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Abstract 
 
Background 

Diabetes in pregnancy is thought to be an important driver of the current epidemic 

of type 2 diabetes in First Nations populations.  

Purpose 

The purpose of this doctoral research was 1) to generate an epidemiological 

profile of First Nations diabetes in pregnancy in Alberta; and 2) to qualitatively 

explore among First Nations women both the experience of having diabetes in 

pregnancy and the factors that contribute to achieving a healthy pregnancy. 

Methods 

De-identified provincial administrative data of delivery records was obtained for 

the years 2000-2009. Pregestational, past obstetrical, and delivery outcomes and 

problems were described and compared by ethnicity and diabetes status. Rates of 

gestational diabetes mellitus (GDM) and pregestational diabetes were compared 

by ethnicity, as were longitudinal changes over time. Diabetes in pregnancy 

predictors were explored via logistic regression. A focused ethnography was 

conducted with 12 First Nations women with previous diabetes in pregnancy who 

sought care in Edmonton. Unstructured interviews were carried out and were 

recorded, transcribed, and subject to qualitative content analysis.  

Results 

Quantitative: First Nations women were more likely to have antenatal risk factors 

and adverse infant outcomes, which were compounded by diabetes. Although 

GDM rates were higher among First Nations women, prevalence grew more 



rapidly over time in non-First Nations women. The longitudinal rates of 

pregestational diabetes were generally steady, yet First Nations women endure a 

greater than two-fold higher prevalence. Being of First Nations descent was an 

independent predictor of diabetes in pregnancy.  

Qualitative: The experience of diabetes in pregnancy is one wrought with 

difficulties but balanced to some degree by positive lifestyle changes. A struggle 

for control permeated the pregnancy experience, but having a strong support 

system (family, healthcare, cultural/community and internal) and the necessary 

resources (primarily awareness/education) allowed women to take some control 

of their health.  

Conclusions 

As high-risk pregnancies and poor outcomes are more common among First 

Nations women regardless of diabetes status, efforts must be made to improve 

pregnancy care. Specifically, these efforts should strive to enhance the support 

systems of these women, increase their sense of autonomy, and raise awareness of 

diabetes in pregnancy and its accompanying challenges.  
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1.1 Purpose 

A worldwide increase in type 2 diabetes prevalence is occurring seemingly 

unabated (1). It is believed that a complex combination of social, cultural, 

environmental and genetic factors have led to Canadian First Nations populations 

suffering type 2 diabetes rates that are reportedly 2-5 times higher than the non-

First Nations population (2, 3), with First Nations women being excessively 

affected (4-6). In attempts to understand the causes of this epidemic, the possible 

contribution of diabetes in pregnancy, particularly gestational diabetes mellitus 

(GDM), has received recent attention. In First Nations populations, it is suggested 

that diabetes in pregnancy contributes to a vicious cycle by increasing the risk of 

type 2 diabetes in both offspring and mothers (4, 7-11). Driving this cycle is 

increasing obesity prevalence in the younger age groups, coupled with a decrease 

in the average age of diabetes diagnosis among First Nations individuals (4, 5, 12). 

Moreover, fertility/birth rates are 1.5-2 times that of the non-First Nations 

population (13). Hence, pregnancy may be a crucial point for interventions and 

appropriate healthcare aimed at ultimately reducing type 2 diabetes rates in First 

Nations peoples.  

This thesis covers the initial two studies of an overall multiphase mixed 

methods plan to examine diabetes in pregnancy among First Nations women in 

Alberta, Canada. I used administrative data to explore diabetes in pregnancy 

epidemiology and qualitative data to understand the context of diabetes in 

pregnancy in First Nations women.  
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1.2 Research Objectives 

 The impact of diabetes in pregnancy in First Nations populations is a new 

and expanding area of research, and many questions remain unanswered. The 

objectives of this thesis research were two-fold:  

1) To use administrative data from the Alberta Perinatal Health Program 

(APHP) and the Ministry of Alberta Health & Wellness (AHW) to 

generate an epidemiological profile of First Nations diabetes in pregnancy 

in Alberta; and 

2) To use a focused ethnographic approach to understand the experience 

of diabetes in pregnancy and what factors could contribute to achieving a 

healthy pregnancy in First Nations women. 

 

1.3 Background 

1.3.1 First Nations Peoples and the Epidemic of Type 2 Diabetes  

Second only to New Zealand, the Aboriginal peoples’ (constitutionally 

recognized as First Nations, Métis, and Inuit) share of the Canadian population is 

high at 3.8% (13). Approximately 700,000 First Nations individuals live in 

Canada, comprising roughly 2.2% of the total population. The majority of First 

Nations live in Ontario (23%), British Columbia (19%), Manitoba (14%), Alberta 

(14%) and Saskatchewan (13%; 13). According to the 2006 census, roughly 

97,275 First Nations live in Alberta, 54% of whom reside on-reserve within the 

46 First Nations bands (13).  
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The term First Nations encompasses a vast diversity of cultural and 

linguistic groups. There are more than 600 recognized separate First Nations 

bands across Canada, and 12 First Nations language groups comprised of more 

than 50 different languages (14). Alberta’s First Nations population is mostly 

made up of Blackfoot, Cree, Dene/Chipewyan and Dakota/Sioux peoples (13, 15). 

First Nations communities are often distinct in many ways, including culture, 

history, socio-political and socio-economic factors (14).  

On the whole, the First Nations population of today is young, growing and 

urbanizing. Statistics Canada estimated the median age of First Nations peoples 

was 25 years in the year 2006, whereas that of the general Canadian population 

was 40 years of age (13). Moreover, one third of the First Nations population is 

under the age of 15. Over a ten year span from 1996 to 2006, the First Nations 

population grew by 29%, 3.5 times than that of their non-First Nations 

counterparts. Also in 2006, approximately 50% of First Nations individuals lived 

in urban areas (13). Still, the majority (80%) of those in rural areas are living on 

First Nations reserves. According to Health Canada, approximately 22% of 

reserves are in remote locations with no road access (16). 

Many Indigenous peoples around the globe are being threatened by 

significant increases in type 2 diabetes incidence and prevalence, in spite of their 

diverse experiences, identities, histories and genetic backgrounds (17). These 

same Indigenous populations often share a common past of systemic oppression, 

marginalization and disempowerment (3). This is indeed the case for First Nations 

peoples, who have experienced a profound epidemiological shift in their health 
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status. The starvation, wars and infectious diseases that accompanied colonization 

resulted in dramatic depopulation, which has recently given way to both re-

population and a rise in chronic diseases such as obesity, type 2 diabetes and 

cardiovascular disease (18). 

Today, the prevalence of type 2 diabetes is at least twice as high for the 

overall First Nations population compared to the general population (2), yet prior 

to the 1950s type 2 diabetes was unheard of in First Nations peoples (19). Current 

prevalence estimates vary depending on the methodology utilized and the specific 

population being studied, but likely all of these statistics are underestimated due 

to high rates of undiagnosed type 2 diabetes observed in First Nations populations 

(20, 21). National age-standardized estimates from the First Nations Regional 

Health Survey (RHS) show a self-reported diabetes prevalence rate of 20.7% 

among adult First Nations respondents (22). By comparison, only 6.4% of the 

total population over the age of 12 self-reported having diabetes in the 2010 

Canadian Community Health Survey (23). In Alberta, analysis of administrative 

databases revealed an age- and sex-standardized diabetes prevalence of 13.5% for 

First Nations adults, compared to only 6.0% for the general population for the 

year 2007 (5). Other administrative studies in Canada substantiate these ethnic 

differences, yet the differences in Alberta and British Columbia are lower than 

those for Manitoba and Saskatchewan (4, 5, 24, 25). Furthermore, the rise in 

diabetes prevalence and incidence was less pronounced among the First Nations 

population in Alberta than that of the general population over a 13 year time span 

(5). That being said, among the First Nations population the epidemic of 
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childhood obesity has yet to peak (26), rates of GDM are also higher in 

comparison to the general population (7), and youth-onset type 2 diabetes and 

pre-diabetes are increasingly being identified (27- 29), all of which may lead to a 

surge of type 2 diabetes in the future.  

First Nations females tend to have higher diabetes prevalence rates 

compared to males, which is opposite to the general Canadian population where 

rates are even amongst both sexes, or even slightly higher for males (4, 5). 

However, the sex-specific gap in diabetes among First Nations may be 

diminishing as males experienced an accelerated rise in diabetes prevalence and 

incidence compared to females between 1995-2007 in Alberta (5). Similarly, 

diabetes prevalence has increased to a greater extent among First Nations boys 

compared to girls over the same time period (29).  

Type 2 diabetes is affecting First Nations populations at a younger age 

than the Canadian population at large. In Saskatchewan, the number of incident 

cases is highest among First Nations adults aged 40-49, while most new diabetes 

cases among the general population were in those greater than 70 years of age (4). 

Also, as indicated by the initial RHS report, the majority (53%) of those with 

diabetes in First Nations communities were less than 40 years of age (30). 

Furthermore, Dean and colleagues (31) showed crude type 2 diabetes incidence 

has increased among First Nations youth (ages 0-19) to 0.55/1000 in 2001 (no 

baseline was reported). Similarly, among Albertan youth, the prevalence of 

diabetes was higher in the general population compared to the First Nations 

population in 1995, but by 2007 there were no between group differences, as the 
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Average Annual Percent Change (AAPC) in prevalence over time was 

significantly higher for First Nations vs. general population youth (6.98 AAPC vs. 

3.93 AAPC respectively; 29). 

First Nations individuals with type 2 diabetes experience complications 

such as retinopathy, end-stage renal disease, neuropathy, foot disorders, and 

cardiovascular disease more frequently than other groups (32-36). In the recent 

RHS, 66.1%, 29.1% and 10.5% of respondents with diabetes (ages 55 and older) 

reported having hypertension, heart disease, and stroke versus 40.7%, 15.2%, and 

4.9% for those without diabetes, respectively (22). In Alberta, this increased 

burden of diabetes is also supported by reports of higher numbers of diabetes-

related emergency department and general practitioner visits, as well as longer 

hospital stays due to diabetes among First Nations compared to non-First Nations 

(37). Moreover, all-cause mortality rate among First Nations with diabetes is 1.6 

times higher than that of the general population with the disease in Alberta (5). 

Similarly, administrative data in British Columbia found First Nations males and 

females with type 2 diabetes were 1.5 and 2.2 times more likely to die compared 

to the general population with type 2 diabetes, respectively (38).  

There is a great deal of literature describing the epidemiology of type 2 

diabetes among First Nations populations. However, it is important to make note 

of the limitations of generalizing all First Nations peoples, although this is done 

frequently for simplicity. Results of community-specific diabetes projects, such as 

those in the remote First Nations communities of Sandy Lake, Ontario (20), 

Wapekeka and Kasabonika, Ontario (39), as well as the Eeyou Istchee community 
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of northern Quebec (35), show that diabetes prevalence likely varies among 

individual First Nations communities. Comparison studies aimed at elucidating 

differences, and reasons for differences, are limited.  

The causes of type 2 diabetes in the First Nations population are 

multifaceted. Briefly, the inequalities in the social determinants of health as well 

as the socio-cultural disruption brought about through contact with Europeans are 

thought to be the root cause (2, 40, 41). First Nations peoples have been subject to 

various cultural disturbances including the decimation of traditional lifestyles, 

forced sedentarization, loss of language, disempowerment, political 

marginalization, systemic racism, relocation/confinement to reserves and the loss 

of land (and connection to the land), as well as emotional, spiritual and mental 

disconnection (41). Subsequently, First Nations peoples have lower completion 

rates of all levels of education, higher unemployment rates, lower incomes, poorer 

access to health services, more crowded living conditions, and less social support 

than the general Canadian population (40). These social and cultural inequities 

likely underlie the main risk factors for type 2 diabetes which apply to First 

Nations peoples: stress, dietary acculturation to an unhealthy diet, food insecurity, 

physical inactivity, obesity, and high rates of diabetes in pregnancy (2). Finally, 

there is a strong genetic component to type 2 diabetes, and genetic variants and 

the thrifty gene theory may explain in-part the rise of type 2 diabetes in First 

Nations populations (42), however evidence of such is extremely limited. The 

focus of this thesis however, is to examine a specific touted cause: diabetes in 

pregnancy. 
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1.3.2 Diabetes in Pregnancy  

Diabetes in pregnancy can come about one of two ways: GDM or 

pregestational diabetes with a subsequent pregnancy. The former is more common, 

as GDM accounts for up to 90% of diabetes cases during pregnancy (43), and is 

certainly more studied. GDM is defined by glucose intolerance with onset or first 

recognition during pregnancy (44). GDM is one of the most common medical 

complications of pregnancy (45), and accordingly, all pregnant women in Canada 

are recommended by the Canadian Diabetes Association (CDA) to be screened 

between the 24th and 28th week of pregnancy (44).  

Although most organizations utilize the gold standard oral glucose 

tolerance test (OGTT) for the diagnosis of GDM there is no global consensus on 

the diagnostic criteria, which is currently being debated (46). In Canada, it is 

recommended that all pregnant women be screened by an initial 50g oral glucose 

challenge (OGC) and subsequent blood glucose measurement at one hour post-

consumption (44). A one hour post-OGC result of 11.1 mmol/L or greater is 

GDM. An OGC value between 7.8-11.0 mmol/L is considered ‘abnormal,’ and 

necessitates further testing for the potential diagnosis of GDM. If two of the 

following subsequent results are found then GDM is confirmed: fasting glucose 

5.3 mmol/L or higher, one hour post-OGTT (75g glucose) result of 10.6 mmol/L 

or higher, or a two hour post-OGTT (75g glucose) result of 9.0 mmol/L or higher 

(44). Based primarily on results of the Hyperglycemia and Adverse Pregnancy 

Outcomes study which showed an association between maternal glucose levels 

below those for the diagnosis of diabetes (i.e. fasting glucose less than 5.8 
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mmol/L or a two hour post OGTT less than 11.1 mmol/L) and increased birth 

weight (47), both the International Association of Diabetes and Pregnancy Study 

Groups (IADPSG) and the American Diabetes Association (ADA) endorsed new 

lower diagnostic criteria for GDM (45, 48). Under these new criteria, women at 

24-28 weeks gestation with values greater than 5.1 mmol/L (fasting), 10.0 

mmol/L (one hour post OGTT) or 8.5 mmol/L (two hour post OGTT) would be 

classified as GDM (44). The CDA guidelines state that the method for GDM 

screening used by the IADPSG and the ADA can be used as and “alternative 

approach” (44).  

Pregestational diabetes in pregnancy can come about from either type 1 

diabetes or type 2 diabetes. A diagnosis of type 1 diabetes or type 2 diabetes is 

made by either a fasting glucose ≥ 7.0 mmol/L, a random glucose ≥11.1 mmol/L, 

a two hour post OGTT ≥11.1 mmol/L, or a hemoglobin A1C value ≥ 6.5% (in 

adults; 44). When patients are asymptomatic, if a single test result is in the 

diabetic range then a repeat confirmatory test must be done (44). Sometimes 

pregestational diabetes goes undiagnosed until pregnancy and could be 

misclassified as GDM. The IADPSG calls this ‘overt’ diabetes in pregnancy (45). 

The majority of the antepartum risks of diabetes in pregnancy are to the 

infant, who is at greater risk for many conditions, including stillbirth, congenital 

abnormalities, hypoglycemia, hypocalcemia, jaundice, macrosomia, birth trauma 

(such as shoulder dystocia), prematurity, respiratory distress syndrome and others 

(46, 49, 50). Infants with congenital abnormalities born to mothers with GDM are 

often assumed to be the consequence of undiagnosed maternal type 2 diabetes 
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(overt; 51), and it is not clear whether GDM alone causes malformations (52). 

Mothers with diabetes in pregnancy have an increased risk of preeclampsia, 

cesarean section and preterm delivery (53). Although the condition generally 

disappears after birth, GDM is one of the strongest identifiable predictors for type 

2 diabetes in women (54). GDM also carries an increased risk of recurrent GDM 

in future pregnancies, as well as maternal hypertension and cardiovascular disease 

postnatally (55-58). As for the infant, it is well documented that offspring of 

women with diabetes in pregnancy have a heightened risk of developing obesity 

and type 2 diabetes in their lifetime, independent of genetic risk and other risk 

factors (46, 59, 60). Children are also at risk for adverse neurological, 

psychomotor and psychosocial outcomes (61-64).  

Considering the risks, diabetes in pregnancy management aimed at 

normalizing blood glucose concentrations is imperative. Treatment has been 

shown to significantly reduce the risk of macrosomia, being large for gestational 

age (LGA), shoulder dystocia, nerve palsy, metabolic complications and 

respiratory complications among neonates (51, 65, 66). Management of GDM can 

also reduce maternal hypertensive disorders during pregnancy (67). Treatment 

ideally involves pregestational planning in the client with type 1 diabetes or type 

2 diabetes to achieve the best possible control preconception (68). Pregestational 

diabetes in pregnancy requires rigorous dietary counseling, strict metabolic 

monitoring (self-monitoring of blood glucose) and insulin. Diabetes in GDM 

patients can sometimes be controlled with diet, lifestyle and monitoring alone but 

many (up to 50% in some populations) eventually require insulin therapy (65). 
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The use of the oral glucose-lowering agents, particularly metformin and glyburide, 

is suggested in GDM by the International Diabetes Federation as an alternative 

when glycemic goals have not been reached by dietary means, although the safety 

of these drugs has not been systematically investigated (69, 70).  

For mild GDM, in parallel with the debate about diagnostic criteria, the 

need for treatment is not fully agreed upon. Long-term outcomes such as 

childhood obesity and maternal type 2 diabetes development have not been shown 

to be altered by GDM treatment during pregnancy (70, 71). In addition, there is 

debate over concerns that strict GDM treatment may cause undue maternal stress, 

increase the risk of small for gestational age (SGA) neonates, and provoke 

subsequent adverse metabolic outcomes in infants (45, 72-75). As an example, 

although mild exercise may improve metabolic control and reduce the risk of 

delivering a macrosomic infant (76, 77), controversy exists surrounding the fetal 

wellbeing resulting from more vigorous exercise, particularly in women with (or 

at risk for) preeclampsia (70).  

