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Abstract
Background: Changing Policy, System, and Environmental features focused on physical
activity and healthy eating behaviors can play a key role in obesity prevention strategies in early childhood education settings because of their broad reach and because
they can be sustained over time. The primary aims of this study were to examine the
implementation and sustainability of health-promoting PSE changes after facilitation of
an innovative strategic planning process in child care settings.
Methods: The evidence-based policy, system, and environment change process is a
strategic planning tool derived from intervention mapping that involves convening
interdisciplinary wellness teams at child care settings to implement healthy eating and
physical activity-related policy changes. The process was conducted with 43 wellness
teams representing 68 child care centers.
Results: The average number of health-promoting evidence-based changes implemented across all child care centers was 5.07; the most common type of changes were
environment changes. Overall, 42% of changes were partially implemented and 47% of
changes were fully implemented at 6 months. Head Start wellness teams implemented
1.52 fewer health-promoting changes compared to private fee-based wellness teams
(p < .05).
Conclusions: Identifying health-promoting policy, system and environment changes
that are most readily implemented and sustained in child care centers can inform systems-level interventions and resource allocation related to early childhood obesity. This
strategic planning process is a successful tool to translate sustainable changes related
to healthy eating and physical activity, improve the quality rating of diverse child care
centers, and promote healthy behaviors in early childhood.
Keywords: Policy, system, and environment change, Obesity prevention, Early
childhood education, Intervention mapping, Quality rating

Introduction
Childhood obesity is a major epidemic in the United States with one in four preschool
children being overweight or obese (CDC 2018). Five-year-old children who are overweight are four times more likely to become obese by eighth grade than normal weight
children (Cunningham et al. 2014). This trend continues into adulthood and is associated
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with chronic diseases such as heart disease and diabetes (Pulgaron and Delamater 2014).
Therefore, intervening in the first five years of life to address nutrition and physical
activity-related behaviors that are carried long into adulthood is critical.
The number of children under six who spend an average of 30 h a week in non-parental care is over 11 million (Redford et al. 2017). This makes center-based care an important setting to focus early childhood obesity prevention efforts. Changing Policy, System,
and Environmental (PSE) features focused on physical activity and healthy eating behaviors can play a key role in prevention strategies in early childhood education (ECE) settings because of their broad reach (all children in an ECE setting) and because they can
be sustained over time, which allows for impact on children who enter the ECE setting
year after year (de Silva-Sanigorski et al. 2010; LaRowe et al. 2016). In other words, making ongoing, foundational PSE changes can produce behavior changes that create longterm impacts (Larson 2011).
The implementation of health-promoting PSE practices can also positively impact
the quality rating of ECE settings. Colorado Shines is an example of a Quality Rating
Improvement System (QRIS) used in ECE centers across the state of Colorado. Through
Colorado Shines, ECE programs are rated on quality in five categories, which includes
“Child Health” (Colorado Shines 2015). The QRIS Child Health category is grounded in
research and therefore, directly aligns with several healthy eating- and physical activityrelated PSE best practices. For example, “teachers leading at least two structured activities during outdoor play”, and “serving meals family style” are PSE best practices that
align with Colorado Shines ratings. Implementing health-promoting PSE changes not
only fosters the adoption of healthy behaviors early in life, but also increases the quality
of care provided in ECE settings, which collectively contributes to overall healthy child
development (Britto et al. 2017).
Many recent obesity prevention interventions have focused on PSEs in the preschool
environment. For example, the Active Early 2.0 program provided intervention preschools with curriculum materials, on and off-site training and technical assistance
related to the implementation of health-promoting PSEs, and micro-grant support
over 2 years (Tomayko et al. 2017). The program resulted in implementation of physical
activity-related PSEs, including increasing minutes of outdoor play and staff-led physical
activities per day, and teachers at intervention sites reported improvements in energy
levels and improved behavior in children (Tomayko et al. 2017). Similarly, an increase in
the physical activity of preschoolers and reduced adiposity was reported after an intervention which provided child care professionals with in-person training and a training manual aiming to increase PSEs related to structured and unstructured active play
(Goldfield et al. 2016). The Nutrition and Physical Activity Self-Assessment for Child
Care (NAP SACC) is another example of an intervention which guides child care settings in assessing, planning, and implementing nutrition and physical activity PSE best
practices. Preschool centers that participated in the NAP SACC program reported
improvements in nutrition and physical activity environments (Ammerman et al. 2007).
Additionally, a significant increase in physical activity levels of preschool-aged children
was reported following a 6-month NAP SACC intervention (Bonis et al. 2014).
A final intervention that incorporated the implementation of PSEs to address early
childhood obesity prevention is the Culture of Wellness in Preschools (COWP)
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program, which is currently being implemented in over 120 ECE settings in Colorado
(pending publication). The COWP program has five program components: classroombased nutrition education, classroom-based physical activity education, staff health promotion, a parent wellness workshop series component, and a strategic planning process,
called the PSE change process, which is utilized to implement health-promoting PSE
changes. Since 2012, the PSE change process has been successful in implementing an
average of 4.7 PSE changes related to healthy eating and physical activity changes into
ECE settings (Farewell et al. 2017).
The PSE change process is an evidence-based program that leads to the effective
implementation of health-promoting PSE changes in ECE centers. However, there is a
gap in the research related to specific healthy eating and physical activity PSE changes
that are ‘low hanging fruit’, or that will be most readily implemented, and how implementation of these changes may impact the quality rating of ECE settings. Additionally,
assessment of the implementation status of PSE changes in ECE settings over time is
lacking. This study presents outcomes of the evidence-based PSE change process, specifically related to the most common types of health-promoting PSE changes implemented in ECE settings and sustainability of these changes 6 months after completion of
the strategic planning process. These findings can be used to inform what types of PSE
changes will be most impactful in ECE settings and how to tailor PSE interventions to
ensure a long-term impact on physical activity and healthy eating behaviors, quality of
care provided in ECE settings, and healthy child development.

