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INTRODUCTION

Dia be tes is now being rec og nized as a pub lic health prob lem of poten -
tially enor mous pro por tions. Over a mil lion Cana di ans are cur rently 
liv ing with dia be tes, and age-standardized rates of dia be tes among
Aborig i nal peo ples are tri ple those found in the gen eral pop u la tion.
Recent com par a tive national sur veys show prev a lence rates of dia be tes
to be on the increase; as the Cana dian pop u la tion ages and rates of obe -
sity rise, this trend is expected to worsen. Dia be tes is a major cause of
heart dis ease, and a lead ing cause of blind ness, kid ney fail ure, and limb
ampu ta tions. Dia be tes is ranked as the sev enth lead ing cause of death in 
Can ada, and it accounted for approx i mately 25,000 poten tial years of life 
lost due to pre ma ture death in 1996. The actual num ber of deaths for
which dia be tes is a con trib ut ing cause is esti mated to be five times as
high as cur rent fig ures indi cate and will increase expo nen tially over the
next 10 years if cur rent trends con tinue. In eco nomic terms, the bur den
of dia be tes to the Cana dian pop u la tion due to health care costs, dis abil -
ity, work loss, and pre ma ture death is esti mated to be up to $9 bil lion
annu ally.

Effec tive pre ven tion and con trol mea sures are urgently needed to

• tar get mod i fi able risk fac tors for dia be tes such as obe sity and phys i cal
inac tiv ity

• improve the treat ment and man age ment of dia be tes

• delay or pre vent debil i tat ing com pli ca tions.

The recently estab lished Dia be tes Divi sion at the Lab o ra tory Cen tre for
Dis ease Con trol (LCDC), Health Can ada, has com piled cur rent national
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sta tis tics on dia be tes and its com pli ca tions in order to pro vide health
pro fes sion als, pol icy mak ers and the pub lic with a clearer pic ture of the
bur den of ill ness of dia be tes and expected future trends. The Dia be tes
Coun cil of Can ada (DCC), through its mem ber orga ni za tions, has
assisted LCDC by review ing this first Dia be tes in Can ada report.

This report is also intended to high light the great gaps in our knowl edge
about dia be tes. Although a few national sur veys, such as the Gen eral
Social Sur vey (1985, 1991), National Pop u la tion Health Sur vey (1994/95,
1996/97), and the Aborig i nal Peo ples Sur vey (1991), do pro vide some
basic data at the national level, there is no ongo ing mon i tor ing of the
fol low ing: the inci dence and prev a lence of Type 1 and Type 2 dia be tes;
inci dence and prev a lence of dia be tes com pli ca tions and dis abil i ties;
prev a lence of risk fac tors for dia be tes and its com pli ca tions; dia be tes
man age ment prac tices by health pro fes sion als and patients; ambu la tory
health care uti li za tion; qual ity of care; pro vi sion of dia be tes edu ca tion;
direct and indi rect costs of dia be tes; or effec tive ness of dia be tes pre ven -
tion and con trol strat e gies and activ i ties. Fur ther more, there are limited
data from either basic or enhanced dia be tes sur veil lance at pro vin -
cial/ter ri to rial or regional/county lev els, where dia be tes pre ven tion and
inter ven tion pro grams are planned and imple mented. We con tinue to
rely mainly on U.S. data for a com pre hen sive por trait of this chronic,
costly, and pre vent able con di tion. 

The Dia be tes Divi sion at LCDC is cur rently col lab o rat ing with pro vin cial
and ter ri to rial gov ern ments, non-governmental orga ni za tions and fed -
eral agen cies on the devel op ment of the National Dia be tes Sur veil lance
Sys tem (NDSS), an ini tia tive of the Dia be tes Coun cil of Can ada. The 
ulti mate goal of this sys tem is to pro vide com pre hen sive, ongo ing 
mon i tor ing of the human and eco nomic bur den of dia be tes and its 
com pli ca tions in order to sup port urgently needed and effec tive health
care pol i cies and prac tices.
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HIGHLIGHTS

Preva lence

• Cur rent national sur vey data indi cate that 1.2 to 1.4 mil lion Cana di ans
aged 12 and over may have dia be tes, although only about 800,000 of
these are diag nosed cases.

• The preva lence of dia be tes increases with age: 3% of peo ple aged 
35 to 64 and 10% of those aged 65 and over have this diag no sis.

• The age-standardized prev a lence of dia be tes among Aborig i nal peo -
ples is approxi mately tri ple the rate found in the gen eral popu la tion.
The age- standardized preva lence rate of diag nosed dia be tes among
Aboriginal peo ples aged 15 and over is 10% and among those over 
65 years of age it is 22.8%.

Inci dence

• Dia be tes is diag nosed in an esti mated 60,000 Cana di ans every year.

Dis abil ity and Work Loss

• Dia be tes is asso ci ated with more fre quent dis abil ity days and
increased loss of pro duc tiv ity. Among the work ing age popu la tion 
(35 to 64 years), 23% of peo ple with dia be tes had one or more dis abil -
ity days in a two- week pe ri od, com pared with only 11% of  those with -
out dia be tes. Note that dis abil ity days are not diabetes- specific.
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Health Care Utili za tion

• The cur rent (1995) age- standardized rates (stan dard ized to 1991
Cana dian popu la tion) for dia be tes are 112 hos pi tal sepa ra tions and
1,368 hos pi tal days per 100,000 per year (crude rates for 1995: 115
hos pi tal sepa ra tions and 1,427 hos pi tal days per 100,000 per year).

• In the age group 65 and above, 24% of peo ple with dia be tes reported
at least one over night stay in a hos pi tal, nurs ing home or con va les cent 
home dur ing the pre vious 12 months com pared with 14% of those
with out dia be tes.

• Home care use in the pre vious one- year pe ri od is nearly twice as high
among peo ple aged 65 and older who have dia be tes (16%) as among
those with out dia be tes (9%).

Mor tal ity

• There were 5,447 deaths in 1996 for which dia be tes was cer ti fied as
the under ly ing cause. This ranks dia be tes as the sev enth lead ing cause 
of death in Can ada. How ever, the actual number of deaths for which
dia be tes was a con trib ut ing fac tor is proba bly five times this number.

• Age- standardized annual mor tal ity rates (stan dard ized to 1991 Cana -
dian popu la tion) for dia be tes have increased since the early 1980s,
with the cur rent (1996) rate at 16.8 per 100,000 popu la tion.

• Approx i mately 25,000 Poten tial Years of Life Lost (PYLL) were lost as a
result of dia be tes prior to age 75 in 1996, rep re sent ing an age-
 standardized rate of 85 per 100,000 popu la tion. Since 1983 there has
been an increase in the age-stan dard ized PYLL due to dia be tes. 

• Pro jec tions in dia be tes mor tal ity trends into the year 2016 show an
expo nen tial increase in the number of deaths due to dia be tes among
males and a more lin ear increase among females.

Eco nomic Bur den

• The eco nomic bur den of dia be tes and its com pli ca tions in Can ada is
esti mated to be up to $9 bil lion (US) annu ally in direct health care
costs and indi rect costs, includ ing lost pro duc tiv ity due to diabetes-
 related ill ness and pre ma ture death.

Obe sity: A Modi fi able Risk Fac tor for Dia be tes

• The major ity of peo ple (59%) with dia be tes aged 35 to 64 are over -
weight.
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Long- Term Com pli ca tions

• In the 35 to 64 age group, peo ple with dia be tes have six times the risk 
of heart dis ease or stroke as do peo ple with out dia be tes; in the 65 and 
over age group they have twice the risk.

• Among peo ple over 65 years of age there is a sig nifi cantly higher
preva lence of per ma nent vision loss, cata racts, and glau coma among
those with dia be tes than those with out.

• The per cent age of new cases of kid ney fail ure due to dia be tes
increased from 16% in 1981 to 28% in 1996; 3,340 peo ple with dia be -
tes were receiv ing treat ment for kid ney fail ure as of Decem ber, 1996.

Pre ven tion Oppor tu ni ties

• Research is needed into the pre ven tion and treat ment of obe sity and
physi cal inac tiv ity, the two most impor tant modi fi able risk fac tors for
Type 2 dia be tes.

• Tight con trol of blood sugar lev els can sig nifi cantly decrease rates of
micro vas cu lar com pli ca tions (eye dis ease and kid ney dis ease). Mac ro -
vas cu lar com pli ca tions (such as heart dis ease and stroke) can be sig -
nifi cantly decreased in Type 2 dia be tes through effec tive blood sugar
and blood pres sure con trol.

• More fund ing sup port is needed into the causes of Type 1 dia be tes
(usu ally with onset in those under age 40) in search of a cure.
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NATIONAL STATISTICS

6

Pri mary Data Source:
National Popu la tion Health Sur vey

Descrip tion and Ration ale

This sec tion pres ents data from numer ous sources, such as national 
sur vey data (e.g., National Popu la tion Health Sur vey 1996/97 and the 
Abo rigi nal Peo ples Sur vey 1991) and Sta tis tics Can ada mor bid ity and
mor tal ity data. Because dia be tes is under- represented in mor bid ity
and mor tal ity data, national sur vey data are par ticu larly impor tant 
for moni tor ing the health of Cana di ans with dia be tes. The National
Popu la tion Health Sur vey (NPHS) is the most up- to- date source for
sur vey data on the gen eral health of the Cana dian popu la tion (with
the exclu sion of peo ple liv ing in the ter ri to ries, on Indian reserves, 
on Cana dian Forces bases, or in some remote areas of Que bec and
Ontario). The NPHS was ini ti ated in 1994/95 by Sta tis tics Can ada and
will be repeated every two years. Because it is an ongo ing sur vey with
a con sis tent meth od ol ogy, the NPHS pro vides com pa ra ble data over
time. The NPHS pro vides (a) cross- sectional self- reported data on the
health of Cana di ans every two years, and (b) lon gi tu di nal data on a
rep re sen ta tive sam ple of Cana di ans for the pur pose of moni tor ing
changes in their health since the start-up year in 1994. The NPHS has
replaced the Gen eral Social Sur vey series of 1985 and 1991.



PREVALENCE

Cur rent Over all Preva lence Esti mates — 1996/97

Based on 1996/97 Cana dian sur vey data and extrap o la tions from Amer i -
can sources, the num ber of Cana di ans aged 12 and over with dia be tes is 
esti mated at 1.2 to 1.4 mil lion (4.9% to 5.8% of the pop u la tion aged 
12 and over), includ ing undiagnosed cases of dia be tes.  Among
Aboriginal peo ples where age-standardized dia be tes prev a lence rates
are tri ple those found in the gen eral pop u la tion, an esti mated 60,000
peo ple have dia be tes, includ ing undiagnosed cases.

Accord ing to the most recent national sur vey data from which we have
prev a lence esti mates (NPHS 1996/97), 3.2% of the pop u la tion aged 12
and over have a diag no sis of  dia be tes; this rep re sents approx i mately
779,000 Cana di ans. In addi tion, dia be tes has been diag nosed in an esti -
mated 27,000 insti tu tion al ized Cana di ans (NPHS 1994/95).  NPHS pop u -
la tion cov er age, how ever, excludes those liv ing in the ter ri to ries, on
Indian reserves, on Cana dian Forces bases and in some remote areas in
Que bec and Ontario, which under es ti mates the true prev a lence rate of
diag nosed dia be tes. Another poten tial source of under es ti ma tion of 
dia be tes prev a lence is the reli ance on self-reported infor ma tion that is
sub ject to indi vid ual mem ory and will ing ness to report.  For exam ple, an
anal y sis from the 1996 NPHS of “new cases” of dia be tes since 1994 by
reported year of diag no sis indi cated that approx i mately 30% to 40% of
these cases of dia be tes were diag nosed in or before 1994 (NPHS
1996/97, lon gi tu di nal file). 
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An ear lier, impor tant source of national data on the health of Cana di -
ans was the Cana dian Heart Health Sur vey (CHHS) (1986-1992). The
meth od ol ogy of the CHHS was some what dif fer ent from that of the
NPHS (see Table 1). There fore, com par i sons between CHHS and NPHS 
data are inad vis able.

As noted in the intro duc tion to this report, cur rent data sources are
insuf fi cient for a com pre hen sive moni tor ing of the status of dia be tes
and its com pli ca tions in the Cana dian popu la tion. In the future, it is
hoped that these data sources will be sup ple mented by ongo ing accu -
rate data from the pro vin cial and ter ri to rial admin is tra tive data bases
linked with the National Dia be tes Sur veil lance Sys tem (NDSS). The
NDSS will have the added bene fit of  pro vid ing a means of vali dat ing
NPHS self- report sur vey data with respect to dia be tes.



Over-reporting of dia be tes is also pos si ble (for exam ple, tran sient
hyperglycemia as seen in ges ta tional dia be tes could be mis in ter preted
as dia be tes), although NPHS lon gi tu di nal data indi cate that a very small
num ber of peo ple reported in 1994/95 that they had dia be tes but in
1996/97 reported that they either did not have dia be tes or that it had
dis ap peared. 

Regard ing undiagnosed cases of dia be tes, Amer i can data from the Third
National Health and Nutri tion Exam i na tion Sur vey (NHANES III) indi cate
that approx i mately 35% to 44% of all dia be tes cases may be undiag -
nosed, depend ing on the test used to diag nose dia be tes(1) (see Box, this
sec tion).  Note that rates of undiagnosed dia be tes are gross esti mates
and the actual rate in Can ada of undiagnosed dia be tes could be out side
the range given here.
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Under es ti ma tion of Dia be tes Prevalence:
Undiagnosed Diabetes

The true prev a lence of dia be tes in Can ada is sub stan tially under es ti -
mated by our cur rent self-reported esti mates of diag nosed dia be tes
(at 3.2% of the pop u la tion) mainly because of large num bers of
undiagnosed cases of dia be tes, assum ing sim i lar rates in Can ada as
exist in the USA. Note that these are gross esti mates of undiagnosed
dia be tes because they are based on sin gle blood sam ples, not repeat
sam ples on two sep a rate days as rec om mended.

Accord ing to the Third National Health and Nutri tion Exam i na tion 
Sur vey, 1988-1994 (NHANES III), the prev a lence of self-reported 
diag nosed dia be tes is an esti mated 5.1% for peo ple aged 20 and over 
in the USA.  In addi tion to the ques tion naire, this Amer i can sur vey
obtained fast ing blood glu cose and oral glu cose tol er ance test mea -
sures to detect dia be tes in those peo ple with out a med i cal his tory of
dia be tes. Using the 1997 Amer i can Dia be tes Asso ci a tion fast ing
plasma glu cose diag nos tic cri te ria, approx i mately one third (35%) of
all dia be tes cases are undiagnosed, rep re sent ing an addi tional 2.7%
of the US pop u la tion aged 20 and over with undiagnosed dia be tes.
Using the World Health Orga ni za tion (WHO) diag nos tic cri te ria for the
oral glu cose tol er ance test, which is a more sen si tive test than the
fast ing plasma glu cose test, undiagnosed dia be tes con sti tutes
approx i mately 44% of total dia be tes cases.(1) US rates of undiagnosed
dia be tes may have decreased since the 1980s when NHANES II
(1976-1980) data indi cated 50% of all dia be tes cases, using WHO oral 
glu cose tol er ance test cri te ria, were undiagnosed(2). 



Dia be tes Preva lence Rates:
Com pari son of National Sur vey Esti mates

n Cana dian Heart Health Sur vey (1986-1992) and National 
Popu la tion Health Sur vey 1996/97

Esti mates of the preva lence of self- reported, diag nosed dia be tes in the
Cana dian popu la tion vary widely. A fre quently cited preva lence esti mate
is 5% of those between the ages of 18 and 74, accord ing to the Cana -
dian Heart Health Sur vey (CHHS) (1986-1992). For the same age group
in the NPHS1996/97, the esti mated preva lence of diag nosed dia be tes is
2.9% of the Cana dian popu la tion aged 18 to 74 years.

At first glance, it appears that dia be tes preva lence among Cana di ans
aged 18 to 74 years has decreased from 1986 to 1996. How ever, 
meth od ologic dif fer ences between the sur veys make com pari sons 
inad vis able. For exam ple, the CHHS and NPHS dif fer in popu la tion 
cov er age. The dia be tes com po nent of the CHHS was used in nine 
prov inces (exclud ing Nova Sco tia), and included peo ple liv ing on Indian
reserves in one prov ince (Mani toba). The NPHS col lected data from 10
prov inces, and did not include peo ple liv ing on Indian reserves. Another
dif fer ence between the sur veys was the length of time for data col lec tion. 
The CHHS was car ried out over a seven- year pe ri od whereas the NPHS
1996 data were col lected over approxi mately a one- year pe ri od (June
1996 to March 1997). Also, the ques tion used to iden tify peo ple with
diag nosed dia be tes dif fered between these sur veys. The CHHS asked
peo ple if they had ever had dia be tes: “Have you ever been told by a 
doc tor that you have dia be tes?” By con trast, the NPHS asked peo ple
whether they cur rently had dia be tes: “Do you have dia be tes that has
been diag nosed by a health pro fes sional?” It is not known whether one
ques tion is likely to lead to more accu rate responses than the other, 
but it is known that com par ing results of sur veys with dif fer ent inter view
ques tions is dif fi cult.
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A sim i lar study con ducted in the UK from 1990-1992 found a prev a -
lence of undiagnosed dia be tes of 4.5% among those 40 to 65 years 
of age based on WHO cri te ria using the oral glu cose tol er ance test(3). 
This find ing of high num bers of undiagnosed cases of dia be tes in a
coun try with a pub licly funded health care sys tem sug gests that the
high prev a lence of undiagnosed dia be tes in the USA is generalizable
to coun tries that do not have the Amer i can sys tem of largely
non-publicly funded health care.



n Com pa ra ble National Sur veys: Increas ing Trends in 
Dia be tes Preva lence

When sur veys with con sis tent meth od olo gies are com pared, the preva -
lence of dia be tes appears to be increas ing over time. 

