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Abstract 
Background.  For approximately 25,000 Ontarians living in remote communities, accessing a doctor in an 
emergency department requires flying in a plane or helicopter.  This study describes the demographic 
and epidemiological characteristics of patients transported from remote First Nation communities in 
Northern Ontario to access emergency, hospital-based medical care.  Methods. Using primary data from 
Ornge, medical patient transportation was examined for 26 remote Ontario Nishnawbe Aski Nation 
(NAN) communities from 2012-2016. Using univariate descriptive statistics, this study describes these 
transports.  Results.  Over the five-year study period, a total of 10,538 patients were transported by 
Ornge from the twenty-six included communities, a mean of 2107.6 patients per year.   Transport 
Incidence ranged from 9.2 to 9.5 per 100 on-reserve population per year.   Females over 65 had the 
highest transport incidence (25.9 per 100).  Females between ages 5-9 had the lowest mean incidence 
(2.1 per 100).  Gastrointestinal issues accounted for about 13%, neurologic, respiratory and trauma 
complaints each approximately 11% of transfers, cardiac issues accounted for approximately 10%. 
Patients with obstetrics issues accounted for 7.6%, and toxicologic emergencies accounted for 7.5% of 
transfers per year. Interpretation.  In remote, First Nations communities in Ontario, where no 
Emergency Department exists, patients must fly to access hospital-based physician care.  This study 
provides the epidemiological foundation to improve emergency care and emergency transport from 
remote First Nation communities in Ontario.  
 

 

Background 

Approximately 98% of the population of Ontario, Canada lives within a 30 minute drive of an Emergency 

Department (ED) [1].   However, for about 25,000 Ontarians living in remote communities, accessing a 

doctor in an emergency department requires flying in a plane or helicopter [1]. Patients in these remote 

communities, primarily north of Sioux Lookout, access medical care through a local nursing station, with 

intermittent in-community physician coverage.  Patients with high-acuity conditions are transported 
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from remote First Nations communities to hospital by Ornge, the provincial medical air ambulance 

service provider [2,3].  Even under ideal conditions, these transfers take several hours.  Air medical 

transports can be used as a measure of health emergencies in these remote settings.  The characteristics 

of patients requiring air medical transport in this region has not been thoroughly described, with only a 

handful of published papers describing medical emergencies in these remote communities over the last 

35 years [2,4-7].  

 

There are more than 600 First Nations communities in Canada, 49 of which are part of Nishnawbe Aski 

Nation (NAN) in Ontario [8,9].  Of these, 26 are remote.  First Nations populations living in remote 

communities are known to face challenging social determinants of health: isolated geography, housing, 

unemployment, and the cultural impact of colonialism and residential schools [10].  Access to potable 

water is an ongoing issue in many communities, with 188 boil water advisories in the region between 

2007 and 2016 [4].  These populations face trauma at rates 2.5 to 8 times greater than the Canadian 

average [5,11-13]. People living in these communities face elevated rates of chronic disease which 

manifest as critical health emergencies including mental health, infectious disease, diabetic, and 

cardiovascular emergencies [14-17].  

 

Through this study, we aim to describe who is transported from remote Nishnawbe Aski Nation (NAN) 

communities in Northern Ontario to access emergency, hospital-based medical care, why they are 

transported, and if there are specific risk factors which lead to a higher rate of emergency medical 

transfer. 

 

Methods 

The objectives and methods of this study were developed in consultation and collaboration with 

Nishnawbe Aski Nation (NAN), Sioux Lookout First Nations Health Authority (SLFNHA) and Weeneebayko 

Area Health Authority (WAHA).  

 

For the purpose of this study, we define remote communities as having no permanent, four-season road 

access.  These remote communities only have access to an Emergency Department by air or by winter 

road; people are unable to get in a vehicle and drive to access physician services.  