Materials and methods
Procedure

The PSE change process is an adaptation of Intervention Mapping (Bartholomew et al.
1998) and is aligned with community-based participatory research principles (Belansky et al. 2011). Academic partners bring the latest evidence-based practices and program evaluation expertise to the community. The community partner brings experiential
knowledge about the culture and baseline policies and procedures that are currently in
place in the ECE setting. The PSE change process is also based on the socioecological
model and the implementation of systems-level best practices in the development of
sustainable interventions (Bartholomew et al. 1998).
This evidence-based process involves convening an ECE center-specific interdisciplinary wellness team comprising an average of five members including ECE providers,
directors, education supervisors, and kitchen and human resources staff. The PSE facilitator leads the wellness team through 1-h meetings on a monthly basis (average: 6 meetings, range: 5–13 meetings) and utilizes three change-making strategies to implement
PSE changes in ECE settings: (1) providers conduct a strengths and needs assessment
of their center or home using a menu of evidence-based best practices related to current healthy eating and physical activity policies, systems and environmental features;
(2) providers prioritize potential PSE changes based on importance and feasibility, and
(3) providers develop action plans with specific action steps for implementation and sustainability of their highest priority PSE changes.
Each wellness team participant was given a binder that described the three key changemaking strategies, menus of best practices related to healthy eating and physical activity
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in ECE settings, and additional resources and materials. Healthy snacks were also provided at all wellness team meetings. The estimated cost per wellness team member was
$20, in addition to the 1 h per month allocated to participation in this intervention. Participating centers received $50/classroom to support implementation of their selected
PSE changes (e.g., speakers for outdoor play, outdoor play equipment, gardening supplies). Table 1 shows a summary of the three key change-making strategies involved in
the PSE change process. Additional information about the PSE change process has also
been previously published (Farewell et al. 2017).
Participants

