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Abstract

Background: Saskatchewan is a province of over one million people and over 13% are Indigenous
peoples, many of whom live on reserve lands. Despite continued efforts, access to health care
remains a significant challenge for these Indigenous people, especially those in the North.

Objective: To address this challenge, Saskatchewan'’s health care providers have been incorporating
the use of technology for various health services. This paper describes various ways technology has
been used in First Nations communities in Saskatchewan.

Methods: Several pilot projects between First Nations leaders and health care providers, in the
communities as well as in the urban setting, have taken place over the past 10 years. Information
on these pilots was supplemented with literature reviews and consultations with colleagues at the
Northern Inter-Tribal Health Authority, the First Nations and Inuit Health Branch (FNIHB), Health
Canada and lead physicians for services to the North.

Results: Numerous technologies have shown promise in aiding the timely delivery of high quality
health care. Remote Presence Robotic Technology (RPRT) is a form of telemedicine that creates the
sense that a clinician is at the patient’s side; enabling clinical services to be provided remotely and
in real time. Increasing access to internet services and providing computer tablets to community
health nurses have improved patients’ access to clinical care and to vital health care information.
Robotic ultrasonography has been used to provide onsite care for pre-natal patients. The provision
of cell phones to HIV-positive patients has improved compliance with anti-retroviral therapy and
has resulted in better clinical outcomes. The Xpert MTB/RIF (Mycobacerium tuberculosis complex

/ resistance to rifampicin) is an automated device that, through analysis of raw sputum samples,
can identify the presence of M. tuberculosis with greater speed, sensitivity and specificity than the

conventional acid-fast bacilli (AFB) smear. Similarly, telemedicine remote communications equipment

is being used for patient care across communities. Panorama is a comprehensive, integrated public

health information system designed for public health professionals and is currently being introduced

in 21 communities in Saskatchewan.

Conclusion: Not only do these innovative technologies appear to improve access and enhance

the quality of timely care in remote communities but they also bring comfort to patients, prevent
unnecessary transportation and minimize time away from work and family. Although these
technologies are not a panacea for some of the determinants of health that can affect the incidence
and severity of infectious diseases in First Nations, they do appear to address some of the
geographic challenges faced in providing health services in remote communities.

Suggested citation: Khan |, Ndubuka N, Stewart K, McKinney V and Mendez I. The use of technology to improve
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Introduction

Saskatchewan is a large province; roughly the size of France.
Of the one million people who inhabit the province, over 13%
are First Nations (Indigenous), more than half of whom live on
reserve land (1-3). Based on 2015 data, Saskatchewan human
immunodeficiency virus (HIV) rates are 47 per 100,000 for
First Nations people living on south central reserves and 37
per 100,000 for those living on northern reserves (4). Similarly,
tuberculosis (TB) rates, addiction trends, HIV-hepatitis C
co-infection, chronic diseases (such as diabetes) and traumatic
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injuries in Saskatchewan First Nations people remain the highest
in Canada (2,4,5). In spite of continued efforts, access to primary
and specialized care remains a significant challenge for First
Nations people, particularly those in the North. In particular,
access to timely diagnosis and procedures have been a concern
for a long time in remote and isolated communities (2,3,5).
Difficulty in accessing health services has had the greatest impact
on the most vulnerable segments of the population, including
children, pregnant women and the elderly (2,3,5).



Health Canada, Northern First Nations, local physicians and
health authorities across the province have been exploring
innovative ways to deliver health care services in the remote
northern areas (5,6,9). This effort has led to innovative thinking
and use of various technologies, including digital and portable
diagnostic devices, in the provision of health services in these
communities (4-6). The objective of this overview is to describe
how technology has been applied to health services in the
Northern First Nations communities in Saskatchewan.

Methods

Over the past 10 years, several successful pilot projects in
northern communities in Saskatchewan have set the stage for
transforming the provision of health services (5-7,11). These
pilots included partnering with the First Nations leaders and
health care providers, in the communities as well as in the urban
setting, to make linkages between on- and off-reserve services
possible (6). All authors are involved in a number of these
initiatives. Information on these pilot projects was supplemented
with literature review and consultations with colleagues at the
Northern Inter-Tribal Health Authority, First Nations and Inuit
Health Branch (FNIHB), Health Canada and lead physicians for
services to the northern communities (5,6,9,11-13,15).

