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Type 2 diabetes mellitus is increasingly being recognized

as a disease affecting the paediatric population as well as

the adult population (1). In Canada, one group that has

been clearly identified as being at high risk for developing

type 2 diabetes is the children of First Nations descent in

northwestern Ontario and northern Manitoba (2,3). This

trend has also been observed in several areas around the

world, most notably among the Pima Nation in Arizona (4),

Hispanic, African-American and Asian/Pacific Islander

children. The rates of type 2 diabetes in Aboriginal children

in Canada are rising. This rise is mirrored by an increasing

trend toward childhood obesity and physical inactivity 

(5-7). Type 2 diabetes is a preventable disease characterized

by insulin resistance and insulin deficiency. Type 1 diabetes

mellitus is a different disease that involves the failure of

insulin production and is not discussed in this statement.

The present statement provides a brief summary of the cur-

rent state of the problem, summarizes some of the initiatives

currently underway in Aboriginal communities and offers

some feasible recommendations.

ADULTS

Although still evolving, the history of type 2 diabetes in

adults of Aboriginal descent is well-documented. The Pima

Indian Nation of the American southwest region has shown

rates of close to 50% in those 35 years of age and older (8). 

In Canada, the prevalence of type 2 diabetes in the Oji-

Cree Nation of northern Manitoba and northwest Ontario

has been reported to be 46 cases per 1000 people (9).

Among the Mohawks on the Kahnawake reserve in

Quebec, the prevalence rate of type 2 diabetes has been

reported to be 12% in adults 45 to 60 years of age (10).

CAUSES AND ASSOCIATIONS

The cause of type 2 diabetes mellitus is multifactorial but

several trends have become obvious and some genetic mark-

ers have been identified. The Sandy Lake study has revealed

at least four genetic markers that may be associated with

diabetes (11-13). Gestational diabetes is increasingly being

recognized as a risk factor for children to develop type 2 dia-

betes later in life (11,14-17). Obesity is a known risk factor

for type 2 diabetes, as is physical inactivity and a positive

family history for type 2 diabetes. Obesity is on the rise in

Canada and is thought to be related to an increased intake of

high-caloried food and a decrease in physical activity (5).

The physical signs of insulin resistance and metabolic syn-

drome (acanthosis nigricans, polycystic ovarian syndrome

[PCOS], hypertension, dyslipidemia and steatohepatitis) are

not causative factors, but are associated with glucose intoler-

ance and early-onset type 2 diabetes mellitus. Acanthosis

nigricans refers to a hyperpigmentation and thickening of the

skin, seen most commonly in the neck and axillary regions.

PCOS in adolescent girls is a manifestation of insulin resist-

ance and is associated with hyperandrogenemia. Hirsutism

and irregular menses are two of the main features of PCOS.

Despite having higher rates of obesity, PCOS is rare in

Aboriginal adolescent girls in Canada. 

COMMUNITY ACTION AND 

PRIMARY PREVENTION

Several communities have initiated diabetes prevention cam-

paigns to try to slow the accelerating rates of obesity and type 2

diabetes. The Kahnawake Schools Diabetes Prevention

Project (KSDPP) (18) has been underway since the mid-

1990s. It is a collaborative effort between the community and

the researchers and involves several goals. The long-term

goal is to decrease the incidence of type 2 diabetes by raising

awareness of the disease throughout the community, and pro-

moting healthy eating and a healthy, active lifestyle. The

local community schools offer the means to reach the chil-

dren, and the ongoing presence of a community advisory

board keeps the research on track to serve the needs of the

community. It is a model program not only because of the col-

laboration with the community but also because of the holis-

tic approach it takes in dealing with diabetes prevention.

Mohawk culture, language and beliefs are at the core of every

intervention initiated by the project (18,19).

The KSDPP has played a major role in healthy changes at

the schools in Kahnawake. Healthy lunches are now being

emphasized, vending machines (if present) serve healthy food,

and weekly teaching sessions related to healthy lifestyles and

healthy eating, and which teach the basic concept of diabetes,

have been instituted. These teaching sessions have been insti-

tuted in each grade level and are now a core part of the cur-

riculum. Physical activity is also encouraged and has been

adopted into the school curriculum. Emphasis is placed on

daily physical activity. Healthy snacks are served at school

events, including report card days.

