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Abstract
Childhood obesity is associated with health risks in childhood, and
it  increases the risk of  adult  obesity,  which is  associated with
many chronic diseases. Therefore, implementing policies that may
prevent obesity at young ages is important. In 2007, the New York
City Department of Health and Mental Hygiene implemented new
regulations for early childhood centers to increase physical activ-
ity, limit screen time, and provide healthful beverage offerings (ie,
restrict sugar-sweetened beverages for all children, restrict whole
milk for those older than 2 years, restrict juice to beverages that
are 100% juice and limit serving of juice to only 6 ounces per day,
and make water available and accessible at all times). This article
explains why these amendments to the Health Code were created,
how information about these changes was disseminated, and what
training programs were used to help ensure implementation, par-
ticularly in high-need neighborhoods.

Background: Why Act to Reduce Obesity
in Early Childhood
In 2006, childhood obesity in the United States had reached re-
cord levels, even among children as young as 2 to 4 years (1,2). A
New York City (NYC) Department of  Health and Mental  Hy-
giene (DOHMH) study of 16,000 children in NYC Head Start
early childhood centers found that 27% of children were obese and
16% were overweight, or 4 of 10 preschoolers were at potentially
harmful weights (3). It was clear that child obesity was associated

with risk factors such as type 2 diabetes, high blood pressure, and
nonalcoholic fatty liver disease among others (4) and that to ad-
dress this issue public health interventions needed to begin when
children are very young.

Health departments are required by law to protect and promote the
health of their constituents. In the United States, 25% of all chil-
dren aged 0 to 4 years are in a center-based child care program (5).
There are approximately 2,000 such public and private group child
care centers in NYC, caring for roughly 120,000 children aged 0
to 5 years. Unlike boards of health in other cities, the NYC Board
of Health has long-held independent regulatory authority over
group child care centers; therefore, it made sense for the DOHMH
to prioritize early childhood settings for its initial obesity preven-
tion interventions.

The DOHMH’s Bureau of Child Care has a team of inspectors and
early childhood educators who examine each center at least annu-
ally and provide support to ensure compliance with applicable reg-
ulations. Until 2006, the Health Code included only general provi-
sions relating to play and wholesome food that had been unen-
forced for some time. In 2006, the DOHMH proposed to the NYC
Board of Health an amendment to Article 47 of the City’s Health
Code to establish requirements for healthful beverages, strengthen
requirements for physical activity, and limit television screen time
provided to children. The proposal was introduced at the NYC
Board of Health public hearing in March 2006, in conjunction
with additional tuberculosis screening requirements at early child
care centers. A public comment period was opened for 30 days
after which an open hearing was held in April 2006. The proposal
was uncontroversial. Only 4 parties commented, 3 who were sup-
portive and 1 who raised the concern that the regulation could in-
directly sanction television use. The final proposal was approved
in June 2006 and became effective January 1, 2007. The new regu-
lations were shaped by relevant national recommendations and
guidelines. Some states had made changes in nutritional standards
(6), but to our knowledge, this implementation of regulations was
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the first time a local regulatory authority addressed obesity in the
early child care environment. Because these regulations applied to
the entire population of city-licensed, group-based, early child care
centers, these regulations have a broad reach. They also consti-
tuted a potentially low cost and sustainable approach to changing
environments.

The articles in this issue of Preventing Chronic Disease present the
results of an evaluation of the 2007 NYC group child care regula-
tions conducted in 2010 by ICF International with funding from
the Robert Wood Johnson Foundation and technical assistance
from the Centers for Disease Control and Prevention (CDC), the
NYC DOHMH, and New York University. As we seek to under-
stand best practices for reducing childhood obesity and improving
children’s health, several questions arise in relation to the NYC
experience: were these regulations feasible to implement, are they
effective at increasing physical activity or improving nutrition, and
can they be replicated. This evaluation of the NYC regulations is a
first step in better understanding best practices for child care cen-
ters. This introduction to the collection of manuscripts will seek to
describe the content of and rationale for the regulations in NYC,
and  their  evaluation  will  be  discussed  in  the  accompanying
manuscripts (7–13).

The Regulations and Their Rationale in
2006
Nutrition

The regulation changes clarified requirements relating to bever-
ages, with specific provisions including the following: 1) bever-
ages with added sweeteners, whether artificial or natural, shall not
be provided to children; 2) juice shall only be provided to chil-
dren aged 8 months or older and shall not be provided in a bottle,
only 100% juice shall be permitted, and children shall receive no
more than 6 ounces per day; 3) when milk is provided, children
aged 2 years or older shall be served milk with only 1% or less
milk fat,  unless milk with a higher fat content is medically re-
quired for an individual child, as documented by the child’s med-
ical provider; and 4) water shall be made available and shall be
easily accessible to children throughout the day, including at meals
(Box).

Box. Health code amendment to require healthy beverages, in-
crease physical activity, and limit television viewing, New York City,
2007

Physical Activity

Aged 1–3 years: 60 minutes of physical activity per day.•
Aged 3 years or older: 60 minutes, including 30 minutes of
guided and structured physical activity.

•

Television Viewing

Younger than 2 years: restricted.•
Aged 2 years or older: 60 minutes or less per day.•
Only educational programs or programs that actively engage
child movement (ask Early Childhood Consultants for ideas!)

•

Nutrition/Beverages

No beverages with any added sweeteners, whether artificial or
natural, shall be served.

•

Only 100% fruit juice is allowed — check Nutrition Facts La-
bel.

•

No more than 6 ounces per day is allowed.•
Juice shall only be provided to children 8 months or older
and should not be provided in a bottle.

•

Milk:•
Only unsweetened/unflavored 1% or nonfat milk for children
aged 2 or older is allowed. Milk substitutes (such as soymilk)
must be unflavored and unsweetened.

•

Only unsweetened/unflavored whole milk for children ages
12 months to younger than age 2 is allowed.

•

Water must be made available and easily accessible to chil-
dren throughout the day (recommendation: directly on the ta-
ble at meals and snacks).

•

By 2006, enough epidemiologic data identified sugary drink con-
sumption as a factor in the obesity epidemic that ensuring that
children do not consume these products routinely was considered a
priority (14). There was also interest in acting early to reduce ex-
posure to sweetened beverages; because infants have a preference
for sweet taste, consuming sweetened beverages at an early age
may  perpetuate  that  preference  throughout  life  (15).  Sugar-
sweetened beverages are energy dense and mostly nutrient poor,
adding more calories and often unneeded nutrients to a child’s di-
etary intake. Since 2006, the body of literature on this issue has
grown and the evidence base strengthened (16,17).

The fruit juice restriction was established because even among
children aged 2 to 4 years, 100% fruit juice contributes roughly
100 calories to a daily diet (17,18). These beverage standards were
consistent with recommendations from the American Academy of
Pediatrics (19), as well as the 2005 Dietary Guidelines for Americ-
ans (20).
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When the regulations were passed, there were no federal require-
ments  in  child  feeding programs about  the  type of  milk  to  be
served. However, both the Dietary Guidelines for Americans and
the American Heart Association with support from the American
Academy of Pediatrics recommended low-fat or nonfat milk rather
than whole milk for children older than 2 years. Since 2006, both
the Special Supplemental Nutrition program for Women, Infants,
and Children (WIC) (21) and the Child and Adult Care Food Pro-
gram changed their requirements to serve low-fat milk for chil-
dren older than 2 years (22). Additionally, restrictions on trans fat
took effect in 2007, and a Mayoral Executive Order on standards
for food purchased and served by all NYC agencies (including
city-funded  group  child  care  centers  under  the  Health
Department’s jurisdiction) took effect in 2008. These food stand-
ards contained limits for sodium, an increase in fruits and veget-
ables, and an increase in fiber, as well as a restriction on added
sugar and a reduction in fat. Many similar recommendations are
supported by the Institute of Medicine (23,24).

Water, particularly tap water in NYC, is a low-cost, healthful way
to keep children hydrated. The intent of the regulation requiring
access to tap water was to accustom children to drinking it at an
early age. The Healthy Hunger-Free Kids Act of 2010 also now
requires that clean water be easily available in school (25), and
studies have shown its potential for weight gain prevention (26).
Therefore, a regulation that water be available and accessible at all
times during the day in early child care centers seemed a simple
and fundamental public health measure.

Screen time

The updated regulations on screen time stated that

. . . television, video and other visual recordings shall not be
used with children under two years of age. For children ages
two and older, viewing of no more than 60 minutes per day
of educational programs or programming that actively en-
gages child movement. Children attending less than a full
day program shall be limited to a proportionate amount of
such viewing.

Television viewing is positively associated with an increase in
body mass index (BMI). Evidence cited when the regulation was
put into effect included the following: among children in the lon-
gitudinal Framingham Children’s Study those who watched the
most television had the greatest increase in body fat from aged 4
to 11 years (27). A study of 3- to 4-year-olds found that the length

of time spent in television viewing predicted BMI over 3 years and
that this factor became an even stronger predictor over time (28).
Evidence from the Institute of Medicine also indicated that food
and beverage marketing targeted to  children aged 12 years  or
younger led them to request and consume high-calorie, low-nutri-
ent products (29).

Reducing television and screen exposure was a  tenet  of  many
health  messages  from such organizations  as  the  Anthem Blue
Cross/Blue Shield partnerships with Maine (30). However, most
public  health  messages  such  as  the  5-2-1-0  campaign
(www.letsgo.org) call for 5 fruits and vegetables, no more than 2
hours per day of recreational screen time, 1 hour of physical activ-
ity, and 0 sugar-sweetened beverages per day. Since that interval
includes time at home, it was felt that 60 minutes of screen time
per  full  day at  a  child care center  was a  reasonable limit,  and
screen time content was restricted to educational programing or
programming that promoted movement. Early childhood special-
ists from the Bureau of Child Care were available to specify ap-
propriate programming.

Physical activity

The Article 47 amendments established minimum standards for
physical activity in early childhood. Specifically, full-day centers
are  required  to  provide  children  12  months  or  older  with  60
minutes of physical activity per day. For children aged 3 years or
older, 30 of the 60 minutes each day must be structured. Evidence
on the benefits of increased physical activity for young children
was limited in 2006, although there were some studies on its ef-
fects on adiposity (31); there was much evidence on its import-
ance for older children and adults (32), and it was believed that
this activity level would be a precursor to healthful behaviors as
children age. The proposed regulations cited the 2001 National
Association for Sport and Physical Education recommendations
that toddlers and preschoolers participate in at least 60 minutes of
physical  activity  per  day  (33)  and  that  young children  not  be
sedentary for more than 60 minutes at a time except when sleep-
ing. Therefore, establishing these minimum requirements for phys-
ical activity was in line with existing recommendations.

The new regulations had a clear statement that  no matter  how
small the space or bad the weather physical activity had to pro-
grammed for the children, indoors or out. However, it was also
clear that to help centers overcome some of the barriers to weath-
er and space, substantial support and training would be needed.
There were other reasons why physical activity training might be
required:  many  NYC centers  not  only  lacked  space,  but  they
lacked equipment; some staff members may not like to be physic-
ally active; staff members who are overweight or obese or have
physical disabilities may find it difficult to perform certain activit-
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ies; and studies indicate that children in high-poverty neighbor-
hoods are less likely to have access to physical activity than other
children (34).

Implementing the Regulations
The Bureau of Child Care communicated the changes in regula-
tions to child care centers through 3 channels. First, in late 2006,
the Bureau invited all center directors to 1 of 5 public meetings or-
ganized in each of the 5 boroughs of New York City. Second, let-
ters were sent to all centers about the new regulations in March
2007. Third, sanitarians and early childhood education consult-
ants who annually visit the centers attended trainings about the
regulations and were given directives to ensure that the center dir-
ectors were aware of these changes. The early childhood educa-
tion consultants are charged with supporting the centers’ educa-
tion curriculum. The sanitarians are charged with documenting
whether the centers are in compliance with all the regulations in
the NYC Health Code. In 3 particularly high-poverty neighbor-
hoods, additional on-site technical assistance related to nutrition
and physical activity in general and the new regulations specific-
ally was provided to centers from 2006 until 2010. This individu-
alized technical assistance ended after all sites in each of these
neighborhoods had been visited on at least 2 occasions each.

In 2006, NYC’s City Council funded expansion of a training pro-
gram for staff in early child care centers to help them implement
the new beverage and screen time regulations and the physical
activity requirement in their classrooms. Since that time, approx-
imately 14,000 teachers from over 70% of the 1,600 licensed cen-
ters that care for children 2 to 5 years of age have been trained.
Manuals and play equipment were provided to centers that sent
staff for training. At the time of this evaluation, most teachers had
been trained through a program called Sports, Play, and Active
Recreation  for  Kids!  (SPARK!),  part  of  Sportime,  Inc
(www.sparkpe.org/about-us/sportime/). The program had been ed-
ited to meet NYC needs for small space use. After this evaluation
was complete, because of contractual issues, the DOHMH created
its own physical activity curriculum called Move-To-Improve for
Early Childhood,  developed by DOHMH staff  specifically for
small spaces typical of NYC centers. The curriculum is publicly
available at www.nyc.gov/html/doh/downloads/pdf/cdp/cdp-pan-
staff-early-child-intro.pdf.

Why a Regulatory Approach
One alternative to a regulatory approach is intensive education of
and outreach to staff at child care centers. However, NYC, like
many other jurisdictions, has large numbers of facilities and lim-
ited staff and funding. Although intensive technical assistance and

outreach may have been effective in changing practices without
regulation, the necessary resources to reach 2,000 facilities rap-
idly  were  simply  not  feasible  without  funding  from  outside
sources.

In contrast, policy approaches, such as those used in NYC, can af-
fect a large number of people and be instituted at a low cost for the
population they reach. It would be naïve to assume that simply
writing  a  regulation  alone  would  automatically  result  in  high
levels of compliance with those policies. Effective communica-
tion of requirements, some level of technical support and training,
and consistent enforcement are needed for most policies to be op-
timally successful.

Policy and program approaches also are not either–or. One could
think of obesity policies as layers: each layer inches closer to bet-
ter health and raises the tenor of the work. For example, in the
case of reversing tobacco use, it has taken many layered policies
— including smoke-free air in more places, taxation, hard-hitting
media campaigns, and cessation support — over a decade to suc-
cessively reduce the prevalence (35). In the field of obesity pre-
vention, in 2006 whole milk was still part of school, early child
care centers, WIC, and other places where children spent their
time. Only 6 years later, because of multiple changes in the feder-
al and city regulations, low-fat and skim are the norm for NYC
children older than 2 years. It is likely that reversing the child-
hood obesity epidemic will similarly require layering of multiple
policy, system, and environmental changes to bring levels down to
those of past decades.

We hope that colleagues from other jurisdictions, operators of
early childhood services, and national policy makers will find this
evaluation useful in their efforts to design and implement pro-
grams and policies to address childhood obesity for their com-
munities.
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Abstract

Introduction
New York City Article 47 regulations, implemented in 2007, re-
quire licensed child care centers to improve the nutrition, physical
activity, and television-viewing behaviors of enrolled children. To
supplement an evaluation of the Article 47 regulations, we con-
ducted an exploratory ecologic study to examine changes in child-
hood obesity prevalence among low-income preschool children
enrolled in the Nutrition Program for Women, Infants, and Chil-
dren (WIC) in New York City neighborhoods with or without a
district public health office. We conducted the study 3 years be-
fore  (from 2004  through  2006)  and  after  (from 2008  through
2010) the implementation of the regulations in 2007.

Methods
We used an ecologic, time-trend analysis to compare 3-year cumu-
lative obesity prevalence among WIC-enrolled preschool children
during 2004 to 2006 and 2008 to 2010. Outcome data were ob-
tained from the New York State component of the Centers for Dis-
ease Control and Prevention’s Pediatric Nutrition Surveillance
System.

Results
Early childhood obesity prevalence declined in all study neighbor-
hoods from 2004–2006 to 2008–2010. The greatest decline oc-
curred in Manhattan high-risk neighborhoods where obesity pre-
valence  decreased  from  18.6%  in  2004–2006  to  15.3%  in
2008–2010. The results showed a narrowing of the gap in obesity
prevalence between high-risk and low-risk neighborhoods in Man-
hattan and the Bronx, but not in Brooklyn.

Conclusion
The reductions in  early childhood obesity prevalence in some
high-risk and low-risk neighborhoods in New York City suggest
that progress was made in reducing health disparities during the
years just before and after implementation of the 2007 regulations.
Future research should consider the built environment and mark-
ers of differential exposure to known interventions and policies re-
lated to childhood obesity prevention.

