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SUMMARY:

OBJECTIVE: To assess the efficacy of a peer-led healthy living program on weight gain, and
body composition, as well as knowledge of healthy foods and activities when run in a remote
isolated community. DESIGN: A non-randomized experimental trial with a parallel non-
equivalent control group performed with two student cohorts between January and May in the
2011 and 2012 school years. SETTING: Kistiganwacheeng Elementary School, Garden Hill
First Nation. PARTICIPANTS: A total of 151 students in grades 4 and 5 (41.72% girls).
INTERVENTION: The intervention was offered to grade 4 students as a weekly after school
program facilitated independently by the high school mentors. Weekly lesson plans focused on
four different areas of wellbeing that contribute to healthy weight: knowledge of healthy living,
physical activity, healthy eating, and social support. OUTCOME MEASURES: The primary
outcome measures studied were the change in waist circumference and body mass index z-score
(BMI z-score). Secondary outcome measures include healthy living knowledge, self efficacy,
and body image. RESULTS: Within the entire cohort, 72.67% of the children were overweight
or obese. Using a linear mixed effects model with repeated measures (adjusted for weight and
time), the increase in waist circumference was significantly less in the intervention group,
relative to the control group (+3.4 + 1.37 cm vs 0.39 + 0.66 cm; p=0.0001). The BMI z-score
increased significantly in the control group (0.07 + 0.2 vs -0.05 £ 0.03, p=0.199), but was
unchanged within the intervention group. There was no significant difference between the
groups in post measurement.
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INTRODUCTION

Type 2 Diabetes Mellitus (T2DM) is one of the fastest growing chronic illnesses worldwide and
disproportionately affects Indigenous People from all continents'®. Within Aboriginal
communities in Canada, the age-standardized point prevalence of T2DM is between 24 and
28%°®, a rate 3-5 times higher than the national average. Unfortunately, these trends are not
restricted to adults, as T2DM and its complications are increasing at alarming rates in Aboriginal
youth™”">. Within Manitoba, the clinical incidence of T2DM in young people has continued to
increase by a factor of 10 over the past decade''. The public health implications of this trend are
staggering considering the large burden of complications in young Aboriginal people with
T2DM and the aggressive rate at which complications develop® 1*1

The disproportionate risk for T2DM in Aboriginal youth may be explained by the predisposition
for obesity and central adiposity in this popula’donzo. The reasons for the increased rates of
obesity in Aboriginal populations are not certain. Simplistically, it can be explained by a
positive caloric imbalance. However, the factors that lead to increased caloric intake or reduced
energy expenditure among Aboriginal youth can be attributed to differences in early life events,
the family feeding environment, food insecurity, school environments, historical circumstances,
and genetic factors 2123 Due to the unique socio-cultural factors facing Aboriginal youth today,
culturally tailored approaches are needed to reduce the risk of obesity and consequently T2DM.

It is widely recognized that a population-wide strategy is needed to combat the onset of weight
gain typically associated with puberty and adolescence. Several landmark studies, in particular
the Sandy Lake Diabetes Prevention Project and the Kahnawake Schools Diabetes Prevention
Project have been designed to reduce T2DM in youth through socio-ecologic interventions.
These studies demonstrated impressive changes in healthy living behaviours (i.e. increased
activity and healthy food choices) but did not improve body composition 2425 The lack of
effectiveness may be misleading, as neither intervention included a parallel control group with
repeated measures of adiposity. Accordingly, the current best practice for attenuating weight
gain in Aboriginal youth within a school setting remains unclear.

In contrast to conventional school-based interventions, novel peer-led approaches have emerged
as an attractive approach to eliciting behaviour change. Peer mentoring removes the authority
figure from the learning process, replacing them with peers that learners can relate to.
Credibility increases when the elementary students are learning from older social peers, who
understand and can relate to their circumstances, appreciate their barriers, and help to form
realistic goals 2627,

In light of the positive effects of peer mentoring on weight gain, we designed a community-based
participatory action study to test the hypothesis that weight gain will be attenuated in Aboriginal
youth participating in an after school peer-led mentoring program compared to those who are not
participating in the program. We further hypothesized that the reduced weight gain would be
associated with improvements in healthy eating patterns, physical activity levels, and self-
efficacy.

