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Abstract: Approximately 370–500 million Indigenous people live worldwide. While Indigenous peoples 
make up only 5% of the world’s population, they account for 15% of the extreme poor and have life 
expectancy that is 20 years shorter than that of non-Indigenous people. Access to healthcare has been 
identified as an important social determinant of health and key driver of health outcomes. Indigenous 
populations often face barriers to accessing healthcare including living in remote areas, lacking financial 
resources, and having cultural differences. Telehealth, the utililzation of any synchronous modality, including 
phone, video, or teleconferencing technology used to support the provision of long-distance health care and 
health education, is a feasible and cost-effective treatment delivery mechanism that has successfully addressed 
access barriers faced by vulnerable populations globally, however, few studies have included indigenous 
populations and the application of this technology to improve physical and mental health outcomes. This 
systematic review aims to identify trials that were conducted among Indigenous adults, and to summarize the 
components of interventions that have been found to effectively improve the health of Indigenous peoples. 
The PRISMA guidelines for reporting of systematic reviews were followed in preparing this manuscript. 
Studies were identified by searching PubMed, Scopus, and PsychInfo databases for clinical trial articles on 
Indigenous peoples and mental and physical health, published between January 1, 1998 and December 31, 
2018. Eligibility criteria for determining studies to include in the analysis were as follows: (I) ≥18 years of 
age; (II) indigenous peoples; (III) any technology-based intervention; (IV) studies included at least one of the 
following mental health (depression, post-traumatic stress disorder, suicide) and physical health (mortality, 
blood pressure, hemoglobin A1C, cholesterol, quality of life) outcomes; (V) clinical trials. A total of 2,662 
articles were identified and six were included in the final review based on pre-specified eligibility criteria. 
Three were conducted in the United States, one study was conducted in Canada, and two were conducted in 
New Zealand. Study sample sizes ranged from 20 to 762, intervention delivery times ranged from three to 
20 months and utilized telephone, internet and SMS messaging as the type of technology. There is a paucity 
of evidence on the use of telehealth programs to increase access to chronic disease programs in Indigenous 
populations. This review highlights the importance of culturally tailoring programs despite the modality 
in which they are delivered, and recommends telephone-based delivery facilitated by a trained health 
professional. Telehealth has great promise for meeting the health needs of highly marginalized Indigenous 
populations around the world, however, at this point more research is needed to understand how best to 
structure and deliver these programs for maximum effect.
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Introduction

Indigenous peoples are culturally distinct societies and 
communities that practice unique traditions, and retain 
social, cultural, economic, and political characteristics that 
are distinct from those of the dominant societies in which 
they live (1-4). Due to the diversity of Indigenous peoples, 
the United Nations has not adopted an official definition of 
the term Indigenous, but has developed a set of descriptive 
characteristics of this group: (I) Indigenous peoples should 
self-identify as Indigenous and be accepted as a member 
of the community, (II) have historical continuity with pre-
colonial societies, (III) have a strong link to territories and 
surrounding natural resources, (IV) have distinct social, 
economic or political systems, (V) have distinct languages 
and culture that differ from the dominant society, and (VI) 
be a non-dominant group of society (1-4). Approximately 
370–500 million Indigenous people live worldwide, across 
more than 90 countries (3), and representing more than 
5,000 cultures (4). While Indigenous peoples make up 
only 5% of the world’s population, they account for 15% 
of the extreme poor (3) and are more likely to suffer from 
malnutrition and have inadequate economic resources (4).  
The life expectancy of Indigenous peoples is 20 years 
shorter than that of non-Indigenous people worldwide 
(3-5). The high burden of mortality has been associated 
with Indigenous populations lacking adequate healthcare, 
health information, and being more susceptible to 
communicable diseases such as malaria, tuberculosis, human 
immunodeficiency virus (HIV) and acquired immune 
deficiency syndrome (AIDS) (4). 

Across the world, lower income communities have 
needed to shift from a focus on primarily communicable 
to a combination of communicable and noncommunicable 
diseases (6). While much of reported data indicate lower 
prevalence of chronic disease among Indigenous peoples 
compared to non-Indigenous communities, more recent 
studies have found Indigenous groups to be at higher risks 
of chronic diseases such as diabetes and prediabetes (7). For 
example, fifty percent of Indigenous adults over the age of 
35 have type 2 diabetes around the world (5) and more than 
half of Indigenous Australians over the age of 55 report 
suffering from heart or circulatory diseases (8). Indigenous 

peoples are not only plagued by physical health ailments 
such as malnutrition, cardiovascular disease, tuberculosis, 
and HIV/AIDS, but are also severely impacted by mental 
health conditions (9). Indigenous groups have been 
found to be at high risk of and have increased mortality 
due to mental illnesses such as depression and serious 
psychological distress (SPD) (10) because of unemployment, 
social marginalization (11,12), and loss of cultural lands and 
identity compared to non-Indigenous peoples (9,13).

