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1.All children with diabetes should have access to an expe-
rienced pediatric DHC team and specialized care starting
at diagnosis [Grade D, Level 4 (1)].

2. Children with new-onset type 1 diabetes who are med-
ically stable should receive their initial education and man-
agement in an outpatient setting, providing appropriate
personnel and daily telephone consultation service are
available in the community [Grade B, Level 1A (2)].

3.To ensure ongoing and adequate metabolic control, pedi-
atric and adult diabetes care services should collaborate
to prepare adolescents and young adults for the transition
to adult diabetes care [Grade C, Level 3 (100)].

Glycemic targets
4. Glycemic targets should be graduated with age (Table 1):

• Children <6 years of age should aim for an A1C of
<8.5% [Grade D, Consensus]. Extra caution should be used
to minimize hypoglycemia because of the potential asso-
ciation in this age group between severe hypoglycemia
and later cognitive impairment [Grade D, Level 4 (101)].

• Children 6 to 12 years of age should aim for an A1C
target of <8.0% [Grade D, Consensus].

• Adolescents should aim for the same glycemic targets
as adults [Grade A, Level 1A (4)].

5. Children with persistently poor diabetes control (e.g.A1C
>10%) should be referred to a tertiary pediatric diabetes
team and/or mental health professional for a comprehen-
sive interdisciplinary assessment [Grade D, Consensus].
Intensive family and individualized psychological interven-
tions aimed at improving glycemic control should be con-
sidered to improve chronically poor metabolic control
[Grade A, Level 1A (102,103)].

Insulin therapy
6. Children with new-onset diabetes should be started on 

at least 2 daily injections of short-acting insulin or rapid-
acting insulin analogues combined with an intermediate-
or long-acting insulin [Grade D, Consensus].

7. Insulin therapy should be assessed at each clinical
encounter to ensure it still enables the child to meet
A1C targets, minimizes the risk of hypoglycemia and
allows flexibility in carbohydrate intake, daily schedule
and activities [Grade D, Consensus]. This assessment 
should include consideration of:
• Increased frequency of injections [Grade D, Consensus]
• Change in the type of basal (long-acting analogue) and/or

prandial (rapid-acting analogue) insulin [Grade B, Level 2
(17), for adolescents; Grade D, Consensus, for younger children].

• Change to CSII therapy [Grade C, Level 3 (104)].

Hypoglycemia
8. In children, the use of mini-doses of glucagon (20 µg per

year of age to a maximum of 150 µg) should be consid-
ered in the home management of mild or impending
hypoglycemia associated with inability or refusal to take
oral carbohydrate [Grade D, Level 4 (27)].

9. In the home situation, severe hypoglycemia in an uncon-
scious child >5 years of age should be treated with 1 mg
of glucagon subcutaneously or intramuscularly. In children
≤5 years of age, a dose of 0.5 mg of glucagon should be
given.The episode should be discussed with the diabetes
healthcare team as soon as possible and consideration
given to reducing insulin doses for the next 24 hours to
avoid further severe hypoglycemia [Grade D, Consensus].

10. Dextrose 0.5 to 1 g/kg should be given over 1 to 3 min-
utes to treat severe hypoglycemia with unconsciousness
when IV access is available [Grade D, Consensus].

Diabetic ketoacidosis
11.To prevent DKA in children with diabetes:

• Targeted public awareness campaigns should be con-
sidered to educate parents and other caregivers 
(e.g. teachers) about the early symptoms of diabetes 
[Grade C, Level 3 (33)].

• Comprehensive education and support services
[Grade C, Level 3 (35)], as well as 24-hour telephone
services [Grade C, Level 3 (36)], should be available 
for families of children with diabetes.

12. DKA in children should be treated according to pedi-
atric-specific protocols [Grade D, Consensus]. If appropri-
ate expertise/facilities are not available locally, there
should be immediate consultation with a centre with
expertise in pediatric diabetes [Grade D, Consensus].

13. In children in DKA, rapid administration of hypotonic flu-
ids should be avoided [Grade D, Level 4 (41)]. Circulatory
compromise should be treated with only enough isoton-
ic fluids to correct circulatory inadequacy [Grade D,
Consensus]. Restoration of ECFV should be extended
over a 48-hour period with regular reassessments of
fluid deficits [Grade D, Level 4 (41)].

14. In children in DKA, IV insulin bolus should not be given; an
IV infusion of short-acting insulin should be used at an ini-
tial dose of 0.1 units/kg/hour [Grade D, Level 4 (45)]. The
insulin infusion should not be started until 1 hour after
starting fluid replacement therapy [Grade D, Level 4 (48)].

15. In children in DKA, the insulin infusion rate should be
maintained until the plasma anion gap normalizes. Once
PG reaches 14.0 to 17.0 mmol/L, IV glucose should be
started to avoid hypoglycemia [Grade D, Consensus].

16. In children in DKA, administration of sodium bicarbonate
should be avoided except in extreme circulatory com-
promise, as this may contribute to CE [Grade D, Level 4
(40)].

Microvascular complications
17. Prepubertal children and those in the first 5 years of 

diabetes should be considered at very low risk for
microalbuminuria [Grade A, Level 1 (82,83)]. Screening 
for microalbuminuria should be performed annually 
commencing at 12 years of age in children with type 1
diabetes >5 years’ duration [Grade D, Consensus].
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18.Adolescents with type 1 diabetes should be screened for
microalbuminuria with a first morning urine ACR (pre-
ferred) [Grade B, Level 2 (81)] or a random ACR [Grade
D, Consensus].Abnormal results should be confirmed
[Grade B, Level 2 (105)] at least 1 month later with a 
first morning ACR, and if abnormal, followed by timed,
overnight, or 24-hour split urine collections for albumin
excretion rate [Grade D, Consensus]. Microalbuminuria
should not be diagnosed in adolescents unless it is per-
sistent as demonstrated by 3 consecutive timed collec-
tions obtained at 3- to 4-month intervals over a
12-month period [Grade D, Consensus].

19.Adolescents with persistent microalbuminuria should be
treated as per adult guidelines [Grade D, Consensus].

20. Proliferative retinopathy should be considered rare in pre-
pubertal children, and within the first 5 years of diagnosis
of diabetes [Grade B, Level 2 (87,106)]. In children ≥15
years of age with type 1 diabetes, screening and evaluation
for retinopathy by an expert professional should be per-
formed annually starting 5 years after the onset of dia-
betes [Grade D, Consensus].The screening interval can be
increased to every 2 years in children with type 1 diabetes
who have good glycemic control, duration of diabetes <10
years, and no significant retinopathy (as determined by an
expert professional) [Grade D, Consensus].

21. Postpubertal children with type 1 diabetes of >5 years’
duration and poor metabolic control should be ques-
tioned about symptoms of numbness, pain, cramps and
paresthesia, and examined for skin sensation, vibration
sense, light touch and ankle reflexes [Grade D, Consensus].

Comorbid conditions and other complications 
22. Children with type 1 diabetes who are <12 years of age

should be screened for dyslipidemia if they have other
risk factors such as obesity (BMI >95th percentile for
age and gender), and/or a family history of dyslipidemia
or premature CVD. Routine screening for dyslipidemia
should begin at 12 years of age, with repeat screening
after 5 years [Grade D, Consensus].

23. Children with type 1 diabetes and dyslipidemia should be
treated as per lipid guidelines for adults with diabetes
[Grade D, Consensus].

24.All children with type 1 diabetes should be screened for
hypertension at least twice annually [Grade D, Consensus].

25. Children with type 1 diabetes and BP readings persist-
ently above the 95th percentile for age should receive
lifestyle counselling, including weight loss if overweight
[Grade D, Level 4 (107)]. If BP remains elevated, treatment
should be initiated based on recommendations for chil-
dren without diabetes [Grade D, Consensus].

26. Influenza immunization should be offered to children
with diabetes as a way to avoid an intercurrent illness
that could complicate diabetes management [Grade D,
Consensus].

27. Formal smoking prevention and cessation counselling
should be part of diabetes management for children with
diabetes [Grade D, Consensus].

28.Adolescent females with type 1 diabetes should receive
counselling on contraception and sexual health in order
to avoid unplanned pregnancy [Grade D, Consensus].

29.Adolescent females with type 1 diabetes have a 2-fold
increased risk for eating disorders [Grade B, Level 2 (69)]
and should be regularly screened using nonjudgemental
questions about weight and shape concerns, dieting,
binge eating and insulin omission for weight loss [Grade
D, Consensus].

30. Children with type 1 diabetes who have thyroid antibod-
ies should be considered high risk for autoimmune thy-
roid disease [Grade C, Level 3 (73)]. Children with type 1
diabetes should be screened at diabetes diagnosis with
repeat screening every 2 years using a serum TSH and
thyroperoxidase antibodies [Grade D, Consensus]. More
frequent screening is indicated in the presence of posi-
tive thyroid antibodies, thyroid symptoms, or goiter
[Grade D, Consensus].

31. Children with type 1 diabetes and symptoms of classic
or atypical celiac disease (Table 3) should undergo celiac
screening [Grade D, Consensus], and if confirmed, be treat-
ed with a gluten-free diet to improve symptoms [Grade
D, Level 4 (76)] and prevent the long-term sequelae of
untreated classic celiac disease [Grade D, Level 4 (77)].
Parents should be informed that the need for screening
and treatment of asymptomatic (silent) celiac disease is
controversial [Grade D, Consensus].
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Unless otherwise specified, the term “child” is used for individuals 0 to 18
years of age, and the term “adolescent” for those 13 to 18 years of age.

INTRODUCTION
Type 2 diabetes in children has increased in frequency in
North America over the past 2 decades (1). Most of these chil-
dren are from ethnic groups at high risk for type 2 diabetes,
namely of Aboriginal, African, Hispanic or Asian descent.
Limited Canadian prevalence data are available.The prevalence
of type 2 diabetes in Canadian Aboriginal children 5 to 18
years of age is as high as 1%, with the highest prevalence in the
Plains Cree of Central Canada (2,3). Data from the United
States suggest a 10- to 30-fold increase in the number of chil-
dren with type 2 diabetes over the past 10 to 15 years (4).

PREVENTION
Breastfeeding has been shown to reduce the risk of youth-
onset type 2 diabetes in some populations (5).

Obesity is a major modifiable risk factor for the develop-
ment of type 2 diabetes. In 2004, 18% of Canadian children
and adolescents were overweight and 8% were obese (6).
Studies on prevention of obesity in children are limited and
have generally not been demonstrated to be successful (7). In
obese children, standard lifestyle interventions in the form of
dietary recommendations and regular clinic visits have been
shown to have little benefit (7). However, lifestyle interven-
tion trials that included dietary and exercise interventions,
intensive counselling and family involvement have demon-
strated long-term (5 to 10 years) weight maintenance (7).

The role of pharmacotherapy in the treatment of childhood

obesity is controversial, as there are few controlled trials and
no long-term safety or efficacy data (8). Several studies suggest
that lifestyle changes plus pharmacotherapy may act synergis-
tically when lifestyle intervention is aggressively pursued (8).
Orlistat may be considered to aid in weight reduction and
weight maintenance when added to a regimen of lifestyle
intervention in adolescents (9-11). Metformin, orlistat and
sibutramine each have potential for short-term positive effects
on weight, glycemia, insulin sensitivity and/or lipids, but no
pediatric studies have been performed to assess prevention 
of diabetes or long-term complications. In addition, safety
concerns exist for sibutramine and possibly orlistat. In obese
adolescents with evidence of severe insulin resistance, phar-
macologic therapy with metformin or orlistat should only be
considered after a comprehensive evaluation of the child’s
metabolic status, family history, and review of lifestyle inter-
vention. Due to a lack of data in prepubertal children, the use
of antiobesity drugs should only be considered within the con-
text of a supervised clinical trial. Bariatric surgery in adoles-
cents should be limited to exceptional cases and be performed
only by experienced teams.

SCREENING AND DIAGNOSIS
Although not proven in children, it is generally assumed that
earlier diagnosis of diabetes will lead to interventions that will
improve glycemia and reduce the related short- and long-
term complications (12). Children with type 2 diabetes from
high-risk ethnic groups (Hispanic, African and Asian) have
been identified in school-based screening studies in the
United States (1) and Japan (13), but most have been report-
ed as part of case series (4).

Risk factors for the development of type 2 diabetes in
children include history of type 2 diabetes in a first- or sec-
ond-degree relative (14), being a member of a high-risk pop-
ulation (e.g. people of Aboriginal, Hispanic, South Asian,
Asian or African descent) (1), overweight (14-17), impaired
glucose tolerance (IGT) (18), polycystic ovary syndrome
(PCOS) (19), exposure to diabetes in utero (20,21), acan-
thosis nigricans (1,22), hypertension and dyslipidemia (23),
and nonalcoholic fatty liver disease (NAFLD) (24). Atypical
antipsychotic medications may cause significant weight gain
and insulin resistance in children (25). Neuropsychiatric dis-
orders and use of neuropsychiatric medications are more
common in obese children at diagnosis of type 2 diabetes
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• Anticipatory guidance regarding healthy eating and
active lifestyle is recommended to prevent obesity.