MATERIALS AND METHODS
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Study Design

We designed a non-randomized experimental trial with a parallel non-equivalent control group to
test the study hypothesis. The intervention was offered to students in grade 4. The control group
consisted of students in grade 4, who did not want to participate in the intervention, and a cohort
of grade 5 students. The intervention was delivered from January to May (5 months) in the
winter semesters of the 2010-2011 and 2011-2012 academic calendar years. A quasi-
experimental approach was used in place of a randomized control trial as the community
advisors were uncomfortable with the randomization process. Specifically, they did not like the
idea of withholding the programs from families willing to support the participation of students in
the after-school program. This approach has been used successfully in other school based
interventions, in similar circumstances, where randomization was not possible 6 Consent forms
were given to all grade 4 and 5 students at the beginning of the school year, requesting parental
consent to measure height, weight, waist circumference, self-efficacy as well as diet and physical
activity patterns. A permission form was required for grade 4 students participating in the
intervention. As most of the children are transported by the school bus, the permission form was
to acknowledge that alternative arrangements could be made on the days the intervention was
taking place. The protocol was approved by the Biomedical Research Ethics Board at the
University of Manitoba in accordance with the Declaration of Helsinki.

Study Population

Students in grade 4 and 5 from the Kistiganwacheeng Elementary School in Garden Hill First
Nation were invited to participate in the study. Garden Hill First Nation is a remote Oji-Cree
First Nation in northeast Manitoba with a population of ~3000 people. Kistiganwacheeng
Elementary School offers classes from Kindergarten to Grade 6. There are 4 classes of 25-30
children in both grades 4 and 5. The intervention was offered to the grade 4 group for four
primary reasons: (1) the majority of grade 4 students are in tanner stage 1, limiting the
confounding weight gain associated with puberty; (2) previous experience in the community
revealed that attendance is consistently higher among grade 4 students relative to grade 5 or 6;
(3) grade 4 students are old enough to perform the low organized games included in the
intervention; and (4) retention rates in the intervention group are greater than students in grade 5
and 6. No students were excluded from participation in the intervention or the control group.

Intervention

The Aboriginal Youth Mentorship Program (AYMP) was developed by teachers and Aboriginal
youth in Winnipeg’s inner city to provide a supportive, holistic approach to physical activity,
nutrition, and education programming 2829 The AYMP uses a peer mentoring model that has
been proven to enhance knowledge of healthy living and prevent weight gain in urban settings 30,
Garden Hill First Nation agreed to pilot the program in the 2010/2011 and 2011/2012 school
years, allowing for the evaluation of the effectiveness of this model in a remote setting. Itis
designed to provide healthy after-school programming for early years children while
simultaneously building leadership skills and knowledge of healthy living in adolescents
attending the local high school within a culturally relevant framework. The high school students
form a network of mentors, which are integral in introducing a novel social network of healthy
living to the school and community environment. The program was designed using the medicine
wheel concept to guide the program components. Specifically, the curriculum focuses on four
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different areas of well being that contribute to healthy weight: knowledge of healthy living,
physical activity, healthy eating, and social support (Figure 1).

Mentors were recruited from the Garden Hill First Nation High School between grades 7 and 12.
In the urban programs, older adolescents (grades 9-12) are recruited as mentors for the AYMP on
the basis that they are more mature and, therefore, they are perhaps more comfortable with role
of amentor>!. In the Garden Hill pilot project, a number of younger students were interested in
the program and worked very well alongside other students. Therefore, the mentor age range
was expanded to include individuals in grades 7-9.

The program incorporated two different levels of mentoring. First, adults (e.g. recognized
community leaders, supporting teachers, or a “young adult leader””) worked with the high school
mentors to design and deliver an after school program for early years students that is tailored to
the needs of community. As a team, the high school mentors met weekly to prepare an engaging
session for the elementary school students in health based educational activities. They planned
for the weekly sessions by including: (1) peer-teaching of games and activities in the gym, (2)
sharing of knowledge about healthy foods to prepare for the children, and (3) preparation of
educational games and activities. While the adult leaders assisted with the planning process and
provide guidance when needed, the high school mentors facilitated the program to their mentees
without assistance.