The exact cause of GDM is unknown (73). The normal progression of 

pregnancy alters glucose metabolism, and is often considered a state of mild 

insulin resistance or glucose intolerance (73). Through a complex interaction of 

hormonal and physiological changes that are not fully understood, insulin 

sensitivity begins to decrease in the second trimester, leading to a slight increase 

in postprandial blood glucose, which is thought to be necessary for the rapidly 

growing and developing fetus (73). The vast majority of pregnant women do not 

develop GDM however, as compensatory increases in insulin production and 
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secretion overcome insulin resistance (46). Pregestational overweight and obesity, 

elevated glucose concentrations in the first trimester (in women without known 

diabetes), increased maternal age, previous GDM or delivery of a macrosomic 

baby, family history of diabetes, maternal low or high birth weight (LBW; HBW), 

hypertension, history of polycystic ovary syndrome, and low socio-economic 

status are known risk factors (7, 73, 78, 79).  

Globally, GDM affects approximately 1-14% of pregnancies, varying in 

direct proportion to the population prevalence of type 2 diabetes (80, 81). 

Population differences in age, ethnicity and diagnostic methods also contribute to 

the diversity in rates (82, 83). Large population-based studies in the United States 

have shown the incidence of GDM increased from 5% in 1991 to 7.1% in 2000, 

independent of ethnicity or age (83, 84). In Canada there is no national registry 

data for GDM specifically. However, the 1994-1995 National Longitudinal 

Survey of Children and Youth found that 6.5% of women who had children under 

the age of two reported "pregnancy diabetes" in their most recent pregnancy (85). 

The APHP collects longitudinal provincial data on a number of indicators related 

to perinatal health and mortality, including GDM. For the entire Alberta 

population (ethnicity was not explored), annual rates of GDM rose from 3.2% in 

2000 to 3.9% in 2006 among women who gave birth (86).1  

Pregestational diabetes in pregnancy is less common than GDM. In 

Alberta, the APHP has longitudinal data on pregestational diabetes in pregnancy 

for the province as a whole, showing stable rates of 0.7% of pregnancies over 

 
1 More recent data (unpublished) from APHP suggests the rate of GDM in 2008 in 
Alberta to have risen to 4.5% of all pregnancies. 
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time (86). Conversely, epidemiological studies in other populations in the United 

States, Europe and Australia show incidence rates of pregestational diabetes in 

pregnancy are rising due to increases in type 2 diabetes during pregnancy (87-90). 

These studies indicate that the incidence of type 2 diabetes during pregnancy is 

overtaking that of type 1 diabetes (87-90). Similarly, type 2 diabetes, which was 

originally thought to pose less of a hazard during pregnancy, confers a greater risk 

for adverse outcomes (congenital malformations and perinatal mortality in 

particular) than type 1 diabetes according to recent studies (44, 90). In Canada, 

more research is needed regarding the epidemiology of pregestational diabetes in 

pregnancy. 

1.3.3 Diabetes in Pregnancy among First Nations Women  
 
It has been suggested that many of the traditional risk factors for GDM 

may be magnified in First Nations women, and First Nations descent has been 

shown to be an independent risk factor for GDM after controlling for pre-gravid 

overweight, history of GDM, family history of diabetes, age, and rural residence 

(7, 91). Importantly, socioeconomic status was not controlled for in these studies 

and First Nations descent may be a proxy marker for low socioeconomic status 

(40, 41). Conversely though, in a prospective study from first prenatal visit to 

birth in Alberta, Wenman et al (92) found no relationship between Aboriginal 

status and macrosomia. The Aboriginal sample size (n = 70) was low and thus the 

Wenman et al study (92) was likely underpowered to detect statistical differences. 

A number of studies suggest that First Nations women have higher rates of 

GDM than non-First Nations. Harris et al (93) and Willows et al (94) both 
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conducted retrospective analyses among Ojibway-Cree women from northwestern 

Ontario and Cree women in Quebec respectively, finding 8.4% and 10.3% had 

GDM. In two separate studies among James Bay Cree women, one among a 

single community in Ontario and the other among nine communities in Quebec, 

GDM was diagnosed in 12.8% and 8.5% of women respectively (8, 10). Dyck et 

al (7) found GDM rates were significantly higher among First Nations women 

(6.4%) compared to non-First Nations women (3.5%) in urban Saskatoon, 

Saskatchewan. In the 2002/2003 national First Nations RHS, 11.9% of adult First 

Nations women reported ever having GDM (6). Aljohani et al (91) utilized 

administrative prenatal information to report GDM rates over a 20 year period in 

Manitoba. The authors found First Nations women had GDM rates that were 3 

times higher than their non-First Nations counterparts (91). Notably, age-

adjustments have not been conducted on GDM rates when comparing First 

Nations and non-First Nations. Since advancing maternal age is a risk factor for 

GDM (73), and the Canadian Aboriginal population is predominantly young (13), 

one could speculate that rates of GDM among First Nations women may have 

been underestimated in previous studies. Although unadjusted rates contribute 

valuable information, age-adjustment may be better to analyze for etiological 

clues. Thus, age-adjusted rates of GDM by First Nations ethnicity are needed. 

Additionally, at present there is little longitudinal data on rates of diabetes in 

pregnancy in First Nations women.  

Research among the Pima Indians (95) of the United States and Australian 

Aborigines (96) suggest that Indigenous women with diabetes in pregnancy are 
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more likely to experience adverse pregnancy outcomes. However, few studies 

have examined delivery or infant outcome data for First Nations women with 

GDM. In Saskatchewan, Dyck et al (7) have shown Aboriginal women with GDM 

were more likely to have hypertension or previous cesarean section than 

Aboriginal women without GDM. Aboriginal infants of GDM mothers were more 

likely to be macrosomic and hypoglycemic than those of non-GDM mothers, 

although mean gestational age, mean birth weight, and the proportion of those 

LGA, SGA, with LBW, and with any congenital anomalies did not differ between 

groups (7). Dyck et al (7) also found Aboriginal identity was a predictor of GDM, 

and among Aboriginal women specifically age ≥ 33 and pregravid body mass 

index (BMI) ≥ 27 were predictors. However, the possible contribution of other 

antenatal factors (e.g. previous hypertension, renal disease, neonatal death, 

abortion, cesarean section, major fetal anomaly, maternal anemia, smoking status, 

alcohol and substance abuse) to predict diabetes in pregnancy or pregnancy 

outcomes in Aboriginal women has remained unexplored. 

In James Bay Cree women in Ontario, GDM was associated with 

macrosomia, hyperbilirubinemia, hypoglycemia and hypocalcemia (10). Recently, 

First Nations women with diabetes in Ontario were shown to have higher rates 

than non-First Nations women with diabetes of preterm delivery, and to have 

babies with HBW, jaundice, hypoglycemia and shoulder dystocia (97). Other 

important outcomes were not explored however, including breast feeding 

occurrence, major fetal anomaly, abortion, APGAR score, stillbirth occurrence, 

neonatal death, and indications for induction. Moreover, Liu et al (97) were 
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unable to adjust for other risk factors and confounding factors, most notably age. 

Although not focusing on diabetes in pregnancy, Shah et al (98) recently 

conducted a systematic review and meta-analysis on pregnancy and neonatal 

outcomes in Aboriginal women, indicating an elevated risk of adverse outcomes, 

particularly preterm birth. The authors stressed that future studies assessing 

confounder adjusted estimates are needed.  

Little is known about the epidemiology of GDM among First Nations 

women in Alberta. Self-reports of ever having GDM were significantly higher 

among First Nations women (9.0%) compared to both Métis women (4.5%) and 

non-Aboriginal women (5.2%) in rural Alberta communities in 2007 (9). From 

recent analysis of these updated datasets (to January 2012), we have found 9.6% 

of adult women (mostly Aboriginal) ever reported having GDM (unpublished 

data). These results are limited however, as women were not from a purposefully 

representative sample, rather they attended diabetes screening clinics and thus 

were likely those most concerned about their health. 

Only one study has explored rates of pregestational diabetes in pregnancy 

among First Nations women. Liu et al (97) showed higher rates in First Nations 

women (3.9%) compared to non-First Nations women (1.8%) in a large cross-

sectional retrospective population-based cohort in Ontario. However, outcomes 

and risk/confounding factors of such pregnancies have yet to be studied, and rates 

over time have not been reported. Such information is needed, as pregnancies 

complicated by pregestational diabetes not only carry all the same risks as GDM, 

but are associated with higher risks of adverse perinatal outcomes (including 
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congenital abnormalities) than those complicated by GDM in non-Aboriginal 

populations (46, 49, 50). Research suggests that the age of onset of type 2 

diabetes in First Nations population is decreasing (4, 5, 12), which may be 

reflected by increasing pregestational diabetes and will further impact pregnancy 

outcomes. Moreover, recent evidence suggests type 2 diabetes is a higher risk 

condition during pregnancy compared to type 1 diabetes (44, 90), and is much 

more common among First Nations populations than type 1 diabetes (2). 

1.3.4 Diabetes in Pregnancy and Type 2 Diabetes  

Diabetes in pregnancy predisposes both women and their offspring to 

future type 2 diabetes (54, 59, 60). Increasingly diabetes in pregnancy is being 

denoted as a key intra- and inter-generational perpetuator to the growing diabetes 

epidemic (60, 99). 

Women with GDM have, on average, a 7-fold increased risk of developing 

future type 2 diabetes compared to women whom had normo-glycemic 

pregnancies (43). In a large Canadian population-based study, Feig et al (100) 

found the probability of having diabetes at nine years post-delivery was 18.9% for 

women that had GDM and 2.0% for those without GDM. Moreover, it has been 

suggested that up to one third of women whom currently have diabetes may have 

previously had GDM (54). The reasons for subsequent increased risk are not fully 

understood but may include elevated pancreatic stress and reduced function of the 

insulin producing beta-cells of the pancreas, which in turn predisposes women to 

type 2 diabetes (73). The risk of diabetes varies depending on the population 

being studied and is further elevated among obese women and those with a family 
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history of diabetes (46, 101), which is particularly problematic for First Nations 

women who suffer significantly high rates of both diabetes and obesity (9, 102). 

For instance, a retrospective chart review of First Nations women diagnosed with 

GDM in the Sioux Lookout Zone, Ontario found that greater than 70% developed 

type 2 diabetes within four years (103).  

It is also clear that infants born to mothers that had GDM are much more 

likely to develop type 2 diabetes, independent of other risk factors for diabetes 

such as low socio-economic status, physical inactivity, over-nutrition, obesity, 

and stress (46, 59, 60). Intrauterine programming, fetal origins of adult disease, 

and epigenetics are currently major areas of research activity. Among the Pima 

Indians, type 2 diabetes and obesity were more prevalent among siblings born to 

the same mother after she developed diabetes (104). Pima offspring of mothers 

with diabetes in pregnancy have also been shown to develop diabetes at an earlier 

age than offspring of mothers without diabetes (104-106), a finding that has been 

confirmed in other populations in the SEARCH for Diabetes in Youth Study (107). 

Building from the original Barker hypothesis (108, 109), as well as animal and 

epidemiological data, it is believed that the physiologic environment of over-

nutrition experienced in the womb of women with diabetes in pregnancy 

‘programs’ offspring to a life of subsequent over-nutrition, insulin resistance, and 

in all likelihood, eventual type 2 diabetes (110). For First Nations, the theory has 

been taken even further with the coining of the “hefty fetal phenotype” hypothesis 

(111). The premise of this hypothesis is that an early survival mechanism 

developed in First Nations women in order to generate well nourished infants in 
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the womb, which has become a contemporary liability that now predisposes such 

infants to type 2 diabetes (111). Recently, population-level simulation modeling 

suggests that GDM may be responsible for 19%-30% of all type 2 diabetes cases 

in Saskatchewan First Nations compared to only 6% in the non-First Nations 

population (112). Also, Mendelson et al (113) found extremely high rates of 

diabetes among offspring of Oji-Cree mothers that have pediatric onset type 2 

diabetes: 25% among offspring aged 7-19 and 43% among offspring aged 10-19.  

 

1.4 Rationale 

Many of the authors quoted above are unified in their urgent call for 

programs/interventions to prevent GDM and optimize the management of diabetic 

pregnancies in the First Nations population (4, 7-10, 91, 93), yet a description of 

what type of programs are needed or are in place is not readily found in the 

literature. Although specific GDM treatment (e.g. diet, monitoring, and insulin if 

necessary) described by Alwan et al (114) among women decreases infant 

morbidity, physical activity interventions over and above this care have not been 

successful in further improving pregnancy outcomes (115). Results of lifestyle 

interventions to prevent GDM including a recent systematic review of nutritional 

therapies have been modest at best (116-118). Among Canadian First Nations 

women specifically, interventions have only taken the form of lifestyle change 

(diet and exercise), which have been unsuccessful in GDM prevention (119-121). 

This is not surprising since the lifestyle changes required for prevention and 

management of both GDM and type 2 diabetes are highly dependent on the social 
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determinants of health which lie beneath the increase in contemporary risk factors 

for diabetes described previously (2, 3, 40). For Aboriginal women, cultural 

destruction resulting from colonialism has led a myriad of interconnected 

problems which may be at play, including lower education completion rates, 

poorer social support, higher prevalence of substance abuse, higher 

unemployment rates, lower incomes, higher rates of infectious diseases and 

mental illness, more crowded living conditions, loss of traditional language, 

higher rates of violence and abuse, disempowerment, marginalization, racism, 

loss of land, in addition to emotional, spiritual and mental disconnection (3, 40, 

41, 122, 123). Dealing with such conditions may preclude appropriate GDM 

management or prevention in most First Nations women. In fact, Dyck et al (7) 

have shown that Aboriginal women are screened for GDM at significantly lower 

rates compared to general population women (68.5% and 83.0% respectively). 

Also, Liu et al (97) found 64.4% of First Nations women with diabetes received 

antenatal obstetric care compared to 94.9% for non-First Nations women with 

diabetes in Ontario. Qualitative research has also suggested that many First 

Nations individuals do not seek care from the mainstream system for a variety of 

reasons that are generally culturally based (124, 125). Additionally, current 

models of health practice have yet to acknowledge the influence on First Nations 

health of colonialism-based historical and social contexts, or ethno-cultural 

affiliation (124, 126, 127). Hence, a lack of cultural sensitivity on the part of 

healthcare professionals, as well as a lack of understanding of and familiarity with 

the biomedical system on the part of First Nations individuals may be deterrents 
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to proper GDM care (128). Furthermore, many First Nations women may have 

inadequate access to appropriate healthcare services, particularly in rural/remote 

settings (129). These challenges require novel approaches. 

Previous prevention interventions have not taken into account the cultural 

differences of First Nations women, nor the psycho-social context in which 

diabetes in pregnancy is occurring in these women, which may be necessary for 

treatment and prevention improvements (124, 126, 127, 130, 131). Qualitative 

insights into the experiences of other non-Aboriginal populations of women with 

GDM have been recently explored however (131-135). For novel strategies to 

improve diabetes in pregnancy outcomes (and ultimately reduce the burden of 

type 2 diabetes) to be developed, the cultural, physical and social milieu in which 

these individuals live must first be well understood. Thus, an investigation into 

diabetes in pregnancy epidemiology, as well as the experiences, awareness, access 

to care, and needs of women, is warranted among the First Nations population in 

Alberta. Such an investigation will also help address identified research gaps, 

namely in the longitudinal epidemiology of GDM and pregestational diabetes in 

pregnancy, as well as outcomes and risk/confounding factors of such pregnancies. 

 

1.5 Summary 

The growth of type 2 diabetes has been exceptionally rapid among 

Indigenous populations worldwide. The Canadian First Nations population 

(women in particular) experiences some of the highest rates of type 2 diabetes 

anywhere. Diabetes in pregnancy (both GDM and pregestational diabetes) 
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increases the risk for future obesity and type 2 diabetes in the offspring, and is 

thought to be an important driver of the current diabetes crisis in First Nations 

populations. Thus, prevention and improved treatment during pregnancy may 

provide substantial benefit in lessening the burden of type 2 diabetes. Exactly how 

to achieve this is not known. The extent of the problem has not been well 

explored, nor addressed. The epidemiology needs to be better characterized, and 

the cultural, physical and social environment in which these women live has to be 

considered.  
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2.1 Introduction and Hypotheses 

This chapter provides a general overview of my doctoral research that was 

part of a larger plan aimed at examining diabetes in pregnancy among Aboriginal 

women, with the ultimate future goal of developing interventions that can 

effectively improve care for diabetes in pregnancy. It is assumed that improved 

processes of care will lead to better outcomes (1). Long-term subsequent goals 

include decreasing diabetes in pregnancy and its associated risks (and thus future 

type 2 diabetes). A multiphase mixed methods research approach is being utilized 

(2), whereby this thesis encompassed the initial two phases that were concurrent 

and incremental. Phase 1 used provincial administrative data whereas phase 2 

used qualitative data generated with First Nations women residing in Edmonton 

(Alberta) and surrounding communities. In a final step, the findings from both 

phases were integrated and considered together.  

Regarding phase 1, it was hypothesized that diabetes in pregnancy rates in 

First Nations women would be significantly higher than the general population, 

and First Nations women with diabetes in pregnancy would have an increased risk 

of adverse pregnancy outcomes compared to those without diabetes in pregnancy. 

These results would be similar to Dyck et al (3) and Aljohani et al (4, 5). In phase 

2, it was anticipated that First Nations women with diabetes in pregnancy would 

have experienced a lack of culturally sensitive care and holistic First Nations 

traditional healing practices during their pregnancy. It was also anticipated that 

interconnected social and health problems would present barriers to the 
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appropriate diabetes in pregnancy management and resultant pregnancies would 

be tremendously difficult (6). 

