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Abstract

Background: Mobile clinics have been used to deliver primary health care to populations that otherwise
experience difficulty in accessing services. Indigenous populations in Australia, Canada, New Zealand, and the
United States experience greater health inequities than non-Indigenous populations. There is increasing support for
Indigenous-governed and culturally accessible primary health care services which meet the needs of Indigenous
populations. There is some support for primary health care mobile clinics implemented specifically for Indigenous
populations to improve health service accessibility. The purpose of this review is to scope the literature for
evidence of mobile primary health care clinics implemented specifically for Indigenous populations in Australia,
Canada, New Zealand, and the United States.

Methods: This review was undertaken using the Joanna Brigg Institute (JBI) scoping review methodology. Review
objectives, inclusion criteria and methods were specified in advance and documented in a published protocol. The
search included five academic databases and an extensive search of the grey literature.

Results: The search resulted in 1350 unique citations, with 91 of these citations retrieved from the grey literature
and targeted organisational websites. Title, abstract and full-text screening was conducted independently by two
reviewers, with 123 citations undergoing full text review. Of these, 39 citations discussing 25 mobile clinics, met the
inclusion criteria. An additional 14 citations were snowballed from a review of the reference lists of included
citations. Of these 25 mobile clinics, the majority were implemented in Australia (n = 14), followed by United States
(n=16) and Canada (n =5). No primary health mobile clinics specifically for Indigenous people in New Zealand were
retrieved. There was a pattern of declining locations serviced by mobile clinics with an increasing population.
Furthermore, only 13 mobile clinics had some form of evaluation.
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Conclusions: This review identifies geographical gaps in the implementation of primary health care mobile clinics
for Indigenous populations in Australia, Canada, New Zealand, and the United States. There is a paucity of
evaluations supporting the use of mobile clinics for Indigenous populations and a need for organisations
implementing mobile clinics specifically for Indigenous populations to share their experiences. Engaging with the
perspectives of Indigenous people accessing mobile clinic services is imperative to future evaluations.

Registration: The protocol for this review has been peer-reviewed and published in JBI Evidence Synthesis (doi:
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Background

Accessible primary health care is an inherent human right
for all populations, as stipulated by the Declaration of
Alma-Ata (1978) [1]. Primary health care encompasses
early interventions delivered by general practitioners,
nurses and allied health professionals such as health
promotion, screening for disease and health education for
disease prevention [1, 2]. Evidence supports the effective-
ness of primary health care services in improving the
management of chronic disease and addressing risk
factors for developing chronic disease, across a range of
contexts [3—6]. However, primary health care services are
not always accessible for all populations. This is the case
for Indigenous populations in Australia, Canada, New
Zealand and the United States, who often experience
racism, cultural, transport and financial barriers when
accessing health services [7-10].

The multi-dimensional nature of health care access is
well documented which includes the availability, accessi-
bility, accommodation, affordability, acceptability and
awareness of health care services [11, 12]. For Indigenous
people, an important component of health care access is
the provision of culturally safe and holistic health care by
a trusted health professional who respects their values,
traditions and customs [13-15]. Across the globe, Indi-
genous populations are culturally and linguistically di-
verse, with differing environmental contexts (e.g. climates,
connections to land and waterways), cultural practices
(e.g. lore, customs, spiritual beliefs) and cultural identities
(e.g. kinship ties, ancestors) [16]. In modern states with a
history of invading Indigenous lands through the process
of colonization (e.g. Australia, Canada, New Zealand and
United States), there are numerous Indigenous nations,
tribes and clans, all with unique cultural identities, histor-
ies and languages [16]. However, there are similarities in
the experience of colonialization for Indigenous people
(e.g. racism, violence, experience of European communic-
able diseases and loss of land), particularly in Australia,
Canada, New Zealand, and the United States, which has
led to enduring inequity [7, 17, 18].

To redress health inequities for Indigenous popula-
tions, including the burden of chronic disease and high

mortality rate compared to non-Indigenous populations
[18], culturally safe models of health care are needed
which improve the accessibility of primary health care
services [19]. Evidence supports that a greater participa-
tion of Indigenous people in their health care leads to
better health outcomes [20, 21]. Therefore, Indigenous-
governed health care services are inherent to the provision
of culturally accessible health care [22]. In Australia, over
140 Aboriginal Community-Controlled Health Services
(ACCHOs) provide primary health care services to Abori-
ginal and Torres Strait Islander people [23]. Internation-
ally, evidence supports the important contribution of
Indigenous-governed health organisations in providing
culturally safe and accessible primary health care for Indi-
genous populations [24—-27].

