https://doi.org/10.1080/08870446.2017.132
5890

11.	 Johnston V, Thomas DP. Social Science & Medicine 
Smoking behaviours in a remote Australian 
Indigenous community : The influence of family 
and other factors q. Soc Sci Med [Internet]. 
2008;67(11):1708–16. Available from: http://
dx.doi.org/10.1016/j.socscimed.2008.09.016

12.	 Knott VE, Gilligan G, Maksimovic L, Shen D, Murphy 
M. Gender determinants of smoking practice in 
Indigenous communities: An exploratory study. 
Eur J Cancer Care (Engl). 2016;25(2):231–41. 

13.	 Mishra S, Mishra MB. Tobacco: Its historical, 
cultural, oral, and periodontal health association. 
J Int Soc Prev Community Dent. 2013;3(1):12–8. 

14.	 Twyman L, Bonevski B, Paul C, Bryant J. Perceived 
barriers to smoking cessation in selected vulnerable 
groups: A systematic review of the qualitative and 
quantitative literature. BMJ Open. 2014;4(12):1–
15. 

15.	 Department of Health Minnesota. Department 
of Health webpage. 2022 [cited 2023 Feb 
14]. Traditional Tobacco and American Indian 
Communities in Minnesota. Available from: https://
www.health.state.mn.us/communities/tobacco/
traditional/index.html

16.	 First Nations Health Authority. First Nations Health 
Authority webpage. 2023 [cited 2023 Feb 14]. 
Traditional and Non-Traditional Tobacco Use. 
Available from: https://www.fnha.ca/wellness/
wellness-for-first-nations/wellness-streams/
respecting-tobacco

17.	 Heris CL, Chamberlain C, Gubhaju L, Thomas 
DP, Eades SJ. Factors Influencing Smoking Among 
Indigenous Adolescents Aged 10–24 Years Living 
in Australia, New Zealand, Canada, and the 
United States: A Systematic Review. Nicotine 
Tob Res [Internet]. 2020 Oct 29;22(11):1946–56. 
Available from: https://academic.oup.com/ntr/
article/22/11/1946/5644058

18.	 Chamberlain C, Perlen S, Brennan S, Rychetnik 
L, Thomas D, Maddox R, et al. Evidence for a 
comprehensive approach to Aboriginal tobacco 
control to maintain the decline in smoking: an 
overview of reviews among Indigenous peoples. 
Syst Rev. 2017;6. 

19.	 Department of Health and Aged Care Australia. 
Department of Health and Aged Care Australia 
webpage. 2022 [cited 2023 Feb 14]. Tackling 
Indigenous Smoking. Available from: https://www.
health.gov.au/our-work/tackling-indigenous-
smoking

20.	 Stanbrook MB. Fighting contraband tobacco: 
an opportunity for First Nations leadership and 
partnership. C Can Med Assoc J. 2013;185(7):547. 

21.	 Daud MS, Rahman MM, Lukas S, Kana K, Aren M, 
Ajeng RN, et al. Community-based quit smoking 
intervention in Sarawak, Malaysia. Int J Public 
Heal Sci. 2022;11(4):1230–40. 

22.	 Rusk AM, Kanj AN, Murad MH, Hassett LC, Kennedy 
CC. Smoking Cessation Interventions in Indigenous 
North Americans: A Meta-Narrative Systematic 
Review. NICOTINE Tob Res. 2023;25(1):3–11. 

23.	 John-henderson NA, Ginty AT. Historical trauma 
and social support as predictors of psychological 
stress responses in American Indian adults during 
the COVID-19 pandemic. J Psychosom Res 
[Internet]. 2020;139(January). Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC7531919/

24.	 Hodge FS, Fredericks L, Kipnis P. Patient and 
smoking patterns in Northern California American 
Indian clinics: Urban and rural contrasts. 
Cancer [Internet]. 1996;78(7 SUPPL.):1823–8. 
Available from: http://ovidsp.ovid.com/
ovidwebD=emed4&NEWS=N&AN=1996291940

25.	 Arndt LMR, Caskey M, Fossum J, Schmitt N, Davis 
AR, Smith SS, et al. MENOMINEE PERSPECTIVES 
ON COMMERCIAL AND SACRED TOBACCO. 
Physiol Behav. 2013;20(3):1–22. 

