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Abstract

Background: To review the international literature on community-based interventions aiming to improve the oral
health of Indigenous adolescents and identify which demonstrate a positive impact.

Methods: Data sources were MEDLINE, EMBASE, CINAHL, SCOPUS, the COCHRANE library and the Australian
Indigenous HealthinfoNet. Articles were included where they: were published in English from 1990 onwards;
described oral health outcomes for Indigenous adolescents aged 10 to 19 years; implemented a community based
oral health intervention. The Quality Assessment Tool for Quantitative Studies from the Effective Public Health
Practice Project was applied.

Results: Nine studies met inclusion criteria; two rated strong in quality; only one study was conducted with an
urban community; five reported moderate community engagement. Five intervention strategies were identified,
and schools were the most common setting reported. Statistically significant improvements were described in eight
studies with the most frequently reported outcome being change in decayed missing or filled teeth.

Conclusions: Few good quality peer reviewed international studies of community-based oral health interventions
which address the needs of Indigenous adolescents exist. Studies must include strong Indigenous community
leadership and governance at all stages of the research, adopt participatory action-based research approaches, and
are required in urban communities.
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Background

Internationally Indigenous peoples experienced thriving
rich and diverse cultures over tens of thousands of years
until the processes of colonisation severed connections
to land and culture and devastated many communities
[1]. This resulted in loss of land, spiritual and kinship
disconnection and high burdens of poor physical and
mental health [2] including poor oral health [3]. These
burdens continue to exist and be compounded by on-
going socioeconomic, environmental and geographic fac-
tors. This paper uses the World Health Organisation
(WHO) definition of Indigenous peoples as communities
who live on their ancestral grounds, identify as part of a
distinct cultural group and are descended from the first
peoples of their land [1]. The term Aboriginal and
Torres Strait Islander will be used when discussing the
Indigenous people of Australia.

Indigenous peoples experience poorer oral health than
their non-Indigenous counterparts and are less likely to
receive timely dental care [4]. The social determinants of
health are acknowledged as being at the centre of oral
health inequalities experience by Indigenous peoples [3],
however very few oral health studies explore these com-
plex issues. Determinants of poor oral health for Indigen-
ous peoples identified in the international literature in
Brazil [5], Ecuador [6] and Canada [7] include: remoteness
and community infrastructure such as access to electricity;
consumption of processed foods; and racism.

Several studies describe the unacceptably high burden
of poor oral health for Indigenous adolescents inter-
nationally. These include in the Indian Himalayas [8],
Brazil [9, 10], Mexico [11], and Alaska [12] where high
rates of dental pain (77%) tooth decay (71.3%) and pig-
mented lesions (47.6%) were reported. Maori children in
New Zealand are more likely not to receive dental care
than other children [13], and in Sri Lanka a high rate of
oral cancer and potentially malignant oral disorders was
found to exist among Indigenous Adolescents [14].

Several literature reviews have examined oral health
interventions for Indigenous peoples internationally [3,
15-17]. These reviews found that successful interven-
tions adopted community based participatory ap-
proaches that: are inherently collaborative and culturally
appropriate; employed community workers in their de-
livery: and addressed the determinants of health [3, 15—
17]. These reviews also report that: adopting an ‘eco-
logical’ approach - namely a multi setting and multi
strategy approach - to oral health prevention is promis-
ing; a consistent challenge faced at the intervention de-
livery level is sustained funding and; social and
environmental contexts were significant barriers to good
oral health [3, 15-17]. We found no literature reviews
that examined the quality and effectiveness of oral health
interventions specifically for Indigenous adolescents.
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The Aboriginal and Torres Strait Islander population
in Australia is young compared to the non-Aboriginal
population (50% compared to 31% respectively between
the ages 0 to 24 years) [18]. The health profile of Abori-
ginal and Torres Strait Islander adolescents differs con-
siderably from their non-Aboriginal counterparts.
Aboriginal and Torres Strait Islander adolescents experi-
ence several health conditions at much higher rates in-
cluding poor oral health (10% higher) [19]. Studies
report that 15% of Aboriginal and Torres Strait Islander
adolescents aged 15-24years have had their teeth ex-
tracted [19] and that those aged 14 to 15 years old have
4.1 permanent teeth on average affected by dental caries
compared to only 2.4 for their non-Indigenous counter-
parts [20].

