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ABSTRACT
Diabetic retinopathy is the most common cause of new cases of blindness and is pandemic
among Aboriginal people around the world. To reduce health inequities, accessible vision
screening among these high-risk populations is essential. To assess cardio-metabolic co-
morbidities associated with type 2 diabetes and the use of a portable fundus camera as a
novel approach for convenient, earlier and more accessible vision screening for Aboriginal
peoples living with type 2 diabetes in northern and remote Canadian communities. This
quantitative pilot study screened participants diagnosed with type 2 diabetes for commonly
associated cardio-metabolic co-morbidities using anthropometrical measurements, blood
pressure and a A1c (HbA1c) blood glucose test, followed by vision exams conducted first
by a trained nurse and then by an ophthalmologist to screen for signs of retinopathy using
fundus photography. Large numbers of the participants presented with overweight/obese
(84.8%), pre-hypertension/hypertension (69.7%) and an elevated A1C (78.8%). Inter-rater
reliability demonstrated substantial agreement between vision exam judgements made by
the nurse and ophthalmologist (k = .67). Nurse-led vision screening in remote or northern
communities can improve the standard of care by extending access to health services,
lowering the costs to families by reducing travel expenses and preventing vision loss in a
family member.
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Background and purpose

Aboriginal people living in Canada are among the high-
est risk populations for diabetes and related complica-
tions, including retinopathy [1]. Diabetic retinopathy is
the most common cause of new cases of blindness in
adults ages 20–74 [2,3]. Nearly two-thirds (60%) of peo-
ple living with type 2 diabetes for 20 years or more
suffer from retinopathy, and many individuals (21%) will
have symptoms of retinopathy at the time their dia-
betes is diagnosed [2]. The increasing prevalence of
diabetes and the associated complications in
Aboriginal peoples illustrate the pressing need to
understand the impact of this chronic disease.

To date, visual health has been largely ignored,
which has resulted in significant numbers of
Aboriginal Canadians suffering from serious ocular and
visual health problems. Only a few ocular health pro-
grammes have evolved targeting Aboriginal commu-
nities [4]. An extensive literature review indicated that
Aboriginal people living in remote communities are at
high risk for developing type 2 diabetes and that many

remain undiagnosed and at risk for the associated com-
plications, including vision loss and blindness [5–11]. In
addition, evidence suggests northern and remote com-
munities experience significant barriers to accessing
health care, notably visual health [4]. This reality sup-
ports the need to develop a unique pathway for vision
care in these northern communities. As such, the pur-
pose of this pilot study was to investigate the cardio-
metabolic co-morbidities of type 2 diabetes and the
possibility of using a portable fundus camera
(Optovue) as a novel approach for convenient, earlier
and more accessible vision screening and referral for
people living with type 2 diabetes in northern and
remote Canadian, predominantly Aboriginal commu-
nities. This mobile state-of-the-art technology allows
for quick vision screening and can be used by regis-
tered nurses (RNs) to screen for visual changes related
to diabetes. The data can be saved and any images of
concern securely emailed to an off-site ophthalmologist
for further investigation.

A few studies have evaluated the ability of other
health professionals to screen for diabetic
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retinopathy screening [12,13]. For example, a team
from Australia travelled to 11 remote communities to
conduct fundus screening. The images were for-
warded to and analysed by a general practitioner
who was accredited to perform diabetic retinopathy
identification and grading. Findings from this study
found that this model of care significantly improved
access to diabetic retinopathy screening in remote
communities [12]. Similarly, in Flinders Australia, a
study examined the quality assurance of using an
ophthalmic nurse practitioner (NP) with special train-
ing in ophthalmic disease to screen patients for dia-
betic retinopathy in a local ophthalmology clinic.
Results showed a very high concordance between
the findings of the ophthalmologist and the trained
NP [13]. However, this article reports new and unique
findings from a population-based investigation into
the cardio-metabolic co-morbidities of type 2 dia-
betes and the possibility of RNs using a portable
fundus camera (Optovue) as a novel approach for
vision screening of Aboriginal peoples living with
type 2 diabetes in northern and remote Canadian
communities. To our knowledge, this is the first
study examining the possibility of RN-led diabetic
retinopathy screening in Canadian Aboriginal peo-
ples. In Canada, Aboriginal Peoples is a collective
name for all original peoples and their descendants,
including First Nations (status and non-status
Indians), Inuit and Métis peoples [14], and is used
as a general term in this article.

