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Abstract

Introduction Historical and political factors underpin
the disproportional burden of type 2 diabetes mellitus
(T2DM) and gestational diabetes mellitus (GDM) in women,
a harbinger of future T2DM, in Indigenous populations.
There is a need for T2DM prevention strategies driven by
the voices of Indigenous women. In this study, we aimed
to understand the perspectives of Cree women with prior
GDM living in northern Quebec, where over a quarter of
pregnancies are complicated by GDM.
Research design and methods A local healthcare worker
invited women with GDM in the prior 5 years to participate
in semistructured interviews. A Cree-origin research
partner and a researcher jointly conducted interviews
in-person or by teleconference. Open-ended questions
addressed GDM experience, maintaining a healthy lifestyle,
and needs/preferences pertinent to designing a T2DM
prevention program aimed at women affected by GDM.
We adopted an inductive thematic analysis framework to
categorize experiences and opinions.
Results Among the 13 mothers interviewed, some
success with health behavior changes during pregnancy
was reported but there were difficulties postpartum
resulting from time constraints, costs of healthy foods,
discomfort at the gym related to not being perceived as
athletic, and safety concerns. They acknowledged the
existence of programs addressing T2DM prevention in
their community but did not participate. They endorsed
preferences for group sessions, with family collaboration
and childcare, that addressed healthy cooking and physical
activity and incorporated traditional elements.
Conclusion Cree mothers with a history of GDM
highlighted several barriers to diabetes prevention. We are
working to address these barriers through the creation of a
Cree-facilitator-led community-based intervention.

Background
Gestational diabetes mellitus (GDM) resolves
after delivery but is a well-established type 2
diabetes mellitus (T2DM) risk indicator.1 2
GDM predicts diabetes risk not only in the
mother but also in their partners and children.1 3 4 A high proportion of Indigenous
women develop T2DM following a GDM

Significance of this study
What is already known about this subject?
►► Indigenous populations are confronting spiraling

rates of type 2 diabetes mellitus (T2DM) and gestational diabetes mellitus (GDM) in women. Proactive
T2DM prevention strategies tailored to the needs
and wants of Indigenous women are needed to curb
this epidemic. There is a research gap in this area.

What are the new findings?
►► The study is the first to specifically examine per-

spectives of Indigenous Canadian women on barriers and facilitators to healthy eating and physical
activity following a GDM pregnancy.
►► Time pressures as a barrier and family collaboration
and childcare as facilitators were consistent with
perspectives of non-indigenous women reported in
prior studies.
►► Safety concerns (as related, for example, to dogs in
the community), healthy food costs, and gym avoidance because of stigma from ‘more athletic’ individuals were reported as distinct barriers.
►► An emphasis on traditional foods would be appreciated in a diabetes prevention program.

How might these results change the focus of
research or clinical practice?
►► These results signal considerations in designing

community-
based diabetes prevention interventions that may be relevant to other Indigenous
communities.

pregnancy; in a Canadian study, 76.0% of
Indigenous women developed T2DM over a
follow-up period of up to 30 years compared
with 56.2% of non-
Indigenous women.5
Historical and political factors underpin the
disproportional burden of diabetes in Indigenous populations.6 The Truth and Reconciliation Committee underscored the importance
of closing health gaps (19 and 53iv) between
Indigenous and non-Indigenous Canadians.7
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Preventing diabetes after pregnancy
with gestational diabetes in a Cree
community: an inductive thematic
analysis
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Methods
Setting
This descriptive qualitative study18 was conducted in an EI
community in Quebec. Recruitment occurred in collaboration with the Awash Miyupimaatisiiun clinic that follows
women during and after pregnancy in the community.
Participants and sampling strategy
Using purposive sampling, mothers with GDM in the
previous 5 years (2013–2019) were identified by an Awash
Miyupimaatisiiun clinic team member. Eligible mothers
were then invited by clinic staff to be contacted by the
research team (April 2018 to June 2019). The research
team’s Cree partner confirmed no current diagnosis of
T2DM by phone and scheduled an interview. Mothers
were also invited to bring their partners to the interviews.
2

