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ABSTRACT
Research suggests that it is important to establish regular physical activity and healthy eating
patterns during the early years (0-5 years). Engaging in healthy behaviours during this stage of
life supports growth and development and lays the foundation for a lifetime of health and
wellbeing. Despite these benefits, research indicates that children in Canada are not meeting the
daily recommended physical activity guidelines for early years. Moreover, their diets are lacking
in fruits and vegetables and are high in processed foods. As many early years children spend a
large part of their day in childcare centres, educators can have a large influence on their physical
activity and healthy eating behaviours. In the Canadian Prairie Provinces many childcare centres
are located in rural communities. Previous research suggests that rural educators are influenced
by unique factors associated with geographic local (e.g., access to resources to promote physical
activity and year round access to variety of healthy foods) when attempting to provide healthy
opportunities for children. In order to address the specific factors identified by rural educators
and support healthier behaviours among rural early year’s children, a multilevel physical activity
and healthy eating intervention (Healthy Start) was developed using McLeroy’s ecological
model and a population health approach. Healthy Start was pilot tested in three rural childcare
centres. Purpose: The primary purpose of this dissertation study was to evaluate Healthy Start, a
multilevel community-based physical activity and healthy eating intervention, in rural childcare
centres throughout Saskatchewan. In order to achieve this primary purpose, the specific
dissertation objectives were addressed as follows.
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Paper 1:
a) Determine if over the course of the intervention, Healthy Start contributed to increases in
physical activity levels and improvements in motor skill development among early years children
aged 3 to 5 years; b) Determine if Healthy Start supported educators in providing children with
more opportunities for physical activity; c) Describe educators’ experiences and perceptions of
Healthy Start and its influence on physical activity within the childcare centre environment.
Paper 2:
a) Assess to what extent, Healthy Start contributed to healthier eating behaviours among early
years children aged 3 to 5 years over the course of the intervention; b) Determine if Healthy Start
supported childcare staff (educators and cooks) in providing children with more opportunities for
healthy eating; c) Describe educators ‘experiences and perceptions of Healthy Start and its
influence on healthy eating within the childcare centre environment.
Paper 3:
To pilot a pulse crop intervention study in one of the intervention childcare centres in order to:
a) Increase knowledge and awareness about the nutritional value and health benefits of pulse
crops among childcare staff (educators and cooks); b) Support childcare staff in providing
children with more opportunities for pulse crop consumption; c) Expand the variety of healthy
foods consumed by early years children by incorporating locally grown pulse crops into the
childcare centre meals.
Methods: A population health controlled intervention study using a wait-list control design (48
weeks delayed-intervention) was used to evaluate the impact of the intervention. Mixed methods
were employed to determine the intervention’s influence on children and educator behaviours
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and on the childcare centre environment. Results: Overall, increases in children’s physical
activity levels and improvements in healthy eating behaviours were observed in the intervention
group. Moreover, educators felt the intervention was effective in supporting them to increase
physical activity and healthy eating opportunities provided to rural early years children. Lastly,
improvements to childcare centre environments were made to promote healthy behaviours
among the children. Conclusion: Collectively, the pilot study provided insight into the
complexities and feasibility of promoting physical activity and healthy eating among early years
children in childcare centres, particularly in rural communities. This was an innovative
intervention which addressed critical factors at multiple levels contributing to the development of
healthy behaviours among rural early years children. The lessons learned in this dissertation
study can be used to improve the Healthy Start intervention so its implementation can be
effectively expanded to childcare centres within and outside of Saskatchewan. Additionally, the
findings can contribute to the limited body of literature on implementing and evaluating
interventions aimed at increasing both physical activity and healthy eating in Canadian childcare
centres. In turn, supporting the healthy development of early years children in the province and
beyond.
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CHAPTER 1
Introduction and Literature Review
1.1 Introduction
It is well known that physical activity and healthy eating provide a number of health
benefits for children of all ages (1). Researchers suggest that the early years (0-5 years) is a
critical period to establish physical activity and healthy eating patterns, as this stage of life lays
the foundation for development of lifelong healthy living patterns (2–4). Despite the benefits of
engaging in these healthy behaviours, current research indicates that Canadian early years
children spend a large portion of their day engaging in sedentary behaviour and they have low
physical activity and dietary patterns (5–9). These unhealthy behaviours have been associated
with increases in overweight and obesity during the early years. Rates of overweight and obesity
continue to rise among Canadian children, including those in their early years (10). In North
America, by school entry a significant number of children 2 to 5 years old children are already at
risk for overweight or obesity (11). Children who are overweight during the early years have an
increased risk of being overweight or obese in later childhood and are four times more likely to
become obese during adulthood (12,13). This evidence suggests this early years period is the
optimal time for prevention of childhood unhealthy weights (13,14). Through participation in
physical activity and by consuming a healthy balanced diet which is high in fruits and vegetables
and low in processed and high fat foods, children can reduce their risk of chronic diseases,
including obesity (16).
Young children have little control over the physical activity and healthy eating
opportunities they are provided which in turn influences their level of physical activity and their
engagement in healthy eating behaviours. It is up to parents and caregivers to provide children
with opportunities for engaging in healthy behaviours. As well, research shows that multiple
1

factors in the social and physical environments where children live and play, interact and
influence parental and caregiver abilities to provide physical activity and healthy eating
opportunities (14).
For the purpose of this dissertation, providing physical activity opportunities for early
years children is operationally defined as creating environments which promote active play, with
a particular focus on moderate to vigorous physical activity (MVPA). MVPA is defined as
activities that raise one’s heart rate and has been associated with specific health benefits (17–19).
In addition, physical activity opportunities include activities which promote gross motor
development, strength, flexibility, bone health and avoidance of extended periods of inactivity
(19,20) and consider the recently developed physical activity and sedentary guidelines for early
years (21,22). Providing healthy eating opportunities for early years children is operationally
defined as following Canada’s Food Guide recommendations for children 2 to 3 and 4 to 8 years
of age and offering children a variety of healthy foods on a daily basis (23).
Although parents and the home environment have an important influence on the
development of children’s lifestyle patterns (24), it is important to note that over 54% of
Canadian children ages six months to 5 years attend out of home care (25). In addition to parents
and the home environment, early childhood educators and childcare settings are therefore
another major influence on children’s physical activity and healthy eating behaviours (24,26).
Licenced childcare settings can provide an effective avenue for exploring and influencing
the physical activity and healthy eating behaviours of children and their educators. Experts
suggest that educators and childcare centre environments can strongly influence children’s
physical activity and dietary patterns (27–30). Accordingly, centres have been identified as a
promising setting for the delivery of interventions aimed at increasing the physical activity and
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healthy eating behaviours of children (3,4,31–34). Childcare environments not only facilitate
access to a large number of early years children, but also provide an ideal opportunity to
introduce lessons, activities, and programming that reinforce physical activity and healthy eating
(35).
In Canada, particularly in the Prairie Provinces (Manitoba, Saskatchewan and Alberta), a
number of childcare centres are located in rural communities (populations less than 10,000) (36).
Educators in these rural childcare centres reported being influenced by a number of unique
factors when attempting to provide physical activity and healthy eating opportunities for early
years children (37). For instance, access to resources that support physical activity and access to
fresh produce and inexpensive healthy foods year round have been identified as barriers to
promoting healthy behaviours among children in care (38). Similarly, rural parents reported
facing a number of unique challenges when attempting to engage in and promote healthy
behaviours among their children (38,39). Therefore, statistics suggesting that Canadian rural
residents are more likely to be overweight/ obese than urban dwellers are not surprising (40).
Few interventions have been developed and evaluated to support Canadian educators in
providing children attending childcare with opportunities for both physical activity and healthy
eating. Additionally, to my knowledge no interventions have considered the unique factors
influencing physical activity and healthy eating practices in rural childcare centres. Building on
research to date, a bilingual (French and English) multilevel, community-based intervention,
Healthy Start/ Départ Santé (here on referred to as Healthy Start), was developed to promote
physical activity and healthy eating in childcare centres (41).
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1.2 Statement of Purpose
The primary purpose of this research was to evaluate a multilevel community-based
physical activity and healthy eating intervention (Healthy Start) in rural childcare centres in
Saskatchewan. In order to achieve the primary purpose, the specific objectives were as follows.
Paper 1:
a) Determine if over the course of the intervention, Healthy Start contributed to increases
in physical activity levels and improvements in gross motor skills among early years children
aged 3 to 5 years.
b) Determine if Healthy Start supported educators in providing children with more
opportunities for physical activity.
c) Describe educators’ experiences and perceptions of Healthy Start and its influence on
physical activity within the childcare centre environment.
Paper 2:
a) Determine if over the course of the intervention, Healthy Start contributed to healthier
eating behaviours among early years children aged 3 to 5 years.
b) Determine if Healthy Start supported childcare staff (educators and cooks) in
providing children with more opportunities for healthy eating.
c) Describe educators’ experiences and perceptions of Healthy Start and its influence on
healthy eating within the childcare centre environment.
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Paper 3:
To pilot a pulse crop intervention study in one of the intervention childcare centres in an effort
to:
a) Increase knowledge and awareness about the nutritional value and health benefits of
pulse crops among childcare staff (educators and cooks).
b) Support childcare staff in providing children with more opportunities for pulse crop
consumption.
c) Expand the variety of healthy foods consumed by early years children by incorporating
locally grown pulse crops into the childcare centre meals.