Mobile clinics implemented specifically for Indigenous
populations and governed by Indigenous health organi-
sations, may be one way to improve the accessibility of
culturally safe primary health care for Indigenous popu-
lations. It is known that mobile clinics are able to deliver
health care to populations experiencing health inequity,
particularly in countries where health care can be other-
wise inaccessible due to transport, financial or cultural
barriers [28—30]. In the United States, there has been an
upward surge in the implementation of mobile clinics,
particularly of mobile clinics delivering primary health
care services [31, 32]. The support for mobile clinics in
providing flexible and safe health care to vulnerable
people has gained traction with the recent COVID-19
pandemic [33]. In other countries, mobile clinics have
also been implemented with the purpose of screening for
communicable and non-communicable diseases [34—36]
and providing disaster relief [37, 38]. Some research sup-
ports the potential for mobile clinics to be a cost-effective
model of health care and improve the management of
chronic disease [29, 39].

There is also some evidence of mobile clinics being
implemented specifically for Indigenous populations,
either by an Indigenous health organization [40] or for a
specific disease (e.g. diabetes) [41] or treatment (e.g. dia-
lysis) [42]. What is not known, is the available evidence
regarding the use of primary health care mobile clinics
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implemented specifically for Indigenous populations in
Australia, Canada, New Zealand, and the United States
who share a similar history of colonization, discrimination
and barriers to accessing primary health care services [7].
This was apparent when undertaking a preliminary search
of the literature for evidence around the effectiveness of
mobile clinics for Indigenous populations, as part of seek-
ing funding for a mobile clinic to be implemented in an
Australian ACCHO. Indeed, it was an absence of evidence
that made it difficult to obtain funding for the mobile
clinic, justifying the need for a systematic scoping review.
It is known that there is a vast body of literature regarding
mobile clinics in the United States, yet there is very little
focus on Native American, Native Hawaiian, and Alaskan
Native populations [32]. A systematic scoping review was
conceptualised to synthesise the available evidence regard-
ing the use of primary health care mobile clinics imple-
mented specifically for Indigenous populations in order to
identify gaps in the literature and inform future research
evaluating mobile clinics for Indigenous populations.
Specifically, the review question developed was:

What is the evidence surrounding the use of mobile
primary healthcare clinics implemented for Indigenous
populations in Australia, Canada, New Zealand, and the
United States?

Specific objectives were to: (1) scope the models of
primary health care clinics for Indigenous populations
(in Australia, Canada, New Zealand, and the United
States) as described in the literature, (2) determine
geographically where mobile primary health care
clinics for Indigenous populations (in Australia,
Canada, New Zealand, and the United States) have
been implemented and, (3) examine the findings of
any evaluations of mobile primary health care clinics
for Indigenous populations (in Australia, Canada, New
Zealand, and the United States) that have been pub-
lished in the literature.

Methods

This systematic scoping review examines the evidence
surrounding the use of mobile primary healthcare
clinics implemented for Indigenous populations in
Australia, Canada, New Zealand, and the United States
[43]. This review was conducted in accordance with
the Joanna Briggs Institute (JBI) Reviewer’s Manual
2017: Methodology for JBI Scoping Reviews [44].
Search terms were developed using a PCC (Population,
Concept, Context) mnemonic. The premise and methods
of this review, have been published elsewhere [43]. The
Preferred Reporting Items for Systematic Reviews and
Meta-analysis extension for scoping reviews checklist
(PRISMA-ScR) [45] was adhered to in the reporting of this
review (Additional file 1_PRISMA-ScR checklist).
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Search strategy

The JBI three step search process was utilized to develop
the search strategy [44]. This involved a preliminary
search undertaken in MEDLINE and CINAHL using
keywords from the review question. A tailored search
was then developed for each information source. For
database search strategies, a combination of Boolean
operators, truncations and Medical Subject Headings
(MeSH) were used (Additional file 2_ Academic data-
base search strategies). Librarian assistance was provided
for the development of the Ovid MEDLINE search strat-
egy. Support was also provided in translating the search
strategies into other databases. The reference lists of in-
cluded studies were then searched for additional studies.