Outcome Measures

The primary outcome measure for this study was waist circumference. This is a clinically
relevant outcome as it is a robust predictor of T2DM and other cardiometabolic outcomes in
children*’. The waist circumference was measured in duplicate at the height of the iliac crest to
the nearest 0.5 cm. The secondary outcome measure was body mass index z-score (BMI z-
score) which was calculated from height and weight measurements and converted to a z-score
based on normative data from age and sex matched children in the United States using
specialized software (Epilnfo). Body weight was measured to the nearest 0.1kg in duplicate
using a digital scale that was calibrated each morning. Height was measured to the nearest
0.1cm in duplicate using a medical standard stadiometer (Seca Portable Model 214), which was
calibrated using a standard measuring tape each morning. All measurements were taken in light
indoor clothing (e.g. shorts, t-shirt). Research assistants collecting data were blind to the
participants treatment arm among grade 4 students, but were not blinded to the students grade.

The exploratory outcomes assessed included self efficacy as well as physical activity and healthy
eating knowledge. These were collected using a self-report Healthy Living Questionnaire, which
has been used in previous school-based peer mentoring interventions 26 Body image was
determined to assess the development of a negative body image due to teaching weight related
health behaviours. To report body image, students were given a scale of 7 schematic figures
representing different body sizes. Each child was given three scales (two matching their gender,
and one opposite) and were asked to rate which figure they believed most closely matched their
current self, their ideal self, and the ideal body size of the opposite sex’.

Timing of Follow-up
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The intervention is delivered over a 5 month period coinciding with the winter semester of each
academic year. This also falls within a natural lull in physical activity that is common in colder
climates, giving these children a place to exercise when weather and a lack of open facilities may
otherwise impede them??. The duration was selected to achieve a balance between achieving an
adequate mentoring dose and to minimize the likelihood of attrition.

Data Analysis

Data are presented as means and 95% confidence intervals unless otherwise stated. Data from
each year the intervention was offered was pooled. BMI z-score was calculated from normative
data provided in growth charts from the Centers for Disease Control using a software program
(Epilnfo). Overweight and obese were defined by the calculated BMI percentiles: percentiles
that fall within the range of 85-94.9 were categorized as overweight, while values equal to or
above the 95th percentile were categorized as obese. Differences between groups at baseline
were assessed using a standard analysis of variance (ANOVA). To test for group, time, and
time-group interaction effects on waist circumference, we used a linear mixed effects model with
repeated measures, controlling for baseline weight to test for differences in the change in waist
circumference, body mass, and self-reported knowledge and lifestyle behaviours between the
groups. A p < 0.05 was considered statistically significant. We did not employ an intention to
treat analysis as participants were not randomized to control or intervention groups.

RESULTS

Participant Characteristics: There were 151 students were recruited to participate in baseline
testing. Over the two-years of the program, 50 grade 4 students participated in AYMP and 100
students served as controls. All students completed both pre and post anthropometric
measurements, and 80 students completed both the pre and post Healthy Living Questionnaire.
Of the participating students, 42% were girls and 73% were considered overweight or obese
(Table 1). At baseline, despite differences in age between the intervention and control groups,
we found no differences in waist circumference, BMI z-score or the prevalence of overweight or
obesity (Table 1).

Primary Comparisons: Data for the primary outcome variables are presented in Table 2. The 5-
month change in waist circumference was significantly lower in youth who received the
intervention compared to students that were in the control group (+3.4 + 1.4 cm vs 0.39 + 0.66
cm; p=0.0001; Figure 2). BMI z-score significantly increased in the control group and decreased
slightly in the intervention group (0.07 + 0.2 vs -0.05 + 0.03, p=0.199; Figure 3). BMI z-score at
the end of the follow-up period was significantly lower in the intervention group compared to
the controls (1.24 + 0.04 vs 1.32 + 0.04, p=0.0021; Figure 4).