The Sandy Lake First Nation School Diabetes

Prevention Program (20) was established in 1998 and is
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designed to educate grade 3 and 4 students on ways to pre-

vent type 2 diabetes. The program has four components: a

classroom curriculum, family outreach, student activities,

and advocacy for changes in the school and store environ-

ment. They have 17 lessons on healthy eating and physical

activity, a school breakfast and snack program, health pro-

motion in local stores, a show called Diabetes Kids on the

local radio station, articles in the local newspaper, informa-

tion booths during school parent night events and letters

are sent to the homes (20).

Several Manitoba and northern Saskatchewan commu-

nities have also instituted community-wide efforts similar

to the KSDPP (18) and the Sandy Lake Project (21,22). A

K-12 Diabetes Curriculum (23) has been put together that

includes a teacher’s manual and an extensive resource kit

with videos, games, cookbooks and other resource material.

SCREENING

A logical next step after instituting community action is to

screen the population for undetected cases of type 2 dia-

betes. Many of the Aboriginal communities have asked for

screening within the communities as part of diabetes aware-

ness prevention. The efficacy and utility of screening have

been discussed many times (1,3). There are only two pub-

lished reports of results from the screening in children in

Canada. One study (24) in northern Manitoba measured

fasting glucose values in Native children and found no new

cases of diabetes but did find several cases of carbohydrate

intolerance. An unpublished study by the Diabetes Special

Screening Project of the Cree Nation of Eastern James Bay

found new cases of diabetes in adults but none in children.

In the same study, 44% of youth were found to be over-

weight. 

Given the rapidly expanding number of new cases of dia-

betes in young people each year, several researchers have

suggested initiating some form of screening. Some of the

concerns with mass screening programs include the following:

• Who do you screen – the entire population?

• What becomes of the people who are identified as

having type 2 diabetes? 

• Are there resources to deal with the new cases?

• How much will it cost? 

• Can the resources be better used in prevention strategies? 

• Will mass screening identify many new cases of diabetes?

• Does early detection (presymptomatic) in this age group

provide an opportunity to improve long-term outcomes?

To date, there are little data to answer these questions.

Thus, there does not appear to be enough evidence at this

time to support mass screening efforts in Aboriginal com-

munities. 

Manitoba has initiated a program of ‘opportunistic

screening’ for children. Not all children are screened but if

a child presents to a health care provider and meets several

predetermined risk factors for type 2 diabetes, then that

child is screened for type 2 diabetes (25). The American

Diabetes Association released a similar set of screening

guidelines in 2000 (1). The Canadian Diabetes Association

recently released similar guidelines (26). The ‘opportunistic

screening’ method gives a sufficient answer to most of the

questions raised above. Only ‘high-risk’ individuals are

screened, and because these people are already connected to

a health care system, costs should be minimized if the guide-

lines are followed. 

The Canadian Paediatric Society is thus supporting an

‘opportunistic screening’ guideline for type 2 diabetes in

Aboriginal children in Canada (Table 1).

CONCLUSIONS AND RECOMMENDATIONS

Type 2 diabetes mellitus is increasingly being recognized as

a disease affecting the paediatric population. Aboriginal

children in Canada are at high risk for developing this 

disease, which was once felt to be an adult-onset metabolic

disorder. Many of the First Nations communities have insti-

tuted diabetes prevention programs in an effort to decrease

the rising incidence of type 2 diabetes. These prevention

programs have been instituted and run by the Aboriginal

communities with the health care sector as partners. Some

communities have been requesting mass screening but this

idea remains controversial. Until ‘mass screening’ is better

defined, the Canadian Paediatric Society believes that

resources should be prioritized toward prevention efforts

and case-finding or ‘opportunistic screening’. 

The Canadian Paediatric Society recommends:

• Culturally based and community-run diabetes

prevention programs should be established in First

Nations communities, with each being unique to the

community and run by the community. Our vision is

for community groups to take charge and implement

these recommendations within their own communities

(evidence level III, C [Table 2]).

• Traditional values, including traditional diets, activities

and lifestyles, should be encouraged in an effort to

prevent and/or control type 2 diabetes. Group

activities, including those with elders, may be most

effective (evidence level III, C).

• Breastfeeding is the most natural component of a

traditional diet and should be encouraged as a proven

method of reducing obesity in children (evidence 

level II-2, A).

