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Abstract

Type 2 diabetes (T2D) is a chronic metabolic disorder that is predominately associated with lifestyle changes
including reduced physical activity, poor nutrition and obesity. Despite major medical advances in the treatment of
T2D, its prevalence is still increasing at an alarming rate. Accordingly, better management and prevention strategies
are urgently needed to prevent the development and progression of this disease. In the last decade there have been
considerable efforts to improve public health through alternative research paradigms. Community-Based Participatory
Research (CBPR) is one such process by which researchers form an equal and transparent partnership with the
community with the final goal of creating empowerment and societal change to facilitate action and provide solutions
to promote health and well-being. One CBPR program, the Kahnawake Schools Diabetes Prevention Project
(KSDPP), was initiated to promote increased physical activity and healthier eating habits among school children
based on the Mohawk’s “Living in Balance” philosophy. Utilizing CBPR principles, KSDPP engaged researchers and
the community in all stages of the research processes. This project was community driven from the beginning and
was independent of any external institutional change agent to facilitate community action and the implementation
of strategies to find solutions. Although the project has been instrumental in community empowerment and societal
change, several challenges remain. Accordingly, understanding the unique social, environmental and historical
context that shapes lifestyle and risk factors for T2D in Native populations will help to understand the unique nature

of this disease in these groups.

Introduction

Type 2 diabetes (T2D) is a progressive and chronic metabolic
disorder that continues to pose a major health issue worldwide [1].
The increasing prevalence of T2D is occurring in both developed
and developing countries, mainly due to discernible changes in the
human environment, concomitant with changes in human behaviour
and lifestyle [2]. It is projected that T2D will rise significantly from an
estimated 171 million people in 2000 to 366 million people in 2030 [3].
Undoubtedly, management strategies and procedures to prevent the
development and progression of this disease are urgently needed.

The diabetes epidemic is most prevalent in non-Europid
populations as evidenced by studies from Pacific and Indian Ocean
island populations [4], Australian Aboriginal communities [5] and
Native American and Canadian communities [6]. The increased
prevalence of T2D in Indigenous populations has been attributed partly
to genetic susceptibility [2] but the majority of cases are the result of
rapid lifestyle changes (physical and social) that affect the community
[7]. These changes coincide predominately with a shift from traditional
lifestyle practices towards a more sedentary existence and a western-
influenced diet [8].

Despite improved medical treatments for T2D, the public health
burden of this disease continues to escalate and highlights the crucial
importance for critical management and prevention strategies [9].
In this context, in the last decade there have been notable efforts for
alternative research paradigms which integrate education and social
mobilization of communities to improve health and reduce health
inequalities [10]. This is because no single public health organization
can bring together the knowledge, trust-networks, resources or
capacity to address determinants that create increasing complex public
health issues [11]. Accordingly, more public health organizations are

building research alliances with local communities to address health
issues through program prevention initiatives and management
strategies [11,12]. These public health programs are based on the
citizen and community participation in the form of community-based
participatory research (CBPR).

Community-based participatory research (CBPR) engages
communities and researchers in a shared partnership where each
actor plays an equitable role in every phase of the research [13] with
the ultimate goal of societal transformation [10]. Therefore, CBPR
is not a research method, but is a process aimed at providing the
community with authority in the design, implementation and analysis
of the research, and dissemination of the research outcomes [14].
CBPR adopts a set of defining (but not inclusive) principles based on
the following premises: (i) genuine partnership means a reciprocal
learning between the community and the researchers, (ii) research
efforts include a commitment to build research capacity among the
community, (iii) research findings should benefit all partners, and
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(iv) CBPR involves long-term commitments and flexibility from all
partners to effectively reduce inequalities [10].

This Case Report examines a CBPR program: Kahnawake Schools
Diabetes Prevention Project (KSDPP), and its ongoing commitment to
prevent type 2 diabetes in a Kanien’kehaka (Mohawk) community in
Kahnawake, Canada. The initial program, which began in 1994, aimed
to empower community members to care for their personal and family
health through the continual improvement of the KSDPP based on
shared visions and traditional Mohawk values.