Secondary/Exploratory Outcome Measures: Data for the secondary outcome measures are
presented in Table 3. Healthy Food Choices knowledge (p = 0.02) and knowledge of physical
activity scores (p=0.0004) were significantly higher in the control group relative to the
intervention group at baseline. The change in knowledge of physical activity and dietary
behaviours was not significantly different between the groups following the intervention period.
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Self-efficacy was significantly higher in the intervention group relative to the control group in
both the pre (p=0.0409) and post (p=0.0045) measures; however, there were no significant
changes between the pre and post measures within each group. The average perception of body
image was significantly different at baseline (p=0.0084), with the intervention group showing a
greater discrepancy between their current and desired weight than the control group. These
differences were no longer evident at the 5 month follow-up period, as children in the
intervention group experienced a significant improvement in their body image (p = 0.03),
showing a decrease in the difference between their perceived and desired weight status. The
change in body image with the intervention however, was not statistically significant between the
groups.

DISCUSSION

To the best of our knowledge, this is the first experimental school-based trial of peer mentoring
on measures of obesity, self efficacy and knowledge of healthy living behaviours in children
from a northern isolated First Nations community. The results from this study revealed several
novel findings, and support results from previous experimental trials of peer mentoring.
Specifically, we found that, similar to other trials 2634 4 school-based peer mentoring program
led to an attenuation of weight gain and central adiposity in grade 4 students. Additionally, we
found that students exposed to a peer mentoring program experienced a modest improvement in
body image relative to students not exposed to the program. Collectively, these data provide
preliminary evidence that peer-based approaches are efficacious for achieving modest weight
maintenance in a First Nations community disproportionately affected by childhood obesity.

The students who were exposed to the program had significantly higher self efficacy than those
in the control group at baseline and at program completion. Self efficacy is associated with an
individuals’ confidence and their belief that they can overcome challenges set before them. Self-
perceptions and self-efficacy are important predictors of physical activity in adolescents and
children*. As the intervention was self-selected among the grade 4 students, this difference may
be the result of a selection bias, implying that individuals with a lower self-confidence may not
be interested in participating in this type of after school program.

Similar to previous studies by our research team® and others 2'*°?", rates of obesity in school
aged children living in rural isolated First Nations communities are nearly three-fold higher than
the national average (70 vs. 26%)°%. Timing is key for these individuals as there is a decline in
physical activity and increase in obesity rates in children after the age of 12 years3 ?. In addition,
television viewing and increased physical inactivity has been reported as early as age 6 in some
cohorts, which strengthens the argument that interventions need to begin earlier in life*. Obesity
in the adolescent period is ?redictive of obesity in adult life, therefore, it is important to intervene
before weight gain ensues 7. Also, as mentioned previously, Aboriginal people have a greater
tendency to develop central adiposity, which is a risk factor for the development of many
metabolic disorders, including T2DM 2025 The data reinforces the urgent need for culturally
tailored programs aimed at reducing the risk factors for overweight among First Nations youth.
Initiatives aimed at various critical time periods for altering weight status should be considered.
Maternal-specific programs could include proper and complete prenatal care, and health
education on the topics of proper nutrition, exercise, and gestational diabetes prevention. Early
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school years interventions like our current study may encourage a healthy lifestyle to combat
obesity through increased physical activity and healthy eating based on local available resources.
Other school-based diabetes prevention programs have adopted policies to ban high sugar, high
fat foods at school “***. The current study provides a novel culturally tailored peer-mentoring
approach that is offered in an after-school setting which has initially demonstrated promise for
eliciting modest changes in adiposity. The combined modest effects of the current intervention
and those listed above are likely required to begin to reverse the disproportionate rates of T2DM
and obesity in children living in remote First Nations communities.