Introduction
Following decades of rising prevalence of obesity among children
in the United States, evidence suggests that the trend may be sub-
siding (1–4). Although childhood obesity has begun to stabilize in
New York City, disparities in the burden of obesity and related
chronic disease persist (4,5). The causes of childhood obesity are
complex; therefore, for prevention efforts to succeed, strategies
need to be implemented at multiple levels involving both environ-
mental and policy changes (6,7). Furthermore, involvement at the
local public health level is necessary for programs and policies to
have population-wide impact (8).
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As part of New York City’s efforts to promote health equity and
reduce neighborhood health disparities, the New York City De-
partment of Health and Mental Hygiene established a District Pub-
lic Health Office (DPHO) in the neighborhood that had the highest
rates of illness and death in 2002 in each of 3 New York City bor-
oughs: Manhattan, Brooklyn, and the Bronx. DPHOs work with
community partners to plan and implement health promotion initi-
atives in the catchment areas of their respective high-risk neigh-
borhoods. To prevent childhood obesity, personnel in child care
centers in DPHO catchment areas receive additional training and
technical assistance for promoting physical activity and healthy
nutrition than do child care centers in non-DPHO neighborhoods.
The  additional  training  and  technical  assistance  provided  by
DPHOs would be expected to enhance the implementation of vari-
ous initiatives to prevent childhood obesity in the 3 DPHO high-
risk neighborhoods. Key childhood obesity prevention initiatives
implemented after the DPHOs were established include the 2006
revisions to Article 47 of the New York City Health Code and the
Eat Well Play Hard in Child Care Settings initiative, which was
launched by the New York State Department of Health at child
care centers participating in the federally funded Child and Adult
Care Food Program. Both initiatives sought to improve the nutri-
tion, physical activity, and television-viewing behaviors of chil-
dren enrolled in licensed child care centers.

Many children,  especially  low-income children,  attend  nonli-
censed child care or have home day care providers; these children
are also likely to be enrolled in public health nutrition programs
such as WIC. Indeed, more than half (52.0%) of children sampled
from child care centers in low-income neighborhoods for the 2-
part ICF International (ICF) evaluation of New York City Article
47 child care regulations, which is described elsewhere (9) in this
issue of Preventing Chronic Disease, were also enrolled in WIC
(9). No population-wide data source is available at the local level
for monitoring changes in obesity among preschool-aged children.
Data from WIC are a reliable source of information on measured
weight  and height  of  enrolled low-income,  preschool  children
(10).  Accordingly,  to supplement the ICF evaluation,  we used
New York State WIC data from the Centers for Disease Control
and Prevention’s (CDC’s) Pediatric Nutrition Surveillance Sys-
tem (PedNSS) 1)  to  conduct  an exploratory ecologic  study of
changes in obesity prevalence and 2) to compare disparities in
obesity prevalence between preschool children enrolled in WIC in
DPHO (ie, high-risk) areas and preschool children in non-DPHO
(ie, low-risk) neighborhoods 3 years before (2004–2006) and 3
years after (2008–2010) the initial response to the new child care
regulations in 2007.

Methods
We used an ecologic, time-trend analysis to compare trends in
early  childhood  obesity  prevalence  between  2004–2006  and
2008–2010 in New York City high-risk neighborhoods located in
and around DPHO areas (11). Child care centers in the DPHO
neighborhoods were oversampled in the ICF evaluation to study
compliance with the regulations by child care centers in predomin-
antly low-income neighborhoods. Data for calculating obesity pre-
valence and racial/ethnic distributions were obtained from the
New York State component of CDC’s PedNSS, for 2004–2006 (n
= 148,785) and 2008–2010 (n = 170,091).

The CDC PedNSS monitored height and weight of all preschool
children enrolled in WIC in New York State during the study time
frame. Clinic- and county-specific data were captured to assess
obesity trends in the New York City pediatric WIC population. On
average, children were assessed twice a year by the WIC program;
to measure height and weight, trained staff used a standard pro-
tocol (3) or obtained the data from medical referral records. Each
child’s age, sex, race/ethnicity, household size, and income were
reported by the child's parent or caregiver. For this study, race/eth-
nicity was categorized as non-Hispanic black, non-Hispanic white,
Hispanic, or other; the “other” group is small and consists of nu-
merous racial/ethnic categories, including South Asian, East Asi-
an, Native American, and Pacific Islander. Household income was
converted to a ratio of income-to-federal-poverty level based on
household size by using annual  federal  poverty guidelines for
2004 or 2010 (12). Data were collected at the clinic level, aggreg-
ated at the state level, and submitted to CDC for analysis. Weight,
height,  and  age  data  were  used  to  calculate  body  mass  index
(BMI) (weight [kg]/height [m2]). For children aged 2 to younger
than 5 years, obesity is defined as BMI for age at or below the
95th percentile on the basis of the 2000 CDC sex-specific growth
charts (13). One record per child per year was randomly selected
to estimate annual obesity prevalence. Weight and height data
were excluded if data were missing, miscoded, or biologically im-
plausible (13,14).

Only New York City PedNSS records for children aged from 3
through 4 years were included in the study sample to ensure com-
parability with preschool-aged children included in the New York
City child care evaluation. Data for 2007 were excluded because
that was the year the New York City child care regulations were
implemented.

To maximize the comparability of New York State PedNSS data
with data from child care centers included in the New York City
evaluation, WIC clinics in the 5 boroughs were mapped with Ar-
cView, Version 10.0 (Environmental Systems Research Institute,
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Inc) against child care centers included in the evaluation and com-
pared visually. Because of the relatively small number of child
care centers in the boroughs of Queens and Staten Island included
in the New York City evaluation, our analysis was restricted to
study centers in and surrounding the DPHO areas of the Bronx,
Brooklyn, and Manhattan boroughs, hereafter referred to as “high-
risk  neighborhoods.”  WIC clinics  located  outside  the  DPHO-
catchment areas and in the rest of each borough constituted the
“low-risk neighborhoods.” These study areas were defined to be
consistent with definitions used for New York City’s efforts to re-
duce health disparities in areas that were deemed to be high-need.

To assess possible demographic shifts in the WIC-enrolled chil-
dren  across  the  study  areas,  2004  and  2010  New  York  City
PedNSS racial/ethnic distributions were compared by using abso-
lute percentage changes. For the purposes of this study, race/ethni-
city was used as a marker of differential exposure to obesogenic
social factors (15). We did not standardize obesity prevalence for
race/ethnicity because we did not have estimates of obesity preval-
ence by race/ethnicity for individual New York City WIC clinics.
Data on the household income of WIC-enrolled children were
used to calculate the mean poverty ratio in 2004 and 2010 for each
of the borough-specific high-risk neighborhoods and their corres-
ponding low-risk neighborhoods. Similarly, 3-year obesity preval-
ence  estimates  before  2007  (2004–2006)  and  after  2007
(2008–2010) were computed for borough-specific high-risk and
low-risk neighborhoods, and the significance of changes in 3-year
obesity prevalence was assessed by using χ2 tests. Trends in child-
hood obesity prevalence were assessed by using a log-linear mod-
el in PROC REG, SAS version 9.3 (SAS Institute, Inc).

Results
The figure displays the spatial  distribution of  WIC clinics  in-
cluded in our study along with child care centers targeted for the
ICF evaluation of Article 47 regulations. The figure also shows the
high-risk neighborhoods served by a DPHO and shows adjacent
low-risk  neighborhoods  located  outside  the  DPHO catchment
areas in the boroughs of Manhattan, Brooklyn, and the Bronx. In
addition to showing the target areas for DPHO activities and initi-
atives (ie, high-risk neighborhoods), the map also shows the clus-
tering of WIC sites and low-income child care centers across all 3
study areas. The high-risk study areas include 46 of the 86 WIC
clinics  in  New York City (53%).  In  2004,  84% of  WIC parti-
cipants  in  the  high-risk  neighborhoods  in  our  study area  (n  =
32,710) were Hispanic (52%) or non-Hispanic black (32.0%). The
proportions  of  the  2  subgroups  changed little  in  the  high-risk
neighborhoods in 2010. In contrast, in the low-risk areas, non-His-
panic black and Hispanic children together constituted approxim-
ately  half  of  WIC-enrolled  children  in  2004  (51%)  and  2010

(49%).  Among  high-risk  neighborhoods,  the  largest  absolute
change in racial/ethnic composition from 2004 through 2010 oc-
curred in the Bronx where the proportion of WIC-enrolled Hispan-
ic children increased by 4.9 percentage points, while the propor-
tion of children in the “other” category decreased by 5.4 percent-
age points (Table 1). A slight increase in the proportion of non-
Hispanic black children was observed in the Manhattan high-risk
neighborhoods (2.2%) along with a small decline in the propor-
tion of children in the “other” category (2.9%). Among the low-
risk neighborhoods, the largest changes in racial/ethnic composi-
tion occurred in Brooklyn where the proportions of WIC-enrolled
non-Hispanic white  and non-Hispanic black children both de-
creased by 4.8% percentage points while the proportion of chil-
dren in the “other” category increased by 6.3%. In both 2004 and
2010, the household income of WIC-enrolled children in high-risk
neighborhoods  tended to  be  a  lower  proportion  of  the  federal
poverty level than that of their WIC-enrolled counterparts in low-
risk neighborhoods (Table 1). On average, WIC-enrolled children
in high-risk neighborhoods in 2004 lived in households with in-
comes at approximately 79% of the federal poverty level com-
pared with 88% of those in low-risk neighborhoods. This pattern
was unchanged in 2010. Comparisons of the mean poverty ratio
between 2004 and 2010 in both high- and low-risk neighborhoods
showed a general decline, with the largest decreases observed in
Brooklyn (high-risk neighborhoods,  −0.29; low-risk neighbor-
hoods, −0.24) and the smallest in the Bronx (high-risk neighbor-
hoods, −0.13;  low-risk neighborhoods,−0.04).
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Figure. Child care centers and Special Supplemental Nutrition Program for
Women,  Infants,  and  Children  (WIC)  clinics  in  high-risk  and  low-risk
neighborhoods of Manhattan, Brooklyn, and the Bronx. Solid and dotted lines
indicate the boundaries of the New York City District Public Health Offices
(DPHO) located in Central and East Harlem in Manhattan, North and Central
Brooklyn, and the South Bronx.

 

The 3-year prevalence of childhood obesity among 3- and 4-year
old children enrolled in WIC during 2004–2006 and 2008–2010
was consistently higher in high-risk neighborhoods than in low-
risk neighborhoods (Table 2). The highest prevalence among both
high-risk and low-risk neighborhoods was in the Bronx. Child-
hood obesity  prevalence  declined  in  all  study  neighborhoods.
Changes were significant in all areas except in Manhattan low-risk
neighborhoods. The greatest decline occurred in Manhattan high-
risk neighborhoods where childhood obesity prevalence decreased
from 18.6% during   2004–2006 to 15.3% during 2008–2010 (P <
.001). This decline led to a substantial narrowing of the Manhat-
tan gap in childhood obesity prevalence between high-risk and
low-risk neighborhoods. In the Bronx, childhood obesity preval-

ence  in  high-risk  neighborhoods  declined  from  19.1%  in
2004–2006 to 17.1% in 2008–2010 (P < .001) and reached parity
with that of the Bronx low-risk neighborhood during 2004–2006
(17.4%) leading to a slight narrowing of the gap. A similar nar-
rowing of the gap was not observed in Brooklyn.

The average annual percentage change in prevalence of obesity in
high-risk neighborhoods from 2004 through 2010 was −2.6% (P =
.007) compared with −1.6% (P = .082) in low-risk neighborhoods.
The highest annual percentage change occurred in the Manhattan
high-risk neighborhood (−4.7%; P < .001), followed by that in the
Bronx high-risk neighborhood (−2.6%, P = .005). No significant
trends were observed in the Brooklyn high-risk neighborhood or in
any of the 3 low-risk neighborhoods (data not shown).

Discussion
The results  of  this  study  show that  3-year  obesity  prevalence
among 3- and 4-year old children enrolled in WIC in high-risk and
low-risk neighborhoods in the Bronx, Brooklyn, and Manhattan
declined  from  2004–2006  to  2008–2010.  The  declines  were
greatest in high-risk neighborhoods of the Bronx and Manhattan,
with average annual percentage changes that ranged from −4.7%
in Manhattan to −2.6% in the Bronx. The findings suggest a nar-
rowing of the gap in early childhood obesity prevalence between
high-risk and low-risk neighborhoods in Manhattan and the Bronx,
but not in Brooklyn where race/ethnicity shifts in low-risk neigh-
borhoods were substantial.  The observed narrowing of the gap
between 3-year obesity prevalence in high-risk neighborhoods in
Manhattan and the Bronx during 2008–2010 suggests that some
progress is being made in addressing health disparities consistent
with the mission of the New York City DPHOs.

The observed declines in 3-year obesity prevalence in the study
neighborhoods from 2004–2006 to 2008–2010 are consistent with
secular trends that show that obesity among preschool and school-
aged children has plateaued (1,2), and with reports of declines in
childhood  obesity  in  different  parts  of  the  United  States
(3,4,16,17). The relationship of these findings to compliance with
the Article 47 regulations by child care centers in the ICF New
York City evaluation is unknown but may point to the importance
of more intensive assistance in these areas of the city. Compliance
with Article 47 of the New York City Health Code was expected
in all city neighborhoods. It is likely that multiple factors influ-
enced the decline in obesity rates.

This study shows that geographic variation in childhood obesity is
significant within New York City neighborhoods. Evidence of
neighborhood-level variation in childhood obesity prevalence in a
large city such as New York City underscores the importance of
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identifying and monitoring modifiable aspects of the built and so-
cial environments when designing and implementing interven-
tions and policies to support the maintenance of healthy lifestyles
(18).

Because this study did not include measures of the built environ-
ment, it is not possible to comment on the extent to which the ob-
served differences in 3-year obesity prevalence over time could be
explained by within-neighborhood changes in socio-environment-
al characteristics. However, a previous analysis of census and New
York City Community Health Survey data shows that more afflu-
ent neighborhoods in New York City tend to have more resources
that support maintenance of physical activity and healthy eating
behavior (18). Most importantly, that same analysis showed that
prevalence of adult obesity was higher in less-resourced, low-in-
come communities than in more affluent neighborhoods (18).

Beyond the built environment, however, possible explanations for
the observed differences in childhood obesity prevalence among
the study neighborhoods range from sociodemographic character-
istics of the populations enrolled in WIC to differences in imple-
mentation of population-wide obesity prevention policies. In this
study, racial/ethnic composition and income-to-poverty ratio were
used to assess changes in the sociodemographic characteristics of
the  study  neighborhoods.  If  the  observed  declines  in  3-year
obesity prevalence were largely explained by changes in the racial/
ethnic composition of the study neighborhoods, it would be reas-
onable to expect that proportions of Hispanic and non-Hispanic
black children, who are known to be at higher risk for obesity than
non-Hispanic white children in the United States (1,3,4,19), would
be significantly lower in 2010 than in 2004. However, a careful re-
view of the racial/ethnic composition data shows that the propor-
tions of these 2 high-risk groups remained fairly stable from 2004
to 2010 across all  study neighborhoods.  Furthermore,  in 2010
WIC-enrolled children in each borough were living with families
in greater poverty than were the WIC-enrolled children in 2004 as
evidenced by the average decrease in income-to-poverty ratio in
each borough. This finding suggests that the observed differences
in changes in obesity prevalence cannot be attributed to the chan-
ging racial/ethnic or socioeconomic composition of the neighbor-
hoods.

In light of the numerous interventions implemented in New York
City during the last decade (4) to address the growing childhood
obesity epidemic, including the implementation of child care regu-
lations in Article 47 of the New York City Health Code in 2007,
the results  of  this  study suggest  that  citywide policies may be
working in concert with state and local initiatives to change the
food  and  physical  activity  environments  for  low-income,
preschool children. Because data for this study came from WIC-

enrolled, low-income children, the observed geographic variation
in childhood obesity prevalence trends also raises the possibility
that families with WIC-enrolled children are better able to adopt
and maintain some healthy lifestyles promoted by the WIC pro-
gram, such as healthy eating, physical activity, and reduced screen
time (20) in some neighborhoods than in others (21).

This study examined childhood obesity prevalence trends at a sub-
city level over time. Previous studies of preschool-aged children
compared trends at the state (2) or city (19,22) level but not at the
neighborhood level. The use of 3-year prevalence proportions in-
stead of annual prevalence proportions ensured that comparisons
were made by using more stable numerators (ie, counts of WIC-
enrolled obese 3- and 4-year old children) and denominators (ie,
counts of all 3- and 4-year-old children enrolled in WIC) across all
study neighborhoods during the 2004–2006 and 2008–2010.