Gen eral Social Sur vey (GSS). The  GSS was con ducted in 1985 and
1991. GSS results showed a sig nifi cant increase in the preva lence of
diag nosed dia be tes over this six- year pe ri od, from 2.4% in 1985 to 
3.5% in 1991 (p < 0.001). (GSS respon dents were asked: “Do you have
dia be tes?”)

National Pop u la tion Health Sur vey (NPHS). The  NPHS was ini ti ated
in 1994/95 and repeated in 1996/97. Over this two-year period, NPHS
results showed a nonsignificant trend toward an increas ing prev a lence 
of diag nosed dia be tes, from 3% in 1994 to 3.2% in 1996.

Once again, dif fer ences between GSS and NPHS sur vey meth od olo gies,
such as in the ques tion about dia be tes, make com pari sons of results
between sur veys inad vis able.

n National Sur veys of Dia be tes Preva lence: 1978-1996/97

An in- house LCDC study of exist ing sources of Cana dian national health
sur vey data per tain ing to dia be tes iden ti fied eight sur veys con ducted
from 1978 to 1996: Can ada Health Sur vey, Gen eral Social Sur vey, 
Camp bell’s Sur vey on Well- Being
in Can ada, Cana dian Heart Health
Sur vey, Abo rigi nal Peo ples Sur vey, 
National Lon gi tu di nal Sur vey of
Chil dren and Youth, National
Popu la tion Health Sur vey, National 
Popu la tion Health Sur vey (insti tu -
tional com po nent) (Fig ure 1).

Although it is tempt ing to com pare 
the preva lence rates of these sur -
veys, the com pari sons would not
be accu rate because of varia tion in 
the fol low ing meth od ologic fac tors 
(Table 1):

• geo graphic cov er age;

• demo graphic cov er age includ ing 
age, insti tu tional and Abo rigi nal
sub popu la tions;
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  FIGURE 1  

Preva lence of self- reported dia be tes based on Cana dian
health sur veys using dif fer ent meth od olo gies, 1978-1996/97

* ges ta tional dia be tes in most recent preg nancy.
Notes: CHS = Can ada Health Sur vey, GSS = Gen eral Social Sur vey, CSWBC = Camp bell's Sur vey on

Well-Being in Can ada, CHHS = Cana dian Heart Health Sur vey, APS = Abo rigi nal Peo ples Sur vey,
 NLSCY = National Lon gi tu di nal Sur vey of Chil dren and Youth, NPHS = National Popu la tion Health 

Sur vey, NPHS-I = National Popu la tion Health Sur vey Insti tu tional, NPHS-HS = National Popu la tion
 Health Sur vey 1996/97, Health Share File (cross-sectional), pre lim i nary release. NPHS-LS = National
 Popu la tion Health Sur vey 1996/97, Health Share File (Lon gi tu di nal), pre lim i nary release.



• defi ni tions of dia be tes in terms of cur rent ver sus ever, and who made
the diag no sis; 

• method of con tact in terms of a face- to- face inter view, mail out or 
tele phone sur vey; and

• pe ri od of data col lec tion.

Each of these dif fer ences influ ences the results to vary ing degrees, in
terms of a ten dency to either over es ti mate or under es ti mate. For exam -
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  TABLE 1  

Study popu la tions and meth od ol ogy for national health sur veys with dia be tes con tent, 1978-1996/97

Sur vey Year

Sam ple size
(weighted pop. 

esti mate)
Geo graphic/

popu la tion cov er age
Age

(years) Defi ni tion of dia be tes

Canada Health
Survey

1978 31,668
(23,023,000)

10 prov inces 15+ Ever had diabetes?

General Social
Survey

1985 11,200
(19,669,000)

10 prov inces 15+ Do you have diabetes?

General Social
Survey

1991 11,924
(20,980,862)

10 prov inces 15+ Do you have diabetes?

Campbell’s
Survey on
Well-Being in
Canada

1988 4,345
(22,075,319)

10 prov inces 7+ Do you presently have
diabetes - insulin dependent?;
non-insulin dependent?

Canadian Heart
Health Survey

1986-
1992*

23,129
(18,829,203)

9 provinces (no diabetes
content -Nova Scotia,
1986); Indian reserves in
Manitoba only

18-74 Have you ever been told by a
doctor that you have diabetes?

Aboriginal
Peoples Survey

1991 36,635
(630,414)

Canada; Aboriginal 15+ Have you ever been 
told by a health care
professional that you have
diabetes?

National
Longitudinal
Survey of
Children and
Youth

1994/95 22,831
(4,673,390)

Provinces and territories;
diabetes question asked of
only women with children
under 2 years of age

NA
(moth ers)

During pregnancy, did you
suffer from pregnancy
diabetes?

National Pop.
Health Survey
Institutional

1995 2,287
(227,842)

10 provinces; all long-term
residents of selected health
care insti tu tions

12+ Do you have diabetes that has
been diagnosed by a health
professional?

National Pop.
Health Survey-
cross-sectional

1994/95 17,011
(23,948,603)

10 provinces; no Indian
reserves

12+ Do you have diabetes that has
been diagnosed by a health
professional?

National Pop.
Health Survey-
cross-sectional

1996/97 77,403
(28,641,735)

10 provinces; no Indian
reserves

12+ Do you have diabetes that has
been diagnosed by a health
professional?

National Pop.
Health Survey-
longitudinal** 

1994/95-
1996/97

14,860
(28,617,694)

10 provinces; no Indian
reserves; selected
respondents surveyed
every two years

12+ Do you have diabetes that has
been diagnosed by a health
professional?

* The Cana dian Heart Health Sur vey is the only listed cross- sectional sur vey that col lected data over a multi- year pe ri od; data were stan dard ized to the 1986 Cana dian popu la tion.
** National Popu la tion Health Sur vey - lon gi tu di nal file was stan dard ized to the 1994 Cana dian popu la tion.  
Note: Pop .= popu la tion. Non- proxy = respon dents report on their own health status. Proxy = a selected respon dent reports on the health status of all eli gi ble house hold mem bers.



ple, most sur veys included adult popu la tions but with age cut offs that
var ied from 7 to 18 years of age and older. A higher age cut off will tend
to bias the result towards a higher preva lence esti mate of dia be tes
because of the higher preva lence in older age groups. Even though the
number of cases in insti tu tional and Abo rigi nal popu la tions is small, the
exclu sion of these groups will tend to under es ti mate the actual preva -
lence because of their higher dia be tes rates.

Dia be tes Preva lence by Race/Eth nic Group —
1996/97

The dis tri bu tion of dia be tes preva lence by racial/eth nic group in the
Cana dian popu la tion aged 12 and over is as fol lows: 3.2% of whites,
3.8% of blacks, and 5.4% of Aborig i nal peoples not liv ing on reserves
(the last two fig ures have high sam pling vari abil ity because of small sam -
ples, i.e., n = 39 and 63 respec tively). Sam ples are too small among
those with dia be tes in other racial/eth nic groups for popu la tion esti mates 
to be made. (NPHS 1996)

Data from the 1991 Abo rigi nal Peo ples Sur vey on dia be tes among
Aboriginal peo ples are reported in a later sec tion of this report.

Dia be tes Preva lence by Age — 1996/97

Preva lence rates of dia be tes increase with age such that the rate in those 
aged 65 years and over is three times as high as the rate in those aged
35 to 64 (10.4% vs. 3.2%) (Table 2).

Dia be tes Preva lence by Sex — 1996/97

Dia be tes preva lence is sig nifi cantly higher among males than females
(3.5% vs. 2.9%, p < 0.001). This dif fer ence is due to the higher preva -
lence in the 35 to 64 age group (3.7% among males vs. 2.7% among
females) and the 65+ age group (12.1% vs. 9.1%) (Table 2). As noted in
a later sec tion on obe sity, the higher level of obe sity among males may
explain this higher dia be tes preva lence.

In terms of the dis tri bu tion of dia be tes cases by sex, 54% of those
report ing dia be tes are male and 46% female. This dif fer ence is due to a
larger pro por tion of males with dia be tes in the 35 to 64 age group
(58.1% among males vs. 41.9% among females) (Table 3).
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Preva lence by Prov ince — 1996/97

Preva lence rates of self- reported dia be tes by prov ince range from
roughly 3% to 4% (Fig ure 2). Rates for dia be tes vary among prov inces
when sur veys are com pared, but no con sis tent pat tern is clear at this
time.
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  TABLE 2  

Preva lence of diag nosed dia be tes, by sex and age group —
Can ada exclud ing Ter ri to ries, 1996/97

Sex

% report ing dia be tes
(esti mated number of cases)

Age group

  Popu la tion
(12+) 12 - 34 35 - 64 65+

Male 3.5
(420,000)

0.5*
(25,000)

3.7
(217,000)

12.1
(178,000)

Female 2.9
(359,000)

0.5*
(26,000)

2.7
(156,000)

9.1
(176,000)

Both 3.2
(779,000)

0.5
(51,000)

3.2
(373,000)

10.4
(355,000)**

* Esti mate has high sam pling vari abil ity.
** Sum total has round ing error.
Note: Dia be tes refers to cur rent dia be tes that has been diag nosed by a health pro fes sional. 
Source: LCDC 1998 - using National Popu la tion Health Sur vey 1996/97, Health Share File, pre lim i nary release.

  TABLE 3  

Pro por tion of males and females among those report ing dia be tes, 
by age group — Can ada exclud ing Ter ri to ries, 1996/97

Sex

% report ing dia be tes

Age group

  Popu la tion
(12+) 12 - 34 35 - 64 65+

Male 54 49.6 58.1 50.3

Female 46 50.4 41.9 49.7

Both 100 100 100 100
Note: Dia be tes refers to cur rent dia be tes that has been diag nosed by a health pro fes sional.
Source: LCDC 1998 - using National Popu la tion Health Sur vey 1996/97, Health Share File, pre lim i nary release.



Preva lence of 
Ges ta tional
Dia be tes —
1994-1995

Cana dian data from the
1994-1995 National Lon gi tu di nal
Sur vey of Chil dren and Youth
(NLSCY) indi cate that 6.5% of
women who had chil dren under
2 years of age reported “preg -
nancy dia be tes” in their most
recent preg nancy.

INCIDENCE

There are an esti mated 60,000 new cases of diag nosed dia be tes every
year in Can ada. This is an inci dence rate of 2.6 new cases per 1,000
peo ple among those aged 12 and over each year (95% con fi dence inter -
val [CI] 2.0-3.2 per 1,000/year) (NPHS 1996/97, lon gi tu di nal file). Type 1 
and Type 2 dia be tes are not dif fer en ti ated in the NPHS results. The US
Cen ters for Dis ease Con trol and Pre ven tion report an annual inci dence
rate of approxi mately 2.9/1,000 new cases of dia be tes per year in the
gen eral popu la tion(4).

Regard ing  pro vin cial esti mates, a 1996 Mani toba study reported a dia -
be tes inci dence rate of 5.6/1,000 among adults aged 25 and over for the 
pe ri od 1986-1991. This study used data from Mani toba Health’s com pre -
hen sive insur ance sys tem to esti mate dia be tes inci dence rates(5).
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  FIGURE 2  

Preva lence of self- reported dia be tes by prov ince* — 
Can ada exclud ing Territories, 1996/97

* P.E.I. is not included here because the sam ple size is too small (<30) for report able prev a lence esti mate.
** Prev a lence estimate has high sampling variability.
Notes: Samples sizes (n) : BC n=45; ALB n=384; SASK n=37; MAN n=498; ONT n=1354; QUE n=77; 

NB n=30 ; NS n=40; NFLD n=38. Dia be tes is self-reported. Respondents were aged 12 and over.
Source: LCDC 1998 – using National Population Health Survey 1996/97, Health Share File, preliminary release.



Type 1 Dia be tes

The inci dence of Type 1 dia be tes is avail able from a few pro vin cial stud -
ies and is com pared in Table 4 with rates in Fin land and Japan, which
are at the extremes.  Com pari sons among coun tries facili tated by the
WHO have found the high est rates of Type 1 dia be tes in Scan di na via,
inter me di ate rates in Can ada and the United States, and low rates in

Japan and 
Tan za nia. Type 1
dia be tes inci dence
appears to be
increas ing out side
North Amer ica.
Because of 
lim ited data it is
unclear whether
Type 1 dia be tes is
increas ing in North
Amer ica.

AGE OF ONSET OF DIABETES

The dis tri bu tion of reported age at diag no sis of dia be tes indi cates that 
in a small pro por tion of peo ple
dia be tes was diag nosed prior to
age 40, and in the major ity (68%)
after age 40 (GSS 1991) (Fig ure
3). These results are con sis tent
with the early onset of Type 1 
dia be tes in a minor ity and late
onset of Type 2 dia be tes in the
major ity of peo ple with dia be tes. 

The mean age at diag no sis of 
self- reported dia be tes was
47 years.
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  TABLE 4  

Comparison of Type 1 diabetes incidence rates in Canada, Japan, and Finland

Year Population Age group
Annual incidence

per 100,000

1971-1983 Montreal 0-14   9.6(6)

1975-1986 P.E.I. 0-14  15.5(7)

1976-1978 Toronto 0-14   9.0(8)

1985-1993 Manitoba 0-14 20.4(9)

1990-1995 Edmonton 0-14  25.7(10)

1985-1989 Japan 0-14   2.0(11)

1989-1990 Finland (2 regions) 0-14 42.9(12)

Note: All data sources are reg is tries with the excep tion of the Mani toba study.

  FIGURE 3  

Self-reported age at diagnosis of diabetes, by 10- year
inter vals — Canada excluding Territories, 1991

* Estimate has high sampling variability.
Notes: Respon dents were aged 15 years and older. n = sam ple size in age group.
Source: LCDC 1997 –  using General Social Survey, 1991.



MORBIDITY

Dis abil ity

Dia be tes is asso ci ated with more dis abil ity days and there fore increased
loss of pro duc tiv ity as com pared with the toll of dis abil ity among those
with out dia be tes. Of those in the work ing age popu la tion (35 to 64 age
group), 23% of peo ple with dia be tes reported one or more dis abil ity days 
(in bed or with restricted activi ties) in a two- week pe ri od com pared with
11% of those with -
out dia be tes. In the
35 to 64 age group, 
9.3% were dis abled 
for the entire two-
 week pe ri od (i.e.,
they had had 14
dis abil ity days in
the pre vious two
weeks), com pared
with 2.9% of peo ple 
with out dia be tes
(Table 5).

Of peo ple who reported at least one dis abil ity day in the pre vious two-
 week pe ri od, those with dia be tes had had an aver age of nine dis abil ity
days com pared with an aver age of six among those with out dia be tes
(Table 6).

Please note that these dis abil ity days (in bed or with restricted activi ties)
are not nec es sar ily due to dia be tes, since the spe cific cause of the dis -
abil ity was not obtained in the NPHS sur vey. How ever, NPHS respon dents 
were asked to state the main cause of any long- term physi cal/men tal
con di tion or health prob lem lead ing to activ ity restric tion (not equiva lent
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  TABLE 5  

Distribution of self-reported number of disability days in a 2-week period, by
age group and diabetes status — Canada excluding Territories, 1996/97

# of 
dis abil ity

days

% distribution by age group

35 - 64 65+

With diabetes Without diabetes With diabetes Without diabetes

0 77.3 89.1 77.7 85.6

1-4  8.7  5.5  5.1  4.4

5-13   4.7*  2.6   3.8*  3.2

14  9.3  2.9 13.4  6.7
* Esti mate has high sampling variability. 
Notes: Dis abil ity day = a day in bed or with restricted activi ties. Cause of dis abil ity day is not diabetes- specific. Sam ple sizes in the 12-34 age

group with dia be tes were too small to be expressed as per cent ages.
Source: LCDC 1998 — using National Population Health Survey, 1996/97, Health Share File, preliminary release.

  TABLE 6  

Mean number of disability days in a 2-week period among peo ple
reporting at least one disability day, by diabetes status and

age group — Canada excluding Territories, 1996/97

Mean number of disability days by age group

12-34 35 - 64 65+  Population (12+yrs)

With 
dia be tes

Without
diabetes

With
diabetes

Without
diabetes

With
diabetes

Without
diabetes

With
diabetes

Without
diabetes

4.37 4.61 8.13 6.51 10.27 8.93 8.88 6.10
Notes: Cause of disability day is not diabetes spe cific. Disability day = a day in bed or with restricted activi ties. 
Source: LCDC 1998 — using National Population Health Survey, 1996/97, Health Share File, preliminary release.



to “dis abil ity day”). In response to this ques tion prob ing chronic con di -
tions lead ing to activ ity restric tion, “dis ease” was iden ti fied as the main
cause of the activ ity restric tion by  64% of peo ple with dia be tes aged 35
to 64, and 66% of peo ple with dia be tes aged 65 and over.

Gen eral Health Per cep tion

Self- perceived health status has been found to cor re late with mor tal ity
rate, indi cat ing that peo ple with poorer self- ratings of health tend to die
sooner than those with higher per sonal health rat ings(13).

Self- perceived health status was much worse among those with dia be tes
than those with out (Table 7). Among the work ing age popu la tion (35 to

64 years), 34% of
peo ple with dia be -
tes per ceived their
gen eral health as
fair or poor com -
pared with only 9%
of peo ple with out
dia be tes. Simi larly,
in the over 65 age
group, 43% of peo -
ple with dia be tes as 
com pared with 19% 
with out rated their 
gen eral health 
as fair or poor.