There is a very limited number of experimental trials aimed at improving healthy living
behaviours and reducing the risk of obesity in First Nations youth. The two trials that we found
were the Kahnawhake Schools Diabetes Prevention Project, and the Sandy Lake Diabetes
Prevention Project. The Kahnawhake Schools Diabetes Prevention Project was a community-
wide intervention project that took place between 1994 and 2002, which was aimed at promoting
healthy eating and active lifestyles among residents 404143 This was a school-based prevention
program focusing on health education for students in grades 1-6. In addition to education, a
policy was implemented disallowing unhealthy foods in the school. Early longitudinal data
showed increased physical activity, physical fitness, and decreased television and videogaming
time in children in the school®. Early in the intervention, children in the elementary school
displayed an attenuation of triceps skin folds without any change in BMI. Unfortunately, these
were not maintained for the duration of the study®. The Sandy Lake Diabetes Prevention Project
is a school-based intervention delivered in a remote Oji-Cree community, very similar to the
community that we partnered with for the AYMP intervention. The program in Sandy Lake
focused on four components: curriculum, family, peer, and environment. The curriculum
component includes the school-based intervention, which provided education on healthy eating,
physical activity, and diabetes within a culturally relevant context. This education was extended
to the family members of the youth, making up the family component of the program. They also
provided opportunities for the youth involved to act as mentors/role models within their
community. The environmental component of the program included banning high-fat and high-
sugar snack foods in schools as well as providing a healthy lunch program. Evaluation of the
program indicated a significant improvement in knowledge of healthy eating and lifestyles"’
however BMI increased among the students. In the absence of a control group the true effect of
the intervention on adiposity is unknown 2 The data presented here extend on these landmark
interventions. With the addition of a control group and peer mentoring, we were able to
document a significant attenuation of weight gain, in particular central weight gain in youth
participating in an afterschool peer led healthy living program.

The improvement in weight status observed in this trial was similar to that seen in other peer-led
healthy living interventions in non- First Nations schools. For example, the Healthy Buddies®
study observed an attenuation of ~0.5 kg/m2 in BMI in elementary school children who received
the intervention, compared to controls. Healthy Buddies® is a school-based peer mentoring
program in which older students (grades 4-7) were paired with younger students (kindergarten -
grade 3) as their “Healthy Buddy”. They provided lessons to their buddies in the areas of
nutrition, physical activity, and healthy body image over the course of one school year. Using a
clustered randomized controlled trial, our research group recently demonstrated that the this
curriculum also attenuated the age-related change in waist circumference while increasing
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knowledge of healthy living®. Similar to the Healthy Buddies® curriculum, we found that
exposure to AYMP was associated with a significant reduction in waist circumference and
weight gain in a cohort of First Nations youth living in a remote setting. In contrast to Healthy
Buddies, we observed attenuated weight gain with a lower dose of the intervention and without
structured curriculum. A strength in the AYMP is likely the development of both a culturally
and locally relevant lesson plan for the elementary school students. The involvement of the high
school mentors enabled planning with the integration of the specific challenges, barriers, and
needs of their community.

Our study had several limitations. First, the sample size is limited as it is a pilot study
investigating the application of the peer-mentoring model in a school-based healthy living
program. While we did see a significant attenuation in waist circumference, the changes in BMI
were not significant, which may change with an increased sample size. Second, physical activity
was not being measured objectively, which leaves a gap in our data regarding the impact of the
program on health behaviours. Third, the tool used to assess food knowledge was not validated
for First Nations youth, therefore, its relevance to those living in rural communities may be
questioned. Fourth, the elementary school students filled out the questionnaires in a classroom
type setting; therefore, without complete privacy, it is possible that the students did not feel
comfortable completing the more personal sections of the test honestly (e.g. body image). Fifth,
while AYMP showed promising results in the short term, it is not known whether the impact of
the program will be sustained long term.

In conclusion, the pilot data demonstrates that Aboriginal Youth Mentorship Program is an
efficacious in attenuating weight gain in First Nations youth living in a remote northern setting.
The peer mentoring approach also showed modest improvements in body image. The success of
this pilot provides the foundation for future school-based peer-led interventions among First
Nations elementary school students a remote isolated location in Manitoba.

REFERENCES

1.  Zimmet P., Alberti K.G., Shaw J. Global and societal implications of the diabetes
epidemic. Nature 2001;414:782-7.

2. Wild S., Roglic G., Green A., Sicree R., King H. Global prevalence of diabetes: estimates
for the year 2000 and projections for 2030. Diabetes Care 2004;27:1047-53.