Databases searched included: Ovid MEDLINE, CINA
HL (EBSCOhost), Embase (Elsevier), Cochrane Database
of Systematic Reviews, SocINDEX (EBSCOhost), and
INFORMIT.

Multiple platforms were used to search for unpub-
lished studies and grey literature which included:
Australian, Canadian, New Zealand, and the United
States Indigenous-specific research websites, Indigen-
ous organisational websites, health services and health
research websites and open access websites, repositories
and catalogues (Additional file 3_Grey Literature sources).

Inclusion criteria and exclusion criteria
Literature based on the following criteria was considered
(Table 1. Inclusion and exclusion criteria).

No restrictions were placed on the quality or study
design used. All types of literature, including media
releases, webpages and news articles, were considered.
Literature published since 1 January 2006 was consid-
ered in order to capture mobile clinics implemented
since the ‘United Nations Declaration on the Rights of
Indigenous Peoples’ (2007), where a greater international
focus on the need to work in partnership with Indigen-
ous populations to improve health outcomes, was estab-
lished [46].

For consistency, the term ‘Indigenous’ has been used
throughout this review to refer to all clans, tribes and
communities of Indigenous populations within a global
context. We acknowledge the diversity and uniqueness
of all Indigenous tribes, clans and nations. No disrespect
is intended by the use of this term.

Study selection and data extraction

Searches for published and unpublished literature were
conducted by two researchers (HB and GE). Titles and
abstracts retrieved were screened independently by two
reviewers (HB and GE). Full text review and data extrac-
tion were then undertaken independently by the same
two reviewers. For articles not meeting the inclusion cri-
teria, reasons for exclusion were provided. The reference
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Table 1 Inclusion and exclusion criteria
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Inclusion criteria

Exclusion criteria

Population

Indigenous populations across the lifespan (infants, children, adolescents and adults)

No exclusion criteria

including; Aboriginal and Torres Strait Islander People (Australia), First Nations, Inuit,
and Métis People (Canada), Maori People (New Zealand) and Native American, Native

Hawaiian and Alaskan Native People (United States).

Concept

been equipped with health equipment

Context
and the United States

Mobile primary health care clinics implemented specifically for Indigenous populations
Mobile clinics include a transportable clinic in the form of a van, truck or bus that has

Mobile primary health care clinics implemented within Australia, Canada, New Zealand

Mobile primary health care clinics
implemented for the general population
Outreach services delivered by teams of
fly in and fly out health professionals
Delivery of health care services remotely
through mobile technology

Mobile clinics delivering only specialist or
rehabilitation services
Not published in English

lists of included citations were then screened for
additional citations in order to scope for all possible cita-
tions meeting the inclusion criteria.

The published data extraction table was used and
modified to extract the longitude and latitude coordi-
nates for locations serviced by the included mobile
clinics from publicly available information [43]. The
coordinates were then imported into ArcGIS Arc-
Map 10.6.1 (ESRI, CA, USA), a Geographical Informa-
tion System (GIS), and mapped as point locations.
Using a spatial join, the coordinates were linked with
an underlying geographical characteristic described
either as the Remoteness Structure (Australia) [47],
Population Centre and Rural Area Classification 2016
(Canada) [48], or Urban status (United States) [49] to
determine the classification of locations serviced by in-
cluded mobile clinics. It is important to note that each
country included in this review has a different rural
area classification system. In Australia, Remoteness
Structure comprises five categories: Major Cities of
Australia, Inner Regional Australia, Outer Regional
Australia, Remote Australia, and Very Remote Australia
[47]. These classifications offer complete coverage of
the Australian continent. Population centers in Canada
are described as Small (1000-29,999), Medium (30,000-
99,999) or Large (100,000 and over) with all other areas
not classified, indicating very low population densities
[48]. The urban footprint in the United States (high
population density and urban land use) are described as
Urban Clusters (2500-49,999) and Urbanised areas (> 50,
000) [49]. Like Canada, all other areas are not classified.
The spatial data used was based upon each modern state’s
most recent census — 2016 for Australia and Canada (next
census due 2021), and 2010 for the United States (next
census due 2020).