Access to healthcare has previously been identified as an 
important social determinant of health and a key driver of 
health outcomes (14). Five widely recognized dimensions 
of access to healthcare include (I) approachability, (II) 
acceptability, (III) availability and accommodation, 
(IV) affordability, and (V) appropriateness (15-17). 
Approachability is the concept of individuals with health 
needs are able to identify that services exist, can be 
reached, and will have an impact on their health (15,16). 
Acceptability refers to the cultural and social factors that 
determine the likelihood of individuals accepting the service 
(15-17). Availability and accommodation refer to the idea of 
health services being accessible physically, and in a timely 
manner (15,16). Affordability is one’s economic and ability 
to spend resources and time utilizing services (15-17).  
Lastly, appropriateness refers to the needed services, 
clients’ needs, timeliness, and the amount of time and care 
addressing the individual’s problem (15,16). Indigenous 
populations are often faced with multiple barriers impacting 
dimensions of the access continuum. Barriers including 
living in remote areas, poverty and lack of financial 
resources, cultural differences from majority populations, 
and lack of trust in the healthcare system all contribute to 
the inadequate access and utilization of health care services.

Telehealth is a feasible and cost-effective treatment 
delivery mechanism that has successfully addressed access 
barriers to healthcare services faced by diverse underserved 
and vulnerable populations around the world (18-20). The 
domain most often focused on is telehealth’s ability to 
increase access through reduction of the need to travel, and 
increasing availability of specialists in areas with limited 
services (21-24). Additionally, research has shown that 
health promoting interventions delivered via telehealth 
modalities can be culturally tailored to fit the needs of 
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diverse communities and ethnic/racial minorities (25). 
Although the telehealth literature is robust, few studies 

have included or focused on Indigenous populations 
specifically and the application of this technology to 
improve physical and mental health outcomes (26). Given 
the cultural considerations of Indigenous communities, 
increasing access to care via telehealth simply through 
increased availability, without consideration of other 
domains such as acceptability and appropriateness, highlight 
a need to investigate the evidence base for telehealth in 
Indigenous populations. To our knowledge, no review exists 
summarizing telehealth interventions conducted among 
Indigenous people to improve mental health (mortality, 
depression, post-traumatic stress disorder, suicide) and 
physical health outcomes (hypertension, hemoglobin 
A1C, high cholesterol, quality of life). This systematic 
review aims to identify trials that were conducted among 
Indigenous adults, and to summarize the components of 
interventions that have been found to effectively improve 
the health of Indigenous peoples around the world. This 
summary and new knowledge will be used to develop and 
tailor more robust programs to improve the health of this 

vulnerable population. 

Methods

Search term selection, eligibility criteria, search strategy

The PRISMA guidelines for reporting of systematic reviews 
were followed in preparing this manuscript (27). The 
PRISMA guidelines include a checklist of items that should 
be included when reporting findings from a systematic review. 
We have included the recommended diagram in Figure 1  
that shows the number of articles identified, excluded, and 
included in the review (27). The PICOS (participants, 
interventions, comparisons, outcomes, study design) 
approach was used to define study eligibility criteria (27).  
A reproducible method was used to identify previously 
published manuscripts on interventions using telehealth 
to address chronic disease and improve health outcomes 
among Indigenous peoples around the world. We defined 
telehealth as any synchronous modality, including phone, 
video, or teleconferencing technology, but did not include 
store-and-forward (S&F). We defined chronic disease as 
both physical and mental chronic and noncommunicable 

Id
en

tif
ic

at
io

n
S

cr
ee

ni
ng

E
lig

ib
ili

ty
In

cl
ud

ed

PubMed
n=407

Scopus
n=2113

PsychInfo
n=142

Duplicates (n=215)
Records after duplicates removed (n=2,447)

Titles & Abstracts Screened
n=2,447

Full-text articles assessed for 
eligibility
n=225

Records excluded
n=2,223

1,419—other outcomes
213—basic science and animals
173—no telehealth
128—additional duplicates
128—focused on children
87—published prior to 1999
35—editorials, corrections, & conferences  
40—not Indigenous

Full-text articles excluded, with reasons
n=219

39—other outcome
30—no intervention
35 - not Indigenous
69—not clinical trial
43—duplicate
2—<18 years of age
1—not in English

Studies included in qualitative 
synthesis

n=6

Figure 1 Flow diagram for eligible article selection.
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diseases, such as diabetes, cardiovascular disease, and 
depression. Indigenous people were defined as any self-
identified Indigenous group, as specified by the author of 
the reviewed paper. 