Adolescence is a complex period of great change in-
cluding hormonally, sexually, physically, cognitively and
socially [21]. Furthermore Indigenous adolescents ex-
perience additional challenges relating to the impact of
marginalization, discrimination and poverty [22]. Given
that health behaviours formed in this period can have
lasting impacts on overall general health and well-being
[23], including oral health, the need for culturally com-
petent and effective interventions targeting this popula-
tion is particularly important. This study aims to
systematically examine the quality, community engage-
ment (including leadership) and components of existing
oral health interventions for Indigenous adolescents glo-
bally. The findings will contribute to the co-design of a
community-based intervention which aims to improve
the oral health of Australian Aboriginal and Torres
Strait Islander adolescents.

Methods

Study selection process and eligibility criteria

In this systematic review, electronic databases were
searched includingg MEDLINE, EMBASE, CINAHL,
SCOPUS, the COCHRANE library and Australian Indi-
genous Health/nfoNet. Simultaneously a hand search
was conducted of the reference lists of key articles and
the grey literature (World Catalogue, Google Scholar,
OAlster, Australian Policy Online and National Library
Australia (NLA@TROVE)).

The search terms included (‘dmft’ OR ‘dental caries’
OR ‘caries’ OR ‘dental care’ OR ‘oral hygiene’ OR ‘dental
hygiene’ OR ‘fluoridation” OR ‘fluoridating’ OR ‘oral cav-
ity’ OR ‘tooth’ OR ‘gingiva’ OR oral health” OR ‘peri-
odontal disease’) AND (‘child OR ‘teenage® OR
‘adolescen*’) AND (‘indigenous’ OR ‘Aborig*’ OR ‘Torres
Strait Islander’ OR ‘first nation’ OR ‘native’) AND (‘inter-
vention” OR ‘treatment’ OR ‘prevention’ OR ‘program’
OR ‘service’). This review included articles published
only in English from 1990 onwards as the authors agreed
that the relevance of data gathered prior to this would
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be limited by the policy and social contexts of those
times which had yet to encompass the current post-
colonial era [24].

Articles were included in the review if they met the fol-
lowing criteria: 1) described outcomes for Indigenous ado-
lescents in the age range of 10 to 19years [25] (or
included young people of this age range); 2) quantitative
measures that allowed for comparison between groups
with and without interventions; and 3) described changes
in one or more of the following measures: nutrition, tooth
brushing behaviours, oral health knowledge, the number
of decayed, missing and filled primary and/or permanent
teeth (dmft/DMFT), dental caries, oral hygiene, gingivitis,
and periodontal disease. Articles that described water
fluoridation program implementation were also included
if they met the other criteria. Articles were excluded if
they reported solely clinical interventions or were whole
of population studies which did not report by age range.

Article titles and abstracts were scanned and checked
against inclusion criteria by JG and duplicate citations
were removed. Those that met the inclusion/exclusion
criteria were independently reviewed by JG, KG, JS and
AM, and assessed for inclusion. Any disagreement about
the eligibility of studies was then resolved by discussion
until consensus was reached. The PRISMA checklist [26]
of items to include when reporting a systematic review
were followed and this review was registered with PROS-
PERO (number: CRD42018084673).

Quality assessment

Articles were assessed for their quality using the Quality
Assessment Tool for Quantitative Studies from the
McMaster University Effective Public Health Practice
Project (EPHPP) [27]. This includes six quality assess-
ment domains (selection bias, study design, confounders,
blinding, data collection methods and withdrawals and
dropouts). An article was rated weak if it scored two or
more weak component ratings, moderate if it scored one
weak rating or strong if it scored no weak ratings. Arti-
cles were allocated for review by JG and reviewed by JS
or JG in collaboration with AM. Any discrepancies in
component ratings were resolved through discussion be-
tween the three reviewers.