Review findings were developed using a descriptive
approach that addressed the review objectives, as per the
Joanna Briggs Institute (JBI) Reviewer’s Manual 2017:
Methodology for JBI Scoping Reviews [44]. This involved

examining the evidence that met the inclusion criteria,
providing a summary of citations and synthesising extracted
data where possible (e.g. geographical characteristics of
location(s) where mobile clinics were implemented).

Results

Database searches yielded 1672 citations. An additional
91 citations were retrieved from an extensive search of
the grey literature and targeted organisational websites.
A total of 1350 unique title and abstracts were screened,
after duplicates were removed. The full texts of 123 cita-
tions were screened in accordance with the review cri-
teria, identifying 39 relevant citations (Fig. 1 — PRISMA
Flow Diagram). An additional 14 citations were snow-
balled from 39 included citations, resulting in a total of
53 included citations discussing 25 mobile clinics.

Reasons for excluding citations were provided (Add-
itional file 4_Excluded studies) and included: not an
Indigenous-specific mobile clinic (7 =39), no mobile
clinic (n=25), not a primary health care mobile clinic
(n=12), sub-studies already included in search (n=3),
sub-studies did not meet the inclusion criteria (7 = 3)
and audio-recording not available (n = 2).

Information sources of citations meeting the review
criteria (7 =53) included peer-reviewed journal articles
(n=18), conference presentations, papers or posters
(n =3), thesis (1= 1), independent report (n =1), organ-
isational annual reports or web pages (n=25), and
media releases or online news articles (n = 5).

Finding 1: geographical distribution of mobile clinics for
Indigenous populations

Of the 25 mobile clinics included (many servicing mul-
tiple locations), most were implemented in Australia
(n=14), followed by the United States (n=6) and
Canada (n = 5). No primary health care clinics implemented
specifically for Maori populations in New Zealand, were
retrieved from the search (Table 2).
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Fig. 1 PRISMA diagram of the systematic review process for this review

In Australia, the majority of locations serviced by
mobile clinics were located in Very Remote Australia
(n =44; Table 3; Fig. 2). This was compared to Inner and
Outer Regional Australia, which both had a similar
amount of locations represented (n=15 and n=17
respectively). The remoteness classification with the least
amount of locations was Major Cities of Australia (n = 2).

In Canada, most locations serviced by a mobile clinic
were outside the formal classification of population cen-
tres (n=142; Table 3; Fig. 3). There was a declining
presence of mobile clinics with the increasing size of
population centres. This was similar to the United States
where two thirds of mobile clinic activity was in areas
classified as being outside Urbanised Areas or Urbanised
Clusters (n = 24, Table 3; Fig. 3). Locations with a mobile
clinic presence were more numerous in Urbanised Clus-
ters (n=11) compared to Urbanised Areas (n = 1).

Finding 2: primary health mobile clinic models for
Indigenous populations

Of the mobile clinics included in the search (# = 25), the
types of primary health care services and targeted popu-
lations varied (Table 3). These included delivering a

broad range of general primary health care services (n = 13),
providing disease specific services (e.g. diabetes manage-
ment, screening and education # = 6, renal disease and other
chronic disease screening n = 1, breast cancer screening
n=1, ear disease screening n=3) and opportunistic
health services and health promotion (n = 1) to Indigen-
ous populations.

Most of the mobile clinics were implemented for
Indigenous populations across the lifespan (n =15),
with fewer implemented for a specific age, gender
group or population with chronic disease (infants,
children or young people aged less than 18 years n =
4, people with diabetes n=4, women n=1, adults
n=1). There was evidence of Indigenous organisa-
tions governing and/or implementing 14 of the 25
mobile clinics (56%), with the remainder implemented
in partnership with a non-Indigenous organisation or in-
stitution (n = 10). No information was provided about the
involvement of Indigenous people in the implementation
of one mobile clinic [67].