Research Focus

Community-based participatory research for the prevention of
T2D mellitus.

Setting

Kahnawake is a Mohawk community of approximately 7200 people
located approximately 15 kilometres south of Montreal, Quebec,
Canada. The Mohawk Nation is part of the Iroquois Confederacy whose
traditional lands cover an area that includes southern Quebec and
Ontario, and northern New York State (http://www.ksdpp.org/). The
community was founded in 1680 and their traditional diet consisted
of predominately corn, beans and squash, supplemented with foods
from fishing, hunting and gathering [15]. Although the Mohawk are
influenced by surrounding North America, there has been a strong
commitment to reintroduce Mohawk culture and language and to
preserve traditional values within the context of modern society.

Problem/Issue

Many North American Indian communities have a high incidence
of T2D [6]. It has been reported that 57% of Native Americans (5-19
years of age) are overweight or obese, 30% are pre-hypertensive or
hypertensive and 62% reported having a relative with diabetes [16]. The
Mohawks of Kahnawake have previously been described as having both
a high incidence of T2D and high rates of complications associated with
this disease [17]. Eighty-six percent of diabetic patients in Kahnawake
are obese. Twelve percent of adults 45-64 year olds have documented
T2D, twice the rate of the general population of the same age. In fact,
patients with T2D have the highest rate of macrovascular disease ever
recorded in a North American Indian community [18]. In 1985, 48%
of T2D patients had ischemic heart disease and all diabetics with the
disease for 15 years developed micro- or macrovascular complications
[19].

In response to a growing concern about the high incidence of
T2D and the perceived increases of obesity in children, coupled with
the Mohawk tradition of caring for the future generations, prompted
the Kahnawake community to partner with academic researchers to
implement and evaluate a diabetes prevention program [12]. Thus, in
1994 the Kahnawake Schools Diabetes Prevention Project (KSDPP)
was established with an effort to create healthy eating habits and
promote physical activity within the community [15,20]. KSDPP is
a collective partnership between the Mohawk community, academic
researchers and community organizations. KSDPP was instrumental in
introducing a classroom health education reform and a nutrition policy
that prohibited unhealthy food and the promotion of healthier food
alternatives [21]. Moreover, KSDPP’s has an ongoing commitment
to the monitoring and evaluation of the program, and in providing
education tools and resources in an effort to prevent diabetes in the
community over the long-term.

Intervention and evaluation

The main focus of KSDPP was the development and implementation
of an educational school health program curriculum for 458 students
(260 students from an English school and 198 from a Mohawk
immersion school; ages between 6 and 11) in grades 1-6 [15,21].
Anthropometric parameters including weight measurements, BMI and
skinfold thickness were performed by one nurse during school hours
while questionnaires were collected on socio-demographic and lifestyle
variables such as physical activity, sedentary behaviour and nutritional
status [22].

The school curriculum included information on diabetes, healthy
eating options, and physical activity and fitness testing. The diabetes
component of the curriculum provided information on the health
impacts of diabetes and prevention strategies. The lessons from healthy
eating options helped students understand food preparation, body
image, healthier snack food options and factors that influence eating
habits and behaviour, while the fitness lessons described the benefits of
daily physical activity on health outcomes [15].

Within the community activities included the regular use of media
such as local newspapers and radio announcements; the frequent use of
posters in public places, and press coverage of events to report results
back to the community [15,22]. Environmental and policy changes
supported by KSDPP included a ban on “junk” food sold on the school
premises, and the construction of walking and cycling paths.

Strengths/benefits of KSDPP

KSDPP is a partnership between the Mohawk community of
Kahnawake, organizations, community researchers and academic
researchers (Figure 1). These stakeholders are involved in KSDPP
through their association with, (i) KSDPP staff, (ii) a KSDPP
Community Advisory Board (CAB), (iii) a supervisory board, and
(iv) research teams and community affiliations [23] (Table 1). KSDPP

KSDPP Staff

Community Community

Advisory

Affiliations Board (CAB)

Research Supervisory

Board

Teams

Figure 1: Kahnawake Schools Diabetes Prevention Project (KSDPP)
organization.