• Regular targeted screening for type 2 diabetes is 
recommended in children at risk.

• Children with type 2 diabetes should receive care in
consultation with an interdisciplinary pediatric diabetes
healthcare team.

• Early screening, intervention and optimization of glycemic
control are essential, as onset of type 2 diabetes during
childhood is associated with severe and early onset of
microvascular complications.

KEY MESSAGES

 



S163

compared to the general pediatric population (26).
While a fasting plasma glucose (FPG) is the recommend-

ed routine screening test for children, the oral glucose toler-
ance test (OGTT) may have a higher detection rate (15,27)
in children who are very obese (body mass index [BMI] ≥99th
percentile for age and gender) and who have multiple risk
factors for type 2 diabetes. An OGTT may also be more sen-
sitive in less obese children who have multiple risk factors.

The diagnostic criteria for diabetes in children are the
same as for adults.

CLASSIFICATION 
In most children, the presence of clinical risk factors, mode
of presentation and early course of the disease indicate
whether the child has type 1 or type 2 diabetes. However,
differentiation may be difficult in some. Children with type 2
diabetes can present with diabetic ketoacidosis (DKA)
(28,29). Testing for the absence of islet autoantibodies may
be useful (30-32). Fasting insulin levels are not helpful at
diagnosis, as levels may be low due to glucose toxicity (33).
DNA diagnostic testing for genetic defects in beta cell func-
tion should be considered in children who have a strong fam-
ily history suggestive of autosomal-dominant inheritance and
who are lacking features of insulin resistance. This may be
helpful when diabetes classification is unclear, and may lead
to more appropriate management (34,35).

MANAGEMENT
Children with type 2 diabetes should receive care in conjunc-
tion or consultation with an interdisciplinary pediatric dia-
betes healthcare team.To be effective, treatment programs for
adolescents with type 2 diabetes need to address the lifestyle
and health habits of the entire family, emphasizing healthy eat-
ing and physical activity (36). In addition, psychological
issues, such as depression, self-destructive behaviour patterns
and smoking cessation, need to be addressed and interven-
tions offered as required. In Aboriginal children, lifestyle
intervention has improved glycemic control to within the
normal range in <2 weeks (37). Insulin is required in those
with severe metabolic decompensation at diagnosis (e.g.
DKA, glycated hemoglobin [A1C] ≥9.0%, symptoms of
severe hyperglycemia), but may be successfully weaned once
glycemic targets are achieved, particularly if lifestyle changes
are effectively adopted (38).There are limited data about the
safety or efficacy of oral antihyperglycemic agents in the pedi-
atric population. Metformin has been shown to be safe in ado-
lescents for up to 16 weeks, reducing A1C by 1.0 to 2.0% and
lowering FPG with similar side effects as seen in adults (39).

IMMUNIZATION
The recommendations for influenza and pneumococcal immu-
nization in Canada do not address the issue of type 2 diabetes
in children, and there are no studies evaluating the usefulness
of the influenza or pneumococcal vaccine in this population.

There is no reason not to manage these children in a similar
fashion to those with type 1 diabetes. Some children with type
2 diabetes may, however, have other factors (e.g. Aboriginal
heritage) that may place them at higher risk of increased
influenza- and pneumococcal-related morbidity (40,41).

COMPLICATIONS
Short-term complications of type 2 diabetes in children
include DKA and hyperglycemic hyperosmolar state (HHS).
High morbidity and mortality rates have been reported in
youth presenting with combined DKA and HHS at onset of
type 2 diabetes (42-44).

Evidence suggests that early-onset type 2 diabetes in ado-
lescence is associated with severe and early-onset microvas-
cular complications (including retinopathy, neuropathy,
nephropathy) (12,45,46). Although neither retinopathy nor
neuropathy has been described in adolescents with type 2
diabetes at diagnosis, 1 study found that 1 in 5 youth with
type 2 diabetes had peripheral nerve abnormalities and more
than half had autonomic neuropathy after a median duration
of diabetes of 1.3 years (46).Therefore, it is prudent to con-
sider screening for these complications at diagnosis and year-
ly thereafter until the natural history is better understood
(Table 1). As well, Aboriginal youth in Canada are at
increased risk of renal diseases not associated with diabetes
(47). Given that the documentation of persistent albumin-
uria may indicate 1 of several possible diagnoses, including
underlying primary renal disease, diabetic nephropathy or
focal sclerosing glomerulosclerosis (a comorbid condition
associated with obesity), referral to a pediatric nephrologist
for assessment of etiology and treatment is recommended.

COMORBID CONDITIONS
Children with type 2 diabetes have an increased prevalence
of dyslipidemia (46,48). Screening for dyslipidemia at diag-
nosis and every 1 to 3 years as clinically indicated thereafter
is recommended. In children with familial dyslipidemia and a
positive family history of early cardiovascular events, a statin
should be started if the low-density lipoprotein cholesterol
level remains >4.2 mmol/L after a 3- to 6-month trial of
dietary intervention (49). A similar approach seems reason-
able in the absence of evidence to recommend a specific
intervention in children with type 2 diabetes.

Similarly, as up to 36% of adolescents with type 2 dia-
betes have hypertension (46), screening should begin at diag-
nosis of diabetes and continue at every diabetes-related
clinical encounter thereafter (50). (See “Type 1 Diabetes in
Children and Adolescents,” p. S150, for additional discussion
on treatment of dyslipidemia and hypertension.) 

Since most adolescents with type 2 diabetes show clinical
evidence of obesity and insulin resistance, surveillance
should occur for comorbid complications associated with
insulin resistance, including PCOS (51) and NAFLD (52)
(Table 1).
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Table 1. Screening for diabetes complications and comorbidities in children 
with type 2 diabetes

Complication/
Comorbid condition

Indications and intervals 
for screening

Screening test

Dyslipidemia Screening should commence at 
diagnosis of diabetes and every 
1–3 years thereafter as clinically 
indicated 

Fasting TC, HDL-C,TG, calculated LDL-C

Hypertension At diagnosis of diabetes and at every
diabetes-related clinical encounter 
thereafter (at least twice annually)

BP measurement using appropriate size cuff

NAFLD Yearly screening commencing at 
diagnosis of diabetes

ALT

Nephropathy Yearly screening commencing at 
diagnosis of diabetes

• First morning (preferred) or random ACR
• Abnormal ACR requires confirmation at least 1 month

later with a first morning ACR and if abnormal, follow-up
with timed, overnight or 24-hour split urine collections
for albumin excretion rate

• Repeated sampling should be done every 3–4 months
over a 6- to 12-month period to demonstrate 
persistence

Neuropathy Yearly screening commencing at 
diagnosis of diabetes

Questioned and examined for :
• symptoms of numbness, pain, cramps, and paresthesia
• skin sensation
• vibration sense
• light touch, and
• ankle reflexes

PCOS Yearly screening commencing at 
puberty in females with oligo/
amenorrhea, acne and/or hirsutism

Androgen levels, including DHEAS and free testosterone

Retinopathy Yearly screening commencing at 
diagnosis of diabetes

• 7-standard field, stereoscopic-colour fundus photography 
with interpretation by a trained reader (gold standard); or

• Direct ophthalmoscopy or indirect slit-lamp fundoscopy
through dilated pupil; or 

• Digital fundus photography

ACR = albumin to creatinine ratio
ALT = alanine aminotransferase
BP = blood pressure
DHEAS = dehydroepiandrosterone sulfate
HDL-C = high-density lipoprotein cholesterol
LDL-C = low-density lipoprotein cholesterol 
NAFLD = nonalcoholic fatty liver disease
PCOS = polycystic ovary syndrome
TC = total cholesterol
TG = triglycerides
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INTRODUCTION
This chapter covers both pregnancy in pre-existing diabetes
(pregestational diabetes) and gestational diabetes; as outlined
in the text that follows, some of the management principles
are common to all types of diabetes in pregnancy, including
monitoring and lifestyle factors.

Blood glucose targets during pregnancy
Normal maternal blood glucose (1) and glycated hemoglobin
(A1C) (2) levels during pregnancy are considerably lower
than in nonpregnant adults: fasting and preprandial
(mean±SD) 4.3±0.7 mmol/L; 1h postprandial 6.1±0.9
mmol/L; 2h postprandial 5.4±0.6 mmol/L; and 24-h mean
5.3 mmol/L.Values are higher in obese women (1).

While there is uncertainty about the precise levels of
maternal plasma glucose (PG) required to prevent complica-
tions, there appears to be a glycemic threshold that identifies
the majority of fetuses at risk. A mean PG <6.0 mmol/L is
associated with a lower incidence of macrosomia, while rates
of other complications increase at higher PG levels (3). Even
in women without diabetes, fetal abdominal circumference
correlates with postprandial PG levels (4). Current treat-
ment of diabetes in pregnancy often results in higher mean

blood glucose levels than those in nondiabetic pregnancy (5).
Recommended glycemic targets for preconception and dur-
ing pregnancy are shown in Table 1.

PREGESTATIONAL DIABETES
Recent large studies of women with pregestational diabetes
continue to show higher rates of complications compared to
the general population, including perinatal mortality, con-
genital malformations, hypertension, preterm delivery,
large-for-gestational-age infants, cesarean delivery and
neonatal morbidities (6-20). Adverse outcomes in pregnan-
cies in women with type 2 diabetes, including congenital
anomalies (8) and perinatal mortality (6), may be worse than
in those with type 1 diabetes and may have actually increased
over the past decade (9,21).

Preconception care
Preconception care for women with pregestational diabetes
is associated with better outcomes, but <50% of women
receive such care, and it is less common in women with type
2 diabetes (8,14). Higher A1C levels are associated with
poorer outcomes (14), but even women who achieve tight
glycemic control (A1C <7.0%) have an increased rate of
complications (16). By discussing pregnancy prior to con-
ception, healthcare providers may be able to improve out-
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Pregestational diabetes
• All women with pre-existing type 1 or type 2 diabetes

should receive preconception care to optimize glycemic
control, assess complications, review medications and
begin folate supplementation.

• Care by an interdisciplinary diabetes healthcare team
composed of diabetes nurse educators, dietitians, obste-
tricians and endocrinologists, both prior to conception
and during pregnancy, has been shown to minimize
maternal and fetal risks in women with pre-existing 
type 1 or type 2 diabetes.

Gestational diabetes mellitus (GDM)
• The suggested screening test for GDM is the

Gestational Diabetes Screen – a 50-g glucose load 
followed by a plasma glucose test measured 1 h later.

• Untreated GDM leads to increased maternal and peri-
natal morbidity, while intensive treatment is associated
with outcomes similar to control populations.

KEY MESSAGES

Table 1. Recommended glycemic targets
for preconception and during
pregnancy*

Pre-pregnancy A1C≤ ≤7.0%*

During pregnancy

Fasting and preprandial PG 3.8–5.2 mmol/L

1h postprandial PG 5.5–7.7 mmol/L

2h postprandial PG 5.0–6.6 mmol/L

A1C ≤ ≤6.0% (normal)

*A1C ≤6.0% if this can be safely achieved. In some women,
particularly those with type 1 diabetes, higher targets may be
necessary to avoid excessive hypoglycemia

A1C = glycated hemoglobin
PG = plasma glucose
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comes by educating women about the importance of strict
glycemic control and encouraging them to participate in pre-
pregnancy care.

Assessment and management of complications
Retinopathy
Women with type 1 (22,23) and type 2 diabetes (24) should
have ophthalmologic assessments before conception, during
the first trimester, as needed during pregnancy and within
the first year postpartum (25). The risk of progression of
retinopathy is increased with poor glycemic control during
pregnancy, and such progression may occur up to 1 year
postpartum (24,25). Additional risk factors for retinopathy
progression include chronic and pregnancy-induced hyper-
tension, pre-eclampsia and more severe pre-existing
retinopathy (22,26-28). Pregnancy does not affect the long-
term outcome of mild to moderate retinopathy (25).

Hypertension
The incidence of hypertension complicating pregnancy is 40 to
45% in women with type 1 and type 2 diabetes (28). Type 1
diabetes is more often associated with pre-eclampsia; type 2
diabetes with chronic hypertension. Of the risk factors for
hypertension, poor glycemic control in early pregnancy is
potentially modifiable. Some (29,30) but not all (31) studies
have found that increased urinary protein excretion in early
pregnancy raises the risk of developing hypertension.

Any type of hypertension is strongly associated with
adverse outcomes. A number of antihypertensive medica-
tions are known to be safe and effective in pregnancy, includ-
ing calcium channel blockers, beta-blockers, labetalol,
hydralazine and methyldopa (32).