Health Care Utili za tion

n Out pa tient Vis its

On the basis of phy si cian reports (IMS Cana dian Dis ease and Thera peu tic 
Index data), 79% of all vis its to phy si cians for dia be tes over a 12- month
pe ri od are made by patients aged 50 years and older. This has been
con sis tent from 1992 to 1996. Accord ing to the most recent data (Fig -
ure 4), the pro por tion of vis its by age group increased with age, peak ing
at 60 to 69 years (30.3%) and then declined. Treat ment (new or refill
medi ca tion pre scribed) and non- treatment vis its fol lowed the same pat -
tern with increas ing age. The pro por tion of  treat ment vis its to total vis its 
ranged from 58% in the young est age group to 74% in the 60 to 69 year
age group.

The number of vis its per per son in 1996 by age group (Fig ure 5) indi -
cates that the larg est per cent age of sin gle vis its occurred in the young est 
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  TABLE 7  

Distribution of general health perception, by age group and
diabetes status — Canada excluding Territories, 1996/97

Perception of
general health

% distribution by age group

35 - 64 65 and over

With diabetes
Without
diabetes With diabetes

Without
diabetes

Poor 12.9  1.9 12.8  5.2

Fair 21.2  7.2 30.5 13.9

Good 33.7 27.3 34.6 37.8

Very good 28.4 39.0 18.1 29.8

Excellent   3.8* 24.6   4.1* 13.3
* Esti mate has high sam pling vari abil ity. 
Notes: Dia be tes was self- reported. The sam ple sizes in the 12-34 age group with dia be tes were too small for the per cent age to be expressed.
Source: LCDC 1998 - using National Popu la tion Health Sur vey 1996/97, Health  Share File, pre limi nary release.



age group. The pro por tions with
four or more vis its and 11 or more 
vis its increased with increas ing
age.

Self- Reported Con sul ta tions 
with Medi cal Doc tor. Peo ple
with dia be tes in all age groups
reported more fre quent vis its (not
nec es sar ily diabetes- specific) to
medi cal doc tors in the pre vious
year than did those with out 
dia be tes (Table 8). The high est 
dif fer ence was in the 35 to 64 
age group, in which peo ple with 
dia be tes reported an aver age of
seven vis its to a fam ily doc tor or
gen eral prac ti tio ner in the pre -
vious 12 months com pared with
an aver age of three vis its by 
peo ple with out dia be tes.

Dia be tes Edu ca tion. Dia be tes is
a con di tion that requires a great
deal of self- management. Dia be -
tes edu ca tion is a key foun da tion
of ade quate dia be tes con trol. The
pro por tion of Cana di ans with dia -
be tes who receive for mal dia be tes
edu ca tion is unknown.

Self- Reported Home care 
Serv ice Utili za tion. Home care use was nearly twice as high among
peo ple aged 65 and older with dia be tes as among those with out. In this
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  FIGURE 5  

Diabetes visits to physicians by age group —
Canada excluding Territories, 1996

Source: LCDC 1997 - using IMS Canadian Disease and Therapeutic Index— year ending December, 1996.

  TABLE 8  

Mean number of  visits* to a family doctor or general practitioner in previous 12 months, 
by age group and diabetes status — Canada excluding Territories, 1996/97

Mean number of visits by age group

12-34 35 - 64 65+  Population (12+yrs)

With
dia be tes

Without
diabetes

With
diabetes

Without
diabetes

With
diabetes

Without
diabetes

With
diabetes

Without
diabetes

4.09 2.74 7.36 2.92 7.04 4.43 7.00 3.04
* Vis its are not diabetes- specific
Note: Visit = see or talk on the tele phone with a fam ily doc tor or gen eral prac ti tio ner about per sonal physi cal, emo tional or men tal health. 
Source: LCDC 1998 - using National Popu la tion Health Sur vey, 1996/97, Health Share File, pre limi nary release.

  FIGURE 4  

Age distribution of treatment* and non-treatment diabetes
visits to phy si cians — Canada excluding Territories, 1996

* Dia be tes medication pre scribed
Source: LCDC 1997 - using IMS Canadian Disease and Therapeutic Index— year ending December, 1996.



age group, 16% of peo ple reported receiv ing home care in the pre vious
year com pared with 9% of those with out dia be tes (NPHS 1996/97).

Self- Reported Fre quency of Eye Exami na tions. The Cana dian Dia be -
tes Asso cia tion’s 1998 clini cal prac tice guide lines rec om mend annual
screen ing for diabetes- related eye dis ease (retino pa thy) for those with
Type 1 dia be tes, begin ning five years after diag no sis, and at least every
four years for those with Type 2 dia be tes who have no or mini mal retino -
pa thy(14).

From NPHS 1996/97 data, it is clear that peo ple with dia be tes do have
more fre quent eye exami na tions than those with out. Over 60% of peo ple 
with dia be tes reported hav ing had an eye exami na tion within the pre -
vious year com pared with 40% of those with out dia be tes (Table 9).

Of those with dia be tes, 30% speci fied their con di tion as one of the rea -
sons for an eye exami na tion; other com mon rea sons were “to make sure 
all was well” (40%), and “pre scrip tion needs chang ing” (31%).

Self-Reported Blood Pres sure Assess ment. High blood pres sure
(hyper ten sion) con trib utes to the com pli ca tions of dia be tes, such as car -
dio vas cu lar dis ease and kid ney dis ease (neph ro pa thy). There fore, regu -
lar blood pres sure checks are rec om mended for peo ple with dia be tes. 

Based on self- report data that almost all peo ple with dia be tes (99%)
have had their blood pres sure checked, and over 90% in all age groups
with dia be tes have had their blood pres sure checked in the pre vious
year, it appears that the vast major ity are being moni tored for hyper ten -
sion (Table 10).
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  TABLE 9  

Period of time since last eye examination, by diabetes status and age group —
Canada excluding Territories, 1996/97

Time period
since last exam

Mean number of visits by age group

12-34 35 - 64 65+  Population (12+yrs)

With
dia be tes

Without
diabetes

With
diabetes

Without
diabetes

With
diabetes

Without
diabetes

With
diabetes

Without
diabetes

Less than 1yr ago 54.1 37.7 57.2 39.7 70.2 55.7 62.8 40.9

1-2 yrs ago --- 17.6 25.2 20.8 15.0 18.6 20.4 19.3

2-3 yrs ago --- 11.0  8.9 13.8   6.5* 11.4  7.6 12.4

3+ yrs ago --- 25.9  7.5 21.3  8.2 13.6  8.5 22.1

Never ---  7.8 ---  4.4 ---  0.8 ---  5.3
* Esti mate has high sam pling vari abil ity. 
Notes: --- = the sam ple size is too small to be expressed as a per cent age. 
Dia be tes was self- reported. Data on eye exami na tion fre quency are derived from two NPHS vari ables. 
Source: LCDC 1998 - using the National Popu la tion Health Sur vey 1996/97, Health Share File, pre limi nary release.



n Medi ca tion Use

Data from Phar ma cies. The total number of units of dia be tes 
medi ca tions dis pensed through
phar ma cies in Can ada has
increased for all medi ca tion types
from 1993 to 1997. Sulphony -
lureas were the most com mon,
fol lowed by bigua nides, insu lin
and alpha- glucosidase inhibi tors
(1996-1997 only) (Fig ure 6). For
oral hypo gly ce mic medi ca tion, the 
number of tab lets will vary with
daily dos age rou tines. Given that
sul fony lureas are usu ally indi cated 
1-2 times per day com pared with
the bigua nides at 2-3 times per
day, one could expect the actual
dif fer ence between these two
groups in terms of total number of 
peo ple receiv ing the medi ca tions
to be greater than that sug gested
by the graph.

Fig ure 7 com pares the dis tri bu tion 
within dia be tes medi ca tions dis -
pensed by medi ca tion type over
time. In the same five- year pe ri od, 
the pro por tion of sulphony lureas
dis pensed, com pared with the
total, decreased from 68% to 57%, 
and for bigua nides the pro por tion
increased from 27% to 37%. 
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  TABLE 10  

Percentage of people who reported having had their blood pres sure
taken within the previous year among those who had ever had

their blood pressure taken*, by diabetes status and age group —
Canada excluding Territories, 1996/97

Diabetes status

% reporting blood pressure taken in previous year, by age group

12 - 34 35- 64 65+

With dia be tes 94.9 94.4 97.2

With out dia be tes 68.9 76.0 90.6
* 96% of NPHS respondents had had their blood pressure taken at least once (99% of people with diabetes and 95% of people with out

diabetes).
Note: Dia be tes was self- reported. 
Source: LCDC 1998 - using the National Population Health Survey 1996/97, Health Share File, preliminary release.

  FIGURE 6  

Total units* of diabetes medications dis pensed
by year — Canada excluding Territories, 1993-1997

* Tab lets, capsules and mil li li tres
Source: LCDC 1997 - using IMS Canada Compuscript- year ending December, 1993, 1994,1995, 1996, 1997.

  FIGURE 7  

Distribution of diabetes medications dispensed by year —
Canada excluding Territories, 1993-1997

* Tab lets, capsules and millilitres.
Source: LCDC 1997 - using IMS Canada Compuscript- year ending December, 1993, 1994,1995, 1996, 1997.



Insu lin as a pro por tion of all dia -
betic medi ca tions has remained
fairly con stant.

Data from Phy si cian Pre scrip -
tions. Pre scrip tions from gen eral
prac ti tio ners and fam ily medi cine
spe cial ists accounted for 86% of
all oral hypo gly ce mic and 63% 
of all insu lin medi ca tion units 
dis pensed in 1997 (Fig ure 8).

Self-Reported Medi ca tion Use.
An esti mated 28% of Cana di ans
with diag nosed dia be tes were 
tak ing only insu lin to con trol their
dia be tes, 54% were tak ing drugs
(not insu lin), 8% were tak ing both

insu lin and drugs, and 10% were using only diet to con trol their con di -
tion (Table 11).

Pro vin cial gov ern ment drug bene fit plans could be an impor tant source
of data on the man age ment of dia be tes among those who are over 65
years of age. In the over-65 age group, an esti mated 198,000 per sons
with self- reported dia be tes were tak ing drugs (not insu lin) to con trol
their con di tion, 59,000 in the same age group were tak ing only insu lin
for their dia be tes, and 27,000 peo ple were tak ing both insu lin and drugs 
(Table 11). 
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  FIGURE 8  

Distribution of diabetic medications dispensed by physician
spe ci al ty — Canada excluding Territories, 1997

* Tab lets, capsules and millilitres.
Source: LCDC 1997 - using IMS Canada Compuscript- year ending December, 1997.

  TABLE 11  

Self-reported medication use for diabetes, by age group — Canada excluding Territories, 1996/97

Age group

% distribution of self-reported medication use for diabetes
(estimated number of cases)

Diet only Drug/no insulin Drug + insulin Insulin only Other

12 - 34 --- --- --- 60.2*
(21,000)

0

35 - 64 13.0
(39,000)

46.4
(141,000)

7.7*
(23,000)

32.7
(99,000)

---

65+ 6.5
(20,000)

65.1
(198,000)

 9.0*
(27,000)

19.3
(59,000)

---

All (12+) 9.8
(63,000)

53.8
(345,000)

8.4
(54,000)

27.8
(178,000)

---

* Esti mate has high sam pling vari abil ity.
Notes: Other = unspeci fied. —- = the sam ple size was too small for the per cent age to be expressed. Dia be tes and medi ca tion use are self- reported. Drug = any drugs other than insu lin
Source: LCDC 1998 - using the National Popu la tion Health Sur vey 1996/97, Health Share File, pre limi nary release.



Although the 
num bers are small,
NPHS cohort- based
data sug gest a
trend toward
increased insu lin
use and decreased
non- pharmacologic
man age ment of
dia be tes (Table 12).

n Hos pi tali za tions

Dia be tes is usu ally diag nosed and treated on an out pa tient basis and
hence tends to be poorly rep re sented in hos pi tal dis charge records. Fur -
ther more, peo ple with dia be tes are usu ally admit ted to hos pi tal because
of the com pli ca tions of dia be tes, hence the pres ence of dia be tes may
not be recorded in the hos pi tal dis charge record. For exam ple, Ontario
data in the 1995/96 fis cal year indi cated that for 12,046 hos pi tal stays
dia be tes was given as the most sig nifi cant cause for the hos pi tali za tion.
How ever, there were another 28,586 hos pi tali za tions for which dia be tes
proba bly affected the length of stay(15).

Cur rent (1995) Rates. There were approxi mately 34,000 hos pi tal sepa -
ra tions (end of hos pi tal stay due to dis charge or death) attrib ut able to
dia be tes in 1995. This fig ure rep re sents over 400,000 hos pi tal days for
dia be tes. The cur rent (1995) age- standardized rates for dia be tes (stan -
dard ized to the 1991 Cana dian popu la tion) are 112 hos pi tal sepa ra tions
per 100,000 popu la tion (121/100,000 among males; 104/100,000
among females) and 1,368 hos pi tal days per 100,000 popu la tion
(1,511/100,000 among males; 1,240/100,000 among females).

The crude 1995 hos pi tali za tion rates for dia be tes are 115 hos pi tal sepa -
ra tions and 1,427 hos pi tal days per 100,000 per year.
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  TABLE 12  

Cohort-based trends in self-reported medication use for dia be tes —
Canada excluding Territories, 1994/95-1996/97

Medication use

% distribution by diabetes group

Diabetes in 94/95-96/97 New diabetes 96/97

1994/95 1996/97 1994/95 1996/97

No pills/no insulin 31.5  20.8* 100 56.3*

Pills/no insulin 47.4 47.5 0 37.4*

Pills + insulin --- --- 0 ---

Insulin only  17.9*  25.5* 0 ---
* Esti mate has high sam pling vari abil ity.
Notes:  —- = the sam ple was too small for the per cent age to be expressed. New dia be tes 96 = no dia be tes in NPHS 1994 but reported 

dia be tes in NPHS 1996 and reported year of diag no sis was after 1994. An extremely small per cent age of respon dents who reported 
no dia be tes in 1994 and 1996 also reported tak ing insu lin only (n = 4) or pills only (n = 7) in 1994; and insu lin only (n = 7), pills only 
(n = 17), or pills and insu lin (n = 3) in 1996.

Dia be tes 94/96: n = 713,000 (approx. weighted count). New Dia be tes 96: n = 114,000 (approx. weighted count).
Source: LCDC 1998 - using the National Popu la tion Health Sur vey 1994/95-1996/97, Lon gi tu di nal Share File, pre limi nary  release.



Com pari son of Hos pi tali za tions 
for Dia be tes and Selected 
Dis eases, by Sex, 1995. In order 
to help put the health care bur den
of dia be tes into per spec tive, hos -
pi tali za tions (cal cu lated as total
number of hos pi tal sepa ra tions
and total number of hos pi tal days)
for dia be tes are com pared with
those for other selected dis eases,
namely breast can cer, pros tate
can cer and HIV/AIDS, which have
been rec og nized as impor tant
pub li c health prob lems.

In terms of direct health care 
costs due to hos pi tali za tions in
1995, males had more hos pi tal
sepa ra tions for dia be tes than for
pros tate can cer or HIV/AIDS (Fig -
ure 9), and also spent more days
in hos pi tal for diabetes- related
events than for the other two dis -
eases (Fig ure 10). Females had
more hos pi tal sepa ra tions due to
breast can cer than to dia be tes or
HIV/AIDS (Fig ure 9); how ever, they
spent more days in hos pi tal for
dia be tes than for breast can cer 
or HIV/AIDS (Fig ure 10).

Trends in Hos pi tali za tion
Rates: 1971-1995. Age-
 standardized hos pi tal sepa ra tion
rates and  rates of hos pi tal days
for dia be tes have con tin ued to
decrease among both men and
women and in all age groups since 
the 1970s (Fig ures 11 and 12).
Since 1983, the number of hos pi -
tal days has dropped by 42%, and
the number of hos pi tal sepa ra -

tions has decreased by about 25%. This decrease in hos pi tal utili za tion
most likely reflects a gen eral shift from inpa tient (hos pi tal) to out pa tient
care in Cana da’s health care sys tem as well as the under stand ing that
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  FIGURE 9  

Total number of hospital separations* for dia be tes,
cancer (prostate, breast), and HIV/AIDS, by gen der —

Canada excluding Territories, 1995

ICD-9 Codes:  Diabetes (250), Prostate Cancer (185), Breast Cancer (174, 175), HIV/AIDS (042-044).  
* Hospital separations are not person-specific.
Source: LCDC 1998 – using Statistics Canada Morbidity Data

  FIGURE 10  

Total number of hospital days* for diabetes, can cer
(prostate, breast), and HIV/AIDS, by gen der —

Canada excluding Territories, 1995

ICD-9 Codes:  Diabetes (250), Prostate Cancer (185), Breast Cancer (174, 175), HIV /AIDS (042-044).
* Hospital days are not person-specific.
Source: LCDC 1998 – using Statistics Canada Morbidity Data



peo ple with dia be tes need to learn how to con trol their blood sugar 
in their nor mal envi ron ment.