University researchers met with the director at 68 ECE centers to discuss the formation of an interdisciplinary wellness team between August 2015 and December 2016. A
total of 43 wellness teams were formed representing 68 ECE centers in five large urban
counties located in the front range of Colorado. Head Start-based, private fee-based and
school-based ECE centers participated in the PSE change process. Head Start-based
centers are administered by the Office of Head Start, within the Administration for Children and Families, U.S. Department of Health and Human Services and are designed to
meet the needs of disadvantaged children (U.S. Department of Health and Human Services 2018). Private fee-based centers are independent, stand-alone licensed ECE centers. Public school-based centers are ECE centers that are located within a public school
setting and are therefore affiliated with the school district (Kamerman and GatenioGabel 2007). Head Start agencies formed wellness teams at the agency delegate-level,
with representation from each independent center within the agency. Many of the small
public school-based centers formed wellness teams consisting of staff from two or three
independent schools in similar geographic locations. The PSE change process was facilitated by four university staff, trained as PSE facilitators, with every interdisciplinary
wellness team from August 2015 to August 2017.
Instruments

Characteristics of wellness teams and the ECE centers that they represent were collected
by each PSE facilitator and entered into REDCap (Research Electronic Data Capture)
electronic data capture tools hosted at the respective University. REDCap is a secure,
web-based application designed to support data capture for research studies (REDCap

Table 1 The three key strategies that comprise the PSE change process
Strategy Purpose

Agenda items

1

Conduct a strengths and needs assessment

Identify strengths and areas of improvement
related to healthy eating and physical activity
PSEs currently in place
Review best practices
Identify possible PSE changes

2

Prioritize PSE changes based on importance and
feasibility

Rate changes based on importance and feasibility
Select and finalize PSE changes

3

Plan for action and develop sustainability plans

Develop an action plan for each PSE change
Discuss dissemination of PSE changes
Create a sustainability plan
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2009). Outcome data was collected via a post-only assessment tool. The director of every
ECE center completed the PSE outcome assessment tool, which captured the number,
type and status of PSE changes implemented. This was completed during the last PSE
meeting and 6 months after the PSE change process. Directors reported if a PSE change
was not implemented (PSE change not currently being implemented in center), partially
implemented (PSE change being implemented in some classrooms and/or some days),
or fully implemented (PSE change being implemented in all classrooms every day). The
PSE facilitator tracked the status of PSE changes in REDcap. Approval for the study was
obtained from the Colorado Multiple Institutional Review Board.
Data analysis

Descriptive statistics included the number of observations and percents for categorical
data, and mean, standard errors and the ranges for continuous variables. The number
and type of PSE changes implemented by ECE centers and sustained after 6 months
were explored. A multivariable linear regression model was run to explore differences
between types of ECE setting (e.g., Head Start-based, private fee-based, school-based)
and the number of PSE changes implemented after completion of the PSE change process. R2 and adjusted R2 values, coefficients, standard errors, t statistics and p-values for
the multivariable linear regression model are presented. All analyses were performed in
SPSS (IBM SPSS Inc. 2012) and a p-value of < .05 was considered significant.

Results
Table 2 displays the descriptive statistics for the participating ECE centers and wellness
teams. Thirty-five percent (35%) of centers were Head Start-based, 37% were private
fee-based, and 28% of preschool centers were part of a public school district. All ECE
centers served low-income children and their families. All centers were located in urban
counties; 28% are located in the Denver Metro area, 23% in El Paso County, 12% in Weld
County, 22% in Pueblo County, and 15% in Jefferson County. The 43 wellness teams
ranged from representation of one singular center up to eight separate centers. The average size of the wellness team was 4.70 staff members (SD = 1.98, range: 2–9) and the
average size of the centers represented by the wellness teams was 50–79 preschool children enrolled. The average PSE change process was completed in 5.6 months (SD = 2.28,
range: 5–13) and the director was on the wellness team 70% of the time.
Table 3 displays the healthy eating and physical activity-related PSE changes that
were implemented across all ECE centers through participation in the PSE change
process. All implemented PSE changes were selected from a baseline menu of best
practices that each center identified were not in place prior to participation in the PSE
change process. The three most common physical activity-related PSE changes implemented include: (1) a variety of portable play equipment is freely available to students during outdoor play (environmental-change) (59.7%); (2) teachers lead at least
two structured activities during outdoor play (policy change) (50%), and (3) physical
activity-related messaging is displayed around the preschool center (environmentalchange) (38.7%). The three most common healthy-eating-related PSE changes implemented include: (1) water is readily accessible in all indoor and outdoor environments
(environmental-change) (58.1%); (2) centers have a school garden/seed-to-table
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Table 2 Demographics (n = 43 wellness teams representing 68 ECE centers)
ECE centers (n = 68)