Community engagement intensity assessment

The principles of community engagement and govern-
ance as well as capacity building are critical in research
with Aboriginal and Torres Strait Islander Australians
[28, 29]. Therefore, these principles were assessed in all
studies included in this review by JG and JS by consider-
ing four key features identified by JG from Australian
guidelines for ethical conduct of research in Aboriginal
and Torres Strait Islander communities [28, 30-33].
These features are collectively labelled as Community
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Engagement Intensity (CEI) and include 1): community
governance of and engagement in research; 2) capacity build-
ing; 3) community-initiated research; and 4) feedback of re-
sults. Each study was assessed as possessing either a ‘light’ (<
1 feature), ‘moderate’ (2—3 features) or ‘strong’ (4 features)
CEI While this is not a validated measurement tool, it is a
method of reporting the level of community engagement in
a study and prior use of this scale is published elsewhere
[34].

Ecological approach assessment

An ‘Ecological’ model [35] adopts a multi-setting and multi-
targeted approach to delivering an intervention [36] and is
recommended when designing community based programs
to address complex health issues, such as poor oral health, in
Indigenous communities [15]. Therefore each study included
in this review was given an ecological approach score (EAS)
depending on its ecological complexity [35]. A score of 4 was
given if the study included at least two strategies and imple-
mented in more than 3 settings. Scores between 1 and 3
were given if the study included fewer strategy types and set-
tings [35].

Data extraction

General characteristics of the article, participants, inter-
ventions, study outcomes and measures were extracted
by JG and AM using a purpose designed form.

Results
Study selection and characteristics
The initial search yielded 1173 records, 616 duplicates were
removed, and 557 records remained. Of these 520 were ex-
cluded as they were either: descriptive or qualitative; included
a population that was outside, or did not include, the criter-
ion age range; maternal interventions; prevalence studies; or
workforce related. The search of the grey literature yielded
four articles for review of which none met the inclusion or
exclusion criteria. Hand searching yielded one article. Thirty-
seven eligible articles remained of which 9 met the inclusion
or exclusion criteria for this review. Figure 1 demonstrates
study selection.

Table 1 summarises the quality assessment, design, popu-
lation, interventions, ecological approach and community en-
gagement intensity and outcomes of each study.

Quality assessment

Two of the nine studies in this review were given an EPHPP
Global Rating of strong [43, 44]; two as moderate [38, 41],
and the remaining five as weak [37, 39, 40, 42, 45]. Add-
itional file 1 describes the quality assessment components of
each study. All but one of the included studies [39] were
rated either moderate or strong for selection bias. The
EPHPP tool defines a study as STRONG for selection bias
(score = 1) where it is ‘very likely that study participants were
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Records identified through Additional records identified
5 database searching through other sources
s (n=1171) (n=2)
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= pregnant womean (31 Workforoe

[2); Clinical trectmant (2] Not
Indigenous {1); No outcome dato
(1)
§ Studies included in review
3 (n=3)
=
Fig. 1 PRISMA study selection flow chart
J

representative of the target population AND that there is
greater than 80% participation from that population [46].
Scores for selection bias increase the less likely it is that par-
ticipants are representative of the target population. The ma-
jority of studies were rated moderate [37-39, 42, 43] or
strong [41, 44] for study design.

Study design

Study designs included three repeat cross-sectional studies
[38, 40, 45] with one of these nested in a prevalence study
[40]; four pre-post studies [37, 39, 42, 43] with one nested in
a mixed methods study [43]; one randomized controlled trial

(RCT) [44], and one cluster RCT [41] (Table 1). Due to the
relatively small number, and heterogeneity, of the studies, no
meta-analysis was performed.

Study population

Studies were conducted in diverse countries and geo-
graphical areas. Two studies were conducted in Austra-
lian rural or remote communities [38, 43]; two studies in
Taiwanese rural communities [37, 41]; two in remote
Canadian First Nations communities [39, 45]; one in an
American Indian (rural) setting [42], one in rural Brazil
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[40]; and one in urban African (Nigerian) [44] communi-
ties (Table 1).