Written and verbal informed consent was obtained from
all participants.
Data collection
Using a semistructured guide (online supplementary
file 1), 30–60 min interviews were conducted jointly by
(1) a university researcher (RP or KD or DC) in-person
or by phone and (2) a local research partner (JL or
OL) in-person at the Cree Board of Health and Social
Services James Bay (CBHSSJB) public health offices in
the community. Interviews were conducted in English
and/or Cree. Cree questions and responses were translated into English during the interview by the local Cree
research partner. Participant information was deidentified and digital audio recordings were transcribed
verbatim.
Participants were asked to share (1) their GDM experience, (2) perspectives on maintaining a healthy lifestyle,
and (3) needs and preferences in a T2DM prevention
program. We also explored their opinions on intervention elements tested in a Montreal-based program
called MoMMii (eg, cooking sessions, physical activity
programs, on-site childcare, participation of partners/
family members).19 20
Data analysis
Transcripts were analysed through an inductive thematic
analysis framework.21 Transcripts were manually coded
independently by two assessors (RP and KD) to determine emerging themes and subthemes; each assessor
compared text segments across the transcripts, seeking
similar or repeated ideas expressed by participants, and
coded them accordingly. Following their independent
assessments, the assessors met to compare, contrast, and
refine existing codes until they reached consensus on
main themes and the grouping of subthemes within the
main themes.
Results
Participants
Thirteen women were interviewed, two with male partners. Six women were pregnant at the time of interview. The mean age of the mothers was 30.5 years (SD:
7.5). They averaged three pregnancies each, and six
had had more than one GDM pregnancy. The majority
(10/13) required insulin for GDM management with the
remainder treated with diet and physical activity counselling alone. Most (11/13) reported a family history of
T2DM.
Main themes
The six main themes (table 1) expressed by the women
regarding their experience of GDM were (1) worry,
anxiety, and guilt, (2) understanding of GDM and its
implications, (3) sources of support, (4) awareness of
necessary health behavioral changes, (5) challenges to
optimizing health behaviors, and (6) needs and preferences for a T2DM prevention program.
BMJ Open Diab Res Care 2020;8:e001286. doi:10.1136/bmjdrc-2020-001286
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In the Cree communities of Eeyou Istchee (EI) in
Quebec, a quarter of pregnant women develop GDM.8
Historically, when the Cree were engaged in the mercantile fur trade, as producers of fur and wage employees
at the posts, their diet was hunted, fished, and gathered
from the land, and, up to the 1970s, access to market
foods was limited.9 From the 1960s and 1970s, the public
sector economy began to define the post settlements into
the year-round communities we know today. Now, sugar-
sweetened beverages, snack foods, fast foods, and baked
goods represent as much as 40%–50% of the energy intake
of community members’ diets.9 Food prices average 30%
more than in other parts of Quebec.10 Recent initiatives
have aimed at supporting the component of the Cree
economy grounded in bush food harvesting, processing,
and consumption. Additionally, healthcare delivery in
the region is complicated by the high turnover of healthcare professionals.11 Further, most Cree mothers are
unable to deliver locally and need to travel outside their
community to centers up that can be greater than 8 hours
away by road.
There is an urgent need to develop and implement
effective and acceptable programs with Indigenous
peoples to prevent T2DM. A GDM pregnancy offers
a ‘window of opportunity’ to provide effective T2DM
prevention by promoting healthy eating and increased
physical activity; an individualized eating and physical
activity behavioral change program led to a greater than
50% reduction in T2DM incidence among women with
pre-diabetes, including those with a GDM history in a
general population-based American study.12 There are
limited studies among Indigenous women with GDM and
very few to date have been shown to be effective.13–15 The
Society of Obstetricians and Gynecologists of Canada16
and Diabetes Canada17 call for collaboration with Indigenous communities to innovate culturally safe community-
led health promotion projects. We conducted
interviews to understand what type of T2DM prevention
program would be welcomed by young mothers in EI and
their families following a GDM pregnancy.

