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Prevalence of gestational diabetes
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Abstract
Background: The prevalence of gestational diabetes mellitus has been reported to
vary widely in aboriginal populations. Most of the data have come from the
United States. To help determine the extent of gestational diabetes in Canada’s
aboriginal population, the authors assessed the prevalence in a population of
Cree women in northern Quebec.
Methods: A cross-sectional study was conducted using the National Diabetes Data
Group (NDDG) criteria. Information was obtained from patient charts on pregnancies between January 1995 and December 1996 among women residing in
9 Cree communities in the eastern James Bay region of northern Quebec.
Women who were not Cree, had pre-existing diabetes, had spontaneous abortion or were receiving glucocorticoid treatment were excluded.
Results: Data on 654 pregnancies that met the inclusion criteria were available.
Results of the screening oral glucose challenge test were available for 579 of the
pregnancies; the remaining 75 were excluded. The mean gestational age at
screening was 28.3 (standard deviation 2.6) weeks. The prevalence of gestational diabetes was 12.8% (74/579) (95% confidence interval [CI] 10.1%–
15.5%). The prevalence in the inland communities was twice as high as that in
the coastal communities (18.0% v. 9.3%, p = 0.002). Women with gestational
diabetes or impaired glucose tolerance tended to be older, have had more pregnancies, weigh more before pregnancy and have heavier babies than those with
a normal glycemic status.
Interpretation: The prevalence of gestational diabetes among James Bay Cree
women in northern Quebec is twice as high as that among women in the general North American population and the second highest reported in an aboriginal group worldwide.
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estational diabetes mellitus has been defined as “carbohydrate intolerance
of variable severity with onset or first recognition during pregnancy.”1 It
increases not only the risk of infant macrosomatia (birth weight greater
than 4000 g), hypoglycemia, birth trauma and cesarean section2 but also the risk of
subsequent type 2 diabetes in the mother3 and her offspring.4 However, there is no
consensus regarding universality, method, criteria or clinical utility for the screening and diagnosis of gestational diabetes.5,6 Although the Society of Obstetricians
and Gynaecologists of Canada recommends universal screening for gestational diabetes between 24 and 28 weeks’ gestation,7 the American Diabetes Association,8 the
American College of Obstetricians and Gynecologists9 and the Canadian Task
Force on the Periodic Health Examination (now the Canadian Task Force on Preventive Health Care)10 recommend selective screening based on the presence of
certain risk factors.
Studies from the United States indicate that the prevalence of gestational diabetes in aboriginal populations varies widely,11–16 from 3.2% among Tohono O’odham Indian women in southern Arizona11 to 14.5% among Zuni Indian women in
western New Mexico.16 Only one previously published study used standardized criteria to determine the prevalence of gestational diabetes in a native population in
Canada.17 It is important to assess accurately the prevalence of gestational diabetes
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in Canada’s aboriginal population to give a better understanding of the importance of the problem. Therefore, we
decided to determine the prevalence of gestational diabetes
among Cree women in the eastern James Bay region of
northern Quebec