26.	 Choi WS, Faseru B, Beebe LA, Greiner AK, Yeh 
HW, Shireman TI, et al. Culturally-Tailored 
Smoking Cessation for American Indians: Study 
protocol for a randomized controlled trial. Trials 
[Internet]. 2011;12. Available from: https://
www.scopus.com/inward/record.uri?eid=2-s2.0-
79955953925&doi=10.1186%2F1745-6215-12-
126&partnerID=40&md5=e156b56496b1c132d5
4ba5fdb32727ea

27.	 Daley CM, Daley SM, Pacheco CM, Smith TE, 
Talawyma M, McCloskey C, et al. Feasibility of 



15Mal J Med Health Sci 22(2): 1594

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

implementing the all nations breath of life culturally 
tailored smoking cessation program for American 
Indians in multi-tribal urban communities. 
Nicotine Tob Res [Internet]. 2018;20(5):552 – 560. 
Available from: https://www.scopus.com/inward/
record.uri?eid=2-s2.0-85045509999&doi=10.109
3%2Fntr%2Fntx030&partnerID=40&md5=08f481
65b4074ec4cb8fb239b92fd873

28.	 Gould GS, Lim LL, Mattes J. Prevention and 
Treatment of Smoking and Tobacco Use During 
Pregnancy in Selected Indigenous Communities 
in High-Income Countries of the United States, 
Canada, Australia, and New Zealand: An Evidence-
Based Review. Chest. 2017;152(4):853–66. 

29.	 Cobb N, Espey D, King J. Health behaviors 
and risk factors among American Indians and 
Alaska natives, 2000û2010. Am J Public Health. 
2014;104(SUPPL. 3). 

30.	 Gould GS, Patten C, Glover M, Kira A, Jayasinghe H. 
Smoking in pregnancy among indigenous women 
in high-income countries: A narrative review. 
Nicotine Tob Res [Internet]. 2017;19(5):506–17. 
Available from: https://www.scopus.com/inward/
record.uri?eid=2-s2.0-85019677614&doi=10.109
3%2Fntr%2Fntw288&partnerID=40&md5=e3131
7580072b5d09501a1f463a90862

31.	 Carson K, Jayasinghe H, Smith B, Newchurch J, 
Brinn M, Veale A, et al. Smoking cessation and 
tobacco prevention in Indigenous populations. 
Evid Base. 2014;2014(3):1–51. 

32.	 Page MJ, McKenzie JE, Bossuyt PM, Boutron I, 
Hoffmann TC, Mulrow CD, et al. The PRISMA 
2020 statement: an updated guideline for reporting 
systematic reviews. BMJ [Internet]. 2021 Mar 
29;n71. Available from: https://www.bmj.com/
lookup/doi/10.1136/bmj.n71

33.	 Vassar M, Atakpo P, Kash MJ. Manual search 
approaches used by systematic reviewers in 
dermatology. J Med Libr Assoc [Internet]. 2017 Jan 
5;104(4). Available from: http://jmla.pitt.edu/ojs/
jmla/article/view/145

34.	 Jackson MA, Baker AL, Gould GS, Brown AL, 
Dunlop AJ, McCarter K. Smoking cessation 
interventions for pregnant women attending 
treatment for substance use disorders: A systematic 
review. Addiction. 2022;117(4):847–60. 

35.	 Bailey SR, Ph D, Bryson SW, Killen JD, Ph D, 
Author C, et al. Predicting Successful 24-Hr Quit 
Attempt in a Smoking Cessation Intervention. 
2011;13(11):1092–7. 

36.	 Berg CJ, An LC, Kirch M, Guo H, Thomas JL, Patten 
CA, et al. Addictive Behaviors Failure to report 
attempts to quit smoking. Addict Behav [Internet]. 
2010;35(10):900–4. Available from: http://dx.doi.
org/10.1016/j.addbeh.2010.06.009

37.	 Sterne JAC, Savović J, Page MJ, Elbers RG, 
Blencowe NS, Boutron I, et al. RoB 2 : a revised 
tool for assessing risk of bias in randomised trials 
as an essential component of a. 2019;1–8. 

38.	 Sterne J, Higgins J, Elbers R, Reeves B, The 
development group for ROBINS- I. Risk Of Bias 
In Non-randomized Studies of Interventions 
(ROBINS-I): detailed guidance, updated 12 
October 2016 [Internet]. 2016 [cited 2024 Jan 7]. 
p. 1–53. Available from: http://www.riskofbias.info

39.	 Choi WS, Beebe LA, Nazir N, Kaur B, Yeh W, 
Greiner KA, et al. All Nations Breath of Life : 
A Randomized Trial of Smoking Cessation for 
American Indians. Am J Prev Med [Internet]. 
2017;51(5):743–51. Available from: https://
pubmed.ncbi.nlm.nih.gov/27436332/

40.	 Dignan MB, Jones K, Burhansstipanov L, Ahamed 
SI, Krebs LU, Williams D, et al. A randomized 
trial to reduce smoking among American Indians 
in South Dakota: The walking forward study. 
Contemp Clin Trials. 2019;81:28–33. 