Methods and procedures

Ethical approval from the University of Saskatchewan
Research Ethics Board was obtained. All participants
were informed of their right to withdraw from the
study or to refuse to partake in any part of the study.
Prior to data collection, a written informed consent was
used to explain the purpose and procedures, right to
withdraw, possible risks and benefits and confidentiality
of the study. Participants were reassured that participa-
tion, or withdrawal, from the study would not affect
their care from the clinic from which they were
recruited. Finally, the participants were instructed to
call the research nurses if they had any questions or
to request the results of the study.

Study design

This quantitative pilot study screened participants diag-
nosed with type 2 diabetes for commonly associated
cardio-metabolic co-morbidities using anthropometrical

measurements, blood pressure and a haemoglobin A1C
(HbA1c) blood glucose test, followed by vision exams
conducted first by a registered nurse and then by an
ophthalmologist to screen for signs of retinopathy
using fundus photography.

Population

A purposeful sample of adults living in northern rural
and remote Canadian, predominantly Aboriginal com-
munities, were invited to participate in this pilot study.
The participants (n=33) were recruited from an ophthal-
mology clinic in a northern Canadian city and met the
following qualifying criteria: (a) >18 years old and (b)
diagnosed with type 2 diabetes. Although some parti-
cipants lived in the city where data collection took
place, most travelled from rural and remote commu-
nities to access the northern urban ophthalmology
clinic. Participant results were excluded if they were
previously diagnosed with other vision co-morbidities.

Co-morbidity measurements

The co-morbidities associated with type 2 diabetes
were measured as recommended by the Canadian
Diabetes Association (2013) and included screening
for weight, height, body mass index (BMI), blood pres-
sure, and HbA1c. Standard procedures were used to
measure weight and height. Using weight and height
values, BMI was calculated and used to classify parti-
cipants as normal weight, overweight or obese accord-
ing to the Canadian guidelines for body weight
classification in adults [15]. As such, overweight and
obesity were classified as a BMI of 25–29.9 and ≥30,
respectively.

Blood pressure was included as a metabolic co-mor-
bidity and was measured according to the National
Institute of Health guidelines [16], which defines 4
blood pressure risk categories: (1) normal (systolic
<120 and diastolic <80); (2) pre-hypertension (systo-
lic = 120–130 or diastolic = 80–89); (3) hypertension
stage 1 (systolic = 140–159 or diastolic = 90–99) and
(4) hypertension stage 2 (systolic = 160 or higher or
diastolic = 100 or higher).

HbA1c was used as a diagnostic tool to measure glycae-
mic control [17]. An HbA1c “A1C Now+”™ point-of-care
assay provided quantitative measurement of the % of
glycated haemoglobin over the last 3 months. The average
level of blood glucose in the 30 days immediately preced-
ing the blood sample contributes ~50% of the HbA1c
results whereas ~10% is from the past 90–120 days
[18,19]. The accuracy of the A1C Now+ was tested on
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participantswhowere diabetic andnon-diabetic (n=189) in
a multiple-site study conducted in the USA, with a 99%
accuracy rate found when compared to the National
Glycohemoglobin Standardization Program reference
results [20]. The present study identified 2 categories of
HbA1c: normal (7%or lower) and elevated (7.1% or higher).

Ethnicity (Aboriginal and non-Aboriginal), age and gen-
der are also identified as co-morbidities by the Canada
Diabetes Association [7]. Therefore, screening included
obtaining such demographic data from the participants.

Data collection
Two nurses completed the assessments in a private room
within the ophthalmology clinic, taking approximately
15 min in all. A research assistant distributed and collect
prepackaged consent forms to the participants prior to the
assessment.