Information about the funding source(s) was re-
trieved for 19 of the 25 (76%) mobile clinics. Various
sources were used to fund the mobile clinics which
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Mobile clinic name Citation Year of Service provider Country State/Province
implementation
Health E Screen 4 Kids ABC 2008 [50] 2009 University of Queensland Australia Queensland
Elliot et al. 2010 [51]
Nguyen et al. 2015 [52]
Smith et al. 2013 [53]
Smith et al. 2015 [54]
Smith et al. 2012 [55]
Bega Garnbirringu Alcohol and Other Not reported Bega Garnbirringu Health Australia Western Australia
mobile clinic Drugs Knowledge Service
Centre 2018 [56]
Bega Garnbirringu
Health Service 2018 [57]
Maari Ma Health Australian Mobile 2014 Maari Ma Health Australia New South Wales
Aboriginal Corporation Health Clinics Aboriginal Corporation
mobile clinic Association 2015 [58]
Parliament of Australia
2014 [59]
University of Australian Mobile 2013 University of Queensland, Australia Queensland
Queensland Indigenous Health Clinics Health Workforce Australia
Health Mobile Training Association 2015 [58] and Carbal Health Service
Unit/Medical Outreach University of
Boomerang van Queensland 2013 [60]
(MOB van) Carbal Medical Service
2020 [61]
Carbal Medical Services
2014 [62]
Moorditj Djena mobile Ballestas et al. 2014 [63] 2011 Derbarl Yerrigan Health Australia Western Australia
podiatry clinic Service and North and
South Metropolitan
Health Services
Western Desert Kidney Bestel 2010 [64] 2010 University of Western Australia Western Australia
Health mobile bus Sinclair et al. 2016 [65] Australia
Jeffries-Stokes 2017 [66]
Tulku Wan Wininn Budja Budja Aboriginal 2019 Budja Budja Aboriginal Australia Victoria
mobile clinic Cooperative 2019 [40] Cooperative
Queensland Aboriginal Burgess & Buchannan 2013 QAIHC Australia Queensland
and Islander Health 2013 [67]
Council (QAIHC) mobile
health clinic
Goondir Health Services Goondir Health Services 2010 Goondir Health Services Australia Queensland
Mobile Medical Clinic 2020 [68]
(MMQ) Goondir Health Services
2019 [69]
Earbus mobile health Ear bus 2020 [70] 2014 Earbus foundation of Australia Western Australia
clinics Ear bus 2018 [71] Western Australia
Chevron-Pilbara Ear Telethon Speech & 2011 Telethon Speech & Australia Western Australia
Health Program Hearing 2020 [72] Hearing
Higginbotham & Shur
2012 [73]
Krishnaswamy, Monley
& Kishida 2015 [74]
Telethon Speech &
Hearing 2019 [75]
Pi:Lu Bus Evins 2018 [76] 2018 Riverland Aboriginal Australia South Australia
Health Service
Murchison Outreach Geraldton Regional Not reported Geraldton Regional Australia Western Australia
Services mobile clinic Aboriginal Medical Aboriginal Medical Service
Service 2020 [77]
Nhulundu Health Nhulundu Health Not reported Nhulundu Health Service Australia Queensland

Service Mobile Clinic

Service 2016 [78]
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Table 2 Included mobile primary health care clinics implemented for Indigenous populations (Continued)

Mobile clinic name Citation Year of Service provider Country State/Province
implementation
Screening for Limb, Jin 2014 [79] 2001-2010 University of Alberta, First Canada Alberta
l-eye, Cardiovascular, Oster et al. 2009 [80] Nations and Health
and Kidney Oster et al. 2010a [41] Canada
complications of Virani et al. 2006 [81]
diabetes (SLICK vans)
Mobile Diabetes Ralph-Campbell et al. 2003 Alberta Health and Canada
Screening Initiative 2009 [82] Wellness, Northern
(MDSi) Oster et al. 2010b [83] Regional Health
Ralph-Campbell et al. Authorities and University
2011 [84] of Alberta
Toth 2014 [85]
Seabird Island Mobile Jin 2014 [79] 2009 Seabird Island Band Canada British Columbia
Diabetes Telemedicine
Manitoba Diabetes Jin 2014 [79] 2008 Diabetes Integration Canada Manitoba
Integration Project (DIP) Project, Inc.
Mobile Diabetes First Nations Health 2002 Carrier Sekani Family Canada British Columbia
Telemedicine Clinic Authority 2019 [86] Services
Dawson et al. 2009 [87]
Jin 2014 [79]
Carrier Sekani Family
Services 2015 [88]
Great Plains Mobile Roubidoux et al. 2006-2018 Great Plains Area Indian United States North and South

2018 [89]

