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Results of a Culturally Relevant, Physical Activity-Based Wellness
Program for Urban Indigenous Women in Alberta, Canada
Abstract
Colonization, racism, and resulting policies have fractured familial and intergenerational relationships.
For many Indigenous women in Canada, these forces continue to create socioeconomic inequality that
play out in nutritional insecurity and lack of access to physical activity resources, in turn undermining
overall wellness. Women Warriors (WW), an eight-week physical activity-based wellness program, was
designed to support Indigenous women’s efforts to increase physical activity levels, improve nutrition,
and develop support systems for improved health. Notably, it offered access to exercise instruction and
facilities that may have otherwise been inaccessible to participants. To evaluate the impact of the
program, we completed a mixed method pre/post evaluation of four program sessions, from January to
December 2016. The WW program resulted in increased weekly pedometer step counts, increased
nutrition skill acquisition, and improved confidence in exercising as a group and increased consumption
of fruit and vegetables. The program also produced improvements in anthropometric measures and a
reduction in blood pressure values. Participants developed positive social support systems and were
introduced to health and social resources in their community. They reported appreciating that the
program motivated them by way of accountability to others and offered opportunity to share experiences
in sharing circles. The program identified barriers to health change, including lack of resources that
support physical activity, healthy eating, and personal stress management. Participants recommended
increasing the program’s duration and intensity, enhancing the nutrition and health education offered,
and increasing opportunities for socialization and relationship building. The WW program was well
received and shows promise as a practical, community-based method to support Indigenous women
interested in increasing positive health behaviours.
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Introduction
Sociopolitical Setting
The Truth and Reconciliation Commission (TRC) of Canada acknowledges the impact of the
residential school system in Canada, which separated hundreds of thousands of Indigenous children
from their families and communities from 1840–1996. The report highlights how colonization, through
residential schools, child welfare, and other assimilationist systems, have caused significant personal and
collective trauma (Elias et al., 2012; Heart, Chase, Elkins & Altschul, 2011; TRC, 2015). It builds upon
a growing body of evidence that illustrates how trauma resulting from colonization contributes to
increased psychological stress, mental health issues and addictions at the individual level, including
distrust in healthcare relationships (Jacklin et al., 2017). Moreover, trauma and its associated effects may
be passed on intergenerationally, and even yield harmful physical changes due to epigenetic phenomena
of gene methylation (Johnstone & Baylin, 2010; Murgatroyd, Wu, Bockmuhl & Spenger, 2010; Yehuda
et al., 2016). There is therefore a strong need for supportive infrastructures to promote healthy
behaviours and activities.
With over 6000 testimonies by residential school survivors, the TRC’s final report contains 94
Calls to Action focused on reorienting all sectors, institutions, and levels of society towards
reconciliation (TRC, 2015). Calls to Action numbers 88 and 89 emphasize the need to reduce barriers to
Indigenous participation in physical activity and sport, and to create inclusive and culturally relevant
physical activity policies, programs, and initiatives. Such participation is important given higher rates of
obesity and associated diabetes and cardiovascular disease within Indigenous communities (Anand et al.,
2001; Assembly of First Nations/First Nations Information Governance Committee, 2007; Diabetes
Canada Clinical Practice Guidelines Expert Committee et al., 2018; Heart Research Institute, 2017;
Prince et al., 2018; Tjepkema, 2005; Public Health Agency of Canada [PHAC], 2011a; Young, Reading,
Elias, & O'Neil, 2000). These diseases are increasingly recognized as being shaped by sociopolitical
factors in addition to genetic predisposition, particularly nutrition, physical activity, and changed
relationships to the environment.
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Indigenous Women and Obesity
In an Atlantic Centre of Excellence for Women’s Health’s (2009) literature review of Indigenous
women and obesity in Canada, the authors note that “very little research provide[s] any historical or
political context” for the issue of higher rates of obesity among this diverse population (Atlantic Centre
of Excellence for Women's Health [ACEWH], 2009). Defined as a body mass index (BMI) of
>30kg/m2, the prevalence of obesity among Indigenous women is higher (24.5% Metis–41.1% First
Nations on-reserve) than in the Canadian female adult population (23.4%), a pattern repeated for Type 2
diabetes and cardiovascular disease (Anand et al., 2001; ACEWH, 2009; Canadian Diabetes Association
Clinical Practice Guidelines Expert Committee et al., 2013; Chowdhury et al., 2016; Navaneelan & Janz,
2014; Oster, Mayan, & Toth, 2014; PHAC, 2011; PHAC, 2011b; Prince et al., 2018; Young et al.,
2000). While the typically associated factors of poor nutrition and low levels of physical activity are
often framed as “lifestyle choices” by government agencies and health professionals, such factors must
be contextualized. While nutrition and physical activity levels shape disease, social and economic
factors can constrain capacity to even make choices to promote wellness in the first place. While much
