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Abstract

Background: Participation in daily physical activity and consuming a balanced diet high in fruits and vegetables and low
in processed foods are behaviours associated with positive health outcomes during all stages of life. Previous literature
suggests that the earlier these behaviours are established the greater the health benefits. As such, early learning settings
have been shown to provide an effective avenue for exploring and influencing the physical activity and healthy eating
behaviours of children before school entry. However, in addition to improving individual level health of children, such
interventions may also result in a number of social benefits for the society. In fact, research among adult populations
has shown that sufficient participation in physical activity can significantly lower hospital stays and physician visits, in turn
leading to positive economic outcomes. To our knowledge there is very limited literature about economic evaluations of
interventions implemented in early learning centers to increase physical activity and healthy eating behaviours among
children. The primary purpose of this paper is to identify inputs and costs needed to implement a physical activity and
healthy eating intervention (Healthy Start-Départ Santé (HS-DS)) in early learning centres throughout Saskatchewan and
New Brunswick over the course of three years. In doing so, implementation cost is estimated to complete the first phase
of a social return on investment analysis of this intervention.

Methods: In order to carry out this evaluation the first step was to identify the inputs and costs needed to implement
the intervention, along with the corresponding outputs. With stakeholder interviews and using existing database, we
estimated the implementation cost by measuring, valuing and monetizing each individual input.

Results: Our results show that the total annual cost of implementing HS-DS was $378,753 in the first year, this total cost
decreased slightly in the second year ($356,861) and again in the third year ($312,179). On average, the total annual cost
is about $350,000 which implies an annual cost of $285 per child. Among all inputs, time—cost accounted for the larger

share of total resources need to implement the intervention. Overall, administration and support services accounted for

the largest portion of the total implementation cost each year: 74% (year 1), 79% (year 2), and 75% (year 3).

Conclusions: The results from this study shed lights for future implementation of similar interventions in this context. It
also helps to assess the cost effectiveness of future interventions.
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Background

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 [1-3]. Despite the benefits of engaging in these
healthy behaviours, current research indicates that
Canadian early years children spend a large portion of
their day in sedentary behaviours and thus are engaging
in lower than recommended daily physical activity;
moreover their diets are often high in processed con-
venience foods containing excess fat and sugar [4-8].
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 [9]. In North America, by school entry significant
numbers of children 2 to 5 years old are already at risk
for overweight or obesity [10]. Children who are over-
weight 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 adult-
hood [11, 12]. This evidence suggests the early years is
the optimal time for establishing lifestyle patterns which
incorporate healthy behaviours, that will in turn support
children to achieve healthy weights over the course of
their lifetime [13, 14]. Moreover, research has shown
that developing the knowledge and skills to engage in
health promoting behaviours at an early age can improve
an individual’s health status later in life.

Compared to those reporting poor health status, indi-
viduals who are able to engage in behaviours which
support their health and wellness, are more productive in
the workforce, in turn reducing burden placed on the
healthcare system and the economy [15, 16]. For instance,
it has been shown that participation in physical activity
increases wages and educational outcome of the individ-
uals[17-20]. A body of literature also examined the impact
of physical activity on physical and mental health as well as
cognitive functioning [21-23]. These studies suggest that
participation in health promoting behaviours has positive
impact on cognitive functioning, health and well-being of
the participants. While these positive effects suggest that
physical activity generates private benefits to the individ-
uals, there are a number of social benefits for the society.
An obvious benefit in the context of publicly funded
Canadian healthcare system is the likelihood of lower
utilization of healthcare services as a result of participation
in physical activity. This social benefit of physical activity
has been shown in a large body of literature suggesting that
participation in physical activity reduces length of stays at
hospitals and use of physician services [24—33].
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Given the number of individual and broader social bene-
fits of engaging in healthy behaviours it is important to
establish healthy lifestyle patterns at an early age. In order
to establish such patterns children must be offered oppor-
tunities to engage in physical activity and healthy eating
behaviours. Parents and early childhood educators (ECEs)
are key actors in providing such opportunities for children
in early years. As well, research shows that multiple factors
in the social and physical environments where children live
and play, interact and influence parental and educator abil-
ities to provide physical activity and healthy eating oppor-
tunities [13]. Although parents and the home environment
have an important influence on the development of
children’s lifestyle patterns [34], it is important to note that
over 54% of Canadian children ages six months to 4 years
attend out of home care [35]. In addition to parents and
the home environment, ECEs and early learning settings
are therefore another major influence on children’s physical
activity and healthy eating behaviours [34, 36]. Early learn-
ing 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 early learning centre environments can
strongly influence children’s physical activity and dietary
patterns [37-40]. Accordingly, centres have been identified
as a promising setting for the delivery of interventions
aimed at increasing the physical activity and healthy eating
behaviours of children [2, 3, 41-44]. Early learning envi-
ronments 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 [45].

As stated in recent systematic reviews, there are inter-
ventions implemented in early learning settings; how-
ever, these studies typically focus on either nutrition or
physical activity [46, 47]. Although the short and long
term benefits of combining physical activity and healthy
eating for all ages are consistently shown in the litera-
ture, there are limited studies reporting the effectiveness
and sustainability of interventions aimed at increasing
both physical activity and healthy eating among pre-
school children in early learning settings. Larson et al,,
[48] found that only a small number of interventions
reported in the existing literature were effective in im-
proving both physical activity and healthy eating among
children in early learning settings. As discussed above,
some studies have also highlighted the economic bene-
fits of engaging in healthy behaviours during adulthood.
However, we are not aware of any economic evaluation
of interventions conducted for this population group or
this environment.

Healthy Start-Départ Santé (HS-DS) is one such inter-
vention developed to promote opportunities for early years
children to engage in and establish healthy behaviours
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(physical activity and health eating) while in early learning
settings [49]. The multi-pronged intervention was imple-
mented in early learning settings across Saskatchewan (SK)
and in New Brunswick (NB). Early learning educators were
trained to implement the HS-DS intervention in their early
learning settings for 8 months. The intervention focused on
incorporating opportunities for children to engage in and
learn about physical activity and healthy eating.

In order to carry out a comprehensive economic
analysis of this multi-pronged physical activity and healthy
eating intervention and address gaps in the literature the
primary purpose of this study is to identify inputs and
costs needed to implement the HS-DS, and to conduct
the first phase of a social return on investment (SROI)
analysis for the HS-DS intervention. With this current
work, we will focus on estimating the implementation cost
of the intervention that will be used for a comprehensive
economic evaluation that aims to estimate the social
return on investment for the HS-DS intervention.

Methods

Healthy Start-Départ Santé Intervention, and the Program
Logic Model

Developed and pilot-tested, HS-DS is a multi-pronged,
inclusive, intersectoral and evidence-based intervention
with the primary goal of promoting physical activity and
healthy eating among Anglophone and Francophone
children 3-5 years of age attending early learning centres
(ELC) in SK and NB. The intervention’s characteristics
are highlighted below; a comprehensive description of
the HS-DS intervention is described elsewhere by Belanger
and colleagues [49]. The vision is to ensure young children
eat healthy and be physically active every day in order to
achieve healthy weights. The mission is to encourage and
enable families and educators to integrate physical activity
and healthy eating in the daily lives of young children. The
specific goals of the HS-DS intervention are as follows: 1)
work with ECEs to implement HS-DS in English and
French ELCs in urban and rural communities; 2) facilitate
the engagement of partners; and 3) promote the uptake
and implementation of key findings from the evaluation of
the intervention through a knowledge development and
exchange plan.