 

2.2 Mixed Methods Research Design 

Mixed methods research is a growing field, and using a mixed methods 

approach has become increasingly more common in health research. Although a 

consistent definition has not been established, mixed methods research can be 

loosely viewed as the use of designs that incorporate both quantitative and 

qualitative methods (7). It has been argued that the essence of mixed methods 

research is in the integration of quantitative and qualitative findings to yield rich 

understandings unattainable through use of the two components separately (7). In 

this thesis, the definition described by Creswell and Plano Clark (2) was followed: 

“a design for collecting, analyzing, and mixing both quantitative and qualitative 

research (or data) in a single study or a series of studies to understand a research 

problem”.  

Numerous mixed methods study designs exist and the choice of design 

depends on the study purpose (2). A multiphase design proceeds outside the basic 

mixed method designs (convergent, explanatory, exploratory and embedded) to 

address a series of incremental and connected research questions over a period of 

time progressing to a single overall research objective (2). Such a design supplies 

an overarching methodological agenda to a multiyear project that necessitates 

multiple phases and techniques (both qualitative and quantitative) to develop a 

general program of research. According to Creswell and Plano Clark (2), the 
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phases can occur concurrently or sequentially. A multiphase design was fitting for 

the current research project as the overall research goal could not be achieved 

within a single study, and since the impact of diabetes in pregnancy in First 

Nations populations is an emerging area of research, new questions are expected 

to arise during the different phases of the research project. Figure 2.1 depicts the 

overall multiphase mixed methods approach that was utilized. Below is a brief 

description of both the quantitative and qualitative phases, as well as the data 

integration approach. Detailed methodology of the specific phases is provided in 

the corresponding chapters. 

2.2.1 Quantitative Phase 

In countries with universal healthcare, administrative data have become a 

common and invaluable source for the population-based surveillance of many 

chronic diseases. In Alberta specifically, administrative perinatal information is 

comprehensively collected by the Alberta Perinatal Health Program (APHP) from 

delivery records and from mortality case reviews (Vital Statistics Death 

Registration Files). Having the opportunity to access APHP databases was key to 

the quantitative phase aimed at generating an epidemiological profile of First 

Nations diabetes in pregnancy in Alberta. 

Quantitative research is the empirical investigation and analysis of 

numerical data with the aim of determining the relationship between an 

independent variable and dependant variable(s), and is often categorized into 

experimental and observational designs (8). In observational studies, the 

investigator has no control over the assignment of subjects to groups and thus 
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observes records and behaviors, rather than attempting to change them (8). 

Epidemiology is a branch of observational research that studies the distribution 

and determinants of health and disease conditions. Given the nature of the 

available APHP data, a longitudinal retrospective observational study design was 

utilized to understand the extent of the problem of diabetes in pregnancy among 

First Nations women. Briefly, de-identified data from all delivery records of adult 

women were obtained from the APHP for the years 2000-2009. First Nations 

women were identified by the Ministry of Alberta Health and Wellness (AHW). 

Pregestational, past obstetrical, and delivery outcomes and problems were 

described. Annual age-adjusted rates of diabetes in pregnancy by ethnicity were 

calculated and compared. Longitudinal changes in prevalence over time were also 

computed and compared. Finally, the predictors of diabetes in pregnancy were 

explored through logistic regression analyses.  

2.2.2 Qualitative Phase 

 It was expected that ethnic differences in predictors, rates, and outcomes 

of diabetes in pregnancy would be observed in the quantitative study. Although 

such data is tremendously valuable, to stop there would mean failing to explore 

the underlying reasons of these observations. The quantitative data reveals a great 

deal about ‘how many’ and ‘how much’, but does little in the comprehension of 

equally important ‘how’ and ‘why’ questions. Thus, a qualitative approach was 

utilized to explore ‘the stories behind the numbers’ and to bring to light what 

might contribute to achieving a healthy pregnancy among First Nations women 

with diabetes in pregnancy.  
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Qualitative research is an inductive approach to understand and interpret 

the meanings attributed by people that experience a certain phenomena (9). Many 

qualitative methods exist, including phenomenology, grounded theory, and 

ethnography, to name a few. As with any type of research, the methods used 

depend upon the research question(s) being asked and the population being 

studied. Ethnography imparts an in-depth account of phenomena from the point of 

view of a cultural group (10). Focused ethnography in particular, is used in 

unambiguous contexts where there is a distinctive problem (e.g. high rates and 

poor outcomes of diabetes in pregnancy among First Nations women) with 

specific research questions (e.g. what is it like to have diabetes in pregnancy and 

what factors contribute to achieving a healthy pregnancy in First Nations 

women?; 10). The findings of focused ethnographies are often used to contribute 

to decision making (e.g. devising an intervention to improve care for diabetes in 

pregnancy for First Nations women; 10). Accordingly, focused ethnography was 

chosen as the best method in the current thesis. 

Briefly, First Nations adult women that had at least one instance of 

diabetes in pregnancy within the previous five years were recruited from 

Edmonton and/or from surrounding communities via convenience sampling. 

Unstructured interviews with participants were carried out until data saturation 

was reached. Interviews were recorded and transcribed (verbatim) and all of the 

data was subject to qualitative content analysis. 

2.2.3 Data Integration 
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Despite the increase in mixed methods designs, the degree to which data 

‘mixing’ occurs has been shown to be limited (7). The impetus for integrating the 

quantitative and qualitative data was to answer the project research questions 

more comprehensively as the qualitative data was expected to help explain the 

quantitative data and vice versa. To help uncover the practical implications of this 

thesis, the qualitative and quantitative findings were integrated through a 

triangulation protocol adapted from Creswell and Plano Clark (2). 

2.2.4 Ethics, Data Storage and Confidentiality 

 Each phase received ethical approval from the Human Research Ethics 

Board of the University of Alberta. Details on specific ethical issues are discussed 

in Chapters 3 and 4. However, it should be noted here that based on the ethical 

guidelines of the Tri-Council Policy Statement - 2 Research Involving the First 

Nations, Inuit and Métis Peoples of Canada (Article 9.2 and Article 9.22), First 

Nations community engagement was not necessary and/or impossible given the 

nature of the two study designs (11).  

Confidentiality was ensured as access to all data was restricted to only the 

research team. All data was kept on either a password protected terminal server or 

within encrypted files. The quantitative data was received from AHW in a de-

identified format. Qualitative participants and their respective communities 

remained unidentifiable throughout the study, and codes were used as identifiers. 

 

2.3 Summary 
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 This thesis encompasses the initial two phases of a planned large 

multiphase project, and it was expected that the findings would inform future 

phases. The first two phases were designed to understand the extent of the 

problem of diabetes in pregnancy in First Nations women and to understand how 

a healthier pregnancy could be achieved for these women. The next planned phase 

is thus out of the scope of this thesis, but will essentially be a knowledge 

translation piece where a community-based participatory research approach will 

be followed to design and implement strategies for improving the care for 

pregnant First Nations women with diabetes.  
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3.1 Introduction 

Diabetes in pregnancy, including both gestational diabetes mellitus 

(GDM) and pregestational diabetes, is a major risk factor for future obesity and 

type 2 diabetes in mothers and their offspring (1-3), and is considered a key 

contributor to the ongoing increases in diabetes worldwide, particularly in 

Indigenous populations (4). In Canada, prevalence and incidence rates of diabetes 

have increased rapidly in First Nations groups over the past half century, such that 

they are currently 2-5 times greater than non-First Nations populations (5-7). As 

opposed to the general population, First Nations women generally suffer higher 

diabetes rates than their male counterparts, presumably due in-part to a rise in 

diabetes in pregnancy (4, 6, 7).  

GDM and some related adverse pregnancy outcomes appear to be more 

common among First Nations women than non-First Nations women (8-12). For 

instance, data from a large retrospective cohort in Ontario recently found diabetes 

in pregnancy (both GDM and pregestational diabetes) prevalence was 10.3% 

among First Nations women compared to 6.0% in non-First Nations women (9). 

Also, rates of preterm delivery, high birth weight (HBW), jaundice, neonatal 

hypoglycemia and shoulder dystocia were significantly higher among the First 

Nations women with diabetes in pregnancy (9). Similar findings have been 

reported in Saskatchewan, Manitoba, and Quebec (10-12).  

It is believed that prevention of diabetes in pregnancy and enhanced care 

for women with diabetes in pregnancy will help reduce the burden of type 2 

diabetes in First Nations populations (2, 13-16). However, diabetes in pregnancy 
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among First Nations women is a growing area of research and many gaps in 

knowledge currently exist. What is known of epidemiology is based primarily on 

cross-sectional studies focusing on GDM, as longitudinal data and pregestational 

diabetes data are limited. As well, other important maternal factors and pregnancy 

outcomes have yet to be explored in this population in relation to both GDM and 

pregestational diabetes in pregnancy. For these reasons, the current study sought 

to use provincial administrative data on pregnancies to generate an 

epidemiological profile of First Nations diabetes in pregnancy in Alberta. The 

following overall research questions were considered: 1) what are the prevalence 

rates of diabetes in pregnancy and related outcomes among First Nations and non-

First Nations women in Alberta?; 2) how do diabetes in pregnancy rates differ by 

ethnicity and how have they changed over time?; and 3) what are the predictors of 

diabetes in pregnancy among Albertan women? 

 

3.2 Methods 

Prior to data acquisition from the Alberta Perinatal Health Program 

(APHP), ethical approval was obtained from the Human Research Ethics Board of 

the University of Alberta. The APHP collects perinatal data from the provincial 

delivery record (see appendix 1) for all hospital births and registered midwife 

attended home births in Alberta (data is available from 1998). Pertinent de-

identified data from all delivery records was requested for the years 2000-2009. 

Descriptions of the variables included in the analyses are presented in Table 3.1. 

Data were complete or near complete (available for 97%- 100% of pregnancies) 



Table 3.1 Description of included variables amongst 427,058 pregnancies.   

Pregestational   

   Age (n = 426,335) Maternal age in years  
   Weight ≤ 45 kg (n = 426,913) Maternal pregestational weight ≤ 45 kg  
   Weight ≥ 91 kg (n = 426,913) Maternal pregestational weight ≥ 91 kg  
   Hypertension (n = 427,058) Pregestational blood pressure ≥ 140/90 mmHg and/or taking antihypertensive drugs 
   Chronic renal disease (n = 427,058) Pregestational diagnosis of chronic renal disease 
   Diabetes retinopathy (n = 427,058) Pregestational diagnosis of diabetic retinopathy 
Past obstetrical history   

   Parity (n = 424,598) Number of previous pregnancies ≥ 20 weeks gestation excluding current  

   Preterm (n = 262,459) Infants born between 20 and < 37 weeks excluding current (southern Alberta did not collect until 
2007) 

   Neonatal death (n = 427,058) History of a death of an infant that was born alive and aged < 29 days 
   Stillbirth (n = 427,058) History of birth (after  ≥ 20 weeks or attaining a weight of ≥ 500g) of a fetus that has died in utero 
   Abortion (n = 427,058)  History of abortion between 12 to 20 weeks and < 500 g weight (therapeutic and spontaneous)  
   Cesarean section (n = 427,058) History of cesarean section 
   Small for gestational age (SGA; n = 427,058) History of infant birth weight < 5th percentile for gestational age 
   Large for gestational age (LGA; n = 427,058) History of infant birth weight > 95th percentile for gestational age 

   Major fetal anomaly (n = 427,058) History of fetus with any anomaly that was lethal, required corrective surgery or had a major effect 
on growth, development or quality of life 

Problems in current pregnancy  

   Multiple pregnancy (n = 427,058) Multiple gestation (twins, triplets, etc.) 
   Pregnancy induced hypertension (PIH; n = 
   427,058) Diagnosis of gestational hypertension with current pregnancy 

   Proteinuria (n = 427,058) Diagnosis of proteinuria with current pregnancy 
   Insufficient weight gain (n = 427,058) Weight gain between 26 and 36 weeks of < 0.5 kg/week or weight loss with current pregnancy 
   Anemia (n = 427,058) Anemia (hemoglobin < 100 g/L) with current pregnancy 
   Pregnancy ≥ 41 weeks (426,462) Gestational age at delivery ≥ 41 weeks 
   Smoker (n = 427,058) Smoker anytime during pregnancy 
   Alcohol ≥ 1 drink per day (n = 414,404)   Alcohol ≥ 1 drink per day throughout pregnancy 
   Alcohol ≥ 3 drinks ever (n = 414,404) Alcohol ≥ 3 drinks on any one occasion during current pregnancy 
   Drug dependant (n = 414,549) Inappropriate/excessive use of a substance that may adversely affect the pregnancy or newborn 
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Table 3.1 (continued) 
 

   Antepartum risk score (n = 426,951) Sum of the weighted values for antepartum risk assessment factors from the delivery record (see 
Appendix 1) 

   High antepartum risk (n = 426,951) Sum of the weighted values for antepartum risk assessment factors from the delivery record is ≥ 7 

Labour and newborn outcomes  

   Induction of labour (n = 427,018) Woman had induced labour in current pregnancy 
   APGAR 1 min (n = 426,357) APGAR score assessed at 1 minute 
   APGAR 5 min (n = 426,325) APGAR score assessed at 5 minutes 
   Birth weight (n = 426,235) First weight of newborn after birth, in grams 
   Low birth weight (LBW; n = 426,235) First weight of newborn after birth ≤ 2500 g (see reference 16) 
   High birth weight (HBW; n = 426,235) First weight of newborn after birth ≥ 4000 g (see reference 16) 
   Gestational age (n = 426,462) Gestational age at delivery in weeks 
   Breastfeeding (n = 141,985) Infant breastfed either after delivery or upon on discharge (data not available province-wide) 
   Preterm (n = 426,462) Infant born to this woman between 20 and < 37 completed weeks gestation in current birth 
   Stillbirth (n = 427,058) Birth (after ≥ 20 weeks or attaining a weight of ≥ 500 g) of a fetus that has died in utero  
   Neonatal intensive care unit (NICU) admission 
   (n = 417,751) Baby admitted to NICU as the clinical care that is required is beyond that of a healthy newborn 

   Major congenital anomaly (n = 414,549) Presence of major fetal anomaly at birth 
   Cesarean section (n = 427,058) Cesarean section delivery method 
   Vaginal breech (n = 427,058) Vaginal breech delivery  
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for the majority of variables. History of a preterm infant was available for only 

62% of pregnancies as southern Alberta did not collect this data until 2007. Data 

on breastfeeding was not available province-wide, and just 33% of pregnancies 

had breastfeeding data. Therefore, data on history of preterm infants and 

breastfeeding were used only for descriptive purposes. 

In addition to the APHP variables listed in Table 3.1, the Ministry of 

Alberta Health & Wellness (AHW), Surveillance Division, via access to the 

Alberta Health Care Insurance Plan Central Stakeholder Registry file, was utilized 

to identify those with registered Indian (First Nations) status. Data obtained from 

the APHP was sent to AHW for data matching via the Personal Health Number 

for First Nations identification. First Nations individuals were defined as any 

Alberta resident registered under the Indian Act of Canada and entitled to Treaty 

status with the Canadian Government. A woman delivering in Alberta with a First 

Nations identifier (First Nations or Inuit) was classified as “First Nations”. Both 

on- and off-reserve Status First Nations individuals were included. Non-registered 

Aboriginal persons, such as First Nations individuals without Treaty status or 

Métis individuals, were included in the general population comparison group. 

De-identified complete data was returned by AHW in STATA format. 

3.2.1 Statistical Analyses 

All analyses were conducted using STATA statistical software (version 

11; College Station, Texas, United States) and Joinpoint (version 3.5.1; Rockville, 

Maryland, United States). Prevalence and means of pregestational maternal risk 

factors, past obstetrical history variables, problems with current pregnancy, 
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maternal outcomes and newborn outcomes were calculated. Comparisons were 

made by ethnicity among both those without diabetes and those with diabetes. 

Also, differences between First Nations women with and without diabetes were 

explored. Finally, among First Nations women with diabetes alone, comparisons 

by diabetes type were made. Comparisons were made using Chi-square analysis 

(for categorical variables) and t-tests (for continuous variables).  

Annual age-adjusted prevalence rates of GDM and pregestational diabetes 

for the entire province by ethnicity were calculated by the direct method. The 

maternal age distribution of the total number of pregnancies in 2005 from the 

Canadian Vital Statistics was used as the standard population (17). Crude 

prevalence rates were also calculated to make comparisons with previous studies. 

For longitudinal analyses, the Average Annual Percent Change (AAPC) in GDM 

and pregestational diabetes prevalence over time were computed and compared 

between ethnicities. The AAPC provides a summary measure of the trend over a 

pre-specified fixed interval (2000-2009). Tests of parallelism were then 

performed to determine if trends over time differed by ethnicity.  

Statistical modelling (purposeful) using logistic regression was used to 

evaluate the relationships between GDM and potential explanatory variables 

(pregestational maternal risk factors, past obstetrical history variables, problems 

with current pregnancy). Logistic regression was repeated with pregestational 

diabetes as the dependant variable. Briefly, independent variables that were 

significant (p < 0.20) in univariate linear regression were fitted in a multi-variable 

model. Those variables not significant at p < 0.05 were removed and their 
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potential confounding effect was assessed. The linear assumptions of continuous 

variables and potential interaction effects were assessed. Finally, the Hosmer-

Lemshow test was used to determine model goodness-of-fit. Total antenatal risk 

score was not utilized as it is inclusive of many of the other variables and thus 

introduced co-linearity problems. To further reduce co-linearity, the variables 

alcohol ≥ 1 drink per day and alcohol ≥ 3 drinks ever were combined into a single 

variable.   

 

3.3 Results 

3.3.1 Descriptive Analyses 

According to the APHP, between 2000 and 2009 there were 433,445 

pregnancies in Alberta. Diabetes data was missing for 6,387 records, of which 

449 (7.0%) were from First Nations women, and were not included in analyses. 

Thus 427,058 pregnancy records were explored, of which 28,306 (6.6%) were 

from First Nations women. If a woman had more than one pregnancy in the 

period of observation all pregnancies were used in the analyses. The number of 

pregnancies where diabetes data was available by year, age group, and ethnicity 

are shown in Table 3.2. The majority (52.3%) of First Nations pregnancies were 

among women < 25 years of age whereas only 22.5% of non-First Nations 

women fell into this category. 