41.	 Livingston MD, Komro KA, Wagenaar AC, 
Kominsky TK, Pettigrew DW, Garrett BA. Effects 
of Alcohol Interventions on Other Drug Use 
in the Cherokee Nation. Am J Public Health. 
2018;108(2):259–61. 

42.	 Peiris D, Wright L, News M, Rogers K, Redfern J, 
Chow C, et al. A smartphone app to assist smoking 
cessation among aboriginal Australians: Findings 
from a pilot randomized controlled trial. JMIR 
mHealth uHealth [Internet]. 2019;7(4). Available 
from: https://www.scopus.com/inward/record.
uri?eid=2-s2.0-85066443388&doi=10.2196%2F1
2745&partnerID=40&md5=d42f6318d03087d4d
44f0852a59e706a

43.	 Santiago-Torres M, Mull KE, Sullivan BM, Kwon 
DM, Nez Henderson P, Nelson LA, et al. Efficacy 
and Utilization of Smartphone Applications for 
Smoking Cessation among American Indians and 
Alaska Natives: Results from the iCanQuit Trial. 
Nicotine Tob Res. 2022;24(4):544–54. 

44.	 Smith SS, Rouse LM, Caskey M, Fossum J, 
Strickland R, Culhane JK, et al. Culturally Tailored 
Smoking Cessation for Adult American Indian 
Smokers: A Clinical Trial. Couns Psychol [Internet]. 
2014;42(6):852 – 886. Available from: https://
www.scopus.com/inward/record.uri?eid=2-s2.0-
84907042614&doi=10.1177%2F0011000014542
601&partnerID=40&md5=638da6888d1d705749
d93bd4a0e0a6e6

45.	 Walker N, Smith B, Barnes J, Verbiest M, Parag 
V, Pokhrel S, et al. Cytisine versus varenicline for 
smoking cessation in New Zealand indigenous 
Maori: a randomized controlled trial. ADDICTION. 
2021;116(10):2847–58. 

46.	 Wong G, Glover M, McPherson M, Garrett 
N, McLeod S. Boosting efficacy of nurse-led 
stop smoking interventions with a quit and win 
contest: pilot study results. Contemp Nurse. 
2018;54(4):395–408. 

47.	 Wimbish-Tompkins R, Lowe J, Kelley M, Millender 
EF, Liang H. A commercial tobacco and alcohol 
use intervention for urban Native American youth. 



16

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

Mal J Med Health Sci 22(2): 1594

Arch Psychiatr Nurs. 2024;51(June):282–6. 
48.	 Campbell S, Bohanna I, McKeown-Young D, 

Esterman A, Cadet-James Y, McDermott R. 
Evaluation of a community-based tobacco control 
intervention in five remote north Queensland 
Indigenous communities. Int J Heal Promot Educ. 
2014;52(2):78–89. 

49.	 Marley J V, Atkinson D, Kitaura T, Nelson C, Gray 
D, Metcalf S, et al. The Be Our Ally Beat Smoking 
(BOABS) study, a randomised controlled trial of 
an intensive smoking cessation intervention in a 
remote aboriginal Australian health care setting. 
BMC Public Health. 2014;14(1). 

50.	 Patten CA, Fadahunsi O, Hanza MMK, Smith CA, 
Decker PA, Boyer R, et al. Tobacco cessation 
treatment for Alaska native adolescents: Group 
randomized pilot trial. Nicotine Tob Res [Internet]. 
2014;16(6):836 – 845. Available from: https://
www.scopus.com/inward/record.uri?eid=2-s2.0-
84900037224&doi=10.1093%2Fntr%2Fntu004&
partnerID=40&md5=4bf2ea14910b02f4a7e111d7
35e8941e

51.	 Patten CA, Koller KR, Sinicrope PS, Prochaska JJ, 
Young C, Resnicow K, et al. Facebook Intervention 
to Connect Alaska Native People With Resources 
and Support to Quit Smoking: CAN Quit Pilot 
Randomized Controlled Trial. NICOTINE \& Tob 
Res. 2023;25(4):803–13. 

52.	 Prochaska JJ, Vogel EA, Oppezzo M, Skan J, Knox 
M, Chieng A, et al. A randomized controlled trial 
evaluation of a smoking cessation and physical 
activity intervention delivered via telemedicine in 
the Norton Sound region of Alaska. Addict Behav. 
2025;160(September 2024). 