n

%

Childcare center type
Head Start-based

24

35

Private fee-based

25

37

School-based

19

28

Childcare center location
Denver County

19

28

Jefferson County

10

15

El Paso County

16

23

Pueblo County

15

22

8

12

Weld County
Wellness teams (n = 43)

n

%

Director presence on wellness team
No

13

30

Yes

30

70

m

sd

Size of wellness team

4.70

1.98

Size of center

3.21

0.86

Length of process (months)

5.60

2.28

education and children eat produce from the garden (environmental-change) (45.2%),
and (3) healthy eating-related messaging is displayed throughout the preschool center
(environmental-change) (27.4%).
Table 4 displays the number of changes implemented and sustainability of changes
6 months after completion of the PSE change process based on director report by type of
child care setting. The average number of director-reported PSEs implemented by center
was 4.67 for Head Start centers, 5.54 for private fee-based centers, and 4.74 for public
school-based centers. Overall, directors reported that an average of 5.07 changes were
implemented at each ECE center. Six months after completion of the PSE change process, 52% of changes were partially implemented and 45% of changes were fully implemented in Head Start centers, 43% of changes were partially implemented and 47% of
changes were fully implemented in private fee-based centers, and 42% of changes were
partially implemented and 47% of changes were fully implemented in school-based centers. Across all ECE centers, directors reported that 11% of PSE changes were not implemented, 42% were partially implemented, and 47% were fully implemented 6 months
after completion of the PSE change process.
Linear regression model results are presented in Table 5 with the number of PSE
changes implemented after completion of the PSE change process as the primary outcome variable. The full model explained 17.6% of the variation in the number of PSE
changes implemented by wellness team after completion of the PSE change process
(F = 2.49, p < .05). Head Start-based wellness teams implemented 1.52 fewer changes
after completion of the PSE change process compared to the private fee-based wellness
teams (t = − 2.22, p < .05), controlling for all other variables in the model. No other factors were significantly associated with the number of changes implemented.
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Table 3 Physical activity and healthy eating-related PSE changes implemented by ECE
centers (n = 68 ECE centers)
Physical activityType of change % of centers Healthy eatingType of change % of centers
related PSE change
related PSE change
A variety of portable
play equipment (3
or more different
types) is always
freely available to
students

Environment

59.7

Water is readily
Policy
accessible in all
indoor and outdoor environments

58.1

Teachers lead chilPolicy
dren in at least 2
structured physical
activities/day

50.0

Centers have a
school garden
and seed-to-table
education is incorporated into the
curriculum

Environment

45.2

PA messaging
is displayed in
classrooms and
common areas

Environment

38.7

HE messaging
is displayed in
classrooms and
common areas

Environment

27.4

Music and Movement activities are
implemented at
least once/day

System

37.1

Nutrition education System
and cooking activities are included
in lesson plans at
least once/month

27.4

12.9

Special occasions are Policy
celebrated with
healthy food or
non-food activities

16.1

8.1

All food and beverPolicy
ages served at
events meet the
nutrition standards
of the CACFP
program

12.9

Parents are provided System
with information
and reminders to
dress their children
in clothing that
permits easy and
safe movement