Studies were identified by searching PubMed, Scopus, and 
PsychInfo databases for clinical trial articles on Indigenous 
peoples and mental and physical health, published between 
January 1, 1998 and December 31, 2018. The search terms 
were based on search strategies identified in Cochrane 
reviews and other systematic reviews for Indigenous 
peoples (28-30), telehealth (31,32), mortality (33),  
depression (34-36), post-traumatic stress disorder (PTSD) 
(37,38), suicide (35,39,40), blood pressure (41-43), 
hemoglobin A1C (44,45), cholesterol (46-48), and quality 
of life (49-51). Some identified search terms were not used 
given the study goal, for example we did not include acute 
mental conditions such as psychosis or schizophrenia and 
instead selected terms for chronic mental and physical 
health conditions, such as depression, post-traumatic stress 
disorder, suicide, mortality, hemoglobin A1C, cholesterol, 
and hypertension. Search terms can be found in the 
appendix.

The eligibility criteria for determining studies to include 
in the analysis were as follows: participants: (I) at least  
18 years of age or older, (II) indigenous peoples; 
interventions: (III) any technology-based intervention 
(telephone, cell phone, video, mobile application, 
computer-based); comparisons: (IV) control, (V) usual care, 
(VI) other interventions; outcomes—the study included at 
least one of the following outcomes: (VII) mental health 
(depression, post-traumatic stress disorder, suicide), (VIII) 
physical health (mortality, blood pressure, hemoglobin 
A1C, cholesterol, quality of life); study design: (IX) clinical 
trials (randomized control trials, quasi-experimental, cohort 
(prospective or retrospective). Cross-sectional studies 
were excluded. Both physical and mental health outcomes 
were included due to the paucity of literature and clinical 
trials where Indigenous peoples are included in the study 
or identified in the sample demographics and results. 
The search strategy has been outlined in Tables 1-4 of the 
supplementary materials. 

Study selection and data collection

Figure 1 outlines the process used to identify eligible 
articles. Titles and abstracts were reviewed to ensure the 
study (I) targeted Indigenous peoples, (II) used telehealth 
as the intervention, and (III) assessed at least one outcome 

of interest. Articles were eliminated if they did not meet the 
pre-specified eligibility criteria. Full articles were then read 
and reviewed by four independent reviewers (AZ Dawson, 
RJ Walker, JA Campbell, TM Davidson). Each reviewer 
used the participants, interventions, comparisons, outcomes, 
and study design (PICOS) approach to further assess article 
eligibility. As articles were reviewed, data was collected by 
each reviewer using a standardized data collection form 
that included the following headings: author, year, country, 
Indigenous group, study type, number of participants, age, 
other inclusion criteria, incentives, intervention description, 
cultural tailoring, technology used, mode of delivery, length 
of intervention, follow-up, outcomes, and results. Data 
collected from each eligible article is shown in Tables 5-8. 
Quality of the included manuscripts was not assessed due to 
the limited number of papers meeting eligibility criteria. 

Results

Study selection

Figure 1 shows the results of the search. Articles were 
reviewed for eligibility in a systematic fashion. A total of 
2,662 articles were identified after searching PubMed, 
Scopus, and PsychInfo databases. Two hundred fifteen 
duplicates were identified and removed after uploading 
search results to EndNote, leaving 2,447 eligible for initial 
reviews. Two hundred twenty-five [225] remained for 
full-text review after excluding 2,223 during the title and 
abstract review. An additional 219 were deemed ineligible 
for inclusion in the analysis with reasons outlined in Figure 1. 
Six articles were included in the final review based on pre-
specified eligibility criteria. 

Study characteristics

Tables 5-8 provide a summary of the characteristics of the 
six studies that met eligibility criteria. Three studies were 
conducted in the United States (52-54), one study was 
conducted in Canada (55), and two studies were conducted 
in New Zealand (56,57). Included Indigenous groups were: 
American Indian/Alaska Native (52,53), Maori (56,57), and 
First Nation (55). Many of the papers on United States 
Veterans were excluded due to the sole reporting of lessons 
learned during program development, productivity measures 
or intervention acceptability; and a lack of reporting on 
physical or mental health outcomes. Future research should 
closely examine Indigenous Veteran and non-Veteran 
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Table 1 Structure of search and search terms for PubMed 