Analysis
Descriptive statistics were computed using the
Statistical Package for Social Sciences (v.22.0). Further,
chi-square analyses were conducted to investigate if
the risk factors of hypertension and obesity occurred
at higher frequencies for males and females who pre-
sented with an increased HbA1c level.

Vision exams

Prior to data collection, one nurse was trained by a
technologist employed in the ophthalmologist clinic
to obtain fundal images of clients using a portable
fundus camera (Optovue). Data from this training per-
iod were excluded from the present study.

Immediately following the co-morbidity screening,
participants in the present study also took part in vision
screening. A single drop dilation protocol (approximately
10 min to dilation) with 1 drop each of tropicamide and
phenylephrine was used for all participants. The first
vision exam involved the Optovue-trained nurse screen-
ing for retinopathy using a portable fundus camera. The
second eye exam involved fundus photography with a
Zeiss Viscam500 camera that was completed by the
ophthalmologist. The nurse-led vision exam results were
compared to those of the ophthalmologist to determine
the accuracy of the vision assessment for detection of
diabetic retinopathy. Concordance was assessed by a
simple yes/no response which determined if diabetic
retinopathy was present or absent.

Analysis
Cohen’s kappa was used to evaluate inter-rater agree-
ment between the nurse and ophthalmologist. The

kappa value measured agreement with the assessment
of diabetic retinopathy being present or absent (yes/no).

Results

A total of 33 participants were screened for diabetic
cardio-metabolic co-morbidities and retinopathy. The
sample had a similar representation of male (N = 17)
and female (N = 16) participants. All of the female
participants and 65% of the male participants self-iden-
tified as Aboriginal. The participants ranged in age from
29 to 74 with an average of 56 years. Demographic data
are reported in Table 1.

BMI

BMI was calculated using participant height and weight
data and ranged from 18.75 to 48.63 with a mean of 32.22
(SD = 6.88). Weight classification is reported in Table 2. The
percentages of obese (BMI ≥ 30) and overweight (BMI
25.0–29.9) participants were 54.6% and 30.3%, respec-
tively. Overall, 88% of men and 82% of women were
classified as either obese or overweight. Although the
males had a higher prevalence of overweight than females
(35% vs. 25%) but lower obesity prevalence (53% vs. 57%),
these differences were not statistically significant.

A1c

HbA1c levels ranged from 5.50 to 13.00 with a mean of
8.30 (SD = 1.64). The overall percentage of participants
with elevated HbA1c levels (7.1 or higher) was 78.8%;
percentages by sex are reported in Table 2. No statisti-
cally significant differences were found between male
participants (82%) and female participants (75%) with
increased HbA1c levels.

Table 1. Demographics.
Male (N = 17) Female (N = 16)

Variable N % N %

Ethnicity
Aboriginal 11 65 16 100
Non-Aboriginal 6 35 0 0
Age
Under 30 1 6 0 0
30–39 3 18 2 13
40–49 0 0 3 19
50–59 6 35 4 25
60–69 6 35 6 38
70+ 1 6 1 6
Years of diabetes
<5 3 18 3 20
5–10 3 18 4 27
11–15 3 18 3 20
16–20 3 18 5 33
>20 5 28 0 0
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Blood pressure

The percentage of participants with pre-hypertension
(systolic = 120–130 or diastolic = 80–89) or hyperten-
sion (systolic = 140–159 or diastolic = 90–99) was
69.6%. Percentages by sex are reported in Table 2.
Similar numbers of males (70%) and females (69%)
had pre-hypertension/hypertension.

Blood pressure and weight classification for
participants with an elevated A1C level

Further analysis showed that the participants with an
elevated A1C were also overweight/obese (89%) and
pre-hypertensive/hypertensive (65%). A gender differ-
ence analysis concluded that 91% of females and 86%
of males were overweight/obese. Also notable from this
analysis is the large number of females (67%) and males
(65%) with pre-hypertension/hypertension (Figure 1).
Specifically, men with increased A1C levels were signifi-
cantly more likely to have hypertension than women
(p=0.042).