Underpinned by an adapted version of the healthy
weights ecological model [50, 51] a number of inter-
linked components constituted the implementation of
the HS-DS intervention in childcare centres. These six
components are:

a) the HS-DS Implementation Guide which is a resource
designed to assist educators in implementing the
intervention in their early learning centres. It is a step-
by-step guide that walks educators through each stage
of the intervention and it contains resources and ideas
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for increasing physical activities and health eating

within the childcare centre;

customized training, role modelling and monitoring of

HS-DS in early learning centres. ECEs are trained to

deliver the HS-DS intervention and midway through

the implementation HS-DS trainers offer booster train-
ing to each centre. These trainings are customized to
meet the unique needs of each centre. Throughout the
intervention trainers offer the ECEs additional resources
and support as needed.

an evidence-based resource, LEAP-GRANDIR [52]

which includes materials to increase physical activity

and healthy eating in early learning settings. Specifically,

Health Opportunities for Preschoolers (HOP) is a

resource for children 3 to 5 years of age that focuses

primarily on physical activity, but also includes phys-
ical literacy and healthy eating activities. In addition,
educators receive Food Flair, a resource that contains
healthy recipes and focuses on ways to create healthy
eating environments. Each early learning centre also
received a Healthy Start Active Play Equipment (APE)

Kit, containing a number of supplies necessary for

carrying out the activities described in the HOP binder;

supplementary resources were offered to centres
as needed. For example, some centres requested
additional materials for increasing physical activity,
indoors or during the winter months. As such,
resources were provided as requested to address

their specific needs;

e) a knowledge development and exchange (KDE), and
communication strategy with specific targets,
messaging and material aimed to raise awareness
and provide hands-on material for participants and
community organizations; and

f) engage in community partnerships to facilitate the
implementation of the HS-DS intervention in early
learning settings.

b

=

~

C

&

The intervention was designed to provide a step-by-
step implementation using the implementation manual,
while also including enough flexibility to adapt to local
realities and incorporate additional resources as needed.
The specific implementation steps involved first con-
necting with and building interest among ELC directors
and educators to ensure ownership of the intervention.
Second the intervention implementation within the
ELCs involved training educators at the ELCs to use the
implementation manual and demonstrating, hands-on,
the multiple ways LEAP-GRANDIR resources (HOP and
Food Flair) could be used in their early learning centre.
During the training, educators received the necessary
equipment/materials to implement Healthy Start in their
centres (HOP and Food Flair, Healthy Start Active Play
Equipment Kit and the Implementation Manual). The
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training was offered on site (in the ELCs) in one of three
ways: a 3-h evening training, two 2-h evening trainings (4 h
total), or one 5-h training during a weekend day. Centres
could choose the format that worked best for them, and
trainers adapted accordingly. Third, booster training ses-
sions were held at the centres in the fourth and eighth
month (if necessary). Fourth, providing ongoing support to
educators as well as monitoring adherence and quality. Fifth,
holding a meeting (in person or over the phone) with centre
directors to discuss next steps and ensure sustainability.

The implementation of the HS-DS intervention took
place over 8 months and incorporated a number of
inputs that were directly linked to three intermediate
outputs. A detailed Program Logic Model (PLM) has
been created to depict the HS-DS intervention (see
Fig. 1). The PLM depicted below has been adapted and
expanded from previous research describing the pilot
testing of the HS-DS intervention [49, 53]. Combined
these inputs and corresponding outputs were associated
with a number of short-term, intermediate and long-
term outcomes. The short-term outcomes as shown in
the PLM refer to increase in ECE’s knowledge and posi-
tive attitudes about the importance of physical activity
and healthy eating during the early years and improve-
ments in educator’s self-efficacy to deliver the HS-DS
intervention and engage in activities with the children.
Additionally, part of HS-DS’s short-term goals were to
develop partnerships with community organizations and
governments. Moreover, HS-DS aimed to provide on-
going feedback and engage partners through conference
presentations and online venues. Intermediate outcomes
identified within the PLM were that ELCs incorporated
HS-DS into the daily routine within their centres and
increased physical activity levels and healthy eating
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behaviours in children were observed. HS-DS also aimed
to establish a strong online presence and share the inter-
vention progress with partners, stakeholders and col-
leagues. Through these partnerships HS-DS also aimed
to engage in community collaborations as an effort to
increase the sustainability of HS-DS. Lastly, the long-
term outcomes and potential impact of HS-DS stated
that policies are created to ensure children in early
learning settings are given opportunities to establish
healthy behaviours at a young age. As they grow and
mature they would have the knowledge, skills and confi-
dence to continue to participate in physical activity and
healthy eating throughout their life. In turn, children
would have improved health and educational outcomes
throughout their childhood and adult years, potentially
decreasing their need for healthcare services and
increasing their productivity in the labor market.

Inputs and corresponding outputs for the HS-DS
intervention
The first output was ECEs Trained to Deliver HS-DS in
order to produce this particular output a number of inputs
were required. These inputs included the initial HS-DS
training session. As mentioned above the training was typic-
ally offered in the ELCs. Centres choose the format that
worked best for them, and trainers adapted accordingly (3-
h evening training, two 2-h evening trainings, or one 5-h).
Another type of training offered was a train-the-
trainer model where a number of individuals inter-
ested in becoming HS-DS regional trainers were
brought together and participated in a 2-day work-
shop. HS-DS trainers would travel to a community
and hold the workshop over two days. Following this
2-day training the trainees would be certified HS-DS

L
Short-term Outcomes Lo
Inputs/ Activities Outputs (s irpas
Healthy Sta'rt Training'& Increase in ECEs knowledge and Increases in Policies developed to ensure
Booster sessions, Ongoing Early Childhood awareness about the importance of children’s physical physical activity and heathy
5“"".".” (tmu!er & Educators physical activity & health eating activity and eating become a core
participant time) Trained to during the early years healthy eating component of early learning
Deliver Hs-DS i settings
Materials (Healthy Start
implementation guide, LEAP Increase in ECEs self efficacy to
resources, additional activity i Healthy Start within Healthy Start Children engage in physical
i i ctivities become activity and healthy eating
cards) their early learning centres a e et
. part of the early i ifeti s
Administration and Support ¢ . = = learning centre e
Sarvices Engagement and ECEs increase the incorporation of daily routine
physical activities and healthy
- 7 Par eating opportunities into the daily > During teenage and adults
Jevelopmentiand early learning centre schedule Collaborate with years, the children have
maintenance of online ities, improved health and
resources and social media Build partnerships with organizations, educational outcomes
accounts e eired) educational
(newsletter, website, ! el institutions and
Facebook & Twitter) educational mstntut‘mns and e
= e governmen As adults, the children are
2 T (KDE) healthier and thus use fewer
S ee Share information, report progress Healthy Start healthcare services, lower
. 3 and results among key createsa strong economic burden and are
s, at conf and online and social more productive in the
among the lay public media presence labour market
Note: The PLM is adapted and expanded from previous research on HS-DS intervention (49, 53).
Fig. 1 HS-DS Implementation Program Logic Model
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trainers and thus able to deliver HS-DS training to
ELCs in their communities.

The second input was the HS-DS Implementation
Guide, which is a step-by-step guide for implementing
the intervention and thus promoting healthy eating and
physical activity among early years children in care
settings. This resource also provides educators with tools
that can be used in early learning environments to assess
their current environment and to offer ideas of how to
incorporate more physical activity and healthy eating
into children’s daily routines. All early learning environ-
ments that receive HS-DS training receive an implemen-
tation guide.

The third input was the LEAP resources/materials
which was given to all centres receiving the intervention.
LEAP is a set of evidence based resources that promotes
healthy child development. ELCs trained in HS-DS
receive HOP, an illustrated manual, containing child-
tested physical activities for promoting active play among
early years children. Along with the HOP manual, centres
are given an APE kit containing a number of supplies ne-
cessary for carrying out the activities described in the
HOP manual. ELCs that receive HS-DS are also given
Food Flair, a healthy eating manual containing numerous
ideas, activities and quality recipes that encourage and
expose children to a variety of foods and food-related ex-
periences. The total cost for HS-DS implementation mate-
rials given at the initial training including a snack
provided during the training is $223.18 and this includes
the LEAP resources, APE kit and Implementation guide.

Following the initial training, centres receive a Booster
Training Session which are held at the centres in the
fourth and eighth month (if necessary). Booster sessions
range from 30 min to 135 min. They vary depending on
the centre’s needs. In some centres they may be used to
give new educators a mini HS-DS training. In other
centres specific topics will be addressed as per requests
of the centre.

