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Abstract
This systematic review assessed the current evidence base of substance use prevention programs for Indigenous adolescents in
the USA, Canada, Australia and New Zealand. The authors investigated (a) the outcomes, type, setting and context of prevention
programs; (b) the common components of beneficial prevention programs; and (c) the methodological quality of evaluations of
included prevention programs. The authors searched eight peer-reviewed and 20 grey literature databases for studies published
between 1 January 1990 and 31 August 2017. Data extracted included type of program (culturally adapted, culture-based or
unadapted), the setting (school, community, family or multi-setting), delivery (computerised or traditional), context (Indigenous-
specific or multi-cultural environment) and common components of the programs. Program evaluation methodologies were
critically appraised against standardised criteria. This review identified 26 eligible studies. Substance use prevention programs for
Indigenous youth led to reductions in substance use frequency and intention to use; improvements in substance-related knowl-
edge, attitudes and resistance strategies; and delay in substance use initiation. Key elements of beneficial programs included
substance use education, skills development, cultural knowledge enhancement and community involvement in program devel-
opment. Five programs were rated as methodologically strong, seven were moderate and fourteen were weak. Prevention
programs have the potential to reduce substance use among Indigenous adolescents, especially when they are developed in
partnership with Indigenous people. However, more rigorously conducted evaluation trials are required to strengthen the evi-
dence base.
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Introduction

Indigenous peoples in the United States of America (USA),
Canada, Australia and New Zealand have a comparable history

of colonisation and dispossession of culture and land by
English settlers, resulting in predominantly English-speaking
countries in which Indigenous People are a marginalised mi-
nority. The centuries following early colonisation have contin-
ued to harm Indigenous peoples through cultural genocide and
forced assimilation attempts (e.g. residential schools and the
60s Scoop in Canada, and child removal policies leading to
Stolen Generations in Australia). Some governments have of-
ficially acknowledged and apologised for their roles in the dis-
ruption and abuses inflicted upon Indigenous peoples
(Coalition of Australian Governments 2009; Truth and
Reconcilitation Commission 2015).

This history combined with contemporary issues such as
continued policy failures in social services, education and
health care systems have resulted in loss of cultural knowl-
edge and language in Indigenous communities and poorer
outcomes in many of the social determinants of health com-
pared with the non-Indigenous population, and significant
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trauma for Indigenous peoples with lasting inter-generational
effects (Cornell 2006; King et al. 2009). The impact of these
previous traumatic events on family structures and high level
of substance use reported among Indigenous adults has left its
mark on Indigenous adolescents, who, consequently, experi-
ence higher levels of psychological distress as well as an in-
creased susceptibility to substance use and related harms,
compared to their non-Indigenous counterparts. For example,
binge drinking (consuming 5 or more drinks in one session)
rates among Indigenous adolescents in the USA were up to

five times higher than all other ethnicities (Centers for Disease
Control and Prevention 2018). While rates of tobacco
smoking are reducing, Indigenous adolescents, in the USA
are nine times more likely to smoke (Centers for Disease
Control and Prevention 2018), those in New Zealand three
times more likely (Ministry of Health 2015) and those in
Canada twice as likely (Reading and Wien 2009) compared
to non-Indigenous adolescents. Indigenous adolescents are al-
so more likely to report cannabis use: five times higher in
Canada and in the USA (Beauvais 1992). Injecting drug rates

SEARCH 1
8 Peer-reviewed databases searched: 
DRUG (118), Cochrane (63), Embase 
(149), PsycInfo (69), Medline (113), 
ProQuest (14), Informit (64), CINAHL (3).

Search 1 = 593 publica�ons

Addi�onal records iden�fied through 
other sources: 
Reference lists (3), Members of Expert 
Advisory Board (2).

Addi�onal records = 5 publica�ons

SEARCH 2
20 Grey literature databases searched:
USA: American Indian Health (19), Arc�c Health (306), One Sky 
Center (50), Turtle Island Na�ve Network (0), SAMHSA’s Na�onal 
Registry of Evidence-based Programs and Prac�ces (5).
Australia: Australian HealthInfoNet (31), Closing the Gap 
Clearinghouse (6), Analysis and Policy Observatory (102).
Canada: Na�onal Collabora�ng Centre for Aboriginal Health (5), 
Na�onal Aboriginal Health Organisa�on (25), Indigenous Studies 
Portal (38).
New Zealand: Maori Health (150).
Interna�onal: Global Health (88), Preven�on Informa�on & 
Evidence (10), Grey Literature Report (4), PAIS Index (20), 
Campbell Library (2), Minority Health & Health Equity Archive 
(58), CrimeSolu�ons (98), Na�ve Health Databases (118).