variation exists between the traditions, customs, and beliefs of Indigenous people, women in many precolonial Indigenous communities were essential to the economic and cultural survival of their
households and communities. Their roles were typically viewed as balanced with, and complementary
to, those of men (Halseth, 2013; Kenney, Faries, Fiske, & Voyageur, 2004). However, patriarchy has
been a central tenant of colonial structures, and its imposition has led Indigenous women to be treated as
“an inferior gender within [an] inferior class” (Halseth, 2013). This is reflected in discriminatory
legislation that for the better part of the twentieth century disenfranchised Indigenous women and
stripped them of their property rights. In Canada, despite the passing of bills designed to remediate this
including Bill C-31 in 1985 and subsequently Bills C3 (2011) and S3 (2017)--the detrimental social,
economic, and political effects of prior legislation continue to be felt by Indigenous women. Bourrassa,
McKay-McNabb, & Hampton (2004) argue that understanding and addressing these factors should be of
primary concern to those aiming to explain and address health inequity, claiming:
We must re-examine data that suggests Aboriginal women are excessively vulnerable to [poor
health] and violence/abuse in light of how colonization and postcolonial processes have conferred risks
to the health of Aboriginal women, and barriers to accessing quality healthcare. It is these risks and
barriers that contribute to rates of morbidity and mortality that are well above those of the average
Canadian woman. (p. 27)
Incorporating Indigeneity into Program Design
Few individuals (9%–27%) in the general population achieve recommended physical activity
(PA) levels (Colley et al., 2011; Foulds, Warburton, & Bredin, 2013). While economic and political
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barriers may restrict access to health-promoting spaces and opportunities (e.g., safe neighborhoods,
well-funded education systems), increasing opportunities to access PA is one means of mitigating the
harms of obesity and related diseases in Indigenous communities. PA is known to reduce cardiovascular
disease, diabetes, and cancer risk and improve insulin sensitivity and blood glucose levels in people with
diabetes (American Diabetes Association, 2004; World Health Organization, 2018). However, the health
disparities endured by Indigenous women require tailored and culturally responsive approaches to health
promotion (ACEWH, 2009; Native Women's Association of Canada, 2012; Ziabakhsh et al., 2016). A
review of PA programming for Indigenous women demonstrates that such programming should be
grounded in knowledge about, and appreciation for, regional Indigenous histories, cultures, and values.
It suggests this can be achieved through incorporating Indigenous facilitators and instructors, traditional
foods and varieties of PA, and other cultural components, such as the specific wellness frameworks of
particular communities, into programming (Wicklum et al., 2018). A recent review of PA-based
interventions for diabetes prevention and management for Indigenous people by Rice et al. (2016)
identified 13 interventions focused mainly in rural settings and on school-aged children. Only three of
the 13 interventions indicated sustained increase in PA levels, and they concluded there was a need for
well-studied interventions that are culturally responsive in design. Similar reviews of PA-based
programming for Indigenous people in Australia and New Zealand (Sushames, van Uffelen, & Gebel,
2016) and the United States (Teufel-Shone, Fitzgerald, Teufel-Shone, & Gamber, 2009) also
emphasized the importance of cultural relevance in PA programming.
Women Warriors (WW) was developed to address the health risks posed by increased rates of
obesity and diabetes among Indigenous women. It uses a community-based and culturally relevant
approach, seeking to empower Indigenous women in their attempts to combat factors contributing to ill
health via physical activity, nutrition, peer support, and additional resources that meet their distinct
needs. Inclusion and reconciliation are founding principles of the program.
WW was developed collaboratively with Indigenous women, for Indigenous women (and is
made open to a minority of non-Indigenous peers when space permits). It derives from the vision of a
local Métis woman with roots to the North Slave Métis Alliance in the Northwest Territories and the
local Native Friendship Centre. The women in the community recognized the need for low-barrier,
Indigenous-focused programming in their city, which prompted their collaboration with a team at the
University of Calgary. These partnerships established the importance of developing a local advisory
council of Elders and community leaders when adapting a WW program for a new community and
secured Recreation and Physical Activity Project Grant funding from the Government of Alberta to
develop and run the program. The program has since been scaled in several new settings, both on rural
First Nation reserves and in urban settings in Alberta. In each case, local Indigenous organizations or
governments have been directly involved in tailoring and delivering the program to suit the needs of
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their distinct communities. Evaluation of the program has prioritized the voices of the Indigenous
women who contribute, and emerging program developments are based directly on this feedback.
This paper presents findings from a mixed methods, pre/post-evaluation of the WW program first
offered in 2016. This evaluation contributes to the growing body of literature showing that cultural
components in wellness programs are equally as important as physical activity components (Lavallée,
2007; Lavallée, 2008) and that multifaceted programming leads to greater successes with respect to
healthy behaviours.