KSDPP consists of research teams, community affiliates, KSDPP staff, a
community advisory board (CAB) and a supervisory board.
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Partner Role
KSDPP staff

Community Advisory
Board (CAB)

Supervisory board

Research team and
community affiliations

Adapted from Cargo et al. 2011 [23]

Diabetes prevention facilitators and trainers, administration staff and community researchers.

Community members from diverse sectors of the community including those from the public health and social sciences, political and spiritual
representatives, and community members with a general interest in the project.

Community, political and academic representatives ensuring financial accountability and transparency.

Academic researchers defined by their association with universities; community researchers including health and education professionals

with research responsibilities, and community affiliates that include organizations and other community members that support the KSDPP
intervention and research but are not involved in KSDPP committees

Table 1: Role of each partner in the Kahnawake Schools Diabetes Prevention Project.

is governed through stakeholder participation in many aspects of
the project including: (i) maintaining KSDPP’s activities through a
collective vision, (ii) upholding the daily KSDPP operations, (iii) a
KSDPP CAB, (iv) the planning, intervention, implementation and
dissemination of research outputs, and (v) ethical considerations [23].
The decisions of the KSDPP were supported by a collective decision-
making process that involved representatives from partner groups.
Specifically, KSDPP staff attended research meetings, and academics
and KSDPP staff were present at CAB meetings [23]. It is noteworthy
to mention that the CAB was created to ensure broad representation of
community involvement, community empowerment and to facilitate
and encourage the long-term sustainability of the program [15]. This
ongoing program is represented by researchers from the community
and the academic institutions of McGill University, Universite de
Montreal and Queen’s University.

The KSDPP is focused on elementary school children, their families
and the community with the aim to promote daily physical activity and
good nutritional habits among Kahnawake children to help prevent
future generations from suffering the same burden of disease [24].
Other important objectives are to mobilize and engage the Kahnawake
community in an effort to foster empowerment and ownership through
shared vision and participation in all aspects of the project and to build
capacity to ensure the sustainability of KSDPP goals, objectives and
activities in the future [13,24].

KSDPP aims to prevent T2D in the community through CBPR
and both traditional lifestyle modifications (such as promoting
regular exercise and better nutrition) with a KSDPP takes a holistic
approach to preventing T2D in the community through its “Living
in Balance” philosophy (Figure 2) (http://www.ksdpp.org). “Living in
Balance” reflects the preservation of a healthy well-being; mind, body,
emotion and spirit. The messages of the KSDPP are deep-rooted in this
traditional philosophy of health and well-being and several strategies
to embed this philosophy within the community include (i) a health
education program for students in grades 1-6, (ii) raising diabetes
awareness, and (iii) community-based activities all within the overall
goal of “Living in Balance”.

(i) The health education program aims to provide information on
diabetes and the complications associated with this disease. The
curriculum was created by a dietician and community health
nurses and contains lessons on nutrition, fitness, diabetes,
lifestyle choices, understanding the human body and diabetes
risk factors and symptoms [15].

(ii) Raising diabetes awareness: KSDPP provides community
workshops that are designed to enable and empower
participants to facilitate or help enhance a diabetes prevention
or wellness program in their community.

(iii) Community-based activities: Kahnawake has a long tradition
of community recreation and aims to build on the existing

healthy lifestyle institutions visions (http://www.ksdpp.org/
elder/intervention.php). A key partner is the Kahnawake
Youth Centre that hosts a Winter Carnival promoting healthy
foods, and many physical activities such as annual races for
health; walk, jog or bike to work, and physical activities fairs.

Today, the KSDPP continues to strive to implement objectives
within the community and improve on the lessons learned from the
earlier studies. These are being used to build on the existing public
health framework models to identify ways that they can be utilized in
other Aboriginal communities.

These include:

o The continual improvement of school curriculum activities for
Kahnawake children.