Our study has several limitations. Like all ecologic study designs,
the findings of this hypothesis-generating study cannot be used to
draw causal inferences at the individual level. Second, we had no
information on the national origin or length of time in the United
States of WIC participants; therefore, it was not possible to assess
whether changes in the makeup of racial/ethnic subpopulations
contributed to  changes  in  obesity  prevalence  across  the  study
areas. Furthermore, we cannot rule out the effect of more children
who are not at risk of obesity enrolling in WIC as a result of the
economic downturn that occurred in New York City and nation-
wide during 2008–2010. Finally, the scope and reach of health
promotion activities in DPHO areas are known to have expanded
during the study period; however, we were not able to assess the
extent to which this expansion may vary across the DPHO areas or
may explain the observed neighborhood disparities in childhood
obesity prevalence trends.

Although work still remains to eliminate these health disparities
(particularly in the South Bronx where obesity prevalence during
both 2004–2006 and 2008–2010 was approximately  twice  the
Healthy People 2020 (23) target  of 9.6% for early childhood),
evidence of  declines in  childhood obesity among children en-
rolled  in  WIC  in  all  study  areas  and  a  narrowing  of  the  gap
between high-risk and low-risk neighborhoods in Manhattan and
the Bronx is encouraging. New York State and New York City
have been proactive and innovative in childhood obesity preven-
tion with statewide and citywide initiatives focused on improving
age-appropriate physical activity and access to affordable healthy
foods in early child care and WIC settings (4,22). Future research
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should include measures of the built environment and individual
exposure to known interventions and policies to prevent child-
hood obesity, including exposure to child care, and should incor-
porate multilevel regression modeling to fully understand factors
associated with childhood obesity prevalence trends in New York
City neighborhoods.
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Tables

Table 1. Characteristics of Children Aged 3 to 4 Years (N = 110,773) Residing in High- and Low-Risk Neighborhoods in Manhattan,
Brooklyn, and the Bronx and Enrolled in the Special Supplemental Nutrition Program for Women, Infants, and Children, New York
City, 2004–2010

Characteristic

High-Risk Neighborhoodsa Low-Risk Neighborhoodsb

2004
n = 34,079

2010
n =  40,701

Differencec P Value

2004
n = 15,536

2010
n = 20,457

Differencec P Valuen (%) n (%) n (%) n (%)

The Bronx

Non-Hispanic black 2,814 (24.0) 3,643 (24.9) 0.9

<.001

1,255 (36.3) 1,719 (35.4) −0.9

.051
Non-Hispanic white 146 (1.2) 138 (0.9) −0.3 136 (3.9) 207 (4.3) 0.4

Hispanic 7,702 (65.8) 10,367 (70.7) 4.9 1,674 (48.4) 2,282 (47.0) −1.4

Other 1,043 (8.9) 510 (3.5) −5.4 395 (11.4) 648 (13.3) 1.9

Poverty ratiod, mean (SD) 0.74 (0.52) 0.61 (0.45) −0.1 <.001 0.81 (0.56) 0.77 (0.55) −0.04 .004

Brooklyn

Non-Hispanic black 6,388 (45.7) 7,517 (43.9) −1.8

.059

1,550 (15.0) 1,586 (10.2) −4.8

<.001
Non-Hispanic white 2,924 (20.9) 3,509 (20.5) −0.4 4,131 (39.9) 5,462 (35.1) −4.8

Hispanic 3,817 (27.3) 4,696 (29.0) 1.7 2,799 (27.0) 3,880 (24.9) −2.1

Other 836 (6.0) 1,111 (6.5) 0.5 1,867 (18.0) 3,499 (24.3) 6.3

Poverty ratiod, mean (SD) 0.90 (0.50) 0.61 (0.43) −0.29 <.001 0.93 (0.47) 0.69 (0.40) −0.24 <.001

Manhattan

Non-Hispanic black 1,344 (19.0) 1,517 (21.2) 2.2

<.001

225 (7.3) 251 (8.5) 1.2

.008
Non-Hispanic white 39 (0.6) 143 (2.0) 1.4 27 (0.9) 54 (1.8) 0.9

Hispanic 5,324 (75.4) 5,350 (74.7) −0.7 1,129 (36.7) 1,091 (37.0) 0.3

Other 353 (5.0) 149 (2.1) −2.9 1,696 (55.1) 1,556 (52.7) −2.4

Poverty ratiod, mean (SD) 0.74 (0.49) 0.63 (0.44) −0.11 <.001 0.87 (0.50) 0.69 (0.40) −0.18 <.001

Abbreviation: SD, standard deviation.
a High-risk neighborhoods are the areas in or adjacent to the District Public Health Office areas of the Bronx, Brooklyn, and Manhattan boroughs.
b Low-risk neighborhoods are the areas in each borough outside the District Public Health Office catchment area.
c Values are percentages unless otherwise indicated. Percentages may not total 100 because of rounding.
d Poverty ratio is ratio of income to federal poverty level computed by income and household size using annual the US Department of Health and Human Services’s
Federal Poverty Guidelines for 2004 (24) or 2010 (25).
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Table 2. Prevalence of Obesity Among 3- and 4-Year-Old Children Enrolled in the Special Supplemental Nutrition Program for Wo-
men, Infants, and Children in High-Risk Versus Low-Risk Study Neighborhoods in Manhattan, Brooklyn, or the Bronx Before
(2004–2006) and After (2008–2010) Implementation of New York City Day Care Policies.

Borough

High-Risk Neighborhoods

P Value

Low-Risk Neighborhoods

P Value2004–2006 2008–2010 Change 2004–2006 2008–2010 Change

Bronx 19.1 17.1 –2.0 <.001 17.4 16.1 –1.3 .008

Brooklyn 15.7 14.8 –0.9 <.001 13.6 12.8 –0.8 .004

Manhattan 18.6 15.3 –3.3 <.001 12.0 11.5 –0.5 .302
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Abstract

Introduction
Policy interventions designed to change the nutrition environment
and increase physical activity in child care centers are becoming
more common, but an understanding of the implementation of
these interventions is yet to be developed. The objective of this
study was to explore the extent and consistency of compliance
with a policy intervention designed to promote nutrition and phys-
ical activity among licensed child care centers in New York City.

Methods
We used a multimethod cross-sectional approach and 2 independ-
ent components of data collection (Center Evaluation Component
and Classroom Evaluation Component). The methods were de-
signed to evaluate the impact of regulations on beverages served,
physical activity, and screen time at child care centers. We calcu-
lated compliance scores for each evaluation component and each
regulation and percentage agreement between compliance in the
center and classroom components.

Results
Compliance with certain requirements of the beverage regulations
was high and fairly consistent between components, whereas com-
pliance with the physical activity regulation varied according to
the data collection component. Compliance with the regulation on
amount and content of screen time was high and consistent.

Conclusion
Compliance with the physical activity regulation may be a more
fluid, day-to-day issue, whereas compliance with the regulations
on beverages and television viewing may be easier to control at
the center level. Multiple indicators over multiple time points may
provide a more complete picture of compliance — especially in
the assessment of compliance with physical activity policies.

Introduction
About 24% of American children aged 0 to 4 years are enrolled in
center-based child care and another 14% are cared for by a nonrel-
ative adult (1). Thus, nearly 40% of young children spend most of
their day being cared for by nonparent adults and are exposed to
food and physical environments that are determined by their care-
givers. The child care environment, including healthy nutrition
and adequate physical activity, is an important factor in the health,
well-being, and weight of young children. Many researchers and
policy makers have suggested that health behavior patterns are es-
tablished early in life, making the child care environment an es-
sential element in national efforts to reduce childhood obesity and
promote healthy behaviors even among the very young (2–4).
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Policy can play a key role in regulating healthy child care environ-
ments; although research in this area is growing, increased evalu-
ation of the effectiveness of such policies is needed (4,5). Once a
policy is passed, there remain many ways in which the intended
benefits of the policy may be compromised when it is implemen-
ted in real-world settings. It is critical to understand whether child
care centers are able to comply with such policies.

This study examined group child care centers in New York City to
assess whether and how well these centers comply with regula-
tions, in place since 2007, intended to improve child nutrition, in-
crease physical activity, and reduce noneducational screen time.
New York City monitors compliance with regulations for licensed
group child care centers using periodic (generally annual) site vis-
its by city sanitarians; the assessment of compliance is basic, and
the implications of poor compliance is an initial citation and a pos-
sible loss of license. To date, no center has lost its license because
of the beverage, physical activity, and screen time regulations.
Thus, our study sought to use a more comprehensive approach to
assess compliance. Our approach, which measured compliance in
different ways and in an applied research context, offered unique
opportunities to investigate variability in compliance. Although re-
cent research has shown relative validity of self-report and obser-
vational measures of child care nutrition and physical activity en-
vironments, additional evaluation is needed to identify reliable
methods of assessing implementation of policies and regulations
in real-world contexts (6).

Methods
This evaluation used a multimethod cross-sectional approach and
data collected from licensed group child care centers in New York
City at 2 time points. This approach was designed to measure the
level of compliance with regulations in centers and classrooms, the
level of agreement in compliance between centers and classrooms,
the factors that affect compliance, and the behavioral outcomes as-
sociated with different levels of compliance (eg, physical activity).
Details on sampling and data collection are available in Breck et al
(7), but they are explained briefly below.

Sample

The sample was limited to centers serving low-income communit-
ies, defined by census tracts with 40% or more of families with in-
comes  at  or  below  200%  of  the  federal  poverty  level.  The
sampling frame included 300 of the 311 centers in District Public
Health Office (DPHO) catchment areas (low-income, high-mor-
bidity areas where increased levels of public health services are
delivered). Ten centers in DPHO catchment areas were excluded
because they were not in low-income census tracts; another center

was excluded because it was in a census tract with fewer than 100
residents. An additional 350 centers in non-DPHO neighborhoods
were included in the sampling frame. These centers were selected
from among 549 centers in low-income non-DPHO census tracts
in high-poverty zip codes. The goal was to obtain participation of
200 centers (approximately 12% of the licensed centers in New
York City).  To account for projected nonparticipation, centers
were oversampled by 30% to create a sample of 260 centers by
randomly sampling 130 DPHO centers and 130 non-DPHO cen-
ters. Selected centers were screened for participation eligibility (26
centers did not meet the eligibility criteria and were excluded from
participation during recruitment). Of the 234 centers remaining, 58
refused and 176 agreed to participate in the evaluation. Most cen-
ters were located in the Bronx, Brooklyn, or Manhattan. Of the
176 centers that agreed to participate in the center component of
the study, 110 (62.5%) also agreed to participate in the classroom
component.

Data collection

The study consisted of 2 data collections (the Center Evaluation
Component and the Classroom Evaluation Component). The cen-
ter component, conducted in fall 2009, focused on center-level
data and included in-person interviews with each center’s director,
2 randomly selected teachers, and if applicable, a food service
staff member. An observation of each center’s facilities, including
kitchens and food items in pantries and refrigerators, was also con-
ducted by trained site visitors. The classroom component, conduc-
ted in spring 2010, focused on classroom-level data and included
observation of staff and child behaviors in the selected classroom
during a 2-day site visit. The classroom was randomly selected by
the  data  collectors  if  the  center  had  more  than  1  classroom.
Trained data collectors observed all beverages and meals served
and consumed, physical activity offered, screen time offered, and
other characteristics in 1 classroom of children aged 3 or 4 years.
They also collected data on physical activity via accelerometer (8).
We measured compliance with 9 regulations and used the follow-
ing data collection tools: in the center component, we used a site
inventory, a food-service survey, a teacher survey, and a director
survey; in the classroom component, we used a nutrition observa-
tion form, a mealtime observation form, and a general observation
form (Table 1).

The evaluation was not originally designed to compare or validate
measures of compliance with the regulations. Originally, the cen-
ter component was designed to assess compliance at each center
through  the  use  of  staff  report  and  limited  observation;  the
classroom component was designed to assess compliance-associ-
ated outcomes among children in selected classrooms. The center
component was designed to be similar to regulatory compliance
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assessments typically conducted annually by government repres-
entatives. However, the classroom component was designed to use
more resource-intensive methods — direct  observation over  a
longer period of time — than those typically used for regulatory
compliance assessments. The classroom component is less likely
to be used for assessment of regulatory compliance in practice, but
it could be used by center administrators to monitor their center’s
compliance.

Descriptive statistics were used to calculate compliance scores (as
percentages) in both evaluation components. To explore the con-
sistency of compliance with the regulations between the 2 com-
ponents, we calculated the percentage of agreement between the
components among the sample of 110 centers that had data from
both components. All analyses were performed using SPSS ver-
sion 19.0 for Windows (IBM Corp).

Although the purpose of the 2 data collections was not to compare
or contrast the results of the 2 data collection methods used for as-
sessing compliance, the results allowed our study team to docu-
ment differences in compliance assessed by different methods. By
examining differences in compliance measured by the 2 methods,
our study elucidates strategies that can be applied to enforce these
or similar regulations as well as implications for policy enforce-
ment research.

Results
In the center component, most child care centers were classified as
compliant with the regulations on the type of milk to be served to
children (80.0%), type of juice to be served (69.1%), the restric-
tion on sugar-sweetened beverages (78.9%), water availability
(89.1%), provision of at least 30 minutes of structured physical
activity time (78.5%), total physical activity time of at least 60
minutes in a full day (87.2%), amount of television time permitted
(100%), and provision of educational-only screen time (84.4%)
(Table 2).

Most centers in the classroom component were classified as com-
pliant  with  type  of  milk  served  (90.0%),  type  of  juice  served
(84.5%),  restriction  on  sugar-sweetened  beverages  (84.4%),
amount of television time permitted (86.1%), and provision of
educational-only television time (89.0%). However, a smaller per-
centage of centers was classified as compliant in the classroom
component with the amount of juice given to children (67.3%),
water availability (55.5%), amount of structured physical activity
offered (30.0%),  and total  amount of  physical  activity offered
(34.9%).

Compliance varied between components (Table 2). The percent-
age of centers that were classified as compliant in both the center
and classroom components ranged from 21.5% (for structured
physical activity) to 86.1% (for television time). We found a high
percentage of agreement between center and classroom compon-
ent  compliance  for  milk  (82.7%),  sugar-sweetened  beverages
(70.6%), television time (86.1%), and provision of educational-
only television programming (77.1%). In contrast, we found a low
percentage of agreement between center and classroom compon-
ent compliance for total physical activity time offered (38.5%) and
structured physical activity time offered (34.6%).

Discussion
Using different methods of assessment at 2 time points, we found
high levels of reported and observed compliance with most regula-
tion requirements. The percentage of centers that were classified
as compliant in both components ranged from 21.5% (for struc-
tured physical activity) to 86.1% (for television time). Especially
for  television and milk,  consistency between components  was
fairly high; centers that were classified as compliant in the center
component were likely to be compliant in the classroom compon-
ent about 4 to 6 months later. We hypothesize that the difference
in compliance is because implementation of these requirements are
easy to control at the center level, whereas the provision of physic-
al  activity  is  more  sensitive  to  daily  fluctuations,  individual
classroom factors (eg, variations among teachers or children), or
other factors that make consistency of compliance more difficult
to achieve. Kakietek et al (9) examined the factors that contrib-
uted to center compliance in this evaluation.

Each component of this evaluation used different data collection
methods, and data were collected at 2 different times (about 4 to 6
months apart). The center component used self-reports and site ob-
servations,  whereas  the  classroom  component  used  a  2-day
classroom observation  in  1  randomly  selected  classroom.  Al-
though this evaluation was not intended to validate methods for
assessing compliance with the regulations, it does shed light on the
strengths and weaknesses of various methods of assessing regulat-
ory compliance. For some policies, levels of compliance may vary
across time; each day, a center and its staff must act to achieve
compliance, and compliance with all regulation requirements may
not always be achieved on any given day. Understanding compli-
ance as a daily event might help to explain some of the variations
found day to day and between center and classroom components.
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For several regulation requirements, we found inconsistent com-
pliance between the center and classroom components. One pos-
sible explanation for the inconsistency is that compliance with the
regulations may have changed between the first and second data
collections. Center component site visits were conducted in fall
2009,  and  the  classroom component  was  conducted  in  spring
2010. Although the center staff members were not informed of the
results  of  the  center  component,  during  the  intervening  time,
changes in staff, facility, or other factors may have influenced the
center’s implementation of the regulations.

A second possible explanation for the inconsistency in compli-
ance is that data collected in the center component from teachers,
directors, and food service staff members were self-reported inac-
curately. This inaccuracy could have been caused by social de-
sirability bias, inconsistent implementation within each center (eg,
certain classrooms were compliant and others were not), or lack of
knowledge among respondents about the practices or the policy or
both.  For example,  although directors may have believed they
served only 100% juice, they may have been unclear about the
definition of 100% juice and unknowingly served juice drinks. Al-
though the city provides training for center staff on the 100% juice
policy, we do not know and did not assess in this study the extent
to which the training results in comprehensive knowledge among
center staff. The greatest difference in compliance between com-
ponents was related to the provision of physical activity opportun-
ities. Respondents in the center component may have wanted to
provide the most socially desirable response: that they typically
provide the required amount of physical activity opportunities.
This explanation would account for the higher proportion of teach-
ers who reported compliance in the center component than the
proportion of teachers observed in the classroom component.