Vision screening

Inter-rater reliability was calculated using Cohen’s
kappa, with results demonstrating a substantial agree-
ment between the health professionals’ judgements
(k = .67). Using fundal photography, the nurses were
able to assess and identify diabetic retinopathy
(Figure 2). The overall percentage of participants with
retinopathy was 83.3%. No statistically significant differ-
ences were found between male and female partici-
pants. Results comparing the assessment of diabetic
retinopathy between the RN and physician are pre-
sented in Table 3.

Discussion

Evidence suggests that Aboriginal people with diabetes
experience disparities in complications and mortality [21].
The higher rates of adverse outcomes are associated with
a number of factors including lifestyle [1]. Specifically, the
increased prevalence of overweight and obesity in
Aboriginal people is a significant factor contributing to
the cardiovascular co-morbidities associated with type 2
diabetes and is a serious health concern [22]. For example,
one study conducted in a northern Canadian community
found the proportion of overweight/obese was 84.4%
[23]. A recent systematic review found that, among adult
Aboriginal populations in Canada, 66.3% were over-
weight/obese; males had higher overweight prevalence
than females (34% vs. 26.6%) but lower obesity preva-
lence (31.6% vs. 40.6%) [24]. Wharton et al. [22] found that
80–90%of persons with type 2 diabeteswere overweight/
obese and that a higher BMI was associated with
increased mortality. Aboriginal people are also burdened
with higher rates of cardio-metabolic risk factors such as

Figure 1. Weight and blood pressure classification for those with elevated A1C by sex.

Table 2. Weight, A1C and blood pressure classification by sex.
Variable Male, N = 17 Female, N = 16

Weight classification N % N %

Average weight 2 12 3 19
Overweight 6 35 4 25
Obese 9 53 9 57
A1C classification
Normal 3 18 4 25
Increased 14 82 12 75
Blood pressure
Normal 5 29 5 31
Pre-hypertension 5 29 9 56
Hypertension 7 41 2 13
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hypertension, which may indicate future risk for cardio-
vascular morbidity and mortality [21]. Findings from the
current study confirm this trend and are disconcerting
because these cardiovascular co-morbidities left
untreated can lead to heart attack, stroke and kidney
damage [22]. As such, the validation of these results illus-
trates the need for renewed vigilance to develop a wide
range of community-led, culturally relevant health pro-
motion and primary prevention activities for Aboriginal
peoples [25].

Lifestyle modifications are recommended for type 2
diabetes, including strict glycaemic control to slow the
development and progression of complications, includ-
ing retinopathy [2]. One large study conducted in
northern Canada revealed that 61.1% of the partici-
pants had HbA1c levels >7, indicating that most were
not achieving glycaemic targets [26]. Similar results
were found in the present study and were also discon-
certing considering Aboriginal peoples with diabetes
experience serious disparities in diabetes-related com-
plications and mortality than the general population
with type 2 diabetes, including chronic kidney disease,
amputations and macrovascular disease, all of which
limit a person’s quality of life [26–28].

Furthermore, vision loss due to retinopathy is a ser-
ious complication of diabetes and is associated with
significant morbidity including increased falls, hip frac-
tures and a fourfold increase in mortality [2,29]. A large
American study conducted in the largest county in Los
Angeles evaluated the use of teleretinal diabetic retino-
pathy screening (with optometrists conducting the ana-
lysis) and found improved efficiency, quality and access
to care [30]. A smaller scale study conducted in