Epidemiology/Health Services Research

Main theme

Subtheme

Sample quotes

1. Worry, anxiety, and
guilt

1.1 Insulin injections
1.2 Complications with baby
1.3 Recurrent GDM and
diabetes
1.4 Guilt
1.5 Anticipation of GDM
diagnosis
1.6 Disbelief of GDM
diagnosis

►► “I kind of getting scared because, like, poking yourself every day, and my mum—it’s really

2. Understanding
of GDM and its
implications

2.1 Awareness of future
diabetes risk
2.2 Knowledge of GDM
2.3 Need for ongoing
education on diabetes
prevention

►► “Yeah, it goes away shortly after birth, but then you have a higher risk of—so it’s better to

3.1 Clinic staff
3.2 Partner
3.3 Family
3.4 Peers with GDM

►► “I met with the nutritionist, and I had my nurse’s cell phone number. So, like, when I had

3. Sources of support

known in my family too, to have diabetes. So my mum kind of scared me a little bit too,
telling me that if you don’t take care of yourself or you don’t even try, it’s just going to stick
with you.”
►► “I cried. I didn’t—like, I was worried, like, everything I eat, what’s going to happen to my
baby”
►► “I experienced being diabetic for sure. But yeah, I don’t know, I’m—it makes me worried that
I might just have it again, even without being pregnant.”
►► “I felt a lot of guilt. You know, like, you know, it was my fault, and then I just, like, was very,
very meticulous about what I was eating and—and that kind of brought me into a depression
as well.”
►► “I was devastated the first time I found out because I thought, you know, like, I—I’m healthy.
You know, I’m—I’m active. I eat healthy. You know, like, I don’t—I don’t get it. How do I
have GDM when I see all these other pregnant women, and they don’t have it, but I do? You
know, like, what’s going on?”
keep the good habits that you had.”

►► “It was a lot to take in, but I got through it as they were telling me it was going to be okay.
They were really good.”

►► “It was more like, “Oh, your blood sugar’s a little high. You have to watch. Here’s a
glucometer.”

weird numbers or something, I was able to call and ask them.”

►► “He (partner) really helped me a lot. Like, we would go for walks and tell me it’s okay, just
how do you say it—watch what you’re eating.”

►► “If I had any questions, I’d go to my family, or if they couldn’t answer, I would just go to the
clinic and they would have the answers for me.”

►► “I think for women with GDM, I think a support group. Because everybody has different ways
of dealing with things, and sometimes people don’t know what questions to ask. And then
when they hear somebody else ask the question, they’re, like, oh, okay, yeah.”

4. Awareness of
necessary health
behavioral changes

4.1 Diet changes
4.2 Regular physical activity

►► “Picking better protein choices, because we live in an area where we can have choices, and

that’s great. So, like, goose, bear meat, anything, anything traditional, I try and stick to that.”

►► “Like having vegetables daily. Like, half of the plate is supposed to be full of vegetables and
a quarter of it should be, like, meat or chicken and a quarter of carbs, because we need still
carbs. So yeah, that’s eating fruits and vegetables, snacks and—healthy snacks.”
►► “Being more active, walking more to work (…) Doing more than I’m doing now. It doesn’t
mean I have to run a marathon or do a fitness challenge. It just means doing more.”

5. Health behavioral
change challenging

5.1 Time constraints
5.2 Lack of childcare
5.3 Safety concerns
5.4 Cost
5.5 Worry of being judged

►► “When you work nine to five and you have two kids, you’re just, like, totally drained out.”
►► “I hear a lot of parents say—like, let’s say if I asked them, let’s go for a walk and they would
say, oh, I don’t have a babysitter.”

►► “A lot of people(just don’t)walk on the highway, and then when you walk on the skidoo trail,
there’s skidoos going.”

►► “Like, healthy food, it could be more expensive.”
►► “At the gym to have a bigger gym workout and not to pay. Because I know other

communities (…) don’t pay the gym fee. But here we pay, like, $300 or something.”

►► “I’ve went in there (local gym) once. But there’s too many people there. They’re all, like,

strong, built people and then here you come and you’re, like, this chunky short person. I’m
just, like, no, I can’t.”