Methods
From January to December 2016, we conducted an evaluation of four iterations of WW’s “Eight
Weeks to Healthy Living” program.
Recruitment and Consent
Prior to starting the study, ethics approval was obtained through the Conjoint Health Research
Ethics Board at the University of Calgary (REB: 15-2452). Participants first enrolled in the program,
following which study consent was obtained. The facilitator was blinded to who consented, and
participation was not dependent on consent. Pre- and post-program questionnaires were completed.
When the program ended, participants volunteered to participate in qualitative interviews. The
interviewer randomly selected individuals who agreed to be contacted. Consent was obtained for the
qualitative, semi-structured group and individual interviews.
Study Participants
All participating individuals consented to the research. Study participants were women ages 1865 years who lived in Lloydminster, Alberta, or in neighbouring communities and reserves. Pregnant or
breast-feeding women and women presently in/on a diet program were excluded. The Physical Activity
Readiness Questionnaire was used to assess health risk prior to admission to the program in order to
ensure the safety of participants (Adams, 1999;Warburton et al., 2011).
Location
The 2016 WW program was piloted in the small Canadian city of Lloydminster, Alberta.
Lloydminster has fewer than 32,000 residents, with approximately 10% reporting Indigenous
background. Few sports leagues or facilities offer affordable or accessible options for residents to
engage in physical activity, something that motivated WW developers to fill this gap.
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Program Description
The WW program consisted of eight weekly sessions. Two pre-program sessions included a
program orientation and an optional presentation on smoking cessation. During orientation, the concept
of the medicine wheel was reviewed and a sharing circle demonstrated by a community Elder, research
consent and pre-program data collection was completed, and individuals were taught how to set SMART
goals. SMART goals support individuals in setting specific, measurable, and attainable goals.
Theoretical rationale inspiring the program’s design included the concept of goal setting, found helpful
in behavior change theory (Shilts, Horowitz, & Townsend, 2004; Werch et al., 2007) along with the
promotion of self-efficacy, health literacy, and connectedness (Chao, Lin, & Ma, 2019; Mead,
Gittelsohn, Roache, Corriveau & Sharma, 2013; Mohatt, Fok, Burket, Henry, & Allen, 2011; Rowlands,
Shaw, Jaswal, Smith & Harpham, 2017; Shaw, Huebner, Armin, Orzech, & Vivian 2009). In addition,
social cognitive theory addresses the way in which program participants acquired and maintained
behavior within the specific social environment of the program.
The last of the eight weekly sessions included an ‘end-of-program’ celebration and completion of
post-program data collection.
Each weekly session started with 45-60 minutes of group exercise of various types, including
yoga, Pilates, kickboxing, Nordic walking (i.e., urban poling), POWFit, aerobics, and Zumba classes.
Diverse certified fitness instructors lead each session. All instructors were previously trained in issues of
race, weight, and gender bias to ensure a safe, sensitive environment. Nutrition education included a
review of Canada’s food guide recommendations for vegetable and fruit consumption, practical
demonstrations to increase knowledge about sugar, fiber, and protein content of common foods, an
introduction to local nutrition resources, and strategies to facilitate healthy eating. These are short
sessions of 15-20 minutes each week. Guest healthcare providers were introduced to the group to deliver
brief education on specific topics according to participant interests. Examples included local diabetes
educators, pelvic floor physiotherapists, gardeners, and psychologists. Sessions ended with 15-45
minutes of sharing circle discussions about either a set topic or participants’ challenges or successes over
the past week. In addition to a private Facebook group, the sharing circles provided a forum to explore
and support emotional, mental, and spiritual components of holistic health. Participants were able to
directly contact the Elder involved in the program and the facilitator informed participants of other
gatherings or supports available in the community.
Participants received a PiezoX™ pedometer at the first session, and step counts were recorded
weekly throughout the program. Pedometers were chosen to assess PA, as they were successfully used in
earlier WW pilot programs as a cost effective and validated way to provide immediate motivational
feedback to participants (Colley et al., 2013; Colley et al., 2011; Colley, Janssen, & Tremblay, 2012).
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Participants were permitted to keep the pedometers when the program ended to continue their
motivation.
The evaluation focused on the program’s impacts in terms of: 1) improved PA levels, 2)
enhanced nutritional knowledge, and 3) increased social support and capacity for community building.
Impact Evaluation Data
Body weight, waist circumference, and blood pressure were measured at orientation and the final
session. Height was measured at orientation only. Pre- and post-program questionnaires were also
administered at these times. Body weight (kg) was measured with the Tanita Weight and Body
Composition Scale SC-240, and height (m) measured using a 200HMP Poststad Portable Stadiometer.
BMI was calculated as an indirect measure of body fat. Although limited in its correlation to body fat,
BMI was nevertheless used to represent a pragmatic means of evaluating change before and after the
program (Romero-Corral et al., 2008). At orientation and the final session, waist circumference (cm)
was completed twice and averaged on each individual, and blood pressure was recorded using the
BPTRU Blood Pressure Cuff (434-BPM-200-NA). Additionally, approximately one-quarter of all
participants across all programs were invited to open-ended interviews on their experiences, where they
explored barriers and challenges to meeting their nutritional and activity goals, facilitators, program
strengths, and recommendations for future programming. They addressed successes experienced and
methods envisioned for motivating others to make similar life improvements. These individual and
group interviews, carried out by a researcher at the University of Calgary independent from the program
design or implementation, lasted 25-45 minutes.
Analysis
Self-report pedometer logs were analyzed using repeated measures of variance. Anthropometric
measurements and blood pressures were reported as means and ranges, and paired changes pre/post
program were evaluated. Pre/post responses to questions pertaining to confidence in fruit and vegetable
consumption and exercising in a group were measured using a 10-point Likert scale, and paired changes
were evaluated. Semi-structured individual and group interviews were undertaken with 21 participants,
approximately five individuals from each program, within two weeks following the end of each.
Participants were asked open-ended questions. Participant interviews were transcribed verbatim by one
researcher (RH) and then reviewed by two researchers (RH and SW). Inductive thematic analysis was
completed using structural coding to generate themes in each of the key areas (i.e., barriers, facilitators,
successes).
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Results
Demographic Profile
Attendance and demographics. Table 1 outlines attendance and participant characteristics across
the four programs. The results of all categories were based on self-reported responses to the pre-program
questionnaire completed by study participants at the beginning of the program (Appendix). Attendance
was full for each session: Winter (n = 18), Spring (n = 33), Summer (n = 21), Fall (n = 20), and each
session had a waitlist. Over the entire year, a total of 66 participants attended the program for the first
time; 100% consented to research, 26% of these attended fewer than three sessions and were excluded
from analysis. Reasons for not attending included lack of childcare or transportation, health crises,
including hospitalization and mental health issues, family crises and commitments, and other life
stressors. Analysis was completed on individuals who took the program for the first time and those who
attended a minimum of 3/8 of the weekly sessions (n = 49). The mean age was 37.3 years, mean BMI
32.8 kg/m2, and 49% were Indigenous.
Physical Activity.
Baseline PA was assessed using pre/post-program questionnaires (Table 2). Approximately half
of first-time participants (27/49, 55%) indicated they had been prevented from doing physical activity in
the last three months. The most common reasons given for not engaging in physical activity were lack of
interest (15/24, 54%), weight (8/24, 33%), arthritis or joint pain (6/24, 25%), and recent trauma or injury
(2/24, 8%). Based on the results of pre-program questionnaires, only 14% of participants indicated they
used a pedometer prior to entering the program. Average weekly step count increased from Week 1 to
Week 8 (p = 0.001) during the program, and this trend was similar across the two ethnic groups of
participants.
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Table 1
Demographic Profile of Participants
Demographic Profile
Program participants
First time
Second time
Third time
Attendance (first timers)a
<3 sessions
3+ sessions
Number of sessions attendedb
3
4
5
6
7
8
Mean ± SD
Ageb
Mean ± SD
Range (min - max)
Body mass index (baseline)b
Mean ± SD
Range (min - max)
Ethnicity b
Indigenous (self-identified)
Non-Indigenous
Resides on a reservec
Medical conditions b
Heart disease
Diabetes mellitus
Bone/joint disease
Liver disease
Mental illness
Prescription medications b
Tobacco/cigarette useb
Alcohol useb

