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With evidence of increased levels of obesity in younger children, the child-care setting is an
important intervention target. Few environmental interventions exist, and none target
both diet and physical activity. The Nutrition and Physical Activity Self-Assessment for Child
Care (NAP SACC) intervention was developed to fill this research and practice gap.

Randomized controlled.

Health professionals (child-care health consultants) serving child-care centers in North
Carolina were recruited (n=30), randomly assigned into intervention or delayed-intervention
control groups, and trained to implement the NAP SACC program. Up to three child-care
centers were recruited (n=84) from each consultant’s existing caseload.

Implemented in 2005, the NAP SACC intervention includes an environmental self-
assessment, selection of areas for change, continuing education workshops, targeted
technical assistance, and re-evaluation. Implementation occurred over a 6-month period.

An observational instrument, Environment and Policy Assessment and Observation
(EPAO), provided objective evidence of intervention impact and was completed by trained
research staff blinded to study assignment. Data were collected in 2005 and 2006. Statistical
analyses were conducted in 2006.

Intention-to-treat analysis results were nonsignificant. Exploratory analyses using only
centers that completed most of the NAP SACC program suggest an intervention effect.

Factors in the intervention design, the fidelity of implementation, the selection of outcome
measure, or a combination of these may have contributed to the lack of intervention effect
observed. Because of this study’s use of existing public health infrastructure and its
potential for implementation, future studies should address strategies for improving

effectiveness.

(Am J Prev Med 2008;35(4):352-356) © 2008 American Journal of Preventive Medicine

Introduction

r l Yhe prevalence of obesity and overweight, even
among young children,"? is on the rise. Based
on the 2003-2004 National Health and Nutri-

tion Examination Survey (NHANES) data, over one
quarter of children aged 2-5 years in the U.S. are
classified as overweight or obese.! This trend demon-
strates a pressing need for innovative efforts to prevent
obesity in children.

Organized child care has recently emerged as an
important setting for obesity prevention in young chil-
dren® considering that nearly three quarters of U.S.
children aged 3-6 years spend time in child-care set-
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tings.* For many, this time may constitute the majority
of waking hours during the week. In addition, at child
care, children may consume as many as three meals
and/or snacks per day and experience most of the
physical activity they will have. The American Heart
Association® and the American Dietetic Association®
suggest that multicomponent preschool interventions
can be effective in promoting healthy behaviors.

A limited number of childhood obesity interventions
target children aged <6 years7; fewer address children in
child-care settings.g_11 Moreover, interventions rarely are
designed to disseminate or focus attention on nutrition
and physical activity environmental factors to encourage
obesity prevention in child-care settings. Given the ab-
sence of such programs, the Nutrition and Physical
Activity Self-Assessment for Child Care (NAP SACC)
program was developed.'? Initially, the NAP SACC
program was pilot-tested for feasibility and acceptabil-
ity, with promising results, in a sample of child-care
centers.'” The current study tests the effectiveness of
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the NAP SACC intervention using an observation-based
assessment instrument developed specifically for this
study. It was hypothesized that centers assigned to the
intervention arm would experience a positive increase
in their nutrition environments, physical activity envi-
ronments, or both, compared to those centers random-
ized to control.

Methods

Study Design

NAP SACC consultants. In Spring 2005, all child-care health
consultants (CCHCs) working in North Carolina were invited
to participate in an evaluation of the NAP SACC program.
CCHGCs are health professionals whose expertise includes
child health, child development, and health/safety in child-
care settings. A convenience sample was selected by recruiting
the first 30 CCHCs (only one per county) who indicated an
interest in participation, worked with at least three child-care
centers meeting eligibility requirements, and had not partic-
ipated in the previous NAP SACC pilot project. CCHCs
provided consent and were randomized into either an inter-
vention group (n=20) or a delayed-intervention control
group (n=10).

Child-care centers. A convenience sample of licensed child-
care centers, with a current enrollment of 15-150 children,
was recruited to participate. Centers were excluded if they
had an open case of abuse or neglect or served only a special
population. All centers associated with the same CCHCs were
in the same study arm and were provided modest incentives
for participation. This study was reviewed and procedures
approved by the University of North Carolina IRB.