Comparisons in pregestational maternal risk factors, past obstetrical 

history variables, problems with current pregnancy, and outcomes are shown in 

Table 3.3. In general, First Nations women tended to have more risk factors and  



 * Includes pregnancies w diabetes data only ith 

Table 3.2 Demographic breakdown of pregnancies (n = 427,058) by age group and ethnicity in Alberta, 2000-2009*. 

 
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 % of total 

pregnancies 
< 15            
   First Nations 7 5 5 9 8 8 5 10 6 12 0.3% 
   Non-First Nations 9 14 13 6 12 6 18 18 14 8 0.0% 
15-19            
   First Nations 516 526 510 497 498 570 564 585 642 677 19.8% 
   Non-First Nations 1,863 1,733 1,698 1,600 1,567 1,544 1,704 1,849 1,797 1,685 4.3% 
20-24            
   First Nations 800 751 847 900 912 924 965 985 1,035 1,060 32.5% 
   Non-First Nations 6,473 6,663 6,889 7,087 6,913 7,010 7,582 8,027 7,993 7,781 18.2% 
25-29            
   First Nations 531 596 660 654 635 651 740 820 882 878 24.9% 
   Non-First Nations 10,500 10,681 11,089 11,638 11,977 12,445 13,203 14,521 15,261 15,765 31.9% 
30-34            
   First Nations 346 358 374 390 414 390 439 469 507 516 14.9% 
   Non-First Nations 9,380 10,031 10,519 11,029 11,235 11,606 12,451 13,349 14,197 14,716 29.8% 
35-40            
   First Nations 157 151 142 168 168 163 182 203 214 225 6.3% 
   Non-First Nations 4,401 4,514 4,620 4,801 4,818 5,096 5,525 6,091 6,440 6,552 13.3% 
≥40            
   First Nations 25 43 26 39 31 36 34 35 44 52 1.3% 
   Non-First Nations 758 794 816 979 972 1,028 1,051 1,181 1,203 1,299 2.5% 
Total            
   First Nations 2,399 2,457 2,566 2,662 2,672 2,743 2,935 3,121 3,331 3,420 28,306 
   Non-First Nations 33,527 34,581 35,688 37,192 37,539 38,775 41,588 45,109 46,942 47,811 398,752 
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Table 3.3 Maternal characteristics, antenatal risk factors and pregnancy outcomes of pregnancies (n = 427,058) by ethnicity and diabetes 
in pregnancy status in Alberta, 2000-2009. Values are prevalence per 100 (95% CI) or mean (SD) as appropriate. 

                                                          Pregnant women without diabetes (n = 407,855) Pregnant women with diabetes (n = 19,173) 

 First Nations  
(n = 26,793) 

Non-First Nations  
(n = 381,092) p-value First Nations 

(n = 1,513) 
Non-First Nations 

 (n = 17,660) p-value 

Pregestational        

   Age (years) 24.7 (5.81)* 28.7 (5.45) <0.001 28.9 (6.22)* 31.6 (5.27) <0.001 
   Age ≤ 17 8.1% (7.78-8.43)* 1.2% (1.18-1.25) <0.001 2.7% (3.31-5.56)* 0.2% (0.17-0.32) <0.001 
   Age ≥ 35 6.9% (6.57-7.18)* 15.2% (15.04-15.27) <0.001 20.0% (17.99-22.08)* 30.0% (29.35-30.71) <0.001 
   Rural 51.8% (51.21-52.41) 15.9 (15.75-15.98) <0.001 52.5% (49.93-55.02) 11.4% (10.92-11.86) <0.001 
   Weight ≤  45 kg 0.4% (0.38-0.54) 0.6% (0.53-0.58) 0.034 0.7% (0.32-1.22) 0.7% (0.57-0.82) 0.914 
   Weight ≥ 91 kg 10.8% (10.47-11.22)* 8.0% (7.94-8.12) <0.001 31.7% (29.34-34.09)* 18.4% (17.86-19.01) <0.001 
   Hypertension 0.9% (0.79-1.00)* 0.9% (0.91-0.97) 0.367 4.2% (3.27-5.37)* 3.3% (2.99-3.52) 0.041 
   Chronic renal disease 0.1% (0.05-0.12)* 0.1% (0.08-0.10) 0.419 0.3% (0.11-0.77)* 0.1% (0.07-0.18) 0.025 
   Diabetic retinopathy -- -- -- 0.4% (0.15-0.86) 0.4% (0.26-0.44) 0.746 
Past obstetrical history       

   Parity 1.7 (1.86)* 0.9 (1.12) <0.001 2.2 (2.10)* 1.1 (1.35) <0.001 
   Preterm 8.3% (7.93-8.65)* 4.8% (4.74-4.92) <0.001 12.8% (11.03-14.81)* 7.9% (7.34-8.41) <0.001 
   Neonatal death 1.0% (0.88-1.12)* 0.5% (0.50-0.55) <0.001 1.7% (1.07-2.43)* 0.9% (0.78-1.06) 0.005 
   Stillbirth 1.9% (1.70-2.03)* 0.9% (0.86-0.92) <0.001 5.0% (3.92-6.17)* 2.2% (2.00-2.44) <0.001 
   Abortion 7.3% (6.94-7.57)* 4.9% (4.86-5.00) <0.001 9.1% (7.66-10.61)* 6.0% (5.69-6.40) <0.001 
   Cesarean section 11.6% (11.18-11.95)* 12.2% (12.12-12.33) 0.001 20.2% (18.23-22.34)* 18.9% (18.31-19.47) 0.202 
   SGA 0.7% (0.62-0.83)* 0.7 % (0.64-0.70) 0.318 0.3% (0.07-0.68)* 0.7% (0.61-0.86) 0.038 
   LGA 1.6% (1.44-1.74)* 1.0% (1.00-1.07) <0.001 6.9% (5.71-8.34)* 3.0% (2.71-3.21) <0.001 
   Major fetal anomaly 0.8% (0.71-0.93) 0.6% (0.58-0.64) 0.002 1.1% (0.66-1.79) 0.8% (0.70-0.98) 0.238 
Problems in current 
pregnancy 

      

   Multiple pregnancy 2.9% (2.67-3.07) 3.4% (3.30-3.42) <0.001 3.5% (2.63-4.56) 3.9% (3.58-4.27) 0.370 
   PIH 4.4% (4.15-4.65)* 5.7% (5.59-5.73) <0.001 8.1% (6.66-9.65)* 12.2% (11.70-12.67) 0.193 
   Proteinuria 2.4% (2.24-2.61)* 1.9% (1.86-1.95) <0.001 5.6% (4.51-6.90)* 3.9% (3.58-4.15) 0.001 
   Insufficient weight gain 1.2% (1.03-1.29) 1.5% (1.44-1.52) <0.001 1.5% (0.91-2.19) 2.2% (2.02-2.46) 0.046 
   Anemia 2.3% (2.12-2.49)* 0.6% (0.53-0.60) <0.001 1.3% (0.81-2.03)* 0.5% (0.43-0.65) <0.001 
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∗ Significant difference (p < 0.05) between First Nations without diabetes and First Nations th diabetes wi

Table 3.3 (continued) 

                                                          Pregnant women without diabetes (n = 407,855) Pregnant women with diabetes (n = 19,173) 

 First Nations  
(n = 26,793) 

Non-First Nations  
(n = 381,092) p-value First Nations 

(n = 1,513) 
Non-First Nations 

 (n = 17,660) p-value 

   Pregnancy ≥ 41 weeks 13.8% (13.42-14.25)* 14.4% (14.33-14.56) 0.006 5.1% (4.05-6.33)* 4.3% (4.05-4.66) 0.172 
   Smoker 54.7% (54.07-55.26)* 17.0% (16.92-17.16) <0.001 49.4% (46.82-51.92)* 14.3% (13.78-14.82) <0.001 
   Alcohol ≥ 1 drink per day  0.9% (0.81-1.05) 0.1% (0.10-0.12) <0.001 0.6% (0.28-1.15) 0.1% (0.02-0.09) <0.001 
   Alcohol ≥ 3 drinks ever  9.5% (9.15-9.86)* 1.6% (1.54-1.62) <0.001 7.2% (5.93-8.63)* 0.9% (0.75-1.04) <0.001 
   Drug dependant 6.6% (6.25-6.85)* 0.9% (0.88-0.94) <0.001 3.5% (2.62-4.56)* 0.4% (0.30-0.49) <0.001 
   Antepartum risk score 2.9 (2.74)* 2.1 (2.27) <0.001 5.6 (3.56)* 4.4 (2.95) <0.001 
   High antepartum risk (≥ 7) 10.4% (10.07-10.81)* 5.1% (5.05-5.19) <0.001 30.7% (28.42-33.13)* 19.8% (19.22-20.40) <0.001 
Labour and newborn 
outcomes 

      

   Induction of labour 23.8% (23.31-24.33)* 27.3% (27.14-27.42) <0.001 41.7% (39.21-44.24)* 40.9% (40.20-41.65) 0.554 
   APGAR 1 min 7.8 (1.99)* 7.9 (1.73) 0.011 7.5 (2.07)* 7.8 (1.92) <0.001 
   APGAR 5 min 8.9 (1.36)* 8.8 (1.12) <0.001 8.6 (1.58)* 8.8 (1.08) 0.002 
   Birth weight (grams) 3411.5 (705.95)* 3338.5 (620.77) <0.001 3577.5 (805.35)* 3326.8 (653.06) <0.001 
   LBW 8.0% (7.63-8.28) 7.1% (6.99-7.16) <0.001 7.2% (5.96-8.64) 8.6% (8.20-9.03) 0.063 
   HBW 16.7% (16.25-17.15)* 11.1% (10.89-11.09) <0.001 29.3% (26.97-31.62)* 12.9% (12.38-13.37) <0.001 
   Gestational age (months) 38.5 (2.71)* 38.7 (2.37) <0.001 37.8 (2.65)* 38.0 (2.14) 0.007 
   Breastfeeding 71.2% (70.45-72.83) 88.3% (88.20-88.55) <0.001 74.7% (69.26-79.55) 86.3% (85.42-87.07) <0.001 
   Preterm 9.2% (8.88-9.58)* 8.8% (8.73-8.91) 0.026 17.3% (15.41-19.29)* 14.7% (14.23-15.28) 0.008 
   Stillbirth 1.2% (1.06-1.33)* 0.7% (0.63-0.68) <0.001 2.1% (1.45-2.97)* 0.6% (0.52-0.76) <0.001 
   NICU admission 8.6% (8.28-8.96)* 11.2% (11.06-11.27) <0.001 16.7% (14.81-15.66)* 19.4% (18.83-20.02) <0.001 
   Congenital anomaly 1.8% (1.60-1.96) 1.5% (1.43-1.53) 0.001 1.4% (0.82-2.25) 1.7% (1.45-2.01) 0.243 
   Cesarean section 19.1% (18.58-19.52)* 25.5% (25.36-25.63) <0.001 35.4% (32.95-37.83)* 39.8% (39.03-40.48) 0.001 
   Vaginal breech 0.9% (0.78-1.00) 0.6% (0.56-0.60) <0.001 0.9% (0.46-1.46) 0.4% (0.33-0.53) 0.014 
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poorer outcomes than non-First Nations. Exceptions included age ≥ 35, weight ≤ 

45 kg, history of cesarean section, multiple pregnancies, PIH, insufficient weight 

gain, induction of labour, lower APGAR scores at 5 min, admission to the NICU, 

and cesarean section, all of which were more common among non-First Nations 

women. The majority of these differences by ethnicity persisted when comparing 

only those pregnancies affected by diabetes. Among First Nations women alone, 

those with diabetes tended to have more pregnancy risk factors and poorer 

outcomes than those without diabetes. However, anemia, pregnancies ≥ 41 weeks, 

alcohol consumption, and drug use were less common among those with diabetes 

than those without diabetes. 

Comparisons were also made amongst First Nations women with different 

types of diabetes in pregnancy (Table 3.4). As opposed to those women with 

GDM, those with pregestational diabetes were more likely to have antenatal risk 

factors and adverse infant outcomes. Only inductions of labour and higher mean 

infant birth weights were more common among women with GDM compared to 

those with pregestational diabetes. 

3.3.2 Prevalence of Diabetes in Pregnancy  

Both overall crude and age-adjusted GDM prevalence were significantly 

elevated for First Nations women in contrast to non-First Nations women, 

although the First Nations-to-non-First Nations rate ratio was higher after age-

adjustment (Table 3.5). First Nations women had higher rates of crude and age-

adjusted pregestational diabetes than non-First Nations women (Table 3.5). Age-

adjustment resulted in a greater rate ratio between ethnicities.   



Table 3.4 Antenatal risk factors and pregnancy outcomes among First Nations women with diabetes in pregnancy (n = 1513) in 
Alberta, 2000-2009. Values are prevalence per 100 (95% CI) or mean (SD) as appropriate. 

 With pregestational 
diabetes (n = 289) 

With GDM 
(n = 1,224) p-value 

Pregestational     

   Age 29.2 (6.03) 28.8 (6.27) 0.407 
   Age ≤ 17 2.1% (0.77-4.46) 2.9% (2.00-3.96) 0.460 
   Age ≥ 35 20.1% (15.61-25.16) 20.0% (17.75-22.30) 0.964 
   Rural 55.4% (49.43-61.18) 51.8% (48.96-54.63) 0.275 
   Weight ≤ 45 kg 0.7% (0.08-2.48) 0.7% (0.28-1.28) 0.943 
   Weight ≥ 91 kg 37.0% (31.44-42.87) 30.4% (27.85-33.08) 0.030 
   Hypertension 9.3% (6.25-13.30) 3.0% (2.14-4.14) <0.001 
   Chronic renal disease 0.7% (0.08-2.48) 0.3% (0.05-0.71) 0.234 
   Diabetes retinopathy 1.7% (0.56-3.99) 0.1% (0.00-0.45) <0.001 
Past obstetrical history    

   Parity 2.2 (1.89) 2.2 (2.15) 0.892 
   Preterm 18.9% (14.40-24.20) 11.2% (9.30-13.33) 0.001 
   Neonatal death 2.4% (0.98-4.93) 1.5% (0.87-2.31) 0.254 
   Stillbirth 8.0% (5.11-11.70) 4.3% (3.19-5.53) 0.009 
   Abortion 13.1% (9.48-17.60) 8.1% (6.62-9.76) 0.007 
   Cesarean section 25.3% (20.54-30.68) 19.0% (16.87-21.35) 0.018 
   SGA 0.3% (0.00-1.91) 0.2% (0.05-0.71) 0.764 
   LGA 9.3% (6.25-13.30) 6.4% (5.07-7.89) 0.074 
   Major fetal anomaly 1.4% (0.38-3.51) 1.1% (0.57-1.81) 0.640 
Problems in current pregnancy    

   Multiple pregnancy 3.5% (1.67-6.27) 3.5% (2.55-4.70) 0.965 
   PIH 10.0% (6.82-14.09) 11.3% (9.56-13.18) 0.545 
   Proteinuria 7.6% (4.83-11.30) 5.2% (3.98-6.54) 0.102 
   Insufficient weight gain 0.7% (0.08-2.48) 1.6% (1.00-2.51) 0.229 
   Anemia 0.7% (0.08-2.48) 1.5% (0.87-2.31) 0.297 
   Pregnancy ≥ 41 weeks 4.5% (2.42-7.57) 5.2% (4.06-6.64) 0.605 
   Smoker 48.1% (42.21-54.02) 49.7% (46.83-52.51) 0.630 
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Table 3.4 (continued) 

 
With pregestational 
diabetes (n = 289) 

With GDM 
(n = 1224) 

p-value 

   Alcohol ≥ 1 drink per day  1.0% (0.22-3.02) 0.5% (0.18-1.09) 0.285 
   Alcohol ≥ 3 drinks ever  5.9% (3.49-9.31) 7.4% (5.97-8.99) 0.353 
   Drug dependant 4.9% (2.69-8.05) 3.2% (2.25-4.32) 0.155 
   Antepartum risk score 7.1 (4.30) 5.2 (3.25) <0.001 
   High antepartum risk (≥ 7) 47.1% (41.19-52.99) 26.9% (24.41-29.46) <0.001 
Labour and newborn outcomes    
   Induction of labour 33.6% (28.14-39.33) 43.6% (40.83-46.46) 0.002 
   APGAR 1 min 7.2 (2.35) 7.6 (1.99) <0.001 
   APGAR 5 min 8.4 (1.91) 8.7 (8.66) 0.003 
   Birth weight 3490.3 (873.51) 3598.2 (787.34) 0.041 
   LBW 9.0% (5.96-12.90) 6.8% (5.45-8.35) 0.193 
   HBW 26.3% (21.32-31.77) 30.0% (27.39-32.61) 0.220 
   Gestational age 37.3 (3.46) 38.0 (2.40) <0.001 
   Breastfeeding 77.5% (61.55-89.16) 74.2% (68.34-79.49) 0.656 
   Preterm 22.8% (18.13-28.12) 16.0% (13.96-18.15) 0.005 
   Stillbirth 3.8% (1.92-6.71) 1.7% (1.07-2.61) 0.027 
   NICU admission 19.0% (14.62-24.07) 16.1% (14.08-18.31) 0.326 
   Congenital anomaly 3.1% (1.36-6.06) 0.9% (0.43-1.79) 0.032 
   Cesarean section 46.7% (40.85-52.65) 32.7% (30.06-35.39) <0.001 
   Vaginal breech 0.7% (0.08-2.48) 0.9% (0.45-1.60) 0.732 

 



* First Nations-to-non-First Nations 

Table 3.5 Crude and age-adjusted prevalence of GDM and pregestational diabetes 
for all years (n = 427,058) and most recent year of data (2009; n = 51,231) by 
ethnicity in Alberta.  Values are prevalence per 100 (95% CI). 