The fourth input involved ongoing support and com-
munication provided by HS-DS coordinators to centres
during the intervention implementation period. During
the 8-month intervention early learning centres were
provided ongoing support which also allows for moni-
toring adherence and quality of the intervention delivery.
The ongoing support was delivered through telephone
and email communication. Centres were provided
additional supports and resources as needed, such as
photocopied physical activities focusing on particular
skills. Centres are also able to access resources online
from the Healthy Start-Départ Santé Website. In
addition, centres received the bi-monthly Healthy Start
Newsletter via email During the final month of the
intervention the HS-DS staff held a meeting (in person
or over the phone) with centre directors to discuss next
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steps and ensure sustainability of HS-DS in the early
learning centre program.

The second output was Community Engagement and
Established Partnerships that require the primary input
of interacting and collaborating with community
members. During the intervention implementation the
HS-DS management and implementation team made a
conscious effort to meet with as many stakeholders in
the communities where the project was rolling out. The
HS-DS steering committee met three times per year to
receive progress updates about the implementation and
discuss steps for the expansion of HS-DS. The project
was configured to move forward with a staggered re-
gional large-scale roll-out that coincided with randomly
selected centres in these same regions for the HS-DS
evaluation. Each year the team expanded their commu-
nity engagement activities throughout Saskatchewan via
individual and committee implementation meetings.
HS-DS met with many Early Years community organiza-
tions across Saskatchewan, Saskatchewan polytechnic
and the Early Years Branch within the Government of
Saskatchewan Ministry of Education.

The third intermediate output was Knowledge Devel-
opment and Exchange (KDE). This output was addressed
through the development of online resources, social
media, production of reports and presentations. The web
tools include the development of the Healthy Start
Website, including the sharing of web articles. The pro-
duction of the bi-monthly Healthy Start Newsletter was
sent out to ELCs via email. In addition, the HS-DS team
actively engaged in social media via Facebook and Twitter.
In addition, HS-DS annual reports were produced for key
stakeholders and the steering committee. Recently a com-
prehensive process evaluation report has been created to
measure if the intervention was implemented as designed,
participant satisfaction and level of adoption of the HS-DS
intervention among ELCs.

Administration and support staff facilitated the deliv-
ery of all three intermediate intervention outputs.
Specifically, the HS-DS implementation team was in-
volved in providing the HS-DS training and ongoing
support to participating centres. These staff members
also facilitated community engagement and carried out
implementation meetings with individual stakeholders.
The KDE staff developed and updated the HS-DS
website and the social media accounts (Facebook and
Twitter). In addition, the staff created online newsletters
and resources for those participating in the HS-DS inter-
vention. The project manager was involved with over-
seeing all components of the implementation. This
included organizing three steering committee meetings
per year and an annual implementation committee
meeting. Together the project manager and KDE staff
also composed an annual report for key stakeholders
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and steering committee members. Finally, the manager
of the sponsoring organization provided accounting
services and office space and materials (this included office
space and storage, and use of an office telephone and
photocopier).

Analytical framework to estimate the implementation

cost of the HS-DS

Following the relevant range of inputs identified in the
previous section, each individual input was measured
and valued. To do this, we started by measuring the
quantities of each of the resources identified in the HS-
DS database and through semi-structured interviews
with HS-DS staff. The database, which was created in
consultation with the HS-DS staff, contained informa-
tion for each childcare centre about the trainings and
booster sessions, including name, location and size of
community in which the centre was located. There was
also information regarding the length of the training and
follow up booster sessions, number of trainers conduct-
ing the training, the trainers home base (regional or out
of town) and how many educators and childcare staff
attended the trainings and booster sessions. In addition
to the inputs reported in the HS-DS database we
conducted semi-structured interviews with the HS-DS
project lead and manager. The interviews were guided
by questions which were developed to gather detailed in-
formation about specific inputs associated with each
output of HS-DS. During the interview the HS-DS staff
were asked about administration, KDE and training
activities along with their corresponding costs.

Next step in costing, we assigned unit cost or prices to
monetize the inputs identified in quantities above. Among
all inputs, time—cost accounted for the larger share of the
total resources needed for the HS-DS intervention. It
included time devoted (during training and booster ses-
sions) by the ECEs, center directors, other childcare staff
and trainers. In addition, as part of operational and
administrative cost of HS-DS, and day-to-day business of
the HS-DS intervention, there was time devoted by the
HS-DS administration and support services staff. Their
specific job titles and corresponding implementation
duties are described in the previous section.

In order to monetize time—cost, we estimated the
opportunity cost of trainees’ time during the training
and booster sessions using their before-tax market wage
rate. Given that we did not have exact wage rate for each
trainee, we used an approximate wage rate using affilia-
tions and job titles of the trainees. For Saskatchewan, we
used average hourly wage rates for frontline ECEs
reported in 2013 Saskatchewan Wage Survey after
adjusting these rates for Saskatchewan inflation rate of
1.5% in 2013, 2.4% in 2014 and 1.6% in 2015 [54].
Saskatchewan Wage Survey, however, did not provide
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wage rates for the directors, and other trainees. To ob-
tain wage rate for the directors, we estimated their wage
rate using the 2007 provincial child care wage and fee
survey [55]. The provincial survey reports the wage rate
for ECEs and the directors as in 2007. Using these wage
rates, we computed the relative wage rate for directors
compared to the ECEs. To estimate the wage rate in
2015 for the directors we inflated the wage rate of ECEs
using this relative rate. For others with no affiliation
reported in the database, appropriate provincial minimum
wage rate was applied. For New Brunswick we used the
corresponding wage rate for directors and ECEs as
reported in the New Brunswick 2014-2015 Child Day Care
Services Annual Statistical Report [56]. For time cost of
HS-DS staff (trainers/coordinators, communication offi-
cers, project lead and project manager), we used their
actual wage rate as obtained from the HS-DS.

The hourly wages reported at the Saskatchewan Wage
Survey and the New Brunswick 2014-2015 Child Day
Care Services Annual Statistical Report were gross wages
that did not include any benefits or other contributions
paid by the employer. In order to compute the relevant
cost to the employer, we added benefits and contribu-
tions paid by the employer to the gross wages. These
additional components of cost are employment insur-
ance (EI), contributions to the Canadian Pension Plan
(CPP), the premiums for workers compensation, contri-
butions to the supplementary pension plan (RRSP), and
the premiums paid by the employer for health, vision
and dental care."

In addition to time—cost discussed above, there were
other resources used in the intervention. Some are due
to operational cost of the intervention (office space, and
utilities for the HS-DS), others would be related to
knowledge exchange activities (printing, newsletters,
postage etc.,,) or materials and manuals. The cost of
these expendables was obtained from the HS-DS.

Results

Findings from the cost analysis of HS-DS are described
below. The total time commitment dedicated to training
and booster sessions (for each province) is reported,
followed by the monetization of these time-costs. All
other inputs necessary for implementation of HS-DS are
monetized and summarized by year to provide the over-
all cost of implementing HS-DS in Saskatchewan and
New Brunswick.

Time commitment for training and booster sessions

The time—cost of HS-DS training and booster sessions
are summarized in the tables below. In order to create
these tables, the first step was to extract and compile
pertinent information from the HS-DS database regard-
ing overall number of training or booster sessions
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delivered, the number of participants trained (educators,
childcare centre directors and others), the number of
trainers delivered the training, hours travelled by trainers
and associated overnight stays. This information was
presented by year and community size (where the child-
care centres were located) in a supplementary file (see
Additional file 1). To determine different types of com-
munities, the Statistics Canada definition of Population
Centre was used to categorize the communities as large
(population of 100, 000 or more), medium (population
of 30, 000-99, 000), small (population of 1000-29, 999)
or rural (population of 999 or less)? [57]. It is important
to note that individual trainings and booster sessions
with missing information were not included in these
tables. In relation to data collected in Saskatchewan, one
centre was removed from the training sessions and six
centres were removed from the booster sessions due to
missing data. All of the centres removed had received
individual trainings rather than regional training. In New
Brunswick no centres were removed due to incomplete
or missing data, however only educators and centre
directors participated in the HS-DS training. Moreover,
information about the number of educators participating
in the booster sessions was not recorded in New Brunswick.
When comparing Saskatchewan and New Brunswick
implementation activities, the HS-DS intervention was
implemented in Saskatchewan for three years (2013/
2014-2015/2016) and in New Brunswick for two
years (2013/2014-2014/2015).