« Provision of diabetes prevention activities for families and the
community in collaboration with local organizations.

o Continued capacity building and sustainability efforts within
Kahnawake.

o Sharing and expanding upon the experiences of Kahnawake
diabetes initiatives within Kahnawake.

CBPR Principles

The KSDPP of intervention draws on several CBPR principles/
strategies that support KSDPP’s objectives of promoting community
capacity building and ownership of the project. These include:

The KSDPP engagement with community and university research
partners in all phases of the project: Thus, community members are
able to influence and direct over those conditions that affect community
health [21]. Importantly, academics should not be seen as “societies
knowledge elites” and therefore should enter the program as reciprocal
co-learners into a “learning community” [25]. These learning alliances
can often lead to novel ideas and solutions to issues through local
knowledge processes and information networks. Moreover, a sense of
belonging experience through positive partnerships can also promote
health and well-being. For example, studies on social participation
have shown that people, who hold important roles in a supportive
social context are generally healthy, suffer less disability and recover
more rapidly from illness [26].

Integration of community members as equal partners:
Community members had major influences throughout the project
in terms of the design, intervention strategy and dissemination of
information within the schooling system and the community as a
whole. Thus, approaches that foster community empowerment suggest
that community members should direct the course of intervention and
action through participatory activities that involve decision-making
[27] and communication of research findings [27,28]. For example,
members of the CAB advise on many facets of the program including
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Encouraging
Cultural Values
“Living in
Balance”

CBPR for the
Prevention of
Type 2 Diabetes

Traditional
Lifestyle
Interventions
“Diet and
Exercise”

Figure 2: Traditional lifestyle interventions and “Living in Balance” philosophy
within Community-based Participatory Research.

Traditional lifestyle modifications (such as diet and exercise) and the “Living in
Balance” philosophy of the Mohawk peoples are interconnected through the
promotion of empowerment and encouraging cultural values.

the intervention and evaluation objectives, activities, and culture and
project concerns, and are also encouraged to become role models to
promote healthy lifestyles in organizations and the community of
Kahnawake [15].

Integration of intervention and evaluation: In the community,
the research component (intervention and evaluation) of the KSDPP
was identified as being part of the community project. Aboriginal
communities recognised that Kahnawake was creating innovative
approaches to diabetes prevention. This created a source of pride
among the community and was instrumental in the preservation of
participatory responses throughout the project [24].

Organisational and programmatic flexibility: Flexibility and
adaptation were crucial conditions for the survival of the program.
KSDPP was implemented when funding was scarce and funding
agencies were reluctant to commit to long-term projects [24]. Despite
a successful implementation and community awareness of the
project, alternative funding sources was needed. Eventually, funding
was acquired from the Mohawk Council of Kahnawake, Kahnawake
Shakotiia’takehnhas Community Services, and the Kahnawake
Education Centre. However, each of these funding agencies had
their own conditions which challenged the integrity of the project.
Accordingly, drawing on the principles of CBPR in remaining flexible
and adaptive in the course of the dynamic nature of the project helped
all members to stay focused and re-evaluate their original vision.

Makingtheprojectalearningopportunity forall: The development
of partnerships between the KSDPP and other organisations during the

early stages of the project allowed for the integration of several levels
of expertise, with none having authoritative status [24]. Community
members and organisations were not considered as passive agents
of someone else’s vision. They contributed to the dissemination of
knowledge to the community and contributed to ideas on the strategies
of the program.

Lessons learned

The successful implementation of KSDPP was facilitated by a
number of essential strategies that brought together the community’s
vision of creating a healthier life for its people and building capacity
among the population through empowerment, equality, and
leadership. Moreover, KSDPP demonstrates how a dynamic process
of health promotion can be successfully implemented through the
establishment of an equal partnership between community groups
and academic researchers. Furthermore, the involvement of staff and
community members as equal players in the project was essential for
the diffusion and dissemination of information and helped facilitate
the integration of all the program components. The project has been
successful in establishing an intervention program with community
groups and academic researchers. The program has grown, and it has
sustained itself despite critical policy changes in funding agencies [24].