Bef ore the late 1980s, the age- standardized hos pi tal sepa ra tion rates
and cor re spond ing rates for hos pi tal days were higher among women
than men, but since that time the gap has closed, and now males have
slightly higher rates than females.
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  FIGURE 11  

Age-standardized hospital separation rates (/100,000) for dia be tes, 
by gender and year — Can ada excluding Territories, 1971-1995

ICD-9 Code 250 Dia be tes; Stan dard ized to 1991 Cana dian Popu la tion
Source: LCDC 1998  — using Statistics Canada Morbidity Data

  FIGURE 12  

Age-standardized hospital days (/100,000) for diabetes, by gen der 
and year — Can ada excluding Territories,  1971-1995

ICD-9 Code 250 Dia be tes; Stan dard ized to 1991 Cana dian Popu la tion
Source: LCDC 1998  — using Statistics Canada Morbidity Data



Hos pi tali za tion by 
Prov ince. Com pari sons  by
prov ince show that the three
prov inces with the high est
five- year aver age (1991-1995) 
age- standardized hos pi tal
sepa ra tion rates were Prince
Edward Island (255/100,000),
New found land (223/100,000)
and Sas katche wan
(222/100,000). The low est
rate was found in Que bec
(97/100,000) (Fig ure 13).

Some of the pro vin cial 
varia tions in hos pi tali za tion
rates may be explained by 
dif fer ences in the number of
beds per 1,000 popu la tion per 
prov ince, dif fer ing pro vin cial
health pol icy, and phy si cian
prac tices.

A com pari son of age-
 standardized rates for hos pi tal 
days shows that New found -
land and Sas katche wan had
the high est five- year aver age
rates (1991-1995). Que bec
rates were above the national
aver age, sug gest ing a longer
length of stay in Que bec 
(Fig ure 14). Hos pi tal data are

not avail able for Yukon and the North west Ter ri to ries.

Self-Reported Insti tu tional (hos pi tal, nurs ing home, or con va les -
cent home) Stays. NPHS 1996/97 data did not spec ify the cause for
over night insti tu tional stays. How ever, peo ple with dia be tes reported
more stays in a hos pi tal, nurs ing home or con va les cent home than did
peo ple with out dia be tes, indi cat ing that dia be tes is asso ci ated with
higher rates of insti tu tional stays. The larg est dif fer ences in rates were in 
the age group 65 and above, in which 24% of peo ple with dia be tes
reported at least one insti tu tional over night stay com pared with 14% of
those with out dia be tes (Table 13).
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  FIGURE 14  

Age-standardized hospital days (/100,000) for diabetes from 
1991-1995 (5-year average) by prov ince — Canada

ICD-9 Code 250 Dia be tes; Stan dard ized to 1991 Cana dian Popu la tion
Source:  LCDC 1998  — using Statistics Canada Morbidity Data

  FIGURE 13  

Age-standardized hospital separation rates (/100,000) for diabetes
from 1991-1995 (5-year aver age) by prov ince — Canada

ICD-9 Code 250 Dia be tes; Stan dard ized to 1991 Cana dian Popu la tion
Source: LCDC 1998  — using Statistics Canada Morbidity Data



Lon gi tu di nal data indi cate that peo ple with dia be tes in 1994 had been
hav ing more fre quent over night insti tu tional stays by 1996, and that the
gap between those with and with out dia be tes in terms of insti tu tional
stays was wid en ing (Table 14).

MORTALITY

Num ber of Deaths 

There were 5,447 deaths (2,701 males; 2,746 females) in 1996 for which 
dia be tes was cer ti fied as the under ly ing cause of death (Sta tis tics Can ada 
Mor tal ity Data base). This ranks dia be tes as the sev enth lead ing cause of
death in Can ada.

How ever, the actual number of deaths for which dia be tes was a con trib -
ut ing fac tor is proba bly five times this number accord ing to recent Cana -
dian stud ies (see Box). Peo ple with dia be tes usu ally die from the late
com pli ca tions of the con di tion, such as ischemic heart dis ease, and it is
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  TABLE 13  

Self-reported overnight stay in hospital, nursing home or con va les cent
home in previous 12 months, by age group and diabetes status —

Can ada excluding Territories, 1996/97

Diabetes status

% reporting at least one overnight stay  in hospital, nurs ing
home or convalescent home in previous 12 months

Age group

35-64 65+

With diabetes 16.2 23.9

Without diabetes  7.5 13.9
Notes: Dia be tes was self- reported. The sam ple  in the 12-34 age group with dia be tes was too small for the per cent age to be expressed. 
Source: LCDC 1998 - using National Popu la tion Health Sur vey 1996/97, Health Share File, pre limi nary release.

  TABLE 14  

Cohort-based trends in percentage of people with at least one
self-reported overnight stay in hospital, nursing home or con va les cent

home in previous 12-month period, by diabetes status —
Canada excluding Territories, 1994/95-1996/97

Diabetes status

% reporting at least one overnight stay in hospital, nursing
home or convalescent home in previous 12 months

Year

1994 1996

With diabetes 94/96 15.0* 20.1*

Without diabetes 94/96 8.6 8.1
* Esti mate has high sam pling vari abil ity.
Notes: “with dia be tes 94/96" = respon dents with self- reported dia be tes in the 1994 & 1996 NPHS. “with out dia be tes 94/96" = respon dents

with out self- reported dia be tes in the 1994 & 1996 NPHS.
Source: LCDC 1998 - using the National Popu la tion Health Sur vey 1996/97, Lon gi tu di nal Share File, pre limi nary release.



these com pli ca tions that are, in most cases, coded as the under ly ing
cause of death.

Age- Standardized Rates by Sex

The cur rent (1996) age- standardized (to the 1991 popu la tion) mor tal ity
rate for dia be tes in Can ada is 16.8 per 100,000 popu la tion (Fig ure 15).
Age- standardized mor tal ity rates have increased since the early 1980s
because of increased mor tal ity rates for dia be tes among males; in 1996
the rates were 20.4/100,000 and 14.1/100,000 for males and females
respec tively.

This increase in mor tal ity rates could be related to an increase in the
number of new cases of dia be tes (inci dence) or a decrease in the qual ity
of care lead ing to ear lier deaths after diag no sis. How ever, a higher 
inci dence of dia be tes is the most likely cause, given (i) the trend toward
increas ing preva lence of dia be tes from 1994 to 1996 and (ii) the
increased preva lence of obe sity, which is the pri mary risk fac tor for Type
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Diabetes Mor tal ity – Underestimation

A recent Sta tis tics Can ada study of all deaths from 1990 to 1993
found that dia be tes was coded as “under ly ing cause of death” in only
28% of cases in which dia be tes was men tioned on death cer tifi -
cates(16). In the remain ing 72% dia be tes was men tioned as a con trib -
ut ing cause. Com pared with all causes of death, dia be tes had a very
high ratio of men tions on the death cer tifi cate to selec tions as the
under ly ing cause of death. Thus, using under ly ing cause of death
alone will cap ture fewer than one third of all diabetes- related deaths.
This study did not include deaths related to dia be tes that were not
coded on the death cer tifi cate.

A study in Prince Edward Island (1982-1984) iden ti fied peo ple with
diag nosed dia be tes and matched these cases to death cer tifi cates(17).
It was found that for 41% of all peo ple with dia be tes who died in that
time pe ri od, dia be tes was not men tioned on the death cer tifi cate at
all. Of these, 66% had an under ly ing cause of death coded as car dio -
vas cu lar dis ease, gan grene or renal dis ease, and these can be con sid -
ered uncer ti fied diabetes- related deaths. The per cent age of death
cer tifi cates men tion ing dia be tes for which dia be tes was iden ti fied as
the under ly ing cause of death was simi lar to the above- mentioned
Sta tis tics Can ada study, at 29%. When all diabetes- related deaths
(cer ti fied and uncer ti fied) are taken into account, the actual number of 
deaths for which dia be tes is a con trib ut ing cause is proba bly over five
times the number coded as under ly ing cause (LCDC esti mate, 1998).



2 dia be tes. There is no evi dence that the qual ity of care for dia be tes has
decreased in recent years.

The increase in dia be tes mor tal ity rates is occur ring over a pe ri od of
time when the mor tal ity rates for car dio vas cu lar dis ease, the main cause
of death for peo ple with dia be tes, are decreas ing, likely because of bet -
ter man age ment of other risk fac tors for car dio vas cu lar dis ease, such as
smok ing and hyper ten sion, as well as improved treat ment of car dio vas -
cu lar dis ease in the gen eral popu la tion.

Age- Standardized Rates by Prov ince 

The five- year (1992-1996) aver age age- standardized mor tal ity rates for
dia be tes by prov ince show
New found land with the high -
est dia be tes mor tal ity rate
(Fig ure 16). The rates in
Yukon and the North west 
Ter ri to ries are based on a
small number of cases (12
and 3 cases respec tively).
Death cer tifi cate cod ing 
pro ce dures may vary by prov -
ince and ter ri tory.
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  FIGURE 15  

Age-standardized diabetes mortality rates (/100,000),
by gender and year — Canada, 1970-1996

ICD-9 Code 250 Dia be tes; Stan dard ized to 1991 Cana dian Popu la tion
Source: LCDC 1998  — using Statistics Canada Mortality Data

  FIGURE 16  

Age-standardized diabetes mortality rates (/100,000) from 
1992-1996 (5-year aver age) by province and ter ri tory — Canada

ICD-9 250 Diabetes; Standardized to 1991 Popu la tion. 
* The actual number of deaths in the ter ri to ries is 15.
Source: LCDC 1998 — using Statistics Canada Mortality Data



Age- Standardized Poten tial Years of Life Lost (PYLL) 

Approx i mately 25,000 PYLL were lost because of dia be tes prior to age 
75 in 1996, rep re sent ing an age- standardized rate (stan dard ized to the
1991 Cana dian popu la tion) of 85 per 100,000 popu la tion (Fig ure 17).
The crude 1996 PYLL (prior to age 75) rate is 88 per 100,000. Since
1983 there has been an increase in the age- standardized PYLL that can
be attrib uted pri mar ily to increases in mor tal ity rates among males aged
60 years and over.

Trends and 
Pro jec tions

Pro jec tions of dia be tes 
mor tal ity trends into the year
2016 show an expo nen tial
increase in the number of 
dia be tes deaths among males 
and a more lin ear increase
among females (Fig ure 18).
Pro jec tions were mod elled on
the basis of dia be tes deaths
(counts and age- specific
rates) from 1978-1995. 
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  FIGURE 17  

Diabetes:  Age-standardized potential years of life lost  (PYLL) prior to age 75, 
by  gender and year — Canada, 1950-1996

ICD-9 Code 250 Dia be tes; Stan dard ized to 1991 Cana dian Popu la tion
Source: LCDC 1998 — using Statistics Canada Mortality Data

  FIGURE 18  

Number of diabetes deaths (1950-1995) and projections to year
2016, by gen der — Canada

ICD-9 Code 250 Diabetes; projections based on deaths  from 1978-1995.
Source: LCDC 1998 — using Sta tis tics Can ada Mor tal ity Data



ECONOMIC BURDEN

The eco nomic bur den of dia be tes alone was esti mated at $1.1 bil lion
annu ally in 1993(18). This is an under es ti mate of the true fig ure, because
the eco nomic costs of the com pli ca tions of dia be tes, such as car dio vas -
cu lar dis ease and renal fail ure, were not included in these cal cu la tions. 

A brief review of US stud ies is use ful for com pari son pur poses(19). Four
stud ies dur ing the 1980s in the United States esti mated the costs of dia -
be tes at between $17 and $23 bil lion annu ally (1990 US dol lars). How -
ever, a 1992 US study pub lished by the Ameri can Dia be tes Asso cia tion
esti mated costs at $91.8 bil lion annu ally when costs of ill nesses asso ci -
ated with dia be tes were included in the cal cu la tions(20). For exam ple, 
dia be tes is a risk fac tor for heart dis ease, there fore the costs for a pro -
por tion of peo ple with heart dis ease were attrib uted to dia be tes. Given
that the Cana dian popu la tion is approxi mately one tenth the size of the
US popu la tion and has roughly simi lar preva lence rates of dia be tes, 
the real eco nomic costs of dia be tes in Can ada may be as high as (US)
$9 bil lion annu ally (i.e., 10% of $91.8 bil lion).

With regard to the cost- effectiveness of pre ven tion and con trol 
meas ures for dia be tes, the Con fer ence Board of Can ada cal cu lated 
that a 1% increase in the number of peo ple in the Cana dian popu la tion
who were physi cally active would result in an expected annual sav ing 
of $877,000 (in 1993 con stant dol lars) in the direct costs of treat ing 
Type 2 dia be tes(21).

MODIFIABLE RISK FACTORS
FOR DIABETES

The NPHS 1996/97 pro vides the most recent, although lim ited, infor ma -
tion on the main modi fi able risk fac tors for Type 2 dia be tes: obe sity and
physi cal inac tiv ity. Trend data on these fac tors derive from the NPHS
1994/95 and 1996/97 and the Gen eral Social Sur veys 1985 and 1991.
Income inade quacy, smok ing, and hyper ten sion (high blood pres sure)
are addi tional modi fi able risk fac tors for dia be tes and its com pli ca tions
for which we have data.

Obe sity

The asso cia tion between obe sity and dia be tes is sup ported in the lit era -
ture, as cohort stud ies have indi cated that obe sity is an inde pend ent risk
fac tor for dia be tes(19). Dia be tes can also exac er bate obe sity over time, in
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that the com pli ca tions of dia be tes can limit physi cal activ ity, and inten -
sive treat ment for dia be tes often results in weight gain.

n Obe sity in the Gen eral Popu la tion

A greater pro por tion of males than females in the popu la tion aged 
20-64 are above the accept able weight range (Body Mass Index  25)
(59% vs. 37% respec tively). Accord ing to the NPHS defi ni tion of “over -
weight” (Body Mass Index  27), 35% of males and 23% of females are
over weight (Table 15). Note that this defi ni tion dif fers from that of the
U.S. National Insti tutes of Health, which defines “over weight” as a Body
Mass Index of 25. (Peo ple under 20 years of age, those who were 
preg nant, and those over 65 were not assessed for weight status in 
the NPHS.)

This find ing of higher lev els 
of obe sity among males may
par tially explain the higher
preva lence of dia be tes among
males than females (see
Table 2). 

There is some evi dence that
obe sity has been increas ing
since 1991, although com pari -
sons among sur veys with 
dif fer ing meth od olo gies must
be inter preted with cau tion 
(Fig ure 19).The cause of the

appar ent increase in obe sity is unknown, as there have been no lon gi tu -
di nal national sur veys of caloric intake in Can ada.

n Obe sity by Dia be tes Status

A sub stan tially greater pro por tion of peo ple with, than with out, dia be tes 
in the 35 to 64 age group are over weight (Body Mass Index 27) (59% vs.

32%, Table 16).

The trend for increas ing obe sity 
is also evi dent in the lon gi tu di -
nal data from the NPHS
1996/97. Both those with, and
with out, dia be tes showed a
trend to increas ing obe sity
(Table 17). 
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  TABLE 16  

Weight status among people aged 35-64 years, by dia be tes
status — Canada excluding Territories, 1996/97

Diabetes status
Not  overweight

%
Over weight 

%

With diabetes 41.3 58.7

Without diabetes 67.7 32.3 

Total 66.9 33.2
Notes: “Not Over weight” = Body Mass Index (BMI) ≤ 27 which includes the range of NPHS cate go ries from 

“insuf fi cient”, “accept able”, to “some excess” weight. “Over weight” = BMI > 27.
BMI = weight (kg)/squared height (m2). Dia be tes, height and weight were self-reported.

Source: LCDC 1998 - using National Popu la tion Health Sur vey 1996/97, Health Share File, pre lim i nary release.

  TABLE 15  

Percentage distribution of weight status among those 
aged 20-64, by sex — Canada excluding Territories, 1996/97

Weight status

% distribution by sex

TotalMales Females

Insufficient --- ---  8.2

Acceptable 38.1 48.9 43.3

Some excess 24.6 13.8* 19.3

Overweight 34.6 23.4 29.2
*Esti mate has high sampling vari abil ity. 
Notes: --- = sam ple size is too small to be expressed as a per cent age. “Insuf fi cient” =  BMI < 20. “Accept able” =

BMI 20-24.9. “Some excess weight” = BMI 25-27. “Over weight” = BMI > 27. BMI= Body Mass Index.
Weight and height were self reported. Peo ple under 20 yrs of age, preg nant, or over 65 were not assessed for
weight status.

Source: LCDC 1998 - using National Popu la tion Health Sur vey 1996/97, Health Share File, pre lim i nary release.



Physi cal Inac tiv ity

n Physi cal Inac tiv ity in the
Gen eral Popu la tion

Over 50% of both males and
females in the gen eral popu la tion
are physi cally inac tive, females
more so than males (60% vs. 54%
respec tively) (Table 18).

Cana di ans in gen eral appear to
have become some what less sed -
en tary from 1985 to 1996; how -
ever, dif fer ing meth od olo gies
among sur veys in terms of how
physi cal activ ity level is meas ured
make any con clu sions ten ta tive at
best (Fig ure 20). 

n Physi cal Inac tiv ity by Dia -
be tes Status

Lev els of physi cal inac tiv ity are
simi lar for those with and with out
dia be tes in the 35 to 64 age group 
(63% and 61% respec tively), but
higher in those with dia be tes in
the over-65 age group (76% vs.
64%) (Table 19).
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  TABLE 17  

Cohort- based trends in per cent age dis tri bu tion of weight status, by dia be tes
status and age group — Canada excluding Territories, 1994/95-1996/97

Age
group

in 1994 Diabetes status

Weight status

1994/95 1996/97

Not
over weight

%
Over weight

%

Not
over weight

%
Over weight

%

35-64 With dia be tes
'94/96

43.3* 56.7* 40.6* 59.4

With out dia be tes 
'94/96

67.3 32.7 65.7 34.3

*Esti mate has high sam pling vari abil ity. 
Notes: Not Over weight = Body Mass Index [weight (kg)/squared height (m2)] ≤ 27; includes cate go ries “some excess weight,” “accept able

weight,” and “insuf fi cient weight”. Dia be tes, height and weight are self- reported.
Over weight = Body Mass Index  [weight (kg)/squared height (m2)] > 27.
With dia be tes 94/96 = respon dents with self- reported dia be tes in the 1994 & 1996 NPHS.
With out dia be tes 94/96 = respon dents with out self- reported dia be tes in the 1994 & 1996 NPHS

Source: LCDC 1998 - using the National Popu la tion Health Sur vey, Lon gi tu di nal Share File, pre lim i nary  release.