The sample size of studies varied between 17 and 324
participants. Where gender was reported (n =5) there
was an even proportion of male and female participants.
Five studies reported on outcomes for adolescents [38,
40-42, 44], with two of these studies designed specific-
ally for the age range included in our criterion ie 10-19
years [41, 44] (Table 1). The remainder reported results
at a population level and did not specify results for par-
ticipants in this age range.

Interventions

Eight out of the nine studies described intervention
strategies targeting the individual [37, 39-45]; four of
these included the family [37, 42, 43, 45] as the enablers
of change in the oral health status of their child (Table
1). This is important in this context as family and peer
group (such as in the school setting) are considered part
of the child’s interpersonal environment, and can be en-
ablers for strategies targeting the individual [35]. The
remaining study reported on an environmental interven-
tion [38] which was the provision of a water reticulation
system including fluoride. Schools were the most com-
mon setting for study interventions. Three interventions
were delivered only in schools [39, 41, 44]; three in-
cluded schools as one of a number of intervention set-
tings [42, 43, 45]; and one implying that a school was
the setting [37].

Five intervention strategies emerged from the review.
These included: 1) Educational (# =7) [37, 39-41, 43—
45] which targeted behaviour and knowledge of children
and/or parents; 2) Clinical (n =4) [39, 40, 42, 43] which
included fluoride varnish or rinse and dental treatment;
3) Provision of incentives (n =2), one using cash [45]
and the other using ‘prizes’ (no details provided) [39]; 4)
Employment of local Health Workers (n=2) [40, 43];
and 5) Reticulated fluoridated water supply (n =1) [38].
Five studies delivered more than one intervention strat-
egy [37, 39, 40, 43, 45].

Ecological approach and community engagement
intensity

Only one study [43] was given an EAS score of four; in-
dicating it included at least two strategy types and was
implemented in more than three settings. Furthermore,
no study reported a strong level of CEL These were con-
cerning results given that the features of these measures
are recommended for conduct of research in Indigenous
communities. When CEI features were examined six
studies reported community governance or engagement
in the research however little information on the nature
of this was provided. Five studies reported that ‘capacity
building’ occurred however when this feature was
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further examined capacity building was largely the for-
mation of partnerships [39, 40, 42, 43, 45], with no stud-
ies describing career development pathways for
Indigenous staff, and only one reporting on the partici-
pation of the community in decision making [42]. No
studies reported providing feedback of results to the par-
ticipating communities. The number of studies which
reported on each key feature of CEI are presented in
Fig. 2. Additionally, details of key feature of CEI can be
found in Additional File 2. It should be noted that not
all studies may have reported details of community en-
gagement despite this being a key component of study
design with Indigenous communities.

Outcomes

Eight of the nine studies reported statistically significant
improvements in at least one component of oral health
(Table 1). The most frequently reported outcome (1 =5)
was change in dmft/DMFT or the number of decayed,
missing or filled tooth surfaces (dmfs/DMES) [38-40,
42, 43]; with two of these studies finding significant im-
provements of between p <0.001 and p <005 [38, 39].
Two studies reported significant changes in oral health
knowledge and/or behaviour [37, 41]. Two studies re-
ported a decline in caries prevalence; however, this was
not tested for statistical significance [37, 41]. Six studies
reported more than one outcome [37-40, 42-44]. A
number of other statistically significant outcomes were
reported across three studies including: reduction in
treatment hours required (p < 0.001) [45]; reduced levels
of debris, calculus and oral hygiene scores following
video education compared to verbal education (p < 0.05)
[44]; decreased levels of unmet restorative needs and in-
creased numbers of fissure sealants (p < 0.01) [43].

Discussion

This review of the international peer-reviewed literature
which examined interventions aiming to improve the
oral health of Indigenous adolescents, found few studies
on the topic. While this is unsurprising, it confirms that
little is known on effectively engaging with Indigenous
adolescents to improve oral health.

In most countries, a large proportion of the Indigen-
ous population now live in urban areas [47]; however
only one study was conducted in an urban setting. The
lack of studies targeting Indigenous children and adoles-
cents has been found in other systematic reviews [34,
48] and confirms the need to explore strategies to effect-
ively engage this population.