Winter
Program

Spring
Program

Summer
Program

Fall
Program

Total

18 (27%)

26 (39%)
7 (35%)

13 (20%)
8 (40%)

9 (14%)
5 (25%)
6 (100%)

66 (100%)
20 (100%)
6 (100%)

3 (17%)
15 (83%)

6 (23%)
20 (77%)

7 (54%)
6 (46%)

1 (11%)
8 (89%)

17 (26%)
49 (74%)

1 (7%)
3 (20%)
4 (27%)
1 (7%)
6 (40%)

1 (17%)
2 (33%)
1 (17%)
2 (33%)

2 (25%)
2 (25%)
3 (38%)
1 (12%)

7 (14%)
9 (18%)
15 (31%)
6 (12%)
11 (22%)

5.53±1.41

3 (15%)
2 (10%)
7 (35%)
3 (15%)
4 (20%)
1 (5%)
5.30±1.46

4.67±1.21

4.50±1.31

5.16±1.41

34.21±11.2
(13 - 50)

39.01±13.2
(17 - 61)

29.02±5.0
(23 - 34)

44.06±17.4
(16 - 70)

37.27±13.2
(13 - 70)

32.88±5.5
(21 - 42)

33.15±6.3
(23 - 45)

30.19±8.5
(22 - 46)

33.51±6.4
(26 - 43)

32.76±6.3
(21 - 46)

11 (73%)
4 (27%)
1 (9%)

4 (20%)
16 (80%)
0%

4 (67%)
2 (33%)
0%

5 (62%)
3 (38%)
2 (40%)

24 (49%)
25 (51%)
3 (12%)

3 (20%)
1 (7%)
1 (7%)
1 (7%)
1 (7%)
5 (33%)
5 (33%)
7 (47%)

3 (15%)
0%
2 (10%)
0%
4 (20%)
7 (35%)
7 (35%)
10 (50%)

0%
0%
0%
0%
1 (17%)
3 (50%)
0%
2 (33%)

0%
1 (12%)
0%
0%
1 (12%)
1 (12%)
3 (38%)
1 (12%)

6 (12%)
2 (4%)
2 (4%)
1 (2%)
6 (12%)
16 (33%)
15 (31%)
20 (41%)

Denominator = women who joined program for first time.
b Denominator = women who joined for first time and attended at least 3 of 8 program sessions.
c Denominator = Indigenous women who joined for first time and attended 3+ sessions of
program.
Note: The results of all categories were based on self-reported responses to the pre-program
questionnaire completed by study participants at the beginning of the program.
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Table 2
Baseline Data and Program Outcomes Related to Physical Activities

Outcomes Related to
Physical Activities
Physical activity in last 3
months (min/wk)
Similar to current
Less than current
More than current
No planned activity
No response
Has been prevented from
ing physical activities (last 3
mos)
Reasons preventing
physical activities (last 3 months)a
Weight
Arthritis/joint pain
Trauma
Lack of interest
Dislike of physical activities
Other
Regular pedometer use
Baseline
Week 8
Steps per week (mean±SD)
Week 2 b
Week 3
Week 4
Week 5
Week 6
Week 7
Week 8

Winter
Program
(n = 15)

Spring
Program
(n = 20)

Summer
Program
(n = 6)

Fall
Program
(n = 8)

7 (47%)
2 (13%)
1 (7%)
3 (20%)
2 (13%)

15 (75%)
1 (5%)
2(10%)
0%
2 (10%)

0%
3 (50%)
1 (17%)
2 (33%)

2 (25%)
1 (12%)
2 (25%)
2 (25%)
1 (12%)

24 (49%)
7 (14%)
6 (12%)
7 (14%)
4 (8%)

12 (80%)

8 (40%)

4 (67%)

3 (38%)

27 (55%)

3 (25%)
4 (33%)
1 (8%)
7 (58%)
1 (8%)
2 (17%)

3 (38%)
1 (13%)
0%
4 (50%)
0%
3 (38%)

1 (25%)
0%
1 (25%)
1 (25%)
1 (25%)
0%

1 (33%)
1 (33%)
0%
1 (33%)
0%
0%

8 (30%)
6 (22%)
2 (7%)
13 (48%)
2 (7%)
5 (19%)

0%
13 (87%)

4 (20%)
15 (75%)

2 (33%)
5 (83%)

1 (12%)
4 (50%)

7 (14%)
37 (76%)

39602±11298
46356±15031
50794± 8396
50379±10292
--c
53300±13652
486761± 6819

54381±17283
55759±15478
66659±15532
70027±15052
70806±18780
75206±17378
75129±18088