NAP SACC Intervention

NAP SACC was designed to promote healthy weight develop-
ment in preschool children and employs components of
social cognitive theory (SCT)'* against a social-ecologic
framework.'® Based on extensive formative research, national-
level expert review, and input from a child-care community
advisory committee, NAP SACC includes best practices for the
promotion of proper nutrition and regular physical activity at
child care. A comprehensive description of the intervention is
published elsewhere.'?

This program was designed for implementation through an
existing infrastructure of public health professionals already in
position to provide information, support, and technical assis-
tance to child-care providers, who are trained as NAP SACC
consultants and deliver the NAP SACC intervention to local
child-care facilities. The intervention has five steps: (1) self-
assessment, (2) action planning, (3) continuing education work-
shops, (4) technical assistance, and (5) re-assessment. The
self-assessment instrument guides child-care providers in the
action-planning process and is a unique and critical component
of the NAP SACC intervention. Improvement goals, based on
the self-assessment instrument, are chosen to affect about
20% of the nutrition and physical activity components. This
incremental approach is based on the idea that small, man-
ageable change may be more realistic and achievable than
larger targets that seem unreachable. The intervention is
designed to be used as continuous quality improvement.
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Consultant Training

Consultants were randomly assigned to either an in-person
(n=10) or web-based (n=10) training approach. In-person
sessions lasted 3 hours, while the time spent on the web-based
training site averaged 124 minutes. Both training modes
included similar content. On a knowledge test administered
pre- and post-training, there were no differences in the scores
of the two training groups.'®

Outcome Measure

The Environment and Policy Assessment and Observation
(EPAO) instrument was developed as the primary outcome
measure for this study. It assesses child-care nutrition and
physical activity environments, policies, and practices,'”
and was developed using the standards, recommendations,
and research literature upon which the NAP SACC interven-
tion itself was based.'® The EPAO consists of a 1-day observa-
tion and review of pertinent center documents. Seventy-five
items were selected a priori to evaluate the impact of the NAP
SACC intervention.

All 75-item responses were converted to a 3-point scale (0,
1, and 2), averaged within a given subscale, and multiplied by
10, with the average of all subscale scores representing total
nutrition and physical activity scores (main outcome mea-
sures). The average agreement between observers at the same
center on the same day was 87.3% and 79.3%, respectively, for
the observation and document-review portions of the EPAO.
Additional information regarding instrument protocol and
inter-observer agreement is reported elsewhere.'”

Data Collection

The EPAO was administered in all centers by trained field
observers before (Fall 2005) and immediately following
(Spring 2006) implementation of the NAP SACC interven-
tion. All observers were trained by a study investigator during
an intensive day-long workshop that included a review of
EPAO items and criteria, lessons on observational techniques,
a mock observation, and certification in a child-care center.
Inter-observer agreement testing was conducted throughout
both data-collection periods, and all field observers periodi-
cally underwent retraining to prevent observer drift. Field
observers were blinded to center group assignment, were not
part of the intervention staff, and—other than completing
the day-long observations—did not interact with the NAP
SACC consultants or centers.

Statistical Analysis

Baseline demographic characteristics for both consultants
and child-care centers were compared using chi square,
Fisher’s exact tests, or Wilcoxon rank-sum tests. Mixed-model
ANCOVA was used to examine intervention effects for the
primary outcome measures (nutrition and physical activity
total scores). The intention-to-treat (ITT) analysis included
all intervention and control centers with the exception of two
centers that closed operation during the intervention period.
In addition, two exploratory analyses were conducted to more
closely investigate intervention impact. Exploratory analyses
included an as-per-protocol (APP) analysis and an item
analysis. The APP analysis was conducted like the ITT analysis,
but included only centers exposed to all or most (>75%) of
the NAP SACC intervention components, based on process
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Table 1. Baseline child-care center demographic
characteristics

Intervention Control
(n=56) (n=26)
Median star rating® 3 3
Median years in operation 16 14.5
Median enrollment (#) 59 76.5
All children aged (years)
3 11 12
4 12 11.5
5 2 4
Race/ethnicity of children
enrolled” (%)
White 40 35
Nonwhite 60 65
CACFP participant (%) 77 88
NAEYC accredited (%) 9 23