Search 2 = 1,135 publica�ons

Searches 1, 2 and addi�onal records 
n = 1,733 (journal ar�cles, reports)

Records a�er duplicated removed 
n = 1,483

Records screened
n = 1,483

Records excluded based on eligibility criteria
n = 1,416

Full-text ar�cles assessed for 
eligibility

n = 67

Full-text ar�cles excluded based on eligibility criteria
n = 41

Not program evalua�on aimed at reducing AOD 
outcomes (7)
Did not compare groups and/or change over �me 
(23)
Not adolescents (6)
Not Indigenous sample (1)
No full text (3)
Not published between 1990-2017 (1)

Studies included in final review
n = 26
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Fig. 1 PRISMA flow diagram: systematic search strategy to identify studies evaluating substance use prevention programs for Indigenous youth
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are three times higher among Indigenous adolescents com-
pared to non-Indigenous adolescents in Australia (Bryant
et al. 2016) and the USA (Centers for Disease Control and
Prevention 2018). Furthermore, Indigenous adolescents are
likely to commence drug use 2 to 6 years younger compared
to their non-Indigenous counterparts (Australian Institute of
Health and Welfare 2006). Early onset, and escalation, of

substance use among Indigenous adolescents have been iden-
tified as risk factors for substance-related disorders and asso-
ciated problems such as poorer educational outcomes and co-
morbid mental health problems, later in life (Behrendt et al.
2009; Degenhardt et al. 2016; Kunitz 2008; Whitesell et al.
2009; Windle et al. 2008). Prevention of adolescent substance
use has therefore been identified as a key strategy to improve
Indigenous wellbeing (Australian Government 2013;
Dickerson et al. 2018; King et al. 2009).

Substance use prevention strategies have shown to be effec-
tive for non-Indigenous adolescents, including school-based,
community-based and family-based programs (Foxcroft and
Tsertsvadze 2012; Newton et al. 2017). Given the unique his-
torical and cultural contexts, non-Indigenous programs likely
require a cross cultural translation for Indigenous adolescents,
mapped against different communication styles and language,
accounting for situational and place context, and different per-
spectives of health and identity (Castro and Yasui 2017;
Dickerson et al. 2018). Programs adapted from existing non-

Table 2 Components of prevention programs leading to beneficial substance-related outcomes amongst Indigenous youth

Substance
use
frequency
(n = 10)

Substance-
related
knowledge
(n = 7)

Attitudes
towards
substances
(n = 3)

Substance
resistance
strategies
(n = 1)

Intention
to use
(n = 2)

Substance
use
initiation
(n = 1)

N (%) N (%) N (%) N (%) N (%) N (%)

Community resource development
Elders, parents, students, community leaders and members

5 (50%) 5 (71%) 3 (100%) 1 (100%) 2 (100%) 1 (100%)

Cultural knowledge enhancement
Traditional values, concepts, ceremony, storytelling,
ancestry, prayer

9 (90%) 4 (57%) 2 (66%) 1 (100%) 2 (100%) 1 (100%)

Skill development
Goal setting, problem-solving, decision-making, peer
support, communication, assertiveness, resilience,
interpersonal, occupational, AOD resistance skills

10 (100%) 4 (57%) 2 (66%) 1 (100%) – 1 (100%)

Indigenous facilitators
Local Indigenous community members received training

4 (40%) 3 (42%) 1 (33%) 1 (100%) – 1 (100%)

Substance use education
Effects of use, addiction

6 (60%) 4 (57%) 2 (66%) – 1 (50%) –

Trained worker/teacher facilitation
Social workers, teachers or youth workers received
training in specific program

5 (50%) 3 (42%) – – 1 (50%) –

Health education
Holistic concepts of health, physical activity, nutrition

3 (30%) 2 (29%) – – – 1 (100%)

Mental health education
Self-talk, depression, suicide, identifying personal
strengths, stress management

2 (20%) – – – – –

Relationships
Importance of community, family, role models, family
conflict management

2 (20%) – – – – –

Recreational
Sport, festivals, painting, discos, film-making

2 (20%) 2 (29%) – – – –

Booster session
Repeating key messages 3 to 6 months later

2 (20%) – 1 (33%) – – –

Computerised delivery
Online-based program

– – 1 (33%) – 1 (50%) –

Table 1 Outcomes measured in included studies

Iatrogenic Null Beneficial

Substance use frequency (n = 19) 1 (6%) 8 (38%) 10 (56%)

Substance-related knowledge (n = 10) 0 4 (20%) 7 (60%)

Attitudes towards substances (n = 5) 0 2 (33%) 3 (67%)

Substance resistance strategies (n = 2) 0 1 (50%) 1 (50%)

Intention to use (n = 2) 0 0 2 (100%)

Substance use initiation (n = 2) 0 1 (50%) 1 (50%)
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Indigenous programs (culturally adapted programs) or devel-
oped specifically for the local Indigenous cultural context
(culture-based programs) are likely to be effective in the pre-
vention of alcohol and other drug use (Belone et al. 2017;
Dickerson et al. 2018; Leske et al. 2016).

To date, a comprehensive synthesis of the international
evidence for Indigenous substance use prevention programs
has not been conducted. This systematic review will address
this gap by reviewing the effectiveness of substance use pre-
vention programs for Indigenous adolescents in the USA,
Canada, Australia and New Zealand. More specifically, for
Indigenous adolescents, this review will investigate (a) the
outcomes, type (culturally adapted, culture-based, unadapted),
setting (community, school, family) and context (multi-cultur-
al, Indigenous-specific) of prevention programs; (b) the com-
mon components of beneficial substance use prevention pro-
grams; and (c) the methodological quality of evaluations of
substance use prevention programs.