6. Needs and
preferences for a
T2DM prevention
program

6.1 Partner involvement
6.2 Childcare
6.3 Group activities
6.4 Scheduled activities
6.5 Education on increasing
healthy behaviors
6.6 Traditional elements

►► “We have to do things together in order to have a healthy life and a healthy baby.”
►► “(Onsite childcare) would be really helpful because Mom and Dad would be able to focus,
and a lot of times around here, it’s just really hard to find a sitter.”

►► “Well, to do it alone, it would be nice. But I think that being with other people, you get to

learn other people’s—like, how they do it and it might help you do it at home better or if you
help them out. Like, everyone gets to talk.”
►► “A lot of activities, like constantly, like, every day having to go walk or something.”
►► “I would love to learn, like, exercises too, exercises I can do at home or while I’m with my
kids. It would be something fun to do with our kids.”
►► “Traditional food too because a lot of—like, there’s healthy ways to cook traditional food and
there’s unhealthy ways to cook traditional food.”

GDM, gestational diabetes mellitus; T2DM, type 2 diabetes mellitus.

Worry, anxiety, and guilt
Some women expressed anxiety regarding the possible
need for insulin injections (subtheme (ST) 1.1) (I didn’t
like it when I first found out that I’m diabetic … Because of the
insulin.). Their greatest fears were about the risks to their
BMJ Open Diab Res Care 2020;8:e001286. doi:10.1136/bmjdrc-2020-001286

babies (ST 1.2) (when you’re diabetic I guess, GDM, there can
be a lot of complications with the baby too. So I was kind of
getting scared.).
Mothers worried about future implications of their diagnosis. Some indicated they considered avoiding future
3
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Table 1 Summary of main themes and associated subthemes among sample if Eeyou Iscthee mothers with a recent
gestation diabetes mellitus (GDM) pregnancy
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Understanding of GDM and its implications
Mothers were aware that GDM is a risk indicator for T2DM
(ST 2.1) (I’m curious if I’m going to—if I will have diabetes
afterwards.). Some felt that they were well informed about
the diagnosis (It was a lot to take in, but I got through it as
they were telling me it was going to be okay.), while others indicated that they were given little information on GDM and
its management (They just asked me to check my sugars after I
ate, like, when I woke up and everything.) (ST 2.2).
Knowing they were at risk for T2DM in the future,
mothers expressed a need for more education on
diabetes prevention for themselves and other community
members with GDM (ST 2.3) (…all women hear is, well,
you have diabetes, or you have GDM. And then it just stops there
[…] So I think maybe just reinforcing, re-teaching of course,
but finding a way that maybe can help them understand that
it’s—it’ll either come back or you’re more at risk for it or yes, it’s
chronic, so you need to manage it.).
Sources of support
Some women indicated good levels of support from the
local clinic team (ST 3.1), while others were less satisfied
with the nutritional support they received (I did meet with
the nutritionist early on in the pregnancy, but like I said, there
was no, like, follow-up.). Support from partners and family
members was essential for many mothers in making the
lifestyle changes needed to treat their GDM (ST 3.2 and
ST 3.3) (There were times where I was just, like, I’m just going
to eat this, you know, I don’t really—I’m craving for this. I want
this. (…) it was hard, but I had my parents, my husband telling
me, like, “No, you can do it.”). The mothers interviewed
expressed a desire for a peer support group to share their
experiences (ST 3.4) (To be able to discuss with other people
that are going through the same thing. Because I had GDM, and
my aunt who was pregnant at the same time didn’t. And so, like,
I couldn’t really relate to her.).
Awareness of necessary health behavioral changes
Mothers recognized that healthier eating and being
more active were ways of reducing their risk of T2DM
(ST 4.1 and ST 4.2). Examples included cooking food at
home themselves (I like knowing what goes in my food or in
my kid’s food.) and eating fewer carbohydrates (Eating less
4