3. Pinhas-Hamiel O., Zeitler P. The global spread of type 2 diabetes mellitus in children and
adolescents. J Pediatr 2005;146;693-700.

4.  Hegele R.A., Zinman B., Hanley A.J., Harris S.B., Barrett P.H., Cao H. Genes,
environment and Oji-Cree type 2 diabetes. Clin Biochem 2003;36:163-70.

5. Young T.K., Reading J., Elias B., O’Neil J.D. Type 2 diabetes mellitus in Canada’s first
nations: status of an epidemic in progress. CMAJ 2000;163:561-6.

6.  Hanley A.J., Harris S.B., Mamakeesick M., et al. Complications of Type 2 diabetes among
Aboriginal Canadians: prevalence and associated risk factors. Diabetes Care 2005;28:2054-
7.

7. Green C., Blanchard J.F., Young T.K., Griffith J. The epidemiology of diabetes in the
Manitoba-registered First Nation population: current patterns and comparative trends.
Diabetes Care 2003;26:1993-8.



STUDENT NAME: S. Villeneuve

10.
11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Harris S.B., Gittelsohn J., Hanley A., et al. The prevalence of NIDDM and associated risk
factors in native Canadians. Diabetes Care 1997;20:185-7.

Chuback J., Embil J.M., Sellers E., Trepman E., Cheang M., Dean, H., Foot abnormalities
in Canadian Aboriginal adolescents with type 2 diabetes. Diabet Med 2007;24:747-52.
Dean H. NIDDM-Y in First Nation children in Canada. Clin Pediatr (Phila) 1998;37:89-96.
Dean H. Type 2 diabetes in youth: a new epidemic. Adv Exp Med Biol 2001;498:-1-5.
Dean H., Moffatt M.E. Prevalence of diabetes mellitus among Indian children in Manitoba.
Arctic Med Res 1988;47 Suppl 1:532-4.

Dean H., Sellers E. Comorbidities and microvascular complications of type 2 diabetes in
children and adolescents. Pediatr Diabetes 2007;8 Suppl 9:35-41.

Sellers E., Yung G., Dean H. Dislipidemia and other cardiovascular risk factors in a
Canadian First Nation pediatric population with type 2 diabetes mellitus. Pediatr Diabetes
2007;8:384-90.

Dean H., Young T K., Flett B., Wood-Steiman P. Screening for type 2 diabetes in
Aboriginal children in northern Canada. Lancet 1998;352:1523-4.

McGavock J., Sellers E., Dean H. Physical activity for the prevention and management of
youth-onset type 2 diabetes mellitus: focus on cardiovascular complications. Diab Vasc Dis
Res 2007;4:305-10.

Pavkov M.E., Bennett P.H., Knowler W.C., Krakoff J., Sievers M.L. Nelson R.G. Effect of
youth-onset type 2 diabetes mellitus on incidence of end-stage renal disease and mortality
in young and middle-aged Pima Indians. JAMA 2006;296:421-6.

Krakoff J., Lindsay R.S., Looker H.C., Nelson R.G., Hanson R.L., Knowler W.C.
Incidence of retinopathy and nephropathy in youth-onset compared with adult-onset type 2
diabetes. Diabetes Care 2003;26:76-81.

Sievers M.L., Nelson R.G., Knowler W.C., Bennett P.H. Impact of NIDDM on mortality
and causes of death in PIMA Indians. Diabetes Care 1992;15:1541-9.

Anderson K.D. Baxter-Jones A.D.G., Faulkner R.A., Muhajarine N., Henry C.J., Chad

K .E. Assessment of total and central adiposity in Canadian Aboriginal children and their
caucasian peers. International Journal of Pediatric Obesity 2010; 5:342-350.

Willow, N.D., Hanley, A.J.G., Delormier, T. A socioecological framework to understand
weight-related issues in Aboriginal children in Canada. Applied Physiology, Nutrition,
Metabolism 2012; 37:1-13.