66741± 8379
70012± 6230
59009±12440
64686± 6232
71044± 9246
75970± 4433
83280±11531

21352±15412
31630±17546
46681±18734
42613±20745
39129±21485
69205±29404
36246±23260

45549±20227
51344±17694
57981±15818
58938±17836
67463±19623
67234±19032
67779±21360

Total
(n = 49)

a

Denominator = women who said they have been prevented from doing physical activities in last 3
months.
b
There is no Week 1 information, as Week 2 of the program was the first day of step count
collection.
c
There is no Week 6 Winter Program information, as the program was cancelled due to a major
community event and the facilitator was unable to follow up with participants.
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SMART goals.
More than half (28/49, 57%) of first-time participants indicated their physical activity goals were
achieved during the program. Similarly, 53% (26/49) indicated their nutritional goals were achieved.
Confidence in activities for healthy living.
Comparing individuals’ pre and post program showed statistically important improvements in
confidence to participate in group exercises (p = 0.042) and confidence in eating at least five servings of
fruits and vegetables per day (p = 0.002).
Themes arising from participant interviews
Barriers. In individual and group interviews, consistent themes were identified with respect to both
barriers and facilitators to making nutritional and activity changes. Broadly, persistent adversities in
participants’ lives highlight how family networks could act both as motivators and barriers to personal
wellness within the context of resource disparities. Understanding personal responsibilities in the lives
of these women helps to identify particularly supportive mechanisms within the WW programs and
target recommendations for similar programming.
Barriers were most often due to inadequate finances, personal stress, and non-existent or
inadequate support from other family members or their communities.
“Family gatherings, food. Kids, 3 grand babies, and 2 older ones. Have to attend to the babies. Restricts
time available to focus on self. Focusing on everybody else other than me. Pretty much have to go MIA
to think about me.” – Participant 1, 2016.
On depression and its impact on signing up for a program:
“You don't want to cuz of fear and fear of judgement. Zero motivation” - Participant 2, 2016.
Participants identified the high cost of food, prohibitive costs of accessing facilities for PA, and
lack of familiarity or sense of security with PA infrastructure in their communities as barriers to
sustaining behavior changes. Roles as mothers and grandmothers were key motivators for multiple
women in each of the four groups to commit to their goals, although the pressures of caring for youth
could undermine meeting these same goals. Despite care for families often being constrained by shift
work that would lead to exhaustion, the eight-week structure of the program was a manageable
commitment for the three-quarters of original enrollees who persisted. Some even noted the role of the
program in reclaiming balance despite such barriers.
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Importantly, disparities were often direct and indirect effects of colonization on their
communities, as some women struggled to avoid having their grandchildren taken into child welfare
custody as their own children struggled with addiction; others experienced homicides in their close
family networks during the program. Despite family pressures, those with limited social networks
disclosed struggling with regular attendance, and negative healthcare issues experienced by many
participants led to a common aversion to seeking primary care support for any health conditions.
Injuries, or loss of strength post-partum, along with depression and medications, were common barriers
to making healthy nutritional and activity changes in their lives.
Supports. Facilitators to participation and adopting nutritional and activity changes included family
supports and developing a sense of community among participants. These supports offered the
opportunity to socialize, with family motivating attendance and helping some overcome personal
resistance to attending.
“Get help with a bunch of other women in same boat as me. Gives more ambition
/ motivation to do it. Seeing 34 and 60 year old women doing these jumping jacks
can make you want to do it. That’s something that interested me, it was young and
old, all different age groups.” - Participant 3, 2016.
Opportunities offered through WW to access educational resources, be accountable to other
women in the same process, and model behaviour for future generations helped participants move on
their PA goals despite limitations in their immediate lives. Of note is that as many as one-quarter of
participants travelled to the program from nearby First Nation reserves, sometimes driving more than an
hour each way to attend.
Positive mechanisms. Key program strengths identified in interviews were that there was no cost to
participants and no prerequisite health conditions to qualify (some diabetes programs in area health
centres were described as requiring a diagnosis to participate). The program also seemed to foster a
sense of solidarity among women, where many felt relieved that men were not involved, allowing for
more comfort in their own bodies. The multigenerational aspect of the program was uplifting, as age did
not always correspond to capacity for PA.
Some participants appreciated that the program increased their awareness of affordable gym and
pool options, while others appreciated learning about the accessibility, feasibility, and physical benefits
of urban poling (i.e., Nordic walking). All participants noted the key role of the facilitator in keeping
them motivated. Some expressed feeling energized to help others, although common themes were over
commitment and ensuring they could keep up the new changes in their own lives. Nutritional handouts
enabled multiple women to educate peers and family members around the materials covered, although
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several expressed a desire that more program time be committed to nutritional education. They
suggested this occur at a time separate from the physical exercise component of the program, after which
they often felt too exhausted to pay attention. Meal plans and recipes helped a few women try new foods
or reduce compulsive eating habits. Positive steps also were observed for water intake.
Personal success. Through the program, participants learned to identify nutritional and activity changes
within their control. Successes experienced over the course of the eight weeks encouraged the women to
stay committed to the program and continue healthy eating and activities afterward. Noticeable weight
loss was an important indicator for most women alongside other health improvements, with some noting
they had lowered blood pressure and cholesterol, improved energy, and decreased back or joint pain.
Outside of physical improvements, the women enjoyed undoing their unhealthy habits. Learning how to
meal plan was noted as valuable among interviewees from all groups, with some expressing surprise
around what they had previously thought was healthy eating that might actually undermine them in
meeting weight goals. Many also appreciated the noticeable impact integrating step counting and
carrying a bottle of water with them could have on their energy level throughout the day.
Recommendations. Participants felt social support could be further harnessed to motivate others through
the program. The chance to network with other women was a strong facilitator of wellness, which
helped some compensate for lack of family/social support. Several women suggested their group could
better network with each other outside weekly meetings to involve others in their health journeys (e.g.,
for Saturday urban poling activities). One woman suggested that by planning health activities as a group
outside of class, like walking to the program, everyone could have greater control of their weight loss
while experiencing support by others in similar situations. Having a buddy or group of peers in the
program made many women feel responsible to remain committed not only for herself, but also for
others. The women interviewed emphasized that the program could enhance motivation to overcome
barriers to joining or sustaining changes by harnessing ways to further incorporate group support and
access to health and nutritional experts throughout their coming together
Additional recommendations included a desire to meet more than once a week (recognizing this could be
prohibitive to some), to have more time to interact with experts to answer questions, to receive more
specific nutritional instructions instead of general guidance, and to make it more accessible for women
living in nearby First Nations communities. See Table 3 for a summary of qualitative themes and
representative participant quotes.
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Table 3
Emergent Themes from Individual and Group Interviews
Supports