The World Health Organization has defined health technologies
as the "application of organized knowledge and skills in the
form of devices, medicine, vaccines, procedures and systems
developed to solve a health problem and improve quality of
lives” (8). Technology has been used in northern Saskatchewan
to increase patient access to health care services, increase health
professionals access to online resources, assess the potential for
long distance diagnostic interventions and improve the care of
specific conditions in remote First Nations communities (5,6).
For the purpose of this overview, we focused largely on digital
technologies and remote and portable diagnostic devices.

Results

Increased patient access to health services

One technology that has been used to increase patient access
to care is Remote Presence Robotic Technology that consists

of maneuverable robots (“Rosie”) and portable devices
("Doc-in-the-box") that enable face-to-face encounters between
patients and health care providers despite long distances. The
technology, developed in California, uses a regular Wi-Fi phone
signal to establish a two-way video link (5,6,9,11-13,15).

Increased health professional access to online
resources

The eHealth program of FNIHB (Saskatchewan region) has
been supporting the First Nations on reserve communities, and
other agencies across the province, to improve connectivity

to network services. The majority of the First Nations on
reserve communities in Saskatchewan now have access to

internet services. A group of community health nurses across
Saskatchewan were provided computer tablets to enhance
their ability to access online clinical, public health nursing and
education tools for patients for whom they provide outreach
care. Preliminary results indicate that this pilot project has
enabled nurses to have quick access to various resources while
using these tablets during provision of mobile/outreach care in
the communities (5,7,11).

Assessing the potential for long distance
diagnostic technology

There is a significant gap in access to diagnostic services,
especially ultrasonography, in First Nations communities.
Remoteness and long travel times pose significant challenges in
this regard. A pilot study conducted by Dr. Mendez in 2014 used
Remote Presence Robotic Technology to assess and treat acutely
ill children in Pelican Narrows in central Saskatchewan (6,15).
The results demonstrated that the technique was safe, clinically
efficacious and cost-effective, with 63% of the acutely ill children
treated in their own community. Over the past 10 years, Mendez
has been a champion of the use of this remote technique and
has run several successful pilots, both in northern communities
of Saskatchewan and around the world (5,6,9,11,13). The use of
remote-presence robotics and other technologies has set the
stage for transforming the provision of health services. There are
now 11 medical robots and portable devices in clinical practice in
Saskatchewan; more than anywhere else in Canada (9).

Infectious disease doctors in Saskatchewan are also using
portable fibroscans for liver clinics on reserves (7). Mendez and
many other health care providers have been partnering with First
Nations leaders and health care providers, in the communities as
well as in urban areas, to fill in the gaps and to link the on- and
off-reserve services for First Nations patients (5,6,9,11,12).

The rate of new TB cases has been very high in the northern
communities (2,7). In addition to the routine TB screening, a new
diagnostic technology, called Xpert-MTBC/RIF (M. tuberculosis
complex / resistance to rifampin) is being piloted in Northern
communities in an effort to offer rapid testing for suspected

TB patients (10). If the test is negative, it rules out TB quickly

and prevents unnecessary isolation. If the test is positive, it can
lead to early diagnosis, rapid initiation of treatment and shorter
exposure time of active TB to other community members (17,18).

Telehealth

Telehealth is an internet-based videoconferencing technology
used by many health care providers to assess patients and to
provide educational sessions and training, as well as for other
purposes in various health services and programs. Currently,
there are 39 First Nations communities across Saskatchewan
where telehealth equipment is available for use (7,16). The
number of communities with service and the frequency of
telehealth utilization are expected to rise in the coming years
across Saskatchewan. Table 1 summarizes a range of health care
goals, together with the telehealth technologies being applied
to meet these goals, their application in health care and their
preliminary health outcomes.
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Table 1: Technologies used to improve health services

for First Nations people in Saskatchewan

Table 1: Technologies used to improve health services
for First Nations people in Saskatchewan (continued)

sessions and
trainings and
for other
purposes in
health services
and programs

Use in Example of
Eo2 IS e health care Outcome
Increase Remote Presence Used by Expedited
patient Robotic Technology | primary care HIV care and
access to creates the sense doctors, triaging for
care that a distant nurses, acute conditions,
clinician is at the therapists patient safety
side of the patient, | and outreach | and comfort,
while enabling workers, easy and timely
clinical services emergency access to health
to be provided trauma/ services within the
remotely in real medicine, community (5,6,9)
time. Also called mental health,
"Doc-in-the-box” pediatricians,
counsellors in
public health/
HIV clinics
Increase Tablets used Community Easy to carry and
access during mobile health timely access to
to online outreach clinics and | nursing, online nursing/
resources visitations primary care, | clinical/public
for medical health and other
community health officer | relevant education
health and mobile resources,
nurses/ outreach improved quality
nurse teams of care and time
managers within the savings (11)
communities
Improve Internet-based Used by many, | Currently used
the care videoconferencing- | including in 39 health
of specific | like technology health care centers across
conditions providers, First Nations
to assess jurisdictions.
patients, for Facilitated regular
educational assessment of

tuberculosis
patients, improved
compliance
with treatment,
increased
frequency

of follow-up
and improved
treatment
outcomes (7,10,
11,16)