Search # Search terms
Number of  

articles found

1 Aborig* OR Indig* OR Indigenous OR Inuit OR Maori OR Native American OR American Indian OR Tribe OR Tribal 
OR [Aotearoa[tw] AND Oceanic ancestry group[mh]] OR American Native continental ancestry group[mh] OR 
[Torres Strait[tw] AND islander*[tw]] OR Inuit*[tw] OR Eskimo*[tw] OR Native[tw] OR First Nation*[tw]

270,930

2 Telemedicine OR Telemetry OR Telehealth OR Computer Communication Networks OR Online Systems OR  
Computer-Assisted Diagnosis OR Handheld Computers OR Internet OR Microcomputers OR  
Telecommunications OR Remote Consultation OR Telenursing OR Videoconferencing OR Teleconferencing OR 
Teleconsultation OR Telediagnosis OR Telemonitoring OR Teletherapy OR Teleconference OR Online Therapy OR 
Tele-health OR Telemedicine OR tele-medicine OR telerehab* OR tele-rehab* OR telediagnos* OR tele-diagnos* 
OR teletreat* OR tele-treat OR teletherap* OR tele-therap* OR telemonitoring OR tele-monitoring OR  
teleintervention OR - tele-intervention OR teletreatment OR tele-treatment OR telepractice OR tele-practice OR 
videoconference* OR video-conferenc* OR teleconference* OR tele-conference* OR webbased OR web-based 
OR internet-based OR [technology AND mediated] OR technology-mediated

348,898

3 Mortality OR Survival OR Mortality 1,900,059

4 Depress* OR dysthymi* OR mood disorder* OR affective disorder* OR affective symptom* OR depressed OR 
depression OR depression OR depressive disorder OR major depressive disorder OR major depression OR major 
depressive disorder OR MDD OR Sadness OR Depressive symptoms OR Depressive OR major depression  
disorder OR emotion* OR mental disorders OR psychiatric disorders

1,633,020

5 PTSD OR posttrauma* OR post-trauma* OR post trauma* OR combat disorder OR stress disorder OR trauma* 397,482

6 Ideation OR suicid* OR suicide OR Suicide OR Suicidality OR suicidal ideation OR Self-harm OR attempted  
suicide OR parasuicide OR self-injur* OR self-poison* OR suicide* OR posttraumatic stress symptom* OR post-
traumatic stress symptom* 

98,767

7 Hypertension OR arterial hypertension OR high blood pressure OR elevated blood pressure OR hypertensive 
patients OR target level OR target blood pressure OR target systolic blood pressure OR target diastolic blood 
pressure OR Hypertens* OR blood-pressure* OR bp OR sbp OR dbp OR hypertensive* OR hypertension* OR 
hypertension* OR blood pressure measurement 

878,406

8 Glycosylated haemoglobin OR HbA1c OR hemoglobin levels OR glycated haemoglobin OR hemoglobin A1c OR 
Glycosylated hemoglobin A OR Hemoglobins OR hemoglobin A OR glycat* OR glycosylat* OR hemoglobin* OR 
haemoglobin* OR hemo-globin* OR haemoglobin* OR hba1c OR hb a1c OR hbaic OR hb aic OR ic OR 1c OR 
Aic OR a1c OR hemoglobin* OR haemoglobin* OR hemo-globin* OR haemoglobin* OR hb OR hba OR  
glycohemoglobin OR glycol-hemoglobin OR glycol-haemoglobin OR glycohaemoglobin 

372,097

9 Cholesterol* OR epicholesterol* OR azacosterol* OR diazacholesterol* OR hydroxycholesterol* OR  
19-iodocholesterol* OR iodocholesterol* OR ketocholesterol* OR oxocholesterol* OR lipid* OR glyceride* OR 
triglyceride* OR glycolipid* OR ipoprotein* OR ldl OR hdl OR Cholesterol OR Hypercholesterolemia OR  
Dyslipidemia OR Cholesterol OR Lipids OR Dyslipidemia OR Hypercholesterolemia OR total cholesterol 

838,686

10 Quality of life OR QoL OR mental health OR emotional wellbeing OR psychological wellbeing OR emotional well-
being OR psychological well-being OR quality of life OR Short-Form Health Survey OR SF-12 OR SF-36 OR 
SF12 OR SF 12 OR SF36 OR SF 36 OR life quality 

465,490

11 #1 AND #2 2,011

12 #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 5,750,607

13 #11 AND #12 405

Regular text—text word used; Italic text—MeSH Terms used.
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Table 2 Structure of search and search terms for Scopus

Search # Search terms
Number of articles 

found

1 Aborig* OR Indig* OR Indigenous OR Inuit OR Maori OR Native American OR American Indian OR Tribe 
OR Tribal OR [Aotearoa AND Oceanic ancestry group] OR American Native continental ancestry group 
OR Torres Strait AND islander* OR Inuit* OR Eskimo* OR Native OR First Nation* 