Australia evaluated the effectiveness of a team travel-
ling to conduct diabetic retinopathy screening in
remote communities. In this case, a general practitioner
identified and graded the diabetic retinopathy [12].
Other telemedicine programmes have been developed
to identify and refer clients with diabetic retinopathy in
Canada and other countries [2,13]. These models of care
improved eye care for those with limited access.
However, many Aboriginal Canadians suffer from ser-
ious visual health problems and this remains an issue
that has largely gone ignored [4]. Fragmented health
care, poor chronic disease management, high health
care staff turnover and limited or non-existent surveil-
lance have contributed to higher rates of adverse
health outcomes for Aboriginal people [31]. Other
researchers argue that the predominant individual-
focused approach and blaming of the individual has
not worked to improve diabetes management in this
population [32]. Because northern primary health care
is delivered in Canada overwhelmingly by RNs, this
reality supports the need to developing a unique path-
way for vision care in these northern and predomi-
nantly Aboriginal communities. One study found that
expanding the scope of practice for RNs in diabetes
care was an effective strategy for blood pressure man-
agement in Aboriginal people living in remote and rural
communities where doctors were scarce [33]. To our
knowledge, there are neither RN-led fundus screening
programmes in northern Canadian communities nor
investigations into the potential method of use [2].
Thus, the present study whereby the RNs conducted
the fundus eye screening and accurately analysed the
visual images (r=.67) is a new and unique finding. In
addition, the vision assessment by a physician using a
Zeiss camera agreed well with the RN’s use of the
optovue camera, which makes the study more impact-
ful in terms of error avoidance.

Nurse-led fundus photography is a distinct and excit-
ing opportunity to provide vision screening and

Figure 2. Diabetic retinapathy.

Table 3. Retinopathy as assessed by a physician and nurse.
Yes No

Rater N % N %

MD 25 83 5 17
RN 24 80 6 20
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assessments in rural, remote or northern communities
and extends access to standard care for vulnerable
populations at risk for retinopathy due to type 2 dia-
betes. Health care relationships are central to addres-
sing the ongoing colonial dynamics that are
contributing to the increased rates of chronic disease
and to the health inequities for Aboriginal people [34].
RNs working closely with patients and families are well
positioned to build positive relationships by taking a
genuine interest in the clients and their personal cir-
cumstances, showing empathy and patience.
Additionally, vision care from a trusted nurse can pro-
vide renewed confidence in the health care system,
potentially removing the barriers to diabetes care for
Aboriginal people [34]. As such, these research findings
build capacity for addressing the co-morbidities asso-
ciated with type 2 diabetes by having nurses empow-
ered with the knowledge and skills required to develop
local solutions that are adapted to the realities and
culture of Aboriginal peoples; in particular, this study
provides a potential solution to the disparate ocular
health challenges experienced in remote and northern
communities.

This research has the potential to contribute to sig-
nificant economic and social outcomes. The immediate
outcome of implementing nurse-led retinopathy
screening is the early detection of eye disease for peo-
ple living in remote and northern communities. Second,
these findings illustrate the importance and practice of
nurse-led diabetes screening and vision care, leading to
long-term sustainability in addressing this issue
through the northern nursing workforce. Finally, these
results demonstrate the usefulness of nurse-led fundal
screening as a tool to improve the accessibility and
affordability of vision care in the north.

Limitations

Although a small sample was used to conduct this pilot
study, participants were from predominantly northern
and remote Aboriginal communities in a Western
Canadian province which allowed for a wide sample
that was representative of Aboriginal peoples. The find-
ings of this study confirm the trends with respect to the
prevalence of overweight/obesity and pre-hyperten-
sion/hypertension in Aboriginal peoples diagnosed
with type 2 diabetes, and therefore appear congruent
with other Canadian studies investigating co-morbid-
ities of type 2 diabetes in this population [22,24]. To
validate these results, duplicating this research with a
larger sample and subsequent research designs is indi-
cated. A second limitation was the potential for statis-
tical bias as there was a relatively high rate of

retinopathy present and the results may be somewhat
different with a lower rate of retinopathy in the study
population. A third limitation includes the time factor
for the nurses to learn fundal photography. In the pre-
sent study, a technologist taught the nurse how to use
the Optovue camera for the screening process. Once
this 1-day learning session was complete, the nurse felt
comfortable using the camera and was able to com-
plete the vision screening in a timely fashion. The final
limitation of the study is that participants’ eyes must be
dilated prior to the assessment. As such, the nurse
would be required to dilate the pupils prior to the
assessment. Although the process is simple, a standard
physician order is required to complete this task.