No study was assessed as reporting a strong commu-
nity engagement intensity and only one study was given
an EAS score of four representing a strong ecological ap-
proach to intervention design [43]. Despite majority of
the studies reporting a significant improvement in oral
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health, the overall absence of Indigenous community en-
gagement and governance of the research indicates that
the researchers did not partner equitably or consider
that participating communities should take a leadership
role. This raises concerns regarding the sustainability,
scalability and long-term impact of interventions which
show promise. Engagement in and leadership of all re-
search conducted in their communities is central to im-
proving Indigenous health (including oral health) [48,
49]. Guidelines recommending this approach exist across
many countries for example in Australia [29], New Zea-
land [50] and Canada [51]. As communities emerge from
the colonial era Indigenous methodologies are increas-
ingly being described and applied [52]. Including strong
capacity building strategies that create pathways for
leadership and employment is essential to the successful
implementation of research in Indigenous communities,
however this was clearly lacking in all studies reviewed
[49]. The voices of Indigenous adolescents were absent
in all studies, and must be included to ensure relevant
design and successful implementation of all aspects of
the research including the interpretation of results [53].
Adopting participatory action-based research (PABR)
methods including co-design will enable adolescents to
engage in and guide all aspects of program design, im-
plementation and completion [54]. PABR has been
shown to be highly effective in social and health research
with adolescents and Indigenous communities [54], and
brings adolescents and researchers together to explore
and then co-design interventions [55]. Few studies ap-
plied an Ecological (or multi systems) model [35], an ap-
proach becoming widely accepted as necessary in
addressing delivery of public health interventions such
as community based oral health programs [15]. This

systematic review highlights that the voices of Indigen-
ous adolescents have not been included in the co-design
of community-based oral health programs that foster
local leadership and build community capacity in order
to improve the oral health of this population, particularly
in Australia.

Only one study achieved promising results across sev-
eral of the quality assessment component ratings [43].
This study received a strong EPHPP Global quality as-
sessment score (one of only two studies assessed as
such); the highest EAS; statistically significant improve-
ments in two measures of oral health; and a moderate
level of CEI. Whilst the sample size of this Australian
study was small and the target age range was children
aged 5-12years, the intervention demonstrates a suc-
cessful multi strategy (n =5) approach that may be
adopted in the design of other community-based oral
health programs for Australian Aboriginal and Torres
Strait Islander adolescents. These strategies are de-
scribed in Table 1 and include: partnerships; employ-
ment of Aboriginal and/or Torres Strait Islander health
workers; ‘cultural aides and equipment’; an education
package; and oral health assessment and dental
treatment.

The results from this review contributed to a work-
shop facilitated by the authors which included represen-
tatives from various Australian and New South Wales
(NSW) based organisations involved in the delivery of
health services and Aboriginal and Torres Strait Islander
research and vocational education, along with Aboriginal
and Torres Strait Islander adolescents from various
communities across NSW. The purpose was to collabor-
ate and discuss potential strategies to co-design an oral
health program with, and for Aboriginal and Torres
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Strait Islander adolescents. An outcome of this work-
shop was the agreement to establish an Aboriginal
Youth Advisory Group that will guide the development
of an oral health program for adolescents.

Limitations

A limitation of this systematic review is that many stud-
ies were small and therefore results must be interpreted
with caution. Another limitation is that several studies
included an age range wider than that of 10-19 years.
However, this does not detract from the findings that
there are limited effective and culturally competent oral
health programs targeting Indigenous adolescents and
none that incorporate the voices of this population into
the design of the program.

Conclusion

This review found very few good quality peer reviewed
international studies of community-based oral health in-
terventions which address the complex and diverse
needs of Indigenous adolescents. The absence of Indi-
genous community engagement and of the voices of In-
digenous adolescents was notable and raises questions
about the cultural competence and long-term scalability,
sustainability and effectiveness of the interventions in-
cluded in this review. Community based oral health pro-
grams targeting Indigenous adolescents must include
strong Indigenous community leadership and govern-
ance at all stages of the research including design; adopt
participatory action-based research approaches and
apply an ecological model.
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