Barriers

- Family
support/desire to
model for children
and be well for future
family
- Socialization/ sense
of community among
fellow participants
- Accountability
through regular group
sessions
- Educational
resources to bring to
one's wider social
networks

- Inadequate or
inaccessible
physical activity
infrastructure/
resources
- Personal stress
- Limited family/
community
support
- High cost of
food
- Hesitations
around accessing
unfamiliar
facilities for
physical activity

Personal
Positive Mechanisms
Recommendations to
Success
Women Warriors Program Enhance Outcomes
- Weight loss
- No cost to participate
- Further harness social
- Improved
- No prerequisite
support (e.g., buddy
health
health conditions to
system)
conditions
qualify
- Group networking
(e.g., lowered
- Women-only
outside of weekly
blood pressure/ program (promoting
meetings
cholesterol,
confidence)
- Meeting more than
less back pain)
- Multigenerational
once a week for those
- Improved
- Connection with
who can
energy
peers
- More interactions with
- Learning
- Mentorship in local
experts
skills to
affordable physical
- More specific health
integrate
activity facilities
and nutritional education
healthy habits
- Greater accessibility
(e.g., meal
for women living in
planning,
nearby First Nations
carrying water
communities
bottles, step
counting)

Limitations
We found our activity questionnaire was a challenge for participants and the results obtained from
this activity questionnaire could not be interpreted reliably and inhibited our ability to conduct a
thorough analysis of the results (refer to Appendix for PA questions). Validated PA questionnaires such
as the World Health Organization – Global Physical Activity Questionnaire may be well suited for
future studies (Cleland et al., 2014). Other limitations of our program evaluation included the following:
1) the lack of long-term follow-up to determine if PA levels were sustained after the program was
completed, which precludes estimating the long-term effects of the program; 2) the potential source of
bias introduced by the self-report nature of the pedometer logs due to selective memory and/or
exaggeration, which could have affected the results; 3) the small sample size, which affects
generalizability of the study findings, particularly given the specific population addressed, and which
makes it difficult to find significant relationships from the data; 4) lack of a control group, meaning
there is no baseline comparison to assess the program outcomes; and 5) selection bias due to the sample
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of individuals selected, which implies the women already had some degree of readiness to make changes
and that positive experiences may have been influenced by research participation, or the observer effect.