  FIGURE 19  

Risk factor for diabetes:  Trends in weight status
among the population aged 20-64 years — Canada

excluding Territories, 1991-1996/97*

* Com pari sons between surveys with differing methodologies should be interpreted with caution
Notes: Standard weight was calculated from Body Mass Index (BMI) scores.  BMI = weight (kg)/squared
 height (meters squared).  BMI< 20 = "Insufficient" weight  in NPHS (equivalent to GSS 91
 category "possibly underweight" ). BMI= 20-24.9 was "acceptable".  BMI= 25-27 was  "some
 excess weight" in NPHS (equivalent to "possibly overweight"  in GSS 91).  BMI > 27 was
 "overweight".  Measurement of BMI for GSS 85 was not comparable to GSS 91 and NPHS 94/96.
 Height and weight were self-reported. 
Source: LCDC 1998 – using General Social Survey (GSS) 1991, National Population Health Survey (NPHS)
 1994/95 Health file, and National Population Health Survey 1996/97, Health Share file, pre lim i nary
 release.



Although physi cal inac tiv ity is a
risk fac tor for dia be tes, it is also 
a risk fac tor for com pli ca tions 
such as car dio vas cu lar dis ease.
There fore, the high pro por tion 
of peo ple with dia be tes who are
physi cally inac tive is a mat ter of
great con cern. 

Income Inade quacy

For peo ple aged over 35 years,
those with dia be tes are more
likely than those with out dia be tes
to have lower lev els of income
ade quacy (cal cu lated as a rela tion
between house hold size and 
total income bef ore deduc tions)
(Table 20). The big gest dif fer ence
is in the 35 to 64 age group, in
which 48% of peo ple with dia be tes 
com pared with 38% with out dia be -
tes are in the lower two quar ti les
of income ade quacy. This asso cia -
tion is an impor tant fac tor in the
pre ven tion and con trol of dia be -
tes. The cost of dia be tes treat ment 
sup plies is cov ered by pro vin -

cial/ter ri to rial pro grams to a vari able extent across Can ada.
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  TABLE 18  

Percentage distribution of physical activity status in the popu la tion 
aged 12 and over, by sex — Canada excluding Territories, 1996/97

Physical activity status

% distribution

Males Females Total

Active 23.85 17.53 20.61

Moderate 22.32 22.98 22.65

Inactive 53.83 59.49 56.73
Notes: Meas ure ments of energy expen di tures:  “Active” = aver age 3+ kcal/kg per day. “Mod er ate” = aver age 1.5-2.9/kcal/kg per day. “Inac tive” =  1.5 kcal/kg per day.
Source: LCDC 1998 - using National Popu la tion Health Sur vey 1996/97, Health Share File, pre limi nary release.

  FIGURE 20  

Risk factor for diabetes: Trends in physi cal inactivity across
sur veys* — Canada exclud ing Territories, 1985-1996/97

* physi cal inactivity measurement differs across surveys but is consistent within surveys across years.
Notes: GSS defined "sedentary"  as  = < 500 kcal/wk of energy expenditure. NPHS defined "inactive" as < 1.5
 kcal/kg/week of energy expenditure (or < 735 kcal/wk for an average (70Kg) man).  Note that according

to NPHS criteria some respondents who were not classified as sedentary in the GSS would have been
 classified as physically inactive in the NPHS. GSS respondents were aged 15+ years, and NPHS respon dents
 were aged 12+ years.  
Source: LCDC 1998 – using General Social Survey  (GSS) 1985 and 1991, National Population Health Sur veys, 

Health File (1994/95), Health Share File (1996/97), pre lim i nary release.



RISK FACTORS FOR DIABETES
COMPLICATIONS

Smok ing

Smok ing pre dis poses peo ple with dia be tes to heart dis ease, periph eral
vas cu lar dis ease, and lower extrem ity ampu ta tions. In the age group 35
to 64, 27% of peo ple with dia be tes reported being daily smok ers. This
does not dif fer from the preva lence of daily smok ers among peo ple with -
out dia be tes in the same age group. In the over 65 age group the per -
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  TABLE 19  

Physical activity level, by age group and diabetes status — Canada excluding Territories, 1996/97

Age group Diabetes status

Physical activity level 

%

Active Inactive

35 - 64 With dia be tes 36.7 63.3

With out dia be tes 38.9 61.1

All 38.8 61.2

65+ With dia be tes 24.4 75.6

With out dia be tes 35.8 64.2

All 34.6 65.4
Notes: Sam ple sizes in the 12-34 age group with dia be tes are too small to be expressed as per cent ages. Respon dents clas si fied by the NPHS 96 physi cal activ ity index (meas ure ment of

energy expen di ture) as “active” (aver age 3+ kcal/kg/day) or  “mod er ate” (aver age 1.5- 2.9 kcal/kg/day) were counted in the Active cate gory. Respon dents clas si fied as  “inac tive” 
(< 1.5 kcal/kg per day) were counted in the Inac tive cate gory. Dia be tes is self- reported.

Source: LCDC 1998 -  using National Popu la tion Health Sur vey 1996/97, Health Share File, pre limi nary release. 

  TABLE 20  

Income adequacy, by diabetes status and age group — Canada excluding Territories, 1996/97

Age group Diabetes status

Income adequacy group

%

Lowest Lower middle Upper middle Highest

12 - 34 With dia be tes --- 35.7* 26.7* ---

With out dia be tes 16.5 30.2 29.3 14.0

35 - 64 With dia be tes 20.8 27.0 40.2 12.1

With out dia be tes 12.2 26.0 42.9 19.0

65+ With dia be tes 23.0 48.2 21.2  7.7

With out dia be tes 24.5 42.1 28.4  5.0

Popu la tion
(12+yrs)

With dia be tes 22.3 37.1 30.8  9.9

With out dia be tes 15.4 29.7 39.7 15.3
Notes: *Esti mate should be inter preted with cau tion because of high sam pling vari abil ity. --- = sam ple size is too small to be expressed. Dia be tes was self- reported. Income refers to total

income from all sources bef ore taxes or deduc tions. Income ade quacy was assessed as fol lows:
“Low est”  =  1-4 per sons and less than $10,000; 5+ per sons and less than $15,000.
“Lower mid dle”  = 1-2 per sons and $10,000-14,999; 3-4 per sons and $10,000-$19,999; 5 or more per sons and $15,000-$29,000.
“Mid dle”  =  1-2 per sons and $15,000-$29,999; 3-4 per sons and $20,000-$39,000; 5 or more per sons and $30,000-$59,999.
“Upper mid dle”  =  1-2 per sons and $30,000 - $59,999; 3-4 per sons and $40,000-$79,999; 5 or more per sons and $60,000-$79,999.
“High est”  = 1-2 per sons and $60,000 or more; 3 per sons or more and $80,000 or more.

Source: LCDC 1998 - using National Popu la tion Health Sur vey 1996/97, Health Share File, pre limi nary release.



cent age of daily smok ers is much lower among both those with, and
with out, dia be tes (9% and 13% respec tively).

High Blood Pres sure

The preva lence of high blood pres sure in peo ple aged 35 to 64 years 
is four times higher among those with dia be tes than those with out

(40% vs. 10%)
(Table 21).

LONG-TERM COMPLICATIONS
OF DIABETES

Cana dian data on the com pli ca tions of dia be tes are lim ited. These com -
pli ca tions include

• micro vas cu lar com pli ca tions: retino pa thy (eye dis ease) and neph ro pa -
thy (kid ney dis ease); 

• mac ro vas cu lar com pli ca tions: car dio vas cu lar dis ease, stroke, and
periph eral vas cu lar dis ease;

• neu ro pa thy (nerv ous sys tem dis ease); and

• foot prob lems, which can lead to amputation.

The pro por tion of peo ple with dia be tes in whom these com pli ca tions
develop is not known. How ever, cur rent data sources pro vide esti mates
of  the pro por tion of peo ple who have dia be tes and who also have
(i) heart dis ease, (ii) vision prob lems (not spe cifi cally retino pa thy), and
(iii) kid ney fail ure, for which dia be tes is likely to be a con trib ut ing cause. 

Car dio vas cu lar Dis ease and Stroke

Approxi mately 21% of peo ple with dia be tes com pared with 4% with out
have heart dis ease or are suf fer ing the effects of stroke (Fig ure 21). The
great est dif fer ence is in the 35 to 64 age group, in which the over all
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  TABLE 21  

Prevalence of self-reported hypertension (high blood pressure), by diabetes
status and age group — Canada excluding Territories, 1996/97

Diabetes status

% with high blood pressure

Age group

35 - 64 65+ Population (12+ yrs)

With diabetes 40.0 44.4 39.7

Without diabetes 10.0 30.7  9.0
Notes: The sam ple sizes of those with dia be tes in the 12-34 age group were too small for the per cent age to be expressed. Dia be tes and high

blood pres sure were self- reported. 
Source: LCDC 1998 - using the National Popu la tion Health Sur vey 1996/97, Health Share File, pre limi nary  release.



preva lence is 16.2% among those
with dia be tes and 3% among
those with out dia be tes.

In the 35 to 64 age group, peo ple
with dia be tes are six times more
likely to have heart dis ease or
stroke as those with out dia be tes
(95% CI 4.7-7.4 among males,
4.6-8.3 among females); in the
over 65 age group they are twice
as likely to have these com pli ca -
tions (95% CI 1.3-2.1 among
males; 1.8-2.7 among females).

In gen eral a greater pro por tion of
men with dia be tes have heart dis -
ease or the effects of stroke than
women, except in the over 65 age
group, in which the preva lence
rates are almost the same (28.1%
vs 28.9% among women and men
respec tively) (Fig ure 21).

The preva lence of dia be tes is
much higher in the popu la tion
with heart dis ease or stroke than
the popu la tion with out these two
con di tions (15% vs. 3%). In the
older age group (65 years and
above) this find ing still holds,
although the dif fer ence is no
longer as great because of the higher over all preva lence of dia be tes in
this age group (Fig ure 22).

Vision Prob lems

Peo ple with dia be tes in the over 65 age group report sig nifi cantly higher
rates of vision prob lems than do peo ple with out dia be tes in this age
group. These include sig nifi cantly higher rates of

• cata racts (21.9% vs. 14.1%, p < 0.001),

• vision prob lems that can not be cor rected (prob lems see ing near or far
objects, or total vision loss) (9% vs. 5%, p < 0.001), and

• glau coma (7% vs. 5%, p < 0.05).
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  FIGURE 21  

Prevalence of heart disease or the effects of stroke,
by diabetes status, gender, and age group — 

Canada excluding Territories, 1996/97

* Esti mate has high sam pling vari abil ity. 
Notes: The sam ple sizes in the 12-34 age group with dia be tes were too small for per cent ages to be expressed.
 Dia be tes, heart dis ease, and the effects of stroke refer to cur rent, self- reported con di tions that have been
 diag nosed by a health pro fes sional.  
Source: LCDC 1998 - using the National Population Health Survey 1996/97, Health Share File, preliminary release.



Kid ney Fail ure

Sta tis tics from the Cana dian Organ 
Re place ment Reg is ter (CORR)
Annual Report 1998(22) indi cate 
an increase in the pro por tion of
patients with newly diag nosed 
kid ney fail ure who also have dia -
be tes, from 16% in 1981 to 28%
in 1996. Accord ing to CORR data,
there were 3,340 peo ple with dia -
be tes as of Decem ber, 1996 who
were receiv ing treat ment for 
end- stage renal dis ease, also
known as kid ney fail ure.

DIABETES AND
ABORIGINAL PEOPLES

(taken from the  Back ground Paper for the Devel op ment of an 
Abo rigi nal Dia be tes Strat egy: Report of the Work ing Group, draft,
June 17, 1998, with per mis sion of the Health Pro grams Anal y sis 
Divi sion, First Nations and Inuit Health Pro grams, Medi cal Serv ices
Branch, Health Can ada.)
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  FIGURE 22  

Prevalence of  diabetes among people with and with out
heart disease or the effects of stroke, by gender and
age group — Canada excluding Territories, 1996/97

* Esti mate should be inter preted with cau tion due to high sam pling vari abil ity.
Notes: The sam ple sizes in the 12-34 age group with dia be tes were too small a per cent ages to be expressed. 

Dia be tes, heart dis ease, and the effects of stroke refer to cur rent, self- reported chronic con di tions that
 have been diag nosed by a health pro fes sional. 

Source: LCDC 1998 - using the National Population Health Survey 1996/97, Health Share File, preliminary release.



Preva lence of Dia be tes

n Dia be tes Rates Are Very High Among Abo rigi nal Peo ples

The age- standardized preva lence of dia be tes among Abo rigi nals is at
least three times that of the gen eral popu la tion(23,24). A series of stud ies
have docu mented high rates in First Nations com mu ni ties, and although
much less is known about dia be tes among Métis peo ple, results from 
the Abo rigi nal Peo ples Sur vey 
sug gest that rates are well above
the non- Aboriginal aver age. Inuit
peo ple are the only excep tion to
the pat tern: at pres ent, their rates
are below the national aver age;
how ever, there are indi ca tions 
that they are ris ing, and it is feared 
that over time they will be as high 
as those of the other Abo rigi nal
groups. Fur ther, since not eve ry -
one with dia be tes knows about it
or has been given the diag no sis,
exist ing fig ures proba bly under -
state the true preva lence of 
dia be tes, pos si bly by as much 
as one half(25).

Accord ing to a 1991 Sta tis tics
Can ada report, the preva lence of
dia be tes among native groups in
Can ada is as fol lows:  8.5% of
North Ameri can Indian peo ples on
Indian reserves and set tle ments;
5.3% of North Ameri can Indian
peo ples off reserves; 5.5% of Métis 
peo ple; 1.9% of Inuit peo ple(26).

n Most Abo rigi nal Peo ples with Dia be tes Are Women

Approxi mately two- thirds of the First Nations peo ple with a diag no sis of
dia be tes are women(24).

n Dia be tes Rates Vary Sub stan tially Across the Coun try

Dia be tes rates vary from prov ince to prov ince, and from com mu nity to
com mu nity. This means that in some areas rates are far more than tri ple 
the national aver age, whereas in oth ers they are lower. Accord ing to 
the 1991 Abo rigi nal Peo ples Sur vey, the pro vin cial rates were low est in
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  FIGURE 23  

Diabetes by age group: First Nations, 1991

* Cau tion: high sampling variability for this figure.
Data from 1991 Aboriginal Peoples Survey, for people who self-identify as North American Indian. 
Source: Bobet, 1997, Medical Services Branch.



Brit ish Colum bia and the north ern ter ri to ries and high est in the Ontario-
 Manitoba- Saskatchewan areas(24). 

n The Preva lence of Dia be tes Is Increas ing

Until the 1940s, dia be tes was vir tu ally unknown among Abo rigi nal 
peo ples(26,27).  Sta tis ti cal data are lack ing, since few groups have been
con tinu ously moni tored lon gi tu di nally for any length of time. How ever, 
a 1983 study in the Sioux Look out Zone showed a preva lence rate of
2.8%. By 1994, this had risen to 3.8%, with nearly 45% of the cases hav -
ing been diag nosed in the pre ced ing five years(28,29). For chronic ill nesses 
of long dura tion, such as dia be tes, the preva lence can be expected to
increase over time as a func tion of inci dence, sur vival of peo ple with 
dia be tes, and aging of the popu la tion. In Mani toba, it has been esti -
mated that the number of Abo rigi nal dia be tes cases can be expected to
increase three fold over the next 20 years(30).

Com pli ca tions of Dia be tes

Given that many com pli ca tions take 10-20 years to develop, and that
dia be tes is a rela tively new con di tion for Abo rigi nal peo ples, it is not 
sur pris ing that there are gaps in the lit era ture about the types, onset 
and sever ity of com pli ca tions faced by Abo rigi nal peo ples in Can ada. The 
exist ing lit era ture sug gests the fol low ing descrip tion.

n Increased Risk of Car dio vas cu lar Dis ease (heart dis ease)

Peo ple with dia be tes have a sub stan tially increased risk of devel op ing
car dio vas cu lar dis ease(24,31). Among Status Abo rigi nals in Mani toba,
almost 60% of hos pi tali za tions for heart dis ease and approxi mately half
of the hos pi tali za tions for stroke occurred among peo ple with dia be -
tes(32). In Kahn awake, half of those with dia be tes had sig nifi cant heart
dis ease lead ing to heart attacks and coro nary bypass sur gery(33).

n Higher Preva lence of Hyper ten sion (high blood pres sure)

The preva lence of hyper ten sion is far higher among First Nations adults
with dia be tes: 43% com pared with just 10% of those with out dia be tes.
Untreated hyper ten sion has been iden ti fied as an addi tional risk fac tor 
for car dio vas cu lar dis ease such as heart attacks and strokes, and for 
kid ney dis ease and retino pa thy.

n Increased Risk of Stroke

Stud ies have estab lished that peo ple with dia be tes are at increased risk
of hav ing strokes, pos si bly because many peo ple with dia be tes also suf -
fer from hyper ten sion(31). A study at Kahn awake (Que bec) found that 13% 
of peo ple with dia be tes had had strokes, ver sus just 3% of a com pa ra ble
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group of peo ple with out dia be tes.
This gave an odds ratio of 4.5(33).
The same study found that the risk 
of hav ing macrovas cu lar dis ease
was six times higher among peo -
ple with dia be tes. These ratios are
com pa ra ble to those observed in
the non- Aboriginal popu la tion.

n More Lower Limb 
Ampu ta tions

Peo ple with dia be tes have a
15 times greater risk of requir ing
lower extrem ity ampu ta tion than
those with out dia be tes. Those
more than 40 years of age whose
dia be tes was diag nosed at least
10 years ear lier are at the high est
risk(34). A study of Native Ameri cans 
in Okla homa showed that the
mean inter val to first ampu ta tion
was 6.6 years after the diag no -
sis(35).  Yet if indi vidu als at risk
are aggres sively sought out and
treated, up to 50% of ampu ta tions 
can be pre vented(34).