53.	 NEJM Catalyst. What is Telehealth? [Internet]. 
2018 [cited 2021 Dec 2]. Available from: https://
catalyst.nejm.org/doi/full/10.1056/CAT.18.0268

54.	 Fu SS, Rhodes KL, Robert C, Widome R, Forster 
JL, Joseph AM. Designing and Evaluating Culturally 
Specific Smoking Cessation Interventions 
for American Indian Communities. Nicotine 
Tob Res [Internet]. 2014 Jan 1;16(1):42–9. 
Available from: https://academic.oup.com/ntr/
article/16/1/42/1042972

55.	 Choi WS, Daley CM, James A, Thomas J, Schupbach 
R, Segraves M, et al. Beliefs and attitudes regarding 
smoking cessation among American Indians: a 
pilot study. Ethn Dis [Internet]. 2006;16(1):35–40. 
Available from: http://www.ncbi.nlm.nih.gov/
pubmed/16599346

56.	 Minichiello A, Lefkowitz ARF, Firestone M, 
Smylie JK, Schwartz R. Effective strategies to 
reduce commercial tobacco use in Indigenous 
communities globally: A systematic review. BMC 
Public Health. 2016 Jan;16. 

57.	 Stahre M, Okuyemi KS, Joseph AM, Fu SS. Racial/
ethnic differences in menthol cigarette smoking, 
population quit ratios and utilization of evidence‐
based tobacco cessation treatments. Addiction 

[Internet]. 2010 Dec 8;105(s1):75–83. Available 
from: https://onlinelibrary.wiley.com/doi/10.1111/
j.1360-0443.2010.03200.x

58.	 D’Silva J, Schillo BA, Sandman NR, Leonard TL, 
Boyle RG. Evaluation of a Tailored Approach for 
Tobacco Dependence Treatment for American 
Indians. Am J Heal Promot [Internet]. 2011 May 
1;25(5_suppl):S66–9. Available from: http://
journals.sagepub.com/doi/10.4278/ajhp.100611-
QUAN-180

59.	 Johnson KM, Lando HA, Schmid LS, Solberg LI. 
The GAINS project: Outcome of smoking cessation 
strategies in four urban native american clinics. 
Addict Behav [Internet]. 1997 Mar;22(2):207–18. 
Available from: https://linkinghub.elsevier.com/
retrieve/pii/S0306460396000159

60.	 Upton P, Davey R, Evans M, Mikhailovich K, 
Simpson L, Hacklin D. Tackling Indigenous 
Smoking and Healthy Lifestyle Programme Review: 
Executive Summary. 2014;(November):1–4. 
Available from: http://www.health.gov.au/internet/
main/publishing.nsf/t/904B8752C99678A1CA2
57EA00026976F/$File/TIS-and-Healthy-lifestyle-
Programme_Executive Summary.pdf

61.	 Lin MH, Huang SJ, Shih WMJ, Wang PY, Lin LH, 
Hsu HC. Effects of an Anti-Smoking Program to 
Prevent Lung Cancer among Urban Aboriginals 
in Taiwan. ASIAN PACIFIC J CANCER Prev. 
2013;14(11):6451–7. 

62.	 Cahill K, Perera R. Competitions and incentives 
for smoking cessation. In: Cahill K, editor. 
Cochrane Database of Systematic Reviews 
[Internet]. Chichester, UK: John Wiley & Sons, 
Ltd; 2011. Available from: https://doi.wiley.
com/10.1002/14651858.CD004307.pub4

63.	 Benowitz NL, Bernert JT, Foulds J, Hecht SS, Jacob P, 
Jarvis MJ, et al. Biochemical Verification of Tobacco 
Use and Abstinence: 2019 Update. Nicotine 
Tob Res [Internet]. 2020 Jun 12;22(7):1086–97. 
Available from: https://academic.oup.com/ntr/
article/22/7/1086/5579733

64.	 van der Aalst CM, de Koning HJ. Biochemical 
verification of the self-reported smoking status 
of screened male smokers of the Dutch–Belgian 
randomized controlled lung cancer screening 
trial. Lung Cancer [Internet]. 2016 Apr;94:96–101. 
Available from: https://linkinghub.elsevier.com/
retrieve/pii/S0169500216302203

65.	 Wong SL, Shields M, Leatherdale S, Malaison 
E, Hammond D. Assessment of validity of self-
reported smoking status. Heal reports [Internet]. 
2012 Mar;23(1):47–53. Available from: http://
www.ncbi.nlm.nih.gov/pubmed/22590805