 
First Nations Non-First Nations Rate ratio* p-value 

Crude     

   GDM (all years) 4.3% 
(4.26-4.38) 

3.8% 
(3.77-3.89) 1.1 < 0.001 

   GDM (2009) 4.9%  
(4.16-4.63) 

4.8%  
(4.60-4.98) 1.0 0.861 

   Pregestational 
   diabetes (all years) 

1.0% 
(1.01-1.03) 

0.6% 
(0.58-0.62) 1.7 < 0.001 

   Pregestational 
   diabetes (2009) 

1.1%  
(0.76-1.49) 

0.7%  
(0.60-0.75) 1.6 < 0.001 

Age-adjusted     

   GDM (all years)  6.1% 
(5.99-6.13) 

3.8% 
(3.74-3.85) 1.6 < 0.001 

   GDM (2009) 6.9%  
(6.79-6.94) 

4.6%  
(4.58-4.70) 1.5 < 0.001 

   Pregestational 
   diabetes (all years) 

1.5% 
(1.43-1.50) 

0.6% 
(0.57-0.62) 2.5 < 0.001 

   Pregestational 
   diabetes (2009) 

1.4%  
(1.33-1.39) 

0.7%  
(0.64-0.71) 2.0 < 0.001 

Between 2000 and 2009, age-adjusted prevalence rates of GDM increased 

significantly only among non-First Nations women (Table 3.6 and Figure 3.1). 

Prevalence of pregestational diabetes did not increase longitudinally among either  

First Nations or non-First Nations women, and no between group differences 

(parallelism) were noted (Figure 3.2 and Table 3.6).  

Figures 3.3 and 3.4 show the age-specific prevalence rates by ethnicity 

over the entire time period for GDM and pregestational diabetes respectively. 

GDM rates were lowest for both groups among those aged 15-19 years, and 

increased with increasing age thereafter. Pregestational diabetes rose dramatically 

among First Nations women aged 30-34 years and 35-39 years, consistent with 

early onset type 2 diabetes.  
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Table 3.6 Ethnicity comparisons of GDM and pregestational diabetes prevalence 
over time in Alberta, 2000-2009. Values are AAPC (95% CI) in age-adjusted rates. 

 
First Nations Non-First Nations 

GDM  1.51  
(-2.04-5.20) 

4.48*† 
(2.88-6.11) 

Pregestational diabetes 1.55  
(-4.68-8.19) 

1.35  
(-0.38-3.12) 

∗ p < 0.05 for AAPC 

Figure 3.2 Age-adjusted prevalence of pregestational diabetes in pregnancy by 
ethnicity in Alberta, 2000-2009.  

Figure 3.1 Age-adjusted prevalence of GDM in pregnancy by ethnicity in Alberta, 
2000-2009. 

† p < 0.05 for difference in AAPC between ethnicities 
 

 

 - 66 -



 
 
 
 

Figure 3.3 Overall age-specific prevalence of GDM in pregnancy by ethnicity and 
age group in Alberta. 
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Figure 3.4 Overall age-specific prevalence of pregestational diabetes in 
pregnancy by ethnicity and age group in Alberta. 
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3.3.3 Predictors of Diabetes in Pregnancy 

The final adjusted logistic regression models with odds ratios (OR) are 

presented in Table 3.7 and Table 3.8. Among all women, significant predictors of 

GDM included First Nations ethnicity, age ≥ 35, weight ≥ 91 kg, pregestational 

hypertension, history of stillbirth, history of cesarean section, and proteinuria. 

Age ≤ 17, rural residence, smoking, and drug dependence were associated with a 
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lower risk of GDM. Among First Nations women specifically, significant 

associations with increased GDM risk were present for age ≥ 35, weight ≥ 91 kg, 

history of stillbirth, history of cesarean section, history of LGA, and proteinuria. 

Those age ≤ 17 and with drug dependence had a lower risk of GDM. 

  Among all women, significant risk factors for pregestational diabetes 

included First Nations ethnicity, age ≥ 35, weight ≥ 91 kg, pregestational 

hypertension, history of stillbirth, history of abortion, history of cesarean section, 

history of LGA, and proteinuria. Age ≤ 17, having a previous SGA infant and 

alcohol consumption during pregnancy were associated with a lower risk of 

pregestational diabetes. Among First Nations women specifically, significant 

predictors of pregestational diabetes included age ≥ 35, weight ≥ 91 kg, history of 

stillbirth, history of abortion, history of cesarean section, history of LGA infant, 

and proteinuria. Being at an age ≤ 17 conferred a lower risk of pregestational 

diabetes. 

Table 3.7 Multivariate predictors of GDM among Albertan women by 
ethnicity. Values are ORs (95% CI). 
 All women 

(n = 427,058) 
First Nations 
(n = 28,306) 

Variable Multivariate OR 
(95% CI) p-value 

Multivariate OR 
(95% CI) p-value 

First Nations 
ethnicity 

1.47  
(1.38-1.57) <0.001 -- -- 

Rural residence 0.69  
(0.66-0.73) <0.001 -- -- 

Age ≤ 17∗ 0.35  
(0.28-0.45) <0.001 0.48 

(0.34-0.67) <0.001 

Age ≥ 35∗ 2.34  
(2.26-2.42) <0.001 2.81 

(2.41-3.27) <0.001 

Weight ≥ 91 kg 2.51  
(2.40-2.61) <0.001 2.93  

(2.56-3.33) <0.001 

Hypertension 1.63  
(1.45-1.84) <0.001 -- -- 

History of 
stillbirth 

1.96  
(1.75-2.18) <0.001 1.76  

(1.30-2.38) 0.006 
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Table 3.7 (continued) 

History of 
cesarean section 

1.37  
(1.32-1.43) <0.001 1.40  

(1.20-1.63) 0.001 

History of LGA -- -- 2.58  
(1.99-3.35) <0.001 

Proteinuria 1.61  
(1.48-1.76) <0.001 1.85  

(1.40-2.44) <0.001 

Smoker 0.90 
(0.86-0.94) <0.001 -- -- 

Drug dependant 0.51  
(0.41-0.63) <0.001 0.54 

 (0.39-0.74) <0.001 

∗ Compared to age 18-34 
 

Table 3.8 Multivariate predictors of pregestational diabetes in pregnancy 
among Albertan women by ethnicity. Values are ORs (95% CI). 
 All women 

(n = 427,058) 
First Nations 
(n = 28,306) 

Variable Multivariate OR 
(95% CI) p-value 

Multivariate OR 
(95% CI) p-value 

First Nations 
ethnicity 

1.73  
(1.52-1.96) <0.001 -- -- 

Age ≤ 17∗ 0.29  
(0.16-0.52) 0.001 0.42  

(0.18-0.94) 0.035 

Age ≥ 35∗ 1.57 
(1.43-1.72) <0.001 2.23  

(1.64-3.02) <0.001 

Weight ≥ 91 kg 2.31  
(2.10-2.54) <0.001 3.25  

(2.52-4.18) <0.001 

Hypertension 4.45  
(3.82-5.43) <0.001 5.09 

(3.03-8.58) <0.001 

History of 
stillbirth 

2.56  
(2.07-3.18) <0.001 3.05  

(1.93-4.81) <0.001 

History of 
abortion 

1.42  
(1.23-1.64) <0.001 1.58  

(1.11-2.25) 0.035 

History of 
cesarean section 

1.76  
(1.61-1.94) <0.001 1.88  

(1.41-2.47) 0.001 

History of SGA 0.53  
(0.29-0.96) 0.038 -- -- 

History of LGA 2.79  
(2.31-3.39) <0.001 3.23  

(2.10-4.97) <0.001 

Proteinuria 2.62  
(2.23-3.08) <0.001 2.05  

(1.26-3.32) 0.003 

Alcohol anytime 0.68  
(0.50-0.93) 0.016 -- -- 

∗ Compared to age 18-34 
 

3.4 Discussion 

In this large cohort of pregnancies, several key findings were evident. First 

Nations women, regardless of diabetes status, were more likely to have antenatal 
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risk factors and adverse infant outcomes. Having diabetes in pregnancy, 

particularly pregestational diabetes, compounded these risks and outcomes. 

Although GDM rates were disproportionately higher among First Nations women, 

prevalence is growing more rapidly among non-First Nations women. The 

longitudinal prevalence rates of pregestational diabetes in pregnancy are generally 

stable, yet First Nations women suffer a greater than two-fold higher prevalence, 

almost surely due to their early onset of type 2 diabetes, in their twenties and 

thirties, which are the prime child-bearing years (6). Finally, being of First 

Nations descent was an independent predictor of both GDM and pregestational 

diabetes in pregnancy.  

  Though there are some reports on specific First Nations pregnancy 

outcomes, little comprehensive data is available as prenatal records and birth 

registrations tend not to include ethnicity identifiers. This study presents novel 

data on numerous risk factors and outcomes over ten years on 28,306 First 

Nations pregnancies in Alberta. Despite comprising only 3.1% of the Alberta 

female population (18), 6.6% of pregnancies occurred amongst First Nations 

women. First Nations women also had higher mean values for parity. This 

suggests fertility/birth rates are higher among First Nations women (19).  

First Nations women generally tended to have more adverse pregnancy 

risk factors and outcomes. This was indicated most clearly via total antenatal risk 

scores, as the proportion of women without diabetes with a high total score was 

two-fold higher among First Nations women (10.4%) compared to non-First 

Nations women (5.1%). Several components of the total antenatal risk score have 
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been shown to be higher in other First Nations populations outside of Alberta 

including preterm birth (20), smoking during pregnancy (21), fetal illicit drug 

exposure (22), and stillbirth (23), all of which were also more common among 

First Nations women in the current analysis. Pregnancy risk factors that showed 

the highest disparity between First Nations and non-First Nations women included 

smoking (3.2 fold), anemia (3.8 fold), alcohol ≥ 3 drinks on any one occasion (5.9 

fold), and drug dependency (7.3 fold). It is likely that these factors contributed to 

the poorer observed outcomes among First Nations infants and interventions are 

clearly required to mitigate these risks. It is important to notice that First Nations 

women were less likely to be underweight, have insufficient weight gain, have 

PIH, or have their pregnancy last ≥ 41 weeks.  

The ethnic inequalities in adverse pregnancy risk factors and outcomes 

persisted when examining only women who had diabetes. This is indicated again 

by an increased proportion of high total antenatal risk scores among First Nations 

women (30.7%) than non-First Nations (19.8%). Recently, Liu et al (9) compared 

some selected pregnancy outcomes among women with diabetes in Ontario and 

found, among First Nations vs. non-First Nations, significantly higher rates of 

preterm delivery (12.7% vs. 11.9%) and mean birth weights (3850 g vs. 3343 g). 

This is consistent with the present analysis. Liu et al (9) however did not find any 

ethnic differences in NICU admission or cesarean section rates, both of which 

were lower among Alberta First Nations women. This may reflect regional 

variation in medical practice. To my knowledge this is the first study to show 

differences by First Nations status among women with diabetes in high 
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pregestational weight, pregestational hypertension, chronic renal disease and 

proteinuria, number of previous pregnancies, anemia, lower APGAR scores, 

lower gestational age, stillbirth, lower breastfeeding rates, smoking, alcohol 

consumption, and drug dependency, all of which were significantly more common 

among First Nations women. Clearly, these statistics call for urgent action to 

improve preconception and pregnancy care. 

This is the first study to compare risk factors and pregnancy outcomes by 

diabetes status among First Nations women. It was clear that having diabetes 

increased the risk of several adverse pregnancy risk factors and outcomes. Having 

pregestational diabetes especially was more detrimental than having GDM among 

First Nations women as lower APGAR scores, lower gestational ages, as well as 

higher rates of preterm delivery, stillbirth, cesarean section and congenital 

anomalies were observed. This is consistent with data among non-Aboriginal 

women (24). 

This study confirms previous reports of higher rates of GDM among First 

Nations compared to non-First Nations women (10-13). Yet, crude First Nations 

GDM prevalence in Alberta (4.3%) was lower than that suggested via self-report 

(10.7%) in Alberta (25), as well as those shown in other parts of Canada such as 

the Ojibway-Cree of northwestern Ontario (8.4%) and the James Bay Cree in 

Quebec (8.5%; 12, 26). My data is consistent with the Alberta Diabetes Atlas 

report of a slightly lower GDM rate of approximately 3.6% for First Nations 

women using data from Discharge Abstract and Physician Claims databases (27). 

It is possible that methodological differences in GDM case assessment may be 



 - 73 -

playing a role in the variation between Alberta rates and those of other provinces, 

though Aljohani et al (11) utilized a similar method in Manitoba (retrospective 

provincial-wide prenatal form assessment) and found an overall First Nations 

GDM prevalence of 6.9%. Provincial inconsistencies are apparent beyond those 

seen in GDM prevalence among First Nations women alone, as the extent of the 

difference between ethnicities appears to be less in Alberta. For instance, First 

Nations-to-non-First Nations rate ratios of GDM prevalence were 1.8 and 2.9 

among women in Saskatchewan (10) and Manitoba (11) respectively, as 

compared to 1.1 (crude) over the entire period of study in Alberta. Interestingly, 

we have recently shown rate ratios in overall diabetes incidence and prevalence to 

also be lower in Alberta compared to other provinces (7). Perhaps socioeconomic, 

clinical practice, or other factors are at play, and clearly future research is needed 

to uncover explanations.  

GDM prevalence is rising in many populations worldwide (28). This is 

true among non-First Nations Albertan women as well, as a statistically 

significant growth in GDM over ten years was observed in the current analysis. 

Increasing age of pregnant non-First Nations women and an influx of minority 

immigrants likely have contributed to this increase in prevalence (11, 29-31). The 

story does not seem as clear-cut among Aboriginal populations. While the overall 

prevalence of GDM was elevated in Alberta First Nations women, rates are not 

increasing significantly over time. This is consistent with our report on overall 

diabetes rates in Alberta (7), showing diabetes prevalence is rising more rapidly 

among the non-First Nations population compared to the First Nations population. 
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In contrast however, a recent report from Health Canada suggests that 

‘complications of diabetes in pregnancy’ have increased by 149% among First 

Nations women in Alberta from 2001-2011 (19). The lack of rigorous statistical 

analysis in the Health Canada report likely accounts for the discrepancy with the 

findings in the current study. Aljohani et al (11) found GDM prevalence to be 

increasing over time for all Manitoban women, but unfortunately ethnic-specific 

trends were not reported. One American study showed GDM prevalence grew 

among American Indian women from 3.1 to 4.1% over the years 1989-2000 (32). 

However, studies among Aborigines in Australia have found rates to be either 

stable (33) or even decreasing (34) over time. 

When considering pregestational diabetes in pregnancy prevalence, little is 

known. Liu et al (9) showed higher rates in Ontario First Nations women (3.9%) 

compared to their non-First Nations counterparts (1.8%). As with GDM, 

pregestational diabetes prevalence is lower among Alberta First Nations (1.0% 

crude; 1.5% age-adjusted) compared to those observed in Ontario First Nations 

women. To my knowledge this is the first study to describe longitudinal trends of 

pregestational diabetes in pregnancy in an Aboriginal population. The stability of 

rates in both the First Nations and non-First Nations populations is both surprising 

and encouraging as rates of pregestational diabetes in pregnancy are increasing 

worldwide (35) and overall diabetes rates appear to be increasing in both First 

Nations and non-First Nations populations (7). However, given the observed 

elevated prevalence of adverse pregnancy outcomes in women with pregestational 

diabetes and the lower age of onset of pregestational diabetes among First Nations 
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women, the 2.5-fold higher prevalence among First Nations women cannot be 

taken lightly.  

It must be noted that the current study was the first to calculate age-

adjusted GDM and pregestational diabetes prevalence among a First Nations 

population. Since advancing maternal age is a risk factor for GDM (3) and the 

First Nations population is largely young (18), one would expect previous reports 

are underestimating differences between First Nations and general populations. 

Case in point, First Nations-to-non-First Nations rate ratios of GDM and 

pregestational diabetes rose from 1.1 to 1.6 and 1.7 to 2.5 after age-adjustment 

respectively in the current study. Certainly one must use caution when comparing 

diabetes in pregnancy rates across studies depending on the methodologies 

utilized. 

Several studies have examined potential predictors of GDM among First 

Nations women (10, 11, 26, 36), which taken together suggest increasing age, 

increasing pregestational body mass index, Aboriginal ethnicity, previous GDM, 

and family history of diabetes are risk factors for GDM. In the current analysis 

increasing age, elevated pregestational weight and First Nations ethnicity were 

confirmed as independent predictors for GDM. This study also suggests that in 

addition to these risk factors, a history of stillbirth, history of cesarean section, 

history of LGA infant, and the presence of proteinuria are also independent novel 

predictors of GDM among First Nations women. Moreover, First Nations women 

that were drug dependent had a significantly less risk of developing GDM. 

Predictors of pregestational diabetes in pregnancy have not been previously 
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explored in Canadian Aboriginal women. Among Australian women, increasing 

weight, pregestational hypertension and proteinuria have been associated with 

pregestational diabetes (37). These risk factors were evident in First Nations 

Alberta women, as were history of stillbirth, history of abortion, and history of 

LGA infant. Importantly, First Nations ethnicity was also shown to be an 

independent predictor of pregestational diabetes. 

 There are several limitations to this study. The results cannot be 

generalized to non-registered Aboriginal or Métis individuals, who could not be 

identified and were included in the non-First Nations population group. It is likely 

that some pregestational diabetes was missed in the First Nations women, with 

two potential consequences. Missed type 2 diabetes, which should have been 

recognized by history or testing in the first trimester in women with two or more 

risk factors (more common in Aboriginal women), would be later classified as 

GDM. More importantly, regardless of classification, delay in treatment of type 2 

diabetes from lack of recognition, could have affected outcomes adversely. 

Whether recognized pregestational diabetes cases were type 1 diabetes or type 2 

diabetes could not be discerned from the administrative data, but it has been 

suggested that in Alberta youth, type 2 diabetes in First Nations is at least as 

common as type 1 diabetes in the general population (38). The contribution of 

other potential contextual predictors to the logistic regression models such as 

socioeconomic status, healthcare access, lifestyle, social environment, gestational 

weight gain, etc. could not be assessed. 