In gen eral, mor bid ity and mor tal ity rates are ele vated among indi vidu als
with dia be tes who have under gone an ampu ta tion. For the Native 
Ameri cans in Okla homa, the 5-year sur vival rate after first ampu ta tion
was only 40%(35).

n Higher Rates of Kid ney Dis ease and Dialy sis —
Espe cially for Abo rigi nal Peo ples with Dia be tes

White side(36) docu ments that the preva lence of dia betic neph ro pa thy is
much higher among Abo rigi nal Cana di ans than the gen eral popu la tion
with dia be tes. The rates range from 25 to 60% after 15 to 20 years with
dia be tes. In Mani toba, it is esti mated that an Abo rigi nal per son is
12 times more likely to have dia betic neph ro pa thy than a non- Aboriginal. 
The risk of end- stage renal dis ease (ESRD) is approxi mately four times
that of other Mani to bans, and more than half of this ESRD is caused by
dia be tes.
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  FIGURE 24  

Pres ence of one or more com pli ca tions*: First Nations,
1991, by age group and pres ence of diabetes

* Peo ple reporting that they have one or more of : high blood pressure, heart disease, vision problems.
Data from 1991 Aboriginal Peoples Survey. Refers to people who identify as "North American Indian".
Source: Bobet, 1997, Medical Services Branch.



Among Abo rigi nal peo ples with ESRD, the rela tive risk of under go ing
dialy sis is 6.5 times that of a non- Aboriginal patient (Dr. K.N. Bern stein,
Cen tral Dialy sis Unit, Mani toba: per sonal com mu ni ca tion, 1998). Among
First Nations peo ple liv ing in Mani toba, there has been an increase in
dialy sis starts of more than 400% since 1987(32).

n Higher Rates of Eye Dis ease

Dia be tes causes dia betic retino pa thy, which is the lead ing cause of
adult- onset blind ness in North Ameri can adults. Peo ple with dia be tes
also have higher rates of cata racts. The National Insti tutes of Health in
the United States indi cates that approxi mately half those with dia be tes
have some form of eye dis ease, and just over 10% report seri ous reti nal
dis ease. In the Pima of Ari zona, how ever, seri ous retino pa thy has a fre -
quency rate of 18%(27), and at Kahn awake (Que bec) 50% of patients had
retino pa thy after 10 to 15 years of the dis ease(33).

n Fre quent Instances of Periph eral Neu ro pa thy

Dia be tes can affect the nerv ous sys tem. This mani fests as an absence of
reflexes and impaired nerve con duc tion, and usu ally involves pain and
decreased sen sa tion in the lower limbs. Esti mates of how com mon this
is among peo ple with dia be tes vary enor mously, and none are spe cific to 
Abo rigi nal peo ples.

Groups Need ing Spe cial Focus
in Dia be tes Ini tia tives

In addi tion to the gen eral trends described, the impact of dia be tes on
spe cific sub popu la tions war rants atten tion.

n Chil dren — Instances of Abo rigi nal Chil dren with a 
Diag no sis of Type 2 Dia be tes

Although Type 2 dia be tes is referred to as “adult- onset”, in recent years
it has been diag nosed in Abo rigi nal chil dren as young as 5 to 8 years of
age in both north ern Ontario(37) and Mani toba(38). Fur ther more, the inci -
dence appears to be increas ing at a rapid rate(39). In Mani toba, the
number of Abo rigi nal chil dren with a diag no sis of dia be tes rose from
20 in 1990 to 51 in 1995. There was a simi lar pat tern in the Sioux 
Look out Zone: in 1994, dia be tes was diag nosed in 18 chil dren (under
age 16), and in 1997 in 52 chil dren (under age 18). In both these areas,
girls out num bered boys by more than five to one among the chil dren
with this con di tion.
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Because dura tion of high blood sug ars is cor re lated with com pli ca tions,
there is a real con cern that this early onset of dia be tes will lead to an
increased risk of early onset of com pli ca tions.

n Women — Higher Preva lence, Risk of Com pli ca tions of
Preg nancy, and Future Risk for the Child

Exist ing data on ges ta tional dia be tes (GDM) in Abo rigi nal peo ples in 
Can ada give cause for con cern. A study by Har ris et al in Sioux Look out
Zone found GDM rates of  8.4% — the high est rate reported so far in a
Cana dian popu la tion(39). In another study based in Sioux Look out Zone,
70% of women with GDM went on to develop overt dia be tes within three
years(40). In the gen eral popu la tion the typi cal con ver sion rate ranges
between 25% and 60% over a dec ade or more(41).

MAIN DATA SOURCES

National Popu la tion Health Sur vey (NPHS), 1994-95

n Health File

The NPHS was ini ti ated in 1994 by Sta tis tics Can ada and will be 
repeated every two years. Data were col lected quar terly, in June, August,
and Novem ber 1994 and March 1995, from a rep re sen ta tive sam ple 
of house hold resi dents in all prov inces, exclud ing Indian reserves, 
Cana dian Forces bases and some remote areas in Que bec and Ontario.
Respon dents were aged 12 and over. One per son aged 12 and over 
was selected ran domly in each house hold for an in- depth inter view. 
The sam ple count for the Health file is 17,626 peo ple in total (weighted
esti mate of the popu la tion = 23,948,603 peo ple), and 615 peo ple in 
this sam ple (weighted esti mate = 722,490 peo ple) answered “Yes” to 
the ques tion: “Do . . . have any of the fol low ing long- term con di tions that 
have been diag nosed by a health pro fes sional:  .. Dia be tes ?”  Dia be tes
was the tenth item on the list of chronic con di tions read out to respon -
dents.

n Insti tu tion File 

Data were col lected between Janu ary and March 1995 from any  long-
 term resi dents of selected health care insti tu tions from all prov inces,
exclud ing the ter ri to ries. The sam ple count for this file was 2,287 peo ple
in total (weighted esti mate of the insti tu tional popu la tion = 227,842
peo ple), and 274 peo ple in this sam ple (weighted esti mate = 27,770)
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reported that they had been given a diag no sis of dia be tes by a health
pro fes sional.

National Popu la tion Health Sur vey (NPHS), 
1996-1997

This sur vey is the con tinua tion of the NPHS 1994-95 and col lects cross-
 sectional as well as lon gi tu di nal data. Data were col lected in June,
August, and Novem ber 1996 and March 1997. Selected house hold
respon dents from the pre vious sur vey were approached once again for
an inter view; the response rate was 96%. Indi vidu als were con tacted in
the same quar ter for each sur vey. For cross- sectional pur poses, data
were also col lected from new respon dents. The two files used for the
analy ses in this report are lim ited to house hold resi dents who agreed to
share their data with Health Can ada and the prov inces.

n Health Share File

Although the core sam ple con sisted of 14,549 respon dents, three prov -
inces (Alberta, Mani toba, Ontario) bought addi tional sam ple size, cre at -
ing a total sam ple of 77,403. This weighted up to a popu la tion of
28,641,734. There were 2,529 peo ple who answered “Yes” to the dia be -
tes iden ti fi ca tion ques tion noted in the NPHS 1994-95 descrip tion ear lier. 
Of these peo ple, 2,236 (over 88%) lived in the three prov inces with addi -
tional sam ple size.

n Lon gi tu di nal Share File

The total sam ple in this file con sisted of 14,860 respon dents, 509 of
whom iden ti fied them selves as hav ing dia be tes. The accu racy of lon gi tu -
di nal com pared with cross- sectional sur veys is unclear at this time. A
sur vey itself is an inter ven tion and may have an effect on both health
behav iour and sur vey respon sive ness.

Abo rigi nal Peo ples Sur vey (APS), 1991 (Adults)

The APS 1991 was con ducted by Sta tis tics Can ada in the fall of 1991.
The APS pop u la tion cov ered peo ple aged 15 and over who reported at
least one Abo rigi nal ori gin (i.e., North Ameri can Indian, Métis, Inuit or
other Abo rigi nal group) on ques tion 15 of the long cen sus ques tion naire, 
or who reported being reg is tered under the Indian Act on their 1991
Cen sus long questionnaire. It included indi vidu als who had indi cated
either a sin gle Abo rigi nal ori gin; mul ti ple eth nic ori gins, that is, Abo rigi -
nal in com bi na tion with at least one other non- Aboriginal ori gin 
(e.g., Eng lish, Irish, etc.); or mul ti ple Abo rigi nal ori gins. The APS was,
how ever, excluded from some reserves with the result that approxi mately 
18% of those listed on the Indian reg is ter were not cov ered by the 
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sur vey. The final sam ple of the APS included 36,635 peo ple. The total
weighted count was 630,414, of whom 388,610 iden ti fied them selves as
Aboriginal. In all, 1,608 peo ple (weighted count: 22,897) reported “Yes”
to the ques tion “Have you been told by a health pro fes sional that you
have dia be tes?”

Gen eral Social Sur vey (GSS), 1985, 1991
(Health Cycle)

The GSS- Health cycle was an interviewer- administered sur vey con ducted
by Sta tis tics Can ada in 1985 and updated in 1991. Health- related 
data were col lected in Sep tem ber/Octo ber 1985 and from Janu ary to
Decem ber 1991 from house hold resi dents in all prov inces (exclud ing
resi dents of insti tu tions) aged 15 years and older. Within each house hold 
con tacted, one per son aged 15 or over was ran domly selected for the
inter view. The sam ple count for the GSS- Health 1985  was 11,200 peo -
ple in total (weighted esti mate of the popu la tion = 19,680,000),  and
403 peo ple in this sam ple (weighted esti mate = 722,490) answered
“Yes” to the ques tion “Do you have dia be tes?”. The 1991 total sam ple
count was 11,924 (weighted esti mate of the popu la tion = 20,980,862
peo ple), and the 1991 subsam ple with self- reported dia be tes was 546
per sons (weighted esti mate = 739,886).

National Lon gi tu di nal Sur vey of Chil dren and Youth
(NLSCY), 1994-1995 

The NLSCY is an ongo ing interviewer- administered sur vey con ducted 
by Sta tis tics Can ada. Data col lec tion was ini ti ated from Novem ber 1994
to June 1995 from a rep re sen ta tive sam ple of house holds with chil dren
0 to 11 years of age, exclud ing indi vidu als liv ing in Yukon or the North -
west Ter ri to ries, resi dents of insti tu tions, and peo ple liv ing on Indian
reserves. The inten tion of the NLSCY is to select a rep re sen ta tive sam ple
of chil dren new born to 11 years of age in Can ada and to fol low and
moni tor these chil dren over time every two years into adult hood. Data 
on the preva lence of ges ta tional dia be tes was obtained by ask ing moth -
ers: “Dur ing the preg nancy did you suf fer from any of the fol low ing:
Preg nancy dia be tes?” This ques tion cov ered chil dren 0 to 23 months 
of age. The total sam ple count was 22,831 (weighted esti mate =
4,673,390), of which there were 270 (weighted esti mate = 43,172) 
posi tive responses to the ques tion about preg nancy dia be tes.
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Sta tis tics Can ada Mor tal ity Data

These data pro vide a count of all deaths in Can ada from the prov inces
and ter ri to ries for a given year. The reported cause of death is based on
the ICD-9 (Inter na tional Clas si fi ca tion of Dis eases, 9th Revi sion) code of
250 (dia be tes mel li tus) for the under ly ing cause of death as stated on
the death cer tifi cate.

Sta tis tics Can ada Mor bid ity Data

Mor bid ity data pro vide a count of cases sepa rated (through dis charge 
or death) from a hos pi tal, by most respon si ble diag no sis using ICD-9
cod ing. This event- based infor ma tion is derived from hos pi tal dis charge
abstracts (admin is tra tive data) and does not include out pa tient or day
sur gery activ ity. Event- based data do not dis tin guish between a sin gle
per son with mul ti ple dis charges from hos pi tal and many peo ple with 
sin gle hos pi tal dis charges. Since the North west Ter ri to ries and Yukon
have been included only since 1994, infor ma tion in this report refers to
the prov inces alone.

IMS (Inter con ti nen tal Medi cal Sta tis tics) Can ada

This com pany oper ates a com mer cial data base with a mar ket sur vey
approach. IMS describes itself as “a leader and an essen tial part ner in
the advance ment of health, pro vid ing criti cal data, global intel li gence
and knowledge- based solu tions to the health care com mu nity”.  All
results are pro jected or weighted up to rep re sent the total uni verse,
i.e., all phy si cians and phar ma cies in Can ada.

n IMS Cana dian Dis ease and Thera peu tic Index

This is a con tinu ing com pi la tion of sta tis ti cal infor ma tion about the
thera peu tic use of pre scrip tion and non pre scrip tion medi ca tions by
office- based phy si cians, as well as medi cal vis its that do not involve 
drug ther apy, such as rou tine check ups and con sul ta tions. The data are
col lected from a sam ple of over 650 phy si cians strati fied by region and
rep re sent ing all major spe cial ties. Each doc tor reports each quar ter on
all patient con tact for a pe ri od of two con secu tive days.

n IMS Can ada Compuscript

This meas ures the number of new and refill pre scrip tions dis pensed by
Cana dian retail phar ma cies to con sum ers through for mal pre scrip tions.
Data are col lected from over 2,500 phar ma cies (40% of all phar ma cies 
in Can ada) strati fied by prov ince, type (chain/inde pend ent) and size
(large/small). IMS matches approxi mately 70% of the reported pre scrip -
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tion records to the doc tors who gen er ated them and there fore can 
iden tify their spe cialty. 

LIMITATIONS OF CURRENT NATIONAL
DATA SOURCES

Our cur rent infor ma tion on dia be tes and its risk fac tors is lim ited by a
number of fac tors, sum ma rized below.

Limi ta tions on Dia be tes Infor ma tion

n Incom plete Data Sources

Dia be tes is gen er ally diag nosed and treated in phy si cians’ offices, from
which data col lec tion is dif fi cult. Data from hos pi tali za tion records cap -
ture only peo ple with more severe dia be tes. There fore, the preva lence of 
dia be tes in the Cana dian popu la tion is under es ti mated by cur rent data
sources.  Most “national” data sources are also geo graphi cally incom -
plete in that they exclude the ter ri to ries.

n Sur vey Data Are Unsub stan ti ated

There are limi ta tions to sur vey data because the pres ence of dia be tes is
based on self- report. Some peo ple with dia be tes do not report hav ing
dia be tes when ques tioned; con versely, some report dia be tes when they
do not have the con di tion.

n Inabil ity to Cap ture Undi ag nosed Dia be tes

Sur vey data do not detect peo ple with undi ag nosed dia be tes unless a
blood sam ple is taken. Admin is tra tive data bases (such as  phy si cian 
bill ing data bases) do not iden tify these peo ple either.

n Inac cu rate Mor tal ity Data

Mor tal ity data are lim ited, in that dia be tes is often not cited as the 
under ly ing cause of death in cases of death due to the com pli ca tions 
of dia be tes. 

n Type 1 and 2 Dia be tes Undif fer en ti ated

Most data sources do not dif fer en ti ate between Type 1 and Type 2 
dia be tes. 

n Small Sam ples in National Sur veys

Popu la tion sur veys have not had an ade quate sam ple size nation ally to
allow com pari son on a sub pro vin cial or some times even pro vin cial level.
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n Lack of Abo rigi nal Data

Aborig i nal sta tus has not been included as a vari able in most national
sur veys.  Some reserves were not included in the Aborig i nal Peo ples 
Sur vey 1991, with the result that roughly 58,000 poten tial respon dents
had no oppor tu nity to be included in the sam ple.

n Dif fer ent Meth od olo gies in National Sur veys

National health sur veys that have been con ducted over the past 20 years
dif fer in their meth od olo gies such that com pari son of dia be tes preva -
lence over time is lim ited.  

Limi ta tions on Risk Fac tor Infor ma tion

n Lack of National Risk Fac tor Sur veil lance Sys tem

Can ada does not have an estab lished national risk fac tor sur veil lance
sys tem com pa ra ble to the Behav ioural Risk Fac tor Sur veil lance Sys tem
(BRFSS) in the United States. How ever, a simi lar risk fac tor sur veil lance
sys tem is cur rently in devel op ment at the Labo ra tory Cen tre for Dis ease
Con trol, Health Can ada.

n Physi cal Meas ures in Few National Sur veys

Few national sur veys in Can ada incor po rate physi cal meas ures, such as
blood pres sure or weight, and none on the scale of the National Health
and Nutri tion Exami na tion Sur vey (NHANES) in the United States. Thus,
our data on known or poten tial risk fac tors, such as hyper ten sion and
cen tral depo si tion of fat, are lim ited.

n Social Desir abil ity Bias in Self- Reports

Reli ance on self- report for data on risk fac tors such as obe sity and 
physi cal inac tiv ity intro duces the pos si bil ity of a social desir abil ity bias 
in the results (i.e., respon dents claim to be thin ner and more physi cally
active than they actu ally are), with the result that sur vey data on these
risk fac tors are proba bly inac cu rate.
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PREVENTION OF
DIABETES AND LONG-TERM
COMPLICATIONS

Pri mary Pre ven tion: Pre vent ing Dia be tes

The pre ven tion of Type 1 and Type 2 dia be tes requires dif fer ent strate -
gies, as they have quite dif fer ent causes. Pri mary pre ven tion efforts are
focused on the reduc tion of obe sity and physi cal inac tiv ity, which are the
known modi fi able risk fac tors for Type 2 dia be tes only. Fur ther evalua -
tion of the effec tive ness of such pro grams is required. At this time there
are no known modi fi able risk fac tors for Type 1 dia be tes. Addi tional
basic research is needed as the eti ol ogy of this con di tion remains
unclear.