Receveur O., Karimou M., Gray-Donald K., Macaulay, A.C. Consumption of key food
items is associated with excess weight among elementary school-aged children in a
Canadian First Nations Community. Journal of the American Dietetic Association 2008;
108(2):362-366

Sellers E.A.C., Rockman-Greenberg C., Triggs-Raine B., Dean H.J. The prevalence of the
HNF-1a G319S mutation in Canadian Aboriginal youth with Type 2 Diabetes. Diabetes
Care 2002;25(12):2202-2206.

Harris K.C., Kuramoto L.K., Schulzer M., Retallack J.E. Effect of school-based physical
activity interventions on body mass index in children: a meta-analysis. CMAJ 2009;
180(7):719-726.

Carrel A.L., Clark R.R., Peterson S.E., Nemeth B.A., Sullivan J. Allen D.B. Improvement
of fitness, body composition and insulin sensitivity in overweight children in a school-
based exercise program. Archives of Pediatric and Adolescent Medicine 2005; 159:963-
968.



STUDENT NAME: S. Villeneuve

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Stock S, Miranda C, Evans S, et al. Healthy Buddies: a novel, peer-led health promotion
program for the prevention of obesity and eating disorders in children in elementary
school. Pediatrics 2007;120:¢1059-68.

Shriner M. Defining peer education. Journal of Adolescence 1999; 22:555-566.

Ferguson M.A., Gutin B., Le N.A., Karp W, Litaker M., Humphries M., Okuyama T.,
Riggs S., Owens S. Effects of exercise training and its cessation on components of the
insulin resistance syndrome in obese children. International Journal of Obesity 1999;
22:889-895.

Carpenter A RA, Mousseau J, Halas J, Forsyth J. Seeds of encouragement: Initiating an
Aboriginal youth mentorship program. Canadian Journal of Native Education 2009;In
Press.

Dean H. NIDDM-Y in First Nation Children in Canada. Clinical Pediatrics 1998;37:89-96.
Forsythe J HM, Halas J. A cultural approach to Aboriginal youth sport and recreation:
Observations from year 1. Toronto: Thompson Publishing Inc.; 2007.

Franks PW, Hanson RL, Knowler WC, Moffett C, Enos G, Infante AM, Krakoff J, Looker
HC. Childhood predictors of young-onset type 2 diabetes. Diabetes. 2007
Dec;56(12):2964-72.

Merchant A.T., Dehghan M., Akhtar-Danesh N. Seasonal Variation in Leisure-time
Physical Activity Among Canadians. Canadian Journal of Public Health 2007; 98(3):203-
208.

Santos R.G., Durksen A., Chanoine J.P., Lamboo Miln A., Mayer T., McGavock J. Healthy
Buddies Manitoba: a cluster randomized controlled effectiveness trial of peer-based
healthy living lesson plans on body weight and physical activity in elementary school
students. Submitted August 2012.

Inchley J., Kirby J., Curry C. Longitudinal changes in physical self-perceptions and
associations with physical activity during adolescence. Pediatric Exercise Science 2011;
23:237-249.

Rosenbloom A.L., Young R.S., Joe J.R., & Winter W.E. Emerging Epidemic of Type 2
Diabetes in Youth. 1999; 22(2):345-354.

Hanley A.J.G., Harris S.B., Gittelsohn J., Thomas M.S.W., Saksvig B., Zinman B.
Overweight among children and adolescents in a native canadian community: prevalence
and associated factors. American Journal of Clinical Nutrition 2000; 71:693-700.

Shields M. Overweight and obesity among children and youth. Health Report 2006;
17(3):27-42.

Dumith S.C., Gigante D.P., Domingues M.R., Kohl IIl H.W. Physical activity change
during adolescence: a systemic review and pooled analysis. International Journal of
Epidemiology 2011; 40:685-698.

MacCaulay A.C., Paradis G., Potvin L., Cross E.J., Saad-Haddad C., McComber A.,
Desrosiers S., Kirby R., Montour L.T., Lamping D.L., Leduc N., Rivard M. The
Kahnawake Schools Diabetes Prevention Project: intervention, evaluation, and baseline
results of a diabetes primary prevention program with a native community in Canada.
Preventative Medicine 1997; 26:779-790.