Following the statement of purpose is a review of the literature pertinent to my doctoral
research. Chapter 2 discusses conceptual underpinnings and the way the ecological model and
population health approach have been used to guide the development of Healthy Start. Chapter 3
is an overview of the evolution of the Healthy Start intervention, including my journey as a
student researcher and a description of the intervention as implemented and evaluated in my
doctoral research. Chapter 4 provides a general overview of the methods used in the evaluation
on Healthy Start. Chapter 5 (paper 1), discusses the evaluation and results of the physical activity
component of Healthy Start. Chapter 6 (paper 2) discusses the evaluation and results of the
healthy eating component of Healthy Start. Chapter 7 (paper 3), focuses on the implementation,
evaluation and results of the pulse crop pilot study. Chapter 8 is a reflection piece where I offer
my reflections on the challenges, successes and lessons learned while implementing and
evaluating Healthy Start in rural childcare centres. Chapter 9 finally provides a general
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conclusion, highlighting the overall results of the evaluation, recommendations for future
research and next steps.
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1.3 Review of Literature
1.3.1 Health Benefits of Physical Activity and Healthy Eating During the Early Years
It is widely accepted that participation in regular physical activity and good nutrition
promote healthy living and lower the risk of developing chronic diseases, such as obesity and
diabetes, throughout all stages of life. These healthy behaviours are also key components of
healthy child development, as they provide many physical and psychological health benefits
(24,35,42). Evidence suggests that the health benefits of physical activity and healthy eating are
most effective when these patterns are established in the early years (2). Health professionals
also emphasize the importance of establishing healthy behaviours in the early years, as this is a
critical time to prevent the onset of chronic diseases such as obesity and cardiovascular disease
(33).
A key benefit of physical activity and active play during the early years is its link to gross
motor development. Research shows that increased physical activity levels are directly
associated with improvements in gross motor skills among children (24,35,43,44). Basic motor
skills include both locomotor skills (e.g., running, hopping, sliding) and object control skills
(e.g., kicking, throwing and catching) (45). Experts suggest that body management activities,
manipulation opportunities with a variety of equipment, and both locomotor and non-locomotor
activities should form the basis of a young child’s motor experiences (17). Children who develop
gross motor skills are also more physically literate (45). This is an important part of child
development because, according to Physical Health and Education (PHE) Canada, individuals
who are physically literate can move with competence and confidence in a wide variety of
physical activities in multiple environments (45). Moreover, the development of both basic gross
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motor skills and physical literacy provides a foundation for a lifetime of recreational and
physical activities and benefits a child’s overall growth development.
Dietary patterns are established during the early years, thus it is essential that children in
this age group be regularly introduced to a variety of healthy foods (46). Although it is not
uncommon for young children to reject new foods, it is important that parents and educators are
persistent and continue to offer children healthy food choices (47). In fact, experts suggest that it
takes 8-10 presentations of a new food before most children will openly accept it. Moreover,
poor dietary patterns not addressed early on may negatively affect children’s growth and
development. They may also cause long-term unhealthy eating patterns (46).
Recent studies have shown that consuming a nutritionally balanced diet in the early years
can protect against a range of health and economic consequences at both an individual and a
population level (42,48). Nutrition patterns of early years children have been closely linked to
physical and cognitive development. According to Ruel and Hoddinott, early years children who
are poorly nourished may have delayed motor and cognitive skills development (42). Arguably, a
significant economic burden has been placed on Canada’s health care system as a result of the
resources allocated for individuals suffering from diseases related to poor nutrition (42). A
number of indirect long-term costs of poor nutrition have also been identified. For example,
adults who were malnourished as children have been found to be less physically and
intellectually productive, and attain lower levels of education(42). As a result, these individuals
are more likely to be negatively affected by other determinants of health such as socioeconomic
status, poor employment and working conditions, and have limited access to necessary
healthcare services. As such, they struggle to live productive, fulfilling lives and often become a
burden on the healthcare system and economy (48). Thus, the establishment of healthy eating
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behaviours in the early years may result in short-term and long-term health and economic
benefits.
1.3.1.1 The Benefits of Promoting the Consumption of Locally Grown Foods during the
Early Years
An avenue for promoting healthy eating during the early years is to expand and diversify
the foods offered to children. Health professionals emphasize the importance of regularly
offering young children a variety of healthy foods, as this supports children in developing a
pallet for many healthy foods and ensures they are receiving the necessary vitamins, minerals
and nutrients for healthy growth and development (49). Eating a wide variety of healthy foods is
beneficial in promoting the establishment of healthy dietary patterns, as there has been a direct
linkage in eating behaviours during the early years and in later childhood and adolescence
(15,50). Additionally, meal plans that place a stronger focus on expanding dietary choices, rather
than decreasing the amount of food consumed, have been shown to have greater long-term
success in relation to promoting healthy weights.
Consuming locally grown foods provides a viable avenue for supporting children to
develop healthy eating patterns and for increasing the variety of healthy foods offered to children
(51,52). In an effort to promote the development of lifelong healthy eating habits in children, a
school in California began offering a variety of locally grown foods and educating children on
the source of these foods by linking the food served to local agriculture (52). Researchers found
this initiative had a positive impact on children’s eating behaviours and as a result children were
more open to trying a variety of foods grown by local farmers.
In Canada, pulse crops are grown in all of the Prairie Provinces; Saskatchewan in
particular, is one of the worldwide leading producers of pulse crops (53). Pulse crops refer to
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beans, chickpeas, peas and lentils (54). Pulses are versatile and have many health benefits; they
are high in fiber, vegetable protein, folate and fat free (53). Consuming diets high in fibre,
protein and low in fat can lower cholesterol and protect against developing many preventable
diseases such as obesity and diabetes (55). They also contain non-nutrients, such as antioxidants
and phytoestrogens that may help in the prevention of hormone-related cancers, such as breast
and prostate cancer (56).
In addition to the numerous health benefits, increasing pulse crop consumption can also
result in economic benefits for the local community and province. For instance, the production of
these crops involves the labour and resources of multiple stakeholders: farmers, input providers,
processors, distributors, retailers, consumers, food preparers and restaurants in local communities
(57). Such activities create jobs and circulate money within communities, improve food
programs at institutions like childcare centres, schools and hospitals. Furthermore, as pulse crops
are inexpensive and sold year round in Canadian grocery stores, increasing consumption of
pulses can improve access to affordable nutritious food (54).
Despite the numerous health and economic benefits of consuming pulse crops, current
research indicates that although pulses have been prepared and consumed as traditional foods in
many cultures, and used to increase food security in developing countries, pulse crop
consumption among Canadians is low relative to most parts of the world (54). When educators
and cooks were asked why they did not include pulse crops in childcare centre menus, they
explained their lack of knowledge on pulses and how to prepare them was a large barrier to
serving them to the children (58). Similar findings were reported among parents of children 3 to
11 years of age (59). Specifically, the main barriers to pulse crop consumption identified by
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parents was their lack of knowledge about how to prepare pulses and not knowing if their child
would eat foods containing pulse crops (59).
It is well known that the development of children’s eating preferences and patterns are
influenced by foods they are offered during their early years. Given, that pulse crops are an
affordable, nutritious and locally grown food, the incorporation of strategies for supporting and
promoting pulse crop consumption is an avenue for increasing the variety of healthy food options
offered to children in Canadian childcare centres.
1.3.2 Physical Activity and Healthy Eating During the Early Years
As highlighted above, the benefits of physical activity and healthy eating, and the
significant health and economic burden of physical inactivity and unhealthy eating are well
documented. However, poor physical activity and dietary patterns continue to be reported among
Canadian early years children (7,8,35,60).
1.3.2.1 Physical Activity Levels Among Canadian Early Years Children
According to the Canadian Community Health Measures Survey (CCHMS) 84% of
children ages 3 and 4 years are meeting the recommended physical activity guidelines of 180
minutes of daily physical activity at any intensity (9,21). However, statistics show that among
Canadian early years children only 36% of 2- to 3-year-olds and 44% of 4- to 5-year-olds
regularly participate in physical activity (61) and only 18% of children ages 3 and 4 years meet
the Canadian Sedentary Behaviours Guidelines for the Early Years (9,22). Moreover, by age 5
there is a significant decrease in physical activity levels with only 14% of children meeting the
physical activity guidelines for children and youth (60 minutes of daily MVPA) (9,62,63).
A systematic review of physical activity levels in childcare centres reported that while in
care, children are engaging in low levels physical activity levels and high levels of sedentary
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behaviour (Reilly, 2010). Research conducted in both Canadian and US childcare centres found
that, during their day in childcare, children engaged in sedentary behaviours for 80% to 90% of
the day (approximately 50 min/hr.) (5,35,64). In addition, it was reported that children engaged
in significantly lower levels of physical activity and more sedentary behaviour particularly when
indoors (5,35,64–66). As a result, researchers emphasized the need to engage early years
children in more physical activities and focus on gross motor development (rather than only fine
motor development) activities while indoors. The development of gross motor skills during the
early years has been directly linked to children’s physical activity participation, not only during
their early years but through their entire life trajectory (24,35,43,67). Typically, educators tend to
focus on fine motor development while indoors, as many centres do not have the room to
accommodate large open spaces. Thus, physical activity interventions during the early years will
prove to be more effective if strategies are incorporated to target gross motor development and
active play not only outdoors, but also indoors where space is limited.
Another factor identified as contributing to low physical activity levels in childcare
centres is the lack of physical activity policies for centres (58,68). Currently, in Canada there is
no federal or provincial physical activity policy for childcare centres. Numerous studies have
reported that such a policy would be helpful in ensuring that children were offered daily
opportunities for physical activity while attending care (24,58,68).
Findings from recent Canadian studies suggest that early years children are insufficiently
active during their time in childcare. A study conducted in London, Ontario childcare centres
assessed the physical activity levels of 2372 children aged 2.5 to 5 years. Results indicated that
on average children engaged in 142.7 minutes of daily low intensity play and 72. 47 minutes of
daily high intensity play (69). Additionally, children spent significantly more time engaging in
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high-intensity indoor activity versus outdoor activity (69). It should be noted that children’s
physical activity levels were not directly measured in this study, rather parents (with the help of
educators) were asked to complete physical activity questionnaires. Specifically, parents were
asked to complete a 3-day physical activity questionnaire which contained questions about parent
physical activity behaviours and opportunities they provided to their children. Although self and
parent report questionnaires have been a commonly used method to indirectly measure physical
activity, the direct measurement of physical activity using accelerometers has been shown to be
more accurate, reliable and valid (70).
Similar findings were reported by Vanderloo and colleagues (2013), in their London,
Ontario study using accelerometers to measure indoor and outdoor physical activity
participation. Children were asked to wear the accelerometers for one full day during childcare
hours. The children were significantly more active while playing outdoors, accumulating 14.42
minutes per hour of total physical activity (light and MVPA levels) while indoors and 31.68
minutes per hour of total physical activity while outdoors (35). However, depending on the
weather children typically only spend 1 to 2 hours outdoors per day during their time in care.
This study also measured children’s sedentary behaviours and results indicated that while
indoors, children engaged in 50.21 minutes per hour of sedentary behaviours, compared to 25.33
minutes per hour while outdoors (35). These levels of sedentary behaviour exceed the sedentary
behaviour guideline for early years children, which state that children 4 years and under should
not be sedentary for more than one hour at a time during the day, except while sleeping (22).
Temple and colleagues employed a cross-sectional design to examine the physical
activity levels of 65 children between 3 and 5 years of age in 23 different family childcare homes
in British Columbia, Canada (5). Children’s physical activity levels were measured during the
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summer months. Upon arrival at the family care centre, each child was fitted with an
accelerometer and it was removed when the child left for the day. Physical activity levels were
measured from 1 to 4 days, depending on each child’s attendance. Accelerometers and direct
observations were used to measure the MVPA levels of the children. During the 8 hours that the
children spent in care, they engaged in an average of 1.76 minutes of MVPA per hour (5).
1.3.2.2 Dietary Patterns Among Canadian Early Years Children
In addition to engaging in low levels of physical activity, research indicates the diets of
Canadian early years children are lacking in fruits and vegetables, and do not have sufficient
nutritional value to support healthy development (4,7,49,71,72). Health Canada recommends that
in order to promote healthy development, early years children should consume a balanced diet of
fruits, vegetables, whole grains, low-fat dairy products and lean meats (23). However, Garriguet,
summarized findings from the CCHMS which indicated that 70% of children (ages 4 to 8) are
not meeting the recommended daily minimum number of servings of fruits and vegetables, 37%
did not consume 2 milk products a day and 27% did not consume sufficient grain products in a
day (7). Moreover, 26.8% of the daily calories consumed by children aged 4 to 8 were consumed
between regular mealtimes and the majority of these foods were processed containing large
amounts of saturated fat, sugar and sodium. In another study preschool children (n=2015)
attending 12 public health units for immunization in Edmonton, Alberta were recruited for a
longitudinal cohort study on determinants of childhood obesity. The children’s dietary intake at
baseline was assessed using parental reports. Results indicated that less than 30% of children
aged 4 to 5 years met Canada’s Food Guide recommendations for fruit and vegetables and less
than 25% consumed the recommended daily minimum number of servings of grain products (6).
Such eating patterns put children at an increased risk for becoming overweight or obese, as
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research shows that children who consume fewer than 5 vegetables and fruit daily are
significantly more likely to be overweight or obese (10).
In Canada, there are provincial nutrition policies for childcare centres. This is important
to ensuring that children are offered daily healthy eating opportunities. For instance, in
Saskatchewan the policy states that meals served in childcare centres must contain foods from all
four food groups and snacks must contain food from two food groups indicated in Canada’s
Food Guide to Healthy Eating (73). Additionally, children must be served milk twice per day
while in care. However, some research suggests that eating preferences of children and
budgetary constraints make it challenging for centres to offer a variety of healthy foods to
children on a daily basis (4,58,74).
Limited research has been conducted to directly measure food consumption among early
years children in childcare. Rather, most studies rely on parent reported food frequency
questionnaires and dietary recalls. According to a study conducted in a US childcare centre,
meals and snacks offered in childcare contained an average of 13% of energy from saturated fat
and sodium levels in commonly served meals and snacks were high relative to the amount of
food energy they provided (75). Furthermore, a third of snacks and meals did not include any
fruit or vegetable items and less than half of morning or afternoon snacks included milk.
Limited research exists about the eating behaviours of children in Canadian childcare
centres (4,6,74). A study conducted among children (n=217) aged 1 to 4 years in 10 Nunavik
childcare centres investigated the dietary patterns of early years children. With the help of
researchers and centre educators, parents or primary caregivers were asked to complete a single
24-hour dietary recall. Results indicated that only 7.4% of the children consumed the
recommended food guide servings for all four food groups and half of those children attended
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childcare centres where a nutrition program had recently been implemented (11). Needham and
colleagues used qualitative methods to understand specific eating practices in childcare
centres(4). Educators (n=29) from three different childcare centres in Hamilton, Ontario,
participated in three focus group interviews where they were asked to describe children’s eating
behaviours while in childcare. Researchers indicated that many early years children were not
open to trying new foods and would often refuse to eat fruits and vegetables.
Needham and colleagues conducted interviews with a number of educators working in
childcare centres in Ontario (4). The researchers found that outside of the care centre, children
frequently ate convenience foods with little nutritional value and this made it difficult to
encourage children to eat healthier foods while in care. Thus, although many care centres
attempted to provide healthy meals and snacks, children often refused to eat the food served. As
a result some cooks and care centre directors feel pressure to prepare less healthy foods that
children are more likely to eat. Moreover, in a study conducted in Saskatchewan rural childcare
centres, educators, cooks and centre directors indicated that the cost of accessing healthy fresh
food made it difficult for centres to regularly incorporate a variety of healthy foods into centre
meals and thus meet the provincial nutrition policy (37). Educators and centre directors
explained that they would like to educate children on healthy locally grown foods; and they
discussed how beneficial it would be to receive resources and ideas on incorporating affordable,
healthy locally grown foods into centre menus.
1.3.3 Physical Activity and Healthy Eating in Rural Communities
Research investigating the physical activity and healthy eating behaviours in Canadian
childcare centres is expanding. To date, studies have primarily been carried out in urban
childcare centres. However, because rural residents, including early childhood educators report
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facing unique challenges when attempting to engage in healthy behaviours, it would be
beneficial to evaluate the physical activity and healthy eating behaviours of children in rural
childcare centres (38–40,68). Such studies are particularly important for childcare centres located
in the Prairie Provinces (Manitoba, Saskatchewan and Alberta), where a number of these centres
are located in rural communities.
Differences in overweight and obesity among rural and urban residents of all ages have
been attributed to lower physical activity levels and poorer dietary patterns in rural communities
(38,40). It has been determined that the majority of rural school-aged children are not active
enough for health benefits (39,76). For example, a cross sectional study investigated the physical
activity patterns of 103 rural children ages 8 to 13 living in rural Saskatchewan (39). A two-part
self-report questionnaire, which included a seven-day recall, was administered to 100 students.
The results indicated that during the seven-day recall only 53% of the rural children reported
being active enough for health benefits. Bilinski and colleagues suggested that three key factors
impact the physical activity levels among rural children (39). The first factor was participation in
physical activities in and out of school. The second factor was parental support. Children whose
parents were not able or willing to drive to extracurricular physical activities were less likely to
meet the guideline for physical activity. Lastly, distance from activities was suggested as the
third factor which impacted the physical activity levels of rural children. It is particularly
difficult for rural families to enroll their children in physical activities outside of school because
most parents have to travel a minimum of 40 minutes for their children to attend the events. In
addition to engaging in low levels of physical activity, research indicates that rural residents
struggle to maintain healthy diets.
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Differences in dietary patterns were also reported among rural and urban children and
youth. Research in Saskatchewan suggested that rural children and youth consume fewer fresh
fruits and vegetables than urban youth (76). In addition, a study was conducted to investigate
eating habits of youth in Alberta and Ontario. The study examined associations between
geographic locale (rural/urban) and dietary behaviours of the adolescents in both provinces.
Youth from rural settings consumed more servings of food high in fat and sugar than their urban
counterparts (77). To my knowledge there are no studies comparing rural and urban dietary
patterns among Canadian early years children; although it is likely that rural early years children
would display some of the same behaviours as older rural children, including consuming fewer
fruits and vegetables than their urban counterparts.
As discussed above, rural educators are impacted by factors unique to rural settings. For
example, some educators reported they rarely participated in physical activity because their small
communities lacked the facilities for physical activity (68). Additionally, although educators
tried to offer children healthy balanced meals, their small community stores carried little fresh
produce, particularly in the fall and winter months (37). Lastly, educators reported that many of
their coworkers lacked knowledge and understanding about the importance of physical activity
and healthy eating (37). Thus, in order to support educators in providing physical activity and
healthy eating opportunities for early years children, it may be beneficial to provide educators
with resources to increase their own personal awareness and knowledge about the importance of
physical activity and healthy eating. In turn, this would support educators to engage in and model
healthy behaviours within the childcare centre.
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1.3.4 Physical Activity and Healthy Eating Intervention during the Early Years
Hesketh and Campbell (2010) conducted a systematic review of literature on
interventions aimed at preventing obesity in 0-5 year olds, using 10 electronic databases. Articles
included in the review focused on: promoting healthy eating, promoting physical activity, and/or
reducing sedentary behaviours. Inclusion criteria for journals included in the review were: peerreviewed; English-language; published January 1995–August 2008 (regardless of when the
intervention itself was conducted); reporting an intervention aiming to positively impact weight
and/or behaviours that contribute to obesity; reporting child anthropometric, diet, physical
activity, or sedentary behaviour outcomes; intervention targeting children aged 0–5 years of age.
Exclusion criteria were: focusing on breastfeeding, eating disorders, obesity treatment,
malnutrition, or elementary school-based interventions. The researchers reviewed a number of
articles and a total of 23 articles met the inclusion criteria and were included in the review. Most
of the studies were conducted in preschool/care centre (n = 9) or home settings (n = 8) (78).
Approximately half targeted socioeconomically disadvantaged children (n = 12) and three
quarters were published from 2003 onward (n = 17) (78). Over half of the studies were
randomized control trials. However, the researchers did not indicate if any of the studies were
conducted in rural communities.
Results indicated that although most interventions were multifaceted in their approach,
there were a wide variety of interventions. It was reported that most studies described their
interventions as feasible and acceptable. However, many of the studies reviewed did not report a
significant impact on both physical activity and healthy eating among children (e.g., behaviours
that aid in obesity prevention). Many of the studies implemented in the preschool/ childcare
centre environment aimed only at increasing physical activity and there was no focus on
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increasing healthy eating. Researchers reported that given the very low levels of physical activity
typically observed in preschool/ childcare centre settings, there appears to be great scope for
improving physical activity in these settings and further research should focus on developing
interventions that are successful at increasing physical activity in these environments (78).
Additionally, very few studies that focused on improving healthy eating were included in
the systematic review. It is unclear if the lack of nutrition interventions were a result of limited
research or if the researchers were more focused on interventions that aimed at preventing
obesity through increasing physical activity and decreasing sedentary behaviours. Regardless,
this is a weakness because research shows healthy eating is a key factor contributing to healthy
body weights among early years children and further research is needed in this area.
Hesketh and Campbell (2010) noted that despite many studies employing a randomized
control design, most failed to report their studies using the Consolidated Standards of Reporting
Trials (CONSORT) guidelines. The researchers explained this made it difficult to obtain the
information necessary for assessing the quality and rigor of the study design and methodologies
used. It was also reported that only one study provided a discussion on continuity in research
activities to build and advance the evidence base in this area (78). As such, there was no
evidence of multiple separate studies conducted by the same researchers which attempt to build
on lessons learnt from previous research (e.g., pilot studies). Engaging in activities that build the
evidence base and enhance future research is an important component and a strength that should
be included in all intervention studies. Lastly, the researchers stated that interventions which
showed evidence of success were designed to positively impact not only on knowledge but also
on skills and competencies suggesting effective interventions should employ a social behavioural
theory and/or a model for changing behaviour.
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Although this systematic review provided important information about intervention
research conducted in early years care environments, a number of discrepancies and gaps exist in
the review. For example, it should be noted that preschools and childcare centres were lumped
together and no description was given for either of these care settings. This may be because two
thirds of the studies were carried out in the United States where there is frequently no difference
between preschools and childcare centres (78). However in Canada there is a large difference
between the two care environments. More specifically, in Canada either children usually attend
preschool for a few hours a day and they often do not consume meals while attending preschool
or they typically attend childcare centres for an average of 8 hours per day and will often
consume one or two meals and two snacks while in care. Furthermore, the researchers did not
indicate if the studies included in the review were conducted in rural or urban environments.
Given that rural-urban differences in physical activity and healthy eating behaviours have been
identified and that research shows rural individuals face unique factors when attempting to
engage in these behaviours, it would have been beneficial to identify the geographic locations of
the interventions included in the systematic review.
1.3.4.1 Physical Activity and Healthy Eating Interventions in Childcare Centers
There has been an increase in the use of childcare centres over the last 10 years with
children spending approximately 29 hours per week in care (25). In Canada, each province
provides two types of regulated/ licensed childcare settings: childcare centres and family
childcare homes. A family childcare home is a facility operated in a caregiver's private home
(73). For instance, in Saskatchewan, legislation specifies the number of children of different ages
who may be cared for and the standards that a home must meet. In comparison, childcare centres
provide care for up to 90 children in a group setting; typically most centers provide services to
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between 30 and 40 children (73). Children attending childcare centres can range in age from 6
weeks up to and including 12 years of age. However, on average, children in full day care are
between ages 6 months to 5 years (73). Childcare workers in licenced childcare centres are
referred to as early childhood educators, as the majority is required to complete some level of
Early Childhood Educator (ECE) training. The ECE training program offers one, two and three
year certification programs for educators. In Saskatchewan childcare centres, 30% of educators
working in a centre must have a one-year ECE certificate and another 20% must have an ECE
two-year diploma (79). Additionally, all educators working 65 hours/month or more must have
some level of ECE certification (79).
With the increased use of licenced childcare, it has been suggested that childcare centres
are an optimal environment for not only understanding, but also influencing children’s physical
activity and healthy eating behaviours (28). In order to understand how childcare centres can best
promote physical activity and healthy eating behaviours among children in childcare, Larson and
colleagues (2011) reviewed current regulations, practices, policies, and interventions in various
childcare centres in a number of different countries (80). Researchers found that within childcare
centres there are many opportunities for improving the nutritional quality of food offered, the
number of physical activity opportunities offered to children, and educators promotion of
healthy behaviors and use of health education resources (80). However, a limited number of
interventions have been designed to address both physical activity and healthy eating behaviours
of early years children in childcare centres; and of these interventions few reported
improvements in both children’s physical activity and healthy eating behaviours (32,80).
In recent years several factors have been identified as influencing physical activity,
sedentary behaviours and healthy eating in childcare. They include educator’s knowledge,
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perceptions and attitudes, parental influence, access to resources, geographic locale and policies
(institutional and governmental) (4,24,58,80–82). Researchers in North Carolina have developed
tools to measure various factors influencing the physical activity and healthy eating practices in
childcare centres (32,83).
Ward and colleagues conducted an intervention study aimed at improving physical
activity and nutrition in childcare centres in North Carolina (83). The researchers developed a
program designed to promote healthy weights of preschool children through creating an
environment that promotes physical activity and healthy eating in childcare centre settings. This
program is the Nutrition and Physical Activity Self-Assessment for Childcare (NAP SACC). The
NAP SACC was tested in an environmental, physical activity and nutrition intervention for
childcare centres (29). The purpose of the NAP SACC is to identify physical activity and
nutrition factors in the childcare centre environment which encourage obesity prevention and
promote physical activity and healthy eating. The effectiveness of NAP SACC was evaluated
using an observation-based assessment instrument developed for childcare centres. This
instrument is the Environmental and Policy Assessment Observation (EPAO) instrument. The
EPAO consists of a 1-day observation and review of pertinent center documents. Ward et al (83)
selected 75 items prior to evaluating the impact of the NAP SACC intervention. The 75 items
responses were converted to a three point scale averaged within a given subscale and multiplied
by 10, with the average of all subscale scores representing total nutrition and physical activity
scores (main outcome measures). A convenience sample of 82 (56 intervention sites and 26
control sites) licensed childcare centers, with a current enrolment of 15–150 children, were
recruited to participate in the Ward et al (83) study. The EPAO was administered in all centers
by trained field observers before and following implementation of the NAP SACC intervention.
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The research coordinator trained all observers in an intensive day-long workshop that included a
review of EPAO items and criteria and a mock observation.
Ward and colleagues reported that the intervention centers showed an 11% improvement
from baseline to follow-up, while no change was observed in the control centers; however, the
difference did not reach significance(83). The analysis was repeated after removing childcare
centers that failed to implement the intervention and this resulted in significant pre and post
difference in EPAO nutrition scores between intervention and control care centers. For EPAO
physical activity scores, a positive change was noted in the intervention group compared to a
negative change in the control group, however this difference was not significant. Researchers
reported no overall differences were found between intervention and control centers, however
exploratory analyses suggested significant positive findings among the centers that implemented
the program. Ward and colleagues stated it is unclear whether the overall lack of significant
results occurred because of inadequate strength of the intervention, a lack of implementation
fidelity, an inadequate assessment tool, or a combination of these factors. Thus, the NAP SACC
intervention clearly had potential; however researchers felt the intervention should be revised,
improved and repeated. This research team has since developed a battery of simpler selfassessment tools for childcare centres to evaluate their own physical activity and healthy eating
practices; validation of these tools is currently underway (84).
The work by Ward and colleagues contributed a great deal to the literature, given that no
similar measurement tools have been developed or tested in childcare centres. However, this
evaluation lacked a clear theoretical framework or model for targeting multiple factors
influencing physical activity and healthy eating behaviours among early years children in
childcare centres.
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CHAPTER 2
Conceptual Models and Approaches
Researchers suggest that efficacious interventions aimed at behaviour change should be
guided by a framework which depicts a systematic approach to simultaneously targeting both
individual level and social environmental level factors among populations (14,85–87). Evidence
suggests that interventions are more likely to influence behaviour change and be sustained over
time if a multilevel approach is used to address various factors across the multiple contexts (e.g.,
home, childcare centre, community, government) (14,86,88). According to experts, the combined
strength of interventions and supportive policy change is a promising approach for positively
impacting the physical activity and healthy eating behaviors of children in childcare centres
(14,24,80). The ecological model is an example of a framework which assumes that behavior is
influenced by factors at multiple levels (e.g., individual, interpersonal, institutional, community
and public policy) (89).
2.1 Ecological Model
Ecological models have been used in intervention research to address a number of
context specific factors influencing the health behaviours of a population (89). The title of the
ecological model is somewhat confusing as it is actually a framework and not a model.
Researchers’ misuse of terminology such as framework or conceptual framework, theory and
model is a common and ongoing mistake and these terms are often used interchangeably (90).
However, this is not appropriate as each construct encompasses a different level of abstraction
from very broad (frameworks) to more focused (models). The ecological model will represent a
framework in this thesis document.
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Some health promotion frameworks use a very broad approach when categorizing the
various factors that influence behaviour (91). Although these frameworks acknowledge that
internal factors (intrapersonal) and external factors (social environmental) influence health
behaviours, they do not identify specific factors at various social environmental levels. Using
this broad approach as a foundation for intervention can be problematic and ineffective in the
context of childcare centres particularly because children’s behaviours are influenced by external
factors associated with the parental and educator behaviours, childcare centre environment,
community and policy factors. A broad classification scheme would target all external categories
at the same time, without knowing which of these more specific factors, if any, were most salient
(91).
In order to address these deficiencies, McLeroy and colleagues (1988) developed a
health promotion framework that suggests health related behaviours are determined by multiple
factors at multiple levels, with some factors being more influential than others, depending on the
context and the population. The ecological model uses a multilevel approach which serves to
direct attention to specific factors and assumes that ecological categories are systematically
connected. As such, a factor from one ecological category may influence a factor in another
ecological category. This model can be useful in data collection as it allows the researcher to
develop an intervention aimed at systematically addressing factors within each category of the
model. Specifically, the ecological model can direct the selection of variables within each
category. The model can also be used to guide data analysis and results of the variables measured
can be reported in each category of the ecological model.
According to the ecological model, health related behaviours are influenced by factors in
each of the following categories (intrapersonal/ individual, interpersonal, institutional,
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community, and policy) (Figure 1). Additionally, intervention research focusing on behavioural
change at the broader population level shows that health promoting behaviours and in turn an
individual’s health, is impacted by complex interactions among underlying social, economic and
environmental conditions beyond individual control (e.g., population health approach) (92).

Policy

Community

Institutional

Interpersonal

Intrapersonal/
Indivdual

Figure 1. Ecological model adapted from McLeroy and colleagues (1988).
2.2 Population Health Approach
In order to understand health behaviours and ways to change these behaviours it is
beneficial to apply a population health approach in conjunction with the ecological model. A
population health approach aims to understand the individual and collective factors (e.g.,
determinants of health) that determine health through complex and interrelated pathways and
applying this knowledge to maintain and improve health status and reduce health inequities
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among population groups (93). In addition, a population health approach strives to increase
health equity through the promotion of community participation and collaboration among key
stakeholders such as community members, researchers, healthcare professionals and
policymakers. The Public Health Agency of Canada (PHAC) has identified the population health
approach as a key concept for guiding policy and program development aimed at improving the
health of Canadians. Policies and programs aimed at behaviour change among a population must
consider and target the specific determinants of health and interactions among determinants (e.g.,
child development, physical and social environments, social support networks, and biological
and genetic make-up), which have been shown to have a strong influence on the health behaviour
being addressed.
While the ecological model provides a framework for developing multilevel interventions
which address individual and social environmental factors influencing health related behaviour, a
population health approach can be added to the framework to assist in addressing underlying
social, economic and environmental conditions which not only influence health, but also
contribute to health disparities within a given population. Experts suggest that community-based
preventative interventions should focus on both the dynamic properties and contextual factors
present within the environment in which the intervention is being implemented (86,87,94). A
population health perspective considers the interactions among the range of
individual/behavioural and environmental determinants of health; thus assuming that health
related behaviours are influenced by a complex set of factors from multiple contexts that interact
with one another to influence health outcomes (94).
A number of researchers and health professionals have recommended the use of an
ecological model when developing community-based population health interventions aimed at
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disease prevention and health promotion among a population (89,94–96). However, the
incorporation of a population health approach with an ecological model can provide an action
plan for decreasing health risk among early years children by addressing both individual level
and broader contextual factors and interrelationships among factors shown to influence physical
activity and healthy eating behaviours. Such an intervention should: involve educators and
parents in modeling healthy behaviours; ensure that childcare centres have the necessary
resources to provide opportunities for physical activity and healthy eating; establish supports
within the community that aid childcare centres in creating an environment that promotes
physical activity and healthy eating; develop polices for childcare centres that support the
promotion and incorporation of physical activity and healthy eating into the daily routines of
children in care.
Multilevel interventions implemented in any complex community setting such as a
childcare centre, should overcome barriers, reduce health inequities and lead to the evolution of
new structures of interaction (95). Together, a population health approach and an ecological
model can assist in developing a multilevel intervention and guide in the systematic evaluation of
the intervention. Using the population health approach and the ecological model to guide the
evaluation allows researchers to determine the impact of the intervention on individual behaviour
change and assess such domains as interpersonal interactions and relationships, the replacement
or improvement of existing activities and practices, and the redistribution and transformation of
resources (87).
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CHAPTER 3
Healthy Start
3.1 The Evolution of Healthy Start and My Research as a Student Scholar
Over the past six years, I had the privilege of being part of an interdisciplinary and
intersectoral research team focusing on promoting the health of early years children through
physical activity and healthy eating. As a member of this team, I worked as a research assistant,
preparing literature reviews, developing presentations and creating posters to promote our
research. I was involved in organization and participation in two early years symposiums for key
stakeholders in 2007 and 2011. In 2007 this interdisciplinary team began developing a targeted
physical activity and healthy eating intervention for early years children. The intervention
incorporated LEAP (Literacy, Education, Activity and Play), an evidence based physical activity
and healthy eating resource for early years educators (97). This resource, developed and tested at
the University of Victoria, is aimed at increasing physical activity, gross motor skill
development, healthy eating and literacy among early years children.
While working with the interdisciplinary team to develop the intervention I was also
completing my Honour’s degree. My Honour’s research involved interviewing educators in
urban childcare centres to understand the barriers and facilitators they perceived as influencing
their ability to provide physical activity and healthy eating opportunities for children (published
in the Journal of the Canadian Association for Young Children) (58). Following the completion
of my Bachelor of Arts Honour’s degree in Psychology, I began a Master’s of Science degree in
Kinesiology. During this time I expanded my research to investigate the barriers and facilitators
influencing educators in the promotion of physical activity and healthy eating in rural childcare
centres. While interviewing educators in the rural childcare centres I learned that their ability to
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provide opportunities for physical activity and healthy eating was influenced by a number of
unique factors associated with their geographic locale, such as access to resources for promoting
physical activity indoors and outdoors and access to a variety of affordable fresh produce year
round. The combined findings from my Honour’s and Master’s research assisted the
interdisciplinary team in developing the physical activity and healthy eating intervention. My
research contributed to augmenting the LEAP resource and adapting it to fit the needs and
address the various factors identified by educators in Saskatchewan. For example, recipes and
resources were added to include seasonal foods in Saskatchewan. Additionally, promotion of
physical activity during the winter months is a major challenge in Saskatchewan; thus further
attention was given to finding creative ways to incorporate the LEAP activities into indoor
practices. The physical activity and healthy eating intervention was first piloted for 10 months in
urban childcare centres in two cities in Saskatchewan. Educators participating in the urban pilot
study were trained to implement the intervention in their childcare centres. As I was a certified
LEAP trainer I worked with other members of the interdisciplinary team to train educators.
Additionally, I was involved in data collection and data analysis for this feasibility study.
There are a number of benefits to conducting a pilot study. Specifically, a pilot study
greatly reduces the number of unanticipated problems (e.g., issues with measurement tools) as it
provides an opportunity to redesign parts of the study, overcoming difficulties that are revealed
in pilot testing (98). Additionally, it gives the research team ideas and insights that could not be
foreseen without conducting a pilot study. The information gained is then used to increase the
success and feasibility of study if and when it is expanded (98).
During the urban pilot testing we observed differences in compliance to the intervention
among childcare centres. Some centres engaged in all activities and implemented the
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intervention as intended, while others did not. These differences seemed to be closely related to
the attitudes, experiences and behaviours of childcare centre directors and staff. Although uptake
was varied in terms of scope and degree of integration, many of the childcare centre directors
and educators reported successes with the intervention and showed an increase in understanding
and awareness about the importance of physical activity and healthy eating. Children’s physical
activity levels, gross motor skills and centre menus were evaluated at baseline, mid and post
intervention.
To understand participants’ experiences with the intervention, directors, educators and
parents were asked to participate in tape recorded, semi structured interviews. Results from this
pilot study indicated the intervention provided educators with support and resources for
increasing physical activity and healthy eating opportunities for children. Furthermore, increases
in children’s physical activity levels were observed over the course of the intervention. We did
not however, find significant improvements in children’s gross motor development. In relation to
the centre menus, some cooks began incorporating healthier foods such as using whole wheat
flour and brown rice. Two centres began using recipes found in the LEAP resources on a
monthly basis. Some directors, educators and cooks indicated the healthy eating resources were
helpful but they would like further information on how to incorporate locally grown foods.
However, two of the cooks felt that adapting their menus was too much work and they were
resistant to incorporating the healthy eating resources.
The interdisciplinary team worked through other challenges that arose while piloting the
intervention. For example, we determined that having only one training session at the beginning
of the intervention was not sufficient for supporting the educators in the implementation of
intervention. As such, we developed booster sessions to be carried out three months after the
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initial training. Additionally, the nutritional component of the intervention was lacking and did
not provide recipes or activities that include locally grown, cost effective, healthy foods that
were readily available in Saskatchewan.
Following the urban pilot study and based on the findings from my Master’s research in
rural childcare centres, it was decided that the intervention would be expanded into rural
communities. Collectively, members of the interdisciplinary team worked to revise the
intervention using the lessons learned in the urban childcare centre and the findings from my
Master’s work in rural childcare centres. For instance, the training was improved and booster
sessions were added midway through the intervention. In addition, I designed a more specific
nutritional component focused on increasing the consumption of locally grown pulse crops.
Thus, the intervention was revised and enhanced, resulting in a multilevel intervention for rural
childcare centres called Healthy Start. From this point when I refer to “I” and “me” as the
researcher, in many cases I was working in consultation with the interdisciplinary team of
researchers. However I was the primary researcher working in the field during the
implementation and evaluation of Healthy Start in rural childcare centres, as this was the specific
focus of my doctoral research.
3.2 The Healthy Start Intervention
While aiming at more active 3 to 5 year olds who eat healthier, the Healthy Start
intervention targeted many factors within the childcare environment (educators, affordable ongoing support system, novel resources and food, training) that influence healthy behaviours. The
development of this targeted multilevel intervention was guided by McLeroy’s ecological (89)
model and a population health approach (93). Specifically, McLeroy’s ecological model was
used to design an intervention aimed at instigating behaviour change among early years children
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and their educators by systematically targeting factors at various levels (e.g., individual,
interpersonal, institutional, community and public policy) (86,89). This involved engaging rural
childcare centres, directors, educators and parent boards in delivering the multilevel intervention.
Additionally, with the overarching goal of supporting healthy child development among all early
years children, a population health approach was applied in conjunction with McLeroy’s
ecological model. This approach allowed for the development of an intervention which
acknowledges that an individual’s health and health related behaviours are influenced by a broad
range of individual and collective factors and conditions (e.g., determinants of health) and that
health is determined through interactions among these factors in complex and interrelated
pathways. Specifically, this assisted in addressing key underlying determinants of health and the
complex interactions among factors that have been shown to influence physical activity and
healthy eating behaviours among early years children. As such, Healthy Start recognized that
children’s physical activity and healthy eating behaviours are impacted by multiple factors
outside of an individual’s environment (e.g., policy, educator and parent education level, social
support networks etc.).
The Healthy Start intervention consisted of four components (41). The first component
was the Healthy Start Manual (a step by step guide for promoting healthy eating and physical
activity in childcare settings). Specifically, the manual was a flexible guide that provided
examples and suggestions for tailoring and adapting activities and resources to fit the needs of
various childcare centre environments. The second was HOP, an illustrated manual, developed
for childcare environments, containing child-tested physical activity and gross motor skill
development activities designed to increase physical literacy. HOP is part of the evidence based
physical activity and healthy eating resource LEAP (20,41,97). Along with the HOP manual,
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centres received the Healthy Start activity bags containing inexpensive materials (e.g., bean bags,
ribbons, nylons etc.) used to carry out the activities described in HOP. The third component was
Food Flair (also part of LEAP) a recipe book that included activities for engaging children in
food preparation and encouraging healthy eating) (41,97). The fourth component of the
intervention was the ongoing support and communication provided to all participants.
The implementation of the intervention involved training rural educators (in the
intervention group) to use the Healthy Start Manual, HOP and Food Flair within their childcare
centres. As LEAP (HOP and Food Flair) became the cornerstone of Healthy Start, and since I
was a certified LEAP trainer, I along with another member of the research team trained the
educators in Healthy Start.
At training, educators received the necessary equipment to implement Healthy Start in
their childcare centres. Participants were asked to participate in activities in HOP and teach an
activity to the group. The healthy eating component involved training rural educators (in the
intervention group) to use Food Flair within their childcare centres. At this time educators
received the necessary equipment to implement Healthy Start in their centres. Participants were
asked to try activities in Food Flair and demonstrate the activity to the group. The training took
approximately four hours (2 hours for the physical activity component and 2 hours for the
healthy eating component).
Parents were invited to a Healthy Start information night where they were given an
invitation letter describing the intervention activities and research procedures (Appendix A).
Approximately 20 weeks into the intervention, booster training sessions were conducted to
support educators in troubleshooting, overcoming any challenges that arose with implementation,
and provide ongoing support. These activities were helpful in increasing fidelity to the
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intervention. Additionally, the booster sessions were designed to provide training for new
educators who were hired after the initial training. In the final months of implementation a
Healthy Start celebration was held at each intervention childcare centre to thank childcare staff,
children and parents for participating in Healthy Start. Healthy Start activities were played and
snacks were provided by the research team. Healthy Start was implemented over 48 weeks in the
intervention childcare centres. Educators in the comparison childcare centres continued their
usual practices and were then offered the Healthy Start intervention 48 weeks after the
intervention group received their training. A delayed wait-list method was used to evaluate the
Healthy Start intervention.
The Healthy Start intervention is depicted in the program logic model (PLM) (Figure 2).
Each component of Healthy Start is listed at the top of the model; the intervention activities with
corresponding outcomes can be found in the rows below. Evaluation procedures and
measurement of outcome variables are described in the chapters to follow.
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Figure 2. Healthy Start program implementation logic model.
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CHAPTER 4
General Methods
4.1 Research Design
A population health wait-list comparison intervention design (48 weeks delayedintervention) was used to evaluate the effectiveness of Healthy Start on: supporting educators in
the provision of physical activity and healthy eating opportunities; and ultimately increasing
physical activity levels, motor skill development and healthy eating behaviours among children
aged 3 to 5 years in the participating childcare centres.
A total of six rural childcare centres participated in the study. Three centres made up the
intervention group and three different centres made up the comparison group (Figure 3).
Previous community-based delayed-intervention research with children had waited up to 48
weeks to provide the intervention to the comparison group (99,100). When working in
community settings there are often ethical issues related to withholding an intervention from
some individuals or groups in order to evaluate a program and/or resources; thus employing a
wait-list control design is a common and effective way to resolve such ethical concerns (101).
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Figure 3. Study design of Healthy Start.
4.2 Settings and Participants
Licensed childcare centres were recruited through the connections I established while
conducting my Master’s research in various rural communities. The six participating childcare
centres (three Francophone and three Anglophone) were located in five different rural and semirural communities in Saskatchewan. One rural community contained both a Francophone and
Anglophone childcare centre. The communities were matched as best possible on size and
geographic locale. A detailed description of each childcare setting can be found in Table 1.
After receiving parental consent and losses to follow-up a total of 69 children
participated in the study. Losses to follow-up were due to the fact that children had left the centre
or were not in attendance during midpoint and/or baseline data collection. A total of 16 children
were lost to follow-up or had missing data. Demographic information obtained revealed that the
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mean age of participating children was 4 years 9 months. In the intervention group (n=42) 61%
of children were male and 39% were female. In the comparison group (n=27) 67 % were male
and 33% were female.