Methods
About 11 000 Cree people inhabit 5 coastal and 4 inland communities in the eastern James Bay region of northern Quebec.
Primary health care is provided by physicians and nurses at local
clinics (one in each community). Most pregnancies are delivered
in Val-d’Or, Chibougamou or Chisasibi, Que.
We identified all 637 births in Quebec between January 1995
and December 1996 in the 9 Cree communities from a birth registry maintained by the Public Health Module–Cree Region.
Prospective information was available for an additional 66 pregnancies delivered in 1997; these were among participants in a nutrition
intervention study that ended in June 1997. We therefore had information on 703 pregnancies in 668 women. We excluded women
who were not Cree, had pre-existing diabetes, had spontaneous
abortion or received glucocorticoid treatment during pregnancy.
The presence of pre-existing diabetes was determined on the basis
of the physician’s diagnosis of type 1 or type 2 diabetes recorded in
the women’s medical charts before the index pregnancy.
In all Cree women a 1-hour 50-g oral glucose challenge test
was administered in the non-fasting state toward the end of the
second trimester, as per the recommendations of the National Diabetes Data Group (NDDG) for gestational diabetes screening.18
Women with a positive result (plasma glucose of 7.8 mmol/L or
greater) are given a 3-hour 100-g oral glucose tolerance test after
an overnight fast. For women at high risk for gestational diabetes,
screening may be done during the first trimester; those with a negative result undergo a repeat screening test or an oral glucose tolerance test at about 24 weeks’ gestation. A fasting plasma glucose
test is also done during the first trimester for most women. Blood
samples from women in the coastal communities are generally sent
for laboratory processing to Chisasibi, Que., and those from the
inland communities to Chibougamou, Que. We obtained the laboratory results from the patients’ medical and laboratory records.
We determined the prevalence of gestational diabetes in the
study population strictly according to the NDDG criteria.18 For
cases in which a glucose metre was used for a 50-g screen, a
threshold of 7.2 mmol/L for capillary blood was used instead of
7.8 mmol/L to indicate a positive screen test result.19 In the group
of women who had a positive screen test result but no or incomplete information on the oral glucose tolerance test, we used the
positive predictive value of the screen test to estimate the number
cases of gestational diabetes. Impaired glucose tolerance was defined as 1 abnormal plasma glucose value on the 3-hour 100-g
oral glucose tolerance test.20
We obtained information from the patient charts on maternal
age, weight before pregnancy, height, parity, weight during pregnancy and birth weight. For the participants in the nutrition intervention study, height was measured by dietitians and weight before pregnancy was self-reported by the women. In the chart
review, we used the self-reported weight before pregnancy only if
it was within 5 kg of the pregnancy weight up to 10 weeks’ gestation or within 7 kg of the weight at 10 to 14 weeks’ gestation (if
available). If the weight before pregnancy was unavailable, the
weight recorded at the first prenatal visit (if held at or before 14
weeks’ gestation) was used. Gestational age was determined on
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the basis of the woman’s last normal menstrual period if it coincided within 1 week of the date determined by ultrasound done
between 16 and 20 weeks’ gestation;21 otherwise we used the ultrasound estimates. We included the birth weights of the 604 term
infants (delivered at 37 or more weeks).
The study was approved by the Cree Board of Health and Social Services of James Bay. Ethical approval was obtained from the
Human Ethics Review Board of Macdonald Campus, McGill
University. Informed consent was also obtained from participants
in the intervention study.
The χ2 test was used to determine differences in prevalence of
gestational diabetes between the inland and coastal communities.
Student’s independent t-test was used to determine differences in
maternal and infant characteristics between women who were and
were not screened for gestational diabetes. Tukey’s method was
used for multiple comparisons between women with normal, abnormal and uncertain (positive screen test result but no or incomplete glucose tolerance test result) glycemic status in a one-way
analysis of variance. Level of significance was set at a p value of
less than 0.05.

Results
Of the 703 pregnancies during the study period 49 were
excluded: 7 because the charts could not be located and 42
because they did not meet the inclusion criteria (pre-existing diabetes 12, spontaneous abortion 5, non-native status
22 and glucocorticoid treatment 3). Data for 654 eligible
pregnancies were thus available.
The median age of the women was 23 (range 14 to 43)
years. Of the 654 pregnancies, 202 (30.9%) were in nulliparous women, 164 (25.1%) in primiparous, 255 (39.0%) in
multiparous and 33 (5.0%) in grand-multiparous women (5
or more pregnancies). The weight before pregnancy and the
height were not recorded in the charts of many women. The
mean weight before pregnancy was 80.9 (standard deviation
[SD] 18.2) kg (n = 417). The mean body mass index (BMI)
before pregnancy was 30.4 (SD 6.7) (n = 275); a BMI of more
than 29 was observed in 153 (55.6%) of the pregnancies.
The results of the screening oral glucose challenge test
and the oral glucose tolerance test are summarized in Fig.
1. Screen test results after 22 weeks’ gestation were available for 534 of the pregnancies. The mean gestational age
at screening was 28.3 (SD 2.6) weeks. The median plasma
glucose level was 7.2 (range 2.9–18.5) mmol/L. Of the 534
pregnancies 199 (37.3%) had a positive screen test result;
the oral glucose tolerance test was completed for 123
(61.8%) of these pregnancies. Gestational diabetes was
found in 32 (26.0%) of these 123 pregnancies, impaired
glucose tolerance in 24 (19.5%) and normal glycemic status
in 67 (54.5%).
For the remaining 76 pregnancies with a positive screen
test result, the charts contained no (n = 71) or incomplete (n
= 5) information on the oral glucose tolerance test. Reasons
for no information were patient refusal or missed laboratory
appointments, physician diagnosis of gestational diabetes on
the basis of the positive screen value, missing glucose tolerance test results from the patient records or vomiting after
the test solution was given. Using the positive predictive
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value of the screen test, we estimated that 19.8 (26.0% × 76)
of these 76 pregnancies would have had a positive test result
for gestational diabetes had the oral glucose tolerance test
been performed. Of the 335 pregnancies with a normal
screen test result, an oral glucose tolerance test was conducted in 18 cases because of a clinical indication; gestational diabetes was detected in 3 of these, impaired glucose
tolerance in 3 and normal glycemic status in 12.
The remaining 120 pregnancies not screened by the
standard protocol included 6 for which gestational diabetes
was diagnosed during the first trimester, 33 for which the
oral glucose tolerance test was done directly, 3 for which
screen test results were not in the woman’s chart but the
woman was transferred out of the community for manage-