A third possible explanation for the inconsistency in compliance is
measurement error. Although data collection tools were adapted
from other studies where possible, our interview questions or ob-
servation tools may have incorrectly classified the center environ-
ment or staff behavior. Finally, differences in compliance between
the center  and classroom components  may have resulted from
atypical events on the days that data collectors visited the centers.
In this scenario, data collected on an atypical day could result in
higher or lower levels of compliance compared with data collec-
ted on a typical day.

The centers in our study were in low-income, urban neighbor-
hoods; thus,  generalizing our findings to other settings is cau-
tioned. Given the resources involved in complying with these and
similar regulations, higher-income neighborhoods could demon-
strate higher levels of compliance than the centers participating in
our study. However, comparisons of compliance assessed by the 2

different components used in our study may have applications for
those monitoring compliance and those conducting applied re-
search.

Another limitation of the study sample in both components is the
potential for nonrandom bias in the rate of refusal to participate.
Although centers included in the center component sample were
selected randomly from a sampling frame, about 25% refused to
participate in the center component, and about 38% of the centers
who participated in the center component opted not to participate
in  the  classroom  component.  Centers  that  took  part  in  the
classroom component were significantly more likely than centers
that took part only in the center component to participate in the
Child and Adult Care Food Program, be part of a larger parent
agency, have dedicated food service staff, be in DPHO areas, and
participate in training programs provided by the health depart-
ment. Our data on refusal rates and characteristics of centers that
refused to participate suggest that centers with poor compliance
with the regulations were less likely to participate in the classroom
component than centers with better compliance.

Although our evaluation was not designed to inform the enforce-
ment of regulations, our methods may shed light on one of the
practical difficulties of enforcing these regulations through the tra-
ditional means of an annual site visit by an inspector: the inability
of inspectors to monitor compliance every day. Our study demon-
strated on 2 separate occasions (1 additional observation per year
than an inspector would make to each facility) that compliance
with all components of the regulations varies over time and the
method of assessing compliance may be especially important for
physical activity requirements. We found a much lower level of
compliance with the physical activity requirements when we used
observation rather than director and teacher self-report. This lower
level of compliance suggests that the policy’s intended benefit is
less likely to be achieved. Policy makers may want to consider not
only the content of such policies but also the mechanisms for en-
suring compliance over time. For some policies, changes to the
methods and frequency of compliance checks, penalties for non-
compliance, and training and support may be needed to strengthen
implementation.

Recent literature (6) suggests that self-reported survey responses,
interviews, and observation are highly correlated for similar stud-
ies.  Our study builds on that  idea by combining multiple  data
sources to represent not only compliance for a single classroom at
a single point in time but also center-wide compliance. Although
our evaluation was not designed to validate measures of compli-
ance,  our  methods  can  inform future  research  and evaluation.
First, numerous measures could be used to assess compliance (eg,
logs,  other  observational  tools),  although  all  methods  have
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strengths and weaknesses. The measures used in our study were
designed to capture data on classroom-level and center-level com-
pliance at 2 time points to examine relationships between compli-
ance and child-level outcomes (8). Second, researchers who are in-
terested in validating compliance metrics would want to design
studies explicitly focused on validation using multiple methods of
assessment over time to draw more robust conclusions about the
validity  of  individual  methods.  Although we could  not  verify
which method was most reliable or valid, our findings suggest that
observational methods may be a more conservative estimate of
daily compliance with physical activity regulations. A study con-
trasting the use of logs to collect teacher-reported data on physical
activity and the use of a third party to observe physical activity of-
ferings would aid in identifying the most reliable, valid, and cost-
efficient means of assessing compliance in group child care facilit-
ies.
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Tables

Table 1. Measures of Compliance for Center and Classroom Components for the Evaluation of New York City Regulations on Bever-
ages, Physical Activity, and Screen Time for Group Early Child Care Centers (N = 110)

Regulation Component
Center Component (Fall 2009) Definition of

Compliance by Sourcea
Classroom Component (Spring 2010) Definition of

Compliance by Source

Serve only milk with 1% or
less fat to children aged 2
years or older

Site inventory (n = 110): No milk with >1% fat was
found in the center refrigerator.

Nutrition observation form: Data collector observed only
unflavored milk with ≤1% fat served, or the center did not
serve any milk.b

Provide only 100% fruit
juice

Site inventory (n = 110): No <100% fruit juice was
found in the refrigerator or on the shelf.

Nutrition observation form: Data collector observed only
100% fruit juice being served.

Serve no more than 6 oz of
100% fruit juice per day

Not measured. Mealtime observation formc: Data collector recorded no more
than 6 oz of 100% fruit juice was served to observed children
(up to 6 children observed per center).

Do not serve beverages
with added sweeteners,
whether artificial or natural

Site inventory (n = 76): No beverages with added
sweeteners were found in the refrigerator or on the
shelf.

Nutrition observation form: Data collector observed no sugar-
sweetened beverages served (including sweetened or
flavored milk).

Food service survey (n = 33): In an average week,
staff reported never serving beverages with added
sweeteners (eg, sodas, sports drinks, flavored or
sweetened milk, Kool-Aid, Sunny Delight, Hawaiian
Punch, lemonade, fruit drinks, aguas frescas, sweet
tea) to the children.

Make water available and
accessible throughout the
day, including at meals

Teacher survey (n = 105): In an average week,
teaching staff reported making drinking water
available to children all the time.d

General observation form: Data collector observed that
drinking water was visible and accessible.

Food service survey (n = 5): In an average week, food
service staff reported making drinking water available
to children all the time.

Provide at least 30 min of
structured physical activity
per day

Teacher survey (n = 105): Teaching staff reported
that children spend at least 30 total minutes per day
in structured physical activity or movement time.
“Structured” was defined as “teacher-led or teacher
guided.”

General observation form: Data collector logged the start and
stop times of all structured physical activity offerings. The
difference between the start and stop time was used to
calculate the amount of time for each structured physical
activity event. Compliance was indicated when the summed
time of all structured physical activity events was ≥30 min
per day.Director survey (n = 2): Center director reported that

children spend at least 30 total minutes per day in
structured physical activity or movement time.
“Structured” was defined as “teacher-led or teacher
guided.”e

Provide at least 60 min of
total of physical activity per
day, structured and

Teacher survey (n = 107): Teaching staff reported
that children spend a combined total of at least 60
minutes per day of structured physical activity or

General observation form: Data collector logged the start and
stop times of all unstructured physical activity offerings. The
difference between the start and stop time was used to

a The first source listed is the primary source used to assess compliance status. When the primary source was not available, another source was used.
b Flavored or sweetened milk was considered a sugar-sweetened beverage.
c Mealtime observation form was used for mealtime observation of up to 6 children during 2 days, and the nutrition observation form was used for observation of
food and beverage service (not consumption) in the classroom.
d Multiple teachers were asked this survey item, and the least compliant teacher response determined final compliance status; ie, if any teacher reported making
drinking water available to children less than all the time, the center was deemed noncompliant.
e Half-day centers (n = 11) were deemed compliant when a respondent reported at least 15 minutes of structured physical activity or movement time.
f Multiple teachers were asked this survey item, and the least compliant teacher response determined final compliance status; ie, if any teacher reported that chil-
dren spend less than 60 minutes in combined structured and unstructured physical activity, the center was deemed noncompliant.
g Half-day centers (n = 11) were deemed compliant when a respondent reported at least 30 minutes of structured physical activity or movement time.
h Programs that actively engage children in movement were not assessed in this study.

(continued on next page)
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(continued)

Table 1. Measures of Compliance for Center and Classroom Components for the Evaluation of New York City Regulations on Bever-
ages, Physical Activity, and Screen Time for Group Early Child Care Centers (N = 110)

Regulation Component
Center Component (Fall 2009) Definition of

Compliance by Sourcea
Classroom Component (Spring 2010) Definition of

Compliance by Source

unstructured combined movement time or unstructured or free play.
“Unstructured” was defined as “times when the
children are up and physically active, but the activity
is not led by a teacher.”f

calculate the amount of time for each unstructured physical
activity event. Compliance was indicated when the summed
time of all structured and unstructured physical activity
events was ≥60 min per day.

Director survey (n = 2): Center director reported that
children spend a combined total of at least 60 min
per day of structured physical activity or movement
time or unstructured or free play. “Unstructured” was
defined as “times when the children are up and
physically active, but the activity is not led by a
teacher.”g

Limit screen time to no
more than 60 min per day

Teacher survey (n = 106): Teaching staff reported
that in an average day, the children spend ≤60 min
watching television or videos.

General observation form: Data collector recorded whether
television was viewed or video/computer game playing was
observed and for how many minutes each was observed.
Compliance was indicated when the summed time of all
television viewing and video/computer game playing was
≤60 min.

Director survey (n = 2): Center director reported that
in an average day, the children spend ≤60 min
watching television or videos.

Limit screen time viewing
to educational programs or
programs that actively
engage child in movementh

Teacher survey (n = 107): Teaching staff reported
that the children do not ever watch television shows
or videos that are not for educational purposes.

General observation form: Data collector recorded that both
the television and video/computer game viewing were for
educational purposes only.

Director survey (n = 2): Center director reported that
the children do not ever watch television shows or
videos that are not for educational purposes.

a The first source listed is the primary source used to assess compliance status. When the primary source was not available, another source was used.
b Flavored or sweetened milk was considered a sugar-sweetened beverage.
c Mealtime observation form was used for mealtime observation of up to 6 children during 2 days, and the nutrition observation form was used for observation of
food and beverage service (not consumption) in the classroom.
d Multiple teachers were asked this survey item, and the least compliant teacher response determined final compliance status; ie, if any teacher reported making
drinking water available to children less than all the time, the center was deemed noncompliant.
e Half-day centers (n = 11) were deemed compliant when a respondent reported at least 15 minutes of structured physical activity or movement time.
f Multiple teachers were asked this survey item, and the least compliant teacher response determined final compliance status; ie, if any teacher reported that chil-
dren spend less than 60 minutes in combined structured and unstructured physical activity, the center was deemed noncompliant.
g Half-day centers (n = 11) were deemed compliant when a respondent reported at least 30 minutes of structured physical activity or movement time.
h Programs that actively engage children in movement were not assessed in this study.
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Table 2. Agreement Between Center and Classroom Component Compliance From the Evaluation of New York City Regulations on
Beverages, Physical Activity, and Screen Time for Group Early Child Care Centers (N = 110)a

Regulation Component
Classroom Component
Noncompliant, No. (%)

Classroom Component
Compliant, No. (%) Total, No. (%) Agreementb, No. (%)

1% Milk only

Center component noncompliant 7 (6.4) 15 (13.6) 22 (20.0)

91 (82.7)Center component compliant 4 (3.4) 84 (76.4) 88 (80.0)

Total 11 (10.0) 99 (90.0) 110 (100.0)

100% Juice only

Center component noncompliant 3 (2.7) 31 (28.2) 34 (30.9)

65 (59.1)Center component compliant 14 (12.7) 62 (56.4) 76 (69.1)

Total 17 (15.5) 93 (84.5) 110 (100.0)

Maximum of 6 oz of juice per day

Center component noncompliant 10 (9.1) 24 (21.8) 34 (30.9)

60 (54.5)Center component compliant 26 (23.6) 50 (45.5) 76 (69.1)

Total 36 (32.7) 74 (67.3) 110 (100.0)

No sugar-sweetened beverages (n = 109)

Center component noncompliant 4 (3.7) 19 (17.4) 23 (21.1)

77 (70.6)Center component compliant 13 (11.9) 73 (67.0) 86 (78.9)

Total 17 (15.6) 92 (84.4) 109 (100.0)

Water availability

Center component noncompliant 8 (7.3) 4 (3.6) 12 (10.9)

65 (59.1)Center component compliant 41 (37.3) 57 (51.8) 98 (89.1)

Total 49 (44.5) 61 (55.5) 110 (100.0)

Structured physical activity (n = 107)

Center component noncompliant 14 (13.1) 9 (8.4) 23 (21.5)

37 (34.6)Center component compliant 61 (57.0) 23 (21.5) 84 (78.5)

Total 75 (70.0) 32 (30.0) 107 (100.0)

Total physical activity (n = 109)

Center component noncompliant 9 (8.3) 5 (4.6) 14 (12.9)

42 (38.5)Center component compliant 62 (56.9) 33 (30.3) 95 (87.2)

Total 71 (65.1) 38 (34.9) 109 (100.0)

Television time (n = 108)

Center component noncompliant 0 0 0

93 (86.1)Center component compliant 15 (13.9) 93 (86.1) 108 (100)

a Unless otherwise indicated, the number of centers providing data was 110; data for constructing compliance scores for some regulations were missing for some
centers.
b Percentage agreement was calculated by 1) adding together the number of centers that were compliant in the center component and the classroom component
and the number of centers that were noncompliant in both components for a given regulation, and then 2) dividing the sum by the number of centers that provided
data for both components.

(continued on next page)

PREVENTING CHRONIC DISEASE VOLUME 11, E183

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY     OCTOBER 2014

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

8       Centers for Disease Control and Prevention  •  www.cdc.gov/pcd/issues/2014/13_0433.htm



(continued)

Table 2. Agreement Between Center and Classroom Component Compliance From the Evaluation of New York City Regulations on
Beverages, Physical Activity, and Screen Time for Group Early Child Care Centers (N = 110)a

Regulation Component
Classroom Component
Noncompliant, No. (%)

Classroom Component
Compliant, No. (%) Total, No. (%) Agreementb, No. (%)

Total 15 (13.9) 93 (86.1) 108 (100.0)

Television content (n = 109)

Center component noncompliant 2 (1.8) 15 (13.8) 17 (15.6)

84 (77.1)Center component compliant 10 (9.2) 82 (75.2) 92 (84.4)

Total 12 (11.0) 97 (89.0) 109 (100.0)
a Unless otherwise indicated, the number of centers providing data was 110; data for constructing compliance scores for some regulations were missing for some
centers.
b Percentage agreement was calculated by 1) adding together the number of centers that were compliant in the center component and the classroom component
and the number of centers that were noncompliant in both components for a given regulation, and then 2) dividing the sum by the number of centers that provided
data for both components.
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Abstract

Introduction
In 2006, the New York City Department of Health and Mental Hy-
giene (DOHMH) passed regulations for child care centers that es-
tablished standards for beverages provided to children and set a
minimum amount of time for daily physical activity. DOHMH
offered several types of training and technical assistance to sup-
port compliance with the regulations. This article analyzes the as-
sociation between training and technical assistance provided and
compliance with the regulations in a sample of 174 group child
care centers.

Methods
Compliance was measured by using a site inventory of beverages
stored on premises and a survey of centers’ teachers regarding the
amount of physical activity provided. Training and technical as-
sistance measures were based on the DOHMH records of training
and technical assistance provided to the centers in the sample and
on a survey of center directors. Ordinal logistic regression was
used to assess the association between training and technical as-
sistance measures and compliance with the regulations.

Results
Measures of training related to physical  activity the center re-
ceived: the number of staff members who participated in Sport,
Play and Active Recreation for Kids (SPARK) and other training
programs in which a center participated were associated with bet-
ter  compliance  with  the  physical  activity  regulations.  Neither
training nor technical assistance were associated with compliance
with the regulations related to beverages.

Conclusion
Increased  compliance  with  regulations  pertaining  to  physical
activity was not related to compliance with beverage regulations.
Future trainings should be targeted to the specific regulation re-
quirements to increase compliance.

Introduction
The obesity epidemic among children is a substantial public health
concern in the United States (1). Environment and policy change
interventions in child care settings are a promising way of re-
sponding to this epidemic (2–4). Policy interventions for obesity
prevention often target children in settings such as schools and
early  child  care  and  education  centers,  places  where  children
spend large amounts of time (5,6). State and local health depart-
ments, identified as key partners in supporting community-based
obesity prevention, often provide training and technical assistance
to improve centers’ ability to comply with such regulations (7).
The emerging consensus that policy changes are an important pub-
lic health tool for addressing childhood obesity makes it neces-
sary to examine the factors that facilitate the implementation of
and compliance with policy-based interventions. This article ana-
lyzes the association between the New York City Department of
Health  and Mental  Hygiene (DOHMH) regulations  governing
beverages and physical activity in group child care centers and
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training  programs  and  technical  assistance  offered  by  the
DOHMH to support and increase compliance with the regulations.