Chronic kidney disease
Prior to conception, women should be screened for chronic
kidney disease (CKD) according to the guidelines (see
“Chronic Kidney Disease in Diabetes,” p. S126). In the pres-
ence of early CKD, monitoring of renal function using a ran-
dom albumin-to-creatinine ratio (ACR) and estimated
glomerular filtration rate (eGFR) from serum creatinine
should occur each trimester. Microalbuminuria and overt
nephropathy are associated with increased risk of maternal
and fetal complications (33-37). Proteinuria increases during
pregnancy, but in women with a normal GFR, pregnancy has
no adverse effects on long-term renal function as long as
blood pressure and blood glucose are well controlled (33-
36,38). In women with elevated serum creatinine, however,
pregnancy can lead to a permanent deterioration in renal
function (39,40).

Angiotensin-converting enzyme (ACE) inhibitors and
angiotensin II receptor blockers (ARBs) are associated with
an increased risk of congenital malformations and fetopathy,
and their use should be avoided throughout pregnancy
(41,42).

Cardiovascular disease 
Although rare, cardiovascular disease (CVD) can occur in
women of reproductive age with diabetes. Myocardial infarc-
tion in pregnancy is associated with poor maternal and fetal
outcomes (43,44).Women with known CVD should be eval-
uated and counselled about the significant risks associated
with pregnancy.

Management
Care by an interdisciplinary diabetes healthcare (DHC) team
composed of diabetes nurse educators, dietitians, obstetri-
cians and endocrinologists, both prior to conception and
during pregnancy, has been shown to minimize maternal and
fetal risks in women with diabetes (20,45-47). An early
working relationship should be established between the
woman and DHC team to optimize care, facilitate planning
of pregnancy, ensure adequate self-care practices and discuss
the need for social support during pregnancy.

Women should begin supplementing their diet with mul-
tivitamins containing 5 mg folic acid at least 3 months pre-
conception and continue until 12 weeks postconception.
From this time and continuing through the pregnancy, the
first 6 weeks postpartum and as long as breastfeeding con-
tinues, supplementation should consist of a multivitamin
with 0.4 to 1.0 mg folic acid (48).

Glycemic control 
Hyperglycemia has adverse effects on the fetus throughout
pregnancy: at conception and during the first trimester, it
increases the risk of fetal malformations; later in pregnancy,
it increases the risk of macrosomia and metabolic complica-
tions at birth (49). As a result, meticulous glycemic control
is required for optimal maternal and fetal outcomes.
Glycemic targets recommended for pregnancy are outlined
in Table 1 (1,3,45,50-52).

During pregnancy there is a blunting of the normal count-
er- regulatory hormone responses to hypoglycemia (53,54).
This and the risk of recurrent hypoglycemic episodes as a
result of striving to reach glycemic targets may lead to hypo-
glycemia unawareness. Women with type 1 diabetes may,
therefore, be at high risk of severe hypoglycemia, especially
during the first trimester before relative insulin resistance
from the placental hormones develops, and care should be
taken to counsel these patients about the risks.There do not
appear to be significant adverse effects on the neonate from
maternal hypoglycemia (55); however, in the presence of
hypoglycemia unawareness, there may be an increased risk of
macrosomia related to erratic glycemic control, as well as an
increased risk of maternal seizures (56,57).

Monitoring 
Self-monitoring of blood glucose (SMBG) is essential during
pregnancy (6). Both preprandial and postprandial testing are
recommended to guide therapy in order to achieve glycemic
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targets (50). Due to the increased risk of nocturnal hypo-
glycemia during pregnancy, testing during the night is often
necessary in patients receiving insulin (56). Because starva-
tion ketosis is common in pregnancy and may have detri-
mental effects on the fetus, urine and/or blood monitoring
of ketones is warranted to confirm that the diet is adequate
(58,59).

Lifestyle 
During pregnancy, women should be evaluated and fol-
lowed by a registered dietitian to ensure that nutrition ther-
apy promotes euglycemia, appropriate weight gain and

adequate nutritional intake (60,61). Meal planning should
emphasize moderate carbohydrate restriction and distribu-
tion over 3 meals and 3 snacks, 1 of which should be at bed-
time. Hypocaloric diets are not recommended, as they
result in weight loss and significant ketosis and are likely
inadequate in required nutrients such as protein and calci-
um (62). Pre-pregnancy body mass is a potent predictor of
birth weight and should be considered when making rec-
ommendations about energy intake and rate of weight gain
(62). Physical activity should be encouraged, unless obstet-
rical contraindications exist or glycemic control is wors-
ened by the activity (63).

2008 CLINICAL PRACTICE GUIDELINES

1. Women with type 1 or type 2 diabetes of reproductive
age should:
a. Use reliable birth control if sexually active and if

glycemic control is not optimal [Grade D, Consensus].
b. Be counselled about the necessity of pregnancy plan-

ning, including the importance of good glycemic control
and the need to stop potentially embryopathic drugs
prior to pregnancy [Grade D, Consensus].

2. Before attempting to become pregnant, women with type
1 or type 2 diabetes should:
a. Receive preconception counselling regarding optimal 

diabetes management and nutrition, preferably in con-
sultation with an interdisciplinary pregnancy team, to
optimize maternal and neonatal outcomes [Grade C,
Level 3 (47,88,89)].

b. Strive to attain a preconception A1C ≤7.0% (<6.0% if
safely achievable) to decrease the risk of:
• Spontaneous abortions [Grade C, Level 3 (90), for type 1

diabetes; Grade D, Consensus, for type 2 diabetes]
• Congenital malformations [Grade C, Level 3 (47,91,92)] 
• Pre-eclampsia [Grade C, Level 3 (93,94)] 
• Progression of retinopathy in pregnancy [Grade A, Level

1A (24), for type 1 diabetes; Grade D, Consensus, for type
2 diabetes].

c. Supplement their diet with multivitamins containing 5
mg folic acid at least 3 months preconception and con-
tinuing until at least 12 weeks postconception [Grade D,
Consensus]. From 12 weeks postconception and
throughout the pregnancy, the first 6 weeks postpartum
and as long as breastfeeding continues, supplementation
should consist of a multivitamin with 0.4 to 1.0 mg folic
acid [Grade D, Consensus].

d. Discontinue medications considered to be potentially
embryopathic, including any from the following classes:
• ACE inhibitors and ARBs [Grade C, Level 3 (42)]. In the

setting of hypertension, these may be replaced with
antihypertensives that are known to be safe in preg-
nancy (calcium channel blockers, beta-blockers,
labetalol, hydralazine and methyldopa) [Grade D,
Consensus].

• Statins [Grade D, Level 4 (95)].
e. Undergo an ophthalmologic evaluation by an eye care

specialist. Repeat assessments should be performed dur-
ing the first trimester, as needed during the rest of preg-
nancy and within the first year postpartum [Grade A,

Level 1, for type 1 diabetes (24,96); Grade D, Consensus,
for type 2 diabetes].

f. Be screened for nephropathy [Grade D, Consensus].
If microalbuminuria or overt nephropathy is found,
glycemic and blood pressure control should be opti-
mized to minimize maternal and fetal complications and
progression of nephropathy [Grade C, Level 3 (33,37)].

3. Women with type 2 diabetes who are planning a pregnan-
cy or become pregnant should:
a. Switch from oral antihyperglycemic agents to insulin

[Grade D, Consensus]. This should preferably be done 
prepregnancy, except in the setting of PCOS, where
metformin can be safely used for ovulation induction
[Grade D, Consensus].The safety of metformin beyond
ovulation induction in women with type 2 diabetes
remains unknown [Grade D, Consensus].

b. Receive an individualized insulin regimen to achieve
glycemic targets, with consideration given to intensive
insulin therapy [Grade A, Level 1 (65)].

4. Pregnant women with type 1 or type 2 diabetes should:
a. Strive to achieve target glucose values:

• Fasting/preprandial PG: 3.8 to 5.2 mmol/L
• 1h postprandial PG: 5.5 to 7.7 mmol/L
• 2h postprandial PG l: 5.0 to 6.6 mmol/L

b. Perform SMBG, both pre- and postprandially (≥4
times/day if needed) to achieve glycemic targets and
improve pregnancy outcomes [Grade C, Level 3 (47)].

c. Receive nutrition counselling from a registered dietitian
who is part of the DHC team during pregnancy [Grade
C, Level 3 (89)] and postpartum [Grade D, Consensus].
Recommendations for weight gain during pregnancy
should be based on pregravid body mass index (BMI)
[Grade D, Consensus].

d.Avoid ketosis during pregnancy [Grade C, Level 3 (97)].

5. Women with type 1 diabetes in pregnancy should receive
intensive insulin therapy with multiple daily injections or an
insulin pump to attain glycemic targets during pregnancy
[Grade A, Level 1A (20,65)].

Postpartum
6. Women with type 1 diabetes in pregnancy should be

screened for postpartum thyroiditis with a thyroid-
stimulating hormone test at 6 weeks postpartum 
[Grade D, Consensus].

RECOMMENDATIONS
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Pharmacologic interventions
Insulin
Insulin therapy must be individualized and regularly adapted
to the changing needs of pregnancy (20,46,50,64,65).
Intensive insulin therapy with multiple daily injections or
continuous subcutaneous insulin infusion (CSII or the insulin
pump) is recommended to achieve glycemic targets prior to
pregnancy.Women using CSII should be educated about the
increased risk of diabetic ketoacidosis (DKA) in the event of
insulin pump failure, because DKA is a potentially fatal com-
plication for the fetus (66). Short-acting analogues aspart and
lispro can be safely used in pregnancy (67-70). However,
although aspart and lispro can help women achieve postpran-
dial targets without severe hypoglycemia (71,72), no signifi-
cant improvements in A1C or in fetal or maternal outcomes
have been demonstrated compared with regular insulin in
pregnant women with pregestational diabetes (73). There is
insufficient evidence on the use of detemir or glargine in
pregnancy, but in women who cannot tolerate NPH because
of nocturnal hypoglycemia, consideration may be given to
the use of detemir following a discussion of the risks and
benefits.While there are case series of patients using glargine
in pregnancy with no adverse effects (74), theoretical con-
siderations would suggest that patients should avoid glargine
use in pregnancy (75).

Oral antihyperglycemic agents and type 2 diabetes
A meta-analysis of first-trimester use of either glyburide or
metformin did not show an increased incidence of congeni-
tal anomalies (76). However, studies have found increased
perinatal mortality and pre-eclampsia in women treated with
metformin and/or glyburide compared to those treated with
insulin, despite similar glycemic control (77,78).As a result,
oral agents are not recommended for glycemic control in
women with type 2 diabetes during pregnancy.

Metformin and polycystic ovary syndrome
Women with polycystic ovary syndrome (PCOS), some of
whom also had type 2 diabetes, have been treated with met-
formin to increase fertility and decrease miscarriage rates.
Treatment of PCOS with metformin reduces testosterone
levels and improves insulin levels and insulin resistance both
before and during pregnancy (79,80). Although metformin
crosses the placenta, 1 small study found no increase in the
rate of congenital malformations, neonatal hypoglycemia or
abnormal growth and motor development at 18 months (81).

Postpartum
Breastfeeding
All women should be encouraged to breastfeed, since this
may reduce offspring obesity, especially in the setting of
maternal obesity (82).

Few studies have examined breastfeeding and use of oral
agents. Three case series (83-85) found metformin in the

milk and plasma of breastfeeding women who were taking
metformin 500 mg BID or TID, but infant exposure was well
below the 10% “level of concern” (0.18 to 0.65%). A study
looking at weight, height and motor-social development up
to 6 months of age in children of mothers taking metformin
while breastfeeding showed normal development and no dif-
ference from formula-fed infants (81). One case series that
looked at women taking glyburide or glipizide while breast-
feeding found neither drug in the breast milk, and the maxi-
mum theoretical infant dose again was well below 10%
(<1.5%), with no hypoglycemia found in the 3 infants test-
ed (86).There are no studies to date looking at thiazolidine-
dione (TZD) use while breastfeeding. As a result, metformin
and glyburide can be considered for use during breastfeed-
ing, although further long-term studies are needed to better
clarify the safety of these drugs.

Postpartum thyroiditis
Women with type 1 diabetes have a high risk of autoimmune
thyroid disease (87) and should be screened for postpartum
thyroiditis with a thyroid-stimulating hormone test at 6 weeks
postpartum.

GESTATIONAL DIABETES MELLITUS
Definition and prevalence
Gestational diabetes mellitus (GDM) is defined as hyper-
glycemia with onset or first recognition during pregnancy
(98). The prevalence of GDM is population-specific and
reflects the underlying incidence of diabetes in that popula-
tion (99). In Canada, the prevalence of GDM is higher than
previously thought, varying from 3.7% in the non-
Aboriginal (but probably multiethnic) population to 8–18%
in Aboriginal populations (99-101).