Cargo M., Levesque L., MacCaulay A.C., McComber A., Desrosiers S., Delormier T.,
Potvin L. Community governance of the Kahnawake Schools Diabetes Prevention Project,
Kahnawake Territory, Mohawk Nation, Canada. Health Promotion International 2003;
18(3):177-187.



STUDENT NAME: S. Villeneuve

42.

43.

Saksvig B.I., Gittelsohn J., Stewart H.B., Hanley A.J.G., Valente T.W., Zinman B. A pilot
school-based healthy eating and physical activity intervention improves diet, food
knowledge, and self-efficacy for native canadian children. Journal of Nutrition 2005; 2392-
2398.

Paradis G., Levesque L., Macaulay A.C., Cargo M., McComber A., Kirby R., Receveur O,
Kishchuk N., Potvin L. Impact of a diabetes prevention program on body size, physical
activity and diet among Kanien’keha:ka (Mohawk) children 6 to 11 years old: 8 year
results form the Kahnawake Schools Diabetes Prevention Project. Pediatrics 2005:
115;333-339.



STUDENT NAME: S. Villeneuve

FIGURES, FIGURE LEGENDS, AND TABLES

Table 1. Baseline Characteristics of the Control and Intervention Groups: Sample Means

(Standard Deviation)
e nable T, R

Age (years) 9.26 (0.44) 9.92 (0.72)*
Sex (F/M) 13/37 50/51
Grade (4/5) 50/0 36/65

Waist Circumference (cm)

79.85 (12.74)

83.84 (15.68)

weight)

Healthy Food Knowledge (%) 70.36 (0.14) 75.38 (0.12)*
Physical Activity Knowledge (%) 60.29 (0.22) 73.44 (0.25)*
Self Efficacy (%) 87.64 (0.12) 82.22 (0.16)
BMI z-score 1.46 (0.86) 1.48 (0.95)
Weight Class (obese/overweight/normal 25/12/13 56/16/28

* P < (.05 between the groups following adjustment for weight and time.

Table 2. Effects of the AYMP on measures of adiposity in a rural First Nations elementary

school

BMI z-score (0.05) 32 (0.03)
Waist Circumference (cm) 76.8 (1.1) 77.2 (1.1) 80.5(0.8) 83.4(0.8)* +
Height (cm) 140.1 (0.8) 141.4 (0.8) 144.2 (0.6) 1.8 (0.6)

* P < (.01 vs intervention post; + = p < 0.05 group X time interaction

Data are presented as Mean (SE). Raw values were adjusted for age and weight.
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Table 3. The efficacy of the AYMP for change knowledge of healthy living behaviours, self-
efficacy and body image in a rural First Nations elementary school.

ealthy Food Knowledge ( 72.40 (1.50)

Physical Activity Knowledge | 57.60 (3.26) | 62.05(3.38) | 73.80 (2.42)* | 75.27 (2.63)
(7o)

Self-Efficacy (%) 87.64 (2.17) | 90.21 (2.31) | 82.22(1.48) | 82.02(1.64)
Body Image (Ideal self - -0.92 (0.12) | -0.60 (0.13)# | -0.51(0.09) | -0.53(0.10)
current self)

* p <0.05 vs intervention at the pre time point; = p < 0.05 vs pre intervention

Healthy

Fun / \F ood
Mentors
Educati&[\ % hysical

Figure 1. The AYMP Model
Using a culturally-relevant model, mentors are placed at the center of the medicine wheel where
they are trained to affect four elements of wellbeing for youth. These four areas are also critical
in achieving healthy weights.
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Figure 2. Mean change in waist circumference (¢cm) in children who received the intervention
(AYMP) and controls. *p <0.05

0.1%8
0.10 4

o

o

-

7

M 0.05 4

=

[ss]

gﬁ 0.00

3

5
-0.05
-0.10 . :

Control AYMP
Figure 3. Mean change in BMI z-score in children who received the intervention (AYMP) and
controls.
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Figure 4. Mean in the pre and post measurement BMI z-scores (adjusted for time and weight
class) for children who received the intervention (AYMP) and controls.