Methods

Search Strategy

This systematic review followed the Preferred Reporting Items
for Systematic Review and Meta-Analysis (PRISMA) guide-
lines (Moher et al. 2009) and a pre-specified, published protocol
(Snijder et al. 2018; PROSPERO registration number:
CRD42017081885). Figure 1 summarises the complete study
selection process. A detailed description of the methods can be
found in Snijder et al. (2018). Twenty-eight electronic databases
were searched using search terms developed to identify evalu-
ations of substance use prevention programs for Indigenous
adolescents in the USA, Canada, Australia and New Zealand
(Appendix Table 3). Reference lists were manually searched,
and publications were received from researchers in the field.

Studies were included if they (a) evaluated a prevention
program aiming to reduce substance use and related outcomes,
(b) compared an experimental group to a control group and/or
assessed changes over time, (c) included participants aged 10
to 19 years, (d) comprised at least 50% of participants who
identified as Indigenous and/or there was a specific sub-
analysis for Indigenous participants, (e) were published be-
tween 1 January 1990 and 31 August 2017, and (f) full text
was available to the authors.

BL screened all titles and abstracts based on the eligibility
criteria, and a random selection of 25% of studies was inde-
pendently screened by MS to ensure accuracy in the study
selection. There was an agreement on 90% of studies, and
consultation was held between the two authors to reconcile
the disagreements. MS and BL independently assessed the
eligibility of 67 full-text articles, with high inter-rater agree-
ment between the two authors for this assessment (96%; κ =

0.829). Again, consultation was held between the two authors
to reconcile differences of opinion.

Data Extraction and Analysis

Data relating to the program and the evaluation of the program
were extracted from the included studies. Program types were
culture-based, culturally adapted or unadapted (Leske et al.
2016). Program setting comprised school, community,
family-based programs or multi-setting programs (Lee et al.
2013). Program context was defined as being conducted an
Indigenous-specific environment (e.g. reservation) or a multi-
cultural environment (e.g. public-school classroom).

Data relating to the evaluation of the program included the
sample size and composition, the study design and substance-
related and non-substance-related outcomes. Substance-
related outcomes were substance use frequency, substance-
related knowledge, attitudes towards substances, substance
resistance strategies, intention to use and substance use initia-
tion (Lee et al. 2013). Due to the heterogeneity of study de-
signs and outcomes, a narrative synthesis of the results is
provided, rather than a meta-analysis.

Programs were identified as beneficial if there were bene-
ficial effects on more than 50% of substance-related outcomes
measured in the study. “Beneficial effects” are defined as any
positive changes reported in the study (e.g. statistically signif-
icant improvements, percentage changes, qualitatively record-
ed improvements). Common program components were de-
termined by identifying the components of these programs
that showed broader beneficial impacts.

Critical Appraisal of Evaluation Methodology

The methodological quality of quantitative studies was
assessed using the Quality Assessment Tool for Quantitative
Studies from the Effective Public Health Practice Project
(EPHPP) (Thomas et al. 2004), and the methodological qual-
ity of qualitative study components was assessed using a mod-
ified version of the qualitative tool by Long and Godfrey
(2004). Assessment of both quantitative and qualitative stud-
ies was conducted by BL. A random selection of 25% of
studies was independently appraised by MS; there was
100% agreement.

Results

Of the 1483 articles screened, 26 publications reporting results
of evaluations of substance use prevention programs for
Indigenous youth were eligible. Reasons for exclusion are
detailed in Fig. 1. Of the 26 publications, 24 studies evaluating
27 prevention programs were identified from peer-reviewed
databases and two studies were identified from the grey
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literature. Eighteen (70%) studies were conducted in the USA,
six (23%) in Australia and two (8%) in Canada, while no
studies in New Zealand met the eligibility criteria. Thirteen
programs targeted multiple substances: alcohol was the most
commonly targeted substance (n = 15), followed by tobacco
(n = 12) and cannabis (n = 10). Other substances included
stimulants (n = 1), inhalants (n = 2) and analgesics (n = 1).
Appendix Table 3 provides an overview of all included stud-
ies, the evaluated programs and the evaluation outcomes.

Outcomes, Type, Setting and Context of Prevention
Programs for Indigenous Adolescents

Outcomes of the evaluations are listed by substance-related
outcome type in Table 1. Frequency of use was measured in
73% of studies, 39% measured substance-related knowledge,
19% measured attitudes towards substances, and 8% mea-
sured substance resistance strategies, intention to use and sub-
stance use initiation. Beneficial outcomes were found for 50 to
100% of studies across all outcome types. In total, 14 pro-
grams were found to be beneficial with positive effects on
more than 50% of measured substance-related outcomes.