Screening and diagnosis 
Given conclusive evidence demonstrating that treatment of
GDM is worthwhile (102), it is important to make the diag-
nosis of this generally asymptomatic condition. The
Hyperglycemia and Adverse Pregnancy Outcomes (HAPO)
study was designed to determine whether hyperglycemia
during pregnancy was associated with increased risk of
maternal or fetal complications compared to overt diabetes.
This large study (N=23 316) confirms that an increase in the
glucose level during the oral glucose tolerance test (OGTT)
of 1 standard deviation in pregnancy is associated with fetal
hyperinsulinemia, increased birth weight, higher rates of
cesarian deliveries and more neonatal hypoglycemia (103).
However, the international approach to the diagnosis of
GDM remains fragmented (104).

The suggested screening test is the Gestational Diabetes
Screen (GDS) – a 50-g glucose load, with a PG measured 1 h
later. The 2003 Canadian Diabetes Association guidelines (as
well as these current guidelines) recommend diagnosing
GDM if the glucose level 1 h after the GDS is ≥10.3 mmol/L.
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Continuing to use the cutoff of 10.3 mmol/L postscreen is
reasonable to presume the presence of GDM. Retrospective
studies published since the 2003 guidelines indicate a thresh-
old of 11.1 mmol/L would give a false positive rate of 7%
for GDM diagnosis (105) and be 79% predictive of GDM
(106). There were increased cesarean delivery or shoulder
dystocia rates once the screening result was ≥11.1 mmol/L,
even if GDM was not diagnosed (106). A1C testing remains
too insensitive (107), and the GDS is a better screening test
than the FPG test (108). A large retrospective cohort study
confirmed that the 7.8 mmol/L cutoff is valid for white peo-
ple, but there are minor racial differences (109). These
guidelines for diagnosing GDM are robust in terms of pre-
dicting macrosomia or the need for cesarian delivery (110).
In the presence of a screening value of 7.8 to 10.2 mmol/L,
a 75-g OGTT is indicated, with samples at 0, 1 and 2 h.
Normal PG levels are fasting plasma glucose (FPG) <5.3
mmol/L, 1-hour PG <10.6 mmol/L and 2-hour PG <8.9
mmol/L. If 2 of the 3 values are met or exceeded, a diagno-
sis of GDM is established. Two large retrospective studies
found that 1 abnormal value on the OGTT had a worse out-
come (111,112). Thus, if only 1 value is met or exceeded,

the diagnosis is impaired glucose tolerance (IGT) of preg-
nancy (see Figure 1).

All pregnant women should be screened for GDM between
24 and 28 weeks’ gestation.Women with multiple risk factors
should be screened during the first trimester (Figure 1). Risk
factors include previous diagnosis of GDM or delivery of a
macrosomic infant, member of a high-risk population
(Aboriginal, Hispanic, South Asian, Asian, African), age ≥35
years, BMI ≥30 kg/m2, PCOS, acanthosis nigricans and corti-
costeroid use. Universal screening is better than a risk factor-
based approach; an observational study demonstrated a 2-fold
increase in the rate of large-for-gestational-age neonates and
their admission rate to the pediatric unit in the risk factor
alone versus the universally screened group (113). Another
study showed that a risk factor approach would miss half the
cases of GDM (114). Both these studies confirm the findings
of an earlier large prospective, randomized study (115).

An international consensus meeting is planned for the
summer of 2008 with the goal of standardizing the criteria
for diagnosing GDM; the guidelines for diagnosing GDM
presented here will remain unaltered pending the outcome
of that meeting.

2008 CLINICAL PRACTICE GUIDELINES

Figure 1. Screening for and diagnosis of GDM

All pregnant women between 24 and 28 weeks’ gestation

If multiple risk factors for GDM are present, screen during
the first trimester of pregnancy and reassess during subse-
quent trimesters

GDS: a 50-g glucose load followed by a 1hPG,
given at any time of day

1hPG = 7.8–10.2 mmol/L

75-g OGTT*
Measure FPG, 1hPG 

and 2hPG levels

FPG ≥5.3 mmol/L
1hPG ≥10.6 mmol/L
2hPG ≥8.9 mmol/L

If 2 values are
met or exceeded

GDM Normal

If 1 value is met
or exceeded

Reassess during 
subsequent trimesters
if multiple risk factors 
for GDM are present

IGT of 
pregnancy

1hPG ≥10.3 mmol/L 1hPG <7.8 mmol/L

*In view of the controversies about diagnostic tests, other accepted methods may be used.

1hPG = 1-hour plasma glucose
2hPG = 2-hour plasma glucose
FPG = fasting plasma glucose

GDM = gestational diabetes mellitus
GDS = Gestational Diabetes Screen

IGT = impaired glucose tolerance
OGTT = oral glucose tolerance test



S173

Management
Untreated GDM (116) or IGT (102) leads to increased
maternal and perinatal morbidity, while intensive treatment
is associated with outcomes similar to control populations
(52,117,118). Some women with GDM actually have undi-
agnosed type 2 diabetes, and this group has an increased risk
of offspring having congenital malformations (101,119,120).
Women at high risk of type 2 diabetes (advanced maternal
age, strong family history, previous GDM, ethnic predisposi-
tion, marked obesity) should be assessed for diabetes at the
first prenatal visit if this has not been done in the 6 months
before pregnancy.The recommended glycemic targets (Table
1), use of SMBG and lifestyle interventions are similar for all
types of diabetes in pregnancy. Since many women of differ-
ent high-risk ethnic backgrounds have GDM, it is important
to have culturally relevant educational materials available.
Use of 1-hour or 2-hour postprandial glucose levels appears
to be equally effective in therapy (121).

Monitoring 
SMBG is essential during pregnancy (6). Both preprandial
and postprandial testing are recommended to guide therapy
in order to achieve glycemic targets (50,116). Due to the
increased risk of nocturnal hypoglycemia during pregnancy,
testing during the night is often necessary in patients receiv-
ing insulin (56). Because starvation ketosis is common in
pregnancy and may have detrimental effects on the fetus,
urine and/or blood monitoring of ketones is warranted to
confirm that the diet is adequate (58,59).

Lifestyle 
During pregnancy, women should be evaluated and followed
by a registered dietitian to ensure that nutrition therapy pro-
motes euglycemia, appropriate weight gain and adequate
nutritional intake (60,61,122,123). Meal planning should
emphasize moderate carbohydrate restriction and distribu-
tion over 3 meals and 3 snacks, 1 of which should be at bed-
time. Hypocaloric diets are not recommended, as they result
in weight loss and significant ketosis and are likely inadequate
in required nutrients, such as protein and calcium. Pre-
pregnancy body mass is a potent predictor of birth weight
and should be considered when making recommendations
about energy intake and rate of weight gain (62). Detailed
recommendations for nutritional management of GDM are
available (123). Physical activity should be encouraged unless
obstetrical contraindications exist or glycemic control is
worsened by the activity (63,124).

Pharmacologic interventions
Insulin
If women with GDM or IGT do not achieve glycemic targets
within 2 weeks from nutrition therapy alone, insulin therapy
should be initiated (125,126). In some cases, assessment of
fetal growth by early third-trimester ultrasound can be used

to guide therapy (127,128). The use of insulin to achieve
glycemic targets has been shown to reduce fetal and mater-
nal morbidities (52,126).A variety of protocols can be used,
with multiple injections being the most effective (65). Insulin
usually needs to be continuously adjusted to achieve target
glucose values. Although short-acting analogues aspart and
lispro can help achieve postprandial glucose targets without
severe hypoglycemia (71,72), improvements in fetal out-
comes or in fetal growth parameters have not been demon-
strated with the use of lispro compared to regular insulin in
clinical trials in women with GDM (73).

Glyburide
Glyburide is safe and effective at controlling glucose levels in
over 80% of patients with GDM (129-131) and does not
cross the placenta (132). Women with higher fasting and
postprandial glucose values on their OGTT (133), or while
on diet therapy (132), are less likely to respond to glyburide.
Despite good glucose levels, however, some studies report
more adverse perinatal outcomes in women treated with gly-
buride than with insulin (134,135). Glyburide can be con-
sidered for women in whom insulin cannot be used.

Metformin
In a recent study (136), 751 women with GDM were ran-
domly assigned to open treatment with metformin (with
supplemental insulin if required) or insulin. Of the women
assigned to metformin, 46.3% received supplemental
insulin. Metformin (alone or with supplemental insulin) was
not associated with increased perinatal complications com-
pared with insulin. There was less severe hypoglycemia in
neonates receiving metformin, but more spontaneous
preterm delivery (i.e. <37 weeks’ gestation). While met-
formin appears to be a safe alternative to insulin therapy, it
does cross the placenta. Results of the offspring follow-up of
the Metformin in Gestational Diabetes trial (MiG TOFU),
expected in several years, will provide more data on its long-
term safety.

As the use of metformin or glyburide during pregnancy is
currently not an approved indication in Canada, such use
would be considered off-label and would therefore require
the appropriate discussion with patients.

Postpartum
Breastfeeding
All women should be encouraged to breastfeed, since this
may reduce offspring obesity, especially in the setting of
maternal obesity, and prevent the development of type 2 dia-
betes (82,137,138).

Long-term maternal risks 
With the diagnosis of GDM, there is evidence of both impair-
ment of insulin secretion and action (139,140).These defects
persist postpartum and increase the risk of impaired fasting
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glucose, IGT and type 2 diabetes (141,142). The cumulative
incidence increases markedly in the first 5 years postpartum
and more slowly after 10 years (143,144). At 3 to 6 months
postpartum, risks of dysglycemia are in the 16 to 20% range,
and the cumulative risks increase to a 30 to 60% range, depend-
ing on time since the index pregnancy and the population stud-
ied.The strongest predictor of early postpartum development
of diabetes is elevated FPG during pregnancy (145,146).

Some women with GDM, especially lean women <30
years of age who require insulin during pregnancy, progress
to type 1 diabetes (147,148).Women with positive autoanti-
bodies (anti-GAD, IA-2) are more likely to have diabetes by
6 months postpartum (149).

Postpartum testing is essential to identify women who con-
tinue to have diabetes, those who develop diabetes after tem-
porary normalization and those at risk, including those with
IGT. However, many women do not receive adequate postpar-
tum follow-up (150,151), and it is essential that the impor-
tance of follow-up be explicitly communicated with the woman

and her caregivers who are responsible for postpartum testing.
Women should be screened postpartum to determine

their glucose status. Postnatal FPG has been the most consis-
tently found variable in determining women at high risk for
early postpartum diabetes (152).A FPG alone, however, will
miss many women with some degree of abnormal glucose
tolerance (153), and therefore, a 75-g OGTT should be done
between 6 weeks and 6 months postpartum.

Metabolic syndrome has been shown to be more preva-
lent in women with GDM, especially those who are obese
and non-Caucasian in some (154-156) but not all studies
(157). Given the increased risk of CVD with metabolic syn-
drome, consideration should be given to screening for all
components of metabolic syndrome in the postpartum care
of women with GDM. Education on lifestyle modification to
prevent diabetes and CVD should begin in pregnancy and
continue postpartum. Emphasis on targeted strategies that
incorporate women’s exercise beliefs may increase participa-
tion rates (158) (see “Prevention of Diabetes,” p. S17).

2008 CLINICAL PRACTICE GUIDELINES

7. All pregnant women should be screened for GDM 
[Grade C, Level 3 (113,115)]. For most women, screening
should be performed between 24 and 28 weeks’ gesta-
tion [Grade D, Consensus]. Women with multiple risk fac-
tors should be screened during the first trimester and,
if negative, should be reassessed during subsequent
trimesters [Grade D, Consensus].

8. Screening for GDM should be conducted using the GDS
– a 50-g glucose load followed by a PG test measured 1 h
later [Grade D, Level 4 (108)]. If GDM is strongly suspect-
ed, an OGTT can be performed without an initial GDS
[Grade D, Consensus].

9. Women who have a positive screening test (a 1hPG 
of 7.8 to 10.2 mmol/L on the GDS) should undergo 
an OGTT in order to diagnose GDM.A value of ≥10.3
mmol/L is considered diagnostic of GDM, in which case
an OGTT does not need to be performed [Grade D,
Consensus].

10. GDM is diagnosed when at least 2 of the following val-
ues on the OGTT are met or exceeded. If 1 value is
met or exceeded, a diagnosis of IGT of pregnancy is
made [Grade D, Consensus]:
• FPG: ≥5.3 mmol/L
• 1hPG: ≥10.6 mmol/L
• 2hPG: ≥8.9 mmol/L

11. Women with GDM should:
a. Strive to achieve target glucose values:

• Fasting/preprandial PG: 3.8 to 5.2 mmol/L
• 1h postprandial PG: 5.5 to 7.7 mmol/L
• 2h postprandial PG: 5.0 to 6.6 mmol/L

b. Perform SMBG both pre- and postprandially (≥4 times
per day, if needed) to achieve glycemic targets and
improve pregnancy outcomes [Grade C, Level 3 (47)].

c. Receive nutrition counselling from a registered dietitian

during pregnancy [Grade C, Level 3 (89)] and postpartum
[Grade D, Consensus]. Recommendations for weight gain
during pregnancy should be based on pregravid BMI
[Grade D, Consensus].

d.Avoid ketosis during pregnancy [Grade C, Level 3 (97)].