Centre

Approximate #
of Educators
trained in
Healthy Start
and/ or
involved in the
study from
2011-2012

Number of
children
involved in the
study over the
course of 20112012

Capacity
for
children
aged 2.5-4
at the
centre

Total
capacity
of centre

Daily free
play
times

Educators
Qualifications

Physical
Activity
Policy

Approximate
Size of Rural
Community

C_A

4

11

30

80

Changes
Daily

ELCC
Diploma

No

30 000

C_B

2

7

10

18

Changes
Daily

ELCC
Diploma

No

1500

C_C

2

9

10

15

Changes
Daily

ELCC
Diploma

No

700

I_E

5

8

8 (full
time)

30

ELCC
Diploma

No

2000

I_D

2

14

15

27

6:30-9
am, 2:305 pm
Changes
Daily

ELCC
Diploma

No

30 000

I_F

4

20

25

67

6-9 am,
3pm
until
pick-up

ELCC
Diploma

No

800

Table 1. Description of participating childcare centres (n=6).
4.3 Procedures
The first step of the study involved meeting with educators at the intervention and
comparison childcare centres. At this time both the implementation and evaluation components
of the Healthy Start intervention were described and information on the evaluation strategy was
presented. Consent forms were distributed to educators (Appendix B). The childcare centre
director was given information packages for parents (at both intervention and usual practice care
centres) with children 3 to 5 years of age. The information package included a description of
Healthy Start and consent forms. Parents who were interested in having their children participate
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in the study were asked to sign the consent forms (Appendix C). A study presentation was
carried out in each childcare centre to inform parents and respond to all questions. It was
explained to both educators and parents that the study had been approved by the University of
Saskatchewan Behavioural Research Ethics Board (Appendix D). Additionally, confidentiality of
all data provided was assured and it was explained that identifying names would be separately
stored, away from all interview transcripts and questionnaires. Anonymity or protecting the
participants’ identity was assured in the reporting and in any aspects of the study. Once consent
was obtained baseline data collection began.
Below Table 2 provides a list of main outcome variables and the corresponding measures
that were used in the evaluation of Healthy Start. It should be noted that although Healthy Start
was conceptually a multilevel intervention, the small sample size did not allow multilevel
analysis to be performed.

Main Outcome Variables
Physical Activity Levels
Gross Motor Development
Opportunities for Physical Activity
Healthy Eating Behaviours
(including consuming pulse crops)
Indoor and Outdoor Childcare
Centre Physical Activity
Environment
Opportunities for Healthy Eating
(including opportunities for pulse
crop consumption)
Opportunities for pulse crop
consumption

Measures
Accelerometers,
Test of Gross Motor Development II
Educator Interviews, Direct Observation
Educator Interviews, Direct Observation
Environmental Scan (EPAO Tool)

Menu Review, Educator Interviews,
Direct Observation
Pre-Post Pulse Crop Questionnaire,
Menu Review, Educator Interviews,
Direct Observation

Table 2. Main outcome variables and corresponding measures.
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Specific data collection, analysis procedures and results are described separately in
papers 1, 2 and 3. In paper 1 (chapter 5), I will discuss data collection, data analysis and results
associated with the physical activity component of the Healthy Start intervention. Paper 2
(chapter 6) highlights the measurement, evaluation and results of the healthy eating component
of Healthy Start. In paper 3 (chapter 7), I will report on the feasibility of implementing and
evaluating a pulse crop pilot study in one of the childcare centres already receiving the Healthy
Start intervention. All the results are then discussed in an integrative and critical manner and lead
to the last two chapters of the present dissertation.
I am the first author on all three papers and as such, I was the primary author for papers
1, 2 and 3. However, my committee has reviewed and provided feedback on each paper.
Therefore, the co-authors of these papers are my supervisor, Dr. Anne Leis and my committee
members: Dr. Louise Humbert, Dr. Nazeem Muhajarine and Dr. Rachel Engler-Stringer.
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PRELUDE TO PAPER 1
The primary purpose of this research was to evaluate a multilevel communitybased physical activity and healthy eating intervention (Healthy Start) in rural childcare centres
in Saskatchewan. Paper 1, which is presented as a publishable manuscript, will discuss the
results of the first thesis objective, that is the evaluation and results of implementing the physical
activity component of Healthy Start. More specifically, this paper will address the following
objective 1 sub-objectives:
a) Determine if over the course of the intervention, Healthy Start contributed to increases
in physical activity levels and improvements in motor skill development among early years
children aged 3 to 5 years.
b) Determine if Healthy Start supported educators in providing children with more
opportunities for physical activity.
c) Describe educators’ experiences and perceptions of Healthy Start and its influence on
physical activity within the childcare centre environment.
Paper 1 will conclude with key learnings and provide recommendations for measuring
and promoting physical activity in childcare centres and among early years children.
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CHAPTER 5
Paper 1
The introduction and methods sections below may repeat key aspects of the review of literature
or the general methods section directly pertinent to the purpose of the study.

Title: Healthy Start: An Intervention to Support Educators in Providing Physical Activity
Opportunities to Children in Childcare
5.1 Introduction
The recent Canadian Community Health Measures Survey (CCHMS) indicates that 84%
of children ages 3 and 4 years are meeting the recommended physical activity guidelines of 180
minutes of daily physical activity at any intensity (9). However, there is a significant decrease in
physical activity levels by the time children reach the age of 5; only 14% of Canadian children 5
years of age are meeting the physical activity guidelines for children and youth (60 minutes of
daily MVPA) (9). Furthermore, only 18% of children ages 3 and 4 years meet the Canadian
Sedentary Behaviours Guidelines for the Early Years (9). Low levels of physical activity and
long periods of sedentary behaviour have been associated with increases in overweight and
obesity among early years children (0-5 years) (102). Canadian statistics show that among
children ages 2 to 5 years, 15.2% are overweight and 6.3% are obese (10). Furthermore,
overweight children under the age of 6 are four times more likely to become obese in later
childhood and continue on this negative trajectory into adulthood (12,103).
Aspects of children’s social and physical environments have been highlighted as sources
of influence on young children’s physical activity and sedentary behaviours (24). Over 50% of
Canadian early years children spend an average of 29 hours per week in out of home childcare;
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many children attend licensed childcare centres in particular (25). Childcare centres provide care
for up to 90 children in a group setting. A childcare centre provides services to children ranging
in age from 6 weeks up to and including 12 years of age. However, on average, children in full
day care are between ages 6 months and 5 years (73). As such, childcare centres have been
identified as the ideal environment to implement interventions aimed at promoting physical
activity among early years children (27,67). There is evidence to suggest that childcare centres
could benefit from such interventions, as a recent study conducted in in the United States
indicates that less than 60 minutes of licenced childcare centers offer outdoor play per day and
two-thirds have insufficient indoor play spaces (104).
Intervention research aimed at promoting healthy behaviours (e.g., physical activity and/
or healthy eating) and preventing obesity among early years children, has been developing and
expanding in recent years. There have been a number of international intervention research
studies aimed at obesity prevention among early years children through the promotion of
physical activity (105–109). These interventions use multilevel approaches to target physical
activity and sedentary behaviours among early years children in childcare and at the community
level. Physical activity levels were evaluated indirectly through questionnaires and
anthropometric measures.
In the United States there have also been a number of recently published studies
documenting the impact of physical activity and/or healthy eating interventions on promoting
healthy behaviours among early years children (32,33,110,111). Some of these studies have
reported short-term improvements in healthy behaviours among children. Many of the
interventions are carried out in childcare centres; as such evaluation tends to focus on measuring
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changes in centre practices and do not include a direct evaluation of children’s behaviours (e.g.,
physical activity and sedentary behaviours).
Children’s motor skills development has been indicated as an influential factor
determining children’s level of physical activity participation. Basic motor skills include both
locomotor skills and object control skills (45). Children who develop these basic skills are able to
move with competence and confidence and are considered to be physically literate (45).
Research shows that children who are physically literate have both the confidence and skills to
participate in a wide range of physical activities throughout their childhood and beyond (43).
Therefore, interventions aimed at increasing physical activity among early years children should
also include a strategy for targeting and evaluating motor skill development.
In Canada, intervention studies aimed at increasing physical activity and motor skill
development among early years children in childcare are limited. Research recently conducted in
Canadian childcare settings suggests that in order promote physical activity among early years
children, it is important to motivate educators not only to provide physical activity opportunities,
but also engage in these activities with the children (23, 24). As such, physical activity
interventions in childcare centres should include a component targeting educators’ attitudes,
knowledge, confidence and intention to implement the intervention (20). Goldfield and
colleagues are currently implementing a randomized control trial (RCT) testing the efficacy of an
intervention designed to increase physical activity, reduce sedentary behaviour, improve motor
skill development and body composition among children attending licenced urban childcare
centres in Ontario (67). However, the results of this study are not yet known.
Building on research to date, a bilingual (French and English) multilevel communitybased intervention, Healthy Start was developed to promote physical activity and healthy eating
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in childcare centres (41). Initially Healthy Start was piloted in four urban childcare centres in
Saskatchewan. However, given that in the Prairie Provinces many childcare centres are located
in rural communities (populations less than 10,000) (113), the intervention was revised and
expanded to six rural childcare centres throughout Saskatchewan.
5.1.1 Purpose
This article will focus on evaluating the physical activity component of Healthy Start and
report on how the intervention influenced physical activity in rural childcare centres. The
specific study objectives were as follows.
a) Determine if over the course of the intervention, Healthy Start contributed to
increased physical activity levels among early years children aged 3 to 5 years.
b) Determine if over the course of the intervention, Healthy Start contributed to
increased gross motor skill development among early years children aged 3 to 5 years.
c) Determine if over the course of the intervention, Healthy Start contributed to
improvements in the childcare centre environment which promoted physical activity
participation among children.
d) Determine if over the course of the intervention, Healthy Start contributed to increased
support and resources for educators in providing children with more opportunities for physical
activity.
e) Describe educators’ experiences and perceptions of Healthy Start.
Additionally, it was hypothesized that compared to childcare centres not receiving
Healthy Start, childcare centres in the intervention group would provide more opportunities for
physical activity and children would engage in higher levels of physical activity and have greater
improvements in motor skill development at the end of the intervention.
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5.2 Healthy Start Intervention
Guided by McLeroy’s ecological (89) model and grounded in a population health
perspective, a multilevel intervention, Healthy Start, was developed to promote physical activity
in childcare settings (41). Specifically, the physical activity aspect of the Healthy Start
intervention consisted of four components. The first component was the Healthy Start Manual (a
step by step guide for promoting healthy eating and physical activity in childcare settings). The
second was HOP, an illustrated manual, developed for childcare environments, containing childtested physical activity and gross motor skill development activities designed to increase
physical literacy. HOP was part of an evidence based physical activity and healthy eating
resource called LEAP (20,41,97). The third component was the Healthy Start activity bags,
which contain inexpensive materials (e.g., bean bags, ribbons, nylons etc.) for carrying out the
activities described in HOP. The fourth component of the intervention was the ongoing support
and communication provided to all participants. The program logic model (PLM) provides a
detailed diagram of the Healthy Start Intervention components (Figure 2).
The intervention involved training rural educators (in the intervention group) to use the
Healthy Start Manual and HOP within their childcare centres. Training was carried out by two
Healthy Start trainers (myself and another Healthy Start team member). The training took
approximately two hours; at this time educators received the necessary equipment to implement
Healthy Start in their care centres. Participants were asked to participate in activities in HOP and
teach an activity to the group. As part of the intervention delivery, parents were invited to a
Healthy Start information night where they were informed about the intervention activities and
research procedures. Approximately 24 weeks into the intervention, booster training sessions
were held. Healthy Start was implemented over 48 weeks in intervention childcare centres.
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Educators in the comparison childcare centres continued their usual practices and were offered
the Healthy Start training 48 weeks after the intervention group received their training.
5.3 Methods
A detailed description can be found in the general methods section (Chapter 4).
5.3.1 Design
A population health wait-list comparison intervention design (48 weeks delayedintervention) was used to evaluate Healthy Start on supporting educators in the provision of
physical activity opportunities and increasing children’s physical activity levels.
5.3.2 Participants
After receiving parental consent, a total of 69 children participated in the study.
Demographic information revealed that the average age of participating children was 4 years 9
months. In the intervention childcare centres (n=42) 61% of children were male and 39% were
female. In the comparison childcare centres (n=27) 67 % were male and 33% were female.
5.3.3 Data collection
Data collection took place at three time points (baseline, prior to the intervention
beginning, mid intervention (24 weeks into the intervention) and post intervention (immediately
after the 48 week intervention). Losses to follow-up and regular attendance had a significant
impact on both physical activity and gross motor development measurement. For example, some
children who were present for baseline measurement had left the centre or were not present on
the day I returned to conduct midpoint and/or endpoint data collection, which involved fitting
children for their accelerometers and measuring gross motor development. Accelerometers were
set to start measuring physical activity on a particular day and if children did not return to the
centre for a few days during the week physical activity was being measured, this limited the
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number of valid days of physical activity measurement for those children. Furthermore, a
number of the children who participated in baseline evaluation of gross motor development were
not present for endpoint evaluations. Therefore, gross motor development data were missing for
a number of children and in turn this influenced the overall measurement of gross motor
development and corresponding results.
Quantitative and qualitative data were collected concurrently. Quantitative measures were
carried out in both intervention and comparison childcare centres. Every effort was made to
conduct quantitative data collection during the same weeks in both intervention and comparison
centres. This was to help control for the effect weather might have on children’s outdoor
playtime and physical activity levels. If all centres wore the accelerometers at the same time the
effect of weather would be similar on all centres. Qualitative data collection was carried out in
the intervention childcare centres only.
5.3.4 Quantitative Data Collection
Accelerometers. Physical activity levels of children were assessed with Actical accelerometers
(Mini Mitter Co., Inc., Bend, OR, USA). Accelerometers provide an objective measure of
habitual activity which is not dependent on self-report. Accelerometers measure the intensity of
most physical activities (aside from bike riding that does not involve vertical movement of the
trunk and swimming) as well as frequency.
At three time points (baseline, mid and post intervention) children were asked to wear the
accelerometers. Parents were asked to put the accelerometers on when their children got up in the
morning and to remove the accelerometers at night when the children went to bed. They were
also advised to remove the accelerometers during any water-based activities.
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In order to capture the sporadic nature of children’s physical activity, accelerometers
measured movement in 15 second epochs (114). Commonly used cut points for children’s
physical activity intensities (sedentary to vigorous activity levels) (115), were applied to produce
a series of activity intensities measured in minutes, representing all activity levels [e.g.,
sedentary (SED), light physical activity (LPA), moderate to vigorous physical activity (MVPA),
and total physical activity (LPA + MVPA= TPA)]. I chose to calculate TPA because recent
physical activity guidelines state that early years children should accumulate 180 minutes of
daily physical activity at any intensity (21). The raw data were analyzed using custom software,
KineSoft version 3.3.63 (KineSoft, Loughborough, UK). Standardized quality control and data
reduction procedures were carried out (116).
Test of Gross Motor Skills (TGMD) II. Is used to assess gross motor skills of children aged 3–10
years (117,118); and was used in the present study to evaluate children’s motor skills. The 12
skills tested are subdivided into two skill areas: locomotor skills and object control skills. The
TGMD II testing took place at baseline and post intervention in both intervention and
comparison childcare centres. Data from the analyzed TGMD II provided a standard score,
percentile scores and age equivalents. In order to get a combined measurement of the two subtest
scores (locomotor skills and object control), standard scores are summed and then converted into
a total gross motor quotient (GMQ). The GMQ is the most useful value obtained from the
TGMD-2 because it reflects the basic constructs built into the test, is highly reliable and is a
composite of both subtests (118). It controls for age and is therefore the best estimate of an
individual’s current gross motor development.
Environmental scans. Environmental scans were conducted with the environment and policy
assessment and observation Tool (EPAO) (32). The EPAO is a comprehensive tool designed to
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measure various aspects of the childcare centre environment that are related to the promotion of
physical activity and motor skill development. The tool is divided into an observation section
and a document review section. The observation section is then separated into three different
segments which include eating occasions, physical activity and centre environment. The
environmental scans were guided by the observation section of the EPAO tool, specifically the
segment related to observing the centre environment for resources that promote physical
activities. This section contains seven questions, with each question containing a number of subquestions. The data gathered in the environmental scan were analyzed using the EPAO scoring
grid created by Ward and colleagues. Environmental scans were carried out at baseline and post
intervention.
5.3.5 Qualitative Data Collection
Educator interviews. One-on-one interviews are a valuable method for gaining insight into
people's perceptions, understandings and experiences of a given topic, and can contribute to indepth data collection (119). This type of interview is a commonly used data collection method in
health and social research (119). One-on-one interviews were conducted with educators working
with children aged 3 to 5 years, as well as centre directors to determine their experiences with
implementing Healthy Start in the childcare centre. A total of 9 interviews were conducted over
the course of the intervention. Educators were asked to describe their overall experience with
implementing Healthy Start. Additionally, they were asked to discuss any changes in children’s
physical activity behaviours (ex. increases or decreases of children participating in group play
and choosing to engage in Healthy Start activities in free time) over the course of the
intervention.
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A semi-structured interview guide containing open ended questions was used to facilitate
the interviews. To ensure thoroughness and accuracy of the questions, the interview guide was
pilot tested by myself and another Healthy Start team member in the previous urban pilot study.
Non-participant observations and field notes. Non-participant observation involves observing
participants in their natural setting, with the researchers’ presence having little to no influence on
the participants’ behaviour (120). I made every effort not to disrupt the children’s usual routines.
Thus when children were playing outside, I would observe the activities from a distance, often
out of the children’s sight. During these observations I kept detailed field notes documenting
interactions among children and between children and staff. Observation data provided detailed
information about how the intervention was being implemented, including group interactions
during free play and organized physical activities. For example, I observed if all children joined
in when HOP activities were taking place and if educators were joining in, not simply directing
the activities. Observations were carried out at three time points (baseline, mid and post
intervention).
5.3.6 Data Analysis
Descriptive statistics were computed on data from environmental scans, accelerometers
and TGMD II. All statistical analyses were carried out using IBM SPSS Statistics 20 for
Windows (23). Data were considered statistically significant if a 2-tailed p value of less than
0.05 was reported. Participants with missing data were not included in the data analysis.
Environmental scans. Baseline and post intervention environmental scans were scored and
compared to identify changes in the centre environment related to the promotion of physical
activity and motor skill development. Environmental scans were scored out of a potential 56
points. Specifically, t-tests (independent and paired) were performed to compare baseline and
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post environmental scan scores between the intervention and usual practice groups and within
the intervention group.
Accelerometers. Accelerometry data was entered into SPSS and comparisons were made to
determine changes in physical activity levels between and within groups over the 48 week
intervention. The criteria for a valid day was 8 hours of consecutive wear and 60 minutes of
consecutive zeros allowing for 2 minutes of interruptions was the criteria used for non-wear. All
data with at least one valid day of data was included in the analyses.
Analysis of variance (ANOVA) was used to evaluate differences within intervention
group means on measures of daily: wear counts, wear minutes, sedentary minutes, light PA
minutes, MVPA minutes and TPA. When appropriate, Tukey post hoc tests were performed to
determine which centres were significantly different from one another (e.g., if significant
differences were reported between centres). Between group (intervention and comparison)
differences in wear counts, wear time and physical activity levels were evaluated using
independent t-tests.
TGMD II. Independent t-tests were performed to compare baseline and post GMQ scores
between intervention and comparisons groups to determine if there was changes children’s gross
motor skills development. Paired samples t-tests were also used to compare baseline and post
intervention GMQ scores within the intervention group.
Educator interviews. One-on-one interviews were transcribed verbatim. Thematic analysis was
used to analyze the interview transcripts (121). Each interview transcript was reviewed and
divided into meaning units. These units were coded, and similar codes were grouped together to
create categories (119). Categories were reviewed and linkages among categories were
examined. Similar categories were merged together to create larger overarching themes. Once all
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transcripts were categorized each theme was reviewed to be sure all the data were categorized
appropriately. Each theme was then examined in detail to determine its fit and relevance. Once
finalized, themes were defined and named to accurately represent educators’ experiences and
perceptions of the intervention. Themes were categorized in one of the five levels identified in
the ecological model. Quotes from participants were chosen to provide an example of responses
given during the interviews. Quotes were shared with educators to ensure that they accurately
captured educators’ views and experiences.
Field notes collected during non-participant observations. Information I gathered during nonparticipant observations was summarized and compared with educator feedback provided in
interview transcripts. Specifically, I used my field notes to confirm and supplement data
collected regarding the use of Healthy Start and educator and child interactions related to
physical activity participation.
5.4 Results
5.4.1 Children’s Physical Activity Levels
As the intervention was implemented in childcare centres the accelerometer data reported
focuses on weekday physical activity levels. Baseline and endpoint results for average weekday
wear minutes, counts per minute and minutes of activity at various levels of intensity are
reported in Table 3.
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Data Collection
Time point