In terms of program type, fifteen (58%) studies evaluated a
culture-based program, ten (38%) studies evaluated a cultur-
ally adapted program and one (4%) study evaluated an un-
adapted program. Cultural adaptation of non-Indigenous pro-
grams included translation of concepts into local Indigenous
language and concepts, developing cultural images and the
adaptation of activities to include cultural activities such as
prayer, dancing and circle conversations. Three studies evalu-
ated the Keepin’ it REAL program: two were a cultural adap-
tation of this program called Living in 2 worlds (Kulis et al.
2013; Kulis et al. 2016), and one was unadapted (Dixon et al.
2007). Dixon et al. (2007) found iatrogenic outcomes for
Indigenous adolescents, namely an increase in cannabis use
following the program. The pilot of the adapted program pro-
duced beneficial outcomes for substance resistance strategies
(Kulis et al. 2013). The efficacy trial showed improvements in
substance-related knowledge, but no statistically significant
improvements in substance resistance strategies or substance
use frequency (Kulis et al. 2016).

In terms of program setting, thirteen (50%) evaluated pro-
grams were school-based, five (19%) were community-based,
five (19%) combined school and family, one (4%) combined
community and school, two (8%) combined family and
community-based programs, and four (15%) were delivered
in community, family and school settings. Family involve-
ment in programs was primarily through one-off workshops
or pamphlets given to parents and was not specifically evalu-
ated in any study. Two studies evaluated programs that were
delivered in a single setting compared to multiple settings:
Schinke et al. (2000) compared a school-based program to
the same program combined with a community-based

program and Komro et al. (2017) compared a school-based
program (CONNECT), a community-based program (CMCA)
and a program where CONNECT and CMCAwere combined.
These studies found the multi-setting programs had a smaller
effect on substance use than the school- or community-based
program on their own (Komro et al. 2017), or that there was no
added benefit of a community component to the school-based
program (Schinke et al. 2000).

In terms of the context in which prevention programs were
implemented, 12 (46%) were implemented in reservation/
discrete Indigenous communities where all community mem-
bers identify as Indigenous, ten (38%) were implemented in
an urban setting, two in Indian territory and two in rural com-
munities. Programs implemented in non-Indigenous specific
areas still had 100% Indigenous participants in the evaluation
study, except for five studies which had between 16 and 90%
Indigenous participants and were all school-based (Carter
et al. 2007; Dixon et al. 2007; Komro et al. 2017; Malseed
et al. 2014; Petoskey et al. 1998).

Common Components in Effective Substance Use
Prevention Programs for Indigenous Youth

Table 2 lists which components of prevention programs had
beneficial effects on which substance-related outcome for
Indigenous youth. Nine (64%) beneficial programs were de-
veloped by, or together with, the community. Community in-
volvement included parents, youth, community leaders, par-
ents and other community members providing input in pro-
gram development and feedback on versions of the program.
Nine (64%) beneficial programs incorporated cultural knowl-
edge enhancement, including integration of cultural activities
(e.g. ceremonies, storytelling, rituals, dancing), learning about
traditional beliefs and practices, integration of culturally spe-
cific concepts and use of culturally appropriate artwork and
designs. Eleven (79%) beneficial programs had a skill devel-
opment component, which included problem-solving, sub-
stance resistance strategies, interpersonal skills, decision-
making and self-management skills. Substance use education
components were included in eight (57%) beneficial programs
and included information on the effects of substances, short-
and long-term consequences and information about addiction.

In addition to these four most commonly used components,
other components included the use of facilitators trained in
program delivery (6 programs) and Indigenous program facil-
itators (5 programs). Four programs used health education
strategies, which included providing healthy alternatives to
substance use, incorporating a holistic concept of wellbeing
and media campaigns about healthy lifestyles. Three pro-
grams included a booster session 3 to 6 months following
program implementation and three programs included recrea-
tional activities, such as sports, festivals, painting, going out
bush and filmmaking.

69Prev Sci (2020) 21:65–85



Two programs were delivered online: SmokingZine and
Boy and Woman Bear. SmokingZine was an adaptation of a
non-Indigenous Web site and included educational modules
with culturally relevant content and imagery. It was found to
reduce intention to use tobacco, reduce positive beliefs about
tobacco smoking, and increase likelihood to help others quit
smoking (Bowen et al. 2012). Boy and Woman Bear was an
illustrated story presented on a computer; the evaluation found
no improvements in tobacco knowledge (Schinke et al. 1994).

Methodological Quality of Substance Use Prevention
Program Evaluations Among Indigenous Youth

All 26 included studies used quantitative evaluation methods
and four studies also included a qualitative component
(Baydala et al. 2014; Donovan et al. 2015; Gray et al. 1998;
Lee et al. 2008).

Quantitative Study Components

Appendix Table 4 shows the outcome of the methodological
quality assessment of quantitative studies. Five (19%) studies
had a strong quality rating according to the quality assessment
tool from EPHPP, seven (27%) had a moderate rating and
fourteen (54%) studies had a weak rating. Participants were
deemed likely to be representative of the population in three
(12%) studies. Five (19%) studies were RCTs, three (12%)
studies were controlled clinical trials, five (19%) studies were
cohort clinical trials and thirteen (50%) studies were cohort
studies. Confounding factors were discussed in all studies; 16
studies did not find significant confounding factors and seven
(27%) studies controlled for significant confounding vari-
ables. Thirteen (50%) studies used validated outcome mea-
surement tools and thirteen (50%) studies used reliable mea-
surement tools. Withdrawals and drop-outs were reported in
fourteen (54%) studies. Program completion rates were re-
corded in fourteen (54%) studies. Program fidelity was mea-
sured in nine (35%) studies (Table 5).