• Daily physical activity for at least 60 min to 90 min, as

outlined in Canada’s Physical Activity Guide (27), is

recommended for all children. Activities for

endurance, flexibility and strength should be

encouraged and one-third of the activity should be of

moderate intensity (evidence level III, A).

• Schools, daycares and Head Start programs should

implement incorporate at least 30 min of high-energy,

daily physical activity for all students (evidence 

level III, C).
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• Schools, daycares and Head Start programs should

incorporate programs that explain the need for healthy

active living and healthy eating into their curriculums

(evidence level III, C).

• Schools should be discouraged from selling candy or other

sweets for fundraising purposes (evidence level III, C).

• A healthy diet based on Canada’s Food Guide (28)

which incorporates traditional diets is the desired

nutritional goal. A food guide for northern Aboriginal

communities has been developed (29) (evidence 

level III, A).

• All Aboriginal community leaders (including band

councils, health care providers, teachers, etc) should

provide ample access to safe physical activities within the

communities. Examples include, but are not limited to,

parks with safe recreation equipment, playfields, seasonal

recreational sports leagues, after-school physical activities,

nonsports-oriented physical activities, gymnasiums, arenas

and safe paths to walk to school. School equipment and

gymnasiums should be available after hours for community

use (evidence level III, C).

• Community members must be active role models for

the children (evidence level III, C).

• Local stores should be encouraged to stock healthy

foods and to place high-caloried ‘junk’ food in less

obvious locations in the store (ie, not at the check-out

counter) (evidence level III, C).

• Passive activities such as watching television, playing

video games and using the computer should be limited to

a maximum of 1.5 h to 2 h per day (evidence level III, A).

• Health care providers working with First Nations

populations must be aware of the possibility of type 2

diabetes in this special population of children and

initiate opportunistic screening for type 2 diabetes as

per Table 1 (evidence level III, B).
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TABLE 2
New grades for recommendations from the Canadian
Task Force on Preventive Health Care for specific
clinical preventive actions

Level of
evidence Description

I Evidence obtained from at least one properly 

randomized trial.

II-1 Evidence obtained from well-designed, controlled trial 

without randomization.

II-2 Evidence obtained from well-designed cohort or 

case-controlled analytical studies, preferably from 

more than one centre or research group.

II-3 Evidence obtained from comparisons between times 

and places, with or without the intervention. 

Dramatic results in uncontrolled experiments could 

also be included in this category.

III Opinions of respected authorities, based on clinical 

experience, descriptive studies or reports of expert 

committees.

Grades

A There is good evidence to recommend the clinical 

preventive action.

B There is fair evidence to recommend the clinical 

preventive action.

C The existing evidence is conflicting and does not allow 

making a recommendation for or against the use of 

the clinical, preventive action; however, other factors 

may influence decision-making.

D There is fair evidence to recommend against the 

clinical preventive action.

E There is good evidence to recommend against the 

clinical preventive action.

I There is insufficient evidence (in quantity or quality) to 

make a recommendation; however, other factors 

may influence decision-making.

The task force recognizes that in many cases, patient-specific factors must be
considered and discussed, such as the value the patient places on the clinical
preventive action, its possible positive and negative outcomes, and the con-
text or personal circumstances of the patient (medical and other). In certain
circumstances in which the evidence is complex, conflicting or insufficient, a
more detailed discussion may be required. Data from reference 30

TABLE 1
Screening for type 2 diabetes

The Canadian Paediatric Society suggests screening for type 2

diabetes by obtaining a blood sugar level in all children encoun-

tered during any health care visit who have the following risk 

factors:

All of the following:

•Aboriginal descent*

•Body mass index ≥85 percentile expected for age

•Age ≥10 years old

And any one of the following:

•Sedentary lifestyle

•Children born to mothers who had gestational diabetes

•First- or second-degree relative† with type 2 diabetes

•Acanthosis nigricans

•Dyslipidemia

•Hypertension

•Polycystic ovarian syndrome

Suggested screening method

•Fasting blood glucose‡ (a value >7.0 mmol/L is diagnostic for 

type 2 diabetes)

•A random glucose is another option (a value >11.1 mmol/L is 

diagnostic for type 2 diabetes)