Sec on dary Pre ven tion: Early Detec tion of Dia be tes
Through Screen ing

Sec on dary pre ven tion involves early iden ti fi ca tion of dia be tes through
screen ing to pre vent or delay the pro gres sion of the dis ease. In 1994,
the Cana dian Task Force on the Pe ri odic Health Exami na tion(42) rec om -
mended against screen ing for asymp to matic peo ple with Type 2 dia be -
tes. There were two rea sons why the Task Force was not in favour of
screen ing for dia be tes: (i) the lack of a screen ing test that com bined
accu racy with prac ti cal ity and (ii) the absence of ade quate evi dence 
that early detec tion and treat ment improved out come in asymp to matic
peo ple. 
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In terms of the lack of an appro pri ate screen ing test, new stud ies have
been pub lished since the Task Force final ized its report in Jan u ary,
1994. The report of the Ameri can Dia be tes Asso cia tion Expert Com mit -
tee on the Diag no sis and Clas si fi ca tion of Dia be tes Mel li tus lists three
criti cal sources of infor ma tion sup port ing the crea tion of a new cut point
for fast ing blood sugar for diag no sis(43); none of these was avail able in
Jan u ary, 1994. The sources are McCance's study in Pima Indi ans(44),
Engel gau's study in Egyp tians(45), and finally the National Health and
Nutri tion Exami na tion Sur vey III, which was unpub lished in 1994.

With regard to the lack of evi dence for improved out comes in asymp to -
matic peo ple as a result of early detec tion and treat ment of dia be tes,
the United King dom Pro spec tive Dia be tes Study (UKPDS) shows clear 
evi dence that tight gly ce mic con trol improves out come(46).  In con junc -
tion with the pre vious evi dence from UKPDS — that those with pre vi ously 
undi ag nosed dia be tes (30% of sub jects in the study) showed no sig nifi -
cant dif fer ence in the pro gres sion rates for any of the com pli ca tions or
con di tions com pared with those who pre sented ini tially with symp toms
of dia be tes(47) — this is more evi dence that peo ple with asymp to matic
Type 2 dia be tes would bene fit from screen ing and treat ment. The 
Cana dian Dia be tes Asso cia tion has endorsed screen ing in select groups
(includ ing eve ry one over the age of 45) in its 1998 clini cal prac tice
guide lines(14). It is hoped that the Task Force, now renamed the 
Cana dian Task Force on Pre ven tive Health Care, will revisit this ques tion
in the near future.

The posi tive bene fits of screen ing for Type 1 dia be tes have not been
estab lished and with the poten tial for nega tive psy cho so cial effects, it is
not rec om mended for this group.

Ter ti ary Pre ven tion: Pre vent ing or Delay ing the
Com pli ca tions of Dia be tes

Ter ti ary pre ven tion is aimed at delay ing or pre vent ing the devel op ment
of com pli ca tions in peo ple who already have dia be tes. A land mark trial
inves ti gat ing peo ple with Type 1 dia be tes showed that good gly ce mic
con trol can reduce the like li hood of micro vas cu lar com pli ca tions lead ing
to blind ness or kid ney dis ease, but the trend toward a decrease in mac -
ro vas cu lar dis ease was not sta tis ti cally sig nifi cant(48). The UKPDS(49) has
shown that tight con trol of blood sugar and blood pres sure reduces 
the rate of micro vas cu lar dis ease and mac ro vas cu lar dis ease (heart 
dis ease or stroke) in peo ple with Type 2 dia be tes. The treat ment of
hyper lipi de mia also pre vents the devel op ment of mac ro vas cu lar dis ease
in peo ple with dia be tes.  For all peo ple with dia be tes, regu lar foot and
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eye exami na tions with proper pre ven tive treat ment can pre vent ampu ta -
tions and pro gres sion of retino pa thy.

Edu ca tion: Key Role in Ter ti ary Pre ven tion

Dia be tes edu ca tion of health care pro fes sion als and those affected 
by dia be tes plays a key role in the ter ti ary pre ven tion of the dis ease.
Cana dian data are lack ing on how many peo ple with dia be tes receive
edu ca tion on self- management of their con di tion. A  US National 
Health Inter view Sur vey found that only 35% of peo ple with dia be tes 
had attended a class or pro gram about dia be tes(50).
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OPPORTUNITIES
FOR IMPROVED

DIABETES SURVEILLANCE,
PREVENTION, AND CONTROL

Dia be tes Today - A Sum mary of the Evi dence

Dia be tes is a sig nifi cant pub li c health prob lem in Can ada today. Over a
mil lion Cana di ans are esti mated to have dia be tes, although many are
unaware of their condition. It is the sev enth lead ing cause of death
based on mor tal ity data that under es ti mate the true prob lem. Dia be tes is 
the most com mon cause of end- stage renal dis ease, of new onset blind -
ness in the work ing age popu la tion, and of lower limb ampu ta tions, and
a noted risk fac tor for car dio vas cu lar dis ease(18). The increased mor bid ity
seen with dia be tes is clearly shown in this report. Peo ple with dia be tes
have poorer gen eral health per cep tion and more days of dis abil ity than
peo ple with out dia be tes. They have a much higher need for health care
serv ices.

There appears to be a trend toward increased dia be tes preva lence from
the analy sis of the two NPHS sur veys done to date, although this change
is not sta tis ti cally sig nifi cant. Other indi ca tors of increased preva lence,
how ever, are the increas ing rates of mor tal ity from dia be tes and the
increase in the amount of dia be tes medi ca tion dis pensed in Can ada. 
The number of Cana di ans with dia be tes can be expected to increase on
the basis of demo graphic fac tors, as the most com mon age of onset for
Type 2 dia be tes appears to be between 51 and 60 years of age. The 
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old est baby boom ers are enter ing this dec ade of life now. It is expected,
how ever, that the preva lence of dia be tes will increase for two addi tional
rea sons: the inci dence of Type 2 dia be tes will proba bly rise as the major
risk fac tor for dia be tes, obe sity, is increas ing at this time; the sec ond
rea son is that improve ment in dia be tes care should increase the sur vival
of peo ple with the con di tion after diag no sis.

A clear con clu sion from this report is that infor ma tion about dia be tes in
Can ada is quite lim ited. There are lim ited data in Can ada on the inci -
dence and prev a lence rates for dia be tes at the pro vin cial and
subprovincial levels. In fact, the pro por tion of com pli ca tions due to dia -
be tes, such as loss of vision, is not known at the national level. It is at
the subprovincial level that this infor ma tion about dia be tes is urgently
needed, because deci sions con cern ing dia be tes pre ven tion and con trol
pro grams are made locally as a result of region ali za tion in almost all
juris dic tions. As the evi dence has mounted dur ing the 1990s that the
com pli ca tions of dia be tes and pos si bly dia be tes itself are pre vent able, it
is dis cour ag ing to note that infor ma tion to assess base line status and
moni tor prog ress is not avail able for this dis ease.

Address ing the Prob lem

Since dia be tes is not a unique prob lem to Can ada, it is per haps best to
learn from inter na tional expe ri ence. The Dec la ra tion of the Ameri cas on
Dia be tes (DOTA) was endorsed by the Pan Ameri can Health Organi za tion 
(PAHO) in 1996. This dec la ra tion pro posed four Mini mum Essen tial
National Tar gets to improve the pre ven tion and con trol of dia be tes:

1. Cre ate a national focal point for dia be tes pro gram devel op ment.
2. Es tab lish national sur veil lance.
3. Cre ate a national stra te gic plan for pre ven tion and con trol.
4. Set national and local tar gets. 

The first national tar get has been achieved in the crea tion of the 
Dia be tes Coun cil of Can ada (DCC). This coa li tion of diabetes- related
non- governmental organi za tions and fed eral gov ern ment agen cies can
act as the focal point for dia be tes pro gram devel op ment. The Adult
Health Divi sion of Health Pro mo tion and Pro grams Branch of Health 
Can ada pro vides logis tic and finan cial sup port to the DCC.

The sec ond national tar get, to es tab lish national sur veil lance, is an 
ini tia tive of the DCC. The National Dia be tes Sur veil lance Sys tem (NDSS)
is being devel oped by the Labo ra tory Cen tre for Dis ease Con trol of
Health Can ada along with pro vin cial and ter ri to rial gov ern ments, non-
 governmental organi za tions, aca demic cli ni cians, and other fed eral
agen cies. This pro posed sys tem will use exist ing admin is tra tive data -
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bases and record link age to pro vide infor ma tion such as the fol low ing:
inci dence and preva lence of Type 1 and Type 2 dia be tes, inci dence and
preva lence of dia be tes com pli ca tions, dia be tes man age ment prac tices
by health pro fes sion als and patients, ambu la tory health care utili za tion,
pro vi sion of dia be tes edu ca tion, qual ity of dia be tes care, eco nomic costs 
of dia be tes, and the effec tive ness of dia be tes pre ven tion and con trol pro -
grams.

The third national tar get is to cre ate a national dia be tes strat egy for the
pre ven tion and con trol of dia be tes. This has been dis cussed by the DCC,
and a back ground docu ment review ing the rele vant issues has been
funded by Health Can ada and will be com pleted early in 1999. This 
dis cus sion paper is only the first step in a multi- sectoral con sul ta tion
process. This strat egy will need to address pri mary, sec on dary, and 
ter ti ary pre ven tion of dia be tes. The Abo rigi nal Dia be tes Strat egy at 
pres ent being devel oped by Medi cal Serv ices Branch and Abo rigi nal
groups will be an inte gral part of a national dia be tes strat egy.

The final goal through DOTA is to set national and local tar gets based 
on epi de mi ol ogic and resource esti mates. It is becom ing no longer
accept able to fund dis ease pre ven tion and con trol pro grams with out
know ing the pres ent status of the dis ease and the planned out come of
the inter ven tion. Clearly, this final step requires a func tional national 
sur veil lance sys tem and a well- coordinated pre ven tion and con trol 
strat egy.

Con clu sion

Dia be tes is a sig nifi cant prob lem in Can ada today. Although lim ited 
sur veil lance makes the pic ture of this dis ease incom plete, it is clear that
dia be tes will exact an increas ing bur den on Cana di ans in the near future. 
The com pli ca tions of dia be tes can be pre vented, how ever, and there is
some evi dence that Type 2 dia be tes can be pre vented through life style
modi fi ca tion. A logi cal approach to this prob lem is pro vided through
PAHO’s Dec la ra tion of  the Ameri cas on Dia be tes. Action has begun
along the path to improved dia be tes sur veil lance, pre ven tion, and con -
trol. These goals can be achieved through the vision and per sis tance 
of all dia be tes stake hold ers in Can ada.
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GLOSSARY

Age- specific Rate
The number of cases or deaths per 100,000 per sons per year for a
speci fied age group. Five- year age groups are com monly used.

Age- standardized Rate
An adjusted rate that rep re sents what the crude rate would have
been in the study popu la tion (such as a prov ince or a cen sus 
divi sion) if that popu la tion had the same age dis tri bu tion as the
stan dard popu la tion, which in this report is the 1991 Cana dian
popu la tion. How ever, because stan dardi za tion pro duces a sum mary
meas ure, it may obscure impor tant dif fer ences in the age- specific
pat terns. Also, stan dard ized rates can be com pared with each other
only when the same stan dard popu la tion has been used to obtain
the rate.

Body Mass Index (BMI)
A meas ure of human body size and pro por tion. It is defined as the
weight in kilo grams divided by the square of height in metres (see
Obe sity).

ICD-9
Inter na tional Clas si fi ca tion of Dis ease, 9th edi tion.

Inci dence
The number of new instances of ill ness com menc ing, or of per sons
fal ling ill, dur ing a given pe ri od in a speci fied popu la tion.
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Lead ing Causes of Death
The lead ing causes of death are those dis eases that account for a
high pro por tion of the total number of deaths (tak ing the number 
of deaths reported for a given dis ease chap ter based on the ICD-9
clas si fi ca tion and divid ing by the total number of deaths for a given
pe ri od).

Life Expec tancy
Life expec tancy is a sum mary meas ure of the health status of 
a popu la tion. It is defined as the aver age number of years an 
indi vid ual of a given age is expected to live if cur rent mor tal ity rates
con tinue to apply.

Mor tal ity
Death from a par ticu lar cause.

Mor tal ity Data
Mor tal ity or death data are col lected by the pro vin cial reg is trar of
vital sta tis tics for per sons resi dent in that prov ince or ter ri tory at 
the time of death and sent to Sta tis tics Can ada for final edit ing. 
The death reg is tra tion cov ers all deaths of Cana di ans occur ring in
Can ada and to some extent in the United States. Deaths occur ring 
in coun tries other than Can ada and the United States are not 
cov ered.

Non- Proxy (NPHS)
See Proxy/Non- Proxy

Obe sity
The National Popu la tion Health Sur vey 1996 (Sta tis tics Can ada) 
uses the fol low ing cri te ria for lev els of obe sity: (i) “some excess
weight” = Body Mass Index 25-27, and (ii)  “over weight” = Body
Mass Index > 27. The  U.S. National Insti tutes of Health uses the 
fol low ing cri te ria: (i) “over weight” = Body Mass Index 25-29.9 ,
(ii) “obe sity” = Body Mass Index 30-39.9, and (iii) “extreme obe -
sity” = Body Mass Index ≥ 40 (see Body Mass Index).

Physi cal Inac tiv ity
A rela tive term that refers to a lack of exer cise, the defi ni tion of
which var ies among research ers.

Poten tial Years of Life Lost (PYLL)
A meas ure of the rela tive impact of vari ous dis eases and lethal
forces on soci ety result ing in youth ful or pre ma ture deaths. The
PYLL due to a par ticu lar cause is cal cu lated by a sum ming, over all
per sons dying from that cause, of the years that each indi vid ual
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would have lived had they expe ri enced nor mal life expec ta tion (see
Life Expec tancy).

Preva lence
The number of exist ing instances of a given ill ness, at a given time,
in a speci fied popu la tion.

Proxy/Non- Proxy (NPHS)

Proxy:
One knowl edge able per son in every par tici pat ing house hold pro -
vided gen eral socio- demographic and health infor ma tion about each 
house hold mem ber.

Non- Proxy:
One ran domly selected per son in each par tici pat ing house hold was
cho sen to pro vide in- depth infor ma tion about his or her own health.

Rate
The pro por tion of a group affected over a pe ri od of time, such as a
year. It is usu ally expressed as the number of new cases (deaths,
sepa ra tions etc.) per 1,000 or 100,000 peo ple per year.

Stan dard Popu la tion
A popu la tion struc ture that is used to pro vide a con stant age dis tri -
bu tion, so that the rates of dif fer ent study popu la tions can be
adjusted to it and can be prop erly com pared (see Age- Standardized
Rates).

Waist - Hip Ratio
The ratio of waist cir cum fer ence (cm) to hip cir cum fer ence (cm). It is 
used as a meas ure ment of obe sity (see Obe sity).
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APPENDIX A 

DIABETES COUNCIL OF CANADA

Mem ber Organi za tions (1998) 

Cana dian Dia be tes Asso cia tion

Juve nile Dia be tes Foun da tion of Can ada

L’As so cia tion du diabète du Qué bec

National Abo rigi nal Dia be tes Asso cia tion

Assem bly of First Nations

Heart and Stroke Foun da tion of Can ada

Kid ney Foun da tion of Can ada

Cana dian National Insti tute for the Blind

Cana dian Phar ma cists Asso cia tion of Can ada

Medi cal Research Coun cil of Can ada

Health Can ada
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APPENDIX B

GENERAL INFORMATION
DIABETES MELLITUS
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This sec tion sum ma rizes cur rent clin i cal infor ma tion on dia be tes 
mellitus for the gen eral reader, as well as rel e vant epidemiologic
infor ma tion not avail able at the national level in Can ada. Unless 
oth er wise noted, the infor ma tion source for this sec tion is Dia be tes 
in Amer ica, 2nd Ed., National Insti tutes of Health, 1995. Addi tional
infor ma tion sources include jour nal arti cles, and pub li ca tions of
the Cana dian Dia be tes Asso ci a tion (CDA) and the Cen ters for 
Dis ease Con trol and Pre ven tion (CDC) in the United States.



DIABETES MELLITUS

Descrip tion

Dia be tes mel li tus is a con di tion result ing from an inabil ity of the body 
to suf fi ciently pro duce and/or prop erly use insu lin. Insu lin, a hor mone
secreted from beta cells in the pan creas, assists with the con ver sion of
glu cose into energy. With out insu lin, glu cose can not be suf fi ciently
absorbed from the blood stream into the cells of the body (pri mar ily in
mus cle, fat and liver tis sue). Chronic high lev els of blood glu cose due to
dia be tes are asso ci ated with long- term dam age, dys func tion and fail ure
of vari ous organs, espe cially the kid neys, eyes, nerves, heart, and blood
ves sels. 