12. If women with GDM do not achieve glycemic targets
within 2 weeks using nutrition therapy alone, insulin
therapy should be initiated [Grade D, Consensus],
with up to 4 injections/day considered [Grade A,
Level 1A (65)].

13. Glyburide [Grade B, Level 2 (130,134,135)] or metformin
[Grade B, Level 2 (136)] may be considered as second-
line agents in women with GDM who are nonadherent
to or who refuse insulin. Glyburide may be preferred, as
metformin use is more likely to need supplemental
insulin for glycemic control and metformin crosses the
placenta with unknown long-term effects. Use of oral
agents in pregnancy is off-label and should be discussed
with the patient [Grade D, Consensus].

Postpartum
14. As women who have had GDM are defined as high risk

of developing subsequent type 2 diabetes, they should
be re-evaluated postpartum [Grade D, Consensus]. A 75-g
OGTT should be performed between 6 weeks and 6
months postpartum to establish their glucose status.
Women who are suspected of having had pre-existing
diabetes should be monitored more closely postpartum.
All women with GDM should be counselled on a
healthy lifestyle.

15. Women with previous GDM should follow the screen-
ing and prevention guidelines for other high-risk groups
screened for type 2 diabetes [Grade D, Consensus] and
should be screened for type 2 diabetes when planning
another pregnancy [Grade D, Consensus].
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Long-term risks in offspring
There is compelling evidence that offspring exposed to GDM
are at increased risk of obesity and IGT, especially if large for
gestational age and born to obese mothers (58,159-162). In
a Canadian cohort of children exposed to GDM, 7% had IGT
at age 7 to 11 years (162). In the Pima Indian population, as
many as 70% of offspring exposed to diabetes in utero had
type 2 diabetes at age 25 to 35 years (163). Breastfeeding
may lower the risk (82,138,164). The importance of tight
glycemic control during pregnancy to prevent these out-
comes is not clearly established.The need for increased sur-
veillance of these children requires further study.

Planning subsequent pregnancies
Women with previous GDM should plan future pregnancies
in consultation with their healthcare providers (165,166).
Glucose tolerance should be assessed prior to conception to
assure normoglycemia at the time of conception, and any glu-
cose abnormality should be treated. In an effort to reduce
the risk of congenital anomalies and optimize pregnancy out-
comes, all women should take a folic acid supplement of 0.4
to 1.0 mg (48).

OTHER RELEVANT GUIDELINES
Screening for Type 1 and Type 2 Diabetes, p. S14
Targets for Glycemic Control, p. S29
Chronic Kidney Disease in Diabetes, p. S126
Type 1 Diabetes in Children and Adolescents, p. S150
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INTRODUCTION
The definition of “elderly” varies, with some studies defining
the elderly population as ≥60 years of age. Administrative
guidelines frequently classify people >65 years of age as eld-
erly. Although there is no uniformly agreed-upon definition
of elderly, it is generally accepted that this is a concept that
reflects an age continuum starting sometime after age 60 and
is characterized by a slow, progressive frailty that continues
until the end of life (1).

PREVENTION OF DIABETES
Lifestyle interventions are effective in the prevention of dia-
betes in elderly people at high risk for the development of
the disease (2,3). Acarbose (4) and rosiglitazone (5) are also
effective in the prevention of diabetes in elderly people at
high risk, but metformin is not (3).

MANAGEMENT
Glycemic control 
As interdisciplinary interventions have been shown to
improve glycemic control in elderly individuals with diabetes,
these people should be referred to a diabetes healthcare team
(6,7). The same glycemic targets apply to otherwise healthy
elderly as to younger people with diabetes (8-18). In people
with multiple comorbidities, a high level of functional
dependency and limited life expectancy, the goal should be
less stringent, and clinicians should try to avoid symptoms of
hyperglycemia and prevent hypoglycemia.

Nutrition and physical activity
Nutrition education programs can improve metabolic control
in ambulatory older people with diabetes (19). Physical train-
ing programs can be successfully implemented in older peo-

ple with diabetes, although comorbid conditions may prevent
aerobic physical training in many patients, and increased
activity levels may be difficult to sustain.While the effects of
aerobic exercise programs on glucose and lipid metabolism
are inconsistent (20-23), resistance training has been shown
to result in modest improvements in glycemic control, as well
as improvements in strength, body composition and mobility
(24-28). However, it appears difficult to maintain these
changes outside of a supervised setting (29).

Oral antihyperglycemic agents
In lean elderly people with type 2 diabetes, the principal
metabolic defect is impairment in glucose-induced insulin
secretion (30).Therefore, initial therapy for these individuals
should involve agents that stimulate insulin secretion. In obese
elderly people with type 2 diabetes, the principal metabolic
defect is resistance to insulin-mediated glucose disposal, with
insulin secretion being relatively preserved (31-33). Initial
therapy for obese older people with diabetes should involve
agents that improve insulin resistance.

Alpha-glucosidase inhibitors are modestly effective in
older people with diabetes, but a substantial percentage of
individuals cannot tolerate them because of gastrointestinal
side effects (34-38).

Thiazolidinediones are effective agents, but are associated
with an increased incidence of edema and congestive heart
failure (CHF) in older people and should be used with cau-
tion in individuals with cardiovascular disease (CVD) (39-
43). When used as monotherapy, they are less likely to fail
than metformin or glyburide (43).

Sulfonylureas should be used with caution because the
risk of hypoglycemia increases exponentially with age (44)
and appears to be higher with glyburide (45,46). Gliclazide
and glimepiride are preferred over glyburide in the elderly
because they are associated with a lower frequency of hypo-
glycemic and CV events (47-49). A long-acting formulation
of gliclazide resulted in equivalent glycemic control and the
same frequency of hypoglycemic events as regular gliclazide
in the elderly (50), and appears to result in a lower frequen-
cy of hypoglycemic events than glimepiride (51).

Meglitinides (repaglinide and nateglinide) are associated
with a lower frequency of hypoglycemia in the elderly com-
pared to glyburide (52,53), and would be preferred in indi-
viduals with irregular eating habits.

Diabetes in the Elderly 
Canadian Diabetes Association Clinical Practice Guidelines Expert Committee
The initial draft of this chapter was prepared by Graydon Meneilly MD FRCPC and 
Daniel Tessier MD MSc

• Diabetes in the elderly is metabolically distinct from and
the approach to therapy should be different than in peo-
ple <60 years of age.

• Sulfonylureas should be used with caution because the
risk of hypoglycemia increases exponentially with age.

• In elderly people, the use of premixed insulins as an
alternative to mixing insulins minimizes dose errors.
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Insulin therapy
Insulin regimens in the elderly should be individualized and
selected to promote patient safety. In elderly people, the use of
premixed insulins as an alternative to mixing insulins (54) and
prefilled insulin pens as an alternative to conventional syringes
(55,56) minimizes dose errors and may improve glycemic
control. Rapid-acting insulin analogue mixtures can be used
and be administered after meals (57-59), although recent data
suggest that the kinetics of regular and rapid-acting insulin are
similar in the elderly (60). Multiple daily injections (MDI) may
be associated with greater improvements in glycemic control,
health status and mood than twice-daily injections of long-
acting insulin (61). In older people with poorly controlled
type 2 diabetes requiring insulin, both continuous subcuta-
neous insulin infusion (CSII) and MDI can result in excellent
glycemic control, with good safety and patient satisfaction
(62). One study demonstrated equivalent glycemic control
in older people treated with either twice-daily insulin injec-
tions or a combination of a single injection of NPH insulin
with an oral antihyperglycemic agent (63). Another study
demonstrated that once-daily glargine with continuation of
an oral antihyperglycemic agent resulted in better glycemic
control and a reduced rate of hypoglycemia when compared
to twice-daily injections of 30/70 insulin (64).

Prevention and treatment of complications
Hypertension
Treatment of isolated systolic hypertension or combined sys-
tolic and diastolic hypertension in elderly people with dia-
betes is associated with a significant reduction in CV
morbidity and mortality (65-68). Treatment of isolated sys-
tolic hypertension may also preserve renal function in elderly
people with diabetes (69).

Several different classes of antihypertensive agents have
been shown to be effective in reducing the risk of CV events
and end-stage renal disease, including thiazide-like diuretics,
long-acting calcium channel blockers, angiotensin-converting
enzyme (ACE) inhibitors and angiotensin II receptor antago-
nists (65-75). Any of these agents is a reasonable first choice
(70-72), although the calcium channel blocker amlodipine
may be associated with an increased risk of CHF (72).
Cardioselective beta blockers and alpha-adrenergic blockers
are less likely to reduce CV risk than the above agents (70-
74). ACE inhibitors may be particularly valuable for people
with diabetes and ≥1 other CV risk factor (76,77).

Recent data suggest there has been a significant improve-
ment in the last decade in the number of older people treat-
ed for hypertension, and therapies being used are more
consistent with current clinical practice guidelines (78).

Dyslipidemia
The treatment of hypercholesterolemia with statins for both
primary and secondary prevention of CV events has been
shown in most, although not all, studies to significantly

reduce CV morbidity and mortality in older people with dia-
betes (79-88). The data on the use of fibrates in this patient
population are equivocal (89,90).

Erectile dysfunction
Type 5 phosphodiesterase inhibitors appear to be effective
for the treatment of erectile dysfunction in carefully selected
elderly people with diabetes (91-93).

DIABETES IN NURSING HOMES
Diabetes is often undiagnosed in nursing home patients (94-
96), and individuals frequently have established macro- and
microvascular complications (97,98). In observational stud-
ies, the degree of glycemic control varies between different
centres (94,98). Undernutrition is a major problem in peo-
ple with diabetes living in nursing homes (98).

There are very few intervention studies on diabetes in
nursing homes.The short-term substitution of a regular diet

1. In elderly individuals with impaired glucose tolerance, a
structured program of lifestyle modification that includes
moderate weight loss and regular physical activity should
be considered to reduce the risk of type 2 diabetes
[Grade A, Level 1A (2)].

2. Otherwise healthy elderly people with diabetes should be
treated to achieve the same glycemic, blood pressure and
lipid targets as younger people with diabetes [Grade D,
Consensus]. In people with multiple comorbidities, a high
level of functional dependency or limited life expectancy,
the goals should be less stringent [Grade D, Consensus].

3. Elderly people with diabetes living in the community
should be referred for interdisciplinary interventions
involving education and support [Grade C, Level 3
(6,7,19)].

4.Aerobic exercise and/or resistance training may benefit
elderly people with type 2 diabetes and should be rec-
ommended for those individuals in whom it is not con-
traindicated [Grade B, Level 2 (20,23-25)].

5. In elderly people with type 2 diabetes, sulfonylureas
should be used with caution because the risk of hypo-
glycemia increases exponentially with age [Grade D, Level
4 (44)]. In general, initial doses of sulfonylureas in the
elderly should be half those used for younger people,
and doses should be increased more slowly [Grade D,
Consensus]. Gliclazide and gliclazide MR [Grade B, Level 2
(48,51)] and glimepiride [Grade C, Level 3 (49)] are the
preferred sulfonylureas, as they are associated with a
reduced frequency of hypoglycemic events. Meglitinides
(repaglinide and nateglinide) should be considered in
patients with irregular eating habits [Grade D, Consensus].

6. In elderly people, the use of premixed insulins and pre-
filled insulin pens as alternatives to mixing insulins should
be considered to reduce dose errors, and to potentially
improve glycemic control [Grade B, Level 2 (54-56)].

RECOMMENDATIONS
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or a standard nutritional formula for a “diabetic diet” or a dia-
betic nutritional formula did not modify the level of
glycemic control (99-101). For selected nursing home resi-
dents with type 2 diabetes, substitution of regular insulin by
multiple injections with lispro insulin may improve glycemic
control and glycated hemoglobin (A1C) levels with a
reduced number of hypoglycemic episodes (102).

Screening for diabetes may be warranted in selected indi-
viduals. In the absence of positive intervention studies on
morbidity or mortality in this population, the decision about
screening for diabetes should be made on an individual basis.