Using the data presented in the additional file,
summary tables are created showing the required time
commitment for an average training and booster sessions
by province and community size. Tables 1 and 2 summarize
the time commitment needed to implement the HS-DS
intervention in SK and NB. The data for these tables was
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extracted from the 2015-2016 (SK) and 2014—2015 (NB)
implementation training and booster session data since the
dataset for this year was complete with no missing data
(see Additional file 1).

Table 1 summarizes the time dedicated to training and
corresponding travel time needed to deliver the HS-DS
training in SK and NB. The information in this table
indicated that overall educator training hours were highest
in large communities and lowest in medium sized com-
munities (56 h and 15 h respectively) in SK; this was due
to the fact that trainings in large communities tended to
have the highest number of educator participation. How-
ever, the average number of training hours received by
others (cooks and additional staff not including educators
and directors) was highest in small communities and
lowest in rural communities (14 h and 2.5 h respectively).
The low average number of hours by others in centres
located in rural communities was attributed to the fact
that because staff from rural communities travelled to
small communities to attend regional trainings, only a
selected number of childcare staff (aside from educators)
attended the training outside of their community.
Trainer’s hours devoted to training were similar across
centres in all community sizes, ranging from 6.6 h (large
communities) to 5.5 h (small communities). Not surpris-
ingly the average number of travel hours by trainers was
highest for trainings in small communities (5.6 h) and
lowest in large communities (0.9 h) in SK. This was due to
the fact that trainers usually had to travel from large
communities to small communities to deliver the train-
ings. Days for accommodation and per diem were most
often recorded during trainings held in small communi-
ties. All remaining time commitments were similar across
community sizes. It should be noted that in Saskatchewan
few communities were categorized as medium sized,

Table 1 Average time dedicated for a training session in Saskatchewan & New Brunswick

Saskatchewan New Brunswick
Large Medium Small Rural Large Medium Small Rural
Participant’s time in training (hours)
Educators 56 15 47 31 3 9.6 7.1 75
Directors 4 3 4.8 44 3 3 3 3
Others 36 3 14 25 n/a n/a n/a n/a
Trainers 55 6 6.6 6.3 6 6 6 6
Time associated with travel for training
Travel time for trainers (hours) 0.9 48 56 24 0 4 41 32
Accommodation & per-diem (days) 0.1 0 0.5 03 0 04 0.9 1

Note: The table shows the average time dedicated for a training session by participants using data for 2015-2016 (SK) and 2014-2015 (NB). The bottom panel shows
travel time and accommodation & per-diem for the trainers. All entries other than accommodation & per-diem are reported in hours. The average times (in hours and
days) are an intermediate value that is applied to calculate costs for various activities in Table 3. Large communities have a population of 100 000 or more, medium
communities have a population between 30, 000 and 99, 999, small communities have a population of between 1000 to 29, 999 and rural communities

have a population of under 999
Source: our own computation
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Table 2 Average time dedicated for a booster session in Saskatchewan & New Brunswick

Saskatchewan New Brunswick
Large Medium Small Rural Large Medium Small Rural
Participant’s time in training (hours)
Educators 76 0 4. 4 0 0 0 0
Directors 13 0 14 14 0 1 1 0
Others 0.7 0 0.8 0.7 n/a n/a n/a n/a
Trainers 13 0 14 1.7 0 1 1 0
Time associated with travel for training
Travel time for trainers (hours) 0 0 5.1 6.1 0 33 27 0
Accommodation & per-diem (days) 0 0 03 03 0 1 08 0

Note: The table shows the average time dedicated for a training session by participants using data for 2015-2016 (SK) and 2014-2015 (NB). The bottom panel shows
travel time and accommodation & per-diem for the trainers. All entries other than accommodation & per-diem are reported in hours. The average times (in hours and
days) are an intermediate value that is applied to calculate costs for various activities in Table 3. Large communities have a population of 100 000 or more, medium
communities have a population between 30, 000 and 99, 999, small communities have a population of between 1000 to 29, 999 and rural communities

have a population of under 999
Source: our own computation

compared to communities of other sizes (large, small and
rural). As a result, fewer trainings and booster sessions
were held in medium sized communities.

The left panel of Table 2 summarizes the time dedi-
cated to training and corresponding travel time needed
to deliver an average HS-DS booster sessions in
Saskatchewan. Educator booster training hours were
highest in large communities (7.6 h) and lowest in
medium communities where no trainings were held. In
regards to average hours of training dedicated by
trainers, the highest number of hours were reported in
rural communities (1.7 h) and the fewest in medium
sized communities, where no training hours were
reported. Average travel hours were highest for trainers
when delivering booster sessions in small and rural com-
munities (5.1 and 5.6 h respectively). This was due to
the fact that most booster sessions were delivered to
centres individually and trainers had to travel from
larger communities to deliver the booster trainings. Ac-
commodation and per diem days reported by trainers
travelling to small and rural communities were the same
(0.3 days). No hours for travel or accommodation and
per diem days were reported by trainers carrying out
booster sessions in large and medium communities.

Tables 1 and 2 also present the average time in train-
ing and booster sessions and corresponding travel time
needed to implement the HS-DS intervention in New
Brunswick. The data used to create these tables were
extracted from the 2014-2015 implementation database
(Additional file 1: Table S2 and S4 presented in the
Additional file 1) since the dataset for this year was
complete. Specifically, the right panel of Table 1 shows the
average time and other resources needed to deliver the
HS-DS training in New Brunswick. Average educator hours
devoted to training were highest in medium sized commu-
nities (9.6 h) and lowest in large communities (3 h). This is

due to the fact that more trainings took place in centres
located in medium sized communities.

As shown in Table 1, average training session hours for
directors and trainers were the same across all community
sizes in NB. Specifically, on average directors participated
in 3 h of training and trainers delivered an average of 6 h
of training. In relation to trainer’s travel time, average
number of travel hours to small communities was the
highest (4.1 h). Conversely, there were no hours of travel
needed to deliver training in large communities. Trainer’s
average travel time were similar for communities of all
other sizes. On average, accommodation and per diem
days during trainings were highest in rural communities
(1 day) and lowest in large communities where no accom-
modation and per diem days were reported. This was
attributed to the fact that trainers were travelling from the
same large community to deliver the training in all other
communities.

Table 2 also summarizes the average time and other
resources needed to deliver HS-DS booster sessions in
New Brunswick. There were no booster sessions held in
centres located in large or rural communities and there
was no record of educator hours for training in medium
and small communities. Average training hours for
directors and trainers were the same for medium and
small communities (1 h). In relation to trainers’ hours of
travel, the highest travel time were reported in
medium sized communities (3.3 h), compared to small
communities (2.7 h). Similarly, the highest number of
accommodation and per diem days were associated with
travel to medium sized communities (1 day), this time was
marginally less in small communities (0.8 days). These
findings were due to the fact that trainers were al-
most always required to travel to deliver booster
trainings, as their home base was located in the same
large community.
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When comparing Saskatchewan and New Brunswick
time commitments for carrying out HS-DS trainings,
overall results indicated that in Saskatchewan training
hours among educators were highest in large communi-
ties. Conversely, in New Brunswick educators training
hours were highest among centres located in medium
sized communities. Participation in training among
directors varied by community size in Saskatchewan, with
highest average number of hours reported in small
communities (4.8 h). However, in New Brunswick the
average number of hours in which directors participated
in trainings was the same across all community sizes (3 h).
In relation to trainers’ travel time, travel to trainings was
highest in small communities for both Saskatchewan and
New Brunswick. Overall, compared to Saskatchewan, New
Brunswick trainers were more likely to report accommo-
dation and per diem days during HS-DS trainings.

Average time—cost comparisons for carrying out HS-DS
booster sessions in Saskatchewan and New Brunswick
indicate some differences, however there were also some
similarities observed. Comparisons could not be made
between provinces for educator hours of training because
no booster sessions were reported in centres located in
large or rural communities in New Brunswick. Moreover,
educator hours for booster training were not reported for
in centres located in medium and small communities. In
relation to booster training, the average number of hours’
directors participated in training sessions was similar for
small communities in Saskatchewan (1.4 h) and New
Brunswick (1 h). Average travel time for trainers in
Saskatchewan was highest for trainings in small commu-
nities (5.5 h). However, travel time for trainers in New
Brunswick was highest in medium sized communities (3.3
h). Overall, during booster session delivery New Brunswick
reported more accommodation and per diem time than
Saskatchewan (1 day and 0.3 days respectively). This was
attributed to the fact that New Brunswick trainers were only
based out of one community whereas Saskatchewan
trainers were based out of different locations around the
province, thus reducing trainer travel time in Saskatchewan.