“North Carolina Division of Child Development’s 5-star child care
rating system issues star-rated licenses to all eligible child-care centers
and family child-care homes. A 1-star rating is the minimum licensing
standard. Programs that choose to voluntarily meet higher standards
can apply for a 2-5-star license. Rating not available for one center.
*$p<<0.01, two-tailed test

CACFP, Child and Adult Care Food Program; NAEYC, National
Association for the Education of Young Children

evaluation data. In both the ITT and APP analyses, study
groups were compared using mixed-effects ANCOVA models,
with adjustment for baseline score and a random intercept for
consultant. While training approach (web versus in-person)
was not the focus of this study, a three-group analysis (web,
in-person, and control) was conducted as well. All tests of
intervention effect were one-sided, based on pilot data that
the intervention did not produce negative effects, and con-
ducted at an a=0.05 significance level. All other analyses
should be considered exploratory, with pvalues <0.05 indi-
cating areas for further investigation.

Because centers were asked to address only some aspects of
the nutrition and physical activity environment, total nutri-
tion and total physical activity scores may not be sufficiently
sensitive to reveal changes made by individual centers. Thus,
a summary of change in item, using 75 individual items from
the EPAO instrument, was produced. A change score (-2 to
+2) was constructed for each item based on the degree of
change at follow-up from the original item score (0, 1, or 2).
Change scores were summed across all nutrition and all

physical activity items, and differences between intervention
and control centers were compared using a mixed-effects
ANCOVA model. All analyses were performed in December
2006 using SAS 9.1.

Results

Initially, 30 CCHCs from an eligible pool of 77 volun-
teered for participation and were randomized into
intervention (n=20) and control (n=10) groups. How-
ever, one control CCHC failed to nominate centers for
participation and was dropped from the study. In
general, intervention consultants were similar to con-
trols, but median values indicate that they were younger
(aged 32 years versus aged 50 years) and had a lower
caseload of centers (11 vs 27; data not shown).

From these 29 consultants, 84 child-care centers were
recruited into the study. During the intervention pe-
riod, two centers closed and were excluded from the
study, resulting in a final total of 82 centers (56
intervention, 26 control) in the ITT analysis. Interven-
tion centers were not significantly different from con-
trol centers except in the area of child race/ethnicity,
where intervention centers had a slightly higher per-
centage of nonwhite children (40% vs 35%; Table 1).

One CCHC failed to participate in training, resulting
in non-implementation in three centers; two additional
CCHCs were unable to implement the intervention in
their respective three centers, and an additional six
centers chose not to follow through with implementa-
tion. Of the 56 centers included in the intervention
group, 41 completed most or all of the intervention and
were included in the APP analysis.

After adjusting for consultant (random effect) and
baseline EPAO score, the intervention centers showed
an 11% improvement from baseline to follow-up, while
no change was observed in the control centers (Table
2); however, the difference did not reach significance
(p=0.06). When this analysis was repeated, removing
those centers that failed to implement the intervention
(APP analysis), a significant pre—post difference be-

Table 2. Comparison of intervention and control centers: EPAO nutrition and physical activity scores®

Intervention (SD)

Control (SD)

Baseline Follow-up Difference Baseline Follow-up Difference pvalue®
Intention-to-treat®
Total nutrition 8.6 (1.5) 9.5 (1.7) 0.9 9.0 (1.8) 9.0 (1.7) 0.0 0.06
Total PA 10.1 (2.4) 10.9 (2.6) 0.8 11.0 (2.8) 10.7 (1.8) -0.3 0.19
As-per-protocol®
Total nutrition 8.3 (1.4) 9.6 (1.7) 1.3 9.0 (1.8) 9.0 (1.7) 0.0 0.01
Total PA 10.1 (2.4) 11.1 (2.5) 1.0 11.0 (2.8) 10.7 (1.8) -0.3 0.15

“Scores range from 0-20, with higher scores closer to best-practice recommendations.

POne-sided ANCOVA
“Intervention centers (n=56), control centers (n=26)
9ntervention centers (n=41), control centers (n=26)

EPAO, Environment and Policy Assessment and Observation; PA, physical activity
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Table 3. Item change score for nutrition and physical activity: mixed-model analysis®

Mean change score® (SD)

Range (min, max)

Intervention Control Intervention Control
Nutrition (51 items) 4.3 (7.3)* —0.5 (7.5) —11,29 —19,15
Physical activity (24 items) 3.6 (6.6)%** —0.2 (6.8) -9, 15 —15,21

“Intervention centers (n=41), control centers (n=26)
"Change score based on possible range of —2 to +2
*$<0.01; **p<0.05

max, maximum; min, minimum

tween intervention and control centers (p=0.01) was
observed for the total nutrition score (Table 2).