OTHER RELEVANT GUIDELINES 
Screening for Type 1 and Type 2 Diabetes, p. S14 
Prevention of Diabetes, p. S17
Organization of Diabetes Care, p. S20
Self-management Education, p. S25
Targets for Glycemic Control, p. S29
Insulin Therapy in Type 1 Diabetes, p. S46
Pharmacologic Management of Type 2 Diabetes, p. S53
Hypoglycemia, p. S62
Screening for the Presence of Coronary Artery Disease, p. S99 
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Erectile Dysfunction, p. S147
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INTRODUCTION
Canadian Aboriginal peoples are a heterogeneous population
comprised of individuals of First Nations, Inuit and Métis
heritage living in a range of environments from large cities to
small, isolated communities. As in other countries, type 2
diabetes has reached epidemic proportions among
Aboriginal peoples in Canada, with the national age-adjusted
prevalence 3 to 5 times higher than that of the general pop-
ulation (1) and as high as 26% in individual communities (2).
Aboriginal peoples are diagnosed with type 2 diabetes at a
much younger age (1), with high rates of diabetes in children
and adolescents (3). As well, Aboriginal women are at more
than twice the risk of gestational diabetes mellitus (GDM)
compared to non-Aboriginal women (4) and have high rates
of pre-existing type 2 diabetes in pregnancy (5). Prediabetes
and metabolic syndrome are also more common in these
populations (6).

The high rate of type 2 diabetes is associated with
increased rates of cardiovascular disease (CVD), peripheral
arterial disease, neuropathy and renal disease in this popula-

tion (7). In Manitoba, it is estimated that between the years
1996 and 2016, there will be a 10-fold increase in CVD, a
10-fold increase in lower-extremity amputations, a 10-fold
increase in dialysis starts and a 5-fold increase in blindness
among Aboriginal peoples (8).

High rates of diabetes are likely the result of the inter-
action of genetic susceptibility and local genetic mutations
with numerous social stressors and lifestyle factors (9-11).
Decreased rates of physical activity and the replacement of
traditional foods with highly refined foods have resulted in
high rates of obesity and diabetes risk factors in children (12)
and adults (13).

Indicators of insulin resistance and hyperinsulinemia (e.g.
elevated body mass index [BMI] and waist circumference
[WC], and metabolic syndrome) are strong predictors of risk
for developing type 2 diabetes in Aboriginal peoples (14-16).
Other predisposing factors include positive family history
and maternal pregnancy complicated by frank diabetes or
GDM (which lead to increased incidence of diabetes in the
offspring) (17,18). As well, pregravid maternal obesity in
Aboriginal populations is associated with increased risk of
GDM and infant macrosomia (5). Rates of macrosomia con-
tinue to rise in northern communities (19), and infant
macrosomia has been associated with increased rates of child-
hood obesity (20), and hence adolescent and adult obesity.

SCREENING 
Due to the high prevalence of risk factors for diabetes in spe-
cific Aboriginal groups (6,12,13,20), routine medical care in
Aboriginal peoples of all ages (starting in early childhood)
should include identification of these modifiable risk factors
(e.g. obesity, elevated WC or BMI, lack of physical activity,
unhealthy eating habits), impaired fasting glucose (IFG) and
impaired glucose tolerance (IGT), to identify higher-risk
individuals who would benefit from diabetes prevention
strategies and individualized counselling.While WC is a more
reliable predictor than BMI for development of diabetes
(14), the standard cut-offs for BMI and WC should be used
in Aboriginal populations.

As part of routine medical care provided to Aboriginal
people, screening for diabetes with a fasting plasma glucose
test should be considered every 1 to 2 years in individuals
with ≥1 additional risk factor(s). Screening every 2 years
should also be considered from age 10 or established puberty

Type 2 Diabetes in Aboriginal Peoples 
Canadian Diabetes Association Clinical Practice Guidelines Expert Committee
The initial draft of this chapter was prepared by David Dannenbaum MD CCFP,
Keith G. Dawson MD PhD FRCPC, Stewart B. Harris MD MPH FCPC FACPM and Jay Wortman MD

• Efforts to prevent diabetes should focus on all diabetes
risk factors, including pregravid obesity, to reduce gesta-
tional diabetes mellitus, macrosomia and diabetes risk in
offspring; promotion of breast-feeding; and prevention of
childhood, adolescent and adult obesity.

• Routine medical care in Aboriginal peoples should include
identification of modifiable risk factors (e.g. lack of physi-
cal activity, unhealthy eating habits, obesity resulting in 
elevated waist circumference and/or body mass index) in
order to identify higher-risk individuals who would benefit
from diabetes prevention strategies and counselling.

• Screening for diabetes in adults should be considered
every 1 to 2 years in Aboriginal individuals with ≥1 addi-
tional risk factor(s). Screening every 2 years should also
be considered from age 10 or established puberty in
Aboriginal children with ≥1 additional risk factor(s).

• Treatment of diabetes in Aboriginal peoples should fol-
low current clinical practice guidelines using Aboriginal-
specific community diabetes management programs
developed and delivered in partnership with the 
target communities.

KEY MESSAGES
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(21) in Aboriginal children with ≥1 additional risk factor(s)
(e.g. obesity, family history of type 2 diabetes, exposure to
diabetes in utero, acanthosis nigricans, polycystic ovary syn-
drome [PCOS], hypertension, dyslipidemia and use of
antipsychotic medications/atypical neuroleptics).An oral glu-
cose tolerance test (OGTT) should be done annually in chil-
dren who are very obese (BMI ≥99.5 percentile) (see “Type 2
Diabetes in Children and Adolescents,” p. S162).

Those individuals with normal results but with diabetes
risk factors (in addition to Aboriginal heritage) should receive
post-test counselling on promotion of healthy lifestyles for
diabetes prevention.Annual OGTT testing in individuals with
prediabetes (IFG and/or IGT) or PCOS should be encour-
aged, as 20 to 50% of high-risk individuals with IFG may have
a 2-hour plasma glucose ≥11.1 mmol/L (22).

PRIMARY PREVENTION 
Efforts to prevent diabetes should focus on all diabetes risk
factors, including pregravid obesity to reduce GDM, macro-
somia and diabetes risk in offspring; promotion of breast-
feeding; and prevention of childhood, adolescent and adult
obesity.

Primary prevention of diabetes requires collaboration
between community leaders, healthcare professionals and
funding agencies. Several initiatives with community-
researcher partnerships are ongoing, and include programs to
mobilize entire communities, promote environmental
changes and prevent GDM (23-27).These partnerships share
the common values of incorporating traditions and local cul-
ture to promote empowerment, increased physical activity,
balanced eating and healthy body weights. Such programs
reinforce to individuals and families that they have some con-
trol over their risk for diabetes.This can impact positively on
the approach to self-care and to the philosophy around family
or community activities, all of which affect family members
who already have the disease or are at risk for diabetes.
However, there remains a lack of published evidence that
these interventions result in a reduction in the incidence of
diabetes in the target communities (27).

Prevention of childhood obesity through moderate inter-
ventions starting in infancy has been shown to be effective
(28). In Zuni First Nations children, an educational compo-
nent targeting decreased consumption of sugared beverages,
knowledge of diabetes risk factors and a youth-oriented fit-
ness centre significantly decreased insulin resistance (29).
These types of interventions aimed at decreasing childhood
obesity, as well as efforts to promote breast-feeding in the
first year of life (30), may help to reduce the risk for dia-
betes.As well, strategies aimed at the prevention of maternal
obesity prior to first conception or subsequent pregnancy
may be important tools to decrease the incidence of GDM
and type 2 diabetes in pregnancy, thereby potentially
decreasing the incidence of diabetes in subsequent genera-
tions of Aboriginal Canadians (5,18,26).

MANAGEMENT
Treatment of diabetes in Aboriginal peoples should follow
current clinical practice guidelines, with Aboriginal-specific
community diabetes management programs developed and
delivered in partnership with the target communities,
reflecting a population health approach. Ideally, multidisci-
plinary teams should include community members with local
knowledge and expertise. Diabetes education programs
should consider various learning styles, incorporate local tra-
ditions and culture, promote traditional activities and foods
(provided they are safe, acceptable and accessible) and, ideal-
ly, be taught in the language of the individual.

In Aboriginal communities, much of the responsibility for
diabetes care falls to community health representatives (local
lay healthcare providers), who are often already overbur-
dened.These individuals are able to provide better care when
they have appropriate additional training and can focus on
diabetes. A number of communities have provided compre-
hensive diabetes training to local lay people, who can then
combine their knowledge of diabetes with sensitivity to the
culture and issues in their community.

Weight loss associated with a temporary return to a tra-
ditional hunter-gatherer lifestyle was shown to significantly
improve glycemic control among adult male volunteers in an
Australian Aboriginal community (31). A number of recent
American studies have demonstrated that carbohydrate-
restricted diets, which resemble traditional Aboriginal diets,
have a salutary effect on diabetes and metabolic syndrome
(32-37). A focus on dietary change to a more carbohydrate-
restricted diet may be warranted in both the prevention and
treatment of diabetes in Aboriginal populations.

Comprehensive management of diabetes in small remote
communities remains difficult, due to discontinuities in
staffing, lack of work-practice support and individuals’
acceptance of services (38). In some communities, mobile
teams of nurses, technicians and in some cases physicians
assess and treat community members with diagnosed dia-
betes (39). Use of a nurse-directed hypertension treatment
protocol has been shown to be effective in Aboriginal peoples
in Northern Canada (40). Use of a nurse case manager in
large urban centres (caring for a mean of 365 Aboriginal
patients) was shown to be somewhat more effective than
usual care when assessing diabetes care on multiple parame-
ters, and may be an effective strategy for remote and poorly
serviced communities (41). Retinal photography has been
shown to be another effective strategy for screening for dia-
betic retinopathy in remote communities (42). Due to the
heterogeneous settings of different high-risk groups, each
community or region must determine the most cost-
effective strategy to provide comprehensive diabetes care to
best suit their reality.

In the United States, federally funded on-reserve pro-
grams include diabetes registries, use of flow charts, annual
chart audits with continuous quality assurance, full-time
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dedicated diabetes clinical staff (e.g. nurses) and funding for
community initiatives. These programs have conclusively
demonstrated improvements in conventional diabetes meas-
ures (e.g. decreased glycated hemoglobin, improved lipid
profiles, reductions in blood pressure) (43).A similar nation-
al program should be established in Canada for on- and off-
reserve Aboriginal communities.

OTHER RELEVANT GUIDELINES
Screening for Type 1 and Type 2 Diabetes, p. S14
Prevention of Diabetes, p. S17
Management of Obesity in Diabetes, p. S77
Type 2 Diabetes in Children and Adolescents, p. S162

RELATED WEBSITES
Aboriginal Diabetes Initiative, First Nations and Inuit Health
Branch.Available at: http://www.hc-sc.gc.ca/fnihb/cp/adi/
index.htm. Accessed September 1, 2008.
National Aboriginal Diabetes Association. Available at:
http://www.nada.ca. Accessed September 1, 2008.
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INTRODUCTION
The increase in immigration to Canada over the last 50 years
has created a very ethnically diverse population. The 2006
census enumerated over 6 million foreign-born people in
Canada, accounting for 19.8% of the total population, the high-
est proportion in 75 years (1). Among the foreign-born popu-
lation who reported a mother tongue other than French or
English, most reported Chinese languages (18.6%), followed
by Italian (6.6%), Punjabi (5.9%), Spanish (5.8%), German
(5.4%),Tagalog (4.8%) and Arabic (4.7%). Recent immigrants
born in Asia (including the Middle East) comprise the largest
proportion (58.3%) of newcomers to Canada, compared to
12.1% in 1971 (1).Toronto, Montreal and Vancouver are home
to 68.9% of recent immigrants. In contrast, only 27.1% of
Canada’s total population lives in these 3 cities (1).

Ethnic disparities in diabetes prevalence have been well
documented in the United Kingdom and the United States
where, compared with the general population, individuals of
South Asian, Chinese, African and Latin ancestry have higher
rates of metabolic syndrome, impaired glucose tolerance
(IGT), abdominal (central) obesity, insulin resistance (2-7),
type 2 diabetes in childhood (8-10), gestational diabetes mel-
litus (11), and diagnosed and undiagnosed type 2 diabetes with
onset at a younger age (12).Those with type 2 diabetes have
poorer metabolic control (13-15) and experience higher
rates of microvascular and macrovascular complications,
which occur at younger ages than the general population
(1,16-19). Individuals of South Asian descent represent
Canada’s fastest-growing immigrant population. Of all expa-

triate ethnic groups, they have the highest rates of morbidity
and mortality from diabetes-related cardiovascular disease
(CVD), with 40% higher age-standardized mortality from
coronary artery disease than Caucasians (6,19-21).