ment of the gestational diabetes, 3 with a capillary screen
and 75 with no screen values (Fig. 1). The last group of 75
were excluded from our estimation of the prevalence of
gestational diabetes because no assumptions could be made
regarding the glycemic status. Common reasons for no
screen values were patient absence at laboratory appointments or no prenatal care.
The estimated prevalence of gestational diabetes in the
study population over the 2-year period was 12.8%
(74/579) (95% CI 10.1%–15.5%). The prevalence was significantly higher in the inland communities than in the
coastal communities (18.0% v. 9.3%, p = 0.002). The
prevalence of pre-existing diabetes was 1.8% (12/674)
(95% CI 0.8%–2.8%); to calculate this estimate, we ex-

Normal glycemic status
n = 67
OGTT performed
n = 123

Gestational diabetes
n = 32*
Impaired glucose
tolerance
n = 24

Plasma glucose level
≥ 7.8 mmol/L
n = 199
No or incomplete OGTT
n = 76
Screened after 22
weeks’ gestation
n = 534

Gestational diabetes
(estimate)
n = 20*

Normal glycemic status
n = 12
OGTT performed
n = 18
Plasma glucose level
< 7.8 mmol/L
n = 335

Impaired glucose
tolerance
n=3
Gestational diabetes
n = 3*

Pregnancies for which
data were available
n = 654

No OGTT
n = 317

No screen
n = 75
Capillary screen
n=3
Not screened by standard
protocol
n = 120

Direct OGTT
n = 33
Gestational diabetes
diagnosed in first trimester
n = 6*
Known gestational
diabetes
n = 3*

Normal glycemic status
n = 14
Impaired glucose
tolerance
n=8
Gestational diabetes
n = 10*
Incomplete OGTT
n=1

Fig. 1: Results of screening for gestational diabetes among Cree women in the eastern James Bay region of northern Quebec.
*Numbers marked with an astrisk were used to calculate the prevalence of gestational diabetes in the study population: (30 +
20 + 3 + 10 + 6 + 3) ÷ 579 = 74/574 = 12.8% (95% confidence interval 10.1%–15.5%).
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cluded from the denominator women without charts (n = 7)
and those who were not Cree (n = 22) from the 703 pregnancies during the study period.
The mean maternal age, parity, body weight before
pregnancy and infant birth weight by screen test result are
presented in Table 1. The women found to have gestational diabetes or impaired glucose tolerance and those
with a positive screen test result but no or incomplete information on the glucose tolerance test were older and
heavier than the women with normal glycemic status. The
women with gestational diabetes or impaired glucose tolerance had had more pregnancies and had heavier babies
than the women with normal glycemic status; the women
with a positive screen test result but no or incomplete information on the glucose tolerance test had parity and birth
weight values that fell between the 2 groups. A similar
trend was noted when women with impaired glucose tolerance were pooled with those who had normal glycemic status. The mean age, parity, weight before pregnancy and infant birth weight of those screened (n = 579) compared
with those not screened (n = 75) for gestational diabetes
were similar (Table 1); this indicated little risk of bias by
not having screen test results for the 75 women.

Interpretation
The prevalence of gestational diabetes among Cree
women in the eastern James Bay region of northern Quebec
(12.8%) was at least twice as high as that reported in the
general North American population (3%–5%).22,23 In a recent Canadian study the prevalence among Cree and
Ojibwa women of northwestern Ontario was found to be
8.7% (110/1263) according to the NDDG criteria.17 Earlier
Canadian studies used self-reported data to determine the
prevalence of gestational diabetes in some native groups and
found it to range from 2% in the Pacific region to 16% in
Quebec.24,25 The accuracy of our estimate is enhanced in 2