The New York City regulations, adapted in 2006, set standards for
beverages served and strengthen requirements for physical activ-
ity offered. Child care centers are required to serve only milk with
1% or less  fat  to  children aged 2 years  or  older;  provide only
100% fruit juice in servings of no more than 6 ounces per day;
make water available and accessible throughout the day, including
at meals; and they are prohibited from serving beverages with ad-
ded sweeteners. Child care centers are also required to provide at
least 60 minutes of physical activity a day. At least 30 minutes of
the total physical activity provided must be structured (ie, teacher-
led).

To  support  adherence  to  these  regulations  and  to  encourage
healthy habits in early childhood, the DOHMH provided nutrition-
and physical activity-related training programs and technical as-
sistance to licensed group child care centers. The training pro-
grams — including Sport, Play and Active Recreation for Kids
(SPARK), Eat Well, Play Hard (EWPH), and the EWPH Training
of Teachers (TOTs) — were designed and implemented to ensure
that all child care centers were given the resources and guidance
necessary to  improve staff  knowledge related to  nutrition and
classroom physical activity and help increase compliance with the
regulations. SPARK training sessions reviewed and discussed the
new beverage, physical activity, and screen time regulations in ad-
dition to the physical activity curriculum; EWPH and TOTs did
not.

The key research hypothesis tested here is that training and tech-
nical assistance are associated with better compliance. Analyses
presented are part of the larger multi-method evaluation that also
examines the impact of compliance on child-level outcomes such
as physical activity and beverage consumption (8,9).

Methods
Participants

This cross-sectional study focused on the 1,654 early child care
and education centers licensed by the New York City DOHMH
Bureau of Child Care.  To support  child care centers in under-
served communities, DOHMH maintains Department of Public
Health Offices (DPHOs) that provide technical assistance and oth-
er services to child care centers in DPHO catchment areas. Al-
though nearly all (301 of 311) of the child care centers in DPHO
catchment areas were in areas with high levels of poverty (census
tracts with 40% or more of families with incomes at 200% of the
federal poverty line or below), only about 41% (549 of 1,343) of
the non-DPHO centers were in neighborhoods with high poverty

levels. To ensure comparability between DPHO and non-DPHO
centers, only centers in low income, non-DPHO areas were in-
cluded in the sampling frame. The final sampling frame included
301 of the 311 child care centers in DPHO neighborhoods and 350
child care centers in 9 non-DPHO neighborhoods. Of these, 260
centers were randomly sampled (130 in DPHO neighborhoods and
130 in non-DPHO neighborhoods). Ten percent (26) of the cen-
ters were ineligible for the study because they had an insufficient
number of children (fewer than 10), had no children in the target
age group (3 or 4 years),  enrolled only special  needs children,
were closing or had already closed, or were unreachable. Of the
234 eligible centers, 58 (25%) refused to participate. At the end of
the sample selection, data was collected in 176 centers. Complete
data was available for 174 centers (92 in a DHPO area and 82 out-
side) (Figure).

Figure. Sample Flow of Participants in New York City Child Care Centers (n =
174), 2010.
 

Training and technical assistance offered by
DOHMH

The DOHMH offered full-day training sessions for child care cen-
ter staff on a modified SPARK Early Childhood curriculum to en-
sure that center staff had the skills to provide 30 minutes of struc-
tured physical activity daily. Participants learned how to lead stu-
dents through structured activities for small classroom spaces and
received a manual and equipment necessary for physical activity
lessons demonstrated in the training. In response to demand from
trained child care center staff, the DOHMH offered a second full-
day SPARK training for staff who had participated in the first
training.

PREVENTING CHRONIC DISEASE VOLUME 11, E177

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY     OCTOBER 2014

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

2       Centers for Disease Control and Prevention  •  www.cdc.gov/pcd/issues/2014/13_0434.htm



Centers located in the DPHO catchment areas that target low-in-
come neighborhoods were all provided additional on-site training
that focused on that center’s specific issues with compliance re-
lated to nutrition and physical activity in general and specifically
to the new regulations. This individualized technical assistance
ended after all centers had been visited on at least 2 occasions re-
gardless of their compliance.

The DOHMH also offered the EWPH program to provide inform-
ation about healthy eating habits to children, staff, and parents.
Unlike SPARK, EWPH was not designed to assist centers in com-
plying with the regulations and did not address the regulations
specifically; instead, EWPH reinforced concepts related to nutri-
tion and physical activity that complemented the regulations. Cen-
ters participating in EWPH received 8 classroom lessons led by di-
etitians that focused on the importance of nutrition, portion size,
and family meals; lessons on role modeling and healthy eating for
staff; and lessons for parents on how to make nutritious and inex-
pensive meals at home. Centers that participated in EWPH work-
shops were eligible to participate in the TOTs program, which
trained  staff  members  to  implement  the  EWPH nutrition  cur-
riculum at their center.

Centers included in the evaluation also reported participation in
other training programs not offered by the DOHMH. These train-
ings included, but were not limited to, Administration for Chil-
dren’s Services (ACS) and Child and Adult Care Feeding Pro-
gram (CACFP) workshops on nutrition and physical activity, I am
Moving, I am Learning, Go! Healthy, and other programs.

Measures

Data collection was conducted by using site inventories and in-
person interviews with child care center directors, teachers, and
food service staff. The site inventory included items related to
availability of and access to play space, availability of water, and
types of beverages served, including milk and juice. The inter-
views collected information on the amount of physical activity
provided to children, and other center characteristics. Survey items
were adapted from existing validated instruments designed for
similar  populations (10).  Instruments are available on request.
Data on training (including SPARK, EWPH, and TOTs) and tech-
nical  assistance  the  centers  had  received  were  obtained  from
DOHMH records.

Independent variables: training and technical
assistance

Data on a center’s participation in training was captured through
director interviews and the DOHMH’s records. Directors were
asked whether their center had participated in SPARK and EWPH

and whether the director had attended a SPARK training.  The
DOHMH provided information on the number of staff members
from each center who participated in the EWPH or TOTs train-
ings and the 2 SPARK training sessions. The DOHMH provided
the number of staff from each center who participated in the first
and second SPARK training sessions during the 12 months before
the evaluation. For each center, those numbers were used as the
measure of staff participating in SPARK training.

Center directors were also asked about participation in other nutri-
tion and physical activity training programs. Because supplement-
al technical assistance was provided by the DOHMH to all centers
within the 3 DPHO catchment areas, center location served as an
indicator for the additional technical assistance provided by the
department in the regression models.

Dependent variables: assessing compliance

Measures of compliance with the regulations related to juice, milk,
and sugar-sweetened beverages (SSBs) were based on data collec-
ted through the site inventory, while compliance with the regula-
tions related to the availability of water and physical activity were
based on self-report of center staff. For each specific beverage reg-
ulation, centers were considered compliant if the site inventory
found only milk with 1% or less fat, only 100% fruit juice, and no
beverages with added sweeteners. For regulations concerning wa-
ter, centers were considered compliant if center staff reported that
water was available to children throughout the day. For each phys-
ical activity regulation, centers were considered compliant if cen-
ter staff reported that children received at least 30 total minutes of
structured physical activity per day and at least 60 minutes of total
physical activity. Two additive scores were constructed, one for
compliance with beverage regulations and another for compliance
with physical activity. The beverage score ranged from 0 (did not
comply with any of the 4 beverage regulation components) to 4
(complied with all 4 beverage-related regulations components).
The physical activity score ranged from 0 (did not comply with
either of the 2 components on physical activity) to 2 (complied
with both components on physical activity).

Analysis

Multivariate ordinal logistic regression models were used to exam-
ine the association between compliance and training and technical
assistance. Control variables included in the models captured as-
pects of center size: average classroom size (average number of
students per classroom) and student–teacher ratio; infrastructure:
presence or absence of indoor and outdoor play spaces (captured
through the site inventory); staffing: presence of dedicated food
staff and teaching staff turnover; participation in federal programs
related to nutrition or physical activity: CACFP and Head Start;
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and proxy measures of the director’s leadership: director’s tenure
(number of years at the center) and educational attainment. These
variables were significantly associated with compliance in bivari-
ate analysis. Variables related to nutrition (eg, presence of dedic-
ated food service staff, participation in EWPH) were included only
in the model of beverage compliance; variables pertaining to phys-
ical activity (eg, presence of outdoor physical activity facilities,
participation in SPARK) were included only in the model of phys-
ical activity compliance.

Data on compliance with the 100% juice regulation were not avail-
able for one center and data on compliance with the SSB regula-
tion were not available for 2 centers. The final sample used in the
multivariate models included 174 of the 176 centers. All analyses
were conducted using STATA version 9 (StataCorp).

Results
We found that 92 centers (52.9%) were located in DPHO technic-
al assistance areas (Table 1). A total of 151 centers (86.8%) parti-
cipated in SPARK; directors in 93 centers (46.5%) were trained as
part of the program. In an average center, 9 teachers participated
in the first SPARK training and 1 teacher participated in the fol-
low-up (second) training. A total of 38 (21.8%) centers particip-
ated in one training related to physical activity other than SPARK,
and 3 centers (1.7%) participated in 2 such trainings. A total of 53
centers (30.5%) participated in EWPH. On average, 0.5 teachers
per center participated in EWPH TOT. A total of 93 (53.4%) cen-
ters  participated in one training related to nutrition other  than
EWPH, and 15 centers (8.6%) participated in 2 such programs. A
total  of  98  centers  (56.3%)  participated  in  Head  Start  and  48
(27.6%) in CACFP. A total of 105 (60.3%) center directors served
in  that  position  for  more  than 5  years  and 147 (84.5%) had a
graduate degree. A total of 154 centers (88.5%) had dedicated
food service staff, 61 (35.1%) had indoor physical activity facilit-
ies, 126 (72.4%) had private outdoor facilities for physical activ-
ity,  and 30 (17.25) had access to shared outdoor facilities (eg,
park) for physical activity. An average center was open for 10
hours during the day, had about 6 students per teacher, and had a
teaching staff turnover ratio of 0.1.

We calculated the number and percentage of centers in the sample
that reported compliance with individual regulation components
(Table 2). Compliance with components of regulations on bever-
ages and physical activity ranged from 63.4% to 86.4%.

Results of the regression models for beverages and physical activ-
ity (Table 3) show that no training or technical assistance indicat-
ors were associated with compliance. Participation in CACFP and
center’s operating hours were significantly associated with com-

pliance. Centers that participated in CACFP had 3.5 times higher
odds of compliance with an additional beverage-related regulation
than centers that did not participate in the CACFP program (AOR
3.47, 95% confidence interval [CI], 1.39–8.66). Each additional
hour a center was open was associated with a 28% decrease in the
odds of being in compliance with an additional beverage regula-
tion (AOR 0.72, 95% CI, 0.54–0.97).

In the physical activity model (Table 3), 2 indicators of physical
activity training, but not technical assistance, were associated with
compliance: 1) the number of teachers who participated in the first
SPARK training and 2) the number of physical activity training
programs other than SPARK in which a center participated. Each
additional teacher who participated in the first SPARK training
was associated with an increase of about 9% in the odds of com-
pliance  with  an  additional  regulation  (AOR  1.09;  95%  CI,
1.01–1.17). Each additional physical activity training program oth-
er than SPARK was associated with a 3.6 times increase in the
odds of compliance with an additional regulation pertaining to
physical activity (AOR 3.57; 95% CI, 1.28–10.01).

In the physical activity model, an increase of one child in the aver-
age classroom size for children aged 3 or 4 was associated with a
decrease of about 13% in the odds that the center would comply
with an additional physical activity regulation (AOR, 0.87; 95%
CI, 0.76–0.98). Also, each additional hour the center reported be-
ing open was associated with a percent decrease of about 41% in
the odds that the center would comply with an additional regula-
tion (AOR, 0.60; 95% CI,  0.39–0.92).  An increase of 1 in the
teaching staff turnover ratio was associated with a 90% decrease in
the odds that the center would comply with an additional regula-
tion (AOR, 0.11; 95% CI, 0.02–0.53). Centers that had their own
outdoor facilities for physical activity had almost 3.6 times higher
odds of compliance with an additional physical activity regulation
than centers that did not have such facilities (AOR 3.67, 95% CI
1.47–9.13).

Discussion
Few empirical studies have systematically assessed compliance
with regulations concerning nutrition and physical activity in child
care settings. Recent assessments of compliance with nutrition and
physical activity regulations among child care centers in Delaware
found that 86% of child care centers were compliant with state-
wide recommendations (not regulations) regarding unstructured
physical activity and 78% compliant with the recommendations
concerning structured physical activity (11). These findings are
consistent with ours: 77.5% of centers were compliant with the
regulations regarding structured physical activity and 85.5% of
centers were compliant with the regulation concerning total phys-
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ical activity. An assessment of compliance with regulations re-
lated to nutrition conducted in Delaware found that 88.3% of the
centers were compliant with state regulations concerning the types
of juice served (12). Our study showed that only 63% of centers
were compliant with the regulations concerning juice. This differ-
ence may reflect actual differences in compliance, or it may be
that the Delaware compliance measure (which was based on self-
report) was inflated because of social desirability bias. Observed
compliance with regulations concerning water (86.4%) is consist-
ent with other evaluations conducted in Delaware (12) and Con-
necticut (13): 82.1% and 84%, respectively.

We are not aware of any studies that examined directly the effects
of training and technical assistance to improve compliance with
regulations concerning nutrition and physical activity in child care
settings in the United States. One recent study examined the effect
of training on child care staff’s knowledge of regulations concern-
ing nutrition, physical activity, and screen time (14). However, it
did not address the extent to which the training was associated
with improved compliance. Our evaluation supports the potential
effect of training and technical assistance programs on a center’s
compliance with the New York City regulations. Both the number
of staff who participated in SPARK and the number of training
programs related to physical activity other than SPARK in which a
center participated were significantly and positively associated
with physical activity regulation compliance. Overall, the results
suggest  that  training  sessions  such  as  those  offered  by  the
DOHMH may offer  child  care  center  staff  concrete  tools  and
methods to improve the implementation of physical activity regu-
lations and thereby improve physical  activity compliance,  but
training and technical assistance is less important for beverage
regulation compliance.

The lack of association between the second SPARK training and
compliance with the regulations suggests that the first training,
which provided teachers with basic skills to lead physical activity
sessions in their centers, was sufficient to support compliance.

The difference in the associations for physical activity and bever-
age-related training and technical assistance may have resulted
from different ways that physical activity and beverages offered at
a center can be influenced and improved through training pro-
grams. Simple knowledge of what beverages should be served is
insufficient to improve compliance. Some researchers suggest that
high prices of healthy foods and beverages may present a barrier
to providing them in health care settings (15).

Our analysis showed that factors such as classroom size, operat-
ing hours, and teaching staff turnover were associated with regu-
latory compliance. Consistent with the previous findings, our ana-

lysis showed that participation in CACFP was associated with bet-
ter compliance with regulations related to nutrition (12) and that
compliance with regulations related to physical activity was asso-
ciated with the presence of physical activity facilities at the center
(11).

One limitation of this evaluation is that it is based on a cross-sec-
tional design and cannot accurately delineate the direction of the
causal linkages between compliance and training and technical as-
sistance. Centers that were dedicated to high standards in nutrition
and physical activity and complied with the regulations may have
been more likely to participate in training and technical assistance
programs than less dedicated and compliant centers. Another lim-
itation is that measures of compliance with regulations on physic-
al activity and water were based on self-report, which might have
introduced social desirability bias and may have inflated our es-
timates. We minimized the effects of measurement bias due to
self-report by using, where possible, measures based on site in-
ventories and observational data. The evaluation was also limited
by being conducted in group child care centers in low-income
communities in New York City. Although the study’s setting may
limit generalizability, it does give some indication as to how urb-
an child care centers in resource-poor communities may respond
to regulations related to nutrition and physical activity.