Cost of training and booster sessions

The monetary cost of carrying out HS-DS training and
booster sessions is presented in Table 3. Specifically, the
table compares the average cost of conducting a
training or a booster session in Saskatchewan versus
New Brunswick. These costs are reported in Canadian
dollars and presented as cost per session, and cost
per trainee for each community size (large, medium,
small and rural). In order to calculate these costs, the
time-costs per average session reported above (Tables 1
and 2) were monetized using corresponding wage rates
(including benefits), travel allowance and daily per diem
rates (respectively).

Page 9 of 14

The average cost of training in Saskatchewan compared
to New Brunswick, appears to be higher per session; con-
versely, cost per trainee appears to be greater in New
Brunswick. This is due to the fact that cost per session is
based on the number of trainees in each training session.
Thus, as the number of trainees participating in each
training session increases (decreases), the corresponding
cost per session will also increase (decrease). On average,
compared to New Brunswick, Saskatchewan training
sessions had higher participation rates (regardless of
community size). As such, the overall cost per session for
each community size was greater in Saskatchewan than in
New Brunswick. However, the cost per trainee is more
informative when assessing the cost efficiency of any
training or booster session. When comparing the cost per
trainee, results indicate that on average it costs more to
train a participant in New Brunswick compared to
Saskatchewan. This is due to two key factors: The first,
trainers in New Brunswick were all based out of the same
large community, however most of the trainings were held
outside of this community. Thus, the trainers typically had
to travel to deliver the intervention training. The second
factor was that on average fewer trainees were trained at
each session and the trainer to trainee ratio was
lower in New Brunswick. For example, in some cases
two trainers travelled to train one trainee. Thus compared
to Saskatchewan, New Brunswick trainers often had to
travel farther to deliver trainings for fewer trainees.

Within province comparisons (by community size)
suggest that in Saskatchewan carrying out trainings in
large communities was the most cost efficient ($98 per
trainee), and the least cost efficient trainings took place
in rural communities ($125 per trainee). This can be
attributed in part to the fact that trainers often travel
from other (small, medium or large) communities to
rural communities to deliver HS-DS trainings. Moreover,
the average number of trainees at a session tends to be
greatest in large communities.

In New Brunswick trainings in medium sized commu-
nities tend to be least costly ($126 per trainee) compared
to trainings in large communities ($151 per trainee). As
discussed above this can also be attributed to the fact
that more trainees tended to attend the trainings in
medium communities. Thus the greater the trainer to
trainee ratio the lower the cost per trainee for a training.

As presented in the lower panel of Table 3, the average
cost per booster session was lower compared to the
average cost per training session. This is attributed to
the fact that on average booster sessions were approxi-
mately 60 min long, compared to training sessions which
were at least 180 min long. As with training sessions,
the cost per session was largely dependent on the num-
ber of trainees in a given session. Thus, when comparing
cost per session to cost per trainee, the cost per trainee
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Table 3 Average cost of a training and a booster session in Saskatchewan & New Brunswick (in 2015 CADS)

Saskatchewan New Brunswick
Large Medium Small Rural Large Medium Small Rural
Training session
Cost per session 1558 728 1717 1096 302 529 483 468
Cost per trainee 98 104 125 126 151 126 143 134
Booster session
Cost per session 248 n/a 340 369 n/a 138 123 n/a
Cost per trainee 33 n/a 77 104 n/a 138 123 n/a

Note: All values in the table are shown in 2015 Canadian dollar using the most recent available data in SK (2015-16) and NB (2014-15). Large communities have a
population of 100 000 or more, medium communities have a population between 30, 000 and 99, 999, small communities have a population of between 1000 to

29, 999 and rural communities have a population of under 999
Source: our own computation

is (as stated above) more informative when assessing the
cost efficiency of any training or booster session. Compar-
isons between provinces indicate that in Saskatchewan,
compared to New Brunswick, the average cost per booster
session was greater, however the average cost per trainee
was lower. Results from within province comparisons
suggest that in Saskatchewan carrying out booster sessions
in large communities was the most cost efficient way to
deliver the booster session. This was due to the fact that
compared to booster sessions in medium, small and rural
communities, more trainees attended booster trainings in
large communities. Conversely, in New Brunswick the
cost per session and cost per trainee was the same
because the trainers were typically only training one
or two educators in a booster session.

These results presented in Table 3 can be used in
order to estimate the total training cost of a similar
training elsewhere. For this purpose, one should use per
trainee cost to estimate the total cost of training deliv-
ered in a comparable community. For instance, if a
training would be replicated in a large community the
way that it has been delivered in Saskatoon (a large
community in Saskatchewan), then the expected cost
would be about $100 for each individual trained. How-
ever, it will be 50% higher ($151 per trainee) if one
would replicate a training using the training model of a
large community in New Brunswick. For booster
sessions, corresponding results presented in Table 3
should be used for the same purpose.

Total cost of the HS-DS intervention in 2013-2016 period
The total annual cost for each year of implementing the
HS-DS intervention in Saskatchewan and New Brunswick
is presented in Table 4. The overall cost of the training
and booster sessions for each year was calculated using
the average cost per session (Table 3) and the total
number of sessions held in each community size (see
Additional file 1). As part of the initial training the trainers
in Saskatchewan a train-the-trainer model was also
employed and the cost of this model was added to the

total training and booster session costs in Saskatchewan
for year one. While the total cost for training and booster
sessions was presented by province, all other costs of
implementing the intervention (administration & support,
materials, online services and social media, reports and
other KDE activities and community engagement) were
combined for Saskatchewan and New Brunswick.

The HS-DS intervention involved additional activities
that were not directly related to the implementation,
such as an evaluation of the interventions and adminis-
trational and accounting duties required by the funding
organization. Additionally, HS-DS was housed within
and sponsored by an existing community organization.
As such, the HS-DS staff and sponsor organization staff
only devoted a portion of their time implementation
activities. Therefore, the cost of administration &
support services was calculated using only a portion of
the wages paid to the HS-DS implementation staff, KDE
staff, project manager and manager of the sponsor
organization. The material costs are computed by multi-
plying the cost of all materials (such as the HS-DS
implementation guide, LEAP resources and APE Kkits)
given to centres during implementation by the number
of centres that received the intervention each year. The
annual use of online services and social media in-
cludes activation and/or maintenance for the HS-DS
website, social media accounts (Facebook and Twitter)
and Mailchimp.

Reports and other KDE activities included the design
and postal delivery of three stakeholder reports that
were sent to committee members each year. In addition,
electronic newsletters, fact sheets and brochures were
created and electronically distributed to the public.
Other KDE materials include the cost of a photo shoot
which was used to provide images for online materials
and resources. In addition, promotional materials with
HS-DS branding and logo (toques, cups, pedometers.
APE kit LD. tags and t-shirts) were manufactured and
distributed to participating childcare centres as motiv-
ational resources and prizes.
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2013-2014 2014-2015 2015-2016

Training and booster sessions

Saskatchewan 59,093 35961 51,052

New Brunswick 4,405 8,638 N/A

Materials for training 9,150 8,035 6,026
Administration & support services

Wages & benefits 260,588 262,105 214,214

Others 19,776 21,231 20,048

Online services & social media 6,000 2,000 2,000

Reports & other KDE activities 7,470 6,370 6,370

Community engagement and partnership 12,271 12,521 12,469
TOTAL COST (2015 CADS) $378,753 $356,861 $312,179

Note: Other administrative and support services include office supply and postage, office space and storage, telephone charges, and staff training

Source: our own computation

The last component contributing to the overall cost of
implementing the HS-DS intervention are the activities
associated with community engagement and building
partnerships. These activities included three steering
committee meetings held each year with approximately
15 individuals from both middle and upper managerial
positions. The meeting were 3 h long and focused on
the ongoing progress of the HS-DS intervention. Imple-
mentation advisory meetings were also held with indi-
vidual stakeholders and one HS-DS staff member on a
monthly basis (12 meeting per year). Lastly, an annual
implementation advisory committee meeting was held
via conference call with the majority of the implementa-
tion committee (approximately 10 members). The
meetings were 2 h in length and focused on the inter-
vention progress and upcoming activities.