carbs because I was—we were, like—we enjoyed spaghetti, that
type of stuff. But I changed my noodles to whole wheat noodles,
but eating less of it.), more fruits and vegetables, smaller
portions, and more traditional foods (I always think that
our traditional diet probably is the best one for us, which would
be more protein.). Mothers indicated that their current
levels of physical activity should be increased (Doing more
than I’m doing now. It doesn’t mean I have to run a marathon
or do a fitness challenge. It just means doing more.). Walking,
snowshoeing, exercising at home, and engaging in activities with their children were identified as ways of incorporating regular physical activity into their lives.
Challenges to optimizing health behaviors
Physical activity and healthy cooking programs are available in the community, but the majority of the mothers
interviewed did not participate and did not know many
people who did (They do have programs, but they’re not
utilized by the community. They—I think they had a walking
program at one point. We have a beautiful new trail that’s, you
know, could be really, really nice to use that more often. They do
healthy cooking, but I don’t know how much people go to it. You,
like, you—I know it’s there, but I don’t go.). Time constraints
(ST 5.1), lack of childcare (ST 5.2), and safety (It’s mostly
I would say, like, the dogs, and the skidoos.) (ST 5.3) were
identified as barriers to participation. Women acknowledged the local gym as a physical activity resource, but
none were members. Some felt uncomfortable at the gym
(ST 5.5) (I’ve went in there [local gym] once. But there’s too
many people there. They’re all, like, strong, built people and then
here you come and you’re, like, this chunky short person. I’m
just, like, no, I can’t.). Cost was also a barrier, both for gym
membership and purchasing healthy food (ST 5.4).
Needs and preferences pertinent to T2DM prevention program
Cree mothers expressed that health behavior changes
would be easier if the whole family adopted the changes
and if childcare were available to allow them more time to
be physically active (ST 6.1 and ST 6.2). Although there
were existing programs in the community where children
were permitted, the children were a distraction, particularly during cooking lessons (like here the cooking class, we
cook with the kids. But it’s kind of hard because, like, they’re very
limited with certain things. It’s kind of hard, and they want to
do it …). They highlighted that group activities would be
beneficial to share experiences and partner participation
would also be appreciated (ST 6.1 and ST 6.3).
Having a schedule of regular activities was thought
to be important (ST 6.4). Classes on healthy cooking (I
think if they showed more of a healthier way to cook it, then it
would be better.), grocery tours (To be familiar with the ingredients on grocery shopping would be very helpful too, how to
read the ingredients.), walking clubs, more instructor-led
physical activity sessions, and home exercise program
were endorsed by mothers as activities that would be
beneficial to mothers with GDM (ST 6.5). Access to
recipes, health applications on their cellular phones,
pedometers to track physical activity, and information
BMJ Open Diab Res Care 2020;8:e001286. doi:10.1136/bmjdrc-2020-001286
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pregnancies (ST 1.3) because they feared a recurrence
(That’s one of the reasons why I don’t want to have another
one (child).). Having friends and family with T2DM, for
several mothers the diagnosis of GDM raised concerns
about their own future risks (I think about it (T2DM) maybe
a few times a week, yeah. I think about it more often than I would
if I didn’t have it (GDM) or if I didn’t have people that had it
(diabetes) in my family.).
There was a sense of guilt about the diagnosis, which in
some cases was anticipated (ST 1.4, ST 1.5) (I had a feeling
that I was already and that it was likely to happen because I was
overweight.) and in other cases, the diagnosis came as a
shock (ST 1.6) (I was just wanting to know how could—how
is this, you know, how could I—how did this happen?).