Our findings have important implications for other jurisdictions
considering similar regulations. First, they suggest that training
programs can increase compliance with regulations pertaining to
physical activity but not to beverages. Therefore, jurisdictions ad-
opting new policies may consider providing training focused on
physical activity. Second, numerous center characteristics such as
large classroom size, high teaching staff turnover, and center open
for long hours are negatively associated with compliance. Train-
ing to improve compliance may help offset  the effect of those
characteristics. Consequently, local health departments may want
to focus their training on large centers with high staff turnover (in-
cluding repeating training for new staff), large classroom size, and
centers with long hours of service. Finally, because training ap-
pears to have less influence on compliance for beverages, tools
such as a simple checklist of which beverages are and are not ac-
ceptable may be adequate.
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Tables

Table 1. Training and Technical Assistance to Improve Nutrition and Physical Activity in 174 New York City Child Care Centers,
2010

Categorical Variables N (%)

Center located in the DPHO areaa

Yes 92 (52.9)

No 82 (47.1)

Center participated in SPARKb

Yes 151 (86.8)

No 23 (13.2)

Center participated in EWPHc

Yes 53 (30.5)

No 121 (69.5)

Director reported participation in SPARKd

Yes 93 (46.5)

No 81 (53.5)

No. of physical activity–related trainings other than SPARK and EWPH in which the center participated

0 133 (76.4)

1 38 (21.8)

2 3 (1.7)

No. of nutrition-related trainings other than SPARKb and EWPHc in which the center participated

0 66 (37.9)

1 93 (53.4)

2 15 (8.6)

Continuous variables, mean (SD)

No. of teachers trained in the 1st SPARKb workshop 8.6 (9.0)

No. of teachers trained in the 2nd SPARKb workshop 1.2 (3.6)

No. of teachers who participated in TOTse 0.5 (2.4)
a DPHO (District Public Health Offices) is a program of the New York City DOHMH that targets resources to high-need neighborhoods in the South Bronx, East and
Central Harlem, and North and Central Brooklyn. These centers all received 2 individualized on-site technical assistance sessions.
b SPARK (Sport, Play and Active Recreation for Kids) is a physical activity training program that New York City Department of Health and Mental Hygiene (DOHMH)
provides free of charge to licensed child care centers.
c EWPH (Eat Well Play Hard) is a childhood obesity-prevention initiative of the New York State Department of Health. The EWPH intervention is a 6-week training
program provided free of charge by DOHMH to child care centers where at least 50% of the enrolled students are eligible for free or reduced-price meals.
d Coded 1 if the director reported she or he participated in the SPARK training and 0 otherwise.
e TOTS (Training of Teachers) is a DOHMH technical assistance program that provides child care center staff the skills necessary to lead the EWPH nutrition and
physical activity curriculum in their classrooms.
f Head Start is a comprehensive developmental program for preschool-aged children and their families who earn a household income below the federal income
poverty threshold and is administered by the Administration for Children and Families, US Department of Health and Human Services.
g CACFP (Child and Adult Care Food Program) is administered by the US Department of Agriculture through federal grants to state health departments to provide
nutritious meals and snacks to low-income individuals.
h Presence or absence of variables coded 1 if the appropriate staff or facilities are present and 0 otherwise.
i Number of new staff hired during the 12 months preceding the study divided by the total number of staff.

(continued on next page)
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(continued)

Table 1. Training and Technical Assistance to Improve Nutrition and Physical Activity in 174 New York City Child Care Centers,
2010

Categorical Variables N (%)

Continuous variables, n (%)

Center participates in Head Startf

Yes 98 (56.3)

No 76 (43.7)

Center participates in CACFPg

Yes 48 (27.6)

No 126 (72.4)

Center is part of a larger agency

Yes 69 (39.7)

No 105 (60.3)

Director’s tenure (years at the center)

1–3 years 46 (26.5)

3–5 years 23 (13.2)

More than 5 years 105 (60.3)

Director’s educational attainment

No bachelor’s degree 8 (4.6)

Bachelor’s degree 19 (10.9)

Graduate degree 147 (84.5)

Center has dedicated food service staffh

Yes 154 (88.5)

No 20 (11.5)

Center has indoor physical activity facilitiesh

Yes 61 (35.1)

No 113 (64.9)

Center has private outdoor physical activity facilitiesh

a DPHO (District Public Health Offices) is a program of the New York City DOHMH that targets resources to high-need neighborhoods in the South Bronx, East and
Central Harlem, and North and Central Brooklyn. These centers all received 2 individualized on-site technical assistance sessions.
b SPARK (Sport, Play and Active Recreation for Kids) is a physical activity training program that New York City Department of Health and Mental Hygiene (DOHMH)
provides free of charge to licensed child care centers.
c EWPH (Eat Well Play Hard) is a childhood obesity-prevention initiative of the New York State Department of Health. The EWPH intervention is a 6-week training
program provided free of charge by DOHMH to child care centers where at least 50% of the enrolled students are eligible for free or reduced-price meals.
d Coded 1 if the director reported she or he participated in the SPARK training and 0 otherwise.
e TOTS (Training of Teachers) is a DOHMH technical assistance program that provides child care center staff the skills necessary to lead the EWPH nutrition and
physical activity curriculum in their classrooms.
f Head Start is a comprehensive developmental program for preschool-aged children and their families who earn a household income below the federal income
poverty threshold and is administered by the Administration for Children and Families, US Department of Health and Human Services.
g CACFP (Child and Adult Care Food Program) is administered by the US Department of Agriculture through federal grants to state health departments to provide
nutritious meals and snacks to low-income individuals.
h Presence or absence of variables coded 1 if the appropriate staff or facilities are present and 0 otherwise.
i Number of new staff hired during the 12 months preceding the study divided by the total number of staff.

(continued on next page)
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(continued)

Table 1. Training and Technical Assistance to Improve Nutrition and Physical Activity in 174 New York City Child Care Centers,
2010

Categorical Variables N (%)

Yes 126 (72.4)

No 48 (27.6)

Center has shared outdoor physical activity facilitiesh

Yes 30 (17.2)

No 144 (82.8)

Continuous variables, mean (SD)

Average classroom size (children aged 3–4 y) 6.7 (3.1)

No. of hours of service 10 (1.2)

Student-teacher ratio 5.7 (3.0)

Teaching staff turnover ratioi 0.1 (0.2)
a DPHO (District Public Health Offices) is a program of the New York City DOHMH that targets resources to high-need neighborhoods in the South Bronx, East and
Central Harlem, and North and Central Brooklyn. These centers all received 2 individualized on-site technical assistance sessions.
b SPARK (Sport, Play and Active Recreation for Kids) is a physical activity training program that New York City Department of Health and Mental Hygiene (DOHMH)
provides free of charge to licensed child care centers.
c EWPH (Eat Well Play Hard) is a childhood obesity-prevention initiative of the New York State Department of Health. The EWPH intervention is a 6-week training
program provided free of charge by DOHMH to child care centers where at least 50% of the enrolled students are eligible for free or reduced-price meals.
d Coded 1 if the director reported she or he participated in the SPARK training and 0 otherwise.
e TOTS (Training of Teachers) is a DOHMH technical assistance program that provides child care center staff the skills necessary to lead the EWPH nutrition and
physical activity curriculum in their classrooms.
f Head Start is a comprehensive developmental program for preschool-aged children and their families who earn a household income below the federal income
poverty threshold and is administered by the Administration for Children and Families, US Department of Health and Human Services.
g CACFP (Child and Adult Care Food Program) is administered by the US Department of Agriculture through federal grants to state health departments to provide
nutritious meals and snacks to low-income individuals.
h Presence or absence of variables coded 1 if the appropriate staff or facilities are present and 0 otherwise.
i Number of new staff hired during the 12 months preceding the study divided by the total number of staff.
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Table 2. Compliance With Beverage and Physical Activity Regulations, New York City Child Care Centers (n = 174), 2010

Regulation Centers That Comply, n (%)

Beverages served

Milk that is served has a 1% fat content or less 133 (75.6)

Only 100% juice is served 111 (63.4)

Beverages with added sweeteners are not provided 142 (81.6)

Water is readily available to children throughout the day, including meal times 152 (86.4)

Beverage compliance scorea (range: 0–4)

Noncompliance, 0 1 (0.6)

1 12 (6.9)

2 30 (17.3)

3 57 (32.9)

Total compliance, 4 73 (42.3)

Physical activity offered

Children are offered at least 30 min of structured physical activity a day 134 (77.5)

Children are offered at least 60 min of physical activity a day 148 (85.5)

Physical activity compliance scoreb (range: 0–2)

Noncompliance, 0 20 (11.6)

Compliance with 1 regulation, 1 24 (13.9)

Total compliance, 2 129 (74.5)
a Beverage score ranged from 0 (centers that served milk with more than 1% fat, provided juice drinks that were not 100% fruit juice, provided sugar-sweetened
beverages, and did not make water readily available) to 4 (centers that served only milk with 1% or less fat, 100% fruit juice, did not provide sugar-sweetened
beverages, and made water readily available).
b Physical activity score ranged from 0 (centers that reported offering fewer than 30 min of structured physical activity and fewer than 60 min of total physical
activity a day) to 2 (centers that reported offering children 30 or more minutes of structured physical activity and 60 or more minutes of total physical activity a
day).
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Table 3. Association Between Compliance with Beverage and Physical Activity Regulations and Training and Technical Assistance
Based on Estimates of Ordinal Logistical Regression Models, New York City Child Care Centers (n = 174), 2010

Center Characteristics

Model 1 Model 2

Beverage Compliance Score Physical Activity Compliance Score

AOR (95% CI) AOR (95% CI)

Center participates in Head Starta 1.49 (0.67–3.34) 0.35 (0.12–1.02)

Center participates in CACFPb 3.47 (1.39–8.66) 0.93 (0.30–2.90)

Center is part of a larger agency 0.81 (0.43–1.53) 0.68 (0.30–1.57)

Average classroom sizec 1.03 (0.95–1.13) 0.87 (0.76–0.98)

No. of hours the center is opened during the day 0.72 (0.54–0.97) 0.60 (0.39–0.92)

Student–teacher ratio: 5.7d 0.91 (0.82–1.01) 1.05 (0.90–1.21)

Teaching staff turnover ratio: 0.1e 0.35 (0.10–1.27) 0.11 (0.02–0.53)

Director’s tenure (number of years at the center)

3–5 years 1.03 (0.34–3.08) 0.64 (0.16–2.56)

More than 5 years 0.51 (0.25–1.02) 1.21 (0.48–3.05)

Director’s educational attainment

No bachelor's degree 0.45 (0.11–1.88) 0.68 (0.12–3.82)

Bachelor’s degree 0.60 (0.24–1.53) 0.74 (0.19–2.81)

Center has dedicated food service stafff 1.34 (0.46–3.89)  —

Center has indoor physical activity facilitiesf  — 0.69 (0.28–1.69)

Center has private outdoor physical activity facilitiesf  — 3.67 (1.47–9.13)

Center has shared outdoor physical activity facilitiesf  — 1.04 (0.33–3.27)

Center is in the DPHO areag/DPHO technical assistance 0.79 (0.39–1.61) 1.33 (0.50–3.50)

Center participated in SPARKh  — 0.71 (0.21–2.44)

Center participated in EWPHi
1.33 (0.58–3.03) 0.45 (0.15–1.36)

Abbreviations: AOR, adjusted odds ratio; CI, confidence interval; —, not applicable; CACFP, Child and Adult Care Food Program; DPHO, Department of Public Health
Office; EWPH, Eat Well Play Hard; SPARK, Sport, Play and Active Recreation for Kids; TOTs, Training of Teachers.
a Head Start is a comprehensive developmental program for preschool-aged children and their families who earn household income below the federal income
poverty threshold administered by the Administration for Children and Families within the US Department of Health and Human Services.
b CACFP is a program of the US Department of Agriculture that administers federal grants to state health departments to provide nutritious meals and snacks to
low-income individuals.
c Average number of students per classroom.
d Number of students in the center divided by the no. of teachers in the center.
e Number of new staff hired during the 12 months preceding the study divided by the total no. of staff.
f Presence or absence variables: coded 1 if the appropriate staff or facilities were present and 0 otherwise.
g DPHO is a program of the New York City DOHMH that targets resources to high need neighborhoods in the South Bronx, East and Central Harlem, and North and
Central Brooklyn. These centers received 2 individualized on-site technical assistance sessions.
h SPARK is a physical activity training program New York City DOHMH provides free of charge to licensed child care centers.
i EWPH is a childhood obesity initiative of the New York State Department of Health. EWPH intervention involves a 6-week training program provided free of charge
by the New York City Department of Health and Mental Hygiene to child care centers where at least 50% of the enrolled students are eligible for free or reduced-
price meals.
j Coded 1 if the director reported she or he participated in the SPARK training and 0 otherwise.
k TOTS is a New York City DOHMH technical assistance program that provides child care center staff the skills necessary to lead the EWPH nutrition and physical
activity curriculum in their classrooms.

(continued on next page)
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(continued)

Table 3. Association Between Compliance with Beverage and Physical Activity Regulations and Training and Technical Assistance
Based on Estimates of Ordinal Logistical Regression Models, New York City Child Care Centers (n = 174), 2010

Center Characteristics

Model 1 Model 2

Beverage Compliance Score Physical Activity Compliance Score

AOR (95% CI) AOR (95% CI)

Director reported participation in SPARKj  — 2.27 (0.96–5.37)

No. of physical activity–related trainings other than
SPARKh and EWPHi in which the center participated

 — 3.57 (1.28–10.01)

No. of nutrition-related trainings other than SPARKh

and EWPHi in which the center participated
1.43 (0.86–2.37)  —

No. of teachers trained in the first SPARKh workshop  — 1.09 (1.01–1.17)

No. of teachers trained in the 2nd SPARKh workshop  — 1.13 (0.82–1.55)

No. of teachers who participated in TOTsk 1.23 (0.94–1.63) 1.07 (0.86–1.33)

P value (χ2) <.001 .004

Pseudo R2 0.124 0.169

Abbreviations: AOR, adjusted odds ratio; CI, confidence interval; —, not applicable; CACFP, Child and Adult Care Food Program; DPHO, Department of Public Health
Office; EWPH, Eat Well Play Hard; SPARK, Sport, Play and Active Recreation for Kids; TOTs, Training of Teachers.
a Head Start is a comprehensive developmental program for preschool-aged children and their families who earn household income below the federal income
poverty threshold administered by the Administration for Children and Families within the US Department of Health and Human Services.
b CACFP is a program of the US Department of Agriculture that administers federal grants to state health departments to provide nutritious meals and snacks to
low-income individuals.
c Average number of students per classroom.
d Number of students in the center divided by the no. of teachers in the center.
e Number of new staff hired during the 12 months preceding the study divided by the total no. of staff.
f Presence or absence variables: coded 1 if the appropriate staff or facilities were present and 0 otherwise.
g DPHO is a program of the New York City DOHMH that targets resources to high need neighborhoods in the South Bronx, East and Central Harlem, and North and
Central Brooklyn. These centers received 2 individualized on-site technical assistance sessions.
h SPARK is a physical activity training program New York City DOHMH provides free of charge to licensed child care centers.
i EWPH is a childhood obesity initiative of the New York State Department of Health. EWPH intervention involves a 6-week training program provided free of charge
by the New York City Department of Health and Mental Hygiene to child care centers where at least 50% of the enrolled students are eligible for free or reduced-
price meals.
j Coded 1 if the director reported she or he participated in the SPARK training and 0 otherwise.
k TOTS is a New York City DOHMH technical assistance program that provides child care center staff the skills necessary to lead the EWPH nutrition and physical
activity curriculum in their classrooms.
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Abstract
This article describes the multi-method cross-sectional design used
to evaluate New York City Department of Health and Mental Hy-
giene’s regulations of nutrition, physical activity, and screen time
for children aged 3 years or older in licensed group child care cen-
ters.  The Center  Evaluation Component  collected data  from a
stratified random sample of 176 licensed group child care centers
in New York City. Compliance with the regulations was meas-
ured through a review of center records, a facility inventory, and
interviews of center directors, lead teachers, and food service staff.
The Classroom Evaluation Component included an observational
and biometric study of a sample of approximately 1,400 children
aged 3 or 4 years attending 110 child care centers and was de-
signed to complement the center component at the classroom and
child level. The study methodology detailed in this paper may aid
researchers in designing policy evaluation studies that can inform
other jurisdictions considering similar policies.

Introduction
In March 2006, the New York City Department of Health and
Mental Hygiene (DOHMH) published a report on the prevalence
of obesity among young children who attended Head Start pro-
grams in New York City (1).  In response,  the New York City
Board of Health adopted revisions to Article 47 of the New York
City Health Code governing licensed group child care centers in
an effort to reduce early childhood obesity (2) (Box). Beginning
January 1, 2007, centers were required to comply with the new
regulations that restrict provided beverages, set minimum amounts
for physical activity, and limit television viewing. We describe the
multi-method approach developed and implemented to evaluate
New York City’s regulations of beverages served, physical activ-
ity, and screen viewing in group child care centers. This article
provides a detailed description of the evaluation design and meth-
ods. The results of this evaluation are presented in the multiple
manuscripts included in this special collection (3–6).

Box. Child Care Regulations in Article 47 of the New York City
Health Code

Children cannot be served beverages with added sweeteners.•
Children can only be served juice that is 100% juice, and no
more than 6 oz per day and only served to children 8 months
old or older.

•

Children 2 years old or older can only be served milk that is 1%
milk fat or less.

•
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Children must have water available and easily accessible
throughout the day.

•

Children 1 to 3 years old must have at least 60 minutes of
physical activity every day.

•

Children 3 years old or older must have at least 60 minutes of
physical activity every day, 30 minutes of it guided and struc-
tured.