812,809

2 Telemedicine OR Telemetry OR Telehealth OR Computer Communication Networks OR Online Systems 
OR Computer-Assisted Diagnosis OR Handheld Computers OR Internet OR Microcomputers OR  
Telecommunications OR Remote Consultation OR Telenursing OR Videoconferencing OR  
Teleconferencing OR Teleconsultation OR Telediagnosis OR Telemonitoring OR Teletherapy OR  
Teleconference OR Online Therapy OR Tele-health OR Telemedicine OR tele-medicine OR telerehab* OR 
tele-rehab* OR telediagnos* OR tele-diagnos* OR teletreat* OR tele-treat* OR teletherap* OR  
tele-therap* OR telemonitoring OR tele-monitoring OR teleintervention OR tele-intervention OR  
teletreatment OR tele-treatment OR telepractice OR tele-practice OR videoconference* OR  
video-conferenc* OR teleconference* OR tele-conference* OR webbased OR web-based OR 
 internet-based OR [technology AND mediated] OR technology-mediated 

1,349,190

3 Mortality OR Survival 2,516,278

4 Depress* OR dysthymi* OR mood disorder* OR affective disorder* OR affective symptom* OR depressed 
OR depression OR depressive disorder OR major depression OR major depressive disorder OR MDD 
OR Sadness OR Depressive symptoms OR Depressive OR major depression disorder OR emotion* OR 
mental disorders OR psychiatric disorders

1,555,425

5 PTSD OR posttrauma* OR post-trauma* OR post trauma* OR combat disorder OR stress disorder OR 
trauma* posttraumatic stress symptom* OR post-traumatic stress symptom*

684,105

6 Ideation OR suicid* OR Suicide OR Suicidality OR suicidal ideation OR Self-harm OR attempted suicide 
OR parasuicide OR self-injur* OR self-poison* OR suicide* OR 

148,132

7 Hypertension OR arterial hypertension OR high blood pressure OR elevated blood pressure OR  
hypertensive patients OR target level OR target blood pressure OR target systolic blood pressure OR 
target diastolic blood pressure OR Hypertens* OR blood-pressure* OR bp OR sbp OR dbp OR  
hypertensive* OR hypertension* OR blood pressure measurement 

1,765,236

8 Glycosylated haemoglobin OR HbA1c OR hemoglobin levels OR glycated haemoglobin OR hemoglobin 
A1c OR Glycosylated hemoglobin A OR Hemoglobins OR hemoglobin A OR glycat* OR glycosylat* OR 
hemoglobin* OR haemoglobin* OR hemo-globin* OR haemoglobin* OR hba1c OR hb a1c OR hbaic OR 
hb aic OR ic OR 1c OR Aic OR a1c OR hemoglobin* OR haemoglobin* OR hemo-globin* OR hb OR hba 
OR glycohemoglobin OR glycol-hemoglobin OR glycol-haemoglobin OR glycohaemoglobin 

603,605

9 Cholesterol* OR epicholesterol* OR azacosterol* OR diazacholesterol* OR hydroxycholesterol* OR  
19-iodocholesterol* OR iodocholesterol* OR ketocholesterol* OR oxocholesterol* OR lipid* OR glyceride* 
OR triglyceride* OR glycolipid* OR lipoprotein* OR ldl OR hdl OR Cholesterol OR Lipids OR Dyslipidemia 
OR Hypercholesterolemia OR total cholesterol

1,210,679

10 Quality of life OR QoL OR mental health OR emotional wellbeing OR psychological wellbeing OR  
emotional well-being OR psychological well-being OR Short-Form Health Survey OR SF-12 OR SF-36 
OR SF12 OR SF 12 OR SF36 OR SF 36 OR life quality 

1,015,821

11 #1 AND #2 13,746

12 #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 7,991,586

13 #11 AND #12 2,113

All words were searched as: article title, abstract, keywords.
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Table 3 Structure of search and search terms for PsychInfo

Search # Search terms
Number of articles 

found

1 Aborig* OR Indig* OR Indigenous OR Inuit OR Maori OR Native American OR American Indian OR Tribe 
OR Tribal OR [Aotearoa AND Oceanic ancestry group] OR American Native continental ancestry group OR 
Torres Strait AND islander* OR Inuit* OR Eskimo* OR Native OR First Nation* 