Qualitative Study Components

All four studies with a qualitative component provided some
description of the data collection and analysis methods.
Detailed data collection and analysis descriptions (e.g. partic-
ipant recruitment, focus group procedures and a clear descrip-
tion of the data that was recorded) were provided in two of the
four (50%) studies (Baydala et al. 2014; Lee et al. 2008). The
potential for researcher bias was discussed in one (25%) study
(Donovan et al. 2015) and three of the four (75%) studies
described the implications of their findings (Baydala et al.
2014; Donovan et al. 2015; Lee et al. 2008).

Discussion

This study systematically reviewed the literature on substance
use prevention programs for Indigenous youth in the USA,
Canada, Australia and New Zealand. The review identified
26 eligible studies, and results indicated that substance use
prevention programs for Indigenous youth can reduce sub-
stance use frequency and intention to use, improve
substance-related knowledge, attitudes and resistance strate-
gies, and delay substance use initiation. In terms of program
type, only one included study delivered an unadapted program
directly to Indigenous adolescents, whereas all other programs
were either cultural adaptations of mainstream programs, or
cultural-based programs. Most studies were delivered in a
school setting, either as the sole setting, or combined with
family or community elements. All but five studies were de-
livered to a completely Indigenous participant group.

The most commonly included components in beneficial
prevention programs were the inclusion of substance use ed-
ucation, cultural knowledge enhancement, skill development
and the involvement of the community in the development of
the program. The findings of this literature review should be
interpreted in the light of the methodological quality of the
studies, which was weak for 54% of the included studies,
moderate for 27% and strong for 19% included studies. This
review therefore emphasises the need for better quality eval-
uation studies to build a stronger evidence base around effec-
tive substance use and related harms prevention for
Indigenous adolescents.

Outcomes, Type, Setting and Context of Prevention
for Indigenous Youth

Only 8% of included studies measured - intention to, and
initiation of, substance use, which are important measures of
successful prevention considering that every year of delaying
substance use reduces the likelihood of a substance use disor-
der by 9% (Grant et al. 2001; Newton et al. 2014). Given the
younger age of substance use initiation amongst Indigenous
adolescents (Australian Institute of Health and Welfare 2006),
delay of initiation should be targeted by future substance pre-
vention programs and measured in evaluation studies.

It is promising to see that all, except one program were
either culturally adapted or cultural-based programs.
Cross-cultural translation of prevention concepts is impor-
tant for programs to be appropriate and effective for the
target group (Castro and Yasui 2017; Dickerson et al.
2018). The most common setting for programs was
schools, which have the potential to reach many young
people and has been identified as a priority setting for
prevention (Barry et al. 2013). This setting adds complex-
ity due to the multicultural nature of classrooms in the
USA, Canada and Australia. In the USA, for example, only
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13% of approximately 378,000 Native American adoles-
cents go to an American Indian school (Bureau of Indian
Education 2017), leaving most Native American students
attending schools with students of other cultural back-
grounds (Hecht et al. 2003). While another study identified
that multicultural substance use prevention was equally
effective as cultural-based prevention for students with
Hispanic, European and African-American backgrounds
(Hecht et al. 2003), the findings of this review suggest this
may not be the case for Indigenous students. Dixon et al.
(2007) argued that reservation/mission living, and a history
of colonisation and dispossession have created a unique
cultural context for Indigenous students that requires an
appropriately tailored prevention approach. Given that
most Indigenous students in the USA, Canada, Australia
and New Zealand attend schools with students from a
range of cultural backgrounds, the challenge for future
school-based substance use prevention research is to devel-
op programs that are culturally inclusive and effective for
Indigenous students as well as students from other cultural
backgrounds.

Despite the importance of family and community in
Indigenous cultures (Kirmayer et al. 2003) and as a pro-
tective factor against substance use and related harms
(Johnston and Thomas 2008), only one third of prevention
programs identified in this review were community- or
family-based. The included “family-based” programs only
engaged the families through one-off workshops or pam-
phlets and none of the included studies evaluated the im-
pact of the family component specifically. While family-
based programs have recently been developed for
Indigenous adolescents, such as the Strengthening
Families Program (Kumpfer et al. 2010) and the Family
Listening/Circle Program (Belone et al. 2017), none of
these had published evaluations at the time of this litera-
ture review. The important role of family and community
in Indigenous cultures and the evidence for the effective-
ness of family- and community-based programs in non-
Indigenous populations (Calabria et al. 2012; Templeton
et al. 2010), highlights an area for further improvements
to prevent substance use among Indigenous adolescents.