Conclusion

RN-led vision screening in remote or northern commu-
nities can improve the standard of care by extending
access to health services, lower the costs to families by
reducing travel expenses and prevent loss of vision for
a member of a family. This research is being used as a
foundation to advocate for expanded primary health
services to improve the health outcomes for
Aboriginal people living with diabetes in remote and
northern communities.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

This work was supported by the Retina Foundation of Canada.
The grant was funded in 2015–16.

References

[1] Harris SB, Bhattacharyya O, Dyck R, et al. Type 2 diabetes
in aboriginal peoples. Can J Diabetes. 2013;37
(Supplement 1):S191–S196.

[2] Boyd SR, Advani A, Altomare F, et al. Retinopathy. Can J
Diabetes. 2013 Apr;37 Suppl 1:S137–41. PubMed PMID:
24070936. DOI:10.1016/j.jcjd.2013.01.038

[3] CheungN,Mitchell P,Wong TY. Diabetic retinopathy. Lancet.
2010 Jul 10;376(9735):124–136. PubMed PMID: 20580421.

[4] Venne J. Aboriginal Canadians’ ocular and visual health: a
daunting challenge. Opt!K. 2011;10:36–53.

[5] Dabelea D, Bell RA, D’Agostino RB Jr., et al. Incidence of
diabetes in youth in the USA. JAMA. 2007 Jun 27;297
(24):2716–2724. 297/24/2716 [pii]. PubMed PMID:
17595272; eng.

[6] Oster RT, Johnson JA, Balko SU, et al. Increasing rates of
diabetes amongst status Aboriginal youth in Alberta,
Canada. Int J Circumpolar Health. 2012;1–7. cited

6 S. SPURR ET AL.

https://doi.org/10.1016/j.jcjd.2013.01.038


h t tp s : / /www .ncb i . n lm .n i h . gov /pmc / a r t i c l e s /
PMC3417716/pdf/IJCH-71-18501.pdf

[7] Canadian Diabetes Association. Executive summary:
Canadian Diabetes Association 2013 clinical practice guide-
lines for the prevention and management of diabetes in
Canada. Can J Diabetes. 2013;37(Supplement 1):S1–S.

[8] Dannenbaum D, Kuzmina E, Lejeune P, et al. Prevalence
of diabetes and diabetes-related complications in First
Nations communities in Northern Quebec (Eeyou
Istchee), Canada. Can J Diabetes. 2008;32(1):46–52.

[9] Brassard P, Robinson E, Lavallée C. Prevalence of diabetes
mellitus among the James Bay Cree of Northern Quebec.
CMAJ: Can Med Assoc J. 1993;149(3):303.

[10] Bell RA, Mayer-Davis EJ, Beyer JW, et al. Diabetes in non-
Hispanic white youth: prevalence, incidence, and clinical
characteristics: the SEARCH for diabetes in youth study.
Diabetes Care. 2009 Mar;32 Suppl 2:S102–11. PubMed
PMID: 19246575; PubMed Central PMCID: PMC2647694.
eng. DOI:10.2337/dc09-S202

[11] Pinhas-Hamiel O, Zeitler P. Acute and chronic complica-
tions of type 2 diabetes mellitus in children and adoles-
cents. Lancet. 2007 May 26;369(9575):1823–1831. S0140-
6736(07)60821-6 [pii]. PubMed PMID: 17531891; eng.