For the EPAO physical activity score, no significant
difference was observed between intervention and con-
trol groups in either the ITT analysis or the APP
analysis (Table 2). However, in both analyses a positive
change was noted for the intervention group compared
to a negative change in the control group.

For the individual-item analysis (Table 3), centers
exposed to the NAP SACC intervention experienced a
significant mean change score of +4.3 for the nutrition
items, compared to a negative change score of —0.5 for
control centers ($<<0.01). For physical activity items,
the intervention group’s average change score was +3.6
and the control’s was —0.2 (p<<0.05).

In the consultant training-group comparison (web,
in-person, and control), no significant differences among
the groups were observed (data not shown).

Discussion

In this evaluation of a comprehensive intervention to
improve nutrition and physical activity environments at
child-care centers, no overall difference between inter-
vention and control centers was found using an ITT
analysis. However, exploratory analyses suggest signifi-
cant positive findings among the centers that imple-
mented the program. It is unclear whether the overall
lack of significant results in the ITT analysis occurred
because of inadequate strength of the intervention, a
lack of implementation fidelity, an inadequate assess-
ment tool, or a combination of these factors.

Because NAP SACC was designed as a low-cost,
easy-to-implement intervention using available public
health structures, insufficient dedicated consultant
and/or center staff time to create measurable change
in the nutrition and physical activity environments at
child care may have resulted. Additionally, the use of
self-assessment and self-selection by center staff may
have resulted in a low-demand intervention. However,
creating change in the child-care environment may
require an approach that is more carrot than stick. An
additional consequence of self-selection may have been
the choice of items for change rather than entire areas
(e.g., targeting a change from whole to skim milk only,
rather than improving the entire beverage area). Even
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when implemented as designed, the intervention asks
centers to focus only on part of the overall environment
(~20%). While focusing on small, manageable changes
may be a reasonable approach, it may have resulted in
modest and less-measurable changes.

Another potential moderating factor was implemen-
tation fidelity. However, process data indicate that most
consultants were able to implement a majority (>75%)
of intervention components. Differential implementa-
tion by consultants may be of concern, but outcome
change scores were similar for intervention consultants,
and correlations between scores and age and center
caseload were not significant (data not shown).

The lack of significant findings in the ITT analysis
could be related to the measurement instrument used.
Prior to the development of the EPAO, no instrument
existed that specifically assessed the nutrition and phys-
ical activity environments at child-care settings. The
most widely used measures of child-care quality (the
Early Childhood Environment Rating Scale [ECERS]
and the Infant/Toddler Environment Rating Scale
[ITERS])'®' include only a few items that address
these areas. The EPAO includes a scoring strategy
based on best-practice findings from an extensive re-
view of the literature and expert opinion,'* and EPAO
physical activity environment scores were associated
with child physical activity at the child-care facility.*”
Also, only one day of EPAO observation was used in this
study, which may have been inadequate to detect small
changes. The authors are currently involved in a study
to determine whether different data-collection strate-
gies can be used to improve the information obtained
with the EPAO instrument.

Other child-care—based interventions have employed
research or project staff to conduct and deliver the
intervention, which threatens sustainability and repro-
ducibility.>'*'"*! NAP SACC, however, is a true public
health program that builds on existing community
infrastructure to deliver the intervention. A minimal
time commitment was required from the NAP SACC
consultants and the child-care staff, with little to no
assistance provided by research staff,'* and the NAP
SACC consultants did not receive extra compensation
for their time. Although these results are small, NAP
SACC is designed for repeated use, as evidenced by its
final step: “Evaluate, revise, and repeat.” While these
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factors may not have significantly increased the study’s
effect size, they greatly increase the potential for long-
term program maintenance, which is ultimately critical
to the intervention’s public health impact. In future
NAP SACC implementations, greater support at the
agency level (e.g., the groups responsible for hiring
CCHGs) may be necessary, possibly requiring NAP
SACC as part of the consultants’ scope of work.
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