Roen et al. 2013 [90]
Rural Health Information
Hub 2019 [91]

Indian Health Service
2020 [92]

Mobile Healthcare
Association 2020 [93]
Bylander 2017 [94]
Tuba City Regional
Health Care Corporation
2019 [95]

Mobile Healthcare
Association 2020 [93]
Winslow Indian Health
Care Centre 2020 [96]

Bay Clinic Mobile Health Mobile Health Map
Unit 2020 [31]
Bay Clinic 2020 [97]

Mobile Health Map
2020 [31]

Mniwiconi clinic and
farm 2019 [98]

Children’s Health Fund 2012
2012 [99]

Mobile Healthcare

Association 2020 [93]

Mammography
Screening

Tuba City Regional
Health Care Corporation
Mobile Health Program

Not reported

Winslow Indian Health 2019
Care Centre Medical

Mobile Vehicle

Not reported

Mniwiconi clinic and
farm Mobile Clinic

Not reported

Wisconsin Ho-Chunk
Nation mobile clinic

Health Service Dakota, lowa and

Nebraska
Tuba City Regional Health United States Arizona
Care Corporation
Winslow Indian Health United States Arizona
Care Center
Bay Clinic United States East Hawaii

Mniwiconi clinic and farm United States North Dakota

Ho-Chunk Nation
Department of Health
and Children’s Fund

United States Wisconsin

included governments, health organisations, commer-
cial entities, universities and philanthropic organisa-
tions or foundations.

Finding 3: evidence of evaluated mobile clinics for
Indigenous populations

Of the 25 included mobile clinics, 13 (52%) had evidence
of some form of evaluation (Table 4). Of these 13 mobile

clinics, most of the evaluation findings were dissemi-
nated in the non peer-reviewed literature or grey litera-
ture (n =7 mobile clinics), with fewer evaluation findings
disseminated in the peer-reviewed literature (n=6 mo-
bile clinics).

Of the evaluated mobile clinics, various approaches to
undertaking an evaluation were used. Some evaluations
produced multiple citations for a single mobile clinic
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Table 3 Summary of mobile clinics in Australia, Canada and the
United States stratified by measure of remoteness or population
size

Australia (Remoteness Structure) Frequency of locations serviced

by mobile clinics (%)

Major Cities of Australia 2 (2.3)
Inner Regional Australia 15 (17.2)
Outer Regional Australia 17 (19.5)
Remote Australia 9 (104)
Very Remote Australia 44 (50.6)
Total 87 (100.0)
Canada (Population Centre and
Rural Area Classification 2016)
Large Urban (> 100,000) 3(19
Medium (30,000-99,999) 6 (3.7)
Small (1000-29,999) 11 (6.8)
Outside (< 1000) 142 (87.7)
Total 162 (100.0)
United States (Urban areas)
Urbanised Area (> 50,000) 128
Urbanised Cluster (2500-49,999) 11 (30.6)
Outside classification (< 2499) 24 (66.7)
Total 36 (100.0)

(Table 4). Most of the evaluations used quantitative
methods of evaluation (n =11) including descriptive sta-
tistics (e.g. of clinical indicators, patient demographics,
service data), surveys and longitudinal data. One of these
included a cost-effectiveness analysis [52]. Two evalua-
tions used a mixed methods approach consisting of both
quantitative and qualitative methods of evaluation. Of
the two mobile clinics evaluated using mixed methods
(e.g. including qualitative methods of data collection
such as interviews and focus group sessions), one evalu-
ation did not provide qualitative data [63], whereas the
other provided rich qualitative findings with evidence of
engaging with the perspectives and voices of Indigenous
people [65, 66]. Evaluations were heterogeneous in terms
of evaluation methods and outcomes, making it difficult
to compare findings. However, the participant sample
included in evaluations was those receiving the services
of the respective mobile clinic with a client or patient
record (Table 4).

Discussion

To our knowledge, this is the first systematic scoping
review examining primary health care mobile clinics
implemented for Indigenous populations in Australia,
Canada, New Zealand, and the United States. This
review locates evidence of mobile clinics that have been
implemented specifically for Indigenous populations
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(with the exception of New Zealand), and highlights the
potential for mobile clinics to improve the accessibility
of primary health care services. These findings are a
valuable contribution to the growing body of inter-
national literature around the use of mobile clinics [28,
29, 32, 33, 36, 38]. Before discussing the implications of
these findings, it is important to reiterate that Indigen-
ous populations are diverse, have different languages,
cultural identities, customs, lore and spiritual beliefs
[16]. However, Indigenous populations in Australia,
Canada, New Zealand, and the United States share the
experience of colonization and require culturally safe health
care embedded in the principles of self-determination
[7, 16, 17, 46].