6.5

Children participate
in monthly food
preparation activities

System

8.1

Outdoor playtime is
not withheld for
poor behavior

6.5

Meals are served
family style

Policy

6.5

Short activity sesSystem
sions (10–15 min)
using varied
movements are
implemented daily

6.5

Staff encourage
conversation and
use enthusiastic
modeling of food
during meal times

System

4.8

Children have 2–3
opportunities
for outdoor play
(60–90 min) per
day

Policy

4.8

A variety of common Environment
and novel fruits
and vegetables are
included in menus

4.8

PA is not used as a
punishment

Policy

1.6

Nutrition lessons
reflect children’s
culture

4.8

PA education is
Policy
provided to
children by using a
standardized curriculum ≥ 1 time
per week
Screen time is not
used as a reward

Policy

Policy

System
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Table 3 (continued)
Physical activityType of change % of centers Healthy eatingType of change % of centers
related PSE change
related PSE change
Screen time is
limited to no more
than 30 min per
week and is used
for education or
physical activities
only

Policy

1.6

Staff sit with children System
during meals and
snacks and eat the
same food

4.8

Children are not
System
sedentary for more
than 60 min at a
time except when
sleeping

1.6

Food is not used as a Policy
reward or punishment

1.6

Families are provided System
resources related
to limiting screen
time

1.6

Outside food is not
allowed in the
classroom

1.6

Policy

Table 4 Implementation and sustainability of PSE changes by ECE center setting
ECE center setting

Number
of centers

Number
of wellness
teams

Total PSE
changes

Average
6 month-level
PSEs/center of implementation (%)
Not

Partially

Fully
45

Head Start-based

24

5

112

4.67

3

52

Private fee-based

25

25

143

5.54

10

43

47

Public school-based

19

13

90

4.74

25

28

47

Totals

68

43

345

5.07

11

42

47

Table 5 Multivariable linear regression model: factors that predict the number of PSE
changes implemented after completion of the PSE change process (n = 43 wellness teams)
Outcome: number of PSE changes implemented after completion of the PSE change process
R2