Discussion
The study findings demonstrate that the WW program facilitated the learning and mobilizing of
health information and health resources through its community-led approach. It is necessary for
Indigenous-focused programming to respond flexibly to the complexities that may exist within the lives
of participants. For example, while WW aims to educate all participants about the Canada Food Guide’s
guidelines for daily intake of fruits and vegetables, it is cognizant that structural barriers yield food
insecurity that may interfere with dietary objectives. It is not sufficient to merely provide these
guidelines within the program; information about how to most affordably access these food items, and
what resources and supports may be available to help facilitate this, is also necessary. This is one
example of several important considerations that may arise when designing programming for this
distinct demographic. These points have been demonstrated in other studies. Afele-Fa’amuli, Katirai, &
Dignan’s (2009) study of a 12-week physical activity and nutrition education program for Samoan
women noted the importance of facilitators understanding the culture and catering program goals and
content to align with community needs and values. Similar sentiments are reflected in McHugh and
Kowalski’s (2009) investigation of young Indigenous women’s body image in a Saskatchewan, Canada,
school where they noted that relationship building and collaboration with the community were critical to
the success of the study.
WW helped participants recognize the social supports that existed in their community and develop
new supports. Wellness-focused group interventions present an opportunity to promote networks of
social support among participants (Ory et al., 2018; Berkman & Krishna, 2015). It has long been
theorized that rich supportive networks yield improved health outcomes and that such supports should
be fostered and enhanced in public health promotion initiatives. Studies demonstrate a positive
correlation between PA and social support (Lindsay et al., 2017; Tamers et al., 2011). Some scholars
suggest social support is of particular significance in health promotion for women, who are more likely
to look to friends and family for health information (Hurdle, 2001). This has been demonstrated among
minority women (Eyler et al., 1999; Van Duyn et al., 2007), and may have direct implications for
programs aimed at Indigenous communities where collectivism is culturally valued (Marrone, 2007).
Afele-Fa’amuli et al.’s study (2009) describes the importance of building socialization time into
wellness programming, presumably for this reason. Other wellness interventions aimed at Indigenous
women, such as studies undertaken by Klomp, Dyck, & Sheppard (2003) and Gellert, Aubert, & Mikami
(2010), similarly acknowledge the importance of socialization and the facilitation of relationship
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building within the programs studied. Our study highlights the importance of both principles described
above: being community based and allowing for the development of a community of support.
An increase in weekly step counts, high rates of PA SMART goal achievement, and favorable
reports by participants all suggest that WW had a positive effect on PA. We are not aware of any other
programs that offer exposure to a variety of exercise types. Walking is a common exercise offered in
interventions due to accessibility and low cost. Heard, Auvaa, & Conway (2016) had success offering
dance, as did Lavallée (2007) with martial arts. Although walking may be the most accessible form of
exercise, some of our participants, and those in other studies, expressed concerns over safety when
walking. Walking as a group seemed to mitigate the concern. Beyond walking, the other indoor, groupbased exercise classes mitigated safety risks and helped keep participants engaged due to the fun and
engaging nature of the classes and the variety they offered. This exposure to various types of PA may
mean participants find an activity well suited to them, one they gain confidence doing and may therefore
continue to pursue after the program is completed. Importantly, participants reported increased
confidence in their ability to participate in group exercises by the end of the program.
Modest improvements in body weight, BMI, and systolic blood pressure were also found in this
study. While not specific goals of the program, they were often goals of the individual participants,
especially body weight. In future studies, it would be useful to have longer-term follow-up to see if these
changes persist once the program is completed. A large meta-analysis of multi-pronged weight loss
interventions demonstrated a 10% weight loss at one year, and a regain of half the weight lost at two
years follow-up (Australian Bureau of Statistics, 2014; Aziz, Absetz, Oldroyd, Pronk, & Oldenburg,
2015), which speaks to the challenge of maintaining weight loss, a challenge not exclusive to Indigenous
populations. There are, however, few published reports of Indigenous weight loss programs. In a
program for Indigenous populations in New Zealand (Bell, Swinburn, Amosa, & Scragg, 2001) there
was initial weight loss, all of which was regained at two years follow-up. However, similar studies have
highlighted that despite limited weight loss, being more physically active and eating well can still be
protective of future illness by lowering serum (low density lipoprotein, hemoglobin A1C) or physical
(systolic blood pressure) markers of disease if these activities are maintained (Look AHEAD Research
Group, 2014). These studies emphasize the challenge of long-term success in weight management and
the varied factors that contribute to weight regain.
The intent of WW is to support individuals in initiating healthy behavior change. Social cognitive
theory suggests that knowledge acquisition, followed by skill development and increased decisionmaking capabilities, leads to increased confidence and motivation to make healthy changes. WW
attempts to initiate this process by demonstrating various types of exercises (knowledge) and giving
participants an opportunity to practice these (skill development), while at the same time recognizing that
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the health-related behaviours of Indigenous women are often constrained by factors such as food
insecurity, financial instability, and a lack of local infrastructure.
Nutrition education focuses on key factors known to influence health and weight, such as the
nutritional value of fruits and vegetables and the sugar content of sweetened beverages and their
influence on health. Information about nutritionally dense foods that are low in cost (such as lentils and
frozen produce) and local resources offering affordable or subsidized foods are also incorporated into
education sessions. We found increased confidence in participating in group exercises and consuming
fruits and vegetables, suggesting the program may be succeeding in its goals. Future studies could
potentially explore other methods of assessing health behavior change, examples of which could include
dietary recall or patient activation assessment.
We used sharing circles as a forum for participants to express themselves in a safe, culturally
relevant environment (see Akearok et al., 2019). While we did not measure the impact of this approach,
we feel it would be a useful data collection tool. In Indigenous ‘circle methodology’, researchers are
given permission to share what is discussed in the group (Lavallée, 2007; Restoule, 2006). Future
program evaluations could consider incorporating more Indigenous Research Methods, including circle
methodology or medicine wheel framework methodology, to enhance how women experience the WW
program and how healthy change can be influenced (Latimer et al., 2018; Rothe, Ozegovic, & Carroll,
2009). One of the greatest challenges is capturing the lived experience of Indigenous women,
recognizing that the journey toward good health can be particularly challenging and circuitous for those
who have experienced--and continue to experience--the effects of intergenerational trauma and
colonialism.

Conclusion/s
The complexity of weight management and the complications secondary to obesity require a
thorough understanding of the dynamic drivers affecting individuals’ weight and health. This is
particularly true in the case of Indigenous women, who often experience marginalization on the basis of
race, sex, and socioeconomic status. As discussed in this paper, genetic predisposition and/or “lifestyle
choices” are inadequate explanations for obesity-related illnesses in Indigenous populations; rather,
health status is a function of the social determinants of health (King, Smith, & Gracey, 2009). As such,
programs for Indigenous women should be developed in partnership with and based on the needs of
women in each unique community. The WW program shows promise as a community-based model for
supporting Indigenous women to improve their health. It is grounded in community; increases selfefficacy through opportunity to learn, practice, and share in manageable increments; and increases health
literacy through program contents and coordinating healthcare knowledge exchange with other
healthcare providers from the community. This is all accomplished in a safe and supportive environment
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that is therapeutic, enhances connectedness, and fosters collaboration. Lastly, by connecting to aspects
of Indigenous culture, participants can be affirmed in their identities and learn more about how
connecting to culture may be protective of their health through restored sense of self-worth, sharing, and
community support.
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Appendices
Appendix: Pre-Program Questionnaire
Women Warriors Questionnaire
Name: __________________________ Date of Birth(dd/mm/yyyy): _______________________
Phone Number: (home)________________________ (cell): _____________________________
Home address: _________________________________________________________________
Email address: __________________________________________________________________
City: _______________________ Province:_____________ Postal Code:___________________
AB/SK Health Card #: ___________________________ Family Doctor: _____________________
Ethnicity:
□ Arab
□ Black
□ Chinese
Treaty)
□ Inuit
□ Metis
Southeast Asian
□ West Asian

□ Caucasian
□ First Nations ( Circle one: Urban or
□ Korean
□ Japanese
□ Latin American
□
□ Other (please specify):

Health Information (Filled out by nurse)
My current weight is ___________________
Do you want to lose/gain weight? Yes

My height is _____________________

No

If yes, my goal weight is: _______________
Measurements: Waist ______ Hips ________ BMI _______
Blood Pressure __________
Medical History
Please tell us what health conditions you have, and when you were told by a doctor. Check the first
column for all the conditions that apply to you:
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What condition do you have?