 

Using primary data from Ornge, we examined all medical patient transportation in Ontario by the 

provincial air ambulance provider from remote NAN communities from January 1 2012 to December 31, 

2016.  A patient transport was eligible for inclusion in this study if the transfer occurred from a 

community that: 

1. Is part of NAN; and 

2. Is remote; and  

3. Has a landing strip or helicopter pad; and 

4. Has a nursing station or a health centre; and 

5. Does not have access to full-time, in-community physician services. 

 

 

Figure 1.  Included Remote Nishnawbe Aski Nation Communities.  
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Ornge patient transportation from remote Ontario communities not associated with NAN were 

excluded.  Medical transportation on scheduled flights with commercial carriers were excluded.  

 

We examined the Ornge transportation data through univariate descriptive statistics.  We computed 

mean annual emergency transport incidence per 100 people on-reserve. We computed total, and 

incidence of, transports by year, sex and age group.  We also compared transport incidence stratified by 

community population.  
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We analyzed reason for transport as stated in the Ornge record. Ornge paramedics assign patients a 

primary reason for transportation, and we grouped these into clinical subheadings according to their 

clinical domain.  Transfers due to primary mental health concerns were not clearly defined in this data 

set; patients who were transferred by Ornge due to a mental health crisis were captured under another 

chief complaint. 

 

For population data, we used on-reserve population from Government of Canada, Indigenous and 

Northern Affairs Canada (INAC) over the same five-year period [18].  

 

We grouped communities into three on-reserve population groupings to assess if community size was 

associated with  the rate of emergency transfer.  The three population groupings are: a) 1-499, b) 

500-1000, and c) >1000.  These groupings resulted in approximately an equal number of communities 

per group.  

 

Results 

Between 2012-2016, the total on-reserve population of the 26 included communities increased from 

21,488 to 23,257 (Appendix Table 1).  During the same period, total emergency medical transports by 

Ornge from the communities increased from 2051 to 2145, a mean of 2107.6 patients per year. 

(Appendix Table 2).  While population rose 8.23% over the study period, total emergency medical 

transports rose 4.58%, corresponding with a decreasing incidence of emergency transfer from 9.5 to 9.2 

per 100 on-reserve population.  Each year, approximately 43% of people receiving emergency transports 

were male, and 57% were female.  

 

Within all males transported, the 0-4 and 65+ age ranges had the highest mean number of transports 

over the 5 year period of 164.8 and 140.8 respectively (Figure 2, panel b and Appendix Table 2).  For 

females, similar peaks of mean total number of transports over the 5 year period were observed (0-4: 

119.4 per year; 65+: 159.0 per year), however mean number of transports were also high for females at 

ages 16-19 (126.4 per year) and 20-24 (140.8 per year). 

 

Over the five year period, there were a total of 776 transports of children under the age of 1, or a mean 

of 155.2 per year.  Of those, 133 were under 28 days, a mean of 26.6 per year.  In the 65+ age group, 

804 people were transported who were 75 or older, a mean of 160.8 transports per year.  Of those, 162 

transfers were for patients older than 85, a mean of 32.4 per year (Appendix Table 6). 

 

Females over the age of 65 had the highest incidence over the five-year period with a mean annual rate 

of 25.9 transports per 100 on-reserve population (Figure 2, panel c).  Conversely, females between ages 

5-9 had the lowest rate of emergency transport with a mean annual incidence of 2.1 per 100 on-reserve 

population.  

 

Compared to the chosen reference age group of 40-44, the age group over 65 had the highest incidence 

rate ratio (Figure 2, panel d). 
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Figure 2. Demographic pyramids by sex and age for a) reserve populations, b) mean total annual 

patient transport, and c) mean annual transport incidence per 100 on-reserve population, Remote 

Communities of the Nishnawbe Aski Nation, 2012-2016. 

 

 

Community size varies widely in remote communities in the region, with some communities consisting 

of fewer than five hundred people, while other communities have a population of more than 2500. 