•

Children younger than 2 years old are not permitted to watch
television.

•

Children 2 years old or older are allowed a maximum of 60
minutes of television viewing per day (restricted to educational
programs or those that engage child movement).

•

The multi-method approach to evaluate New York City’s licensed
group child care centers regulations involved 2 components. The
first evaluation component (Center Evaluation Component) was
designed to evaluate whether compliance was associated with cen-
ter and staff characteristics. The second evaluation component
(Classroom Evaluation  Component)  was  designed to  evaluate
whether compliance was associated with staff and children’s beha-
vior. Institutional review boards of DOHMH and ICF Internation-
al reviewed and approved all components of the evaluation. We
present 1) the sampling methods and sample characteristics for the
center and the classroom components of the study, 2) the instru-
ments and data collection methods for the center component, and
3) the instruments and data collection methods for the classroom
component.

Sample Selection
The sampling universe included all 1,656 DOHMH-licensed group
child care facilities. Three District Public Health Offices (DPHOs)
include catchment areas (ie, geographic areas within New York
City that have high risk factor and disease burden and therefore in-
creased need for public health services) that consist of low-in-
come, high-risk neighborhoods, specifically East and Central Har-
lem,  the  South  Bronx,  and East  and Central  Brooklyn.  It  was
thought that centers in these low-income neighborhoods might
have the greatest challenge in complying with the new regulations,
and they are eligible for training and technical assistance from the
DPHO at no cost. To account for the differences in technical as-
sistance received, the sample was stratified according to DPHO
status (ie, whether centers were in a DPHO neighborhood or not).

Of the 1,656 licensed group child care facilities in New York City,
311 were in DPHO neighborhoods. Although 97% (301 out of
311) of the DPHO centers were in census tracts with 40% or more
of families with incomes at 200% of the federal poverty threshold

or below, only about 41% (549 out of 1,345) of the non-DPHO
centers were in neighborhoods with such high poverty levels. To
ensure comparability of DPHO and non-DPHO centers, only cen-
ters  from  high-poverty  areas  were  randomly  included  in  the
sampling frame (300 in DPHO and 350 in non-DPHO catchment
areas). The final center component sample consisted of a random
sample of 130 centers in DPHO and 130 centers in non-DPHO
catchment areas (Figure).

Figure. Selection of New York City (NYC) licensed group child care centers for
Center  Evaluation  Component  (fall  2009)  and  Classroom  Evaluation
Component (spring 2010) selected through a stratified sampling approach.
Abbreviation: DPHO, District Public Health Office.

 

Center eligibility was based on 4 criteria: 1) had a classroom of at
least ten 3- to 4-year-old children, 2) had at least 2 teachers of 3-
to 4-year-old classrooms, 3) did not exclusively serve children
with special  needs,  and 4)  was not  closing or  had not  already
closed. Twenty-six centers were excluded because they did not
meet these criteria, and an additional 58 centers elected not to par-
ticipate.

The center component was completed in 176 child care centers (93
in DPHO and 83 in non-DPHO catchment areas). Most centers
were  in  the  Bronx,  Brooklyn,  or  Manhattan,  supporting  the
DOHMH’s interest in examining how the additional training and
technical assistance provided affected a center’s capacity to com-
ply with the regulations (Table 1). The 176 group child care cen-
ters that participated in the center component were all invited to
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participate in the classroom component; 110 centers agreed to par-
ticipate (65 in DPHO and 45 in non-DPHO catchment areas). Each
center for the center component received a $100 gift card to an
educational resource retailer. Each of the classroom component
centers received another $100 gift card, and classroom teachers re-
ceived a $25 American Express gift card.

Although the focus of  the study was 3-  to 4-year-old children
(94%  of  final  sample),  because  the  age  of  children  within  a
classroom varied, our analysis included children 2 to 6 years of
age (n = 1,427). Validated accelerometer cut points only exist for
children older than 3 years old, therefore we excluded children
less than 2 years 10 months of age (n = 29 aged 34–36 months).
We also excluded children who were more than 6 years of age (n =
1). Most (92%) of the children were Hispanic or non-Hispanic
black (Table 2).

Center Evaluation Component — Staff
Interviews and Site Inventory
The center component of the evaluation involved interviewing
staff and conducting a site inventory. Center-level compliance
with the regulations was assessed through a review of center re-
cords, the site inventory, and in-person interviews with center dir-
ectors, teachers, and food service staff. DOHMH staff and sanit-
arians were interviewed on training, technical assistance, and en-
forcement of the regulations. Standardized, written data collection
protocols were developed. In addition, DOHMH provided center-
level data regarding dates of participation in DOHMH-provided
physical activity and nutrition training programs, such as Sports,
Play, and Recreation for Kids! (SPARK!), Eat Well Play Hard
(EWPH), and EWPH Training of Teachers. These training pro-
grams are described in detail in Nonas et al (3) in this issue.

Instruments

The center component interview instruments were designed to as-
sess center level compliance and the degree to which center staff
members were familiar with the regulations. In addition, the in-
struments were designed to identify barriers to compliance with
the regulations and the effect that DOHMH training had on staff
awareness of the regulations. Teachers selected for participation
were identified by center directors. Interview instruments were de-
signed for each type of staff position and adapted from existing in-
struments (7,8). The site inventory recorded the types of bever-
ages present in food storage and preparation areas, location and
number of televisions, the availability of indoor and outdoor play
space, and characteristics of the center’s neighborhood that could
facilitate physical activity, such as access to safe places to play
(eg, a neighborhood park). Table 3 lists background resources and

evaluation instruments developed for each evaluation component.
The center component instruments were pilot tested by project
team members at 2 child care centers and revised in advance of
data collector training. The results of these pilot tests are not in-
cluded in analyses.

Data collection

For the center component, 10 data collectors were trained in Octo-
ber 2009. This training focused on the purpose and methods of the
evaluation, interview surveys, use of the SPSS Data Collection In-
terviewer Desktop, Version 5.50.000.5009 (IBM, Inc), and a su-
pervised site visit. The center component data collection occurred
from October 2009 to January 2010.

In January and February 2010, ten in-depth semistructured tele-
phone  interviews  to  provide  context  were  completed  with
DOHMH staff members who enforce regulations and oversee vari-
ous training programs but were not part of the evaluation team.
Results of the center component are reported by Lessard et al (4)
and Kakietek et al (5) in this issue.

Classroom Evaluation Component —
Classroom and Child Direct Observation
The classroom component was an observational and biometric
study of a subsample of the centers participating in the center
component to determine whether compliance was associated with
staff and child behavior. Classroom-level compliance with the reg-
ulations and child behavior was assessed through observation of
beverages served, access to water throughout the day, and physic-
al activity opportunities offered as well as documentation of cen-
ter  characteristics  that  support  physical  activity  opportunities.
Child-level outcomes were examined by using observed bever-
ages consumed during meals and snacks and intensity and dura-
tion  of  physical  activity  measured  by  accelerometry.  The
classroom serving children aged 3 to 4 years was selected for the
Classroom Evaluation Component. If a center had more than 1
classroom  serving  children  aged  3  to  4  years,  one  of  these
classrooms was randomly selected for participation in the study.

Instruments and measurement

The classroom component included 2 days of classroom-level and
child-level observation of foods and beverages provided and phys-
ical activity opportunities offered to children between 8 AM and 5
PM. Child-level measures included amounts of foods and bever-
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ages served and consumed, child’s height in centimeters and body
weight in kilograms, and amount and intensity of physical activity
each child achieved via accelerometry. Demographic information
was collected by using a Child Information Form; data collected
included date of birth, sex, race/ethnicity, and start date at the cen-
ter.

A General Observation Form was created to record the episodes
and context of physical activity, staff behavior related to foods
provided and physical activity, children’s access to water,  and
classroom staff participation in training. This instrument was ad-
apted from forms used by DOHMH to verify compliance by their
sanitarians and from other validated instruments (9–12). An Ac-
celerometry Form was used to record the time the accelerometer
(Actigraph GT3X) was placed on and removed from the child, and
the child’s height and body weight were recorded on the General
Observation Form  (9,13,14). The Nutrition Observation Form was
used to record food and beverage components of every meal and
snack, including service style and preparation. This instrument
was  used  to  record  staff  behavior,  such  as  providing  second
servings without the child asking, encouraging the child to try new
foods, and drinking or eating less healthful foods in front of the
children. The Mealtime Observation Form was used to collect in-
formation on all food and beverages served to and consumed by
the children. The dietary observation instruments were adapted
from existing literature on dietary assessment (12,15–17).

The classroom component instruments and protocols were pilot-
tested at 1 randomly selected, eligible group child care center and
revised. The results of these pilot tests were not included in the
evaluation results.

Data collection

Twenty data collectors were trained over a 5-day period that in-
cluded classroom-based training and site visits. Two-day site vis-
its were conducted between April and June 2010.

On arrival  at  the  centers,  data  collectors  measured height  and
weight  for  each child who had parental  consent  to participate.
Height  was  measured  in  centimeters  by  using  a  portable  sta-
diometer (Seca 213) and weight was measured in pounds by using
a portable scale (Seca Clara 803). Each child was measured twice,
and the data were recorded to ensure accuracy on the first day of
data collection. Anthropometric measurements were averaged and
a SAS program (SAS Institute, Inc) developed by the Centers for
Disease Control and Prevention (CDC) was used to calculate BMI

z scores. Children wore the GT3X Actigraph accelerometers for
the duration of the 2-day observation period. Some children had 1
day of accelerometry data because they either refused to wear the
accelerometer on the first or second day or did not attend the child
care center on the second day of data collection.

Using the nutrition observation form, data collectors recorded all
food served in the classroom over the 2 days. During a typical day,
meals often included breakfast or morning snack, lunch, and after-
noon snack. Three unique children were randomly selected per
day. These children did not have to have parental consent to be ob-
served. This resulted in a total of 6 unique child dietary records
per center. Results of the classroom component are reported in
Kakietek et al (5) and Stephens et al (6) in this issue.

Discussion
This evaluation is the first to measure compliance with beverage
and physical activity regulations in a large sample of New York
City child care centers in low-income neighborhoods. The data
collected using this multi-method approach resulted in the cre-
ation of compliance scores for each center for the center and the
classroom components, the calculation of a consistency of compli-
ance score based on data from both the center and classroom com-
ponents, and an analysis of the factors that are associated with
compliance. By using mixed methods, we triangulated center-level
and child-level data sources and conducted a multi-level assess-
ment of the association between consistency of implementation of
the New York City regulations and child behavior.

Limitations

A limitation of this evaluation is the absence of pre-intervention
center-level and child-level data. The use of a post cross-sectional
evaluation design limits our ability to assess whether the adoption
of the new regulations spurred child care centers in New York
City to improve their policies and practices regarding beverages,
physical activity, and screen time. Also, even though the center
component and the classroom component were conducted within a
close time period, they were not conducted simultaneously, so it
cannot be assumed that the regulation was being implemented the
same way. Another potential limitation is that compliance meas-
ures were partially based on self-reported data (eg, the staff inter-
views), which are subject to recall bias and social desirability in
responses. In addition, it is possible that the teachers surveyed in
the center component were not the same teachers observed or in-
terviewed in the classroom component, leading to a potentially
large intra-center variation.
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It is also possible that the study sample was biased because of
nonrandom refusal to participate. Although centers included in the
center component sample were selected randomly from a sampling
frame, about one-quarter of the eligible sampled centers (58 out of
234) refused to participate. Similarly, 66 centers that participated
in the center component of the study opted to not participate in the
classroom component. When compared with centers that particip-
ated in the center component only, centers that participated in the
classroom component reported significantly more of the follow-
ing:  participation  in  CACFP,  being  a  part  of  a  larger  parent
agency, having a dedicated food service staff,  being in DPHO
areas, and participating in DOHMH training programs such as
SPARK! and EWPH. It was possible that centers with poor com-
pliance with the regulations were less likely to participate than
centers with better compliance.

Strengths

Despite  the  limitations  noted  above,  this  study  has  numerous
unique strengths. At the time of this evaluation, New York City
was one of the only major municipalities to have strong regula-
tions for beverages, physical activity, and screen time at licensed
group child care centers. As a result, this study design was con-
structed specifically for the New York City regulatory and train-
ing environment. DOHMH staff members with intimate know-
ledge of the history and intensity of training and technical assist-
ance provided to the centers before and after implementation of
the regulations were involved in the study design. Additionally,
the study sample focused on low-income neighborhoods that could
have more difficulty than high-income neighborhoods in imple-
menting the regulations.

Conclusions

The unique design of this evaluation contributes to the field both
through findings and evaluation of practice. Although the results
of this evaluation are limited to New York City’s metropolitan,
urban, low-income communities, these results have potential im-
portance for communities across the nation. The original purpose
of the 2 data collection methods for assessing regulation compli-
ance was not to compare or contrast the results for assessing com-
pliance, but the resulting data identified important differences in
measuring levels of compliance when using different methods.
Practitioners and researchers alike can benefit from understanding
the differences (4). Furthermore, the use of accelerometry in the
assessment of physical activity fills a gap in the field’s knowledge
of intensity of activity among children younger than 6 years old,
for which there are no federal recommendations. Additional ana-
lyses of these data have the potential to add to the knowledge of
the type and intensity of children’s physical activities in struc-
tured and unstructured play.

Our use of multiple data collection methods to examine regulat-
ory compliance in group child care environments contributes to
the evaluation field because there are few studies systematically
examining compliance and there is increasing demand for meth-
ods to assess policy implementation. This evaluation not only doc-
umented the extent of compliance by using a variety of methods
but also identified factors that may affect a center’s ability to com-
ply. To further contribute to the field, future research might exam-
ine topics such as inter-rater reliability of observations of environ-
ment and child behavior and, in particular, the validity of using
self-report data compared with direct observation data on compli-
ance with nutrition and physical activity regulations. Finally, we
hope the methods outlined here will provide guidance for future
evaluations that build on this work.

Acknowledgments
The project was funded by grant no. 65425 from the Robert Wood
Johnson Foundation (RWJF) to the National Foundation for the
Centers for Disease Control and Prevention. Technical assistance
was provided by the CDC National Center for Chronic Disease
Prevention and Health Promotion, Division of Nutrition, Physical
Activity, and Obesity. ICF International served as the lead con-
tractor for the study in conjunction with the DOHMH. Dr Dixon
served as a consultant on the project. Special thanks for their sup-
port and contributions to the study go to Laura Leviton, RWJF;
Tamara Dumanovsky, DOHMH; and Julia Ruben and David Cot-
ton, ICF International.

The findings and conclusions in this report are those of the au-
thors do not necessarily represent the official position of CDC or
any of the other project agencies.

Author Information
Corresponding Author: Laura Kettel Khan, PhD, Senior Scientist,
Office of the Director, Division of Nutrition, Physical Activity,
and Obesity, Centers for Disease Control and Prevention, 4770
Buford Hwy, MS K-24, Atlanta, GA 30341. Telephone: 770-488-
6018. E-mail: LDK7@cdc.gov.

Author Affiliations: Andrew Breck, Bernice Bronson, National
Foundation for the Centers for Disease Control and Prevention,
Atlanta,  Georgia;  Ken  Goodman,  Robert  L.  Stephens,  Nicola
Dawkins,  Jakub  Kakietek,  Catherine  Lesesne,  Sarah  Abood
O’Dell,  Thearis  A.  Osuji,  Ye  Xu,  ICF  International,  Atlanta,

PREVENTING CHRONIC DISEASE VOLUME 11, E184

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY     OCTOBER 2014

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

www.cdc.gov/pcd/issues/2014/13_0431.htm • Centers for Disease Control and Prevention       5



Georgia; Lillian Dunn, Cathy Nonas, New York City Department
of  Health  and  Mental  Hygiene,  New  York,  New  York;  Beth
Dixon, New York University, New York, New York; Jan Jernigan,
Laura Kettel Khan, Centers for Disease Control and Prevention,
Atlanta, Georgia; Laura Lessard, Arcadia University, Glenside,
Pennsylvania.

References
Young CR, Peretz P, Jaslow R, Chamany S, Berger D, Brunetti
J, et al. Obesity in early childhood: more than 40% of Head
Start  children in NYC are overweight or obese. NYC Vital
Signs 2006;5(2):1–2.

  1.

Notice of adoption of amendments to Article 47 of the New
York City Health Code. New York City (NY): New York City
Department of Health and Mental Hygiene Board of Health;
2006.

  2.

Nonas C, Silver LD, Kettel Khan L, Leviton L. Rationale for
New York City’s regulations on nutrition, physical activity,
and screen time in early child care centers. Prev Chronic Dis
2014;11:E182.

  3.

Lessard L, Lesesne C, Kakietek J, Breck A, Jernigan J, Dunn
L, et al. Measurement of compliance with New York City’s
regulations on beverages, physical activity, and screen time in
early child care centers. Prev Chronic Dis 2014;11:E183.