47,630

2 Telemedicine OR Telemetry OR Telehealth OR Computer Communication Networks OR Online Systems 
OR Computer-Assisted Diagnosis OR Handheld Computers OR Internet OR Microcomputers OR 
Telecommunications OR Remote Consultation OR Telenursing OR Videoconferencing OR Teleconferencing 
OR Teleconsultation OR Telediagnosis OR Telemonitoring OR Teletherapy OR Teleconference OR Online 
Therapy OR Tele-health OR Telemedicine OR – 4,997 tele-medicine OR telerehab* OR tele-rehab*  
OR telediagnos* OR tele-diagnos* OR teletreat* OR tele-treat OR teletherap* OR tele-therap* OR 
telemonitoring OR tele-monitoring OR teleintervention OR tele-intervention OR teletreatment OR  
tele-treatment OR telepractice OR tele-practice OR videoconference* OR video-conferenc* OR 
teleconference* OR tele-conference* OR webbased OR web-based OR internet-based OR technology 
AND mediated OR technology-mediated 

72,862

3 Mortality OR Survival OR 73,338

4 Depress* OR dysthymi* OR mood disorder* OR affective disorder* OR affective symptom* OR depressed 
OR depression OR depressive disorder OR major depressive disorder OR major depression OR MDD OR 
Sadness OR Depressive symptoms OR Depressive OR major depression disorder OR emotion* OR mental 
disorders OR psychiatric disorders

756,589

5 PTSD OR posttrauma* OR post-trauma* OR post trauma* OR combat disorder OR stress disorder OR 
trauma* OR posttraumatic stress symptom* OR post-traumatic stress symptom* 

126,773

6 Ideation OR suicid* OR Suicide OR Suicidality OR suicidal ideation OR Self-harm OR attempted suicide 
OR parasuicide OR self-injur* OR self-poison* OR suicide* OR 

72,245

7 Hypertension OR arterial hypertension OR high blood pressure OR elevated blood pressure OR 
hypertensive patients OR target level OR target blood pressure OR target systolic blood pressure OR target 
diastolic blood pressure OR Hypertens* OR blood-pressure* OR bp OR sbp OR dbp OR hypertensive* OR 
hypertension* OR blood pressure measurement

36,392

8 Glycosylated haemoglobin OR HbA1c OR hemoglobin levels OR glycated haemoglobin OR hemoglobin 
A1c OR Glycosylated hemoglobin A OR Hemoglobins OR hemoglobin A OR glycat* OR glycosylat* OR 
hemoglobin* OR haemoglobin* OR hemo-globin* OR haemoglobin* OR hba1c OR hb a1c OR hbaic OR hb 
aic OR ic OR 1c OR Aic OR a1c OR hemoglobin* OR haemoglobin* OR hemo-globin* OR hb OR hba OR 
glycohemoglobin OR glycol-hemoglobin OR glycol-haemoglobin OR glycohaemoglobin

10,482

9 Cholesterol* OR epicholesterol* OR azacosterol* OR diazacholesterol* OR hydroxycholesterol* OR 
19-iodocholesterol* OR iodocholesterol* OR ketocholesterol* OR oxocholesterol* OR lipid* OR glyceride* 
OR triglyceride* OR glycolipid* OR lipoprotein* OR ldl OR hdl OR Cholesterol OR Lipids OR Dyslipidemia 
OR Hypercholesterolemia OR total cholesterol

18,769

10 Quality of life OR QoL OR mental health OR emotional wellbeing OR psychological wellbeing OR emotional 
well-being OR psychological well-being OR Short-Form Health Survey OR SF-12 OR SF-36 OR SF12 OR 
SF 12 OR SF36 OR SF 36 OR life quality

280,208

11 #1 AND #2 716

12 #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 1,111,396

13 #11 AND #12 142

Black text—keyword (with box for map term to subject heading unchecked).
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Table 4 Search results uploaded to EndNote

Database Number returned Number uploaded
Number of duplicates  

discarded
Number uploaded to  

EndNote
Final number in  

EndNote

PubMed 408 407 0 407 407

Scopus 2,113 – 215 1,898 2,305

PsychInfo 142 142 0 142 2,447

Table 5 Descriptive characteristics of studies meeting eligibility criteria

Author Year Country
Indigenous 
group

Study type Number of participants Age Other inclusion criteria Incentives

Fischer  
et al.

2012 USA American  
Indian

RCT 762 >17 years N/A N/A

Lorig et al. 2010 USA American  
Indian/Alaska 
Native

RCT (the AI/AN 
were enrolled in 
the study as a 
subgroup using 
waitlist control)

761 were randomized, 
732 continued in the 
study for 6 months,  
645 completed the 
6-month questionnaire. 
528 non-AI/AN  
completed the 18-month 
questionnaire. AI/AN 
recruitment included  
110 participants

≥18 years Physician verified  
T2DM and access to 
the internet

$10 Amazon.
com  

certificate

Tobe et al. 2018 Canada First Nations RCT of two  
types of  
messaging

243 adults living on  
reservation with  
uncontrolled  
hypertension  
(122 included in the  
analysis)

≥18 years Uncontrolled  
hypertension and stable 
on antihypertensives 
for at least 8 weeks if 
taking medication, have 
a cell-phone  
capable of receiving 
SMS messages or be 
willing to learn how to 
use a basic flip phone 
for use during the study. 
Have a current primary 
care provider

N/A

Venter  
et al.