Likewise, there are key differences between the health
care systems of Australia, Canada, New Zealand, and the
United States, which may account for variations in the
implementation of mobile clinics specifically for Indigen-
ous populations. Australia, Canada, and New Zealand
have universal access to health care for all populations
[100-102] which differs from the partially-funded health
care system in the United States [103]. There are also
complexities around the policies of each modern state
regarding the funding of Indigenous-governed health
services and programs [104]. In the United States, fund-
ing is allocated through the Indian Health Service (IHS),
with a key criticism being the failure to provide suffi-
cient resources to meet the health care needs (particu-
larly primary health care needs) of a growing Native
American, Native Alaskan, and Native Hawaiian popula-
tion [17, 105]. In Australia and Canada, Indigenous
health organisations (e.g. ACCHOs in Australia and on-
reserve First Nations health services in Canada) receive
some funding from governments to provide primary
health care services to Indigenous populations, yet in-
equities exist in the distribution of funding (e.g. lack of
funding for Métis People) and power imbalances be-
tween government and Indigenous health-organisations
[17, 27, 104]. The funding structure in New Zealand dif-
fers again, with a more integrated approach of health
service delivery through mainstream health services or
private agencies and greater participation of Maori
People in the process of informing the policy of District
Health Boards (DHB) [17, 106]. The need to reform
health care systems for the provision of equitable and
culturally safe health care for Indigenous populations,
has been widely discussed in the peer-reviewed literature
[27, 104, 105].

There are also variations as to how population density
is described in Australia, Canada, and the United States,
which also has implications for interpreting the findings
of this review (see Table 3). Australia’s Remoteness
Structure [47] has a complete coverage of the continent,
whereas Canada and the United States classify their
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» Locations serviced by mobile clinics (Australia)
Remoteness Areas of Australia
. Major Cities of Australia
[ Inner Regional Australia
|| Outer Regional Australia
77 Remote Australia
I Very Remote Australia

0 500 1,000
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Fig. 2 Location of mobile clinics implemented for Indigenous populations in Australia

urban areas by population size [48, 49]. Although there
are other geographical methods for classifying popula-
tion density (e.g. in Australia, Modified Monash Model
[107]), this review has included classification methods
used by decision-makers in each country at the time of
analysis. For example, the Australian Government’s
Rural Health Multidisciplinary Training (RHMT)
Program [108] utilizes the Remoteness Structure [47]
to guide investment to improve the recruitment and
retention of health professionals in rural and remote
Australia. Likewise, the Population Centre and Rural
Area Classification 2016 (Canada) [48] and Urban
status (United States) [49] are both based on the most
recent census for each respective country and are used
in government decision-making. Acknowledging these
variations, this review identifies a pattern of increasing
presence of mobile clinics in areas with lower popula-
tion densities (see Table 3). Geographical gaps in
service provision are evident (Figs. 2 and 3), indicating
that the implementation of mobile clinics for Indigen-
ous populations is not widespread.

There are also variations in the models of primary
health care mobile clinics implemented for Indigenous

populations. Most of the mobile clinics retrieved by this
review targeted Indigenous populations across the life-
span, indicating a holistic family-centered model of
primary health care, which is a preferred characteristic
of Indigenous primary health care services [109]. Some
mobile clinics targeted specific chronic diseases preva-
lent in Indigenous populations (e.g. diabetes) [110] and
prevention of chronic disease for specific populations
(e.g. otitis media in Aboriginal and Torres Strait Islander
children) [111]. Although there was some evidence of
Indigenous organisational governance or involvement
in the implementation of most mobile clinics, it was
difficult to ascertain the degree of Indigenous commu-
nity ownership. This is a key issue which has been dis-
cussed in another review examining chronic disease
programs implemented for Aboriginal and Torres Strait
Islander populations [112], and in the international
literature examining health services and programs for
Indigenous populations [27, 113, 114]. Indigenous
community ownership of mobile clinics is imperative to
ensuring culture, self-determination, and community
participation are embedded in the delivery of primary
health care services [109].
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» Locations serviced by mobile clinics (Canada)
|| Provinces and territories of Canada