66.	 Blue Bird Jernigan V, D’Amico EJ, Duran B, 
Buchwald D. Multilevel and Community-Level 
Interventions with Native Americans: Challenges 
and Opportunities. Prev Sci [Internet]. 2020 
Jan 2;21(S1):65–73. Available from: http://link.
springer.com/10.1007/s11121-018-0916-3



17Mal J Med Health Sci 22(2): 1594

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

67.	 Clark LT, Watkins L, Piña IL, Elmer M, Akinboboye 
O, Gorham M, et al. Increasing Diversity in 
Clinical Trials: Overcoming Critical Barriers. Curr 
Probl Cardiol [Internet]. 2019 May;44(5):148–72. 
Available from: https://linkinghub.elsevier.com/
retrieve/pii/S0146280618301889

68.	 Sprague D, Russo J, LaVallie DL, Buchwald D. 
Barriers to Cancer Clinical Trial Participation 
Among American Indian and Alaska Native 
Tribal College Students. J Rural Heal [Internet]. 
2013 Jan 24;29(1):55–60. Available from: https://
onlinelibrary.wiley.com/doi/10.1111/j.1748-
0361.2012.00432.x

69.	 Kira A, Glover M, Walker N, Bauld L. Recruiting 
pregnant indigenous women who smoke into a high 
contact incentivized cessation trial: A feasibility 
study. Nicotine Tob Res. 2016;18(10):2036–40. 

70.	 Kunitz SJ. Historical Influences on Contemporary 
Tobacco Use by Northern Plains and Southwestern 
American Indians. Am J Public Health [Internet]. 
2016 Feb;106(2):246–55. Available from: https://
ajph.aphapublications.org/doi/full/10.2105/
AJPH.2015.302909

71.	 Smylie J, Firestone M. Back to the basics: 
Identifying and addressing underlying challenges 
in achieving high quality and relevant health 
statistics for Indigenous populations in Canada. 
Stat J IAOS [Internet]. 2015;31(1):67–87. 
Available from: https://www.medra.org/servlet/
aliasResolver?alias=iospress&doi=10.3233/SJI-
150864

72.	 DiGiacomo M, Davidson P, Abbott P, Davison 
J, Moore L, Thompson S. Smoking Cessation in 
Indigenous Populations of Australia, New Zealand, 
Canada, and the United States: Elements of Effective 
Interventions. Int J Environ Res Public Health 
[Internet]. 2011 Jan 31;8(2):388–410. Available 
from: http://www.mdpi.com/1660-4601/8/2/388

73.	 Boardsworth K, Barlow R, Wilson BJ, Wilson 
Uluinayau T, Signal N. Toward Culturally 
Responsive Qualitative Research Methods in 
the Design of Health Technologies: Learnings in 
Applying an Indigenous Māori-Centred Approach. 
Int J Qual Methods [Internet]. 2024 Jan 27;23. 
Available from: https://journals.sagepub.com/
doi/10.1177/16094069241226530

74.	 Maar MA, Beaudin V, Yeates K, Boesch L, Liu P, 
Madjedi K, et al. Wise Practices for Cultural Safety 
in Electronic Health Research and Clinical Trials 
With Indigenous People: Secondary Analysis of 
a Randomized Clinical Trial. J Med Internet Res 
[Internet]. 2019 Nov 4;21(11):e14203. Available 
from: https://www.jmir.org/2019/11/e14203

75.	 Burnette CE, Sanders S, Butcher HK, Rand JT. 
A Toolkit for Ethical and Culturally Sensitive 
Research: An Application with Indigenous 
Communities. Ethics Soc Welf [Internet]. 2014 
Oct 2;8(4):364–82. Available from: http://www.
tandfonline.com/doi/abs/10.1080/17496535.2014
.885987

76.	 Alcantara IC, Villaluz N, McAleer K, Valliani I, Ross 
LW. Commercial Tobacco Cessation Interventions 
for American Indian and Alaska Native Persons 
Living in the United States: A Narrative Systematic 
Review of Effectiveness Using a Health Equity 
Lens. Am J Heal Promot. 2024;0(0):1–18. 

77.	 Park CU, Kim HJ. Measurement of Inter-Rater 
Reliability in Systematic Review. Hanyang Med Rev 
[Internet]. 2015;35(1):44. Available from: https://
synapse.koreamed.org/DOIx.php?id=10.7599/
hmr.2015.35.1.44

78.	 World Health Organization. WHO website. 
2025 [cited 2025 Jun 4]. Adolescent health. 
Available from: https://www.who.int/health-topics/
adolescent-health#tab=tab_1