Previously, an eight year study to determine the effectiveness of
the KSDPP identified that there was no discernible impact on reducing
obesity prevalence in the children [22]. It was suggested that adverse
environmental factors such as the introduction of satellite television,
increased disposable income, and the increasing availability of fast-
food restaurants in the region surrounding Kahnawake, overwhelmed
behavioural and education strategies that were designed to reduce
energy intake and promote physical activity [29]. Similarly, studies
from an extensive two year “school-based obesity intervention, Project
Energize” to improve childhood obesity and cardiovascular risk factors
in primary school children in the Waikato region of New Zealand
showed minor improvements in health however this was dependent
on ethnicity, rurality and sex [30]. For example, Maori children had a
tendency for greater increases in relative body size, body fat and blood
pressure. It was also suggested that children’s behaviours outside of the
school environment could not be accounted for [30], and therefore,
external factors similar to those as in Kahnawake may contribute to
superseding those behavioural and education strategies in the school-
based program.

It is noteworthy to mention that while the effectiveness of the
initial program of preventing obesity in school children was poor,
the longevity of KSDPP and its ability to mobilize and empower the
community to take collective action for the prevention of diabetes
should be praised. Moreover, KSDPP remains diligent in requiring
and providing new knowledge and information from these lessons
learned that can contribute to community public health promotion
and the sustainable improvement of CBPR within a culturally relevant
context. Native communities’ value this method of research to ensure
that cultural relevance is upheld and their participation in decisions for
action helps create new knowledge that builds on existing models of
community health [15].

While the Mohawk community of Kahnawake has been
instrumental in initiating a CBPR project that has been successfully
integrated into their traditional philosophy “Living in Balance”, several
challenges remain. The prevention of obesity and diabetes requires
not only traditional lifestyle changes but also must take into account
political, socioeconomic factors, cultural and worldview perceptions
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that are scale and place-specific. Therefore, it will be important to
understand how community participation and societal action within
an economic and political independence modifies the determinants of
health. Similarly, interventions that specifically target determinants of
lifestyle change and factors such those associated with ethnicity, sex
and socio-economic status may be useful in supporting participants
through their change process. These processes would require longer
intervention periods to achieve long-lasting lifestyle changes and the
sustainability of these changes would most likely be successful with
greater community empowerment, mobilization and participation.

In this context, not only has the KSDPP facilitated the tools to
provide information and education to students on healthy lifestyle
choices in an effort to reduce obesity and in extension diabetes in the
community, but it has also implemented empowerment within the
community to take charge and action of the health issues and augment
their traditional beliefs and practices with modernity that is acquired
from western influences.

Summary of Positive Outcomes from KSDPP

« Collective community vision to create a healthy community.

« Community

leadership.

empowerment, equality, ownership and

o A transparent and equal partnership between community
groups and academia.

o Project longevity and the opportunity to learn and build on the
lessons learned.

o Promotion of holistic health central to Mohawk traditions.

Conclusion

The Mohawk community of Kahnawake, Canada represents
an indigenous population with a high incidence of childhood and
adult obesity concomitant with T2D. The increased rate of diabetes
in this population prompted community representatives to initiate
a CBPR project with academic researchers, supervisory groups and
the community to implement an early intervention program. KSDPP
represents an excellent example of a self-sustaining program that was
initiated to mobilize and engage the Kahnawake community to foster
stewardship and empowerment to build capacity and shared vision to
ensure the sustainability of KSDPP goals, objectives and activities in
the future. This model could prove to be a template from which larger
scale intervention programs could be designed and implemented
throughout the world. Furthermore, programs designed around the
paradigms of the KSDPP and the principles of CBPR may help educate
future generations on healthy lifestyle choices, and in extension
potentially increase the overall health of the target community; not
only in indigenous populations like the Kanien’kehaka tribe, but also
in the general population.

Questions

Can an early intervention program with a longer intervention
period instil healthy lifestyle habits in its participants that are carried on
into their adult lives, therefore leading to a reduction in the incidence
of T2D?

Can an intervention program based on the KSDPP be designed
on a much larger scale for a population with mixed community and
cultural backgrounds?
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