Factors responsible for ethnic disparities in diabetes
prevalence are multifactorial and include genetic susceptibil-
ity, insulin resistance, inadequate socioeconomic resources,
self-care capacity challenges, degree of acculturation, health
literacy, psychosocial stressors, differences in treatment
response, and barriers to accessing healthcare. Traditional
diabetes care systems designed for mainstream populations
are often of limited relevance to culturally diverse popula-
tions, as these systems emphasize the reduction of behav-
ioural risk factors and benefits of self-care behaviours, but
ignore the social, cultural, economic and physical environ-
ments in which lifestyle practices are shaped and often con-
strained.There is growing evidence that diabetes prevention
and management strategies that target the social determi-
nants of health, offer group support, provide services of a
multidisciplinary team that includes community members
with local knowledge and expertise are designed with an
affinity to the cultural traditions and socioeconomic reali-
ties of the target ethnic group, and are delivered in the lan-
guage of the individual, are associated with improved clinical
outcomes and reduced ethnic disparities (22-30).

SCREENING
As the relationship between body fat, waist circumference
(WC) and disease varies between ethnic groups, there is
some evidence to support the use of ethnic-specific body
mass index (BMI) (31) and WC (32) cutoffs to improve risk
stratification and targeted risk management in different eth-
nic groups. Asian-specific cutoffs for risk are BMI=22 to 25
kg/m2 (“at risk”); and BMI ≥26 kg/m2 (“at higher risk”) (31),
and WC ≥80 cm for women or ≥90 cm for men (32).

Opportunistic screening by family physicians is ideal but
not always accessible to high-risk new immigrant groups.
Targeted, ethnic-specific, stepped screening approaches
offered in the community, and developed and delivered in
partnership with the target communities may refine risk
stratification and identification of those who would benefit
most from a visit to a family physician (5).

In patients in whom a suspicion of prediabetes is high, a
2-hour 75-g oral glucose tolerance test may be considered.

Type 2 Diabetes in High-risk Ethnic Populations 
Canadian Diabetes Association Clinical Practice Guidelines Expert Committee
The initial draft of this chapter was prepared by Elisabeth Harvey RNEC MScN,
Stewart B. Harris MD MPH FCFP FACPM and Parmjit Sohal MD PhD CCFP

• There is some evidence to support the use of ethnic-
specific body mass index and waist circumference cutoffs to
improve risk stratification and targeted risk management.

• The complex interplay between cultural context and
lifestyle supports the use of ethnic-specific community-
based diabetes prevention programs that focus on
lifestyle modification.

• High-risk ethnic patients develop diabetes complications,
particularly cardiovascular disease and renal failure, much
earlier than other populations, warranting aggressive
management of relevant risk factors, including hyperten-
sion and dyslipidemia.

KEY MESSAGES
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PRIMARY PREVENTION
Several large primary prevention clinical trials published in
the past 5 years have shown that progression of IGT can be
prevented or delayed with lifestyle or pharmacological inter-
ventions. In the Da Qing study (with 577 Chinese subjects
with IGT) and a Japanese study (with 458 Japanese subjects
with IGT), lifestyle interventions were associated with 46
and 67% reductions, respectively, in the incidence of type 2
diabetes (33,34). The Diabetes Prevention Program, a large
prospective randomized clinical trial in 3234 American
adults with impaired fasting glucose (IFG) or IGT, demon-
strated that lifestyle modifications reduced the incidence of
type 2 diabetes in a variety of high-risk racial/ethnic groups
(35). The recently published Indian Diabetes Prevention
Program demonstrated a relative risk reduction of 28.5%
with lifestyle intervention in native Asian Indians with IGT
who were younger, leaner and more insulin resistant than the
above populations (36). Progression of IGT to diabetes was
18.3% per year. In a 3-year follow-up, 55% of the nonobese
yet highly insulin-resistant Indian population with IGT devel-
oped diabetes (23).

The complex interplay between cultural context and
lifestyle supports the use of ethnic-specific, community dia-
betes prevention programs that focus on lifestyle modifica-
tion.They should be developed and delivered in partnership
with the target communities (5).

MANAGEMENT
The cultural dynamics influencing chronic illness manage-
ment are complex and deeply rooted in the cultural traditions
and fabric of ethnic communities.There is a growing body of
evidence supporting the use of ethnic-specific community
diabetes management programs that reflect the unique socio-
cultural dynamics of and are delivered in partnership with the
target communities (5,24-26). Individuals from high-risk eth-
nic populations develop diabetes complications, particularly
CVD and renal failure, much earlier than other populations.
Given the high CV mortality in South Asians, aggressive man-
agement of risk factors, including hypertension and dyslipi-
demia, is warranted to reduce morbidity and mortality (6).

OTHER RELEVANT GUIDELINES
Screening for Type 1 and Type 2 Diabetes, p. S14
Prevention of Diabetes, p. S17
Organization of Diabetes Care, p. S20
Self-management Education, p. S25
Identification of Individuals at High Risk of Coronary 

Events p. S95
Type 2 Diabetes in Children and Adolescents, p. S162
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Appendix 1

Etiologic Classification of Diabetes Mellitus*

Type 1 diabetes mellitus
Beta cell destruction, usually leading to absolute insulin deficiency

• Immune-mediated
• Idiopathic

Type 2 diabetes mellitus
May range from predominant insulin resistance with relative insulin deficiency 

to predominant secretory defect with insulin resistance

Gestational diabetes mellitus
Onset or first recognition of glucose intolerance during pregnancy

Other specific types

Genetic defects of beta cell function
• Chromosome 20, HNF-4alpha (formerly MODY1) 
• Chromosome 7, glucokinase (formerly MODY2) 
• Chromosome 12, HNF-1alpha (formerly MODY3)
• Chromosome 13, IPF-1 (formerly MODY4)
• Chromosome 17, HNF-1beta (MODY5)
• Chromosome 2, NeuroD1 (MODY6)
• Mitochondrial DNA
• Neonatal diabetes (e.g. due to Kir6.2 mutation) 
• Others

Genetic defects in insulin action
• Leprechaunism 
• Lipoatrophic diabetes 
• Rabson-Mendenhall syndrome 
• Type A insulin resistance 
• Others

Diseases of the pancreas 
• Cystic fibrosis 
• Fibrocalculous pancreatopathy 
• Hemochromatosis 
• Neoplasia 
• Pancreatitis 
• Trauma/pancreatectomy 
• Others

Endocrinopathies 
• Acromegaly 
• Aldosteronoma 
• Cushing syndrome 
• Glucagonoma 
• Hyperthyroidism 
• Pheochromocytoma 
• Somatostatinoma 
• Others 

Infections
• Congenital rubella 
• Cytomegalovirus 
• Others 

Uncommon forms of immune-mediated diabetes
• Anti-insulin receptor antibodies 
• “Stiff-man” syndrome 
• Others 

Drug- or chemical-induced 
• Atypical antipsychotics 
• Beta-adrenergic agonists 
• Cyclosporine
• Diazoxide 
• Glucocorticoids 
• Interferon alfa 
• Nicotinic acid 
• Pentamidine 
• Phenytoin 
• Protease inhibitors 
• Thiazide diuretics 
• Thyroid hormone
• Others 

Other genetic syndromes sometimes associated with diabetes 
• Down syndrome 
• Friedreich ataxia 
• Huntington chorea 
• Klinefelter syndrome 
• Laurence-Moon-Bardet-Biedl syndrome 
• Myotonic dystrophy
• Porphyria 
• Prader-Willi syndrome 
• Turner syndrome
• Wolfram syndrome 
• Others

*Patients with any form of diabetes may require insulin treatment at some stage of their illness. Such use of insulin does not, of
itself, classify the patient

HNF = hepatocyte nuclear factor IPF = insulin promoter factor MODY = maturity-onset diabetes of the young

Adapted with permission from: American Diabetes Association. Diagnosis and classification of diabetes mellitus. Diabetes Care.
2007;30(suppl 1):S42-S47.
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SEE REVERSE FOR CARE OBJECTIVES AND TARGETS

Appendix 2. Sample Diabetes Patient Care Flow Sheet for Adults

Name Type 1 q Type 2 q Age at diagnosis
Date of birth

Care objectives (risk factors, comorbidities) Self-management (discuss with patient)

q Hypertension (target <130/80 mm Hg) 
q Dyslipidemia 
q CAD q Smoking ___________ (date stopped)
q PAD q Alcohol ___________ (assess/discussed)
q CKD q Mental health diagnosis 
q PCOS q Foot disease
q ED q Retinopathy

q Refer to diabetes teaching team _____________ (date)
q Weight management:

Wt: ______ Ht: ______ BMI: ______ (normal: 18.5–24.9 kg/m2)
Target wt: ______ WC: ______ (M <102 cm; F <88 cm)

q Physical activity (≥150 min/week): _____________________
q Glucose meter/lab comparison
q Patient care plan (including pregnancy planning)

Nephropathy Neuropathy
q Check feet for lesions and sensation 

(10-g monofilament, 128 Hz tuning fork)
q Check for pain, ED, GI symptoms

Date: ___________ Findings: _________________

Date: ___________ Findings: _________________

Date: ___________ Findings: _________________

Retinopathy
q Annual eye exam

Date: ___________

Date: ___________

Ophthalmologist/
optometrist:
__________________

Date ACR target:
M <2.0, F <2.8

eGFR/CrCI 
target: >60

Visits (3 to 6 months)
Date BP Wt A1C

(Target 
≤7%)

Notes (goals, clinical status) Diabetes medication baseline: Allergies,
side effects, contraindications. Consider ACEI,
ARB, statin ASA as indicated

Review SMBG records. Target: preprandial 4–7 mmol/L; 2-hour postprandial 5–10 mmol/L (5–8 mmol/L if not achieving A1C target)

Screen for diabetes complications annually, or as indicated

CAD assessment
q Not high risk   q High risk

Definition M ≥45 y, F ≥50 y 
or has ≥≥1 of the following:
macrovascular disease; microvascular disease;
multiple risk factors (esp. family history);
1 extreme risk factor ; duration of diabetes 
>15 y and age >30 y

Resting ECG: _____________________

Exercise stress test: ______________

Other: ___________________________

Lipids Targets for those at high risk for CAD
Primary target: LDL-C ≤2.0 mmol/L
Secondary target:TC/HDL-C <4.0

Vaccinations

q Annual influenza

Date: ___________

Date: ___________

q Pneumococcus 

Date: ___________

Date TC LDL-C TC/HDL-C TG Medications
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Care Objective Target

Self-monitoring 
of blood glucose

• Reinforce patient’s responsibility for regular monitoring as 
appropriate

• Ensure patient can use glucose meter, interpret SMBG results and modify
treatment as needed

• Develop an SMBG schedule with patient and review records 

Preprandial (mmol/L)
4.0–7.0 for most patients
2-hour postprandial (mmol/L)
5.0–10.0 for most patients
5.0–8.0 if not achieving A1C target

Blood glucose 
control

• Measure A1C every 3 months for most adults
• Consider testing at least every 6 months in adults during periods of

treatment and lifestyle stability, and when glycemic targets are being 
consistently achieved

A1C 
≤7.0% for most patients
See “Targets,” p. S29

Blood glucose
meter accuracy

• Compare meter results with laboratory measurements at least annually,
and when indicators of glycemic control do not match meter

Simultaneous fasting glucose/meter lab
comparison within 20%

Hypertension • Measure BP at diagnosis of diabetes and at every diabetes clinic visit <130/80 mm Hg

Waist 
circumference

• Measure as an indicator of abdominal fat Target WC: M <102 cm, F <88 cm (see
ethnic-specific values in “Management of
Obesity in Diabetes,” p. S77) 

Body mass index • Calculate BMI: mass in kg/(height in m)2 Target BMI: 18.5–24.9 kg/m2

Nutrition • Encourage nutrition therapy (by a Registered Dietitian) as an integral
part of treatment and self-management (can reduce A1C by 1–2%) 

Meet nutritional needs by following Eating
Well with Canada’s Food Guide 

Physical activity
• Discuss and encourage aerobic and resistance exercise
• Consider exercise ECG stress test for previously sedentary individuals at

high risk for CAD planning exercise more vigorous than brisk walking 

Aerobic: ≥≥150 minutes/week 
Resistance: 3 sessions/week

Smoking • Encourage patient to stop at each visit; provide support as needed Smoking cessation

Retinopathy • Type 1 diabetes: Screen 5 years after diagnosis, then rescreen annually
• Type 2 diabetes: Screen at diagnosis, then every 1–2 years if no

retinopathy present 
• Screening should be conducted by an experienced eye care professional

Early detection and treatment

Chronic kidney 
disease 

• Identification of CKD requires screening for proteinuria using random
urine ACR and assessment of renal function using a serum creatinine
converted to eGFR

• Type 1 diabetes: In adults, screen after 5 years duration of diabetes, then
annually if no CKD

• Type 2 diabetes: Screen at diagnosis, then annually if no CKD
• If CKD present, perform ACR and eGFR at least every 6 months

ACR (mg/mmol)
Normal: M <2.0; F <2.8 
Microalbuminuria: M 2.0–20.0, F 2.8–28.0
Macroalbuminuria: M >20.0, F >28.0 