Figure 2 illustrates the percentage of total cost for each
input component of HS-DS implementation for each
year. Overall results in the figure indicated that the cost
of trainings and booster sessions accounted for approxi-
mately 17% (year 1), 12% (year 2) and 16% (year 3), of
yearly expenditures of the implementation of the HS-DS.
Given that New Brunswick held fewer trainings and only
conducted trainings over a 2-year period, the cost of
training and booster sessions in New Brunswick only
accounted for approximately 1% and 2% of the training
and booster session costs during year 1 and 2 (respect-
ively). Administration and support services (which in-
cluded staff wages, office supplies and postage, office
space and storage, telephone charges, and staff training.)
accounted for the largest portion of the total implemen-
tation cost each year: 74% (year 1), 79% (year 2), and
75% (year 3). Less costly were community engagement
and partnership activities which accounted for approxi-
mately 3-4% of the total annual implementation cost.
The remaining inputs (materials, online services & social

media, and reports & other KDE activities) each contrib-
uted to under 3% of the annual cost of implementing
HS-DS. The cost for material and reports and other
KDE activities was similar to each year. Conversely, cost
of online services and social media decreased from the
first year (accounting for 1.6% of the cost) to less than
1% of the total cost in the second and third years.

The total cost of implementing HS-DS slightly
decreased each year from $378,753 (year 1), $356,861
(year 2) and $312,179 (year 3). This can be attributed in
part to the fact that certain expenses were a one-time
cost paid in the first year. Additionally, New Brunswick
did not implement HS-DS in any centres during the
third year.

Discussion

The results of this study indicated that the overall cost
of implementing the intervention decreased each year.
This was attributed to two factors: first, a number of
initial expenses were incurred at the onset of the inter-
vention and thus were a one-time cost paid during the
first year; and the second factor was that the interven-
tion as not implemented in New Brunswick during the
third year. Each year the largest annual expenditures
were associated with administration and support
services, particularly the wages and benefits paid to
HS-DS staff involved with the intervention implementa-
tion. These costs were by far the largest expense
accounting for at least three quarters of the annual cost
each year. The second largest annual cost was related to
the training and booster session delivery. Given that
New Brunswick implemented HS-DS on a smaller scale
and did not carry out HS-DS trainings during the third
year, the majority of the training and booster session
took place in Saskatchewan.
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Our results showed that delivering the HS-DS training
and booster sessions were less cost efficient in New
Brunswick compared to Saskatchewan. This was attrib-
uted to the fact that trainers in New Brunswick typically
had to travel significant distances to deliver the trainings.
Additionally, on average, fewer trainees were trained at
each session and the trainer-to-trainee ratio was lower in
New Brunswick. Additionally, although the initial expense
of the train-the-trainer model applied in Saskatchewan in-
creased the overall training cost during the first year, this
approach reduced the travel costs associated with deliver-
ing the training and booster sessions over the 3-year
implementation period. This was due to the fact that
train-the-trainer trainees resided in various communities
across Saskatchewan and thus they were able to carrying
out a number of the trainings delivered to educators in
nearby communities, thus reducing travel time. While one
needs to take the specific circumstances into account
when replicating such an intervention, it is also essential
to explore cost efficient ways to deliver the training
relevant to the context. In this sense, our results provide a
guideline for cost of a potential replication of this
intervention.

In particular, as this paper provides estimates on costs
of implementing the intervention in two Canadian prov-
inces, it informs the policy makers in terms of potential
financial commitment required in other provinces
contemplating similar interventions. Our cost estimates
would also be relevant for international audiences with
similar contextual circumstances to the two provinces,
for example, spread of population settlements, distance
to cities and towns, and population density. Even when
cost estimates reported here are not directly comparable
to other contexts, our costing methodology would still
be helpful to any jurisdiction contemplating physical

activity and healthy diet interventions in pre-school age
populations, as it provides a detailed guide to identify
inputs and estimate corresponding costs in a variety
of contexts.

As with any research, there are limitations identified
within this study; particularly related to limited data
about exact time-costs dedicated to some implementa-
tion activities. Thus, in some cases (as indicated)
assumptions were made based on existing information
and memory recall of HS-DS staff. In addition, we used
estimated wages rather than actual wages to assess and
monetize the time devoted to training activities.
Additional sensitivity analysis and robustness check are
needed to evaluate the reliability of our estimates, and
they should be incorporated to the next phase of the
SROI analysis.

Conclusion

The purpose of this paper was to conduct the first phase
of a SROI analysis of HS-DS, a multi-pronged physical
activity and healthy eating intervention implemented in
ELCs across Saskatchewan and New Brunswick. Specific-
ally, this phase of the analysis focused on estimating the
annual implementation cost of the intervention over the
course of three years (2013-2106). Given the limited
SROI research focusing on health promoting interven-
tions implemented in ELCs, this study contributes to a
gap in the current literature.

As discussed earlier, the total annual cost of imple-
menting HS-DS is about $350,000 ranging from
$312,179 (year 3) to $378,753 (year 1). In a given year
during the course of the intervention, there were more
than 1000 children in 50 to 60 ELCs that were
influenced by the intervention. In other words, the inter-
vention, on average, had an impact on 1230 children
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ranging from 1052 children (year 1) to 1444 children
(year 3). These numbers and the estimated annual cost
of the intervention suggest that the annual cost per child
would be around $285 ranging from $216 (year 3) to
$360 (year 1). Given that these results are only the first
step in a comprehensive economic evaluation of the
HS-DS intervention, the readers should not make any
inference regarding the potential social return from this
intervention. While these findings help us to understand
the size of the intervention cost, further research
conducting the next phase of the SROI analysis is
needed to examine and assess the rate of social return
from this intervention.

Endnotes

"The employer contribution shares for the EI and CPP
are 2.632% and 4.95% respectively. For the EI the max-
imum insurable earning is $50,800 [58]. For the CPP there
is an exemption of $3,500. After that the CPP is paid up
to a maximum income of $53,600 [59]. Workers compen-
sation premium is 1.10% determined by the Saskatchewan
Workers Compensation Board for the industry group S21
[60]. The minimum annual premium is $100 and max-
imum assessable wage is $69,242 [60]. The RRSP contri-
bution by the employer is assumed to be 6% and other
health benefits (dental and vision, prescription drugs) are
assumed to be a fixed amount of $2500 per year.

%A population centre has a population of at least 1,000
and a population density of 400 persons or more per
square kilometre, based on the current census popula-
tion count. All areas outside population centres are
classified as rural (999 or less). Population centres are
classified into three groups, depending on the size of
their population: small population centres, with a popu-
lation between 1,000 and 29,999; medium population
centres, with a population between 30,000 and 99,999;
and large urban population centres, with a population of
100,000 or more.

Additional file

Additional file 1: Table S1. Training sessions by year and community
size (large, medium, small and rural) in Saskatchewan. Table S2. Training
sessions by year and community size (large, medium, small and rural) in
New Brunswick. Table S3. Booster Sessions by year and community size
(large, medium, small and rural) in Saskatchewan.Table S4. Booster
Sessions by year and community size (large, medium, small and rural) in
New Brunswick. (PDF 271 kb)

Abbreviations

APE: Healthy Start Active Play Equipment; CAD: Canadian dollars; CPP: Canadian
Pension Plan; ECEs: Early childhood educators; El: Employment Insurance;

ELCs: Early learning centres; HOP: Health Opportunities for Preschoolers;
HS-DS: Healthy Start-Départ Santé; KDE: Knowledge development and
exchange; n/a: Not applicable; NB: New Brunswick; PLM: Program Logic
Model; RRSP: Registered Retirement Saving Plan; SK: Saskatchewan;
SROI: Social return on investment

Page 13 of 14

Acknowledgements

During the course of the project we have received assistance from the
HS-DS managerial staff from Saskatchewan and New Brunswick. We acknowledge
and thank Roger Gauthier, Gabrielle Lepage-Lavoie, and the team of
HS-DS investigators, and staff for their assistance. While the data set for this
work, in part, was provided by the HS-DS, the analysis and conclusions drawn
are the responsibility of the authors.