[12] Glasson NM, Crossland LJ, Larkins SL. An innovative
Australian outreachmodel of diabetic retinopathy screening
in remote communities. J Diabetes Res. 2016;2016:1267215.
PubMed PMID: 26798648; PubMed Central PMCID:
PMCPMC4698887. DOI:10.1155/2016/1267215

[13] Kirkwood BJ, Coster DJ, Essex RW. Ophthalmic nurse
practitioner led diabetic retinopathy screening. Results
of a 3-month trial. Eye (Lond). 2006 Feb;20(2):173–177.
PubMed PMID: 16254596

[14] National Aboriginal Health Organization (NAHO).
Terminology: National Aboriginal Health Organization
(NAHO); 2012 [cited 2017 Jun 15th]. Available from:
http://www.naho.ca/publications/topics/terminology/

[15] Canadian guidelines for body weight classification in adults -
quick reference tool for professionals [Internet]. Health
Canada. 2017 [cited 2017 Mar 17th]. Available from: http://
www.hc-sc.gc.ca/fn-an/nutrition/weights-poids/guide-ld-
adult/cg_quick_ref-ldc_rapide_ref-eng.php.

[16] National Institutes of Health: national Heart L, and Blood
Institute. Diagnosis, evaluation, and treatment of high
blood pressure in children and adolescents. U.S.
Department of Health and Human Services. 2005.

[17] Nowicka P, Santoro N, Liu H, et al. Utility of hemoglobin
A(1c) for diagnosing prediabetes and diabetes in obese
children and adolescents. Diabetes Care. 2011 Jun;34
(6):1306–1311. PubMed PMID: 21515842; PubMed
Central PMCID: PMCPMC3114343.

[18] Berard LD, Blumer I, Houlden R, et al. Monitoring glyce-
mic control. Can J Diabetes. 2013 Apr;37(Suppl 1):S35–9.
PubMed PMID: 24070960.

[19] Calisti L, Tognetti S. Measure of glycosylated hemoglo-
bin. Acta Biomed. 2005;76 Suppl 3: 59–62. PubMed PMID:
16915800.

[20] Holmes EW, Ersahin C, Augustine GJ, et al. Analytic bias
among certified methods for the measurement of hemo-
globin A1C: a cause for concern? Am J Clin Pathol. 2008
Apr;129(4):540–547. PubMed PMID: 18343780.

[21] Harris SB, Bhattacharyya O, Dyck R, et al. Type 2 diabetes
in Aboriginal peoples. Can J Diabetes. 2013 Apr;37 Suppl

1:S191–6. PubMed PMID: 24070945. DOI:10.1016/j.
jcjd.2013.01.046

[22] Wharton S, Sharma AM, Lau DC. Weight management in
diabetes. Can J Diabetes. 2013 Apr;37 Suppl 1:S82–6.
PubMed PMID: 24070970. DOI:10.1016/j.
jcjd.2013.01.025

[23] Oster RT, Toth EL. Differences in the prevalence of dia-
betes risk-factors among first nation, metis and non-
aboriginal adults attending screening clinics in rural
Alberta, Canada. Rural Remote Health. 2009 Apr-Jun;9
(2):1170. PubMed PMID: 19496641.

[24] Kolahdooz F, Sadeghirad B, Corriveau A, et al. Prevalence
of overweight and obesity among indigenous popula-
tions in Canada: a systematic review and meta-analysis.
Crit Rev Food Sci Nutr. 2017 May 03;57(7):1316–1327.
PubMed PMID: 26566086.

[25] Health Canada. Aboriginal Diabetes Initiative. Program
Framework 2010-2015. 2011. Available from: http://
www.healthcanada.gc.ca/ADI

[26] Harris SB, Naqshbandi M, Bhattacharyya O, et al. Major
gaps in diabetes clinical care among Canada’s First
Nations: results of the CIRCLE study. Diabetes Res Clin
Pract. 2011 May;92(2):272–279. PubMed PMID: 21376415.
DOI:10.1016/j.diabres.2011.02.006

[27] Harris SB, Bhattacharyya O, Dyck R, et al. Clinical practice
guidelines: type 2 diabetes in Aboriginal peoples. Can J
Diabetes. 2013;37:S191–196.