 - 77 -

In summary, although First Nations women suffer higher rates of diabetes 

in pregnancy and more adverse pregnancy outcomes, the epidemiological profile 

is not as severe as it may be in other Aboriginal populations in Canada. Future 

studies are needed to uncover reasons for regional variations and should utilize 

age-adjustments for more informative comparisons across ethnic groups. Clearly 

Aboriginal groups cannot be ‘lumped’ together as substantial differences in 

diabetes in pregnancy exist. As high-risk pregnancies and poor outcomes are more 

common among First Nations women regardless of diabetes status, efforts must 

be made to improve pregnancy care in this population. In addition to First Nations 

ethnicity and previously identified risk factors, pregestational hypertension, a 

history of stillbirth, history of cesarean section, history of abortion, history of 

LGA infant, the presence of proteinuria, and drug use during pregnancy may help 

better identify First Nations women at high risk for diabetes in pregnancy. 
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CHAPTER 4 

The Experiences of Diabetes in Pregnancy among First Nations Women in 

Alberta; and the Contributors to a Healthy Pregnancy  
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4.1 Introduction 

The current study was aimed at gaining insight into the dramatic 

differences in rates of diabetes in pregnancy, and outcomes of such pregnancies, 

between Canadian women of First Nations descent and women of the general 

population (see chapter 3). In particular, insights from the perspective of First 

Nations women with real-life experience were sought to gain a deeper 

understanding in this area, which may ultimately lead to finding appropriate and 

better ways to help prevent and treat diabetes in pregnancy in First Nations 

women. Among First Nations women with a history of diabetes in pregnancy the 

following research questions were explored: 1) what is it like to have diabetes in 

pregnancy?; and 2) what factors might contribute to attaining a healthy pregnancy 

complicated by diabetes? 

The present-day health of First Nations populations is by and large poorer 

in comparison with the health of the rest of the Canadian population, at least from 

a biomedical viewpoint, and type 2 diabetes is no exception (1, 2, 3). In Alberta, 

diabetes is 2.3 times more common among adult First Nations people (13.5%) 

than adults of the general population (6.0%; 4). Rates are even higher among 

other First Nations populations such as those in the First Nations community of 

Eeyou Istchee, Quebec, where the age-adjusted prevalence of  type 2 diabetes was 

found to be 22.4% among adults (5). Type 2 diabetes in First Nations has been 

studied extensively from a descriptive and quantitative point of view. Less 

numerous qualitative studies have suggested that bridging the disconnect between 

traditional and western views, as well as addressing the cultural and lifestyle 
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barriers that exist for some First Nations people, are key necessities for type 2 

diabetes healthcare moving forward (6-8).  

Diabetes in pregnancy, including both gestational diabetes mellitus 

(GDM) and pregestational diabetes, is increasingly being recognized as a key 

cyclic contributor to the growing type 2 diabetes epidemic among First Nations 

(9-11). Diabetes in pregnancy however is only beginning to receive clinical and 

academic attention. There is an increasing awareness that rates of diabetes in 

pregnancy and adverse pregnancy outcomes are more common among First 

Nations women (see chapter 3 and 11-16), but little is known of the experiences 

of First Nations women with diabetes in pregnancy. Qualitative findings among 

non-Aboriginal women with GDM (17-21), including a recent review (22), have 

been published, and suggest areas in need of improvement for the healthcare 

systems to benefit pregnant women and their families. Many First Nations women 

experience substantial differences in social, cultural, and physical environments, 

and possible healthcare improvements that may benefit such women remain 

unknown. Hence the present study. 

 

4.2 Methods 

What is known regarding diabetes in pregnancy in First Nations women 

has been derived almost exclusively from quantitative epidemiology and clinical 

studies. To best examine the experience of diabetes and how a healthy pregnancy 

with diabetes can be reached among First Nations women, this study used 

ethnography - the study of human cultures. Ethnography is being increasingly 
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utilized in health research to recognize the context in which beliefs and practices 

take place, thus helping to understand the behaviours surrounding health (23), and 

is a fitting method to answer the research questions in this study. Strongly rooted 

in anthropology, ethnography is a qualitative method used to provide a ‘thick 

description’ of a culture’s perceptions, patterns of behaviour, shared meanings, 

values, and assumptions from the perspective of the individuals within the culture 

(24). Though traditionally grounded in participant observation, modern 

ethnography utilizes many data collection techniques, including interviewing (23). 

Numerous types of ethnographies exist. A focused ethnography differs 

from a conventional ethnography in that it takes place within a specific context, 

for a distinct problem, with a specific research question, often to contribute to 

decision making (23). Due primarily to time constraints the researcher takes on a 

field-observer role in focused ethnographies instead of a participant role, which is 

elemental to traditional ethnography (25). Moreover, focused ethnographies 

typically do not involve participants that know each other or come from the same 

community; rather they share a similar experience (25). For these reasons, a 

focused ethnographic approach was used in this study.   

4.2.1 Setting 

A focused ethnographic qualitative study was conducted in Edmonton, 

Alberta. First Nations female adult participants resided within Edmonton and/or 

in surrounding communities. 

4.2.2 Sample 
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Participants were recruited via the practices of two physicians, and the 

allied health professional members of their diabetes care team, as well as through 

word of mouth and a recruitment poster (see appendix 2). Participants were 

approached by the physicians or allied health care professionals who knew them, 

or called the researcher when recruitment was by word of mouth or posters. First 

Nations (self-reported) adult women (18 years or older) that had previously had 

GDM or pregestational diabetes in pregnancy (within five years) were recruited. 

To be included, participants needed to have received care for diabetes in 

pregnancy within Edmonton (Alberta). Convenience sampling methodology was 

utilized whereby participants were selected as they were the only ones available 

and willing to participate (26).  

4.2.3 Data Generation  

Data was generated over a period of approximately 10 months from May 

2012 to March 2013. Unstructured interviews with participants were carried out at 

a mutually selected location. During the interviews, open-ended questions were 

asked by the interviewer to prompt unstructured discussion. Examples of 

prompting questions included: “What has it been like having diabetes during your 

pregnancy?”, “Tell me about the healthcare you received for your pregnancy. 

How were your needs met (or unmet)?”, “What sort of alternatives (if any) to the 

mainstream healthcare system did you seek during your pregnancy?”, “What sort 

of ‘barriers’ did you encounter (if any) to receiving healthcare?” and so on. 

Interviews were audio recorded and transcribed (verbatim). For participants with 
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more than one past pregnancy where diabetes was present, interviews focused 

primarily on the most recent pregnancy. 

4.2.4 Data Analysis  

All of the data were subject to qualitative content analysis using ATLAS.ti 

(Berlin, Germany). Data analysis took place concurrently with data collection. To 

code, interview transcripts were read and re-read, to highlight and identify 

persistent concepts. Highlighted sections were excised and grouped in categories 

in separate files. The individual files were re-read and sub-categories were created. 

After homogeneity was ensured for each, the categories (and sub-categories) were 

described in-depth. Data collection and analysis ceased upon data saturation, 

when no new information or insight emerged, and when the categories were well 

refined and defined. Finally, the categories were considered together, determining 

if/how they were related and to identify common threads/themes in all of the data.  

4.2.5 Rigour 

Rather than using a qualitative-specific criteria, strength and rigour were 

achieved by adhering to the principles of validity, generalizability, and reliability 

throughout the entire research process as described by Morse et al (27). Such 

concepts overarch both qualitative and quantitative paradigms (albeit with 

appropriately different rules), which I believe leads away from segregation of 

knowledge and ideas. Re-conceptualized for qualitative study, validity refers to 

assurance that the description of the phenomenon was found in the data, and was 

ensured through prolonged engagement, collecting and analyzing data 

concurrently, thinking theoretically to avoid making cognitive leaps, and by a 
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participant group check after data collection. Generalizability refers to attaining a 

range of experiences of the phenomenon, and was reached by convenience 

sampling of women with a broad inclusion criteria and ensuring methodological 

coherence. Reliability refers to replication and was accomplished via repetition 

and saturation within the data, as well as completing transcription independently 

(24, 27). Finally, throughout the entire research process, a reflective approach was 

strived for by keeping a personal journal of thoughts, emotions, reactions, 

expectations, assumptions, ‘why’ questions, etc.  

4.2.5 Ethics 

Ethical approval was obtained from the Human Research Ethics Board of 

the University of Alberta. Participants and their communities remained 

unidentifiable throughout the study, and codes were used as identifiers. An 

information letter (see appendix 3) detailing the study was reviewed and 

discussed prior to the first interview, and participants received a copy. 

Subsequently, written informed consent (see appendix 3) was obtained. 

Numerous formal and informal meetings with interested Aboriginal 

persons were undertaken prior to, during, and after data collection, and served to 

lend advice, guide the research in a culturally appropriate manner, and to assist 

with interpretation and dissemination of results. Through these Aboriginal 

Advisory Group meetings, two key ethical concerns emerged. Firstly, ensuring 

that the findings benefited the communities that the participants were from was 

seen as crucial to the ethical integrity of the study. Secondly, preservation of the 

true and unaltered ‘voice’ of the participants was seen as necessary to achieve 
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trustworthy data. To address these concerns, the participants were invited to a 

group meeting (following data saturation) to hear the results and practical 

implications identified from the generated data. Attendees had the opportunity to 

share their views regarding findings, particularly with respect to community 

benefit and the accuracy of the findings. The participants felt that effective 

strategies for dissemination of the results to their communities were needed to 

increase awareness, and this will be undertaken in the intervention/knowledge 

translation phase of the overall multiphase project (out of scope of the current 

thesis). Each participant that attended the group meeting was provided their 

transcript for review and the findings were verified by the participants as an 

accurate portrayal of their collective experiences.  

4.2.6 Study Participants 

A total of 12 First Nations participants were needed to reach data 

saturation. Half of the women self reported having GDM during their most recent 

pregnancy whereas the other half reported having pregestational type 2 diabetes. 

The average length of time between the birth of their most recent child and the 

interview was of three years (range 1-5 years). Participants had an average age of 

33 at the time of pregnancy (range 26-39 years) and an average of four children 

(range 1-6). Although all of the women received some prenatal healthcare within 

urban Edmonton, nine were from surrounding Aboriginal communities and three 

lived within Edmonton. 

 

4.3 The Experience of Diabetes in Pregnancy 
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4.3.1 Challenges: “It was hard” 

 “Fear”, “disappointment”, “hassle”, “warning”, “no control”, “it sucked”, 

“I hated it”, “scary”, “it was hard”, “eye-opener”, “shocking”, “gross”, “tough”, 

“annoying”, “sickness”, “sugar”, “tired”, “I didn’t understand”. These are some of 

the initial words used by participants during the interviews when asked to 

describe in a few words or less what the term diabetes in pregnancy meant to 

them. For all of the participants, having diabetes in pregnancy was a difficult 

experience that took a toll to varying degrees. On top of being pregnant, and all of 

the demands and challenges a pregnancy presented, the women felt that having 

diabetes in pregnancy added another layer of “extra work” and “extra stress”. As 

one participant stated, “it was a lot of work. Especially having to take care of your, 

your whole family on top of that”. Another remarked that, “during the whole 

pregnancy there was just stress for me. It is a lot of stress... Our hormones are out 

of whack as it is, and then you have high blood sugar to add to that and it’s just, 

it’s, it’s tough”. Most of the women described being exceedingly busy, exhausted, 

over monitored, and found the increased number of doctor visits and time spent 

waiting, as well as the added work of managing their diabetes, to be inconvenient 

and overwhelming. As one participant explained, “I found it problematic to be 

doing it all the time and testing all the time. You know, and to carry all that stuff 

around”, and continued later stating in reference to doctors’ visits that: 

Sometimes I sat there literally for maybe four or five hours. Yeah 

sometimes I just chose not to go. Just time-wise, I just couldn’t see 

myself sitting there just to see somebody for like ten, fifteen minutes. 

Waiting three or four hours for like maybe seeing people for about half 
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hour altogether... And, that’s like half of my day and, especially if you 

are working or, you know, going to school, that’s a lot of time every 

week. 

  Every participant conveyed being in a state of fear throughout parts their 

pregnancy, rooted primarily in fearing for the health and well-being of their fetus. 

For some, this fear was accompanied by a feeling of shame and self-blame for 

“not preventing it”, “doing something wrong”, and ultimately putting their child 

at “a higher chance of getting diabetes than the other kids”. One woman talked 

about the emotional toll that worrying about her baby took and continues to take 

on her, 

I won’t lie it makes me depressed, thinking about it, worrying about it... 

Just thinking about the kids having it after it’s just, it makes me sad... 

Scared maybe something, you know like the baby will be born with a 

disability or missing limbs or something you know? Scared for the baby 

more than myself. So, I tried to do everything right to make sure nothing 

happens to the baby. I pray a lot. 

Many of the women were also scared for their own health and for the 

health of their other children, particularly concerning the future risk of diabetes. 

As one participant described, “I was worried. Yeah, I was actually scared. I didn’t 

want to be a diabetic after I had him. I was scared of all of the sicknesses that 

comes with it”. Complications during the pregnancy and during the birth were 

also common. Periods of unstable, fluctuating and often high blood sugar levels 

were experienced by many of the women. Hyperglycemia placed an additional 

burden for many, as one woman recounted,  
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If your sugars are high for long periods of time it brings your emotions 

down. Like you feel sad, you feel mad, you feel drained. There’s so 

many different emotions that come with high blood sugars. And with 

pregnancy, it makes it a lot worse... When you have like high blood 

sugars it makes you feel so low. You don’t feel like doing anything at all. 

You get so lazy. You don’t see the world for what it is, like it can be a 

great place and there are so many things you can do, like you just see it 

for like this glum place. Like there is nothing to do. You just get bored 

with your life and the only thing you can run to is food.  

4.3.2 Positives: “It helped me too” 

Despite the difficulties that accompanied diabetes in pregnancy, each of 

the women also depicted a positive side to the experience. Having diabetes in 

pregnancy was a period of time where many of the women felt they were healthier 

than other times in their lives, including previous pregnancies. Many of the 

positive aspects centered on lifestyle changes and healthy eating, as one 

participant explained, “it sounds kind of funny but being diagnosed with diabetes 

was kind of a good thing for me because that’s what I needed to get myself 

healthier”. For some, being diagnosed with diabetes provided the women with 

their first encounter with a dietitian from whom they learned nutritional concepts 

that led to healthier eating for both themselves and their families. For instance, for 

one participant, in comparison to her first pregnancy where she did not have 

diabetes and was “just eating everything” and subsequently had a “much bigger” 

baby, she felt improving her eating habits because of having diabetes in her 

pregnancy led to a healthier outcome for her baby: “when I got pregnant with her 
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it was different, like she was smaller, like I didn’t get as big, and I had to really 

watch what I ate”. For some, having diabetes in pregnancy motivated them to 

prepare and consume more traditional First Nations foods that they deemed 

healthier, such as wild meats.  

For a lot of the participants these positive lifestyle changes continued after 

their pregnancy, as indicated by one woman, “it made me take care of myself 

better and eat healthier. So ever since then me and my kids diet has changed, like 

a lot. Positive thing, yeah, ‘cause still to this day I eat better.” And further by 

another participant,  

But now I know and I can show my kids. I can tell my kids the things 

that weren’t told to me by my grandparents. But I can help them control 

it before it happens... I’m a different person. I, I try to encourage 

everybody through everything. Even try and help people when they are 

feeling bad even if they don’t have diabetes. Just like I tried to help 

myself get through that. 

One woman found her health declined post-partum and was subsequently 

diagnosed with type 2 diabetes. To manage her diabetes and improve her health 

once again she emulated the lifestyle she adopted during her pregnancy with 

diabetes, 

I knew I had to do something, so after I had my cry I figured I could 

either just keep doing what I’m doing, keep gaining weight, or I could do 

the opposite and go back to the way I ate when I was pregnant. As funny 

as it sounded that’s all I could think of, was eating the way I did when I 

was pregnant. So I did. So that day I left the doctor’s office and I 
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changed everything back to what I did when I was pregnant. I started up 

on the vegetables, I started up on eating three times a day, having my 

snacks, and then exercising.  

The women also described becoming more educated about diabetes in 

pregnancy, and diabetes in general, after having diabetes in pregnancy, as one 

woman conveyed, “Now I’m more susceptible to learning and I want to know 

more”. This allowed many of the women to develop into better role models for 

their families, and in particular for their children, as one participant shared, “so 

that would probably be the positive effects of it, that I’m more knowledgeable… 

And um I’m knowledgeable for my kids’ sake too, so if any of them ended up 

with it I would know, like try to be after them”. 

4.3.3 Control: “A struggle for control” 

The concept of control was enmeshed within the experience of diabetes in 

pregnancy at various levels. As every participant had an extensive family history 

of diabetes, most of the women felt as if they had little or no control over 

developing diabetes. Diabetes was expected and there was “no getting around it”. 

One participant said, “my mom has it, my dad has it now, and to be honest it runs 

in my family. For myself, I knew I was going to get it, it was just a matter of 

when”. The expectation that diabetes is out of their control and is “going to 

happen to everybody” was seen as a pervasive social norm within the women’s 

communities as well. 

 A feeling of a loss of control accompanied the diagnosis of diabetes in 

pregnancy for some of the women. These women felt that having diabetes 

controlled them as they had to “just do as your doctor says”. To keep their 
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diabetes under control the women had to give up much of their autonomy. 

Subsequently they felt “forced” to live a changed, unfamiliar, and sometimes 

unwanted lifestyle. As one participant described,  

Things that aren’t in your control anymore. It’s always on your mind, 

and it controls you. You can’t do what, you know, whatever you want to 

do... It’s probably for me more a control thing. Now I have to, like I 

don’t want to be told what to do or whatever. Now I’m forced to eat, you 

know, in a healthy way, and it’s hard, hard to take I guess... You really 

have to be a slave to your, to your eating. 