Funding

We received funding from Public Health Agency of Canada (PHAC) for costing
analysis and for the intervention. In addition, the Community Initiatives Fund,
Saskatchewan also funded the intervention. We thank both organizations for
their financial support. During the course of the research the funders have
played no role in the design of the study and collection, analysis, and
interpretation of data and in writing the manuscript.

Availability of data and materials

We presented the main results in several tables in the main text, and presented
aggregated data in the supporting file. The results in the paper are derived
from micro data sets that are not publicly available, therefore access to the
database used in the study is closed to the public. Readers who are interested
in obtaining access to detailed micro data should contact the HS-DS [61].

Authors’ contributions

NS led all research tasks related to empirical framework, study design, data
analyses, and manuscript writing. NS, NM, and AFC were involved in drafting
the manuscript. NM was involved in critically revising the manuscript. Under
the direct guidance from NS, AFC participated in data analyses and
estimations. All authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate
Not applicable.

Author details

1Departmem of Economics, University of Saskatchewan, Arts 815, 9 Campus
Drive, Saskatoon, SK S7N 5A5, Canada. “Community Health & Epidemiology
and Saskatchewan Population Health and Evaluation Research Unit University
of Saskatchewan, Saskatoon, SK S7N 5A5, Canada. *College of Kinesiology,
University of Saskatchewan, Saskatoon, SK S7N 5A5, Canada.

Received: 17 August 2016 Accepted: 4 January 2017
Published online: 19 January 2017

References

1. Keon WJ. Focusing on Childhood Obesity. Conduit. 2009;3:4-6.

2. Ward DS. Physical activity in young children: the role of child care. Med Sci
Sports Exerc. 2010;42(3):499-501.

3. Needham L, Dwyer JJM, Randall-Simpson J, Heeney ES. Supporting healthy
eating among preschoolers: challenges for child care staff. Can J Diet Pract
Res. 2007,68(2):107-10.

4. Temple VA, Naylor P-J, Rhodes RE, Higgins JW. Physical activity of children
in family child care. Appl Physiol Nutr Metab. 2009;34(4):794-8.

5. Pabayo R, Spence JC, Casey L, Storey K. Food Consumption Patterns in
Preschool Children. Can J Diet Pract Res. 2012;73(2):66-71.

6. Garriguet D. More fruit, less fat: Canadians’ eating habits. Transition: The
Vanier Institute of the Family. 2007,37:7-10.

7. Timmons BW, Leblanc AG, Carson V, Gorber SC, Dillman C, Janssen |, et al.
Systematic review of physical activity and health in the early years (aged 0-4
years). Appl Physiol Nutr Metab. 2012;,792:773-92.

8. Colley RC, Garriguet D, Adamo KB, Carson V, Janssen |, Timmons BW, et al.
Physical activity and sedentary behavior during the early years in Canada: a
cross-sectional study. Int J Behav Nutr Phys Act. 2013;10:54.

9. Shields M. Overweight and obesity among children and youth. Health Rep.
2006;17(3):1-27.


dx.doi.org/10.1186/s12913-017-1978-9

Sari et al. BMC Health Services Research (2017) 17:57

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

Stice E, Shaw H, Marti CN. A meta-analytic review of obesity prevention
programs for children and adolescents: the skinny on interventions that
work. Psychol Bull. 2006;132(5):667-91.

Quattrin T, Liu E, Shaw N, Shine B, Chiang E. Obese Children Who Are
Referred to the Pediatric Endocrinologist : Characteristics and Outcome.
Pediatrics. 2005;115:348-51.

Freedman DS, Khan LK, Serdula MK, Dietz WH, Srinivasan SR, Berenson GS.
The relation of childhood BMI to adult adiposity: the Bogalusa Heart Study.
Pediatrics. 2005;115(1):22-7.

Nader PR, Huang TT-K, Gahagan S, Kumanyika S, Hammond R. a, Christoffel
KK. Next steps in obesity prevention: altering early life systems to support
healthy parents, infants, and toddlers. Child Obes. 2012;8(3):195-204.
Anzman SL, Rollins BY, Birch LL. Parental influence on children’s early eating
environments and obesity risk: implications for prevention. Int J Obes.
2010;34(7):1116-24.

Ruel M, Hoddinott Policy Breif: Investing in Early Childhood Nutrition.
International Food Policy Research Institute 2008; 1-4. http://ageconsearch.
umn.edu/bitstream/48929/2/bp008.pdf. Accessed 20 Mar 2016.

Link BG, Phelan JC. Review : Why are some People Healthy and Others Not?
The Determinants of Health of Populations. Am J Public Health. 1996,86(4):
598-9. A.

Lechner M. Long-run labour market and health effects of individual sports
activities. J Health Econ. 2009;28:839-54.

Lechner M, Sari N. Labor market effects of sports and exercise: Evidence
from Canadian panel data. Labour Econ. 2015;35:1-19.

Barron JM, Ewing BT, Waddell GR. The effects of high school athletic
participation on education and labor market outcomes. Rev Econ Stat.
2000;82:409-21.

Cabane C, Lechner M. Physical activity of adults: A survey of correlates,
determinants, and effects, forthcoming. J Econ Stat. 2015;4-5:361-402.
Hillman CH, Erickson KI, Kramer AF. Be smart, exercise your heart: exercise
effects on brain and cognition. Nat Rev Neurosci. 2008,9:58-65.

Reiner M, Niermann C, Jekauc D, Woll A. Long-term health benefits of
physical activity - a systematic review of longitudinal studies. BMC Public
Health. 2013;13(18):1-9.

Rees DI, Sabia JJ. Exercise and Adolescent Mental Health: New Evidence
from Longitudinal Data. J Ment Health Policy Econ. 2010;13(1):13-25.

Baun WB, Bernacki EJ, Tsai SP. A Preliminary Investigation: Effect of a
Corporate Fitness Program on Absenteeism and Health Care Costs. J Occup
Med. 1986;28(1):18-22.

Leigh JP, Fries JF. Health Habits, Health Care Use and Costs in a Sample of
Retirees. Inquiry. 1992;29:44-54.

Bowne DW, Russell ML, Morgan JL, Optenberg SA, Clarke AE. Reduced
Disability and Health Care Costs in an Industrial Fitness Program. J Occup
Med. 1984;26:809-16.

Shephard RJ, Corey JP, Renzland P, Cox M. The Influence of an Employee
Fitness and Lifestyle Modification Program upon Medical Care Costs. Can

J Public Health. 1982;73(4):259-63.

Shephard RJ. Worksite Fitness and Exercise Programs: a Review of
Methodology and Health Impact. Am J Heal Promot. 1996;10(6):436-52.
Keeler EB, Manning WG, Newhouse JP, Sloss ES, Wasserman. The External
Costs of a sedentary Life-style. Am J Public Health. 1989;79:f975-81.

Sari N. Physical inactivity and its impact on healthcare utilization. Health
Econ. 2009;18(8):885-901.

Sari N. A short walk a day shortens the hospital stay: Physical activity and
the demand for hospital services for older adults. Can J Public Health. 2010;
101(5):385-9.

Sari N. Does physical exercise affect demand for hospital services? Evidence
from Canadian panel data. In: Guerrero PR, Kesenne S, Humphreys BR, editors.
The Economics of Sport. Health and Happiness: The Promotion of Well-being
through Sporting Activities. Northampt Edward Elgar; 2011. p. 81-100.

Sari N. Sports, exercise and length of stay in hospitals: Is there a differential
effect for chronically ill people? Contemp Econ Policy. 2014;32(2):247-60.
Tremblay L, Boudreau-lariviere C, Cimon-lambert K. Promoting Physical Activity
in Preschoolers : A Review of the Guidelines, Barriers, and Facilitators for
Implementation of Policies and Practices. Can Psychol. 2012;53(4):280-90.
Sinha M. Spotlight on Canadians : Results from the General Social Survey —
Child care in Canada. 2014. http://publications.gc.ca/Collection/Statcan/89-
599-MIE/89-599-MIE2006003.pdf. Accessed 25 Mar 2016.

Briley M, McAllaster M. Nutrition and the child-care setting. J Am Diet Assoc.