[28] Naqshbandi M, Harris SB, Esler JG, et al. Global complica-
tion rates of type 2 diabetes in indigenous peoples: a
comprehensive review. Diabetes Res Clin Pract. 2008
Oct;82(1):1–17. PubMed PMID: 18768236. DOI:10.1016/j.
diabres.2008.07.017

[29] Cusick M, Meleth AD, Agron E, et al. Associations of
mortality and diabetes complications in patients with
type 1 and type 2 diabetes: early treatment diabetic
retinopathy study report no. 27. Diabetes Care. 2005
Mar;28(3):617–625. PubMed PMID: 15735198.

[30] Daskivich LP, Vasquez C, Martinez C, et al. Implementation
and evaluation of a large-scale teleretinal diabetic retinopa-
thy screening program in Los Angeles county department of
health services. J Am Med Assoc. 2017;1–8. DOI:10.1001/
jamainternalmed.2017.0204.

[31] Gracey M, King M. Indigenous health part 1: determi-
nants and disease patterns. Lancet. 2009 Jul 04;374
(9683):65–75. PubMed PMID: 19577695.

[32] Maar MA, Manitowabi D, Gzik D, et al. Serious complications
for patients, care providers and policy makers: tackling the
structural violence of first nations people livingwith diabetes
in Canada. Int Indigenous Policy J. 2011;2(1):1–16.

[33] Tobe SW, Pylypchuk G, Wentworth J, et al. Effect of
nurse-directed hypertension treatment among First
Nations people with existing hypertension and diabetes
mellitus: the diabetes risk evaluation and microalbumi-
nuria (DREAM 3) randomized controlled trial. Can Med
Assoc J. 2006 Apr 25;174(9):1267–1271. PubMed PMID:
16595786; PubMed Central PMCID: PMCPMC1435956.
DOI:10.1503/cmaj.050030

[34] Jacklin KM, Henderson RI, Green ME, et al. Health care
experiences of indigenous people living with type 2 dia-
betes in Canada. Can Med Assoc J. 2017 Jan 23;189(3):
E106–E112. PubMed PMID: 28246155; PubMed Central
PMCID: PMCPMC5250516. DOI:10.1503/cmaj.161098

INTERNATIONAL JOURNAL OF CIRCUMPOLAR HEALTH 7

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3417716/pdf/IJCH-71-18501.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3417716/pdf/IJCH-71-18501.pdf
https://doi.org/10.2337/dc09-S202
https://doi.org/10.1155/2016/1267215
http://www.naho.ca/publications/topics/terminology/
http://www.hc-sc.gc.ca/fn-an/nutrition/weights-poids/guide-ld-adult/cg_quick_ref-ldc_rapide_ref-eng.php
http://www.hc-sc.gc.ca/fn-an/nutrition/weights-poids/guide-ld-adult/cg_quick_ref-ldc_rapide_ref-eng.php
http://www.hc-sc.gc.ca/fn-an/nutrition/weights-poids/guide-ld-adult/cg_quick_ref-ldc_rapide_ref-eng.php
https://doi.org/10.1016/j.jcjd.2013.01.046
https://doi.org/10.1016/j.jcjd.2013.01.046
https://doi.org/10.1016/j.jcjd.2013.01.025
https://doi.org/10.1016/j.jcjd.2013.01.025
http://www.healthcanada.gc.ca/ADI
http://www.healthcanada.gc.ca/ADI
https://doi.org/10.1016/j.diabres.2011.02.006
https://doi.org/10.1016/j.diabres.2008.07.017
https://doi.org/10.1016/j.diabres.2008.07.017
https://doi.org/10.1001/jamainternalmed.2017.0204
https://doi.org/10.1001/jamainternalmed.2017.0204
https://doi.org/10.1503/cmaj.050030
https://doi.org/10.1503/cmaj.161098

	Abstract
	Background and purpose
	Methods and procedures
	Study design
	Population
	Co-morbidity measurements
	Data collection
	Analysis

	Vision exams
	Analysis


	Results
	BMI
	A1c
	Blood pressure
	Blood pressure and weight classification for participants with an elevated A1C level
	Vision screening

	Discussion
	Limitations

	Conclusion
	Disclosure statement
	Funding
	References