Common Components of Effective Substance Use
Prevention

The fourteen programs with beneficial substance-related out-
comes for Indigenous adolescents used a combination of skill
development, cultural knowledge enhancement and/or sub-
stance education. These key elements are in line with effective
principles of substance use prevention for non-Indigenous
populations, and it is promising that this is reflected for
Indigenous adolescents (Lee et al. 2016; Newton et al.
2014). The finding that cultural knowledge enhancement

was common in all effective programs highlights the impor-
tance of cultural adaptation and sensitivity to local cultural
characteristics (Newton et al. 2014).

The majority of the 14 beneficial programs were developed
with the local Indigenous community, a finding which aligns
with international guidelines (United Nations 2008) and pre-
vious research demonstrating the importance of Indigenous
ownership for effective program development (Lee et al.
2013; Snijder et al. 2015). It has now been generally accepted
that Indigenous people need to be involved in every stage of
the planning, implementation and evaluation of drug preven-
tion programs (Dickerson et al. 2018).

While this review set out to assess the effectiveness of
computerised and online prevention programs compared
to traditional programs (Snijder et al. 2018), only two
computerised programs were identified (Bowen et al.
2012; Schinke et al. 1994). This lack of use of technology
in delivering substance use prevention for Indigenous ad-
olescents is in line with findings from previous reviews
and highlights an area for future development (Doran
et al. 2017; Lee et al. 2013). Benefits of computerised
interventions have been documented elsewhere and are
thought to be especially applicable to disadvantaged pop-
ulations as their flexibility can overcome issues relating to
intervention implementation in hard-to-reach and cultural-
ly diverse populations (Chou et al. 2013). Given the po-
tential for computerised programs to address issues with
delivery, the high rates of technology and internet use
amongst Indigenous adolescents (Garakani 2014; McNair
Ingenuity Research 2014; Rice et al. 2016) and effective-
ness of computer- and Internet-delivered substance use
prevention in non-Indigenous populations (Champion
et al. 2016), future research should explore the effective-
ness of the use of computers and online technology in the
delivery of substance use prevention with Indigenous
adolescents.

Methodological Considerations

This review identified five RCTs and three CCTs; howev-
er, only two of the RCTs were methodologically strong
according to the critical appraisal using the EPHPP tool.
This poor methodological quality likely reflects the chal-
lenges related to Indigenous-specific research as well as a
lack of financial commitment in this field. Better quality
research and reporting is required to improve the evidence
around substance use prevention for Indigenous adoles-
cents. Others have argued that the use of traditionally
preferred research designs, such as RCTs, may be less
appropriate for use with Indigenous populations
(Clifford et al. 2011; Dickerson et al. 2018). Quality of
evaluation research in this field can be improved by in-
creasing the use of practical and alternative research
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designs, such as cluster RCTs and multiple baseline de-
signs (Clifford and Shakeshaft 2017; Dickerson et al.
2018). Researchers and funding organisations should
strive to prioritise rigorously conducted evaluation re-
search in this field and be open to alternative designs.

Further compromising the findings of studies in this
review is the lack of validated and reliable measurement
tools used in evaluations, with only half of the studies
using such measures. This is less than optimal considering
that using measures that have not been specifically devel-
oped for use with Indigenous populations will likely un-
der estimate the real levels of substance use (Chikritzhs
and Brady 2006). The low level of use of reliable and
valid measures reflects the lack of available measures de-
veloped specifically for Indigenous populations; a 2017
bibliometric review only identified 19 studies developing
and/or validating drug and alcohol measurement for
Indigenous populations across the USA, Australia,
Canada and New Zealand between 1993 and 2014
(Clifford and Shakeshaft 2017). More research funding
and efforts should be allocated to developing reliable
and valid substance outcome measures for use with
Indigenous populations. Such research should be devel-
oped with input from Indigenous communities about
how impact can be measured, and cultural elements can
be incorporated (Belone et al. 2012; Lee et al. 2018;
Mushquash and Bova 2007).

Limitations

A potential limitation of this systematic review is the
Western interpretation of what constitutes beneficial out-
comes. It is important to acknowledge that Western
models used in this and other reviews are not the only
way of knowing and that Indigenous populations in the
USA (Dickerson et al. 2018), Australia (Cochran et al.
2008), New Zealand (Smith 2012) and Canada (Schnarch
2004) have their own ways of gathering and sharing
knowledge that should be acknowledged and integrated
into research. A barrier to integrating Indigenous ways of
knowing in the current literature review was the embed-
ded Western models in the studies included in this re-
view. This review recommends the integration of
Indigenous ways of knowing and Western research
models in future substance use prevention research with
Indigenous populations to ensure that the outcomes are
in line with the cultural context and reflect what the local
communities identify as important outcomes.

Another potential limitation is the restriction to four
countries, even though, globally, there are 70 countries
with Indigenous populations (United Nations 2006). It is
possible that effective substance use prevention programs
for Indigenous adolescents in other countries were

overlooked that could be beneficial for Indigenous ado-
lescents in the USA, Canada, Australia and New
Zealand. Despite this possibility, the generalisability to
the countries included in this review cannot be assumed,
given the differences in their cultural and colonisation
history. The review was deliberately limited to these four
countries as they have a comparable history of being
colonised by English settlers and are a minority in an
English-dominant culture, with comparable consequences
in terms of health and wellbeing outcomes (Cornell
2006). This comparability of Indigenous peoples in the
USA, Canada, Australia and New Zealand makes the
findings of included studies more generalisable to these
four countries.