2011;111(9):1298-300.

38.

39.

40.

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Page 14 of 14

Finch M, Wolfenden L, Falkiner M, Edenden D, Pond N, Hardy LL, et al.
Impact of a population based intervention to increase the adoption of
multiple physical activity practices in centre based childcare services: a
quasi experimental, effectiveness study. Int J Behav Nutr Phys Act.
2012;9(1):101.

Kaphingst KM, Story M. Child care as an untapped setting for obesity
prevention: state child care licensing regulations related to nutrition,
physical activity, and media use for preschool-aged children in the United
States. Prev Chronic Dis. 2009;6(1):A11.

Gunter KB, Rice KR, Ward DS, Trost SG. Factors associated with physical activity
in children attending family child care homes. Prev Med. 2012,54(2):131-3.
Temple VA, Naylor P-J. Exploring Family Child Care as a Context For Physical
Activity. PHENex J. 2010;2(2):1-16.

Bower JK, Hales DP, Tate DF, Rubin DA, Benjamin SE, Ward DS. The childcare
environment and children’s physical activity. Am J Prev Med. 2008;34(1):23.
Ward DS, Benjamin SE, Ammerman AS, Ball SC, Neelon BH, Bangdiwala SI.
Nutrition and physical activity in child care: results from an environmental
intervention. Am J Prev Med. 2008;35(4):352-6.

Ammerman AS, Ward DS, Benjamin SE, Ball SC, Sommers JK, Molloy M, et al.
An intervention to promote healthy weight: Nutrition and Physical Activity
Self-Assessment for Child Care (NAP SACC) theory and design. Prev Chronic
Dis. 2007,4(3):A67.

Gagné D, Blanchet R, Vaissiére £, Lauziére J, Vézina C, Vinet-Lanouette C,

et al. Impact of a Childcare Centre Nutrition Program on Nutrient Intakes in
Nunavik Inuit Children. Can J Diet Pract Res. 2013;74(1):e311-7.

Vanderloo LM, Tucker P, Johnson AM, Holmes JD. Physical activity among
preschoolers during indoor and outdoor. Appl Physiol Nutr Metab.
2013;1175:1173-5.

Mikkelsen MV, Husby S, Skov LR, Perez-Cueto FJ. A systematic review of
types of healthy eating interventions in preschools. Nutr J. 2014;13(1):56.
Temple M, Robinson JC. A systematic review of interventions to promote
physical activity in the preschool setting. J Spec Pediatr Nurs. 2014;19(4):
274-84.

Larson N, Ward DS, Neelon SB, Story M. What role can child-care settings
play in obesity prevention? A review of the evidence and call for research
efforts. J Am Diet Assoc. 2011;111(9):1343-62.

Bélanger M, Humbert L, Vatanparast H, Ward S, Muhajarine N, Froehlich
CA, et al. A multilevel intervention to increase physical activity and
improve healthy eating and physical literacy among young children
(ages 3-5) attending early childcare centres: the Healthy Start-Départ
Santé cluster randomised controlled trial study protocol. BMC Public
Health. 2016;16(1):313.

McLeroy KR, Bibeau D, Steckler A, Glanz K. An Ecological Perspective on
Health Promotion Programs. Heal Educ Behav. 1988;15(4):351-77.

Chad K, Muhajarine N, Baxter-jones A, Fisher K, Hawley J, Green K, et al. An
Overview of Healthy Weights in Saskatchewan. 2011.

Temple V, Preece A, Naylor, P. & McFadyen P. LEAP BC: Decoda Literacy
2007. http://www.decoda.ca/resources/online-resources/resources-child-
family-literacy/leap-bc/. Accessed 5 Apr 2016.

Froehlich CA, Leis A, Humbert L, Muhajarine N, Engler-Stringer R. Healthy
Start — Départ Santé: A pilot study of a multilevel intervention to increase
physical activity, fundamental movement skills and healthy eating in rural
childcare centres. Can J Public Heal. 2016;107(3):e312-8.

Statistics Canada. CANSIM. 2016. http.//www.statcan.gc.ca/tables-tableaux/
sum-som/I01/cst01/econ09a-eng.htm. Accessed 28 May 2016.

Government of Sakatchewan. Saskatchewan Early Learning & Child Care:
Wages & Surverys. 2007. http://www.childcarecanada.org/sites/default/files/
ECEC08_SKpdf. Accessed 6 June 2016.

Government of New Brunswick. Child Day Care Services. Annual Statistical
Report. 2015. http//www2.gnb.ca/content/dam/gnb/Departments/ed/pdf/
Publications/AnnualReport2014-2015.pdf. Accessed 5 June 2016.

Canada S. Population Centre. 2015. https://www12.statcan.gc.ca/census-
recensement/2011/ref/dict/geo049a-eng.cfm. Accessed 18 May 2016.
Canada Revenue Agency. EI Premium. 2016. http://www.cra-arc.gc.ca/tx/
bsnss/tpcs/pyrll/clcltng/ei/hstrc-eng.html. Accessed 2 June 2016.

Canada Revenue Agency. CPP rates, maximums and exemption. 2016.
http://www.cra-arc.gc.ca/tx/bsnss/tpcs/pyrll/clcltng/cpp-rpc/cnt-chrt-pf-eng.
html. Accessed 2 June 2016.

Government of Saskatchewan. Saskatchewan Worker Compensation Board.
2016. https//www.wcbsask.com/. Accessed 3 June 2016.

Health Start/Depart Sante. 2016. httpy//healthystartkids.ca/. Accessed 20 Dec 2016.


http://ageconsearch.umn.edu/bitstream/48929/2/bp008.pdf
http://ageconsearch.umn.edu/bitstream/48929/2/bp008.pdf
http://publications.gc.ca/Collection/Statcan/89-599-MIE/89-599-MIE2006003.pdf
http://publications.gc.ca/Collection/Statcan/89-599-MIE/89-599-MIE2006003.pdf
http://www.decoda.ca/resources/online-resources/resources-child-family-literacy/leap-bc/
http://www.decoda.ca/resources/online-resources/resources-child-family-literacy/leap-bc/
http://www.statcan.gc.ca/tables-tableaux/sum-som/l01/cst01/econ09a-eng.htm
http://www.statcan.gc.ca/tables-tableaux/sum-som/l01/cst01/econ09a-eng.htm
http://www.childcarecanada.org/sites/default/files/ECEC08_SK.pdf
http://www.childcarecanada.org/sites/default/files/ECEC08_SK.pdf
http://www2.gnb.ca/content/dam/gnb/Departments/ed/pdf/Publications/AnnualReport2014-2015.pdf
http://www2.gnb.ca/content/dam/gnb/Departments/ed/pdf/Publications/AnnualReport2014-2015.pdf
https://www12.statcan.gc.ca/census-recensement/2011/ref/dict/geo049a-eng.cfm
https://www12.statcan.gc.ca/census-recensement/2011/ref/dict/geo049a-eng.cfm
http://www.cra-arc.gc.ca/tx/bsnss/tpcs/pyrll/clcltng/ei/hstrc-eng.html
http://www.cra-arc.gc.ca/tx/bsnss/tpcs/pyrll/clcltng/ei/hstrc-eng.html
http://www.cra-arc.gc.ca/tx/bsnss/tpcs/pyrll/clcltng/cpp-rpc/cnt-chrt-pf-eng.html
http://www.cra-arc.gc.ca/tx/bsnss/tpcs/pyrll/clcltng/cpp-rpc/cnt-chrt-pf-eng.html
https://www.wcbsask.com/
http://healthystartkids.ca/

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Healthy Start-Départ Santé Intervention, and the Program Logic Model
	Inputs and corresponding outputs for the HS-DS intervention
	Analytical framework to estimate the implementation cost of the HS-DS

	Results
	Time commitment for training and booster sessions
	Cost of training and booster sessions
	Total cost of the HS-DS intervention in 2013–2016 period

	Discussion
	Conclusion
	The employer contribution shares for the EI and CPP are 2.632% and 4.95% respectively. For the EI the maximum insurable earning is $50,800 [58]. For the CPP there is an exemption of $3,500. After that the CPP is paid up to a maximum income of $53,600 ...
	Additional file
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