There are three main types of dia be tes: Type 1 dia be tes, Type 2 dia be -
tes, and ges ta tional dia be tes. Impaired fast ing glu cose and impaired
glu cose tol er ance are con di tions that can lead to dia be tes. Most of our
infor ma tion on dia be tes in terms of life expec tancy, com pli ca tion rates,
and risk fac tors comes from US data sources.

n Type 1 Dia be tes

Type 1 dia be tes, pre vi ously known as insu lin-dependent dia be tes, 
typ i cally occurs in child hood or ado les cence and requires mul ti ple daily
injec tions of insu lin for sur vival. The most com mon form of Type 1 
dia be tes  is caused by auto-immune destruc tion of beta-cells, result ing
in an inabil ity of the pan creas to pro duce insu lin. Type 1 dia be tes may
account for 5% to 10% of all diag nosed cases of dia be tes(51).

Accord ing to US data, the reduc tion in life expec tancy seen in peo ple
with Type 1 dia be tes is depend ent on the age at diag no sis. At  a mini -
mum, life expec tancy is short ened by 15 years.  One study using life
insur ance records showed a reduc tion in life expec tancy of 27 years in
those diag nosed bef ore age 15. A study of patients at the Joslin Clinic, 
a US clinic spe cial iz ing in dia be tes, found only a 16 to 17 year reduc tion
in life expec tancy for those diag nosed at ages 10 or 15.  How ever, peo -
ple who are treated at the Joslin Clinic would tend to be from wealth ier
fami lies and would likely receive bet ter medi cal care.

n Type 2 Dia be tes

Type 2 dia be tes, pre vi ously known as non-insulin depend ent dia be tes,
typ i cally begins after age 40. Type 2 dia be tes may account for 90% to
95% of all diag nosed cases of dia be tes(51). The onset of Type 2 dia be tes 
is a two-stage pro cess: (1) resis tance to insu lin’s action, often exac er -
bated by obe sity, fol lowed by (2) the pan creas fail ing to increase insu lin
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enough to com pen sate ade quately. This form of dia be tes has recently
been detected in Aborig i nal youth and is known as Pae di at ric Type 2 
dia be tes or Type 2Y dia be tes (“Y” refer ring to youth).

Life expec tancy is reduced by 5 to 10 years in middle- aged peo ple with
Type 2 dia be tes. Life expec tancy var ies with age of onset, the reduc tion
being greater the younger the age at diag no sis.

n Ges ta tional Dia be tes Mel li tus

Ges ta tional dia be tes mellitus (GDM) is defined as  glu cose intol er ance
first rec og nized dur ing preg nancy. Usually this form of dia be tes is a 
tran sient con di tion that dis ap pears by six weeks postpartum. Ges ta tional 
dia be tes is asso ci ated with an excess inci dence of fetal macrosomia 
(“big babies”), pre-eclampsia, and Cesar ean sec tion. Women who have
had ges ta tional dia be tes are at increased risk for later devel op ment of
Type 2 dia be tes. There is some evi dence that Type 2 dia be tes devel ops
in approx i mately one third of women who have ever had ges ta tional 
dia be tes(52).

n Asso ci ated Con di tions 

Peo ple with blood glu cose lev els greater than those con sid ered nor mal
but less than the level that is diag nos tic of dia be tes on stan dard tests 
are clas si fied as hav ing impaired fast ing glu cose (IFG) (if given a fast ing
glu cose test), or impaired glu cose tol er ance (IGT) (if given an oral glu -
cose tol er ance test). Peo ple in these groups are con sid ered to be at high 
risk for dia be tes and/or its com pli ca tions. IFG or IGT prev a lence rates are 
not avail able at the national level in Can ada. In the United States, an
esti mated 7% of the pop u la tion have IFG(51). A study con ducted in the UK 
from 1990-1992 found the prev a lence of IGT, based on World Health
Orga ni za tion cri te ria, to be 16.8% among those 40 to 65 years of age(3)

Researchers are inves ti gat ing how to pre dict which of those peo ple with
IFG or IGT will go on to have dia be tes and how to pre vent such 
pro gres sion.

Symp toms and Diag nos tic Test ing

n Symp toms 

The clas sic symp toms of dia be tes mel li tus are fatigue, polyuria (fre quent
uri na tion), poly dip sia (unusual thirst), and unex plained weight loss. In
Type 1 dia be tes, the symp toms usu ally prog ress quickly and are often
dra matic. In Type 2 dia be tes, since symp toms are slower to prog ress, it
is pos si ble to have no appar ent symp toms and be diag nosed on a non-
 related medi cal exami na tion.
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These symp toms are also com pat i ble with dia betic ketoacidosis (DKA), 
a con di tion result ing from abso lute insu lin defi ciency and excess con -
tra-insulin hor mones, which can lead to coma and death. DKA is much
more com mon among those with Type 1 dia be tes. Before the dis cov ery
of insu lin, peo ple with Type 1 dia be tes usu ally died of DKA(34).

n Diag nos tic Test ing

The Cana dian Dia be tes Asso ci a tion (CDA) released new cri te ria for 
the diag no sis of dia be tes in 1998 in its revi sion of the Clin i cal Prac tice
Guide lines for the Man age ment of Dia be tes in Can ada(14). The new 
diag nos tic cri te ria are based upon a num ber of recent stud ies dem on -
strat ing that the pre vi ous diag nos tic cri te ria using the fast ing plasma
glu cose test (FPG) lacked sen si tiv ity (pro por tion of dia be tes cases accu -
rately detected) com pared with the sen si tiv ity of the oral glu cose tol er -
ance test (OGTT). How ever, the OGTT has prob lems of less spec i fic ity
(pro por tion of non-diabetes cases accu rately iden ti fied) com pared with
the FPG, as well as a lack of test-retest reli abil ity. Also, because the
OGTT is a more dif fi cult and expen sive test to per form, it has not
received wide clin i cal accep tance. 

The new FPG diag nos tic cri te ria increase the sen si tiv ity of that test by
low er ing the cut point for a diag no sis of dia be tes, from 7.8 to 7.0
mmol/L. The use of the new FPG cri te ria for a diag no sis of dia be tes
should increase the number of peo ple with diag nosed dia be tes as well
as decrease the pro por tion of undi ag nosed cases.

Treat ment/Man age ment of Dia be tes

The pri mary goal of ther apy for dia be tes is the main te nance of the 
pati ent’s health in terms of his or her qual ity of life and over all sense of
well- being, as well as the avoid ance of acute and chronic com pli ca tions.
Since vir tu ally every aspect of daily life may be affected by treat ment, 
the per son with dia be tes is the key mem ber of the dia be tes health care
team. For most peo ple with dia be tes, improv ing meta bolic con trol (such
that blood glu cose is near nor mal lev els at all times) will achieve the 
pri mary goal of pre vent ing long- term com pli ca tions. Depend ing upon
the type of dia be tes and the ther apy required to achieve near nor mal 
lev els of blood glu cose, this objec tive may be more or less dif fi cult to
achieve with out caus ing acute side effects. The meta bolic goals of 
treat ment/man age ment must there fore be indi vidu al ized. Edu ca tion of
health care pro vid ers and of the peo ple affected with dia be tes and their
fami lies is a cor ner stone of effec tive treat ment and self- management of
this con di tion. 
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n Type 1 Dia be tes

Lack of insu lin pro duc tion by the pan creas makes Type 1 dia be tes 
par tic u larly dif fi cult to con trol. Treat ment requires a strict reg i men that
typ i cally includes a care fully cal cu lated diet, planned phys i cal activ ity,
home blood glu cose test ing up to sev eral times a day, and mul ti ple daily 
insu lin injec tions(51).

n Type 2 Dia be tes

Treat ment typ i cally includes diet con trol, exer cise, home blood glu cose
test ing, and in most cases, oral med i ca tion and/or insu lin.  Approx i -
mately 40% of peo ple with Type 2 dia be tes require insu lin injec tions(51).

n Ges ta tional Dia be tes Mel li tus

Treat ment for women with ges ta tional dia be tes includes die tary coun sel -
ing, regu lar and mod er ate exer cise, glu cose moni tor ing, and insu lin
ther apy if diet alone does not achieve tar get blood glu cose. The value of
treat ment for ges ta tional dia be tes remains con tro ver sial.

Risk Fac tors for Dia be tes

n Type 1 Dia be tes - Risk Fac tors

Race and Eth nic Back ground. Race and eth nic back ground are
accepted risk fac tors for Type 1 dia be tes. Rates are higher among
non-Hispanic whites than blacks or His pan ics in the United States.

Age. Inci dence increases with age through child hood and ado les cence
but decreases dur ing adult hood. 

Geo graphic Vari abil ity. Com par i sons among coun tries facil i tated by
the World Health Orga ni za tion (WHO) have found the high est rates of
Type 1 dia be tes in Scan di na via, inter me di ate rates in Can ada and the
United States, and low rates in Japan and Tan za nia. 

Sea sonal Vari abil ity. Most stud ies show some sea sonal vari a tion, with
inci dence rates low est in the warm sum mer months. 

Genetic Sus cep ti bil ity/Fam ily His tory.  Genetic sus cep ti bil ity is a fac -
tor in Type 1 dia be tes but is not as strong a fac tor as in Type 2 dia be tes. 

Pos si ble Links to Diet and Expo sure to Viruses. There is some evi -
dence of a pro tec tive effect of breast-feeding against Type 1 dia be tes. 

Note. Type 1 dia be tes affects males and females equally. 
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n Type 2 Dia be tes - Risk Fac tors

Age. The prev a lence of Type 2 dia be tes increases rap idly with age. The
usual onset of dia be tes is after age 40. 

Genetic Sus cep ti bil ity/Fam ily His tory. Increased risk of dia be tes with
a pos i tive fam ily his tory of dia be tes is prob a bly due to genetic and envi -
ron men tal fac tors. Evi dence for genetic fac tors comes from twin stud ies
where the prob a bil ity of find ing dia be tes in both twins is twice as high
among iden ti cal twins as fra ter nal twins.

Obe sity. Obe sity is a well-recognized risk fac tor for dia be tes. Dia be tes
has been pos i tively asso ci ated with each of the fol low ing: (a) the level 
of obe sity, (b) the dura tion of obe sity, and (c) body fat dis tri bu tion
(i.e., cen tral depo si tion of fat). 

Phys i cal Inac tiv ity. Phys i cal inac tiv ity is con sid ered a risk fac tor on the
basis of obser va tional and ecologic stud ies. 

Eth nic Back ground. Eth nic back ground has been accepted as an 
inde pend ent risk fac tor based on stud ies of high prev a lence pop u la tions
(Aborig i nal, Black, His panic), which have found increased risk for dia be -
tes among these pop u la tions com pared with the white pop u la tion after
con trol ling for all other known risk fac tors.

Note. High blood pres sure and  dyslipidemia (dis tur bances in lipo pro tein 
pat terns, linked to cor o nary heart dis ease) are asso ci ated with dia be tes,
although it is not clear at this time whether these fac tors con trib ute to 
a per son’s risk of get ting dia be tes, or are caused by dia be tes itself. Gen -
der is not an inde pend ent risk fac tor for Type 2 dia be tes in the gen eral
pop u la tion. Smoking has been asso ci ated with dia be tes in a few stud ies
but it is unclear if smok ing is a causal fac tor in the onset of dia be tes. It 
is clear that smok ing is a causal fac tor for car dio vas cu lar dis ease, one 
of the major com pli ca tions of dia be tes.

n Ges ta tional Dia be tes - Risk Fac tors

US stud ies have reported an increased risk of ges ta tional dia be tes
among Afri can Ameri cans, His panic/Latino Ameri cans, Ameri can Indi ans,
and peo ple with a fam ily his tory of dia be tes. Obe sity is also asso ci ated
with higher risk.

Long- Term Com pli ca tions of Dia be tes

The main long- term com pli ca tions of dia be tes are as fol lows: (i) micro -
vas cu lar dis ease, or small blood ves sel dam age, includ ing retino pa thy
(eye dis ease) and neph ro pa thy (kid ney dis ease); (ii) mac ro vas cu lar dis -
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ease, or large blood ves sel dam age, includ ing ischemic heart dis ease,
stroke, and periph eral vas cu lar dis ease; (iii) neu ro pa thy (nerv ous sys tem
dis ease); and (iv) foot prob lems. Hyper ten sion (high blood pres sure) is a
risk fac tor for most com pli ca tions of dia be tes. There is strong evi dence
that early diag no sis and tight con trol of blood sugar lev els and blood
pres sure can pre vent or delay these com pli ca tions. 

n Car dio vas cu lar Dis ease

The risk of heart dis ease is sub stan tially increased for peo ple with 
dia be tes. Accord ing to 1996 national sur vey data (NPHS 1996/97), 
Cana di ans have 2 to 6 times (depend ing on age) the like li hood of hav ing 
heart dis eases or stroke if they have dia be tes as those with out dia be tes.
Heart dis ease is uncom mon in those under 30 with Type 1 dia be tes.
Adults with dia be tes are more likely than those with out to have risk 
fac tors for heart dis ease, espe cially high blood pres sure, low lev els of
HDL cho les terol, and high lev els of tri glyc erides. How ever, some of the
increased risk of heart dis ease asso ci ated with dia be tes appears to be
inde pend ent of these fac tors.

n Kid ney Dis ease (Nephropathy)

After 7 to 15 years, 25 to 40% of all patients with Type 1 dia be tes
develop micro al bu minuria. Of these, over 90% prog ress to pro te in uria
over time. Kid ney func tion declines at vari able rates; it appears to be a
slower decline in Type 2 dia be tes. After 10 years of per sis tent pro te in -
uria, the inci dence of chronic kid ney fail ure is 11% in those with Type 2
dia be tes and 50% in those with Type 1 dia be tes.

n Blind ness

Three com pli ca tions of dia be tes can lead to blind ness: retino pa thy, 
cata racts, and glau coma. Of peo ple who have had dia be tes for at least
15 years, 97% of insulin- taking patients and 80% of those not tak ing
insu lin have retino pa thy; the most severe mani fes ta tion, prolif era tive 
dia betic retino pa thy, occurs in 40% of those tak ing insu lin and 5% of
those not tak ing insu lin. Of peo ple who have had insulin- dependent 
dia be tes for 30 or more years, 12% are blind. Dia betic retino pa thy is the
lead ing cause of new cases of legal blind ness among the work ing age
popu la tion.

n Nerv ous Sys tem Dis ease (Neu ro pa thy)

Roughly 60% of peo ple with dia be tes have some de gree of dia betic 
neu ro pa thy, and in half of these it devel ops within nine years of diag no -
sis. Most have a mixed motor/sen sory defi cit result ing in decreased 
sen sa tion, increased sen si tiv ity, pain, weak ness, and mus cle wast ing.
Fre quently, abnor mal func tion ing of the auto nomic (self- functioning)
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nerv ous sys tem leads to dis or ders of the heart and cir cu la tion, and gas -
tro in tes ti nal and geni tou ri nary tracts.

n Lower Extrem ity Ampu ta tions (LEA) 

The risk of lower extrem ity (limb) ampu ta tions fol low ing dia be tes diag -
no sis is 6% at 20 years and 11% at 30 years. Lower limb ampu ta tions
are typi cally the result of a foot infec tion that does not heal and even tu -
ally becomes gan gre nous. The ini tial wound is often the result of a lack
of pro tec tive sen sory func tion in the foot due to neu ro pa thy. The inabil ity 
of the wound to heal prop erly is due to decreased blood and nutri ent
flow to the lower limbs, the result of periph eral vas cu lar dis ease in most
cases.

n High Blood Pres sure (Hyper ten sion)

An esti mated 40% of peo ple with dia be tes in Can ada have high blood
pres sure. High blood pres sure is one of the main risk fac tors for car dio -
vas cu lar dis ease.

n Den tal Dis ease

Periodontal dis ease (a type of dis ease that can lead to tooth loss) occurs
with greater fre quency and sever ity among peo ple with dia be tes.
Periodontal dis ease has been reported to occur among 30% of peo ple
aged 19 years or older with Type 1 dia be tes(51). 

n Com pli ca tions of Preg nancy (for women with pre- existing
dia be tes)

The rate of major con gen i tal mal for ma tions in babies born to women
with pre-existing dia be tes var ies from 0% to 5% among women who
receive pre con cep tion care to 10% among women who do not. Between
3% and 5% of preg nan cies among women with dia be tes result in the
death of the new born; the rate among women who do not have dia be tes
is 1.5%(51).

n Other Com pli ca tions

Dia be tes can directly cause acute life-threatening events, such as dia -
betic ketoacidosis and hyperosmolar nonketotic coma, as a result of 
bio chem i cal imbal ance in uncon trolled dia be tes. Peo ple with dia be tes
are more sus cep ti ble to many other ill nesses. For exam ple, they are
more likely to die of pneu mo nia or influ enza than peo ple who do not
have dia be tes(51).
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EVALUATION AND ORDER FORM

We hope that this report has pro vided you and your organi za tion
with use ful infor ma tion on the status of dia be tes in Can ada. Your
feed back will enable us to improve and expand future reports.

Please let us know: 

• what you found use ful in this report and would like to see
updated in future reports

• what addi tional infor ma tion you would like to see in future
reports (e.g., addi tional analy ses, graphs, etc.)

• any related infor ma tion requests  

Sender:

Name/Title:

Organi za tion:

Address:

Phone: (______) ________________ Fax: (______) ________________

Mail to:
Dia be tes Divi sion
Bureau of Cardio-Respiratory Dis eases and Dia be tes
Lab o ra tory Cen tre for Dis ease Con trol, Health Pro tec tion Branch
Health Can ada
Postal Loca tor #1918C3
Jeanne Mance Bldg., Tunney’s Pas ture
Ottawa, Ont. K1A 0K9 

or e-mail:  bcrdd@hc-sc.gc.ca