2012 New  
Zealand

Maori RCT 20 No mention Patients discharged 
from the hospital in the 
previous 12–24 months 
with a diagnosis of CHF 
or COPD

N/A

Whealin 2017 USA Pacific Island 
Veterans

Pilot pre-post 
intervention 

28 Veterans and  
28 family members

no mention Veterans with PTSD  
and report of  
relationship problems

N/A

Williams 2017 New  
Zealand

Maori RCT of two  
delivery  
modalities

68 Maori and 70 New 
Zealand Europeans with 
T2DM

No mention N/A N/A
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populations to understand whether telehealth interventions 
are equally efficacious or require different tailoring. Most 
of the studies were randomized control trials (52,53,55-57),  
and one used a pre-post study design (54). Only one out of 
the six studies reported providing incentives for the study 
participants (53). Study sample sizes ranged from 20 to 
762. The intervention delivery times ranged from three 
to 20 months and utilized telephone, internet and SMS 
messaging as the type of technology. Three studies reported 
culturally tailoring the intervention (54,55,57). Outcomes 
of interest included low-density lipoprotein (LDL) 
(52,54), hemoglobin A1C (53,57), blood pressure (55,56),  
mortality (56), and quality of life (54,56).

Intervention characteristics and statistically significant 
findings

Intervention technologies ranged from telephone outreach, 
internet-based, SMS messaging, and video conferencing. 
Some interventions included a technology component 
and human interaction in the form of nurses, community 
health workers, peer facilitators, or other trained health 
professionals (52,53,55-57). Four of the studies had 
statistically significant findings (52,54,56,57).

Discussion

There is a grave paucity of evidence in the telehealth 
literature and research studies where Indigenous peoples are 
concerned. This is the first review to summarize telehealth 
interventions focused on physical and mental health 
outcomes among Indigenous populations globally. Despite 
the inclusion of several outcomes of interest including 
mortality, depression, post-traumatic stress disorder, 
suicide, quality of life, hemoglobin A1C, cholesterol, and 
hypertension, systematic identification resulted in only 
six manuscripts. While the intent was to review studies 
of multiple Indigenous groups located in many countries 
around the world, studies from the USA, Canada, and New 
Zealand were the only ones that met eligibility criteria. As a 
result, the first key finding of this review is a need for well-
designed interventions to understand whether telehealth 
is an efficacious and cost-effective way to increase access 
in Indigenous populations. In particular, very few mental 
health programs using telehealth have been developed and 
tested, even with Indigenous populations found in high-
income countries such as the United States or Canada. 
During our review, we found a number of programs 

developed in the United States primarily focused on 
Veteran populations, however, these articles described the 
development or implementation without testing if they 
were successful in changing health outcomes. In addition, 
given the intersectionality of being Veterans in the United 
States and of an Indigenous heritage, it is unclear if these 
same programs would be successful in other settings. 

Based on the studies that met inclusion criteria, we 
identified four key components of successful telehealth 
interventions to address mental and physical health 
outcomes in Indigenous populations. First, over the last 
few decades experts have emphasized the importance 
of evidence-based interventions (EBTs) accounting for 
a patient’s cultural contexts and values, including the 
integration of cultural values, application of culturally 
sensitive treatment methods, and consideration of social 
and economic context. As such, many experts have 
advocated for the adaptation of EBTs, defined as the 
systematic modification of interventions to consider the 
patient’s culture to better address the specific needs of 
a cultural group. Several meta-analyses have concluded 
that culturally-adapted treatments can increase treatment 
relevance, treatment engagement, and improve outcomes 
in comparison with un-adapted treatments (58-60). Indeed, 
culturally-adapted, behavioral and lifestyle interventions 
are effective at producing statistically significant changes 
in chronic disease health outcomes (61-63). Interestingly, 
less than half of the studies included cultural tailoring, 
and the two that did were published in 2017 (54,57). 
Future telehealth interventions should consider including 
cultural adaptation when trying to increase reach, adoption 
and improve outcomes among Indigenous populations. 
Moreover, given that only a few studies have focused on 
the development and evaluation of technology-enhanced, 
culturally modified interventions, future studies should 
thoroughly describe the applied systematic adaptation 
framework as well as the evaluation process in enough detail 
for others to reproduce. 