This new compulsory lifestyle was determined in large part by the 

women’s healthcare staff and included a dramatic shift in dietary habits and 

physical activity patterns, numerous medical appointments, being over-examined, 

constant blood monitoring, and insulin injections and adjustments, that some of 

the women felt they had little choice in. When asked to delve deeper into what 

this new lifestyle entailed one participant responded, 

I felt like I had no control over my health... Well, you got to do 

everything according to what the doctor and the dietitian say in order to 

manage it. Otherwise you get all of these problems with your health. So 

yeah, that kind of control. Like you can’t, I guess live comfortably with 

the pregnancy unless you do as you are told. Follow the directions of 

taking your insulin on time, eating properly, exercising.   

The feeling of loss of control was not all-encompassing, as some of the 

women viewed following healthcare provider orders as an opportunity to take 

control of own their health. For instance, one participant stated, “I never really felt 
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out of control, I always felt that I was doing something that I should be, and trying 

to follow it to my best ability”. When asked whether managing her diabetes felt 

like a loss of control another woman replied,  

Not really giving up control but to make it stronger I guess you can say, 

because if you didn’t have control then everything would be all over... 

‘Cause if you don’t have control then you don’t have anything. So I had 

to, I had to take control because the control I had prior to pregnancy was 

I didn’t have any. 

Much of the notion of control centered on blood sugar levels, and 

behaviours that influence blood sugar levels including insulin injections, eating 

habits, and physical activity. Having their blood sugar levels within the accepted 

range dictated by their doctors was considered the benchmark for having a healthy 

pregnancy for many of the women. Each woman was faced with “a struggle for 

control” and did what they could to manage, as one participant recounted, 

“sometimes I had it under control... I tried my best in my pregnancy.” For some, 

being “faithful” to their healthcare providers and controlling their blood sugar 

levels was achievable, and often resulted in feelings of satisfaction and fulfillment. 

On the other hand, keeping their blood sugar levels under control was more 

difficult for a number of participants which resulted in feelings of failure and 

unhappiness, as pointed out by one woman, 

My blood sugars got out of control. I knew basically a lot about diabetes, 

I just couldn’t control it... Like, I couldn’t control my emotions, I 

couldn’t control my blood sugar, I couldn’t control how much I ate, I 

couldn’t control anything. I just felt, I felt helpless.   
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4.3.4 Summary 

 Taken together, the experience of diabetes in pregnancy for First Nations 

women was “good and bad” as one participant voiced, one wrought with struggle 

but balanced to some degree by positive lifestyle changes. A loss of control, and 

at the same time striving to control blood sugar levels, permeated living with 

diabetes in pregnancy. For some women, diabetes in pregnancy offered a chance 

to take control of their health. The degree to which the women felt they could 

control their diabetes and their health strongly influenced whether the women felt 

they had had a positive or a negative pregnancy experience.  

 

4.4 Contributors to Achieving a Healthy Pregnancy  

4.4.1 Support: “I didn’t do it alone” 

Support during their pregnancy was a prevailing theme discussed by the 

women. Having the positive support and encouragement of their family, be it 

relatives, children, significant others, mothers, siblings, mothers-in-law, or 

grandparents, was crucial to a healthy pregnancy. Even the support of only one 

family member was vital, as revealed by one woman, “just one person having 

support is really, really helpful. To help you, like encourage you and you know, 

support you, and kind of walk with you while you are going through it”. Negative 

family support was detrimental to pregnancy health and wellbeing, and 

“unhealthy” family members were avoided by some of the women. Family 

support often consisted of “just being there” and taking care of “little things” such 

as childcare during appointments, food preparation, reminders, someone to talk to, 
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and household chores. Family support was also essential in the women’s ability to 

sustain the lifestyle changes necessary for diabetes management, as one 

participant revealed, 

We all did it together. I didn’t only do it alone. It was with the help of 

my family too that made it easier... Family helped, yeah. I had a lot of 

support because it was one thing for me to change, but I think it’s harder 

to change when you are the only one eating differently and doing this 

differently and they’re still eating chips and still you know going out to 

eat fast food places. So that was one thing that was really good.  

Although the women expressed a real need for help from all family 

members, spousal support was frequently the most pivotal. In particular, spouses 

that were encouraging and modeled positive lifestyle changes was a significant 

motivator for the women to do the same and helped “alleviate a lot of stress.” 

Lack of spousal support led to more challenging and difficult pregnancies, as 

pointed out by one participant when asked about adopting new dietary patterns,  

My husband tried to understand. Like he tried to help me but he couldn’t 

really fully understand what I was going through because when I was 

trying to control my diet and trying to control certain things I was eating 

he was eating them right in front of me... He would try until I gave up, 

then he would give up. Like he wasn’t there telling me I shouldn’t be 

eating that... Like if you don’t have that person encouraging you then 

(you’re) gonna feel like, like crap. 

Equally important was support from healthcare staff. Those women that 

described receiving positive, empowering, and validating support depicted less 

arduous and even pleasant (for some) pregnancies, and felt more optimistic about 
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their health and their children’s health. Healthcare providers that genuinely 

listened to and worked with their patients, and at the same time provided a ‘level 

playing field’ environment where the women felt as equals, allowed for learning 

to take place and ensuing diabetes management. On the other hand, those women 

that experienced negative, demanding, fear-inducing, and paternalistic healthcare 

tended to result in feelings of failure, non-compliance and even backlash, 

especially when family support was also lacking. Many of these women that felt 

they did not have a supportive healthcare staff also felt as if they were not listened 

to. As one participant described, 

The only thing that was hard during the whole pregnancy was the 

doctors... Because I felt like I was failing all of the time. I felt like ah, I 

didn’t have the support I needed... By the end of the pregnancy, I was 

pretty much blocking out pretty much what most of the doctors were 

saying and trying to do what I thought was best... The best thing for 

people with diabetes, is encouragement. Um, women like to hear like 

they are doing something good, not just something that they are harming 

themselves, harming their babies. They want to hear that they’re actually 

accomplishing something... Like from some people I have encountered 

they’re more lecturing you all of the time. They don’t understand what 

you are going through and they, their aggression pretty much does the 

opposite. 

Another source of support was cultural and community support. Some 

women longed for help from Elders or Medicine Keepers within their 

communities, not specifically for their diabetes but rather for emotional support 
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and to fulfill the cultural/spiritual aspect of their health that was missing within 

the mainstream healthcare system. As one participant said, “it helps just to talk to 

them and get their experience and stuff like that”, and further by another 

participant,  

To me health is more holistic and not just, you know, what the doctors 

say. There’s so many other things I think. Like, so many different aspects 

of being a patient rather than you just being, like westernized medicine. 

There’s the whole other spiritual aspect... I would like to say maybe 

more the cultural understanding. Like, you know, I find, I found that it’s 

very westernized. And you know just would have been cool to have other 

people share their experiences. Like, being with other Aboriginal people. 

And you know it would have been cool to have that kind of support, even 

from an like Elder. 

For others this cultural support was more available and already part of 

their life, as one woman divulged, “I’ve always pretty much had cultural aspects 

in my life and um when I thought I needed it I would use the sweet grass, the sage, 

and smudge myself whenever I was troubled or worried about my health or about 

the baby or anything.”  

Cultural and community support also encompassed more, including 

connections with women experiencing similar situations of diabetes in pregnancy. 

Relating to other women helped participants feel less alone. For instance, one 

participant who attended a specific class for women with diabetes in pregnancy 

felt, “it was like we opened up to each other, even though we never met each 

other... It was kind of like we were all in there for the same thing. And that was a 
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big, big help.” Connections with the broader community were also sought by most 

of the women, such as through the sharing of wild meat and traditional foods by 

some and engaging with friends whom provided “an open ear” by others.  

In addition to family, healthcare provider and cultural/community support, 

all of the women looked internally for support as well, and experienced a 

powerful responsibility to “put my children first”. Having diabetes in pregnancy 

intensified this obligation as the women knew their growing child was “at a 

greater risk”, which motivated the women to take steps to manage their diabetes. 

The women felt obligated to eat as healthy as they could, to learn about diabetes, 

to follow orders, to monitor and manage their blood sugar levels, and to make 

doctor appointments, all “for my health and for my baby”. This internal support 

also compelled the women to be as healthy as possible not only for their fetus, but 

for their other children as well, as revealed by one woman, “probably just to like 

keep me going… Just basically looking at them and thinking well gee I got to try 

to live as long as I can and give them a good life”, and by another, 

My children. My health. The knowing that if I don’t do it then, you know, 

my health could deteriorate and then knowing that if I do follow 

directions then you know I could manage this. I could possibly even beat 

it. So yeah the motivation is my kids. Just you know being there for them, 

being healthy, being a role model for them. So, if I eat healthy and stuff 

like that, like vegetables, then my kids do. 

Several participants sought emotional support during their pregnancy, 

typically from family members or from cultural and/or community sources. In 
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cases where such support was unavailable some women looked to the healthcare 

system. As one woman pointed out, 

There’s a lot of issues and stuff that go on during a woman’s pregnancy 

in the nine months... Like I basically had to do it on my own and you 

can’t really do that if you are pregnant and stuff ‘cause of all of the 

emotions and stuff. It was hard... But there wasn’t really any emotional 

support for being pregnant and going through what I was going through. 

Um I think if, I don’t know, I think it would have been better to have 

some kind of support like that, like even to talk to a counselor or 

somebody... And a lot of people too, they don’t have much family to run 

to or anything. And for the doctors to offer a support system, or to go and 

talk to somebody it would be helpful, very helpful.  

4.4.2 Awareness and Resources: “There was a lot to learn” 

Prior to becoming pregnant, the participants varied in their knowledge of 

diabetes in pregnancy, but most felt there was a lack of available information 

from healthcare organizations and a lack of awareness within their communities. 

Those women that had had GDM rather than pregestational diabetes, especially if 

they where experiencing it for the first time, tended to be shocked and surprised at 

being diagnosed. Despite type 2 diabetes being so common within their families 

and communities, there was much less awareness of diabetes in pregnancy and 

many of the women “didn’t even know what it was”. As on woman explained,  

‘Cause I didn’t know anything about it... I didn’t even know what it was. 

I was shocked. I was shocked. Yeah, ‘cause I know what diabetes is, so 

then it scared me too... It would help more women out there if there was 

more information about gestational out there. ‘Cause there is still a lot of 
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women that don’t even know what it is. And I think a lot of it could be 

prevented if they, if they knew about it like right away or in the 

beginning of their pregnancy. Yeah, then maybe they wouldn’t get it.  

Once diagnosed with diabetes in pregnancy, many of the women felt 

“there was a lot to learn” and were subsequently overwhelmed with the amount 

information that was provided to them in a short period of time by their healthcare 

providers. On top of this, some also felt that the information was confusing and 

too complicated, as one participant reflected, 

It was just a whole lot of information thrown at me and then I go home 

and I supposed to remember how to do this, when to do this, when to do 

that, how much of this, and it was overwhelming... We had a dietitian 

come in and talk to us about what we should and shouldn’t be eating. 

That was really again a whole lot of information. Like “slow down, I 

don’t know what you are talking about. And I don’t know how to read 

this. I don’t know how to read, you know, the labels on the food. And is 

this good? Is this not good?”... And she’s adding up all of these things 

and it’s coming up to a number, and I’m like “I don’t know <laughter> I 

don’t know how to do that.” So that was confusing.  

Alternatively some of the women, particularly those that worked in 

healthcare fields or those who had already lived with diabetes for numerous years, 

felt very knowledgeable about diabetes in pregnancy and had an easier time 

grasping and adjusting to the diabetes regimen. Many took it upon themselves to 

do their own research to educate themselves on diabetes in pregnancy via internet 

searches and books. 
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Other than prior awareness and knowledge of diabetes in pregnancy, 

overall the women felt they had the necessary tangible resources to manage their 

diabetes. For instance, the majority of the women described having good access to 

the healthcare system, including both those services in their immediate 

community as well as those within Edmonton. Most had no difficulty travelling to 

the city for care either by themselves or by utilizing community health center 

transportation services. However, having to pay for gas and parking was 

problematic for some participants. Similarly, most felt they had good access to 

healthy food where they lived, but a few of the women found eating healthy to be 

a financial burden. Although options for physical activity were limited in many of 

the participant’s communities, those that described exercising in their pregnancies 

were creative in using whatever resources they had such as walking, cleaning, or 

other household chores. When asked about how she stayed active one woman 

responded,  

Mostly just walking... Just little things to get yourself into exercise... So I 

would either walk to the grocery store to get my stuff or I would drive to 

the grocery store, depending on where I was at, and just park far away in 

the parking lot and walk across and just take my time... Even though if I 

only had a couple of things to grab and I knew where they were, I’d still 

walk like the whole aisle of the grocery store trying to get in as much 

exercise as I could. 

4.4.3 Summary 

Having a strong support system including family, healthcare provider, 

cultural/community, and internal support, was crucial to whether First Nations 
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women with diabetes in pregnancy felt they had a healthy pregnancy or not. 

Facing diabetes in pregnancy alone resulted in a daunting and challenging 

pregnancy. Most women had the necessary resources to manage their diabetes but 

when awareness and preceding knowledge of diabetes in pregnancy was lacking, 

many of the women felt overwhelmed with information upon diagnosis.   

 

4.5 Discussion 

 The intention of this study was to understand both the experience of 

diabetes in pregnancy and the factors that contribute to a healthy pregnancy 

complicated by diabetes among First Nations women. Based on previous 

qualitative research with Aboriginal people with type 2 diabetes (6-8) it was 

anticipated that First Nations women with diabetes in pregnancy would 

experience a lack of culturally sensitive care and a disconnect between traditional 

and mainstream healing practices during their pregnancy. It was also anticipated 

that interconnected social and health problems would preclude appropriate 

diabetes management and result in overwhelmingly difficult pregnancies (28). 

Although cultural support was important for some of the women and social 

barriers were present, these were not prevailing themes. Rather, the findings 

suggest that having diabetes in pregnancy is both a challenging and a positive 

experience. The ability to withstand the challenges, maximize the positives, and 

ultimately reach a state where the women felt they had had a healthy pregnancy, 

depended on whether the women felt in control of their diabetes. Having 

supportive and caring relationships during their pregnancies, as well as having 
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prior knowledge and awareness of diabetes in pregnancy, enhanced the women’s 

capacity to manage their diabetes and have control over their health. Of course the 

opposite was true, when a lack of support and resources led to poorer diabetes 

control and a sense of loss of control, and ultimately a more difficult pregnancy 

experience.  

  The five widespread themes reported in the current study (Challenges, 

Positives, Control, Support, and Awareness and Resources) have been shown in 

the recent upsurge of qualitative work with non-Aboriginal women with previous 

GDM. For instance, Persson et al (20) showed in their grounded theory work with 

Swedish women that the experience comprises both positive and negative 

dimensions and that women look internally for support as fetal health is the 

primary motivator for diabetes management. Living in a supportive environment 

was found to catalyze the need to maximize fetal health in Australian women with 

GDM (29). Evans and O’Brien (17) exposed the concept of control as intrinsic to 

the experience of having GDM. Among South Asian women in Australia, 

Bandyopadhyay et al (30) found women's knowledge and awareness of any 

diabetes was low which resulted in difficulties in taking in the wealth of 

information upon diagnosis.  

 The parallels to previous qualitative reports is in-fact a novel finding of 

the current study. Taken in the context of previous work, this study suggests that 

despite one’s ethnic background the experience of diabetes in pregnancy is often 

similar, and that diabetes in pregnancy is a complicated problem for all pregnant 

women. Although their life circumstances and way of life may be different, their 
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needs during pregnancy with diabetes are often the same. Women with diabetes in 

pregnancy need robust support systems and the necessary resources (17-22, 29, 

30). Because of inequalities in the social determinants of health (1-3) and the 

continuing intergenerational effects of colonialism (28) it is almost certain that 

some First Nations women require more support and resources when experiencing 

diabetes in pregnancy. 

 Only two other studies have qualitatively examined diabetes in pregnancy 

in Canadian Aboriginal women, Neufeld (31) and Gaudreau and Michaud (32). 

Both studies included only women with GDM in their pregnancies. Neufeld 

focused on dietary perceptions of Aboriginal women in Winnipeg, Manitoba, and 

found women experiencing overwhelming, frustrating, anxious, and negative 

pregnancies cumulating with a sense of failure and ineffective diabetes 

management (31). The article also describes the women living in traumatic life 

circumstances, being socially isolated, having little knowledge and awareness of 

diabetes in pregnancy, and having poor relationships with their healthcare 

providers (31). The women in the current study did encounter struggles, but 

seemingly not to the same extent and with more support that those in the Neufeld 

study, and thus unsurprisingly seemed to have less negative experiences overall. 

The Gaudreau and Michaud (32) article did not focus on the experience of 

diabetes in pregnancy specifically, but rather on the cultural factors that help 

Algonquin women (Quebec) maintain healthy behaviours. Nevertheless, their 

study also indicates that women with diabetes in pregnancy need both support and 

resources as family and community support were found to be primary motivators. 
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Cultural support in particular was very important to the Algonquin women, be it 

through preserving their traditional diet, engaging in a holistic healing approach, 

and acquiring new knowledge and activities that were culturally adapted (32).  

 Another novel aspect of this study was the inclusion of women with 

pregestational type 2 diabetes. The vast majority of qualitative data in this area 

has been generated among women with GDM or pregestational type 1 diabetes. 

To my knowledge this is the first study to qualitatively explore pregestational type 

2 diabetes in First Nations women. Striking differences between those with GDM 

and those with pregestational type 2 diabetes were not apparent, except when 

considering knowledge and awareness of diabetes in pregnancy. Those women 

with pregestational type 2 diabetes seemed to have a better understanding and 

knowledge base of diabetes in general than those with GDM. However, this did 

not necessarily translate to better diabetes management and healthier pregnancies 

as the women differed in their support systems and subsequent control.  