•An oral glucose tolerance test may also be considered with 

a fasting and a 2 h post-glucose load blood glucose test

*The incidence of type 2 diabetes is also known to be higher among other eth-
nic groups (Hispanic, Asian, African American and Pacific Islander); †Includes
immediate family members or an aunt, uncle or grandparent; ‡There is cur-
rently no evidence to recommend hemoglobin A1c as a screening method

Saylor_state.qxd  1/11/2005  2:23 PM  Page 51



Paediatr Child Health Vol 10 No 1 January 200552

CPS Statement: FN & IH 2005-01

FIRST NATIONS AND INUIT HEALTH COMMITTEE (2003-2004)

Members: Drs Jim Carson, University of Manitoba, Winnipeg, Manitoba (chair); James Irvine, La Ronge, Saskatchewan; Marie-Claude Lebeau,

Stanton Regional Hospital, Yellowknife, Northwest Territories; Heather Onyett, Queen’s University, Kingston, Ontario (board representative); Kent

Saylor, Montreal Children’s Hospital, Montreal, Quebec; Leigh Wincott, Thompson General Hospital, Thompson, Manitoba 

Liaisons: Dr George Brenneman, Elkridge, Maryland (USA) (American Academy of Pediatrics, Committee on Native American Child Health); 

Ms Claudette Dumont-Smith, Ottawa, Ontario (Aboriginal Nurses Association of Canada); Dr James Jarvis, The Children’s Hospital of Oklahoma,

Oklahoma City, Oklahoma (USA) (American Academy of Pediatrics, Committee on Native American Children Health); Ms Carolyn Harrison,

Ottawa, Ontario (Health Canada); Ms Margaret Horn, Kahnawake, Quebec (National Indian and Inuit Community Health representative); 

Ms Kathy Langlois, Ottawa, Ontario (Health Canada); Ms Tina Martin, Ottawa, Ontario (Assembly of First Nations); Dr Vincent Tookenay,

Ottawa, Ontario (Native Physicians Association of Canada) 

Principal author: Kent Saylor, Montreal Children’s Hospital, Montreal, Quebec

The recommendations in this statement do not indicate an exclusive course of treatment or procedure to be followed. Variations, taking
into account individual circumstances, may be appropriate.

REFERENCES
1. American Diabetes Association. Type 2 diabetes in children and

adolescents. Diabetes Care 2000;23:381-9.
2. Harris SB, Perkins BA, Whalen-Brough E. Non-insulin-dependent

diabetes mellitus among First Nations children. New entity among
First Nations people of Northwestern Ontario. Can Fam Physician
1996;42:869-76.

3. Dean HJ. NIDDM-Y in First Nation children in Canada. 
Clin Pediatr (Phila) 1998;37:89-96.

4. Dabelea D, Hanson RL, Bennett PH, Roumain J, Knowler WC,
Pettitt DJ. Increasing prevalence of type II diabetes in American
Indian children. Diabetologia 1998;41:904-10.

5. Tremblay MS, Willms JD. Secular trends in the body mass index of
Canadian children. CMAJ 2000;163:1429-33. Erratum in:
2001;164:970. 

6. Tremblay MS, Katzmarzyk PT, Willms JD. Temporal trends in
overweight and obesity in Canada, 1981-1996. Int J Obes Relat
Metab Disord 2002;26:538-43. 

7. Dowda M, Ainsworth BE, Addy CL, Saunders R, Riner W.
Environmental influences, physical activity, and weight status in 
8- to 16-year-olds. Arch Pediatr Adolesc Med 2001;155:711-7. 

8. Knowler WC, Pettitt DJ, Saad MF, Bennett PH. Diabetes mellitus in
the Pima Indians: Incidence, risk factors and pathogenesis. Diabetes
Metab Rev 1990;6:1-27.

9. Kue Young T, Szathmary EJE, Evers S, Wheatley B. Geographical
distribution of diabetes among the native population of Canada: 
A national survey. Soc Sci Med 1990;31:129-39.

10. Montour LT, Macaulay AC. High prevalence rates of diabetes
mellitus and hypertension on a North American Indian reservation.
CMAJ 1985;132:1110-2.

11. Young TK, Szathmary EJ, Evers S, Wheatley B. Geographical
distribution of diabetes among the Native population of Canada: 
A national survey. Soc Sci Med 1990;31:129-39.

12. Hegele RA, Sun F, Harris SB, Anderson C, Hanley AJ, Zinman B.
Genome-wide scanning for type 2 diabetes susceptibility in Canadian
Oji-Cree, using 190 microsatellite markers. J Hum Genet
1999;44:10-4.