Second, three of the four studies with statistically 
significant findings included the use of a telephone-based 
intervention (52,54,57). Currently, it is estimated that more 
than 5 billion people globally have mobile devices, with over 
half owning smartphones (64). In the US, 95% of adults 
use a cellphone and 77% own a smartphone (65). Racial/
ethnic minority adults are just as likely to own a smartphone 
as White adults (77%) and are more likely to seek health 
related information online (65). Rates of cellphone and 
smartphone ownership are 92% and 67% for low-income 
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level families (less than $300,000 per year) and 91% and 
65% for rural populations, respectively (65). Interventions 
delivered via mobile devices might hold the most promise 
with regard to increasing reach and improving continuity of 
care among underserved and vulnerable populations (64).  
Indeed, telephone-based interventions have been found 
to be efficacious and cost-effective among minority 
populations across a myriad of chronic conditions (66,67), 
and a preferred method of telehealth communication 
among some patients in Australia (68). These findings 
suggest the importance of including telephone use in 
interventions developed to address chronic disease in this 
population. However, a major threat to the sustained use of 
telephone interventions in community settings is found in 
the inadequate, or total lack of, service reimbursement from 
most third party payors (69), which can negatively affect 
access and utilization. Policy discussions with payers should 
prioritize the value of these services and opportunities that 
they create to address access barriers and improve short- 
and long-term clinical outcomes for those who would not 
otherwise access services. 

Third, intervention duration was identified as a key 
component of improving outcomes using telehealth 
programs. Four studies included in this review with 
statistically significant findings had interventions that lasted 
a minimum of 3 months, with intervention times lasting 
up to 20 months (52,54,56,57). Interventions delivered 
by a trained clinician or prescription facilitator lasted  
3–6 months (54,57), whereas nurse-delivered interventions 
lasted 12–20 months (52,56). Consistent with the literature, 
behavioral and lifestyle interventions lasting a minimum 
of 8–12 weeks have been found to be most effective at 
improving health outcomes among adults with chronic 
disease (70). 

Finally, health professional involvement (nurses and 
clinicians) was identified as an important aspect of successful 
interventions (52,54,56,57). These findings support existing 
knowledge indicating a need to increase capacity, financial 
and human resources in Indigenous communities. Health 
professionals including lay health workers, community 
health workers, peers, nurses, physicians, and researchers 
all have a role to play when promoting the health of 
Indigenous peoples (71,72). The importance of training and 
employing Indigenous health professionals should not be 
ignored. Individuals of Indigenous origin may be in a better 
position to address social and cultural factors impacting 
health and accessing healthcare services in this population 
(72-74). Telehealth may be a viable method of increasing 

access to indigenous providers for indigenous communities 
residing in areas where indigenous health facilities staffed 
by indigenous providers are limited. 

Though we conducted a systematic review of the 
literature after searching multiple databases, there are 
noteworthy limitations of our study. First, articles were 
limited to those published between 1999 and 2018. It is 
possible that there are articles that were published prior to 
1999 that may add to the comprehensiveness of this review, 
however, given the vast majority of telehealth work was 
conducted in the past two decades we believe the search 
procedures captured all relevant published literature. 
Second, we limited inclusion to studies published in 
English. This was an aspect of feasibility in completing the 
review, however, it is possible that studies were published 
in other languages. Third, we chose to review only 
interventions published in the peer reviewed literature. It is 
possible there are telehealth programs that were developed 
as part of state or national initiatives, and results presented 
in reports that cannot be searched through databases. As 
we were most interested in programs that were empirically 
tested we believe the peer reviewed literature was an 
appropriate requirement, however, other tested programs 
may exist that were not found during our search process.

Conclusions

In conclusion, there is a paucity of evidence on the use 
of telehealth programs to increase access to chronic 
disease programs in Indigenous populations. This review 
highlights the importance of culturally tailoring programs 
despite the modality in which they are delivered, and based 
on the findings of this review recommends telephone-
based delivery facilitated by a trained health professional. 
These findings are consistent with the telehealth literature 
demonstrating that telephone as an intervention modality 
has been found effective across populations in managing 
chronic disease (75-77), however additional research is 
needed to further explore the impact of various modalities 
for Indigenous populations. Multiple factors should be 
considered when developing and identifying successful 
interventions to address the need of Indigenous peoples, 
including ensuring adequate intensity and utilization 
of technology and interaction with trained health 
professionals. Telehealth has great promise for meeting the 
health needs of highly marginalized Indigenous populations 
around the world, however, at this point more research is 
needed to understand how best to structure and deliver 
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these programs for maximum effect.
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