Adj R2

F statistic

p-value

.29

.18

2.49

.04

β

SE of β

t statistic

.60

p-value

Size of wellness team

.06

.11

Length of process

.14

.08

1.8

.56
.08

Director presence

.77

.62

1.25

.22

Center size

.29

.24

1.24

.22

− .93

.71

− 1.30

.20

Center typea
School-based
Head Start-based
a

− 1.52

.68

− 2.22

.03*

Reference category for center type is private fee-based ECE centers; *p < .05

Discussion
The PSE change process is an evidence-based strategic planning process that leads to the
implementation of health-promoting policy, system and environment changes in diverse
ECE settings (Belansky et al. 2011; Farewell et al. 2017). The PSE change process was
implemented with 43 wellness teams representing 68 ECE centers throughout Colorado.
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The average number of healthy eating- and physical activity-related PSE changes implemented by each preschool center after completion of the process was 5.07. Of the top six
most commonly selected PSE changes, five were environmental changes.
Policy changes may be more challenging than environmental changes to implement
in ECE centers. Fagen et al. (2014) found policy changes to be a common barrier to PSE
work in school-based centers. School staff and others involved in PSE work stated that
resistance from administration and stakeholders was a challenge to implementing policy
changes in their ECE center. Further, respondents felt policy change was an “unfamiliar,
and high stakes approach” (Fagen et al. 2014). PSE interventions in ECE centers have
also resulted in lower implementation of policy changes compared to environmental
and system changes. A low-intensity, state-wide, professional development program
designed to support early childhood professionals in modeling healthy behaviors found
no significant changes in policies related to healthy eating and physical activity; however,
implementation of environment and system changes led to improvements in children’s
healthy eating behaviors (Hardy et al. 2010). This suggests that environment and systemlevel changes may be more readily implemented and sustained in ECE centers.
Overall, directors reported that 42% of PSE changes were partially implemented at
6 months and 47% of changes were fully implemented at 6 months. While some studies have examined implementation of wellness policies in various school settings, few
studies assessed sustainability of changes over time (Sánchez et al. 2014). These findings
suggest that the PSE change process leads to sustainable change with approximately 89%
of changes at least partially or fully sustained 6 months after the intervention. Too often
school-based interventions lack the ability to impact sustainable and ongoing change
(Cauchi et al. 2016). The PSE change process may be a powerful tool for increasing the
implementation and sustainability of health-promoting best practices into ECE settings
leading to ongoing behavior change.
The type of ECE setting was significantly associated with the number of PSE changes
implemented by the wellness team after completion of the PSE change process. Head
Start-based wellness teams implemented significantly fewer changes compared to private fee-based wellness teams; however, Head Starts also reported that more changes
were partially or fully implemented after 6 months compared to private fee- and schoolbased centers. Head Start centers may have a higher number of health-promoting PSEs
implemented prior to initiation of the PSE change process because Head Start program
regulations mandate policies such as nutritional and health services, outdoor play, and
parent engagement for health (U.S. Department of Health and Human Services 2018).
For example, ensuring that water is readily accessible for children throughout the
school day is a Head Start requirement that also aligns with the PSE change process
best practice menu. This may result in lower numbers of new PSE changes selected and
implemented. Head Start centers may also have additional resources to support the sustainability of the selected changes compared to private fee-based and school-based ECE
centers (Kamerman and Gatenio-Gabel 2007).
Most of the most commonly selected PSE changes align with the Early Childhood
Environment Rating Scale (ECERS), which is used in Colorado to inform the Colorado Shines Quality Rating of an ECE center or home. ECE programs must complete
an ECERs assessment and receive a rating prior to receiving a Colorado Shines score.
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Minimum ECERS ratings are required for a program to receive certain Colorado Shines
levels (i.e., no classrooms can have an ECERS rating below 3.75 to receive a level 3 Colorado Shines rating). ECERS includes seven subscales, many of which are related to
healthy eating and physical activity PSE best practices. Within each subscale are several
items which have indicators ranked levels 1, 3, 5, and 7 (Harms et al. n.d.). One example
of a level 7, or an “Excellent”, indicator is, “Classroom teachers lead children in structured physical activities daily”, which was selected by 50% of ECE centers after participation in the PSE change process (Colorado Shines 2015). Therefore, implementation of
sustainable PSE changes has the potential to improve the quality rating of an ECE setting, which results in positive outcomes related to healthy behaviors and development in
early childhood (Britto et al. 2017).
Limitations

This study had some limitations. ECE providers experience a high annual turn-over rate.
If centers experience a director turnover after completion of the PSE change process,
the outcome evaluation may be completed by someone who did not participate in the
wellness team and/or is new to the center and may not be familiar with the wellness policies in place. In addition, the status of changes is captured via director self-report, which
may yield biased results. Finally, the sample size for this study was small, resulting in low
statistical power potentially minimizing the ability to detect significant findings in the
linear regression model. This model will be re-run as the PSE change process continues
to be facilitated with wellness teams throughout Colorado.

Conclusions
Identifying health-promoting PSE changes that are most readily implemented and sustained in Head Start-, private fee-, and school-based ECE centers can inform PSE interventions and resource allocation related to early childhood obesity. Findings from this
study suggest the following: (1) ECE centers may be more likely to implement healthpromoting environmental changes compared to policy changes due to perceived barriers surrounding policy changes including administrative resistance; (2) Head Start-based
wellness teams implemented significantly fewer health-promoting PSE changes compared to private fee-based centers, which may be explained by a higher number of best
practices met at baseline due to Head Start regulations and requirements, and (3) the
PSE change process is a successful tool to translate sustainable PSE changes related to
healthy eating and physical activity, which may in turn lead to improvements in the quality rating of diverse ECE centers and promote healthy behaviors in early childhood.
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