13. Hegele RA, Cao H, Harris SB, Hanley AJ, Zinman B. The hepatic
nuclear factor-1 alpha G319S variant is associated with early-onset
type 2 diabetes in Canadian Oji-Cree. J Clin Endocrinol Metab
1999;84:1077-82.

14. Caulfield LE, Harris SB, Whalen EA, Sugamori ME. Maternal
nutritional status, diabetes and risk of macrosomia among native
Canadian women. Early Hum Dev 1998;50:293-303.

15. Harris SB, Caulfield LE, Sugamori MS, Whalen EA, Henning B.
The epidemiology of diabetes in pregnant Native Canadians. A risk
profile. Diabetes Care 1997;20:1422-5.

16. Rodrigues S, Robinson E, Gray-Donald K. Prevalence of gestational
diabetes among James Bay Cree women in Northern Quebec. CMAJ
1999;160:1293-7.

17. Godwin M, Muirhead M, Huynh J, Helt B, Grimmer J. Prevalence of
gestational diabetes mellitus among Swampy Cree women in Moose
Factory, James Bay. CMAJ 1999;160:1299-302.

18. Macaulay AC, Paradis G, Potvin L, et al. The Kahnawake Schools
Diabetes Prevention Project: Intervention, evaluation, and baseline
results of a diabetes primary prevention program with a native
community in Canada. Prev Med 1997;26:779-90.

19. McComber AM, Macaulay AC, Kirby R, Desrosiers S, Cross EJ,
Saad-Haddad C. The Kahnawake Schools Diabetes 
Prevention Project: Community participation in a diabetes 
primary prevention research project. Int J Circumpolar Health 
1998:57(Suppl 1):370-4.

20. Sandy Lake Health and Diabetes Project. <www.sandylakediabetes.com/
school.html>  (Version current at December 15, 2004).

21. Saskatchewan Health. Population Health Promotion Practice in the
Primary Prevention of Type 2 Diabetes. 1999. <www.health.gov.sk.ca/
ps_diabetest2.pdf> (Version current at December 15, 2004). 

22. Feather J, Zubkow C, Khachatourians L. Build Better Tomorrows.
Working Together on the Determinants of Health. Conference
Proceedings. Prairie Region Health Promotion Research Centre,
Saskatoon, Saskatchewan, , February 12 to 14, 2002.
<www.usask.ca/healthsci/che/prhprc/programs/publications.html>
(Version current at December 17, 2004).

23. K-12 Diabetes Curriculum. (Available through the Touchwood
Agency Diabetes Advisory Committee. Mr Ray Field 306-242-9480).

24. Dean HJ, Young TK, Flett B, Wood-Steiman P. Screening for type-2
diabetes in aboriginal children in northern Canada. Lancet
1998;352:1523-4.

25. College of Physicians and Surgeons of Manitoba. Screening for type II
diabetes in Aboriginal children. June 6, 2000. <www.umanitoba.ca/
colleges/cps/Guidelines_and_Statements/923.html> (Version current
at December 15, 2004).

26. Canadian Diabetes Association Clinical Practice Guidelines Expert
Committee. Canadian Diabetes Association 2003 clinical practice
guidelines for the prevention and management of diabetes in Canada.
Can J Diabetes 2003;27(Suppl 2):S1-S152. <www.diabetes.ca/cpg2003/>
(Version current at December 15, 2004).

27. Canada’s Physical Activity Guides for Children and Youth. Ottawa:
Health Canada, 2002. <www.phac-aspc.gc.ca/pau-uap/paguide/
child_youth/index.html> (Version current at December 15, 2004).

28. Canada’s Food Guide to Healthy Living. Ottawa: Health Canada,
2002. <www.hc-sc.gc.ca/hpfb-dgpsa/onpp-bppn/food_guide_
rainbow_e.html> (Version current at December 15, 2004). 

29. Native Foods and Nutrition – An illustrated Reference Manual.
Ottawa: Medical Services Branch, Health Canada, 1995. (Currently
under revision) 

30. Canadian Task Force on Preventive Health Care. New grades for
recommendations from the Canadian Task Force on Preventive
Health Care. CMAJ 2003;169:207-8.

Saylor_state.qxd  1/11/2005  2:23 PM  Page 52