Over the study period, as population grew, several communities moved to the a larger population 

bracket. 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Number of transports and incidence per 100 people by community size and year 
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Across each of the five study years, we observed that the highest number of transfers came from the 

larger communities, with 60.3% to 68.1% of all transfers initiated in communities over a thousand 

people (Table 1).  While the total number of transfers was higher in the large communities, the 

incidence was more stable across community population sizes (Figure 3).  Over the five year period, the 

lowest incidence of transfer was 6.1 per 100 on-reserve population per year, from communities less 

than 500 people in 2016.  The highest incidence of transfer was 11.2 per 100 on-reserve population per 

year, from communities larger than 1000 in 2013.  While there was year-to-year variability between 

incidence of transfer for medium and large communities, the incidence of emergency medical transfer 

from communities less than 500 people was consistently lower than other population strata. 

 

Figure 3. A comparison of a) number of patient transports by community size and year, and b) 

incidence of transports per 100 on-reserve population by community size and year. 
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The most common reasons for medical transport were consistent from year-to-year (Table 2).  Cardiac 

issues accounted for approximately 10% of the total emergency transfers from remote reserves in 

Ontario.   Gastrointestinal issues accounted for about 13%.  Patients with obstetrics issues were 

evacuated on average 161 times per year, or 7.6% of all emergency Ornge transfers.  Toxicologic 

emergencies accounted for 7.5% of transfers per year and accidental and non-accidental trauma lead to 

approximately 240 transfers per year, or about 11% of all transports.  Approximately 27% of transfers 

were due to chief complaints that individually yield fewer than 5% of all transports per year.  

 

Table 2. Transport totals for presenting complaints from 2012 to 2016 

 

 

The majority of patients transported by Ornge from a remote Northern Ontario First Nation community 

for a medical emergency went to Sioux Lookout Meno Ya Win Health Centre.  The mean annual transfers 

to Sioux Lookout was 1146 people or 56% of all transfers each year (Appendix Table 5).  Patients were 

flown by Ornge to access an Emergency Department in Moose Factory 16.2% of the time, Thunder Bay 

13.3%, Winnipeg 6.5%, and about 8% to another accepting hospital. 

 

Interpretation 

This study provides a new understanding of the burden of emergency medical problems in the region, 

and the volume of emergency air transports to access physician services. 

 

Rate of transfer 

Meno Ya Win Hospital in Sioux Lookout sees an annual emergency department visit rate of up to 62 per 

100 population.  This compares to a provincial rate of 44 emergency department visits per 100 

population [2,19].  In 2014, approximately 1,028,000 patients in Ontario were transported by land 

ambulance, a rate of 7.5 per 100 population [20].  Data from this study suggests that First Nations 

people living on remote reserve in Northern Ontario are accessing physician services through Ornge at a 

rate of approximately 9 per 100 on-reserve population.  While one might see the Ornge usage as 

comparable to provincial land ambulance numbers, these services are not comparable.  In remote First 
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Nations communities in Northern Ontario, there is no 911 dispatch and no local ambulance or 

paramedical services.  Patients must first find their own transportation to the local nursing station. 

There is no option for them to self-present in an ED without boarding an aircraft.  Patients who are 

transferred by Ornge have been assessed by a nurse, who then discussed the case with a physician; they 

are deemed sick or injured enough to require emergent transfer to a hospital and in-person assessment 

by a physician.  These data therefore underscore severe disparities in health services and a high burden 

of emergency health conditions in remote First Nations. 

 

Rate of transfer by demographic 

There are three age peaks of total transfers: less than 4, over 65, and females aged 15-34, with the 

incidence of transfer beginning to increase after the age of 50.  Preschool children from First Nations 

communities in the Sioux Lookout catchment present to an ED about half as often as the provincial 

average, but when they do present, they are about twice as likely to be admitted compared to their 

non-indigenous counterparts [4].  This trend suggests that poor access to care leads to preschool First 

Nations children being more acutely unwell when they do access emergency physician services.  