CKD if eGFR ≤≤60 mL/min

Neuropathy/
foot examination

• Type 1 diabetes: Screen 5 years after diagnosis, then rescreen annually
• Type 2 diabetes: Screen at diagnosis, then annually
• Screen for neuropathy with 10-g monofilament or 128-Hz tuning fork 

at dorsum of great toe. In foot exam, look for structural abnormalities,
neuropathy, arterial disease, ulceration, infection

Early detection and treatment
If neuropathy present: foot care education,
specialized footwear, smoking cessation
If ulcer present: manage by multidisciplinary
team with expertise 

CAD assessment • Conduct CAD risk assessment periodically: CV history, lifestyle, dura-
tion of diabetes, sexual function, abdominal obesity, lipid profile, BP,
reduced pulses, bruits, glycemic control, retinopathy, eGFR, ACR

• Measure baseline resting ECG, then every 2 years if: age >40 years,
duration of diabetes >15 years, symptoms, hypertension, proteinuria,
bruits or reduced pulses

• High-risk categories include:
• Men ≥45 years, women ≥50 years or 
• Men <45 years, women <50 years with ≥1 of: macrovascular disease,

microvascular disease (especially retinopathy, nephropathy), multiple
additional risk factors (especially family history of premature coronary
or cerebrovascular disease in 1st-degree relative), extreme single risk
(e.g. LDL-C >5.0 mmol/L, systolic BP >180 mm Hg) or duration of
diabetes >15 years and age >30 years

Vascular protection: first priority in preven-
tion of diabetes complications is reduction
of CV risk by vascular protection through
a comprehensive multifaceted approach:
• All people with diabetes: optimize BP,

glycemic control and lifestyle (weight,
exercise, smoking)

• People with diabetes and at high risk of
CV event, additional interventions: ACE
inhibitor/ARB antiplatelet therapy (as
indicated) and lipid-lowering medication
(primarily statins)

Dyslipidemia • Measure fasting lipid levels (TC, HDL-C,TG and calculated LDL-C) 
at diagnosis of diabetes, then every 1–3 years as clinically indicated.
Test more frequently if treatment initiated

Lipid targets for those at high risk for CAD:
• Primary target: LDL-C ≤2.0 mmol/L
• Secondary target:TC/HDL-C <4.0

Care objectives: People with diabetes will have better outcomes if primary healthcare providers: 1) identify patients with diabetes in their
practice; 2) assist them by incorporating the suggested care objectives; 3) schedule diabetes-focused visits; and 4) use diabetes patient care flow
sheets and systematic recall for visits.
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Appendix 3

Examples of Insulin Initiation and Titration Regimens in People
With Type 2 Diabetes

All people starting insulin should be counselled about the recognition, prevention and treatment of hypo-
glycemia. Consider a change in type or timing of insulin administration if glycemic targets are not being reached.

Example A: Basal insulin (Humulin-N, Lantus, Levemir, Novolin ge NPH) added to 
oral antihyperglycemic agents

• Insulin should be titrated to achieve target fasting BG levels of 4.0 to 7.0 mmol/L.

• Individuals can be taught self-titration, or titration may be done in conjunction with a healthcare provider.

• Suggested starting dose is 10 units once daily at bedtime.

• Suggested titration is 1 unit per day until target is reached.

• A lower starting dose, slower titration and higher targets may be considered for elderly or normal-
weight subjects.

• In order to safely titrate insulin, patients must perform SMBG at least once a day fasting.

• Insulin dose should not be increased if the individual experiences 2 episodes of hypoglycemia 
(BG <4.0 mmol/L) in 1 week or any episode of nocturnal hypoglycemia.

• For BG levels consistently <5.5 mmol/L, a reduction of 1 to 2 units of insulin may be considered 
to avoid nocturnal hypoglycemia.

• Oral antihyperglycemic agents (especially secretagogues) may need to be reduced if daytime 
hypoglycemia occurs.

Example B: Premixed insulin (Novolin 30/70, Humulin 30/70, NovoMix 30, Mix 25 or Mix 50)
added to oral antihyperglycemic agents

• Suggested starting dose is 5 to 10 units once or twice daily (prebreakfast and/or presupper).

• Suggested titration is 1 to 2 units added to prebreakfast dose and/or presupper dose daily until target
BG values are reached based on prebreakfast and presupper BG readings.

• Prebreakfast premixed insulin achieves presupper target BG value (4.0 to 7.0 mmol/L).

• Presupper premixed insulin achieves target fasting BG value (4.0 to 7.0 mmol/L).

• 30/70 premixed insulin should be given 30 to 45 minutes before meals.

• NovoMix 30 and Mix 25 premixed insulin should be given immediately before eating.

• Stop increasing insulin when both target BG levels are reached.

• If both BG targets are not reached, continue to increase the relevant dose until both targets achieved.

• The individual needs to self-monitor BG at least twice daily to safely titrate insulin.

• Insulin dose should not be increased if the individual experiences 2 or more episodes of hypoglycemia
(BG <4.0 mmol/L) in 1 week or any episode of nocturnal hypoglycemia.

• Oral antihyperglycemic agents (especially secretagogues) may need to be reduced if daytime 
hypoglycemia occurs.

Example C: Intensive insulin therapy with basal/bolus insulin

• Calculate total daily dose of 0.3 to 0.5 units/kg then distribute as follows:

a. 40% of total insulin dose as basal insulin (Humulin-N, Lantus, Levemir, Novolin ge NPH).

b. 20% of total insulin as bolus (prandial) insulin (Apidra, Humalog, Humulin R, Novolin ge Toronto,
NovoRapid) 3 times per day rapid-acting insulin analogue or short-acting insulin).
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Sample Instructions for Patients With Type 2 Diabetes 
Who Are Starting and Adjusting Insulin

You will be taking insulin _________________ at _____________________________.

It is important that you continue to take your other diabetes medications as prescribed unless you have been told to change

the dose or stop them.

How to adjust your insulin dose
• Your target fasting blood glucose level is __________________ mmol/L.

• You will inject _______units of _______________at___________________________.

• You will continue to increase your insulin dose by ________ unit(s) every _________ day(s) until your fasting

blood glucose level is _____________ mmol/L.

• Do not increase your insulin when your fasting blood glucose is ________ mmol/L.

• You should call for further instructions when your blood glucose reaches _____ mmol/L for 3 or more days:

phone number____________________.

• A side effect of insulin is low blood glucose (hypoglycemia); low blood glucose can occur with too much insulin,

increased activity or not enough food.

Monitoring your blood glucose
• It is important to test your blood glucose while your insulin treatment is being modified.

• You should test your blood glucose and record the value every day before breakfast and ____________________.

• Test before each meal, unless you are instructed differently.

• It is important to record your blood glucose values and any changes in activity or food in your diary and bring this

to your next appointment; this information helps us to understand your diabetes control.

• Unless otherwise instructed, you are trying to reach a target blood glucose of 4.0 to 7.0 mmol/L before meals, and

5.0 to 8.0 mmol/L after meals.

• If you think your blood glucose is low, a check it and record that information in your diary.

2008 CLINICAL PRACTICE GUIDELINES

Instructions for taking your diabetes medications

Current medications Dose Time of day Special instructions
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Appendix 4

Rapid Screening for Diabetic Neuropathy 

Multiple screening methods are published.These methods (1) are designed to screen for the presence or absence of diabetic 
neuropathy, as opposed to screening for specific sites on the feet that are at risk of ulceration (multisite testing). If neuropathy 
is identified by either of these methods, other sites may be tested to identify high-risk areas for ulceration.

1. Show the 10-g Semmes-Weinstein monofilament to the
patient.

2. Touch it first to the patient’s forehead or sternum so that
the sensation is understood.

3. Instruct the patient to say “yes” every time the monofila-
ment stimulus is perceived.

4. With the patient’s eyes closed, apply the monofilament to
the dorsum of the great toe proximal to the nail bed as
shown in the illustration below. Use a smooth motion –
touch the skin, bend the filament for a full second, then 
lift from the skin.

5. Perform this stimulus 4 times per foot in an arrhythmic
manner so the patient does not anticipate when the 
stimulus is to be applied.

6. Add up all correct stimuli for a score out of 8. A score of
7 or 8 correct responses likely rules out the presence of
neuropathy.

1. Perkins BA, Olaleye D, Zinman B, et al. Simple screening tests for peripheral neuropathy in the diabetes clinic. Diabetes Care.
2001;24:250-256.

Rapid Screening for Diabetic Neuropathy Using the 128-Hz Vibration Tuning Fork (The “On-Off” Method) 

1. Strike the tuning fork against the palm of your hand hard
enough that it will vibrate for approximately 40 seconds.

2. Apply the base of the tuning fork to the patient’s fore-
head or sternum and ensure that the vibration sensation
(not just the touch sensation) is understood.

3. With the patient’s eyes closed, apply the tuning fork to
the bony prominence situated at the dorsum of the first
toe just proximal to the nail bed. Ask if the vibration sen-
sation is perceived.

4. Ask the patient to tell you when the vibration stimulus 
is stopped, and then dampen the tuning fork with your
other hand.

5. One point is assigned for each vibration sensation per-
ceived (vibration “on”). Another point is assigned if the
correct timing of dampening of the vibration is perceived
(vibration “off ”).

6. Repeat this procedure again on the same foot, then twice
on the other foot in an arrhythmic manner so the patient
does not anticipate when the stimulus is to be applied.

7. Add up all correct stimuli for a score out of 8. A score of
7 or 8 correct responses likely rules out the presence of
neuropathy.

Rapid Screening for Diabetic Neuropathy Using the 10-g Semmes-Weinstein Monofilament
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Appendix 5

Diabetes and Foot Care:A Patient’s Checklist

Many people with diabetes have problems with their feet. Ask your doctor to explain your risk factors for foot problems.You can
prevent serious foot problems by following these basic guidelines.

DO… DON’T…
…check your feet every day for cuts, cracks, bruises, blisters,
sores, infections or unusual markings.

…use a mirror to see the bottom of your feet if you can’t lift
them up.

…check the colour of your legs and feet. If there is swelling,
warmth or redness or if you have pain, see your doctor or foot
specialist right away.

… clean a cut or scratch with a mild soap and water and 
cover with a dry dressing for sensitive skin.

…trim your nails straight across.

…wash and dry your feet every day, especially between the
toes.

…apply a good skin lotion every day on your heels and soles.
Wipe off any excess lotion.

…change your socks every day.

…always wear a good supportive shoe.

…always wear professionally fitted shoes from a reputable
store. Professionally fitted orthotics may help.

…choose shoes with low heels (under 5 cm high).

…buy shoes in the late afternoon (since your feet swell slightly
by then).

…avoid extreme cold and heat (including the sun).

…exercise regularly.

…see a foot care specialist if you need advice or treatment.

…cut your own corns or calluses.

…treat your own in-growing toenails or slivers with a razor or
scissors. See your doctor or foot care specialist.

…use over-the-counter medications to treat corns and warts.
They are dangerous for people with diabetes.

…apply heat to your feet with a hot water bottle or electric
blanket.You could burn your feet without realizing it.

…soak your feet.

…take very hot baths.

…use lotion between your toes.

…walk barefoot inside or outside.

…wear tight socks, garters or elastics, or knee highs.

….wear over-the-counter insoles – they can cause blisters if
they are not right for your feet.

…sit for long periods of time.

…smoke.

Adapted with permission from: Casella A. Feeling well…diabetes and foot care, a patient’s checklist. Knowing Diabetes.
© Diabetes Hamilton, 2002
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Appendix 6

Diabetic Foot Ulcers: Essentials of Management
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1. Assess underlying cause(s): neuropathy and/or ischemia.

2. Ulcers should be probed with a blunt-tipped instrument to detect sinus tracks or palpable bone suggestive of deep infections.

3. Plantar-surface ulcers require pressure relief. Individuals with plantar-surface foot ulcers should be non-weight-bearing as much
as possible and utilize off-loading footwear or appliances (1).

4. Clinically noninfected ulcers do not routinely require cultures or antibiotics (2).

5. More serious infections in chronic foot ulcers tend to be polymicrobial and typically require empiric use of broad spectrum
systemic antibiotics as soon as possible. Antibiotics can be subsequently tailored according to culture and sensitivity results.
Cultures obtained by curettage or biopsy tend to be more reliable than surface swabs (3).

6.Wound bed preparation involves debridement of necrotic tissue (neuropathic wounds and noncritical ischemic wounds only)
and maintenance of adequate moist wound environment with appropriate wound dressings. Hydrogels are used to increase
wound bed moisture in dry or minimally draining neuropathic ulcers. Dressings that provide therapeutic levels of ionic silver 
or iodine may reduce critical degrees of wound bacterial colonization (4).

7. Comorbidities need to be managed (e.g. hyperglycemia).

8. Refer to a specialized wound clinic where available.
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