 This study provides a strong argument for a more patient-centered 

approach to diabetes in pregnancy care in First Nations women. Patient-centered 

care as an idea was originally introduced in the medical literature in the mid 

1950s as a better approach compared to illness-centered care (33), and has 

subsequently gained momentum as a holistic paradigm that identifies and 

responds to patients’ individual identities, knowledge, experiences, lives, and 

points of view (34). Numerous definitions exist, but that of the U.S. Institute of 

Medicine is most commonly cited: “providing care that is respectful of and 

responsive to individual preferences, needs, and values and ensuring that patient 
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values guide all clinical decisions” (35). A large amount of literature has been 

published on patient-centered care rationale, types, interventions, and 

effectiveness. In a recent Cochrane review (36), interventions to promote the 

transfer of patient-centered care skills to providers were effective across all 

studies. The effectiveness on patient satisfaction, health behaviour and health 

status were mixed, yet interventions that were more condition-specific tended to 

show more positive results (36). For example, a randomized controlled trial found 

that compared to control “usual care”, patient-centered care targeting diabetes 

specifically significantly reduced hemoglobin A1c levels, as well as increased 

predicted life expectancy and quality-adjusted life years in patients with type 1 

and type 2 diabetes in the Netherlands (37). No studies have examined the 

effectiveness of a patient-centered care approach to diabetes in pregnancy.  

 The characteristics of patient-centered care fit well with the contributors to 

a healthy pregnancy identified by the women in the current study. Patient-

centered care allows for the provider to put themselves in the patient’s world and 

see illness through the patients’ eyes, and ultimately appreciate the patient as a 

unique person rather than a disease (34). Likewise, the patient may begin to see 

the provider as a real person as well (34). Such a model of care may compel the 

provider to engage more with the patient to become knowledgeable about the 

woman’s ethnicity, culture, personality, life circumstances, etc. (36). 

Subsequently, the provider can gain more insight into the woman’s existing 

support system and resources, and perhaps find ways to work with patients in 

order to enhance these components of a healthy pregnancy. Providers must listen 
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to the patient, which many of the women in the current study either longed for or 

appreciated (if they had such a relationship with their providers). Essentially, 

patient-centered care allows for more positive and caring provider support (36), 

which was a crucial source of support desired by the women in this study. Any 

decisions that are made would thus be specific to each woman’s life. Moreover, 

patient-centered care requires mutually exchanging of information, shared power 

and decision making, and an even patient-provider partnership (34-38), all of 

which could enhance the women’s sense of control and autonomy. Control was a 

prevalent concept in the experience of diabetes in pregnancy and was interpreted 

in multiple layers by participants, further necessitating the need for providers to 

share control in the interaction. All of this being said, the patients’ preferred level 

of provider involvement must be appraised initially as each patient is different 

(36). 

 There are limitations to this study. The criteria that women had had 

diabetes in pregnancy within the previous five years could be challenged, 

although this was done to reach data saturation and to make the findings more 

generalizable. Moreover, the five year cutoff is comparable to other similar 

studies (31, 32). The insights garnered are limited to an extent by the inclusion 

criteria which called for women that received healthcare within Edmonton. The 

perspectives of women that did not come to the city for care, and those that did 

not receive prenatal care (which would likely be the most vulnerable) could not be 

captured.  
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In summary, every woman’s story of having diabetes in pregnancy in this 

study was unique, yet similar themes were apparent. Diabetes in pregnancy for 

First Nations women presents many difficulties that are balanced to some degree 

by positive lifestyle changes. A struggle for control over blood sugar levels, 

diabetes, and overall health was a continuing theme throughout the pregnancy 

experience. Having a strong support system (including family, healthcare provider, 

cultural/community and internal support) as well as the necessary resources 

(primarily awareness/education of diabetes in pregnancy) allowed women to take 

some control of their health. First Nations women with diabetes in pregnancy are 

not likely to benefit from ‘broad brush’ care from their providers. Efforts to 

improve pregnancy care should look to enhance the support systems of these 

women, increase their sense of autonomy, and raise awareness of diabetes in 

pregnancy and its accompanying challenges. Accordingly, more patient-centered 

care approach should be strived for when caring for First Nations women with 

diabetes in pregnancy.  
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5.1 Overview of Findings 

 This mixed methods thesis was comprised of two studies aimed to address 

the following objectives:  

1) To use administrative data from the Alberta Perinatal Health Program 

(APHP) and the Ministry of Alberta Health & Wellness (AHW) to 

generate an epidemiological profile of First Nations diabetes in pregnancy 

in Alberta; and 

2) To use a focused ethnographic approach to understand the experience 

of diabetes in pregnancy and what factors could contribute to achieving a 

healthy pregnancy in First Nations women. 

From the epidemiological analysis of provincial delivery records for the 

years 2000-2009 the following major findings were discerned. Antenatal risk 

factors and adverse infant outcomes were more common among First Nations 

women compared to non-First Nations women. Having diabetes in pregnancy, 

pregestational diabetes more so than gestational diabetes (GDM), increased these 

risks and outcomes. First Nations women suffered higher prevalence rates of both 

GDM and pregestational diabetes than non-First Nations women. Longitudinal 

analyses indicated that GDM prevalence is relatively stable in the First Nations 

population but growing among non-First Nations women. Prevalence rates of 

pregestational diabetes in pregnancy were generally constant in both populations. 

Being of First Nations descent was an independent predictor of both GDM and 

pregestational diabetes in pregnancy. Also, in addition to age ≥ 35 and weight ≥ 

91 kg, non-traditional factors including pregestational hypertension, a history of 
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stillbirth, history of cesarean section, history of abortion, history of large for 

gestational age infant, the presence of proteinuria, and drug use during pregnancy 

were associated with diabetes in pregnancy in First Nations women. 

The focused ethnographic analysis generated five themes common to each 

woman’s story: Challenges, Positives, Control, Support, and Awareness and 

Resources. Diabetes in pregnancy presented many challenges for First Nations 

women, including but not limited to increased stress, increased healthcare visits 

and monitoring, exhaustion, inconvenience, fear, emotional strain, and shame. 

Positive lifestyle changes were also apparent for many of the women, such as 

improved eating habits, increased physical activity, increased knowledge of 

diabetes, and an opportunity to be a positive role model for other family members. 

Living with diabetes in pregnancy was characterized by a struggle for control, and 

at the same time a striving to control blood sugar levels. For some of the women 

diabetes in pregnancy produced a chance to take control of their health. The 

extent to which the women felt they could control their diabetes and their health 

played a crucial role in determining how challenging or positive their pregnancy 

experience was. Both the women’s support systems (including family, healthcare 

provider, cultural/community, and internal support) and tangible resources to 

manage their diabetes (particularly awareness and preceding knowledge of 

diabetes) strongly influenced the capacity to control their diabetes and their health. 

  

5.2 Data Integration and Implications for Practice 
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Triangulation is typically utilized in mixed methods research for data 

integration where qualitative and quantitative methods were used to examine 

different aspects of an overall research question or research project (1). It has 

been suggested that mixed methods data triangulation can be used to compare, 

contrast, validate or corroborate qualitative and quantitative findings. However 

definitions vary and practical examples in the literature are scarce, particularly for 

multiphase mixed methods designs (2). In fact, Wolf (3) proposed that 

triangulation strategies need to be ‘tailor-made’ to fit the research project. 

Accordingly, the qualitative and quantitative findings in this thesis were 

integrated through a simple convergence triangulation protocol that was adapted 

from that described by Creswell and Plano Clark (2). Data were collected and 

analyzed independently for each component and two sets of findings were 

produced. To help determine the practical implications and how healthcare 

providers can help improve pregnancy health for First Nations women, the salient 

findings from each phase were ‘merged’ and a consideration of where and how 

the main findings likely interact with each other in the real world was carried out.  

A conceptual model of the integrated qualitative and quantitative findings 

can be seen in Figure 5.1. Having a strong support system, as well as awareness 

and resources to manage diabetes in pregnancy, increases the women’s feelings of 

control over their own health. The predictors of diabetes in pregnancy and other 

epidemiological information identified from the quantitative phase can be used to 

enhance both healthcare provider support and the women’s awareness and 

knowledge of diabetes in pregnancy. As women with diabetes in pregnancy gain 



 
 

 

      

 

 

 

 

 

 

 

 

 

 

 

Figure 5.1 Model of the integrated qualitative and quantitative findings. “+” denotes increase and “-“ denotes decrease. 
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autonomy regarding their health, they are likely to experience less challenges and 

more positive lifestyle changes. Moreover, increased control over their health will 

also likely result in less pregnancy risk and adverse infant outcomes and less 

diabetes in pregnancy overall. Within the conceptual model there are several key 

areas where improvements to the healthcare system may effectively lead to 

healthier pregnancies and less diabetes in pregnancy among First Nations women.  

 First Nations women with diabetes in pregnancy would likely benefit from 

a more patient-centered approach to care that increases their feelings of support 

and autonomy (4). Such an approach should allow for mutual exchanging of 

information, shared power and decision making, and an even patient-provider 

partnership where providers actively listen to patients and learn in-depth about 

their life circumstances. As a result, provider care is less demanding, paternalistic 

and fear-inducing, and more positive, encouraging, and validating. Also, since 

emotional distress, anxiety, and stress were common among the women in the 

qualitative study and antenatal risks were higher among First Nations women in 

general, access to psychological services should be part of diabetes in pregnancy 

healthcare. 

 Healthcare providers should work to strengthen women’s support systems 

beyond solely that of healthcare provider support. Spouses and other family 

members should be engaged and involved as much as possible during clinic visits 

throughout the pregnancy (and ideally preconception). Other cultural and/or 

community supports should also be included if possible and if required, such as 

Elders or close friends. Peer support or cultural support programs are needed, 
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particularly for those that lack family support. Women’s internal drive to protect 

their fetus should also be stoked by providers through positive encouragement 

rather than fear inducement.   

 Providers should be mindful of the potential lack of awareness of diabetes 

in pregnancy and subsequent overwhelming nature of the information they 

provide. Strategies are needed to enhance the awareness and knowledge of 

diabetes in pregnancy, including early predictors of diabetes in pregnancy. Such 

strategies could include social marketing campaigns targeting diabetes in 

pregnancy and addressed to communities. A similar approach has been used 

previously in a Cree community in northern Ontario where multiple local 

communication strategies were associated with an increased awareness of iron 

deficiency anemia in infants as well as increased self-reported use and sales of 

iron-rich infant food (5). Social media could also be used to improve awareness 

(as was suggested in the qualitative participant group meeting), such as 

community podcasts or interactive online support groups. These or other primary 

prevention strategies should also target preconception in order to prevent GDM, 

plan pregnancies complicated by pregestational type 2 diabetes, and ultimately 

reduce the prevalence of diabetes in pregnancy. 

 

5.3 Significance of Findings 

Accurate estimates of both GDM and pregestational diabetes in First 

Nations women in Alberta have been provided, allowing government and 

healthcare organizations to translate knowledge into policy and funding decisions, 
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to plan healthcare delivery, and to evaluate efforts and assess their cost-

effectiveness. As type 2 diabetes remains a public health crisis for First Nations 

peoples (contributed to in-part by high rates of diabetes in pregnancy), providing 

the best possible care for First Nations women with diabetes in pregnancy should 

therefore be a healthcare priority. This project offers healthcare professionals 

knowledge of the experiences First Nations women with diabetes in pregnancy 

may encounter, and it is hoped this will enable more supportive, respectful and 

effective pregnancy care. The findings may be translatable to other Aboriginal 

groups within Canada and in other countries with similar Indigenous health issues 

(such as Australia, New Zealand, and the United States), and to non-Aboriginal 

women as well. 

This thesis is innovative because it deals with and helps close a knowledge 

gap of an essential aspect of the diabetes epidemic not fully understood until 

recently, and should lead to enhanced care for First Nations women affected by 

diabetes in pregnancy. Continuing with the subsequent phases of the planned 

overall mixed methods project, and based on results of this thesis, a community-

derived pilot intervention for improving awareness and outcomes among women 

with diabetes in pregnancy will be planned. 

 

5.4 Future Research 

Future and ongoing monitoring of rates of diabetes in pregnancy and 

pregnancy outcomes will be needed. Such observations should include healthcare 

utilization rates as well. Epidemiological data on diabetes in pregnancy among 
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other Aboriginal populations (Métis, Inuit, non-registered Aboriginal women) are 

required. Age-adjusted prevalence data is needed in other provinces for more 

informative comparisons across ethnic groups and future studies are needed to 

identify the reasons for regional variations. More complex and inclusive studies 

are called for to assess the contribution of other potential contextual predictors to 

the logistic regression models such as healthcare access, lifestyle, social 

environment, income, etc. Studies are required to assess the impact and 

effectiveness of patient-centered care approaches to diabetes in pregnancy care. 

Such studies should include primary data collection and comparison such as 

monitoring of blood glucose and hemoglobin A1c throughout pregnancy, care 

satisfaction scales, provider satisfaction surveys, etc. 

The narrow research questions of the qualitative study did not allow for in-

depth inquiry into the preconception or postpartum experiences, and qualitative 

studies are needed to help uncover ways to prevent both diabetes in pregnancy 

and subsequent postpartum type 2 diabetes. Future qualitative work is also needed 

to understand the perspectives of those that have strong influences on pregnant 

First Nations women, such as healthcare providers, spouses and/or other family 

members, as well as others within Aboriginal communities (such as Elders). 

Moreover, the experience of diabetes in pregnancy should also be explored in 

other Aboriginal populations, including Métis women, Inuit women, and the more 

underprivileged Aboriginal women that receive little prenatal care and ‘fall 

through the cracks’.  
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Community-based participatory research projects are required to address 

the lack of awareness and knowledge of diabetes in pregnancy, to improve care, 

and to prevent GDM and reduce the prevalence of diabetes in pregnancy. Creative 

interventions that are designed in collaboration with communities are needed and 

their effectiveness will need to be assessed.  
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Appendix 3 Information and Informed Consent Sheets 
 

  
 

INFORMATION SHEET 
 
Title of Research Project: Diabetes in pregnancy among First Nations women in 
Alberta: a multiphase mixed-methods approach 
 
 

 
Co-Investigator: Principal Investigator:  
Richard Oster, MSc  Ellen Toth, MD   
University of Alberta  University of Alberta  
Phone: 780-492-3859  Phone: 780-407-3636 
Email: roster@ualberta.ca  Email: ellen.toth@ualberta.ca 
 
 
Purpose 
If you have diabetes when you are pregnant, this increases your chances of getting 
diabetes when you are older. It also increases your baby’s risk for getting diabetes 
later in life. That’s why getting good health care is so important when you are 
pregnant. 
 
But what type of pregnancy care will help Aboriginal women? We want to learn 
what it is like for Aboriginal women who get diabetes when they are pregnant, 
and how to help them and their babies. 
 
Methods 
If you agree to be in this study, you will be interviewed by a researcher. An 
interviewer will have a few questions to help start the conversation, and we would 
like you to talk about what it is like to have diabetes while pregnant. The 
interview will last about 30-60 minutes, and will be recorded. 
 
 
Voluntary Participation 
You do not have to be in our study. 
 
If you do agree to be in our study, you can change your mind up until six weeks 
after the interview day.  
 
You can refuse to answer any questions in the interview. You can stop an 
interview at any time. If you don’t want us to use your interview in our research, 
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you will have six weeks after the interview day to ask us to take out your 
information.  
 
Analysis 
Audio recordings of your interview will be typed up into a written transcript. 
Personal information that could identify you will be removed (for example, your 
name, date of birth). Transcripts and audio recordings will be kept for ten years, 
and then will be destroyed by the researchers. 
 
Confidentiality 
The information from your interview will be used for a research project. Only the 
researchers will be able to see your interview transcripts. Your name will not be 
used. Your interview transcripts will be kept on a password protected computer. 
 
Benefits 
This study may or may not have any direct benefits for you. You may learn about 
diabetes and having a healthy pregnancy. You may feel better after talking about 
your experience of having diabetes when pregnant. 
 
Risks 
We do not expect this study will harm you. However, if you would like to speak 
to someone after an interview, please contact the “co-investigator” or the 
“principal investigator” listed at the top of page 1.   
 
Withdrawal from the study 
If you agree to be in this study, you can change your mind at any time.  
 
You can refuse to answer any questions in the interview. You can stop an 
interview at any time. If you do not want us to use your interview in our research, 
you will have six weeks after the interview day to ask us to take out your 
information. We will then destroy the audio recordings and transcripts 
immediately. 
 
Use of your Information 
Your interview will be recorded, typed up into a written transcript, and then 
analyzed. The results of this study may be published in medical journals or 
presented at health conferences. Your name will never be used. 
 
Rights 
Should you have any further questions about your rights as a research subject, feel 
free to contact the Research Ethics Office at 780-492-2615. 

 
Thank you very much for taking part in this study. 
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CONSENT FORM 

 
Title of Research Project Diabetes in pregnancy among First Nations women in 
Alberta: a multiphase mixed-methods approach 
 

 
Co-Investigator: Principal Investigator:  
Richard Oster, MSc  Ellen Toth, MD   
University of Alberta  University of Alberta  
Phone: 780-492-3859  Phone: 780-407-3636 
Email: roster@ualberta.ca  Email: ellen.toth@ualberta.ca 
 
Please circle your answers: 
Do you understand that you have been asked to be in a research study?              Yes    No  
Have you read and received the Information Sheet?                                             Yes    No 
Do you understand the benefits and risks involved in taking part in this              Yes    No 
study?    
Have you had an opportunity to ask questions and discuss this study?                 Yes    No 
Do you understand that you can quit taking part at any point during the              Yes    No 
interview? 
Do you understand that you can withdraw at any time during the data                 Yes    No 
collection part of the study and that any comments that you provided up  
to that point will not be used?                                                                      
Has confidentiality been explained to you?                                                           Yes    No 
Do you understand who will have access to the data collected?                            Yes    No  
Do you know that the information that you provide will be used for                    Yes    No 
research purposes and then destroyed after ten years?  
Do you understand that the interview will be audio-recorded and transcribed?    Yes     No 
Do you understand that you have up until six weeks after the day of your            Yes    No 
interview to withdraw what you have shared in the interview?  
  
 
If you have further questions regarding the research, please contact the principal 
investigator listed above. 
 
This study was explained to me by: ________________________________ 
 
I agree to take part in this study. 
 
____________________________ ____________________  
Signature of Research Participant Date (dd/mm/yyyy)  
 
____________________________     
Printed name        
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