A methodological limitation of this review is the clas-
sification of studies as beneficial based on the percentage
of beneficial outcomes reported in the study. This may
have penalised studies for measuring more outcomes. In
this review, there was a slight difference in the number of
outcomes measured in studies marked as null compared to
beneficial studies. On average, studies with null effects
(50% or less beneficial outcomes) measured four out-
comes, whereas beneficial studies (more than 50% of ben-
eficial outcomes) measured three outcomes. While this is
not ideal, i t was a useful method of narratively
summarising outcomes of the included studies. However,
as a consequence of this approach, conclusions about ef-
fectiveness of drug prevention for Indigenous youth could
not be made. Finally, this review included some studies
with a small sample size and these findings should be
interpreted with caution as they may lack statistical power
to show a statistically significant or clinically meaningful
result.

Conclusion

Overall, the results of this review indicate that substance use
prevention programs have the potential to produce beneficial
substance-related outcomes for Indigenous adolescents, espe-
cially when they are developed with Indigenous people and
include components of skill development, cultural knowledge
enhancement and substance-related education. However,
methodological quality of the included evaluations lacked
the rigour required to draw conclusive statements about the
effectiveness of substance use prevention programs for
Indigenous adolescents. There is an urgent need for more fi-
nancial and time investment in conducting rigorous evalua-
tions using practical and alternative research designs, such as
multiple baseline designs and cluster RCTs, to create a strong
evidence base of what works to prevent substance use among
Indigenous youth.
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Table 4 Critical appraisal of quantitative components of included studies (n = 26)

First author
(year)

Selection
bias

Study
design

Confounds Data
collection
methods

Withdrawal
and drop-
outs

Intervention integrity Analysis Summary
rating

USA

Allen et al.
(2017)

Moderate Moderate Strong Strong Strong No measurement of program
consistency; attrition rates
were measured; no
mention of other
interventions influencing
outcomes.

Community-level allocation
and analysis; statistical
methods (mixed effects
regression models) were
appropriate.

Strong

Asdigian
et al.
(2016)

Strong Strong Weak Weak Weak Consistency of the program
was measured (log books
and weekly meetings); not
all participants attended
every session; no mention
of other interventions
influencing outcomes.

Organisation-level allocation
and analysis; statistical
methods (discrete-time
survival analysis) were
appropriate for risk of
marijuana initiation at
different ages.

Weak

Bowen
et al.
(2012)[10]

Weak Strong Strong Weak Strong High consistency of program
facilitation as it is
computer-based;
participant program
attendance was extremely
low; outcomes may be
influenced by other factors
occurring at the camp.

Individual-level allocation
and analysis; statistical
methods (t tests,
chi-square tests) were
appropriate.

Weak

Carter et al.
(2007)

Weak Strong Weak Weak Moderate Facilitators followed a
program manual; attrition
rates were measured; no
mention of other
interventions influencing
outcomes.

Organisation-level allocation
and analysis; statistical
methods (general linear
model) were appropriate.

Weak

Cheadle
et al.
(1995)

Weak Strong Strong Strong Weak No description of exposure
to program or consistency
in delivery; outcomes
likely to be influenced by
other interventions taking
place at the same time in
the community.

Community-level allocation
and analysis; statistical
methods (frequencies,
percentages, logistic
regressions) were
appropriate.

Weak

Dixon et al.
(2007)

Moderate Strong Strong Weak Moderate No description of exposure
to program or consistency
in delivery; attrition rates
were measured; no
mention of other
interventions influencing
outcomes.

Organisation-level allocation
and analysis; statistical
methods (growth curve
modelling) were
appropriate.

Moderate

Donovan
et al.
(2015)

Weak Moderate Strong Strong Strong No description of exposure
to program or consistency
in delivery; attrition rates
were measured; no
mention of other
interventions influencing
outcomes.

Organisation-level allocation
and analysis; statistical
methods (Friedman’s
two-way analysis of
variance by ranks,
Wilcoxon signed rank
tests) were appropriate.

Moderate

Komro
et al.
(2017)

Moderate Strong Strong Strong Strong Facilitators followed a
program manual; attrition
rates were measured;
measured implementation
of unaffiliated alcohol
prevention efforts in
community.

Community-level allocation
and analysis; statistical
methods (linear
probability models) were
appropriate.

Strong

Kulis et al.
(2013)

Strong Moderate Weak Weak Strong Consistency of program
implementation was not
measured; participant
program attendance was

Organisation-level allocation
and analysis; statistical
methods (frequencies, t
tests) were appropriate.

Weak
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Table 4 (continued)

First author
(year)

Selection
bias

Study
design

Confounds Data
collection
methods

Withdrawal
and drop-
outs

Intervention integrity Analysis Summary
rating

not measured; no mention
of other interventions
influencing outcomes.