Intervention Group

Comparison Group

p-value

(n=42)

(n=27)

(* = Sig)

Wear Minutes--Baseline

690.36 (103.72)

675.06 (42.77)

NS

Wear Minutes--Endpoint

680.25 (65.78)

663.73 (63.62)

p <0.05*

Counts per Minute--Baseline

382.78 (140.58)

431.10 (110.53)

p <0.001*

Counts per Minute--Endpoint

530.76 (163.20)

389.50 (116.40)

NS

SED--Baseline

392.83 (59.49)

369.17 (40.86)

NS

SED--Endpoint

360.00 (77.49)

386.20 (52.17)

NS

MVPA--Baseline

47.97 (19.70)

52.56 (17.70)

NS

MVPA--Endpoint

66.74 (31.01)

45.54 (21.24)

p < 0.05*

TPA--Baseline

284.30 (57.67)

305.87 (52.40)

NS

TPA--Endpoint

310.12 (66.93)

281.32 (41.96)

NS

Table 3. Average weekday wear minutes, counts per minute and minutes of physical activity at
various levels of intensity, values reported are Mean (SD).

Increases in mean counts per minute from baseline to endpoint were observed for the
intervention group only. Although not statistically significant, results also indicated that children
in the intervention group (n=3) decreased their SED behaviours over the course of the
intervention and engaged in less daily SED behaviour at endpoint than the comparison group
(n=3). Furthermore, results from the comparison group showed increases in daily SED behaviour
from baseline to endpoint.
Between group differences in MVPA levels were not significantly different at baseline or
midpoint evaluation. However, endpoint measurement indicated that children in the intervention
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group were engaging in significantly more MVPA than the comparison group. An obvious
pattern was observed among the intervention group showing an increase in TPA levels over the
course of the intervention. This increasing pattern was not reported among the comparison
group; in fact a decreasing pattern was observed.
Within group differences in physical activity levels were also observed in the intervention
group. Specifically, two of the centres reported significantly higher TPA and MVPA levels post
intervention than the third centre. The two centres with higher post intervention physical activity
levels were the most compliant centres in the intervention group. For example, educators in these
centres consistently provided detailed notes of Healthy Start activities they were incorporating
into their daily routine and often had suggestions of how activities could be improved or adapted.
Furthermore, these centres reported the greatest improvements in environmental scan scores.
5.4.2 Children’s Gross Motor Development
Between and within group differences in GMQ scores at baseline and post intervention
were not significantly different. Children in both the intervention and comparison groups showed
increases in GMQ scores over the course of the intervention, however a greater increase was
observed among the intervention group (Figure 5). The GMQ scores among the intervention
group increased from (M = 59.63; SD =23.83) at baseline to (M = 64.00; SD = 28.34) at endpoint
whereas those observed in the comparison group increased from (M =53.19; SD= 35.58) at
baseline to (M =56.80; SD = 26.55) at endpoint.
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Mean GMQ
Score

Pre Intervention
TGMD II
Post Intervention
TGMD II

Comparison

Intervention

Group

Figure 4. Baseline and post intervention GMQ mean scores.

5.4.3 Changes to the Childcare Centre Environment
Overall, between group differences for environmental scan scores at baseline and post
intervention were not statistically significant; however the intervention centres did have a higher
post intervention mean score (M= 25.00 SD= 3.75) than the usual practice centres (M= 17.50; SD
= 3.30; p=0.06) (Figure 6). Again, although not statistically significant, a general increasing
pattern was observed within the intervention centres, indicating improvements in the physical
activity environment from baseline (M=21.33; SD= 3.36) to post intervention (M= 25.00; SD=
3.30). Moreover, this increase was not observed in the usual practice centres.
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Comparison

Group

Figure 5. Baseline and post intervention environmental scan mean scores.

5.4.4 Experiences and Perceptions of Educators
One-on-one interviews were carried out with all educators in the intervention centres who
received Healthy Start training (n=11). The interviews provided an avenue for monitoring
fidelity to the intervention and for gaining insight into the educators’ perception of how the
intervention influenced physical activity within the childcare centre. Overall educators felt that
Healthy Start provided many new ideas for incorporating physical activity into the daily
schedule. One educator stated, “It has given me so many new ideas and just made my job
easier.”(F) They felt the resources were easy to use and the activities in the HOP manual were
creative yet simple. Another educator remarked, “Kids loved it. As a whole it was great.”(D)
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Activities in Healthy Start are designed to be adapted for various childcare environments and
groups. As such some centres adapted activities to accommodate the needs of each centre. “We
had to adapt some activities so all ages could participate; this took some time but once we got
this sorted it out the kids enjoyed it.”(D) Educators unanimously reported that they would
recommend Healthy Start to their colleagues at other childcare centres. “Yes we would
recommend it (Healthy Start), in fact we already have.”(D)
A number of key themes were developed to represent educator perceptions of how
Healthy Start influenced their ability to provide physical activity opportunities for children. For
example, educators explained that Healthy Start was particularly suited for increasing physical
activity in small indoor spaces during the winter months. This theme was supported by results
obtained in the environmental scans, which indicated improvements in the intervention centre
environments to promote physical activity. Additionally, many educators felt the intervention
was helping not only in promoting physical activity, but also in encouraging educators to
participate in physical activities with the children. For instance, during interviews, educators
reported improvements in children’s physical activity participation and gross motor skills. A
description of each theme and corresponding quotes representing educator perceptions of how
the Healthy Start intervention influenced their ability to provide physical activity opportunities
and how this in turn influenced children’s physical activity behaviours can be found in Table 4.
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Theme (Ecological
Level)

Description

Quote

Educator Participation
(Individual)

Educators explained it
“Even though the activities can be child directed
was important for adults the kids still want adults to be involved.”(F)
to participate in activities
and they felt Healthy Start
encouraged adult
involvement

Educator perceptions of
parental involvement
(Interpersonal)

Aware of Healthy Start, “Parent involvement is an issue all the time, not
but generally not involved just with LEAP.” (SB)
with it the activities.
Some expressed interest “Parents put the belts on and that is about
in HOP activity cards that all.”(D)
were sent home.

Educator perception of
changes in children’s
physical activity
behaviours (interpersonal)

Many educators noticed “Improvements in physical literacy were obvious,
substantial improvements especially among one child who had really
in children's physical
struggled with activities in the past. We saw such
literacy (e.g., throwing
an improvement that the mom was even on
board and began using Healthy Start activities at
and kicking a ball)
home to help her child”.(D)
“Since the children often choose the activities
they are excited to play them.”(D)
“They love to see the book and bag come
out.”(D)

Incorporation of Activities
(Institutional)

Some centres added a
“We score each activity with an X or √,
Healthy Start section to depending if the children like it.”(D)
their weekly lesson plans

Promoted physical activity Increased opportunities, “We built a big hill in the yard so the kids could
during winter months
particularly in the winter run up and down it and use it for sledding in the
(Institutional)
months
winter.”(D)
“We were able to do a lot of activities from
Healthy Start indoors in the winter.”(F)
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Theme (Ecological
Level)

Description

Quote

Promoted use of local
facilities (Community)

Some centres began to
“We walked over to the school to use the gym,
regularly use community the kids really enjoyed that.”(D)
facilities for physical
activities

Support for government
legislated physical activity
(Policy)

Educators discussed the
lack of government
legislated physical activity
policy and said they
would advocate such a
policy

“I think there should be a provincially policy (for
physical activity) because it would ensure all
centres had to provide a certain amount of
physical activity to children.”(D)

Table 4. Themes representing educator’s perceptions of how Healthy Start influenced physical
activity in the childcare centre.

5.5 Discussion
Overall, increases in children’s MVPA levels were reported among the intervention
group. Moreover, the Healthy Start intervention was effective in supporting educators to increase
the physical activity opportunities they provided to rural early years children.
Previous research states that interventions aimed at behaviour change are most effective
when a multilevel approach that focuses on change beyond the individual level is applied (122).
Researchers investigating physical activity among early years children have identified multiple
factors (both barriers and facilitators) shown to influence children’s physical activity behaviours
(1,20,24,43,112). These factors include but are not limited to: children’s abilities and motor skills
(individual level); parental and educator behaviours and the provision of physical activity
opportunities (interpersonal level); access to space for active play, including safe neighborhoods
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and communities (environmental level); and policies for physical activity in childcare settings
(policy level).
There is increasingly strong evidence to suggest that opportunities for physical activity
(e.g., running, leaping and hopping, and kicking, throwing and catching a ball) benefits gross
motor skill development during the early years (24,44). In addition, studies show that children
who develop motor skills during their early years, have increased physical activity participation
and self-perceived competence related to athletics and academics during their school aged years
(24,43,67,123). The Healthy Start intervention aimed to increase children’s physical activity
levels and improve children’s motor skills through targeting interpersonal factors (educators
attitudes, knowledge and behaviours related to the promotion of physical activity and motor skill
development in children), institutional factors (providing solutions for barriers to physical
activity caused by the physical aspects of the childcare centre environment) and community
factors (identifying community facilities that could be used to provide physical activity
opportunities, particularly during the winter months). Healthy Start was different from most
interventions targeting physical activity in the early years because it attempted to address both
physical activity and motor skill development through targeting factors beyond the individual/
behavioural level and included strategies for addressing aspects of the centre environment and
using resources within the rural communities.
Increases in physical activity were reported among the intervention group. Specifically,
accelerometry results indicated that children in the intervention group had significantly higher
MVPA levels post intervention than the comparison group. In relation to children’s motor skills,
significant differences were not observed between the intervention and comparison groups over
the course of the intervention. There was however, an obvious pattern indicating that children in
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the intervention group had greater improvements in their gross motor development than children
in the comparison group.
Childcare centre environments have also been shown to have a strong influence on
physical activity levels of children. For instance, in a study by Temple and colleges (2010)
caregivers reported that rules for play indoors, the size of indoor spaces for play and safe outdoor
place spaces were all factors influencing the promotion of physical activity opportunities for
children (30). Similarly, Bower and colleagues found that aspects of the centres physical
environment such as, large outdoor play spaces, portable play equipment and fixed play
equipment related to physical activity behaviors among children (31). As such, Healthy Start
targeted aspects of the childcare centre environment including resources and ideas on how to use
small spaces inside the centre to promote active play and motor skill development. Furthermore,
educators were encouraged to use their outdoor space, including natural features present in the
outdoor area such as, hills and open areas to play with the children. The environmental scan
scores did not show statistically significant improvements in the environmental scans from
baseline to post intervention for either group. However, unlike the comparison group, the
intervention group reported improvements in environmental scan scores from baseline to post
intervention. Thus, suggesting that Healthy Start did help the childcare centres to create
environments that promote physical activity and motor skill development among the children.
Educators perceptions captured in the one-on-one interviews indicated that Healthy Start
was able to increase educator’s confidence and personal behaviours associated with the provision
of physical activity opportunities and participation in physical activity with the children. This is
important because research shows that young children are more likely engage in a particular
behaviour if an adult (parent, educator etc.) is modeling the same behaviour(38,39). During the
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one-on-one interviews educators also stated that prior to Healthy Start training, they lacked
knowledge and confidence in providing physical activity opportunities and engaging in these
activities with the children. However, following the intervention educators felt more equipped
and confident in providing and engaging in physical activity opportunities Educators felt this in
turn had a positive impact on children’s physical activity levels.
Healthy Start also addressed institutional factors associated with influencing children’s
physical activity behaviours. Specifically, using lessons learned in Healthy Start training,
educators were able to increase physical activity opportunities provided inside the childcare
centre and during the winter months. For example, educators began incorporating small bursts of
physical activity into routine activities (e.g., educators had children hop like bunnies while going
to wash their hands for lunch). Other centres created Healthy Start stations in their centre where
children could engage in small games encouraging active play. Increasing physical activity
opportunities was also linked to the use of local community facilities as some centres used the
school gym or the community centre as a space for physical activity during the winter months.
In addition to targeting specific factors related to educators, children and childcare
centres the intervention also attempted to impact broader determinants of physical activity such
as lack of a physical activity policy in childcare centres. To date no attempts have been made by
the provincial government to implement a provincial physical activity policy, and educators
reported they would advocate for such a policy and consider implementing their own policies at
the institutional level. Moreover, results from this study provide evidence that children are
exceeding the recommended minutes of daily sednetary behaviour (22) and engaging in fewer
than recommended minutes of daily of MVPA (21). Of course, the lack of a provincial physical
activity policy for childcare centres is not the only factor contributing to low physical activity
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levels and high levels of sedentary behaviour among Canadian early years children. However,
childcare centres could benefit from such policies as they would specify amount and intensity of
daily physical activity. The development and implementation of provincially legislated physical
activity policies have been recommended in previous studies by both educators and researchers
(67,68).
Study Strengths and Limitations
Among the strengths of this study was the fact that a wait-list comparison design was
employed to evaluate the Healthy Start intervention. The use of a comparison group allowed me
to conclude with more certainty that changes associated with physical activity in the intervention
group could be attributed to the Healthy Start intervention. Additionally, a wait-list ensured that
the centres in the comparison group were also provided the opportunity to implement and benefit
from Healthy Start; thus, limiting the ethical challenge that arises when only offering a program
to the intervention group. A second strength was the intersection of the ecological model and a
population health approach assisted in not only targeting specific factors while designing and
implementing the intervention, but it also guided the evaluation. Specifically, I was able to
identify how the intervention successfully influenced or failed to address specific factors
(influencing physical activity) in each ecological category and interactions between categories.
As with any research, there were limitations to this study. The most obvious limitation
was the small sample size, which, although not an issue in qualitative research, proves to be
problematic when employing quantitative methods. For instance, the small number of
participants likely contributed to the overall lack of non-significant results, even when
differences appeared to be large. The findings are limited to the sample population and the
childcare centres that participated in the study.
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Another main challenge related to analysis is the assessment of valid days and wear time
with young children. Experts suggest that data analysis should include 80% of the sample with
valid data (125,126). In order to achieve this, the criterion for a valid file was set at 8 hours of
wear for one valid day per week. Ideally, we would have wanted a valid file to represent three 8
hour days per week. However, when working with young children in real life environments it
can be challenging to encourage the children to wear the belts each day and all day. This
challenge was increased by the fact the children in the intervention centre participated in four
data collection time points (baseline, midpoint 1, midpoint 2 and endpoint). However, because
compliance was low, little valid data was obtained from the second midpoint data collection and
thus results from this data collection were eliminated it all together from analysis. In the future
researchers must consider the added challenges which arise when working with young children.
As such, they need to weigh the pros and cons of multiple data collection time points. Finally,
parental engagement was also a challenge. Although efforts were made to encourage parental
participation, they were largely unsuccessful. As such, future work associated with the
promotion of healthy behaviours among early years children should focus on parent engagement
and participation. Such as, inviting parents to participate in the Healthy Start training and
providing more resources for promotion of physical activity at home.
Lastly, I had initially intended to carry out one-on-one interviews with educators in both
intervention and comparison childcare centres and the use of mixed methods was intended as a
strength of the intervention. However, due to a number of logistical challenges (person power,
time, and childcare centre schedules) I was only able to carry out one-on-one interviews in the
intervention centres. As a result, direct observation was the only qualitative method employed in
both the intervention and comparison centres and this method did not provide sufficient
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information to be a standalone result. Thus, as previously discussed, the educator interviews
were only carried out in the intervention centres to determine fidelity and educators’ experiences
and perceptions of Healthy Start. In addition, direct observations were used to supplement the
interviews.
5.6 Conclusion
Overall results indicate that when implemented as intended, Healthy Start can effectively
support educators in providing children with more opportunities for physical activity.
Additionally, although not all quantitative results were statically significant, increases were
observed in children’s physical activity levels and motor skills. This is one of few intervention
studies in childcare centres which used accelerometers to directly measure children’s physical
activity levels.
The findings from this study should be used to influence practice among educators in
childcare environments. Specifically, resources and supports should be developed to increase
educators’ confidence and self-efficacy in modeling motor skills and engaging in physical
activities with the children. In addition, the results contribute to and provide support for the
growing body of research around the importance and necessity of a physical activity policy for
childcare settings. Furthermore, the lessons learned in this study will be used to improve the
Healthy Start intervention so its implementation can be effectively expanded to childcare centres
in both rural and urban communities.
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PRELUDE TO PAPER 2
The primary purpose of this research was to evaluate a multilevel community-based
physical activity and healthy eating intervention (Healthy Start) in rural childcare centres in
Saskatchewan. Paper 2, which is presented as a publishable manuscript, will discuss the results
of the second thesis objective, that is the evaluation and results of implementing the healthy
eating component of Healthy Start. More specifically, the following chapter will address the
objective 2 sub-objectives:
a) Determine if over the course of the intervention, Healthy Start contributed to healthier
eating behaviours among early years children aged 3 to 5 years.
b) Determine if Healthy Start supported childcare staff (educators and cooks) in
providing children with more opportunities for healthy eating.
c) Describe educators’ experiences and perceptions of Healthy Start and its influence on
healthy eating within the childcare centre environment.
Paper 2 will conclude with key learnings and provide recommendations for measuring
and promoting healthy eating in childcare centres and among early years children.
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CHAPTER 6
Paper 2
The introduction and methods sections below may repeat key aspects of the review of literature
or the general methods section directly pertinent to the purpose of the study.