ways. First, we had data for 88.5% (579/654) of all eligible
Cree women over the study period. Second, gestational diabetes was diagnosed strictly in accordance with the NDDG
criteria.18 Our results support those from other studies
showing that women with gestational diabetes were more
likely to be older, to have had more pregnancies, to weigh
more before pregnancy17,26,27 and to deliver heavier babies28
than women without gestational diabetes. Our finding that
the prevalence of gestational diabetes was twice as high in
the inland (southern) communities as in the coastal (northern) communities may indicate lifestyle differences based on
proximity to urban centres. This is supported by reports of a
north–south gradient for diabetes prevalence in the same
population29 and in other native populations.30
Previously reported prevalence rates of gestational diabetes in native populations in North America (3.2%–
14.5%)11–16 may be underestimated, because women who
had a positive screen test result but did not have an oral
glucose tolerance test appear to have been classified as having normal glycemic status. For comparison purposes, we
used the positive predictive value of the screen test, where
available, to estimate the number of cases of gestational diabetes in each of these studies. The proportion was available for Navajo women (20%),12 Yup’ik Eskimo women
(22%)13 and Chippewa women (25%);15 these figures are
comparable to the 26% obtained in our study. The use of
these proportions to estimate potential cases of gestational
diabetes among women who did not undergo the glucose
tolerance test increased the prevalence estimate from 9.3%
to 12.8% among the Cree in our study, from 4.3% to 5.7%
among the Navajo women, from 5.8% to 6.6% among the
Yup’ik Eskimo women and from 5.8% to 7% among the
Chippewa women.
The prevalence of gestational diabetes among Pima
women using the NDDG criteria was determined to be
only 1.6%,14 but the prevalence of pre-existing diabetes was
6.3% (95% CI 3.0%–9.6%),31 as compared with 1.8%

Table 1: Characteristics of James Bay Cree women of northern Quebec who were screened and those who
were not screened for gestational diabetes
Screened

Normal
glycemic
status

Gestational
diabetes or
impaired
glucose
tolerance

Positive
screen, no
OGTT

Total

Not
screened

Mean maternal age
(and SD), yr

23.1 (5.1)*
n = 413

27.4 (6.2)†
n = 89

25.6 (6.1)†
n = 77

24.0 (5.7)
n = 579

24.1 (5.6)
n = 75

Mean parity (and SD)

1.4 (1.4)*
n = 412

2.0 (1.9)†
n = 89

1.8 (1.6)*†
n = 77

1.6 (1.6)
n = 578

1.6 (1.6)
n = 75

Mean weight before
pregnancy (and SD), kg

78.9 (18.5)*
n = 261

84.8 (18.6)†
n = 67

86.4 (13.5)†
n = 47

80.9 (18.2)
n = 375

79.9 (18.9)
n = 42

Mean birth weight of
term infants (and SD), g

3800 (505)*
n = 394

4012 (532)†
n = 86

3851 (476)*†
n = 67

3839 (510)
n = 547

3835 (459)
n = 57

Characteristic

Note: SD = standard deviation, OGTT = oral glucose tolerance test.
*For the 3 subgroups of screened women, different symbols indicate statistically significant differences in means (p < 0.05).
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(95% CI 0.8%–2.8%) in our study. One explanation may
be that screening for diabetes before pregnancy was probably more intensive among the Pima women than among
the Cree women in our study, which would lead to more
cases of diabetes being detected before pregnancy. Alternatively, because of the different genetic makeup and environmental and lifestyle factors of the Cree, a low prevalence of pre-existing diabetes may be a true phenomenon; a
low prevalence (3.2%) was also noted among the Cree and
Ojibwa women of Ontario.18
A limitation of our study was that no screening for gestational diabetes was done in 75 of the pregnancies. However,
there is no reason to believe that these women were at higher
or lower risk for gestational diabetes than those who were
screened, because they were of similar age, parity and weight
before pregnancy. Also, for 76 of the pregnancies with a positive screen test result, there was no or incomplete information
on the oral glucose tolerance test; we instead used the positive
predictive value of the screen test to estimate the number of
cases of gestational diabetes in this group.
In conclusion, Cree women in the eastern James Bay region of northern Quebec are at higher risk for gestational
diabetes than the general North American population.
They have the second highest prevalence of gestational diabetes reported in an aboriginal group worldwide. The high
rate in this Cree population is of concern, because type 2
diabetes may subsequently develop in about 60% of the
women with gestational diabetes.3 Whether this reflects a
greater genetic propensity for diabetes or an elevated level
of risk factors for gestational diabetes in certain native populations remains to be determined.
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