Epidemiology/Health Services Research

Interpretation
The Cree mothers whom we interviewed experienced
anxiety, worry, and guilt about their children’s health and
their own after being diagnosed with GDM. They were
knowledgeable about necessary behavioral changes but
encountered difficulties in applying this knowledge both
during and after pregnancy. Many expressed the need
for support from family, health professionals, and peers
to achieve health changes. Interviewees supported the
concept of group sessions addressing healthy cooking and
physical activity, with on-site childcare. They believed that
such a program should incorporate traditional foods and
activities.
In the late 1990s, a clinical trial in EI examined the
effect of one-on-one nutritional counseling on weight
gain in pregnancy and development of GDM.15 Weight
gain and GDM incidence were similar in both intervention and control arms. Based on discussion with
Cree mothers, the Special Working Group of the Cree
Regional Child and Family Services Committee wrote in a
letter to the editor that participants would have preferred
a group-based approach as well as interactions with local
Cree facilitators.22 This is consistent with the type of
program structure endorsed by the women and couples
whom we interviewed.
Three previous qualitative studies have examined
diabetes during pregnancy among Indigenous women
in Canada. In a Manitoba-
based study, Neufeld and
colleagues reported that mothers with GDM expressed
fear, anxiety, frustration, and anger regarding their ability
to make dietary changes. This led to a sense of failure and
ineffective diabetes management.23 These emotions were
interconnected with social and economic stressors. The
women also reported that they had little knowledge and
awareness of GDM and had poor relationships with healthcare providers. In contrast, the women whom we interviewed indicated fewer struggles and more support. The
women in the Neufeld’s study received perinatal care in
an urban setting, whereas in our study most of their care
was delivered within the community and thus was perhaps
better tailored to meet the realities of Indigenous pregnant
women.23
Similar to our study, in a study among pregnant Algonquin First Nations women with GDM, family and peer
support were primary motivators to maintain healthy
BMJ Open Diab Res Care 2020;8:e001286. doi:10.1136/bmjdrc-2020-001286

behaviors,24 and in a study among urban dwelling First
Nations mothers, the importance of supportive relationships was also highlighted.25 In this latter study, the
importance of cultural support was also underscored.
Maintaining lifestyle changes after pregnancy was not
examined in these studies but was the focus of ours. A
recent systematic review, which included 21 studies on
women’s perspectives on lifestyle changes after GDM,
the authors concluded that women require resources,
time, energy, childcare, information, and support to
encourage physical activity and nutritional changes.26
These needs were echoed by the Cree women we interviewed. However, in addition, the women in our study
emphasized the importance of incorporating traditional
foods and activities.
This is the first study to examine the opinions of Indigenous women on maintaining healthy diet and physical
activity after a GDM pregnancy and their thoughts on
the elements required for a successful health promotion
program in their community for women with GDM and
their families. There are some limitations to our study.
Almost half of the women interviewed were pregnant
at the time of their interview, and this may have limited
their ability to distinguish between their needs and wants
during and after pregnancy. Additionally, we could not
capture the perspectives of women who did not come to
the Awash clinic for care; women who do not present for
prenatal care may have mistrust of the healthcare system27
and are a more vulnerable population. Our results may also
be applicable largely to in-community (previously termed
‘reserves’) Cree women and may not be generalizable to
city-
dwelling Indigenous women. Thus, to some extent
the external validity of our results is limited as Indigenous
communities have unique cultures, geographic, political,
and socioeconomic factors. However, these results may
nonetheless signal considerations relevant to other Indigenous communities in designing community-based T2DM
prevention programs.
Based on our interviews, assessment of community
resources, and discussions with local partners, an intervention tailored to the EI context will be implemented
with the support of the CBHSSJB public health department and Awash Miyupimaatisiiun clinic. A key component of the intervention will be a health behavioral
change facilitator who will provide the support sought
by the respondents in the current study. A local Cree
origin facilitator, who is also a mother with a past history
of GDM, has been identified to lead the program. She
will recruit participants and foster the development of
a peer community. She will maintain and distribute a
calendar of diabetes prevention-related activities, rally
study participants to attend, and arrange childcare
and transportation. We trust that this initiative built
on Cree views, needs, and local capacity will be a key
step forward in addressing diabetes prevention in EI
by improving the health status of mothers, fathers, and
children.
5
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available in a centralized location were identified as aids
they would also appreciate as part of a T2DM prevention program (ST 6.5). Mothers were interested in both
traditional and non-traditional recipes (ST 6.6). Incorporating traditional forms of Indigenous physical activity
was also discussed (ST 6.6). Some women indicated that
they previously participated in such activities and were
concerned these traditions were being overlooked (a lot
of youth out there doesn’t really recognize traditional ways. So
that’s one way to promote the ways of learning and showing them
a healthy lifestyle.).

Epidemiology/Health Services Research
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