Title: Healthy Start: An Intervention to Support Educators in Providing Healthy Eating
Opportunities to Children in Childcare
6.1 Introduction
Research suggests that it is important to establish healthy eating patterns during the early
years (0-5 years); as healthy behaviours during this stage of life should support growth and
development, laying the foundation for lifelong healthy living patterns (1,2). Despite the benefits
of healthy eating, diets of many Canadian early years children are lacking in fruits, vegetables
and grain products, and are high in fat and sugar (4,6,7). These unhealthy dietary patterns have
been associated with increases in overweight and obesity during the early years. Canadian
statistics show that among children aged 2 to 5 years 15.2% are overweight and 6.3% are obese
(10). Furthermore, children who are overweight during the early years significantly increase
their risk of being overweight or obese in adolescence and adulthood (103,127).
Parents and caregivers are essentially gatekeepers, as they provide not only opportunities
for healthy eating, but also influence the social environment during mealtime (128). Although
parents have a large influence on the development of children’s lifestyle patterns, over 54% of
Canadian children ages six months to 5 years receive non-parental care; with 30% of these
children attending licensed childcare centres (25). Past research has shown that young children
are very imitative, copying dietary patterns and food preferences of adults (7). Experts have
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emphasized that childcare centres are ideal environments for understanding, exploring and
influencing health promoting behaviours of children and their educators (74,128)
Researchers in Canada have investigated dietary practices in childcare centres and food
consumption patterns of children ages 3 to 5 years (4,6,37,74). Results indicate that centres faced
many financial constraints which centre directors and cooks identified as a barrier to accessing
and serving a variety of fresh fruits and vegetables (4,37). Moreover, educators explained that
outside of the centre, children frequently ate convenience foods with little nutritional value and
this made it difficult to encourage children to eat healthier foods while in care (4). Until recently,
little research existed about the specific dietary patterns of Canadian children younger than 6
years of age (6). However, a study conducted in Alberta (n=2015) indicated that less than 30% of
children aged 4 to 5 years met Canada’s Food Guide recommendations for fruit and vegetables
and less than 25% consumed the recommended daily minimum number of servings of grain
products (6). Additionally, research among early years children aged 1 to 4 years in Nunavik
(n=217) indicated that only 7.4% of the children consumed the recommended food guide
servings for all four food groups and half of those children attended childcare centres where a
nutrition program had recently been implemented (74).
In Canada, particularly in the Prairie Provinces, many childcare centres are located in
rural areas and small towns (populations less than 10,000) (36). Numerous studies have reported
that rural residents have poorer dietary practices than their urban counterparts, due in part to the
fact that rural communities struggle to access a variety of affordable fresh fruits and vegetables
all year round (12,14,15). Therefore, based on research to date a bilingual (French and English)
community-based intervention (Healthy Start) was developed to increase healthy eating and
physical activity behaviours among early years children in Saskatchewan. Specifically, Healthy
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Start is a multilevel, intervention designed to support educators in promoting physical activity
and healthy eating in childcare settings.(41) Healthy eating refers to following the
recommendations in Canada’s Food Guide, which emphasizes the importance of eating a variety
of foods from the four food groups (23). Initially Healthy Start was piloted in four urban
childcare centres in Saskatchewan. However, Healthy Start was expanded to rural childcare
centres throughout Saskatchewan. To my knowledge this is the first multilevel intervention to be
implemented in rural childcare centres in Saskatchewan. This article will focus on the evaluation
of the healthy eating component of Healthy Start.
6.1.1 Purpose
This article will focus on evaluating the healthy eating component of Healthy Start. In
order to achieve the primary purpose the study objectives were to:
a) Determine if over the course of the intervention, Healthy Start contributed to healthier
eating behaviours among early years children aged 3 to 5 years.
b) Determine if Healthy Start supported childcare staff (educators and cooks) in
providing children with more opportunities for healthy eating.
c) Describe the educators’ experiences and perceptions of Healthy Start.
Additionally, it was hypothesized that compared to childcare centres not receiving
Healthy Start, centres in the intervention group would provide more opportunities for healthy
eating and children would engage in healthier eating behaviours at the end of the intervention.
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6.2 Healthy Start Intervention
Guided by McLeroy’s ecological (89) model and grounded in a population health
perspective, a multicomponent intervention, Healthy Start, was developed to promote healthy
eating in childcare settings (41). The healthy eating segment of the Healthy Start intervention
consisted of the Healthy Start Manual (a step by step guide for promoting healthy eating and
physical activity in childcare settings) and Food Flair (a recipe book that includes activities for
engaging children in food preparation and encouraging healthy eating). Food Flair is part of an
evidence based physical activity and healthy eating resource called LEAP (41,97). The third
component of the intervention was the ongoing support and communication provided to all
participants. For example, centre directors were contacted monthly via phone to check-in and
discuss any challenges that arose. Additionally, centres were provided with new recipes via
email on a monthly basis.
The healthy eating component involved training rural educators (in the intervention
group) to use the Healthy Start Implementation Manual and Food Flair within their childcare
centres. Training was carried out by Healthy Start trainers who were also certified LEAP
trainers. The training took approximately two hours; at this time educators received the necessary
equipment to implement Healthy Start in their childcare centres. Participants were asked to try
activities in Food Flair and demonstrate the activity to the group. Booster training sessions were
held approximately 24 weeks after the initial training.
Healthy Start was implemented over 48 weeks in intervention childcare centres.
Educators in the comparison childcare centres continued their usual practices and were offered
the Healthy Start training 48 weeks after the intervention group received their training.
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6.3 Methods
A detailed description can be found in the general methods section (Chapter 4).
6.3.1 Design
A population health wait-list comparison intervention design (48 weeks delayedintervention) was used to evaluate Healthy Start on supporting educators in the provision of
healthy eating opportunities and improving children’s dietary behaviours.
6.3.2 Participants
After receiving parental consent a total of 69 children participated in the study.
Demographic information obtained revealed that the mean age of participating children was 4
years 9 months. In the intervention childcare centers (n=42) 61% of children were male and 39%
were female. In the comparison centres (n=27) 67 % were male and 33% were female.
6.3.3 Data Collection
Data collection took place at three time points (baseline, prior to the intervention beginning; mid
intervention, 24 weeks into the intervention and post intervention, immediately after the 48-week
intervention). Quantitative and qualitative data were collected concurrently. Quantitative
measures were carried out in both intervention and comparison childcare centres. Additionally,
every effort was made to conduct quantitative data collection during the same weeks in both
intervention and comparison centres. Qualitative data collection was carried out in the
intervention childcare centres only.
6.3.4 Quantitative Data Collection
Menu Review. The menus were collected and reviewed at three time points (pre, mid and post
intervention) to determine to what extent childcare centres were meeting the guidelines outlined
in the provincial nutrition policy (73). This policy is based on Canada’s Food Guide (CFG)
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recommended daily servings for children 2 to 5 years of age (23). The guidelines state that
snacks served in childcare centres must contain two food groups, one of which must be from the
fruits and vegetables group. In addition, if breakfast is served it must contain three food groups
and all other meals served must contain food from each food group. Regarding beverages, milk
must be served twice a day and if juice is offered it must be 100% unsweetened fruit juice and
cannot be served more than 3 times per week (73).
6.3.5 Qualitative Data Collection
Educator Interviews. One-on-one interviews are a valuable method for gaining insight into
people's perceptions, understandings and experiences of a given topic, and can contribute to indepth data collection (119). This type of interview is a commonly used data collection method in
health and social research (119). One-on-one interviews were conducted with the educators to
determine their experiences with implementing Healthy Start in the intervention childcare
centres. Educators were asked to describe their perceptions of the intervention’s influence on
their ability to provide opportunities for healthy eating. Additionally, educators were asked if
they observed changes in children’s eating behaviours over the course of the intervention.
A semi-structured interview guide containing open ended questions was used to facilitate
the interviews. To ensure thoroughness and understandability of the questions, the interview
guide was pilot tested.
Non-participant observations and field notes. Non-participant observation involves observing
participants in their natural setting, with the researchers’ presence having little to no influence on
the participants’ behaviour (120). During these observations I kept detailed field notes
documenting interactions among children and between children and staff. Observation data
provided detailed information about the social environment and group interactions during
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mealtime between educators and children and among children. For example, mealtime activities
were observed to assess whether children were served food or if they chose their own serving
sizes. Additionally, aspects of the physical environment were also reviewed, such as if there
were posters or pictures promoting healthy eating. Observations were carried out at three time
points (baseline, mid and post intervention).
6.3.6 Data Analysis
Menu Review. Menus were reviewed and scored based on the number of days per week that the
centre meals and snacks met the guidelines described in the provincial nutrition policy.
Specifically, daily menus were reviewed and if the meal contained all four food groups they were
given a score of 4. Snacks were also reviewed and if the snack contained 2 food groups and one
being fruit and vegetable each snack was given a score of 1. Lastly, if milk was served twice per
day the menus received a score of 2. In addition, t-tests (independent and paired) were performed
to make comparisons between the intervention and comparison groups and within the
intervention group, to determine if there were changes in relation to menus meeting the
provincial nutrition policy.
Educator interviews. One-on-one interviews were transcribed verbatim. Each interview
transcript was reviewed and divided into meaning units. These units were coded, and similar
codes were grouped together to create categories (119). Categories were reviewed and linkages
among categories. Similar categories were merged together to create larger overarching themes.
Once all transcripts were categorized each theme was reviewed to be sure all the data was
categorized appropriately. Each theme was then examined in detail to determine its fit and
relevance. Once finalized, themes were defined and named to accurately represent educators’
experiences and perceptions of the intervention. Themes were categorized in one of the five
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levels identified in the ecological model. Quotes from participants were chosen to provide an
example of responses given during the interviews. Themes were shared with educators to ensure
that they accurately captured educators’ views and experiences.
Field notes collected during non-participant observations. Information gathered during nonparticipant observations was summarized and compared with educator feedback provided in
interview transcripts. Specifically, field notes were used to confirm and supplement data
collected regarding the use of Healthy Start and educator and child interactions related to healthy
eating behaviours.
6.4 Results
6.4.1 Changes in Childcare Centre Menus
Based on the weekly menus reviewed at baseline, midpoint and post intervention, neither
group (intervention or comparison) met all policy guidelines 5 days a week (e.g., 100% of the
time). Overall no significant differences were reported between the intervention and comparison
groups or within each group. However, analysis of baseline data indicated that the comparison
group was meeting the nutrition policy guidelines more often. Although the comparison group
met the nutrition policy guidelines more often, the percentage of time this group met the
guidelines decreased from baseline (94%) to post intervention (92%). Conversely, childcare
centres in the intervention met the nutrition guideline more often post intervention (83%),
compared to baseline (78%). Furthermore, during the course of the intervention, the centres
receiving the intervention steadily increased how often they followed all aspects of the nutrition
policy.
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6.4.2 Educators’ Experiences and Perceptions of Healthy Start
One-on-one interviews were carried out with all educators in the intervention centres who
received Healthy Start training (n=11). ). The interviews provided an avenue for monitoring
fidelity to the intervention and for gaining insight into the educators’ perception of how the
intervention influenced healthy eating within the childcare centre. Themes were developed in
relation to levels within the ecological model.
6.4.3 Individual Factors
Supported Educators in the provision of healthy eating opportunities. Overall educators felt the
intervention supported them in increasing healthy eating opportunities. “We have been able to
offer more healthy food choices.”(D) Centres began to purchase more whole grain and whole
wheat ingredients. “We have been using whole wheat flour.”(F) Educators unanimously reported
that Healthy Start improved their ability to promote healthy eating through fun and creative
activities. “It (Food Flair) is great! We have incorporated all the recipes into our menu.” (D).
Staff indicated that Healthy Start provided many creative ways to involve children in food
preparation. “We have cooked with the kids more now, they really enjoy it.”(F) Some staff
explained that they began cooking with children on a regular basis. This involved having
children help prepare meals and snacks. “Because the kids can pick recipes out themselves, they
are excited to try the new foods.”
6.4.4 Interpersonal Factors
Children’s eating behaviours. Educators described their perceptions of how Healthy Start
influenced children’s healthy eating behaviours. For instance, they explained that Healthy Start
provided creative ideas for incorporating a variety of fresh produce into children diets; as a result
one childcare centre started their own garden. Children were able to watch the vegetables grow
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and pick them when the food was ready to harvest. In turn, children were more likely to eat the
foods they helped to prepare. Furthermore some educators indicated that children were more
open to trying a variety of new foods. “We have gotten the children to help us prepare the food,
they really like this and they (children) are more open to try new foods when they help prepare
the snack or meal.”(D)
Challenges for cooks. Although childcare staff were generally pleased with the results of
intervention, some educators reported that cooks needed further support and education as they
resisted incorporating the Healthy Start recipes into the centre menus. “The cook has used Food
Flair a handful of times, but I think she needs more training on healthy cooking and how to
easily incorporate the recipes into our menu.”(F) Additionally, one cook suggested that Healthy
Start recipes should be revised to include larger serving sizes because currently most recipes only
provide 4 to 8 servings. “Recipes were good but had to be adapted for larger groups and this took
some time.”(F)
In the rural communities, not all centres had cooks; rather the educators took turns
preparing meals. It was in these centres that Healthy Start had the largest impact and recipes
were regularly incorporated into the weekly menus. This suggests that although the Healthy Start
training was effective in supporting and motivating educators, implementation activities need to
be revised and expanded to include a component focused specifically on supporting cooks to
incorporate the Healthy Start resources and recipes into their daily routines.
Another challenge related to childcare centre menus was that some centres used a rotating
menu that had been developed and approved by centre directors, prior to the intervention
implementation. Therefore the cooks in the intervention centres were resistant to making large
menu revisions to incorporate recipes and suggestions provided in the Healthy Start resources.
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6.4.5 Institutional Factors
Improvements made to the social and physical centre environment. Educators indicated that
Healthy Start supported them in enhancing the centre environment to promote healthy eating.
Educators explained that because they began engaging the children in food preparation, staff also
started to talk with the children about what healthy food choices look like (ex. using whole wheat
flour instead of white flour) and where many foods came from. Specifically, educators in the
centre with the garden commented that children were very interested in learning how the
vegetables grew in the garden.
6.4.6 Community Factors
Access to fresh produce year round. Although Healthy Start provided information about
affordable seasonal fruits and vegetables, educators commented that small rural grocery stores
had limited fresh produce particularly in the winter months. This made it challenging for
childcare staff to incorporate all the foods suggested in Healthy Start. As discussed above one
centre started a garden, but the produce from the garden did not last into the winter months.
6.4.7 Policy Factors
Adhering to provincial nutrition policy. Educators discussed that prior to implementing Healthy
Start; they often struggled to follow the provincial legislated nutrition policy. However, they
explained that Healthy Start supported their centres in adhering to the provincial nutrition policy
more often. The recipes suggested in the intervention made it easier for staff to regularly
incorporate healthy foods into the menu and thus follow the guidelines. “It (Healthy Start) was
very helpful in following nutrition guidelines.”(D) This result was also reflected in the menu
reviews, where intervention centres showed an increase from baseline to post intervention in the
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number of days per week they met nutrition guidelines (although this was not statistically
significant).
6.5 Discussion
Although, menu review results were not significantly different from baseline to endpoint
childcare centres receiving the Healthy Start intervention did increase the number of healthy
eating opportunities provided to children. Moreover, educators reported observing increases in
children’s healthy eating behaviours. Educators indicated that children enjoyed the activities
associated with Healthy Start and they felt that children were more open to eating a variety of
healthy foods.
Past research shows that when children are involved in food preparation they are more
likely to consume the food (131). This finding was supported in the Healthy Start intervention.
For example, over the course of the intervention some centres began cooking with children on a
regular basis. This involved having children choose snacks, help prepare meals and snacks and at
one centre children harvested food from the childcare centre garden. When children participated
in these activities they were not only excited to eat the food that was prepared, they began trying
new foods.
Previous recommendations state that interventions aimed at influencing health related
behaviours among children are most effective when a systems approach is employed to address
various factors in environments where children live and play (106,132). The use of a systems
approach allows for the development of interventions that explicitly focus on the
interconnections between different aspects of the environment and between individuals in the
environment, while also identifying and addressing between level interactions (e.g., individual,
interpersonal/ family, institutional, community and policy) among various factors (14,87).
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Although, Healthy Start is a multilevel, multicomponent intervention that systematically targets
both individual level and environmental level factors influencing health related behaviours
among early years children, it primarily focuses on the childcare centre environment and not on
the home environment. Thus, because eating patterns at home influence children’s eating
behaviours in childcare (15), the Healthy Start intervention could have a larger impact if it
targeted parents and educators simultaneously to ensure that both groups are consistently
modeling and promoting healthy eating.
Provincial legislated nutrition policies are designed to provide guidelines for childcare
centre menus and ensure that children are served nutritious meals. As described previously,
menu reviews were based on these provincial nutrition guidelines. However, these guidelines are
quite broad and the nutrient quality of food served is not emphasized. For example, some
comparison group centres served hot dogs, hot dog buns, French fries, carrot sticks and juice for
lunch; and this meal was scored as meeting the nutrition guidelines because it contained all four
food groups. Therefore, provincial nutrition policy should be improved to contain more specific
information about the nutritional value of foods. For instance, research conducted by the
American Dietetic Association suggests that menus in childcare centres should adhere to the
specific nutrient needs listed in Recommended Dietary Assessment (RDAs) and Dietary
Reference Intakes (DRIs) for children (133). Furthermore, it is recommended that all meals and
snacks served in childcare centres limit added sugar, fat, cholesterol, and sodium, nor should
fried foods be served. In order to ensure that more specific nutrition guidelines are implemented
in Saskatchewan childcare centres, changes will need to be made to the current policies. In
addition, educators and cooks would have to be well educated on how to implement and adhere
to these provisions.

82

Study Strengths and Limitations
Among the strengths of this study was the fact that a wait-list comparison designed was
employed to evaluate the Healthy Start intervention. The use of a comparison group allowed me
to conclude with more certainty that changes associated with healthy eating among the
intervention group was likely attributed to the Healthy Start intervention. Additionally, a wait-list
ensured that the centres in the comparison group were also provided the opportunity to
implement Healthy Start if they wished to receive the initiative.
Research shows that rural residents, including childcare centres face unique challenges
when attempting to access a variety of affordable fresh produce year round. Moreover, childcare
centres often have financial constraints which influence their ability to offer a variety of healthy
foods to the children. A second strength of Healthy Start was that it was innovative in
incorporating strategies to help educators in overcoming challenges associated with healthy
eating in rural communities. To our knowledge no other interventions have been implemented to
address the unique challenges and increase healthy eating in Canadian rural childcare centres.
As with any research, there were limitations to this study. The most obvious limitation
was the small sample size, although less of an issue in qualitative research, this proves to be
problematic when employing quantitative methods. For instance, the small number of
participants likely contributed to the overall lack of significant results. Even when differences
appeared to be large, the p-values indicated that differences were not significant. Furthermore
because convenience sampling was used the findings are limited to the sample population and
the childcare centres that participated in the study.
In some centres engaging cooks was a challenge. For instance, some centres used a
rotating menu that had been developed and approved by centre directors, prior to the intervention
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implementation. Cooks and centre directors explained that they followed the menus very closely.
Therefore the cooks in the intervention centres were resistant to making large menu revisions to
incorporate recipes and suggestions provided in the Healthy Start resources. As such, menu
reviews may not have accurately portrayed the potential effectiveness of Healthy Start on
supporting educators and cooks to regularly provide a variety of healthy foods to children.
Parental engagement was also a challenge. Although efforts were made to encourage parental
participation, they were largely unsuccessful. As such, future work associated with the
promotion of healthy behaviours should focus on cook and parent engagement and participation.
In relation to measurement, there was no direct measure of children’s eating behaviours;
rather, I relied on educator observations. Although measures were taken to minimize this
limitation (e.g., direct observation) more accurate and rigorous measures of children’s eating
behaviours would have been beneficial. For example, a plate waste study at various time points
throughout the intervention would have provided detailed information about exactly what and
how much children were eating while in childcare (134). In turn, this would provide more
accurate results about the effectiveness of Healthy Start on children’s eating behaviours.
Lastly, I had initially intended to carry out one-on-one interviews with educators in both
intervention and comparison childcare centres and the use of mixed methods was intended as a
strength of the intervention. However, due to a number of logistical challenges (person power,
time, and childcare centre schedules) I was only able to carry out one-on-one interviews in the
intervention centres. As a result, direct observation was the only qualitative method employed in
both the intervention and comparison centres and this method did not provide sufficient
information to be a standalone result. Thus, as previously discussed, the educator interviews
were only carried out in the intervention centres to determine fidelity and educators’ experiences
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and perceptions of Healthy Start. In addition, direct observations were used to supplement the
interviews.
6.6 Conclusion
According to educators, Healthy Start was a creative and influential intervention that
supported the provision of healthy eating opportunities for early years children. Moreover, all
participants indicated they would recommend Healthy Start to other childcare centres. Although
results from the quantitative analysis were non-significant, there was an obvious trend indicating
that centres in the intervention group increased healthy eating opportunities offered to early years
children.
This study is important because it indicates that a multilevel intervention can effectively
be implemented within childcare centres in rural communities. Although previous interventions
have been carried out in Canadian childcare centres, to our knowledge this is the first study to
use a wait-list comparison design to conduct a 48 week evaluation of an intervention targeting
healthy eating among rural early years behaviours children (74,135). The lessons learned in this
study can be used to improve the Healthy Start intervention so its implementation can effectively
be expanded to childcare centres within and outside of Saskatchewan, in turn, supporting the
healthy development of early years children in the province and beyond.
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PRELUE TO PAPER 3
The primary purpose of this research was to evaluate a multilevel community-based
physical activity and healthy eating intervention (Healthy Start) in rural childcare centres in
Saskatchewan. Paper 3, which is presented as a publishable manuscript, will discuss the results
of the third thesis objective that is the implementation, evaluation and results of piloting a pulse
crop intervention in one of the childcare centres receiving the Healthy Start intervention. The
pulse crop pilot was a sub-study within the Healthy Start intervention. This paper will address
the following objective 3 sub-objectives:
a) Increase knowledge and awareness about the nutritional value and health benefits of
pulse crops among childcare staff (educators and cooks).
b) Support childcare staff in providing children with more opportunities for pulse crop
consumption.
c) Expand the variety of healthy foods consumed by early years children by incorporating
locally grown pulse crops into the childcare centre meals.
Paper 3 will report on the feasibility of implementing a pulse crop intervention in rural
childcare centres and discuss the influence of the pulse crop pilot on enhancing the healthy
eating component of Healthy Start. This paper will conclude with key learnings and provide
recommendations for incorporating locally grown foods as an avenue for promoting healthy
eating in childcare centres and among early years children.
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CHAPTER 7
Paper 3
The introduction and methods sections below may repeat key aspects of the review of literature
or the general methods section directly pertinent to the purpose of the study.

Title: Supporting Healthy Eating Among Early Years Children: A Pulse Crop Pilot
Intervention Study

7.1 Introduction
Current statistics indicate that 15.2% of Canadian children ages 2 to 5 years are
overweight and 6.3% are obese (10) Young children who are overweight have an increased risk
of being overweight or obese in later childhood and may follow a trajectory of life-long of
unhealthy weight, in turn resulting in ill health (12). Dietary patterns have been identified as a
proximal determinant of an individual’s weight. Current research indicates that diets of Canadian
early years children are low in fibre, high in fat, lacking in fruits and vegetables, and are
excessively high in processed foods that have little nutritional value (7)
In Canada many young children attend childcare centres. Experts have identified
childcare centres as the ideal environments for examining and influencing behaviours (e.g.,
dietary patterns) of children and their educators (136). Childcare staff often struggle to regularly
meet the government legislated nutrition policies (58). For example, some educators and cooks
indicate that they lack knowledge and ideas for preparing healthy meals and snacks, and that the
cost of fresh and non-processed food makes it difficult to incorporate healthy foods into
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childcare centre meals. Thus, it would be useful to provide educators with tools and suggestions
for cost effective ways to provide healthy options to children.
Research suggests that consuming locally grown foods can have health and economic
benefits (51). Canada (particularly Saskatchewan) is a worldwide leader in pulse crop production
(53). Pulse crops refer to beans, chickpeas, peas and lentils (7) and they are a versatile food that
contributes to a nutritious and balanced diet (51). For example, pulse crops contain a wide range
of important nutrients, including dietary fibre, vegetable protein, unsaturated fat, vitamins and
minerals such as folate, vitamin B and folic acid (53,56). In addition, they also contain
potentially beneficial non-nutrients, such as antioxidants and phytoestrogens that may help in the
prevention of hormone-related cancers, such as breast and prostate cancer (4). Consuming diets
high in fibre, protein and low in fat contributes to a balanced diet and protects against developing
many chronic diseases such as obesity and diabetes (55). In addition to the health benefits of
consuming pulse crops, economic benefits have also been identified. Specifically the production
of locally grown crops employs local farmers, processors, distributors, grocery retailers, and in
turn provides inexpensive and readily available healthy food for consumers and institutions in
local communities (3,8).
Experts suggest that meal plans which place a stronger focus on expanding healthy
dietary choices, rather than controlling the amount of food served, will have greater long-term
success in promoting healthy weights (137). Incorporating pulse crops into the menus at
childcare centres would be an avenue for expanding the variety of healthy foods offered to
children. A pulse crop intervention was developed and piloted tested in a rural childcare centre.
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7.1.1 Purpose
The purpose of this pilot study was to evaluate a pulse crop pilot intervention developed
to expand the variety of healthy dietary options provided to early years children in childcare
centres. In order to achieve the primary purpose the study objectives were to determine if the
intervention:
a) Increased knowledge and awareness about the nutritional value and health benefits of
pulse crops among childcare staff (educators and cooks).
b) Supported childcare staff in providing children with more opportunities for pulse crop
consumption.
c) Expanded the variety of healthy foods consumed by early years children by
incorporating locally grown pulse crops into the childcare centre meals.
7.2 Pulse Crop Intervention
The pulse crop intervention was carried out for 28 weeks. The intervention involved
providing the educators with information about where pulse crops are grown, the nutrient quality
of pulses and the numerous health benefits of consuming pulse crops. Educators were also
trained in how to cook and bake with pulse crops. They received a book containing quick, simple
and healthy pulse crop recipes and instructions for cooking and baking with pulses. Educators
were provided with a supply of pulse crops and asked to incorporate pulse crops into their
weekly menus. Additionally, educators were given ideas for fun activities that teach children
about pulse crops such as, where pulses are grown and why pulse crops are a healthy food. Over
the course of the intervention I was in regular contact with the educators and as an incentive to
keep educators engaged, I sent new pulse crop recipes each month. During visits to the childcare
centre, I also brought homemade pulse crop granola bars for children and staff.
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7.3 Methods
7.3.1 Design
A pre and post 28 week intervention design was used to evaluate the pulse crop
intervention on increasing childcare staff knowledge and awareness about pulse crops,
supporting staff in incorporating pulse crops into centre menus and increasing pulse crop
consumption among children. This was a sub-study of the larger intervention (Healthy Start)
aimed at increasing physical activity and healthy eating opportunities provided to early years in
rural childcare centres. The healthy eating component of Healthy Start was not focused on
increasing pulse crop consumption. The larger study used a wait-list comparison design (48
weeks delayed-intervention) to implement the intervention in 6 childcare centres. Three childcare
centres made up the intervention group and three different centres made up the comparison (e.g.,
wait-list) group. One of the intervention centres received the pulse crop intervention in addition
to their participation in the larger study.
7.3.2 Settings and Participants
A licensed childcare centre was identified through connections established in previous
work with this centre. The childcare centre was located in a rural community (approximate
population 1500) in the province of Saskatchewan. The participants included full-time female
educators (n=4) aged 35 to 50 years old. The educators had received their diplomas in Early
Learning and Childcare (level 3) and had worked at this centre between 5 and 20 years. One of
the educators included was the centre director, who started the childcare centre. At this particular
centre the educators also did the cooking (e.g., there was not a centre cook). This centre was
licenced for 30 children, however only about 25 children between the ages of 2 and 5 years were
exposed to the pulse crops intervention.
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7.3.3 Data Collection
Both quantitative and qualitative approaches (e.g., mixed methods) were used to evaluate
the impact of the pulse crop intervention and address the study objectives. Quantitative and
qualitative data were collected concurrently.
7.3.4 Pulse Crop Questionnaire
Pulse crop questionnaires were completed in order to determine educators’ knowledge
and awareness about pulse crops and their use of pulse crops, both in their personal lives and at
the childcare centre (e.g., Are pulse crops high in fibre and a good source of plant based protein?
Do you incorporate pulse crops into meals at your childcare centre or at home?). The
questionnaire also contained questions that pertain to pulse crop consumption among early years
children in their care centre. Educators took approximately 10 minutes to complete the
questionnaires which were administered pre and post intervention. This questionnaire was
adapted from the D.A.I.L.Y. Project, a study aimed at increasing pulse crop consumption among
youth in Saskatchewan (59).
7.3.5 Menu Review
The menus were collected and reviewed at three time points (pre, mid and post
intervention) to confirm information gathered in the questionnaire about educators’ use of pulse
crops in the centre. Essentially, by reviewing the menus this allowed me to determine, to what
extent the childcare centre was incorporating pulse crops over the course of the intervention.
7.3.6 Educator Interviews
One-on-one interviews were conducted with the childcare centre staff to determine
awareness and knowledge about pulse crops and the importance of healthy eating, particularly
during the early years. Additionally, participants were asked to describe their experiences with
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implementing the pulse crop intervention in their childcare centre and incorporating pulse crops
into meals. Lastly, educators were asked if they observed changes in children’s eating behaviours
over the course of the intervention. A semi-structured interview guide containing open ended
questions was used to guide interviews.
7.3.7 Data Analysis
Pre and post intervention pulse crop questionnaires were scored and compared to identify
changes in educator’s knowledge, awareness and use of pulse crops in the childcare centre.
Questionnaires were scored out of 186 potential points. A paired samples t-test was performed to
compare pre and post intervention scores. All statistical analyses were carried out using IBM
SPSS Statistics 20 for Windows (138). Data were considered statistically significant if a 2-tailed
p value of less than 0.05 was reported.
Menus were reviewed pre, mid and post intervention to determine if staff increased
opportunities for children to consume pulse crops over the course of the intervention. Lastly,
one-on-one educator interviews were transcribed verbatim. Interview transcripts were reviewed
to determine educator’s experiences with the pulse crop intervention and to determine children’s
acceptance and consumption of pulse crops. Quotes from participants were chosen to provide an
example of responses given during the interviews.
7.4 Results
7.4.1 Pulse Crop Questionnaire
There was a significant improvement in the educators’ (n=4) pulse crop questionnaire
scores from pre intervention t (3) = -6.67, p< 0.05 (M= 99.63; SD= 9.38) to post intervention
(M=128.36; SD= 17.99) (Figure 7). This indicates increases in educator knowledge and
awareness about pulse crops including how to cook them and their health benefits. This also
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suggests that educators began incorporating pulse crops into their diets and meals served at the
childcare centre.