* Locations serviced by mobile clinics (USA)
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Fig. 3 Location of mobile clinics implemented for Indigenous populations in Canada and the United States
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A paucity of published and publicly available evaluations
of primary health care mobile clinics implemented specif-
ically for Indigenous populations is also highlighted. This
is despite a growing body of literature evaluating mobile
clinics implemented for general populations and those at-
risk for developing chronic disease, particularly in the
United States [28, 31-33, 36, 39]. Although there is
heterogeneity in the approaches used to evaluate mobile
clinics implemented for Indigenous populations, there is
some evidence that supports the potential for mobile
clinics to increase attendance rates to services [54, 62, 69,
72] and improve clinical indicators (e.g. BMI, HbA1C) of
targeted chronic diseases (e.g. diabetes) in Indigenous
people accessing mobile clinic services [41, 79]. However,
evaluation methods have relied heavily on the analysis of
patient records and service data (see Table 4). The
perspectives and insights of Indigenous people accessing
mobile clinic services is largely absent. Findings support
the need for high quality evaluations of Indigenous health
programs which integrate qualitative evidence regarding
the views and perspectives of Indigenous people [115]. An
absence of qualitative data around the effectiveness of
mobile clinics makes it difficult to know whether mobile

clinics have potential to improve the cultural accessibility
of primary health care services for Indigenous populations.
This is a gap in existing knowledge which requires further
research.

It is also difficult to examine how sustainable primary
health care mobile clinics are when implemented for
Indigenous populations. It is noted that the five diabetes
mobile clinics retrieved from Canada were funded under
the Aboriginal Diabetes Initiative (ADI), yet it is difficult to
identify from the available literature as to whether all of
these mobile clinics have been sustained over time under
the original funding arrangement [79]. This highlights a key
issue mediating the sustainability of mobile clinics in gen-
eral, being the reliance on multiple funding sources (e.g.
government and philanthropic) and/or short funding cycles
[33]. There is also limited cost-effectiveness data around
the use of mobile clinics for Indigenous populations [52].
Future research should include economic evaluations,
coupled with an evaluation of the effectiveness and cultural
acceptability of mobile clinics for Indigenous populations.
This is imperative to informing the allocation of resources
by decision-makers (e.g. governments and Indigenous-
health organisations) to mobile clinics.
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Limitations

Every effort has been made to search academic databases
and grey literature sources for primary health care mobile
clinics that have been implemented for Indigenous popula-
tions in Australia, Canada, New Zealand, and the United
States. In Australia, it is known that a significant propor-
tion of health research involving Aboriginal and Torres
Strait Islander populations is published in the grey litera-
ture [116]. A thorough search of grey literature informa-
tion sources across key websites has been undertaken
through the independent searching of two researchers and
follow up of organisations, authors and researchers for
additional information. Therefore, a limitation of this re-
view is the manual processes required to undertake this
search and the acknowledgement that there is the potential
for some mobile clinics to be missed due to this.

Conclusions

This review identifies geographical gaps and a paucity of
evidence around the implementation of primary health care
mobile clinics for Indigenous populations in Australia,
Canada, New Zealand and the United States. The findings
support the need to undertake rigorous mixed methods
evaluations of primary health care mobile clinics imple-
mented specifically for Indigenous populations. Through the
involvement of Indigenous people in the evaluation process,
greater insights will be obtained as to the potential for mo-
bile clinics to improve access to culturally safe and holistic
primary health care services. It is important for organisations
implementing primary health mobile clinics for Indigenous
populations, to share their experiences by making evalua-
tions publicly available, ideally through the peer-reviewed
literature. This is essential in developing evidence around
innovative models of health care that have the potential to
improve health outcomes for Indigenous people globally.
Dissemination of evaluation evidence concerning mobile
clinics will also be invaluable to decision-makers, including
Indigenous health organisations, who are considering allo-
cating resources to a primary health care mobile clinic.

Supplementary Information
Supplementary information accompanies this paper athttps://doi.org/10.
1186/512939-020-01306-0.

Additional file 1.
Additional file 2.
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