Cell phones for
HIV-positive
patients

HIV and TB
programs

in the
communities

Improved
attendance at
clinics, treatment
outcomes

and case
management, and
ensured regular
communication
with the patients
regarding follow-
up (2,11)
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pre-natal care

Use in Example of
(<R fechoe iony health care Outcome
Improve Panorama is a In The system helps
the care comprehensive, immunization | professionals work
of specific | integrated public programs, it together more
condition health information | expedited effectively to manage
(con't) system designed inventory of vaccination programs,
for public health vaccines and | outbreak investigations
professionals monitoring and family health in
in the 21 communities. More
communities. | communities to join in
Operated by the future (7,10)
community
health
nurses/nurse
managers and
medical health
officers
Improve Robotic Prenatal care | Improved patient
diagnostics | ultrasonography for | providers convenience, time,

travel and cost, and
had less impact on
families

Remote Presence
Robotic Technology

Primary care
providers and

Improved patient
convenience, time,

for point of care specialists travel and cost savings,
diagnosis and and had less impact on
treatment families (5,6,9,11-13,15)
Portable fibroscan | Nurses Used for assessment
specializing and staging of liver

in liver health
and doctors

fibrosis in patients with
hepatitis B and C (7).

specializing Assessment provided
in infectious within the communities
diseases
Xpert MTB/RIF is a | Rapid TB Timely diagnosis of TB
new molecular test | diagnostics and early prevention

for tuberculosis and
other conditions

of possible exposure,
recently Installed in
northern communities
to support TB high
incidence strategy
(10,17,18)

Abbreviations: HIV, human immunodeficiency virus; MTB/RIF, Mycobacterium tuberculosis/
rifampicin; TB, tuberculosis

Discussion

The success of the use of robotic technology, internet, tablets,
cell phones with disease-specific applications, telehealth, remote
ultrasound and liver scans, as well as integrated electronic public
health information systems and rapid diagnostic testing, have
demonstrated that electronic/digital technologies can improve
access to health services for remote First Nations communities.
The use of technology has improved access of professionals to
timely health care information, and has the potential to improve
diagnostics capacity in the neediest areas of Saskatchewan. It has
already enhanced timely client care and access to a wide variety
of medical expertise in remote northern communities. These
technologies have also increased the uptake of treatment and
preventative measures such as vaccination and increased access
to critical services (5,6,9,11,12,15,16). Technology use in health
services have also proven to be cost-effective (2,5,6,9,16).



The increased use of health care technologies in remote northern
communities in Saskatchewan has been positively received by
patients. These technologies have resulted in increased patient
comfort, as they avoid unnecessary transportation, and mean
that people can stay with their families in their communities. In
addition, through the use of these technologies, people have
been empowered to help take care of their own health.

Although these technologies have helped to fill some of the
existing gaps in the primary care to First Nations jurisdictions,
there are some limitations that need to be considered: the use
of technology can never completely replace the benefits of a
direct or in-person encounter between a patient and a health
care provider (14); technology can be resource intensive; and

it requires training (11,16). To integrate the use of technology
requires time and effort, and this integration involves extensive
consultations with First Nations communities, local health

care providers and First Nations leadership, as well as with
representatives from various levels of government (5,6,11,16).
Finally, technologies are not a panacea for some of the
determinants of health that can affect the incidence and severity
of infectious diseases in First Nations communities; however,
their use does appear to address some of the geographic
challenges that must be faced in providing health services to
remote communities.

Because these are only preliminary findings, a formal and
systematic evaluation of current practices would be of great
value for future expansion of the use of these technologies.

It would also be worthwhile to explore how these practices,
and the lessons learned from these pilot projects, can be used
in other areas to fill the gaps in services and improve health
outcomes in the long term.

Conclusion

Currently, an increasing numbers of physicians and other health
care professionals across Saskatchewan are using innovative
technologies to improve access to health services. While

gaps still exist, and more research is needed, the use of these
technologies appears to be a safe, effective and cost-effective
way to improve health care to remote First Nations and other
communities.
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