Mean Pulse Crop
Questionnaire Score

Pre
Intervention
Post
Intervention

Error Bars
95% CI

Pre

Post
Group

Figure 6. Pre and post intervention Pulse Crop Questionnaire mean scores.
7.4.2 Menu Review
Results from the pulse crop questionnaires were also reflected in the menu reviews.
Specifically, menu review results indicated that over the course of the intervention, childcare
staff went from (pre intervention) never serving pulse crops to serving pulses on a weekly basis
(post intervention).
7.4.3 Educator Interviews
One-on-one interviews were carried out with all educators in the intervention centres who
received pulse crop cooking training (n=4). The interviews provided an avenue for understanding
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educator’s perceptions of how the pulse intervention influenced their ability to provide
opportunities for consuming pulse crops.
Educators stated that pulse crop recipes were easy to follow and helpful in increasing the
incorporation of pulse crops into childcare centre menus. They explained that the variety of
recipes encouraged staff to provide pulse based meals. “We incorporate pulse crops into the
centre menu at least once a week now.”(S1) A number of childcare staff also indicated they
began using pulses in meals they prepare for their families. “I always liked beans and lentils, but
my children and husband never really ate them before, but now they will eat them.”(S2)
Educators were very engaged in the intervention and felt that the pulse crop recipes provided a
variety of cost effective and creative healthy options. In fact staff began collecting pulse recipes
on their own and had compiled a large selection of recipes by the end of the intervention.
According to staff almost all children were willing to try the new pulse crop recipes and most
children stated that they liked the new foods being served. “The children really like the pulse
baking.”(S2) Educators were particularly pleased with lentils and pulse crop granola bars that I
brought to the centre. Staff explained that at first they were not sure pulse crop baking would
taste good, but they were impressed when they tried the granola bars. This encouraged educators
to begin baking pulse based snacks regularly. Furthermore, they began engaging the children in
baking with pulse crops. “As we are baking with the children we have talked to them about what
pulse crops are, where the crops are grown and why pulses are so healthy.”(S3)
7.5 Discussion
Overall, the pulse crop intervention was effective in: increasing educator knowledge and
awareness about the nutrient content and health benefits of pulse crops; supporting educators to
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increase opportunities for pulse crop consumption in the childcare centre; and promoting pulse
crop consumption among early years children in childcare.
Results indicate that prior to the pulse crop intervention childcare staff knew very little
about the nutrient value of pulse crops and they did not feel comfortable cooking or baking
pulses. Some educators indicated they rarely (less than once a month) used pulse crops in meals
they ate at home and they never incorporated pulse crops into meals at the centre. However,
following the 28 week intervention results from the pulse crop questionnaire, menu reviews and
interviews clearly indicated that childcare staff had increased their knowledge and use of pulse
crops. Educators felt that the use of pulses in baking was a great way to not only expand the
variety of food served to children, but also reduce fat and increase the nutritional value of many
snack foods served to the children. Research suggests that children develop many of their eating
patterns and food preferences during their early years (46). As such, if young children become
accustomed to eating nutritious foods they will likely continue to engage in healthy dietary
patterns later in life. Furthermore, if young children develop a palate for pulses they will likely
ask their parents to cook pulse based meals. In turn, families may begin consuming pulse crops,
thus increasing the demand on the local pulse market.
Although children’s eating patterns were not directly measured, childcare staff indicated
that most children really enjoyed the pulse-based foods. Educators explained that a number of
the children’s parents were grain producers. Thus they explained to children that the pulses they
were eating may have been grown at their family farm and in the fields surrounding their house
and community. Children were very interested in this link and educators felt that it encouraged
the children to try the foods containing pulse crops. Overall, results suggest that the pulse crop
intervention supported educators in incorporating pulse crops into meals served to children, in
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turn improving healthy eating behaviours among children by introducing them to a variety of
healthy pulse based foods.
Study Strengths and Limitations
Among the strengths of this study was the use of mixed methods, as this design allowed
for a comprehensive evaluation of the pulse crop intervention. Specifically, the quantitative
methods allowed me to objectively measure the changes in educator knowledge, awareness,
consumption and use of pulse crops over the course of the intervention. The qualitative methods
assisted me in gathering rich, in-depth and contextualized information about educator
perceptions and experiences with the intervention and its effectiveness. Combined, this provided
a more complete picture of the intervention’s impact. Another strength of this intervention is its
low cost and simplicity. For example, educators indicated that the implementation was
straightforward and uncomplicated and the corresponding resources (including the pulse crops)
are relatively inexpensive. Therefore, if implemented as intended this intervention can provide an
avenue for young children, their educators and families to access affordable, locally grown
healthy food year round.
As with any study there are limitations to this research. The most obvious limitation is the
small unrepresentative sample size of this pilot project. As such, the results of this study cannot
be generalized to the larger population. However, because the intervention was being
implemented for the first time it was beneficial to conduct a pilot study with a small sample. A
pilot study is typically part of any good research and it tests the logistics, feasibility and gathers
information prior to a larger study (139). This in turn allows researchers to improve quality and
efficiency of the intervention. A pilot study can also reveal deficiencies in the design and as
such, these can then be addressed before time and resources are expended on large-scale studies
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(15). A second limitation was the lack of direct measure of children’s pulse crop consumption.
Rather, data collection relied on educator observations and feedback. More accurate and rigorous
measures of children’s eating behaviours would have been beneficial as it would have allowed
me to directly measure how often and how much pulse crops children were consuming.
7.6 Conclusion
In conclusion this study shows that a pulse crop intervention in childcare centres is
feasible and can have an impact on increasing educators’ knowledge and awareness of pulse
crops, and in supporting educators to providing children with opportunities for pulse crop
consumption. This research is important and innovative because, to my knowledge, no studies
have focused specifically on increasing the consumption of locally grown pulse crops among
early years children in Canada. The information gathered can be used to further develop the
intervention so that it can be effectively implemented on a larger scale in many childcare centres,
in turn supporting the development of lifelong healthy eating patterns among early years children
in Saskatchewan and beyond.
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CHAPTER 8
Reflections
In this chapter I offer my reflections on the challenges, successes and lessons learned
while implementing and evaluating Healthy Start and the Pulse Crop Intervention in rural
childcare centres.
For as long as I can remember, I have had a passion for promoting the health of early
years children. I am particularly interested in understanding how physical activity and healthy
eating can be used to facilitate healthy growth and development. I also grew up in a rural
community, and know firsthand that individuals in rural communities face a number of unique
challenges when attempting to engage in healthy behaviours.
As previously discussed, this research journey began while completing my Honour’s
undergraduate degree. I investigated barriers and facilitators influencing urban educators in the
provision of physical activity and healthy eating opportunities for early years children. I
expanded this study into rural childcare centres during my Master’s research. This research
helped me to identify specific factors that should be addressed when developing strategies aimed
at supporting rural educators in promoting and engaging in health promoting behaviours with
children in their care. Following my Master’s and Honour’s work, where I observed the critical
role that educators can play in the lives of early years children, I had a strong desire to pursue
doctoral research aimed at supporting educators to promote healthy behaviours and in turn
support growth and development of early years children.
Initially, I turned to the literature to identify already existing interventions; lessons
learned by previous researchers and determine key elements and effective strategies that should
be considered when implementing interventions within a childcare centre. It was obvious that
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understanding and promoting physical activity, healthy eating and healthy weights during the
early years constitute a growing body of research, as a number of Canadian studies have recently
been published or are currently underway in urban childcare settings (35,43,67,74,112,140).
Researchers state that effective interventions aimed at promoting the health of early years
children would do well to target both physical activity and healthy eating (49), as these
behaviours have been identified as proximal determinants of obesity among children, youth and
adults. In addition, experts suggest that in order for interventions to influence behaviour change
and be sustained over time, they should include strategies for targeting both individual level
(e.g., children, educator and parental behaviours) and broader contextual factors (e.g., economic
factors influencing accesses to resources and public policies to promote behaviours) (86,88).
Another common element which I identified in the literature was that community-based
interventions should be conducted in partnership with participants including practitioners,
educators and policy-makers (86,141). However, limited research discussed and reflected upon
the lessons learned and the various challenges that can arise when attempting to engage in
partnership and specifically while working with early years children, their families and
educators.
This chapter provides an opportunity for me to summarize my reflections throughout my
research journey. It may also be helpful for those embarking on similar journeys as I discuss a
number of underlying challenges and lessons that are rarely reported in academic writing. Thus,
from the viewpoint of a community-engaged student scholar, the goal of this self-reflection is to
return to some of the key challenges and successes, and elaborate on the thought processes and
decisions that I had to work through while completing my doctoral research.
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8.1 Challenges and Successes during the Implementation and Evaluation of Healthy Start
After reviewing the data collected during the evaluation (e.g., my field notes and
participant interview transcripts, environmental scans, accelerometer files, TGMD II scores and
menu reviews), I identified common themes to represent challenges, successes and key learnings
that arose during the research process.
8.1.1 Individual and Interpersonal Factors
Engaging educators. Childcare educators play an integral role in the development of early years
children. Often educators feel pressure to spend a significant portion of their time with children
preparing them for elementary school by devoting a large part of the day to activities such as
reading and writing. In some centres it was difficult to encourage educators to commit to
focusing on promoting physical activity and healthy eating through the implementation of
Healthy Start. Moreover, if childcare centre directors were not committed and engaged in the
intervention, it was also difficult to elicit educator participation.
When Healthy Start was first implemented, educators explained that although they knew
physical activity was important for promoting healthy lifestyles, they simply did not feel
comfortable engaging in physical activities with the children. Some educators explained that
they were not physically active in their personal lives, or they had never learned basic skills such
as how to properly throw or kick a ball. Booster sessions were incorporated midway through the
intervention implementation, and this seemed to be helpful in encouraging a number of educators
to begin engaging in physical activities with the children.
In relation to healthy eating, educators felt that it was important to introduce children to a
variety of foods at a young age. However in some centres, educators felt they had little impact on
the children’s eating behaviours because they were not involved in the food preparation as this
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was the cook and director’s role. During the Healthy Start training, I attempted to help educators
feel empowered in their abilities to educate the children about healthy foods, even if they were
not directly involved in food preparation. For instance, during the training educators were
provided with information and resources about the nutritional benefits of a variety of foods
suggested in Canada’s Food Guide. Additionally, they were given recipes for preparing a wide
variety of healthy foods and ideas for including the children in the preparation process. Using
these resources as a template, I worked with educators to help them come up with their own
ideas of how to incorporate specific food items from Canada’s Food Guide into not only meals,
but also fun activities for the children. Specifically, educators were asked to complete an activity
where they had to develop a lesson plan that focused on teaching children about one food in
particular, including where the food came from, why it was a healthy choice and how to prepare
the food. In doing these activities my main goal was to help educators see that they were really
the experts in caring for early years children, not me. As such, by engaging in these activities and
coming up with their own ideas, educators were able to increase their confidence and feel
empowered. Following the training and midway through the intervention, some educators told
me they made more of an effort to model healthy eating behaviours and began eating lunch with
the children rather than bringing their own lunch.
Although increases in physical activity and healthy eating opportunities were reported by
the educators post intervention, further attention needs to be given to building relationships with
educators and directors, and empowering them to feel comfortable engaging in and promoting
physical activity and healthy eating among the children.
Working with early years children. Although a number of studies have reported on the
complexities of working in schools and measuring physical activity levels and dietary patterns
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among school aged children, limited information exists about working with children under the
age of 6. While attempting to evaluate the impact of the intervention on children’s behaviours, I
was faced with challenges that were unique to working with early years children. For instance,
parents and educators found difficult to encourage the children to wear the accelerometers by the
final data collection. Parents explained that children were “tired of wearing the belts” and they
did not have time to reason with their children in the morning to convince them to wear the
accelerometer. Thus, as a consequence during the final data collection I did not get physical
activity measures for a number of the children.
Measuring dietary intake among early years children is significantly more complicated
than measuring such behaviours in older children. This is due in part to the fact that young
children are unable to complete commonly used self-report questionnaires and dietary recalls.
Thus, in order to get a direct measure of what children in childcare are consuming, I would have
needed to use costly and time consuming methods such as food waste plate weighing
measurement(134,142). Unfortunately, this was a pilot study and limited funding and research
staff restricted the use of such methods. Therefore I was only able to indirectly evaluate healthy
eating behaviours of children through menu reviews, educator interviews and direct observation.
Essentially, I assessed what was offered, but I was unable to determine what or how much was
actually consumed by the children. As such, it was challenging to obtain an accurate evaluation
of the impact of Healthy Start on children’s healthy eating behaviours. However, I was able to
spend time in the childcare centres where I observed foods that were served and the children’s
behaviours and interactions with their peers and educators during mealtime. Additionally, I had a
number of informal, but informative conversations with educators about eating practises and
behaviours in the childcare centres.
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8.1.2 Institutional Factors
Childcare centre practises and lesson planning. All childcare centres in Saskatchewan are
expected to follow provincial guidelines and a program called Play and Exploration, which is a
philosophy for practises focusing on child directed learning within childcare centres (143).
However, the extent to which individual centres follow these guidelines and practises varies. For
example, some centres have educators fill detailed daily lessons plans, documenting all activities.
Conversely, in other centres educators are only required to provide a general weekly overview.
In order to address these differences among centres and gather the necessary information for
evaluation, a simple template for lesson planning that included a section for HOP activities was
developed in consultation with the educators. This was a way to collaborate with the centres and
ensure that both the educators and I could easily accomplish and benefit from evaluation
activities.
Another difference among childcare centres was that some had cooks and in other centres
the educators took turns preparing meals. Currently, the healthy eating component of the
intervention is tailored for supporting educators to promote healthy eating. Results indicated that
Healthy Start was effective in increasing healthy eating opportunities particularly when it was
implemented in centres where educators prepared meals. For example, the menu reviews
conducted following the Healthy Start training indicated that recipes found in Food Flair were
incorporated into the weekly menus. Additionally, one centre began collecting healthy recipes
that incorporated fruits and vegetables into meals.
This trend was not observed in centres where cooks prepared the meals. When educators
did the cooking, they explained that they had a lot of flexibility in meal preparation and
accessing the kitchen, making it easy to involve the children in preparing various foods. As such,
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the educators reported using a number of the Food Flair activities which focused on including the
children in meal preparation. Conversely, educators in centres with cooks stated that it was
difficult to involve children in food preparation because the cook had a limited amount of time to
get the meals prepared for the children. Moreover, some cooks were not open to having the
children help in preparation as they felt it caused too much chaos in the kitchen and slowed down
their productivity. Thus, they were not interested in using the resources that considered and
encouraged involvement of children in food preparation. As a result fewer improvements were
observed in meals served in childcare centre menus and cooks in these centres reported that they
rarely incorporated the Healthy Start recipes into meals served in their centres.
Although the Healthy Start intervention effectively engaged and supported educators in
promoting healthy eating, it did not employ the appropriate strategies for working in centres with
cooks. It was apparent that childcare centres with cooks had different practises and schedules
which did not fit well with a number of the intervention methods for increasing healthy eating
opportunities. In the future we need to work more closely with childcare centre cooks and centre
directors to revise the implementation procedures of Healthy Start and obtain their assistance in
developing strategies that consider the differing routines and challenges arising in centres where
cooks (not educators) prepare the food served.
Access to a variety of affordable foods. Providing healthy meal options for children typically
involves incorporating a variety of healthy fresh foods into the childcare centre menu. However,
access to a variety of fresh produce was a common issue reported by childcare staff and this is
often a challenge for individuals living in rural communities (133,144,145). Moreover, the
available fresh foods can be very costly, particularly in the winter and spring seasons. Thus,
before expanding Healthy Start into rural communities, the healthy eating component was
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revised and tailored to address the unique needs of rural childcare centres. Specifically, recipes
were added to Food Flair that incorporate in-season fresh produce and nutritious locally grown
foods such as lentils and chick peas. Additionally, centres were encouraged to start a garden. One
childcare centre did start a garden and educators explained that children enjoyed picking the
fresh produce from the garden. Educators at another centre began bringing vegetables from their
home gardens, and the children participated in preparing meals with the fresh produce.
Overall, educators felt these strategies were helpful in increasing the healthy eating
opportunities provided to early years children and although not statistically significant, obvious
improvements in menus were observed from baseline to endpoint among the intervention
centres. I believe a greater impact could be made on improving the menus in childcare centres by
focusing on developing strategies and recipes for incorporating the foods which are accessible
year round in rural communities. For example, a number of different recipes could be provided
that incorporate pulse crops and specific fruits and vegetables which are commonly found in
rural grocery stores (apples, oranges, carrots, potatoes), and a variety of frozen fruits and
vegetables.
Flexibility, fidelity and rigorous evaluation in childcare centres. When carrying out any
community-based research the realities of everyday life and working in an uncontrolled
environment must always be considered. I quickly learned that as a researcher going into others
environments, I had to be somewhat flexible when implementing an intervention and planning
data collection. However, I also had to remember that in intervention research following
standardized procedures is important when ensuring fidelity to the intervention and necessary
when evaluating the intervention’s impact on behaviour change. I did my best to manage the
constant balancing act between accommodating specific needs of participants and following
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standardized procedures across various settings with differing contextual factors. Even so, all
challenges related to implementation and evaluation procedures could not be avoided.
A main issue that arose was centre variations in compliance to the intervention. For
example, some centres were very compliant and followed all implementation procedures.
Conversely, other centres struggled to comply with the intervention guidelines because of issues
such as staff turnover. For instance, in some cases those who participated in the Healthy Start
training at the onset of the intervention had left the centres midway through the study, and thus
the new educators hired were not familiar with Healthy Start. Although booster sessions were
carried out to help address this issue, in some cases the new staff arrived after the booster session
was held or they simply needed more comprehensive training than was provided in the booster
session.
Another reason that centres struggled to comply with the intervention may be related to
the fact that childcare staff were not invited to play a participatory role in the development of
Healthy Start procedures and resources. Although educators and centre directors were consulted
during the development phase, they were not invited to be actively involved until the
implementation of Healthy Start. Educators and directors could have been given an opportunity
to actively participate in the development of Healthy Start. For example, childcare staff could
have participated in working groups that designed specific aspects of the intervention or at least
provided feedback on various components of Healthy Start as they were being developed.
In terms of evaluation, it was difficult to evaluate the impact of Healthy Start on
children’s gross motor development. One of the main challenges that arose during the TGMD II
testing was following the specific protocol for a number of skills because a number of the
children simply couldn’t complete the skill (e.g., dribbling and batting a ball) or they did not
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have the patience to participate in the various skills. Another issue was that a number of children
were away or had left the centre and were not present on the day I had scheduled post
intervention testing, and other children simply did not want to participate. As a result I was only
able to gather pre and post intervention TGMD II scores for a small number of the children.
Thus, TGMD II results may not have been a good representation of changes in children’s motor
skills over the course of the intervention. Currently, TGMD II is a commonly used measure of
gross motor skills and is recommended by those working with children, including early years
(43,67). To my knowledge there is limited research on the few tools that have been or are being
developed to measure gross motor skills specifically among early years children. Thus, for
individuals using TGMD II among early years children, I would suggest testing a selected
number of the skills and focus on the skills most early years children are able to complete.
According to the tool’s creator (Dr. Ulrich), this is a viable option when working with early years
children as long as the same skills are tested each time and one provides a rationale for selecting
specific skills. Doing so would also address the second challenge I identified, as it would shorten
the testing time and children may be more likely to stay focused and participate.
A second barrier related to evaluation was trying to schedule concurrent data collection at
both intervention and comparison centres. For example, data collection time points were initially
planned for the same weeks in both groups; however some centres rescheduled at the last minute
due to absence of staff or scheduling conflicts. It was important that I was flexible and worked
with the childcare centres to accommodate their schedules, while also keeping in mind that all
centres needed to engage in the same standardized evaluation procedures.
I found that a key to keeping this equilibrium between flexibility and standardized
procedures was developing strong partnerships and building trust with the participating childcare
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centres. Additionally, during the baseline data collection and during the early stages of
implementation I began working with educators to problem solve and find solutions to issues that
arose among the centers throughout the research process. In many cases educators took the lead
on suggesting solutions. I was able to learn from their ideas and then reuse and adapt these
strategies to address similar challenges that arose in other centres as the study was rolled out.
8.1.3 Community Factors
Parent engagement. During the intervention, I learned that developing partnerships with parents
is equally as important as engaging educators. Early on in the intervention it became obvious that
a main shortcoming of Healthy Start was that it lacked a specific strategy for engaging parents
and ensuring their active participation in the intervention. I primarily attempted to interact with
parents at the end of the day when they were picking up their children, and this was not a good
time as parents were hurrying to get home or to extracurricular activities. Although parents
indicated that they felt Healthy Start was a good initiative, they were not fully able to participate
because they were very busy with work and extracurricular activities. As such, parents felt they
did not have the time or energy to familiarize themselves with the intervention activities. As a
result, parents were less in engaged that I had hoped and this made building capacity to expand
Healthy Start beyond childcare centres into the home environment particularly challenging.
Moving forward, researchers need to work more closely with educators and particularly parents
to develop appropriate and effective methods for expanding Healthy Start from the childcare
centre to the home.
Some unique aspects of rural communities could be used to facilitate researcher and
parent partnerships. For example, parents typically interact with educators outside of the
childcare centre at community activities (e.g., sporting events and community clubs). As such,
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parents typically trust and respect educators’ opinions on issues related to their child’s
behaviours and preferences. These relationships could be beneficial in bringing researchers,
educators and parents together to determine how Healthy Start can effectively be used by parents
to promote physical activity and healthy eating in the home environment.
Connections among educators in neighbouring communities. Childcare centres in neighbouring
rural communities often have regular communication. Centres in the same region typically meet
on a monthly basis and have a strong support network. These meetings involve sharing
information among educators such as new programs, activities and recipes. This common
practice should be built upon because community connections will be instrumental in expanding
Healthy Start to other rural childcare centres across the province. In fact, participants already
using Healthy Start have recommended it to their colleagues in neighbouring communities.
8.1.4 Policy Factors
Influencing policy. As with any effective intervention aimed at behaviour change, one of the
main goals may be to influence policy at some level (local, provincial or federal). However, this
is a complex and challenging undertaking that often takes years of research and negotiation with
government.
In the province of Saskatchewan, there is a government legislated nutrition policy for
childcare centres. However, no physical activity policies currently exist in Saskatchewan for
childcare centres. The recommendations in Healthy Start do, however, support the new physical
activity and sedentary behaviour guidelines for early years children developed by the Canadian
Society for Exercise Physiology (CSEP) (26,27). Educators from all centres agreed that
provincially legislated guidelines for physical activity should be implemented in childcare
centres. Given that Healthy Start had a positive impact on both opportunities for physical activity
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and physical activity levels among children, this should provide evidence to support the
development of a policy for physical activity in childcare. For example, educators reported that
HOP not only gave them ideas for physical activities, but it also supported their participation in
the activities with the children. Furthermore, accelerometry data reflected an increase in physical
activity levels among children in the intervention group over the course of the intervention. Thus,
although a provincial policy on physical activity has not yet been developed, Healthy Start has
taken a very important first step by getting the educators on board to advocate for such a policy.
Moving forward, researchers should partner with provincial policymakers and attempt to
mobilize government in developing a policy for physical activity and sedentary behaviour in
childcare centres.
Training of educators. In the early childhood educator (ECE) training program there is limited
instruction on including lessons about the importance of physical activity during the early years.
This could be directly linked to the fact that there are no provincial physical activity policies for
licenced childcare and thus program developers do not feel focusing on physical activity is
necessary.
When I asked educators about the focus of the ECE curriculum, they explained that a
great deal of instruction is given on how to teach children their numbers, letters, writing,
colouring and cutting; with limited attention given to the promotion of gross motor development
and physical activity. Educators felt it would be helpful to learn how to properly engage in
various fundamental motor skills themselves and how to improve motor skills among early years
children. A number of educators told me that they know motor skill development is important for
promoting physical activity; however educators were not familiar with all the motor skills and
did not feel comfortable modelling them to children. Thus, there should be policies developed to