 

The increased incidence of transfer in young adult women may be due to obstetrical concerns - there 

are approximately 160 obstetrics-related transfers per year.  In 2016, Sioux Lookout area First Nations 

had a birth rate of 19.5 per 1,000 population, compared to the provincial rate of 10.4 per 1,000 [4].  

 

Population size of community 

Remote First Nations communities in Ontario with an on-reserve population size of less than 500 people 

had a lower incidence of transfer for emergency medical care.  The reason for this trend was unclear, 

and most likely multi-factorial.  Paradoxically, larger communities often have more in-community 

physician coverage, but also higher rates of transfer, suggesting that local access to physician services 

may not independently reduce emergency patient transfers.  Further analysis is needed to determine if 

the presence of a local physician reduces emergency transfers in remote communities. 

 

Reason for transfer 

When compared to national and regional patterns of ED visits, these data reveal a different pattern. 

Canada-wide, the top three reasons for an ED visit are abdominal-pelvic pain, chest-throat pain, and 

respiratory problems [19].  In the Sioux Lookout Meno Ya Win Health Centre ED, the top four reasons for 

ED visits are follow-up examination, respiratory problem, mental health and addiction, and 

abdominal-pelvic complaints [2].  In comparison, the top three chief complaints of patients transported 

from remote reserves in northern Ontario for medical emergencies are gastrointestinal, trauma and 

neurological. 

 

Understanding why people are transferred off remote Ontario reserves to access emergency care may 

also help health systems planning.  For example, on average 202 people per year are flown from remote 

First Nation communities in Ontario for cardiac reasons.  Could point-of-care testing in nursing stations 

reduce transfers for chest pain?  For each category of transport, similar questions can be raised, leading 

to further areas of inquiry or innovation. 
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Limitations 

A limitation of this study is its inability to quantify the burden of emergency mental health transports in 

the region.  While all of these patients are included in this data set, they are not captured in a Mental 

Health field, but categorized under another chief complaint.  Between 2012 and 2016, the rate of Sioux 

Lookout area First Nation youth mental health related ED visits increased by 123%, and admissions 

increased 191% over the same time period [4]. In 2017, the area experienced a youth suicide rate of at 

least 2.7 per 1000, far higher than the provincial average [4].  

 

While we have used the best population data available through Indigenous and Northern Affairs Canada 

(INAC), there are major limitations with this data.  This study has chosen to use on-reserve population 

data in an attempt to best include those living in remote communities.  These numbers are reliant on 

band-reporting which may lag behind true changes to community population as people move to and 

from a remote community.   Further, with a quickly growing population, the on-reserve numbers may be 

inaccurate due to delays in including births into the data set.  

 

Future Directions and Conclusion 

This study provides the epidemiological foundation to enhance emergency care services in remote 

Indigenous communities in Ontario.  While the findings in this study are descriptive, they are 

foundational.  There is limited publicly available data on the epidemiology of disease in remote First 

Nations in Ontario.  Improved data and linkages with administrative health data would allow further 

inquiry into mental health and a deeper understanding of other conditions of interest.  This 

understanding will improve our ability to plan services to address medical emergencies in these remote 

communities, communities that experience a disproportionate burden of disease and inequitable access 

to hospital-based emergency care. 
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Appendix 
 
Appendix Table 1. Population demographics of Indigenous air access only communities in Northern 
Ontario by year, sex, and age group  
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Appendix Table 2. Demographics of medical transports by year, sex, and age group  
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Appendix Table 3. Incidence of medical transport by year, sex, and age group 
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Appendix Table 4. Number of transports and incidence per 100 on-reserve population by communities 
with EMS and no EMS services by year 
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Appendix Table 5. Transports by accepting facility with greater than 50 transports  

 
 
 
Appendix Table 6. Number of transports over the study period for selected groups of patients 
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