When were you told?
(month, year)

o

Heart disease (including high blood pressure, high cholesterol)

o

Cancer

o

Diabetes: (Please cirlcle)

o

Disease of the lungs (e.g. asthma, tuberculosis, emphysema,
COPD)

o

Bone and/or joint disease

o

Kidney and urinary tract disease

o

Liver disease (e.g. hepatitis)

o

Mental illness

o

Other, what is it?
__________________________________________

Type I

Type II Prediabetic

Please list all your medications and dosage here:
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
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_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________
Do you take vitamins or herbal supplements? Yes No
If yes, please list:
_______________________________________________________________________________
_______________________________________________________________________________
____________________________________________________________________________
Do you smoke?

Yes

No

Do you drink alcohol? Yes

If yes, how many cigarettes in an average week? __________
No

One drink = 5 oz wine (150ml), 1.5 oz (45 ml) liquor, 12 oz (360ml) beer
If yes, how many in an average week? __________
Blood Glucose Monitoring
Do you check your blood sugar at home? Yes No
Do you experience low blood sugars? Yes

No If yes, how many per week? _________

Exercise
How would you rate your level of physical activity at work?
1

2

3

4

5

1 = seated most of the day at a desk e.g. Desk job
3 = standing most of the day e.g. teacher standing in front of a classroom
5 = physically active most of the day e.g. nurse on ward duty
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OVER AND ABOVE YOUR WORK, please indicate your physical activity in the table below OVER
THE LAST WEEK.

Please circle the exercises that apply

Minutes per
session

Sessions per
week

Walking
Power walking

Dog walking

Treadmill walking
Distance activities
Running/jogging
Treadmill running/jogging
Swimming (laps)

Cross country skiing
Snow shoeing
Bicycling

Exercise Machines
Spinning/stationery Bicycle

Nordic Track

Cardio Glide

Punching Bag

Cross Trainer

Rowing Machine

Jump Roping

Stair Master

Resistance training
Life Circuit Weights

Weight Lifting

Nautilus
Sports, Games, Recreation
Aerobic Dance

Pilates
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Backpacking

Ping Pong

Badminton

Racquetball

Basketball

Rafting

Baseball

Rock climbing

Bowling

Rollerblading

Calisthenics

Sailing or paddleboat

Canoe/Kayaking

Scuba Diving

Dancing

Shuffleboard

Fishing

Soccer

Football

Skating (ice/roller)

Frisbee

Skiing

Golf (walking)

Snorkeling

Golf (using cart)

Softball

Golf (Miniature)

Step Aerobics

Handball

Stretching Exercises

Hiking

Tai Chi

Hockey

Tennis/Platform Tennis

Horseback Riding

Ultimate Frisbee

Hunting on foot

Volleyball

Horseshoes

Wrestling

International Journal of Indigenous Health, Volume 14, Issue 2, 2019. • 201

Lacrosse

Yoga

Martial Arts

Home Activities
House Work
Gardening
Carpentry, painting, wallpapering
Playing with children

How many minutes do you spend exercising per day?
Sunday ___ Monday ___ Tuesday ___ Wednesday ___ Thursday ___ Friday ___ Saturday ___
TOTAL MINUTES PER WEEK ________
Please choose the best statement to describe your physical activity over the last 3 months:
a. Roughly similar to that given above
b. Less than that given above
c. More than that given above
d. I have not been able to do any planned physical activity in the last 3 months
Over the last 3 months have you been prevented from exercise because of your health?
Yes

No

If yes, please circle all of the factors that prevent you from exercising:
a. Your weight
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b. Arthritis or joint pain
c. Trauma to arms or legs
d. Stroke or spinal cord injury
e. Lack of interest
f. Dislike
g. Asthma or emphysema
h. Heart problems
Do you regularly use a pedometer? Yes No
If yes, how many steps did you average per day OVER THE LAST WEEK (count all steps including
those at work)? ____________
Coping (Please circle best answer)
I am confident that I can make lifestyle changes to successfully manage my weight?
Strongly disagree

Disagree

Neutral

Agree

Strongly agree

Circle any of the following words that describe how you currently feel about your health and how it
affects you:
Overwhelmed

Out of control

Alone

Angry

Ok

Not a problem

What is your greatest fear regarding your current state of health?
____________________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
____________________________________________________________________
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Confidentiality: All results of the study will be kept confidential. I am aware that the results of
this program may be analysed in the future solely for research purposes. I will not be
identifiable in any publications or presentations resulting from this study. All information
will be coded and I will not be identified by name. No records bearing my name will leave
the control of Shelley Wiart, the co-ordinator of this program.
Voluntary Participation: I am free to withdraw from this study at any time. If I have concerns
about my rights as a program participant I may contact Shelley Wiart at (780) 872-0877 OR
Shelley@womenwarriors.club.

Patient’s Name (Please Print)

Patient’s Signature

Date

Name of Delegate (Please Print)

Signature of Delegate

Date
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