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ensure that provincial ECE training programs include a component that focuses on preparing
educators to model and promote physical activity.
8.2 Key Elements to Consider when Implementing and Evaluating Interventions in
Childcare Centres
In addition to the themes discussed above, I identified three key lessons I learned while
developing, implementing and evaluating this community-based intervention.
8.2.1 Individual and Broader Contextual Factors at Multiple Levels
The use of the ecological model was beneficial as it allowed for both individual level and
social environmental factors influencing physical activity and healthy eating behaviours of early
years children to be considered during both the implementation and evaluation of the
intervention. Results indicated that Healthy Start was particularly influential in addressing
individual and interpersonal factors (e.g., educators’ ability to provide opportunities for physical
activity and healthy eating) and institutional level factors (e.g., supported childcare centres in
meeting nutrition policies and provided ideas for using small areas in the centre environment to
promote physical activity). Furthermore, Healthy Start attempted to address underlying social
environmental factors (e.g., education of childcare staff on the importance of engaging in health
promoting behaviours with the children, ideas of way to increase access to fresh produce and
how to incorporate pulse crops, which are affordable and available year round) through applying
principles of population health. Specifically, Healthy Start focused on the following principles:
providing equal opportunity for individuals to develop and maintain their health; empowering
individuals (e.g., children and educators), institutions (e.g., childcare centres) and communities
(e.g., participating rural communities) to establish and engage in behaviours that promote their
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own health; and promoting participation (by childcare centres) in the development,
implementation and evaluation of this initiative (92,141,146,147).
During the evaluation, the ecological model served as a guiding tool in identifying how
Healthy Start impacted or did not address factors at each ecological level, from the individual to
the governmental level. For example, results indicated that Healthy Start was influential in
supporting educators to develop skills and abilities related to physical movement and increase
their confidence in providing physical activity opportunities for children. Educators explained to
me that they felt empowered in not only taking charge of their own physical activity behaviours,
but also in implementing Healthy Start, and thus, modelling and promoting healthy behaviours in
their centres. Specifically, during the first interviews many educators stated that because of the
lack of a provincial physical activity policy for childcare centres, they were unsure of how much
(if any) daily physical activity opportunities they should provide to children. In an effort to help
educators understand the importance of daily physical activity, I spoke to educators about the
physical activity guidelines for early years, which were released while the study was underway. I
also encouraged staff to develop centre level policies for physical activity if they had not already
done so.
Although the ecological model was useful in a number of aspects related to both the
development and evaluation of this multilevel intervention, there were limitations to its utility.
The main limitations were that the ecological model did not consider broader contextual factors.
I found the categorization of certain determinants of health and identifying complex interactions
between factors at various levels, particularly challenging. For instance, the education of
educators was a factor that seemed to influence educator engagement in the intervention. In some
centres, none of the educators had completed any level of post-secondary ECE training; whereas
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in other centres, all of the educators had some level of training. The educators with ECE level
training seemed to have a greater awareness of the provincial nutrition guidelines and
understanding of gross motor development during the early years. Thus it was difficult to
categorize the factor of education in only one of the ecological levels, as it interacted with other
interpersonal (educator behaviours), institutional (centre practises and adherence to policies) and
policy level factors (local and provincial).
Finances were another factor influencing the ability of childcare centres to provide
healthy opportunities for children. The centres located in the more remote rural communities
seemed to have increased financial constraints and limited access to a variety of healthy foods. In
addition, fresh produce sold at the community grocery stores was more expensive than the
produce sold in the larger rural communities or communities located near a larger urban centre.
Thus, this factor was related to institutional, community and policy levels, and it was challenging
to know how to categorize, and in turn, how to target and evaluate financial constraints within
the Healthy Start intervention.
The incorporation of the population health approach with the ecological model drew
attention to broader determinants of health, particularly education and economics, which
indirectly influence health related behaviours. The use of the population health approach also
assisted in identifying interactions among behavioural and contextual factors at different levels
of the ecological model. For example, educator behaviours association with the promotion of
physical activity and modeling of motor skills were dependent on the interaction of various
factors (e.g., self-efficacy, previous education levels, co-worker and director behaviours and
space for active play in the childcare centre).
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In order to implement interventions which create environments that support the health of
everyone, researchers must develop a good understanding of the broader contextual factors, such
as how policies can influence the behaviours of the entire population. (146). The population
health approach directs attention to the broader policy level factors that are often difficult to
address and emphasizes the role of policy in shifting national or provincial values to support the
health of entire populations (146). Experts suggest the design of population health interventions
which includes strategies for policy development and change require the co-ordinated action of
many sectors working together to improve health and well-being of a population (144). Thus,
researchers, policy makers and communities must collaborate to develop effective strategies and
policies aimed at supporting behaviour change (86,89,144). This is a long-term goal and a
complex process which involves strong and sustained partnerships among communities,
researchers, healthcare professionals and government (municipal, provincial and federal).
As Healthy Start was a pilot study, the main goal was not to address broader policy level
factors. However, employing a population health approach in evaluating the intervention was a
good starting point and a necessary building block on the long road to influencing policy.
Specifically, as previously discussed, the findings of my doctoral research highlighted the lack of
a government legislated physical activity policy in regulated childcare settings. This emphasized
the need for educators, childcare centre directors, parents, researchers, healthcare professionals
and policy makers to work collaboratively to not only develop an appropriate physical activity
policy for childcare centres, but also strategies for effectively implementing such a policy. An
inter-disciplinary partnership would help to ensure that realistic guidelines are established for
promoting physical activity in childcare settings and that physical activity recommendations are
adequate to support growth and development of early years children.
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Many educators explained that it would be beneficial if the ECE diploma program
included lessons (based on Healthy Start training) that focused on teaching all new educators the
importance of engaging in healthy behaviours, with a particular focus on how to model gross
motor skills and engage in physical activities with the children. It became obvious to me that the
lack of provincial physical activity policy, which may have been linked to the limited training
educators received about how to be active with children, made it very challenging for educators
to promote and model active play in the childcare centre. To move forward, Healthy Start should
also develop a strategy for targeting educational factors influencing educators’ knowledge and
ability to engage in and confidently promote healthy behaviours. Specifically, based on the
feedback from educators in the field, the ECE program needs to be enhanced to ensure that all
educators have equal opportunity to receive the training and skills necessary for promoting their
own health and the health of children in their care. A training component aimed at educating
ECE students on how to promote and model healthy behaviours among early years children
would be an ideal avenue for empowering educators, increasing self-efficacy and, in turn,
eliciting behaviour change among educators. Currently, Healthy Start does have the support of
the ECE program instructors in Saskatchewan, however closer partnerships need to be developed
to determine how to best incorporate Healthy Start into ECE training.
Given that Healthy Start was implemented in rural areas, it was important to develop an
intervention that considered the various contextual factors associated with rural environments.
Each type of community provides a slightly different context, and thus factors influencing
behaviours such as economic barriers and access to resources differ depending on the community
size. For example, all centres in the intervention were expected to follow the government
legislated nutrition policy for childcare centres. However, many centres, particularly those in
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small rural communities (less than 10 000) struggled to meet nutritional guidelines on a regular
basis because the fresh produce was too expensive and the community grocery store carried very
few fruits and vegetables, particularly during the winter and spring months.
Again, given that this was a pilot study, the main goal was not to address broader
economic barriers (improving access to fresh affordable produce year round) by making changes
to the cost of produce, or the types of fresh foods offered in local rural grocery stores. However,
the intervention did educate childcare centre staff on healthy affordable foods including how to
incorporate locally grown pulse crops in centre menus. In addition, Healthy Start provided
information on seasonal fruits and vegetables and suggested that educators start their own
gardens and freeze produce so that centres could offer a variety of vegetables year round. As
such, individual and institutional level factors were targeted in an effort to address this barrier to
healthy eating in rural childcare centres and communities.
Moving forward the knowledge gained in this study can be used to draw attention to the
broader economic factors influencing residents’ access to healthy foods year round. I hope to
return to the communities and share this information with community members. These
discussions may empower and mobilize residents to work with their local municipalities to
problem solve and come up with strategies to promote healthy eating year round.
8.2.2 Community Engagement and Participation
When developing, implementing and evaluating any community-based initiative, it is
essential that prior to implementation a partnership is established between the researcher(s) and
participants (i.e. community members). During this research process I learned many valuable
lessons about engaging in partnership with participants. It is a challenging but rewarding - and I
believe necessary - process of community-based research. Through getting to know each centre I
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gained unique insights into the local context such as information about local policies and
practises at the centre level and in some cases at the community level. I also learned about some
of the unspoken interactions and relationships that go on between various institutions and groups
(childcare centres and schools) within small rural communities.
In the future I will work to develop close partnerships earlier on in the research process.
For example, if childcare staff had been invited to play a more participatory role in the
development of Healthy Start, this may have increased compliance and fidelity during the
implementation phase. Research shows that when participants take a participatory role in
developing an intervention they feel a form of ownership over the project and thus are motivated
to ensure it is effectively implemented and evaluated (144,145).
The commitment and combined efforts and expertise of all the partners involved can
increase the efficacy of community-based research approaches (148); in turn, contributing to
program sustainability and promoting healthy behaviour changes among all involved (e.g.,
institutions, communities and society as a whole). When I contacted the centres post
intervention, most educators indicated that they were continuing to use Healthy Start (i.e.
program sustainability) and they appreciated the ongoing support and contact. The initiative is
garnering interest among many more centres in the province of Saskatchewan and other
childcare centres want to implement Healthy Start. I believe this is due in part to the fact that
Healthy Start developed good relationships with the participating centres; and in turn, these
centres shared their positive experiences with their colleagues.
Building relationships among potential participants would also be beneficial in
addressing challenges with obtaining consent that arose during the evaluation of Healthy Start.
For example, having parents sign and return the consent forms was difficult, not necessarily
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because parents did not want to give consent, but because they often forgot or misplaced the
consent forms. Educators and parents also had trouble deciphering how the implementation
differed from the evaluation and why aspects of the research protocol, such as obtaining consent,
was necessary for the centres to receive the intervention. In order to increase parental
participation, including receiving consent, I believe we will need to develop a strategy for
helping parents and educators better understand the differences between implementation and
evaluation and the necessity of the ethical procedures associated with participating in
intervention research.
Participant fatigue, particularly among children and their parents, was another challenge
faced during the evaluation of Healthy Start. Although every attempt was made to limit the
burden on educators, I did need them to complete some tasks at various points over the 48-week
intervention. I found that by the end of evaluation, educators were saying they did not have time
to record how often they were incorporating the Healthy Start activities into their daily routines.
Also, some centre cooks stated that it was too much effort to try and remember to use the new
recipes provided by Healthy Start; rather it was easier to stick to the old recipes with which they
were familiar. Lastly, by the end of the study children were tired of wearing the accelerometers
and parents did not feel like arguing with the children to wear the belts. In the future, methods
for avoiding participant fatigue should be incorporated into the evaluation component of Healthy
Start. For example, researchers could work with cooks to develop recipes, rather than simply
providing recipes to cooks. Thus, cooks may take some ownership over the initiative and be
motivated to use the recipes. Additionally, researchers could work with educators and parents to
determine a reasonable number of evaluation time points for measuring children’s physical
activity levels. Educators and parents could be asked to suggest rewards that researchers could
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provide to encourage the children to wear the accelerometers. I would also suggest future work
considers the use of technology, such as online newsletters, a Facebook page or development of
an application to encourage and increase participant engagement and interaction.
8.2.3 The Value of Reflection
So often the only focus of population health research papers is to report on the outcome
and impact of the intervention. Of course this is an important aspect of research and results
should be disseminated, however it is also beneficial to share findings related to process and
lessons learned throughout the entire research process (92,141,145,148). For instance, reflections
may include assessment of how interventions can be expanded and identify challenges and
successes in altering interventions for different contexts. It has been suggested that this process
of reflection and sharing will assist in embedding interventions in institutions and communities,
ultimately increasing their long-term sustainability (92). Such information is valuable as it may
educate others engaging in similar studies; particularly, in new up-and-coming areas of research.
If previous research with early years children had discussed some of the unique challenges that
may arise when working with this age group, I could have accounted for these issues during the
implementation of Healthy Start. By including this reflection piece in my dissertation I hope to
make a meaningful contribution to this growing area of research.
8.3 Continuing the Journey
I hope the reflections I offered will provide context for those engaging in similar work
and raise awareness about the complexities, challenges and rewards that come with working in
childcare centres and with early years children, their families and educators. For me, the process
of documenting my reflections provided an opportunity to consider how many unspoken, yet
influential factors were at play during this entire research process. I became acutely aware of the
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constant balancing act between having power over the study and giving power to the
participants. Perhaps the most important things I learned were that building trust and partnerships
among participants is key to this power balance and ensuring success of an intervention
implemented within a community. There is no doubt I learned a lot and answered a number of
questions; however I feel that more questions arose than were answered during the research
process. As such, by no means was my doctoral research the end of my journey as a community
engaged scholar, rather it is just the beginning. Moving forward in my research career, this
reflection piece will influence and strengthen my future work as a researcher and enhance
partnerships I strive to develop in future community-based studies.
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CHAPTER 9
General Conclusions and Next Steps
9.1 General Conclusions
The purpose of my doctoral research was to evaluate Healthy Start, a multilevel physical
activity and healthy eating intervention guided by McLeroy’s ecological model and grounded in
a population health approach. The specific study objectives were addressed in three papers.
The first objective, as discussed in paper 1, explored the influence of Healthy Start on
physical activity levels and motor skill development among early years children aged 3 to 5
years in participating childcare centres. Results indicated that Healthy Start contributed to
increases in MVPA among children in the intervention centres. Additionally, interviews with
educators revealed that educators felt Healthy Start supported them in providing children with
more opportunities for physical activity. Furthermore, key aspects of the childcare centre
environments that influence physical activity promotion and participation were identified
through environmental scans.
The results emphasized the importance of participant engagement as participation and
involvement of educators and directors were strong indicators of the intervention’s success and
effectiveness. Study findings also indicated that Healthy Start provided educators with support
and resources for promoting physical activity as shown by increases in children’s MVPA levels
at intervention childcare centres. Improvements in TGMD II were observed from pre to post
intervention, however these changes were not statistically significant. A factor that may have
contributed to this non-significant result is that pre and post intervention measures were only
collected on a small number of children. Additionally, there were some skills that most of the
children could not complete during pre and post intervention and this influenced their TGMD II
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scores. The inability for children to complete certain skills pre or post intervention emphasized
the need for individuals delivering the intervention (e.g., educators) to not only be trained to
promote active play, but also to be confident in their ability to engage in and demonstrate basic
gross motor development skills (which are directly related to physical activity participation).
The second objective (paper 2) explored the influence of Healthy Start on children’s
healthy eating behaviours and investigated the intervention’s role in supporting educators in
providing children with opportunities for healthy eating. Menu review results indicated that
among the intervention group, healthy eating opportunities (meals served that met the provincial
nutrition policy) increased over the course of the intervention. Educator interviews were used to
better understand how childcare staff were influenced by Healthy Start and if it supported them
in offering children with more healthy eating opportunities. However, because children’s eating
behaviours were not directly measured it was difficult to conclude that children were actually
consuming healthier foods. Thus, I believe my dissertation highlighted a gap in the literature and
the need for future research focusing on direct measurement of food intake among early years
children. Currently, interventions aimed at increasing healthy eating in Canadian childcare
centres have measured children’s food intake using observation and parent and/or educator
questionnaires. Directly assessing children’s food intake, through for example plate weighing
measures, would provide a more reliable and specific assessment; and in turn a more accurate
measure of an intervention’s effectiveness (142).
The largest increases in the provision of healthy eating opportunities were observed in
centres where there were no cooks and educators did the cooking. As discussed in relation to
implementation of the physical activity component of Healthy Start, this result highlighted the
necessity of focusing on the training of childcare centre cooks. Although cooks were trained in
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the healthy eating component of the intervention, Healthy Start was primarily developed for
educators who worked directly with the children. During the intervention, it was apparent that
childcare centre cooks have a variety of experiences from diverse cooking backgrounds.
Moreover, centre cooks are not required to complete ECE training, nor do they need previous
education or experience in meal preparation. The only common knowledge shared among all
cooks was their awareness of the provincial nutrition guidelines. This finding emphasized the
need for strategies aimed at connecting with the cooks and providing resources for creative ways
to meet the childcare nutrition policy. Additionally, a component focusing on educating cooks
about the eating behaviours of early years children would be beneficial, as many cooks do not
have previous experience in childcare settings. Such strategies should be developed in
consultation with childcare cooks and educators.
The third objective of my doctoral research (paper 3) was to increase healthy eating
opportunities offered to children through piloting a pulse crop intervention in one of the
intervention childcare centres. The results of this pilot study indicated that the pulse crop
intervention diversified children’s diets by expanding the variety of healthy foods provided to
early years children through incorporating pulse crops into the centre menu. In addition, the
intervention increased educator knowledge and awareness about the nutritional and health
benefits of pulse crops. This pilot study was both unique and innovative, as no interventions have
developed strategies for promoting the consumption of locally grown pulse crops in an effort to
increase the variety of healthy foods offered to Canadian early years children in childcare. The
findings provide evidence to suggest that promoting the consumption of locally grown food can
be an effective method for increasing the variety of healthy foods offered to children.
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Educators reported that following the intervention they spent time teaching children about
different ways to eat pulse crops and where pulse crops are grown. Given that the centre was
located in a rural community and a number of the children’s parents were grain producers,
children took a keen interest in learning that pulse crops they were eating, may have come from
their family’s field. Educators reported that this unique connection was very helpful in
encouraging children to eat pulse based foods, thus suggesting that interventions aimed at
increasing the variety of healthy foods offered to children should consider choosing a food
produced in the local environment. Educators could make personal and visual links between the
food children are eating and where it is produced. Field trips could be arranged around the
production of the chosen food, such as taking the children to a local farm.
9.2 Next Steps
As discussed previously, intervention research aimed at increasing physical activity and
healthy eating among Canadian early years children is a growing field of study with studies such
as those by Goldfield and colleagues and Timmons and colleagues currently underway (22,67).
However, a number of gaps in the literature continue to exist. Below I discuss specific areas
related to research, policy and practice, where further work is needed.
9.2.1 Recommendations for Research
Currently the majority of intervention studies have been carried out with relatively small
sample sizes, in a limited number of childcare centres. As such, although challenging both
financially and in person power, it would be advisable that researchers focus on expanding
physical activity and healthy eating interventions on a larger scale and include multiple childcare
centres and a diverse population of early years children. In the expanded intervention children’s
food intake should be directly measured using a plate waste study. Furthermore, a framework
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similar to McLeroy’s model should be employed in the development and evaluation of the
intervention. However, rather than combining multiple frameworks, researchers should consider
using a more complex and comprehensive framework which already includes conceptual
underpinnings of a population health approach.
Nader and colleagues have developed a framework for guiding the implementation of an
intervention using a systems approach to target health promotion and obesity prevention during
the early years(14). This framework illustrates how policy and practice at the local, state/
provincial, and national levels directly and indirectly affect community-level physical and social
environments, the economic environment, healthcare systems, and family and individual health
behaviors (14). The systems approach considers that health behaviours among children, their
families and caregivers/educators are influenced by interactions among factors in various
systems including: family settings, community institutions (e.g., childcare centres for children,
work site and neighbourhoods for adults, and healthcare systems for both children and adults).
Nader et al (14) states that the systems approach framework identifies interaction pathways,
which in turn provide a template for designing interventions that create and enhance pathways to
promote healthy behaviors and disrupt pathways that increase the risk of overweight and obesity.
A key underpinning of this framework is its focus on building strong partnerships among
participants, communities, healthcare professionals and policy makers. Such partnerships are
necessary when attempting to use research findings to influence and inform policy.
9.2.2 Recommendations for Policy
The expansion of physical activity and healthy eating interventions in multiple childcare
centres and among diverse communities and populations in Canada is also related to policy
development. For instance, if such interventions were reproducible on a large scale and effective
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in increasing physical activity and healthy eating among early years children, this would allow
researchers to generalize the results to most childcare settings in Canada. In turn, the intervention
results could be used to inform the development of regulations and policies aimed at promoting
healthy behaviours in childcare centres. Although engaging governments and policy-makers is a
challenge and often a long-term goal that is not always achieved, obtaining government support
is essential when attempting to influence policy and impact behaviour on a population level.
In relation to the promotion of healthy behaviours among early years children in
childcare, I believe the most pressing policy issue is the lack of a provincial level physical
activity policy for childcare centres. Moving forward, efforts should be made to engage
governments, researchers and educators to collaborate in developing a physical activity policy
for childcare centres in Saskatchewan. The recently released physical activity and sedentary
behaviour guidelines for the early years (21,22) could be used as a guide for developing such a
policy. In my opinion, the implementation of a provincial physical activity policy for childcare
centres is a necessary step in promoting healthy behaviours among earl years children.
9.2.3 Recommendations for Practice
Three main recommendations for practices within childcare centres can be provided. The
first is the importance of the education of educators. I believe the ECE training program should
be revised to incorporate a component focused on teaching educators about the importance of
movement. There is a particular need to teach gross motor skills and ways to promote the
development of these skills among early years children. Another goal of this training would be
ensuring that educators are confident in their abilities to engage in and model such skills. Once
educators have the self-efficacy to model and promote gross motor skills they will be more likely
to engage in various physical activities with the children.
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The second practice related recommendation is that, until a provincially legislated
physical activity policy is developed for childcare centres, directors and educators should be
encouraged to develop a physical activity policy for their individual centres. Although regulation
of a centre level policy would differ for each childcare centre, it is another avenue for ensuring
that children are offered daily physical activity opportunities. Such a policy would also assist
educators in knowing how often they should provide opportunities for the children to be active.
In turn, this may mobilize those educators who do not feel motivated to promote active play on a
daily basis.
The third recommendation for childcare centres is related to healthy eating practices.
Resources should be developed to include creative recipes that specifically incorporate healthy
affordable foods that centres have access to year round. These resources and recipes would vary
depending on the centre demographics and the geographic locale of the communities in which
the centres are located. Although this does not influence the underlying and more complex
economic and policy factors associated with access and availability of healthy foods; I believe
this could be a feasible strategy for supporting childcare centres in offering healthy foods year
round, particularly for those centres located in rural communities.
9.3 Concluding Thoughts
This was a pilot intervention study that aimed to support rural educators in providing
opportunities for physical activity and healthy eating, with the primary goal of increasing
physical activity and healthy eating behaviours among early years children in childcare centres.
Collectively, the objectives addressed in each paper provide insight into the complexities and
feasibility of promoting physical activity and healthy eating among early years children,
particularly in rural communities. Healthy Start was an innovative intervention which addressed
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critical factors contributing to the development of healthy behaviours in rural early years
children. The intervention was feasible and it drew a lot of interest among key stakeholder (e.g.,
educators, ECE instructors, the Saskatchewan Early Childhood Association and the Early
Childhood Education branch of the Saskatchewan government) in the province. Additionally, the
findings from my dissertation can be used to expand the limited body of literature on
implementing and evaluating interventions aimed at increasing both physical activity and healthy
eating in Canadian childcare centres.
The recommendations for areas of future work provide a template for next steps that I
believe should be taken to fill the knowledge gaps in this area of study. Addressing these gaps is
essential in moving towards interventions which are sustainable and effective in promoting the
healthy development of all early years children.
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APPENDIX A