Kulis et al.
(2016)

Moderate Strong Strong Strong Weak Research teams attended
several lessons to measure
quality of instruction and
fidelity to the curriculum
manuals; participant
program attendance was
not measured; no mention
of other interventions
influencing outcomes.

Organisation-level allocation
and analysis; statistical
methods (t tests, Cohen’s
d, general linear models)
were appropriate.

Moderate

Lowe et al.
(2012)

Moderate Strong Strong Strong Strong Facilitators followed a
program manual; attrition
rates were measured; no
mention of other
interventions influencing
outcomes.

Organisation-level allocation
and analysis; statistical
methods (t tests, general
linear model) were
appropriate.

Strong

Moran
(1999)

Weak Moderate Strong Strong Strong No description of exposure
to program or consistency
in delivery; outcomes may
have been influenced by
other factors in the
community or school
setting (i.e. school
curriculum)

Community-level allocation
and analysis; statistical
methods (t tests) were
appropriate.

Moderate

Moran et al.
(2007)

Weak Moderate Strong Strong Weak No description of program
consistency; exposure to
program described; no
mention of other
interventions influencing
outcomes.

Community-level allocation
and analysis; statistical
methods (frequencies,
ANOVA) were
appropriate.

Weak

Patchell
et al.
(2015)

Moderate Moderate Strong Strong Strong No measurement of program
consistency; participant
program attendance was
not measured; no mention
of other interventions
influencing outcomes.

Community-level allocation
and analysis; statistical
methods (frequencies, t
tests) were appropriate.

Strong

Petoskey
et al.
(1998)

Moderate Moderate Strong Strong Weak Consistency of the program
was measured; unable to
measure participant
attendance due to
anonymous reporting;
outcomes may have been
influenced by other factors
resulting from varying
implementation sites.

Organisation-level allocation
and analysis; statistical
methods (ANOVA,
correlations) were
appropriate.

Moderate

Schinke
et al.
(1994)

Moderate Moderate Weak Weak Weak High consistency of program
facilitation as it is
computer-based; unlikely
that other factors influence
outcomes as it is a
one-session program.

Individual-level allocation
and analysis; statistical
methods (descriptives, t
tests) were appropriate.

Weak

Schinke
et al.
(2000)

Moderate Moderate Strong Weak Strong No description of
consistency in delivery;
attrition rates were
measured; a community
intervention was running
simultaneously, likely to
influence outcomes.

Organisation-level allocation
and analysis; statistical
methods (ANOVA) were
appropriate.

Moderate
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Table 4 (continued)

First author
(year)

Selection
bias

Study
design

Confounds Data
collection
methods

Withdrawal
and drop-
outs

Intervention integrity Analysis Summary
rating

Usera
(2017)

Moderate Moderate Strong Moderate Moderate Consistency of the program
was measured (log books,
observation logs); attrition
rates were measured; no
mention of other
interventions influencing
outcomes.

Community-level allocation
and analysis; statistical
methods (MANOVA,
ANOVA) were
appropriate.

Strong

Australia

Gray et al.
(1998)

Weak Moderate Weak Weak Weak No description of participant
attendance; program
consistency is unlikely as
new program strategies
were employed across the
2 years; no mention of
other interventions
influencing outcomes.

Organisation-level allocation
and analysis;
comparability of results
was compromised by four
factors: different survey
questions, different points
on the response scales,
different levels of
supervision and data was
not systematically
collected; no statistical
analyses were conducted.

Weak

Howard
et al.
(2012)

Weak Moderate Strong Weak Weak No measurement of program
consistency; participant
program attendance was
not measured; no mention
of other interventions
influencing outcomes.

Community-level allocation;
no statistical analysis
(outcomes as percentages
only).

Weak

Johnston
et al.
(1998)

Moderate Moderate Strong Weak Weak Consistency of the program
was not measured; not all
participants attended
every session; outcomes
of the multi-component
school and community
program may have been
influenced by other factors
(i.e. tobacco education as
part of the school
curriculum).

Organisation-level allocation
and analysis; minority of
participants completed
both surveys making
statistical calculations
inappropriate for
comparisons.

Weak

Lee et al.
(2008)

Weak Moderate Weak Weak Moderate Many youth involved in the
interventions, no
information on
consistency, outcomes
likely to be influenced by
other interventions taking
place at the same time in
the community (including
stricter supply controls
and rewards linked to
school attendance).

Community-level allocation
and analysis; statistical
methods described in
other publication. Dates of
data collection
(2001–2004) do not line
up with dates of
intervention (2003–2005),
no post-test data.

Weak

Malseed
et al.
(2014)

Moderate Moderate Weak Weak Weak No program consistency in
delivery; no measure of
participant sample size; no
mention of other
interventions influencing
outcomes.

Organisation-level allocation
and analysis; statistical
methods (linear and
logistic mixed-effects
regression) were
appropriate.

Weak

Sheehan
et al.
(1995)

Weak Moderate Weak Weak Moderate No description of
consistency in delivery;
high absentee rates for
each lesson; outcomes
likely to be influenced by
other interventions taking

Organisation-level allocation
and analysis; one-quarter
of participants were
included in analysis due to
irregular attendance rate;
no statistical analysis

Weak
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