INVITATION TO PARENTS
The name of care centre will be taking part in a pilot program to increase healthy eating and
physical activity levels among children in their early years. The project is a collaboration with
the Healthy Start Team; a group that includes members from the Department of Community
Health and the College of Kinesiology at the University of Saskatchewan, Canada in motion, the
Saskatchewan Network for Health Services in French, and others.
The Healthy Start initiative is guided by a resource called LEAP (literacy, education, activity,
play) that includes innovative and easy to use activities for childcare workers and parents. LEAP
was developed at the University of Victoria and is considered the best resources of its kind in
Canada.
Staff at the care center will be trained in Healthy Start and will animate activities with children
on a daily basis, giving them the chance to gain many health and developmental benefits, all by
doing what young children love to do best—play!
In addition, we would like to evaluate the pilot program by looking at how the resources effect
physical activity levels among children aged 3-4 at the childcare centre. We would like to invite
you and your child to be part of this research. We will be available to meet with you to discuss
the research project in more detail at a time convenient for you. We will be in touch with the
care center director to establish a day that works for parents, and you will be notified ahead of
time.
You will find background information on the pilot project in this package; however we look
forward to the opportunity to meet with you to talk about the project in person.
Sincerely,
Amanda Froehlich Chow
Research Coordinator
a.froehlichchow@usask.ca
306-370-9391

Allysha Larsen
Program Coordinator
allysha.rsfs@shaw.ca
306-2912650
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APPENDIX B

CONSENT LETTER (Educator)

Project Title: Starting Young: The implementation and evaluation of Healthy Start
Principal Investigators:
Dr. Louise Humbert
College of Kinesiology,
University of Saskatchewan
966 – 1070
louise.humbert@usask.ca

Dr. Anne Leis
Dept. of Community Health and Epidemiology
University of Saskatchewan
966 - 7878
anne.leis@usask.ca

INVITATION
We would like to ask for your assistance with a study that is being carried out by the College of
Kinesiology and the department of Community Health& Epidemiology, College of Medicine at
the University of Saskatchewan in partnership with the Roseau santé en français de la
Saskatchewan. The purpose of this pilot study seeks to determine the impact of Healthy Start, a
physical activity and healthy eating initiative designed to increase physical activity and healthy
eating among 3 and 4 years old children. This project also aims at increasing the capacity of
childcare educators and families to offer and promote children opportunities to engage in
physically activity and healthy eating. The project will evaluate the feasibility of the
implementation of Healthy Start. We anticipate that this evidence based information could be
used to assist in the development of a sustainable early year’s physical activity strategy for
young children in Saskatchewan.

WHAT’S INVOLVED
As a participant, you will be trained to deliver Healthy Start and you will be asked to develop
plans that will create an environment that will support the activities outlined in the Healthy Start
resource within your childcare setting. When you have completed this first step, you will be
asked to record one week of physical activity opportunities provided for the children and a
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week’s menu in each of the months, from September 2010-June 2011. In addition, you will be
asked to share your experiences with Healthy Start (February and June 2011) in a short interview
that will be audio recorded with your permission.

POTENTIAL BENEFITS AND RISKS
There are no known or anticipated risks associated with participation in this study. You will be
trained with the LEAP resource and be able to implement this resource with your 3 and 4 year
old group during the year.
Environmental Scan: There is no risk in determining if the environment at the
care center promotes physical activity. The information gathered will be used to assist
you in creating an environment that promotes physical activity.
Recording activity and menu for one week: There is no risk in recording activity
and submitting a menu. The information gathered will help the research team better
understand the data collected from the accelerometers and determine ways in which the
menu for the children can be enhanced.

CONFIDENTIALITY
The interviews will be recorded and transcribed. Only a study number and not your name will be
associated with your interview. Raw material such as notes and tapes, collected during this study
will be destroyed once the transcriptions have been made. Access to this data will be restricted to
the Principal researchers, Dr. Louise Humbert, Dr. Anne Leis and the research assistant.
All information you provide will be considered confidential and grouped with responses from
other participants. Given the format of the meetings, we ask you to respect your fellow
participants by keeping all information that identifies or could potentially identify a participant
and/or his/her comments confidential. Your name will not appear in any thesis or report resulting
from this study; however, with your permission, anonymous quotations may be used.
Shortly after the interview has been completed, you will receive a copy of the transcript to give
you an opportunity to confirm the accuracy of the conversation and to add or clarify any points
that you wish.

VOLUNTARY PARTICIPATION
Participation in this study is voluntary. If you wish, you may decline to answer any questions or
participate in any component of the study. Further, you may decide to withdraw from this study
at any time and may do so without any penalty. If you decide to withdraw the information you
have shared with us will be withdrawn from the data collected. Your right to withdraw from the
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study will apply until the data has been disseminated. After this it is possible that some form of
research dissemination will have already occurred and it may not be possible to withdraw your
data.

PUBLICATION OF RESULTS
The aggregate results from this project will be made available to the researchers, childcare
directors, participants such as parents and childcare workers, as well as childcare centers
involved in the study. In addition, the data collected will be used in presentations in the College
of Kinesiology at the University of Saskatchewan and in the francophone community; we also
plan to present the findings of our project at conferences such as the Saskatchewan Early Years
conference, the Canadian Association for Young Children conference, and the Western and
Territorial Francophone Early Years conference. The grouped results may also appear in printed
or published reports such as journal articles. The findings as well as our final report of the project
will be accessible on ours and our partner’s websites (Réseau santé en français de la
Saskatchewan, Association des parents Fransaskois; Saskatoon in motion; Saskatchewan in
motion).

CONTACT INFORMATION AND ETHICS CLEARANCE
If you have any questions about this study or require further information, please contact one of
the principal investigators, Dr. Louise Humbert or Dr. Anne Leis using the contact information
provided above. This study has been reviewed and received ethics approval through the
Research Ethics Office at the University of Saskatchewan (966 – 2084).
If you have any comments or concerns about your rights as a research participant, please contact
the Research Ethics Office.

Thank you for your assistance in this project. Please keep a copy of this form for your records.
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Consent to Participate

I have read and understand the description of the research study provided above. I have been
provided with an opportunity to ask questions and my questions have been answered
satisfactorily. I agree to participate in the study described above, understanding that I may
withdraw my consent prior to the dissemination of the results. A copy of this consent form has
been given to me for my records.
_________________________________
(Signature of Participant)

_________________________
(Date)

_________________________________
(Signature of Researcher)
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APPENDIX C

CONSENT LETTER (Parent/Guardian)

Project Title: Starting Young: The implementation and evaluation of Healthy Start
Principal Investigators:
Dr. Louise Humbert
College of Kinesiology
University of Saskatchewan
966 – 1070
louise.humbert@usask.ca

Dr. Anne Leis
Dept. of Community Health and Epidemiology
University of Saskatchewan
966 - 7878
anne.leis@usask.ca

INVITATION
We would like to ask for your assistance with a study that is being carried out by the College of
Kinesiology and the department of Community Health and Epidemiology, College of Medicine
at the University of Saskatchewan in partnership with the Réseau santé en français de la
Saskatchewan. The purpose of this pilot study seeks to determine the impact of Healthy Start, a
physical activity and healthy eating initiative. This initiative is designed to increase physical
activity and healthy eating among 3 and 4 years old children in childcare settings. Healthy Start
also aims to increase the capacity of childcare educators and families to offer children
opportunities to engage in physically activity and healthy eating. The project will include an
evaluation of the feasibility of the implementation process. We anticipate that this evidence
based information could be used to assist in the development of a sustainable early year’s
physical activity strategy for young children in Saskatchewan.
WHAT’S INVOLVED
As a participant, your child will be asked to wear a physical activity monitor (Accelerometer) for
one week in each of the months from May/June 2011, October 2011, February 2012 and
May/June 2012 and in order for us to get a direct measure of your child’s physical activity. Your
child will also be asked to participate in a measurement of gross motor skills (e.g., jumping,
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hopping, throwing and catching) once in May 2011 and once in May/June 2012. With your
permission the assessment will be video recorded. The purpose of the video recording is to help
the research team to assess the gross motor skills. Children of this age often move very quickly
and thus a video recording will help us to be more accurate in our assessment. The children will
be assessed in a private space at the childcare center. As a parent/guardian you are welcome to
attend this session.
As a parent/guardian of a child participating in the project you will be asked to attend an
information session and you may be invited to participate in two 20 minutes individual
interviews, one at mid-course of the study and one at the end. The purpose of this interview will
be to gain a greater understanding of the Healthy Start initiative. The interviews can occur at
either the care center, your home or at an agreed upon location. With your permission the
interview will be audio recorded.

POTENTIAL BENEFITS AND RISKS
Measuring activity levels of children using Accelerometers: There is no risk in wearing this
device. The information collected will permit the research team to determine the activity levels
of the children so that we can work together to maintain or increase the activity levels of their
children.
Assessment of gross motor skills: There is no risk is assessing gross motor skills in children. The
skills we will focus on are activities that the children do every day. The information collected
will permit the research team to determine ways to help children become more skilled movers, to
help them to become active for a lifetime.

CONFIDENTIALITY
The interviews will be recorded and transcribed. Only a study number and not your name nor
your child’s name will be associated with your interview. Raw material such as notes and tapes,
collected during this study will be destroyed once the transcriptions have been made. Access to
this data will be restricted to the Principal researchers, Dr. Louise Humbert, Dr. Anne Leis and
the research assistant.
All information you provide will be considered confidential and grouped with responses from
other participants. Given the format of the meetings, we ask you to respect your fellow
participants by keeping all information that identifies or could potentially identify a participant
and/or his/her comments confidential. Your name will not appear in any thesis or report resulting
from this study; however, with your permission, anonymous quotations may be used.
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Shortly after the interview has been completed, you will receive a copy of the transcript to give
you an opportunity to confirm the accuracy of the conversation and to add or clarify any points
that you wish.

VOLUNTARY PARTICIPATION
Your participation and your child’s participation in this study are voluntary. If you wish, you
may decline to participate in any component of the study, you will be given a timeline indicating
when each phase of the study will occur and you can withdraw from any component of the study.
Further, you may decide to withdraw your child from this study at any time and may do so
without any penalty. If you decide to withdraw the information you have shared with us will be
withdrawn from the data collected. Your right to withdraw from the study will apply until the
data has been disseminated. After this it is possible that some form of research dissemination will
have already occurred and it may not be possible to withdraw your data.

PUBLICATION OF RESULTS
The aggregate results from this project will be made available to the researchers, childcare
directors, parents, childcare workers, and childcare centers involved in the study. In addition, the
data collected will be used in presentations in the College of Kinesiology at the University of
Saskatchewan and in the College of Medicine as well we plan to present the findings of our
project at conferences such as the Saskatchewan Early Years conference, the Canadian
Association for Young Children conference, and the Western and Territorial Francophone Early
Years conference. The grouped results may also appear in printed or published reports such as
journal articles. The findings as well as our final report of the project will be accessible on ours
and our partner’s websites (Réseau santé en français de la Saskatchewan, Association des parents
Fransaskois; Saskatoon in motion; Saskatchewan in motion).

CONTACT INFORMATION AND ETHICS CLEARANCE
If you have any questions about this study or require further information, please contact one of
the principal investigators, Dr. Louise Humbert or Dr. Anne Leis using the contact information
provided above. This study has been reviewed and received ethics clearance through the
Research Ethics Office at the University of Saskatchewan (966 – 2084).
If you have any comments or concerns about your child’s rights as a research participant, please
contact the Research Ethics Office.

Thank you for your assistance in this project. Please keep a copy of this form for your records.
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Consent to Participate
I have read and understand the description of the research study provided above. I have been
provided with an opportunity to ask questions and my questions have been answered
satisfactorily. I have been given a timeline of the study, indicating when each phase of the study
will begin. I agree to have my child ____________ and myself participate in the study described
above, with the understanding that I may withdraw my consent to have my child or I participate
at any time. I understand that I can withdraw from this study until the results have been
disseminated. A copy of this consent form has been given to me for my records.
I, ____________________________ give permission to allow ____________________
To participate in the study conducted by the College of Kinesiology and the College of
Medicine: Dept. of Community Health and Epidemiology.

_________________________________
(Signature of Parent/Guardian)

_________________________
(Date)

________________________________
(Parent/Guardian Contact Information)
_________________________________
(Signature of Researcher)
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APPENDIX D
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APPENDIX E

Accelerometers (The Actical)
The Actical is a uniaxial accelerometer that detects vertical acceleration. The Actical (size and
dimensions of a small pager) is worn by the participants on a belt worn around the waist with the
accelerometer situated at the hip. The children and their parents would be instructed both
verbally and in written form on how to attach the accelerometer. The child will be asked to wear
the monitor at all times while awake. Exceptions would include water activities like bathing and
swimming, or when it is deemed inappropriate by the participant. The parents will be asked to
record the time the monitor was attached and removed for the purpose of calculating activity
time and sleeping time. The data are electronically downloaded into a data file which contains
minute-by-minute movement counts for each child. The total amount of physical activity from
the Actical is expressed as the average movement counts per minute and the number of minutes
beyond certain activity thresholds.
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APPENDIX F

Test of Gross Motor Development-II (TGMD-II)

The Test of Gross Motor Development (TGMD-2) was developed by Ulrich (1985) as a means
of assessing selected motor skills in children 3-10 years of age. This 12-item test consists of
selected locomotor and manipulative skills. Locomotor skills include running, galloping,
hopping, leaping, horizontal jumping, skipping, and sliding. Manipulative skills include 2-hand
striking, stationary ball bouncing, catching, kicking, and overhead throwing. The administration
of the TGMD takes approximately 15 minutes per child.
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APPENDIX G

Environment and Policy Assessment Observation Tool (EAPO- Tool)
The purpose of the EPAO is to objectively and effectively describe the nutrition and physical
activity environment and practices of childcare facilities. The tool is divided into an observation
section and a document review section. The observation section is then separated into three
different segments which include eating occasions, physical activity and centre environment. The
document review section is also divided into separate segments, including menu review, care
centre physical activity and nutrition policies and staff training and curriculum use. For the
proposed study we will use certain segments of the EPAO tool. Specifically, we will use the
centre environment section to conduct the environmental scan. This section contains seven
questions, with each question containing a number of sub-questions.
The EPAO tool will also be used to conduct the Menu reviews. The segment on menu review is
found in the document review section of the EPAO tool. The menu review also contains a
section focused on recording detailed information of food served at mealtime. To ensure that the
menu reviews are completed correctly the menu review protocol will be used to guide the review
process.
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APPENDIX H

Educator Interview Guide
Interview #1
o What words would you use to describe your experiences with the Healthy Start
resources to date?
o Do you feel that your work is increasing the physical activity opportunities for the
children in your care?
o Do you think you are offering healthier food choices?
o Do you feel that the gross motor skills of the children have improved?
o What particular challenges have you faced in your work with these resources?
o What successes have you had using these resources?
o Do you feel the parents are participating in the project?
o What have you learned that will influence your work in the future?
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Interview #2


Now that our work together is coming to an end, how would you describe your
experiences this past year?



When you think of the challenges you faced this past year, what strategies did you
use to overcome any challenges?



When you think of your successes, what strategies did you use to bring about
success?



Do you feel that your work is increasing the physical activity opportunities for the
children in your care?



Do you think you are offering healthier food choices?



Do you feel that the gross motor skills of children have improved?



Would you recommend the use of this resource in other care centers in the
province?
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APPENDIX I

Pulse Crop Questionnaire
(For Educators)

For you Information
The term pulse crop refers to:
-

Beans (e.g., kidney beans, black beans, navy beans)
Chickpeas
Peas (e.g., split peas)
Lentils (e.g., red, yellow and green)

Please answer the following questions. It should take you approximately 10 minutes to complete.
Thank you very much!

Amanda Froehlich Chow
Leap Research Coordinator
alf263@mail.usask.ca

A. Please choose one response for each question in regards to pulse crop consumption among you and your
family.
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Strongly
Disagree

Disagree

Not Sure

Agree

Strongly
Agree

1. I need more information about
how to cook pulse crops.
2. I do not know how to prepare
pulse crops.
3. I am busy and it takes too long
to prepare pulse crop based
meals.
4. I believe it would be too
expensive to eat pulse crops.
5. It is too difficult to find pulse
crops in my local grocery store.
6. Pulse crops upset my stomach
so I choose not to eat them.
7. I do not like the taste of pulse
crops.
8. I never think of using pulse
crops when I am cooking meals.
9. I do not cook pulse crops
because my family does not like
them.
10. I tried cooking pulse crops
but my family did not eat them,
so I quite serving pulse crops.
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B. Please choose one response for each question in regards to pulse crop consumption among you and your
family.

Strongly
Disagree

Disagree

Not Sure

Agree

Strongly
Agree

1. I know how to cook pulse
crops.
2. I believe pulse crops are a
healthy food choice.
3. Pulse crops are locally grown
in Saskatchewan.
4. I believe pulse crops are
inexpensive.
5. I am able to find pulse crops
in my local grocery store.
6. I am motivated to eat pulse
crops.
7. I believe pulse crop based
meals will help my family save
money.
8. My family is willing to try
pulse crops.
9. Pulse crops can be part of a
healthy diet.
10. My family likes to eat pulse
crops.
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C. Please choose one response for each question in regards to pulse crop consumption among children at your
care centre.

Strongly
Disagree

Disagree

Not Sure

Agree

Strongly
Agree

1. I believe that it is important
for children to consume pulse
crop based meals
2. I believe pulse crops are a
healthy food choice for young
children
3. I believe the children would
eat pulse crops if we served
them.
4. I believe the children would be
more likely to eat pulse crops if
we, as educators, were eating
them too.
5. I believe that it is important
that children learn that pulse
crops are grown in
Saskatchewan.
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D. Please choose one response for each question in regards to pulse crop consumption among children at your
care centre.

Yes

1. We have not offered pulse
crops in meals at the care centre.
2. If the children would eat pulse
crops, we would serve them at the
care centre.
3. We have tried serving pulse
crops at the care centre.
4. We often incorporate pulse
crops into meals served at the
care centre.
5. We discuss pulse crops with
the children at the care centre

E. How often do you eat pulse crops? (please check one)
Never or rarely
1-3 times per month
1-2 times per week
3-4 times per week
5-6 times per week
Once a day
Two or more times a day
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No

F.

Circle the type(s) of pulses that you eat most often. (If you answered never or rarely on question E move on
to question G.

Split peas
Beans
Chickpeas
Lentils
G. How often do you eat each of the following foods?
Food Choices

Never/
rarely

1-3 per
month

1-2 per
month

Baked beans

Soup with beans, peas
or lentils

Chili with beans, peas
or lentils

Dips or spreads made
with beans, peas or
lentils (hummus, bean
dip, etc.)
Salad with beans, peas
or lentils

Missed dishes with
beans, peas or lentil
(curries, stew, taco
etc.)
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3-4 per
month

5-6 per
month

1 per
day

2+ per
day

H. Please choose what you believe is the best answer.
1.

According to Canada’s Food Guide lentils, chickpeas and beans are an example of a food in the (please
circle one):
Vegetable and Fruit Group
Grain Products Group
Milk and Alternatives Group
Meat and Alternatives Group

2.

Eating a diet high in fibre and protein and low in fat will help reduce your risk of certain types of
diseases:
True
False

3.

According to Canada’s Food Guide one serving of cooked lentils equals (please circle one):

¼ cup
½ cup
¾ cup
1 cup
4.

Pulse crops are good source of protein:
True
False

5.

Pulse crops are a good source of fibre:
True

6.

False
Pulse crops are a poor source of Iron:
True
False

7.

Pulse crops have too much saturated fat:

True
False
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8.

Which of the following does not belong to the Meat and Alternatives Group in Canada’s Food Guide
(please circle one):
Eggs
Kidney Beans
Tofu
Peanut Butter
Cottage Cheese

9.

Saskatchewan in a leading producer of pulse crops:
True
False

10. Pulse crops can be used in baking:
True
False
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APPENDIX J

Parent/Guardian Interview Guide
Interview #1
o What words would you use to describe your experiences with the Healthy Start
resources to date?
o Do you feel that your participation in this program has influenced the physical
activity opportunities you offer to your family or that you participate in as a
family?
o Do you think you are offering healthier food choices?
o Do you feel that your children move in a more confident and competent manner?
o What particular challenges have you faced in your work with these resources?
o What successes have you had using these resources?
o What have you learned from your participation in this project?
o What other supports do you need so that you can offer your children opportunities
to be active and healthy food choices?
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Interview #2


Now that our work together is coming to an end, how would you describe your
experiences this past year?



When you think of the challenges you faced this past year, what strategies did you
use to overcome any challenges?



When you think of your successes, what strategies did you use to bring about
success?



Do you feel that your participation in this program has influenced the physical
activity opportunities you offer to your family or that you participate in as a
family?



Do you think you are offering healthier food choices?



Do you feel that your children move in a more confident and competent manner?



What particular challenges have you faced as part of this project?



Would you recommend the use of this resource in other care centers in the
province?
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APPENDIX K

TRANSCRIPT RELEASE FORM

I, ______________________________, have reviewed the complete transcript of my personal
information that was given during the interview session in this study, and have been provided
with the opportunity to add, alter, and delete information from the transcript as appropriate. I
acknowledge that the transcript accurately reflects what I said in the interview with the
researcher. I hereby authorize the release of this transcript the named researchers to be used in
the manner described in the consent form. I have received a copy of this Transcript Release
Form for my own records.

______________________________

_________________________

(Participant signature)

(Date)

______________________________

_________________________

(Researcher signature)

(Date)
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