  4.

Kakietek J, Osuji TA, O’Dell SA, Breck A, Kettel Khan L.
Compliance with New York City’s beverage regulations and
beverage  consumption  among  children  in  early  child  care
centers. Prev Chronic Dis 2014;11:E180.

  5.

Stephens RL, Xu Y, Lesesne CA, Dunn L, Kakietek J, Jernigan
J, et al. Relationship between child care centers’ compliance
with  physical  activity  regulations  and  children’s  physical
activity,  New  York  City,  2010.  Prev  Chronic  Dis  2014;
11:E179.

  6.

Benjamin SE, Neelon B, Ball SC, Bangdiwala SI, Ammerman
AS,  Ward  DS.  Reliability  and  validity  of  a  nutrition  and
physical activity environmental self-assessment for child care.
Int J Behav Nutr Phys Act 2007;4:29.

  7.

Ammerman AS, Benjamin SE, Somers JK, Ward DS. Nutrition
and Physical Activity Self-Assessment for Child Care (NAP
SACC) environmental  self-assessment  instrument.  Raleigh
(NC): Division of Public Health, North Carolina Department of
Health and Human Services, and Center for Health Promotion
and  Disease  Prevention,  University  of  North  Carolina  at
Chapel  Hill;  2004.  http://www.centertrt.org/content/docs/
Intervention_Documents/Intervention_Materials/NAP_SACC/
Intervention_Materials/Self-assessment_instrument.pdf.
Accessed July 2, 2014.

  8.

Welk  GJ,  Corbin  CB,  Dale  D.  Measurement  issues  in  the
assessment of physical activity in children. Res Q Exerc Sport
2000;71(2,Suppl):S59–73.

  9.

Brown WH, Pfeiffer KA, McIver KL, Dowda M, Almeida MJ,
Pate RR. Assessing preschool children’s physical activity: the
Observational  System  for  Recording  Physical  Activity  in
Children  —  Preschool  Version.  Res  Q  Exerc  Sport  2006;
77(2):167–76.

10.

McKenzie TL, Sallis JF, Nader PR, Patterson TL, Elder JP,
Berry  CC,  et  al.  BEACHES:  an  observational  system  for
assessing children’s eating and physical activity behaviors and
associated events. J Appl Behav Anal 1991;24(1):141–51.

11.

Ward D, Hales D, Haverly K, Marks J, Benjamin S, Ball S, et
al.  An instrument  to  assess  the obesogenic environment  of
child care centers. Am J Health Behav 2008;32(4):380–6.

12.

Sirard JR, Pate RR. Physical activity assessment in children
and adolescents. Sports Med 2001;31(6):439–54.

13.

Oliver  M,  Schofield  GM,  Kolt  GS.  Physical  activity  in
preschoolers:  understanding  prevalence  and  measurement
issues. Sports Med 2007;37(12):1045–70.

14.

Ball SC, Benjamin SE, Ward DS. Development and reliability
of  an  observation  method  to  assess  food  intake  of  young
children in child care. J Am Diet Assoc 2007;107(4):656–61.

15.

Gittelsohn J, Shankar AV, Pokhrel RP, West KPJr. Accuracy
of estimating food intake by observation. J Am Diet Assoc
1994;94(11):1273–7.

16.

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.  http://www.cdc.gov/pcd/issues/2007/jul/
06_0115.htm. Accessed January 21, 2012.

17.

PREVENTING CHRONIC DISEASE VOLUME 11, E184

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY     OCTOBER 2014

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

6       Centers for Disease Control and Prevention  •  www.cdc.gov/pcd/issues/2014/13_0431.htm



Tables

Table 1. New York City Child Care Center Sample Characteristics, Fall 2009 and Spring 2010

Sample Characteristics
Center Component, n =

176
Classroom Component, n =

110

Borough, n (%)

Bronx 43 (24.4) 35 (31.8)

Brooklyn 75 (42.6) 40 (36.4)

Manhattan 44 (25.0) 28 (25.5)

Queens 13 (7.4) 7 (6.4)

Staten Island 1 (0.6) 0

Capacity, n (%)

Head Starta 48 (27.2) 34 (30.9)

CACFPb 144 (81.8) 97 (88.2)

Center part of a larger agency (not part of ACSc or Head Start) 69 (39.2) 50 (45.4)

Director’s tenure, n (%)

Less than 3 years 46 (26.1) 28 (25.5)

3–5 years 23 (13.1) 17 (15.4)

More than 5 years 107 (60.8) 65 (59.1)

Director’s educational attainment, n (%)

No bachelor’s degree 8 (4.5) 5 (4.5)

Bachelor’s degree 19 (10.8) 12 (10.9)

Graduate or professional degree 149 (84.7) 93 (84.6)

Indoor physical activity facilities 61 (34.7) 38 (34.5)

Outdoor physical activity facilities, n (%)

Private 127 (72.2) 79 (71.9)

Shared 32 (18.2) 21 (19.1)

Training and technical assistance, n (%)

Located in a DPHOd catchment area 93 (52.8) 65 (59.1)

Abbreviations: CACFP, Child and Adult Care Feeding Program; ACS, Administration for Children’s Services; DPHO, District Public Health Office; SPARK!, Sports, Play,
and Recreation for Kids!; EWPH, Eat Well Play Hard; TOT, Training of Teachers; DOHMH, New York City Department of Health and Mental Hygiene.
a Head Start is a comprehensive developmental program of the Administration for Children and Families within the US Department for Health and Human Services
for preschool-aged children and their families whose household income is below the federal income poverty threshold.
b CACFP is a program of the US Department of Agriculture that administers federal grants to state health departments to provide nutritious meals and snacks to
low-income individuals.
c ACS is New York City government’s child welfare agency.
d DPHOs are a program of the DOHMH that target resources to high-need neighborhoods in the South Bronx, East and Central Harlem, and East and Central Brook-
lyn.
e SPARK! is a physical activity training program that DOHMH provides free of charge to licensed group child care centers.
f EWPH is a childhood obesity initiative of the New York State Department of Health. EWPH intervention involves a 6-week training program provided free of charge
by the DOHMH to child care centers where at least 50% of the enrolled students are eligible for free or reduced-price meals.
g TOT is a DOHMH technical assistance program that provides child care center staff the skills necessary to lead the EWPH nutrition and physical activity cur-
riculum in their classrooms

(continued on next page)
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(continued)

Table 1. New York City Child Care Center Sample Characteristics, Fall 2009 and Spring 2010

Sample Characteristics
Center Component, n =

176
Classroom Component, n =

110

SPARK!e participant 153 (86.9) 102 (92.7)

EWPHf participant 54 (30.7) 44 (40.0)

TOTg participant 19 (10.8) 15 (13.6)

Director trained for SPARK! 93 (52.8) 66 (60.0)

Center characteristics, mean (standard deviation)

Average classroom size (3- to 4-year-olds) 16.1 (3.9) 16.5 (3.5)

No. of hours centers were open 10.0 (1.2) 10.0 (1.0)

Food service staff per center 2.0 (1.4) 2.3 (1.3)

Student-teacher ratio 5.7 (3.0) 5.8 (3.0)

Teaching staff that terminated employment compared with total teaching staff (eg,
turnover ratio per center, 2008–2009)

0.13 (0.2) 0.09 (0.15)

Training and technical assistance, mean (standard deviation)

No. of physical activity–related training programs other than SPARK! and EWPH 0.3 (0.5) 0.24 (0.47)

No. of nutrition-related training programs other than SPARK! and EWPH 0.7 (0.6) 0.78 (0.63)

Teachers trained in first SPARK! workshop 8.7 (9.1) 10.1 (9.8)

Teachers trained in second SPARK! workshop 1.2 (3.6) 1.1 (3.98)

Teachers trained in TOTs 0.5 (2.4) 0.5 (2.4)

Abbreviations: CACFP, Child and Adult Care Feeding Program; ACS, Administration for Children’s Services; DPHO, District Public Health Office; SPARK!, Sports, Play,
and Recreation for Kids!; EWPH, Eat Well Play Hard; TOT, Training of Teachers; DOHMH, New York City Department of Health and Mental Hygiene.
a Head Start is a comprehensive developmental program of the Administration for Children and Families within the US Department for Health and Human Services
for preschool-aged children and their families whose household income is below the federal income poverty threshold.
b CACFP is a program of the US Department of Agriculture that administers federal grants to state health departments to provide nutritious meals and snacks to
low-income individuals.
c ACS is New York City government’s child welfare agency.
d DPHOs are a program of the DOHMH that target resources to high-need neighborhoods in the South Bronx, East and Central Harlem, and East and Central Brook-
lyn.
e SPARK! is a physical activity training program that DOHMH provides free of charge to licensed group child care centers.
f EWPH is a childhood obesity initiative of the New York State Department of Health. EWPH intervention involves a 6-week training program provided free of charge
by the DOHMH to child care centers where at least 50% of the enrolled students are eligible for free or reduced-price meals.
g TOT is a DOHMH technical assistance program that provides child care center staff the skills necessary to lead the EWPH nutrition and physical activity cur-
riculum in their classrooms
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Table 2. New York City Child Care Child Participant Characteristics, Spring 2010 Classroom Component (N = 1,427)

Characteristic n (%)

Age, y

2 32 (2.2)

3 871 (61.0)

4 467 (32.7)

5 57 (4.0)

Race/ethnicity

Hispanic or Latino 632 (44.3)

White 14 (1.0)

Black or African American 669 (46.9)

American Indian 2 (0.1)

Asian 34 (2.4)

Not Hispanic or Latino (other race) 63 (4.4)

Missing 13 (0.9)

Sex

Female 754 (52.8)

Male 672 (47.1)

Missing 1 (0.1)

Weight statusa

Underweight 68 (4.8)

Healthy weight 924 (64.8)

Overweight 214 (15.0)

Obese 210 (14.7)

Missing 11 (0.8)
a Weight status categories are determined by body mass index (BMI, kg/m2) z score. Underweight: BMI <5th percentile; healthy weight: BMI 5th percentile to
<85th percentile; overweight: BMI 85th percentile to <95th percentile; obese: BMI ≥95th percentile.
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Table 3. Overview of New York City Child Care Evaluation Data Collection Instruments and Resources

Instrument/Data Source Purpose/Content/Strengths and Weakness of Data Source Unit of Analysis

Center Evaluation Component

DOHMH administrative data Primarily used for sampling stratification (center address and location relative to DPHO
catchment areas), and indicators of center participation in DOHMH training programs. Low
data collection cost and burden.

Center

DOHMH staff interviews Provide context for the setting in which the beverage and physical activity regulations are
implemented by interviewing staff responsible for providing child care center training and/or
enforcing regulations. Low data collection cost and burden.

Context

Director, teacher and food
service staff interviews

Respondents’ knowledge of and reported compliance with New York City’s regulations for
beverages, physical activity, and screen time at child care centers. Moderate data collection
cost and burden on center staff and time required.

Center

Site inventory Beverages present in the child care center food storage and preparation areas and the
centers’ physical activity environment. Low data collection cost and burden.

Center

Classroom Evaluation Component

Child information form Director reported child birth dates, sex, race/ethnicity, start date in the center, and number of
days per week and number of hours per day attending the day care. Moderate data collection
cost and burden on center staff and time required.

Center

General observation form Episodes, context, and environment of physical activity in selected classroom. High data
collection cost and time required.

Classroom

Child accelerometry form Height and weight and accelerometer start and stop times for children in selected classroom.
High data collection cost and time required.

Child

Nutrition observation form Components of every meal and snack provided to children in selected classroom. High data
collection cost and time required.

Classroom

Mealtime observation form Quantity of meal and snack items served to and consumed by observed children in selected
classroom. High data collection cost and time required.

Child

Abbreviations: DOHMH, New York City Department of Health and Mental Hygiene; DPHO, District Public Health Office.
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Abstract

Introduction
This article examines the association between the New York City
regulations on beverages served in child care centers and bever-
age consumption among enrolled children. The regulations in-
clude  requirements  related  to  beverages  served  to  children
throughout the day.

Methods
Beverage consumption data were collected on 636 children en-
rolled in 106 group child care centers in New York City. Data on
compliance with the regulations were collected through direct ob-
servation, interviews with center staff, and a site inventory. Lo-
gistic  regression  for  rare  events  was  used  to  test  associations
between compliance with the regulations and beverage consump-
tion.

Results
Compliance with the regulations was associated with lower odds
of children consuming milk with more than 1% fat content and
sugar-sweetened beverages during meals and snacks. There was
not a significant relationship between compliance with the regula-
tions and children’s consumption of water.

Conclusion
The findings suggest a strong, direct relationship between what a
center serves and what a child consumes, particularly regarding
consumption of higher-fat milk and sugar-sweetened beverages.
Therefore, policies governing the types of beverages served in
child care centers may increase children’s consumption of more
healthful beverages and reduce the consumption of less healthful
ones.

Introduction
Beverage consumption is a key factor in caloric intake that con-
tributes to childhood obesity. Consumption of sugar-sweetened
beverages (SSBs) such as sodas and fruit juice drinks with added
sugar is associated with increased energy intake, overweight, and
obesity in children (1–5). Although some research suggests that
consumption of SSBs has decreased in the general population (5),
most studies report that consumption of SSBs among children is
increasing (6–8). Studies on milk consumption show varying ef-
fects on body mass index among children (9–13); however, the as-
sociation between milk fat content and increased caloric intake has
contributed to national guidelines supporting the consumption of
low-fat and nonfat milk (14).

Child care centers have been identified as key settings to address
childhood obesity (15,16). In response to evidence supporting the
need for interventions in child care settings, in 2006 the New York
City Department of Health and Mental Hygiene (DOHMH) modi-
fied regulations governing group child care centers. The modifica-
tions (amendments to Article 47 of the New York City Health
Code) took effect in January 2007 and provided standards for what
centers should offer in terms of beverages, physical activity, and
screen time. The beverage-related regulations specify that 1) SSBs
should not be provided to children, 2) milk served to children aged

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health

and Human Services, the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

www.cdc.gov/pcd/issues/2014/13_0430.htm • Centers for Disease Control and Prevention      1



2 or older should have a fat content of 1% or less, and 3) water
must be readily available to children throughout the day.

This article contributes to the literature on policy interventions for
obesity prevention by assessing the association between compli-
ance with the New York City regulations and beverage consump-
tion in children aged 3 or 4 years enrolled in a child care center in
New York City.

Methods
This evaluation involved a multimethod study design with 2 dis-
tinct data collection activities referred to as Center Evaluation
Component and Class Evaluation Component (17). Center com-
ponent data collection (October 2009–January 2010) focused on
center-level  measures.  Class component data collection (April
2010–June 2010) focused on classroom- and child-level measures.
Information on compliance collected in center and class compon-
ents was intended to be complementary, and the study was not de-
signed to compare compliance across methods.

Study sample

The study population included the 1,654 child care centers  li-
censed by the DOHMH Bureau of Child Care. Centers located in
DOHMH District Public Health Offices (DPHO) catchment areas
receive technical assistance and support services from the DOMH.
Although most (301 of 311) of the DPHO catchment area child
care centers  were located in areas with high levels  of  poverty
(census tracts with 40% or more of families with incomes at 200%
of the federal poverty line or below), only 41% (549 of 1,343) of
the non-DPHO centers were located in neighborhoods with high
poverty levels. To ensure comparability between DPHO and non-
DPHO centers, only centers in low-income, non-DPHO areas were
included in  the  sampling frame.  The final  sampling frame in-
cluded all 311 in DHPO neighborhoods and all 350 child care cen-
ters in 9 comparable low-income non-DPHO neighborhoods. Of
the 260 centers randomly sampled, 26 (10%) were ineligible be-
cause they had an insufficient number of children (fewer than 10),
had no children in the target age group (3- and 4-year-olds), en-
rolled only special-needs children, were closing or had already
closed, or were unreachable. Of the 234 eligible centers, 58 (25%)
refused to participate; 176 (75%) agreed to participate in the cen-
ter component, and 110 (62.5%) agreed to participate in the class
component. Complete beverage consumption data was collected
on 636 children enrolled in 106 centers participating in the class
component (17). Information on 24 children was missing for some
meals in 4 centers. The centers were located in Manhattan, Bronx,
Brooklyn, Queens, and Staten Island.

Data collection

Center component data were collected during 2 site visits of 4
hours each. Data collection activities included computer-assisted,
in-person interviews with child care center directors, teachers, and
food service staff. Interviews documented center demographics,
knowledge of the regulations, physical activity offered, food and
beverages served, and training and technical assistance received.
Data collectors also completed a structured site inventory to docu-
ment child care center facilities and the beverages stored in kit-
chens or pantries. Data on training and technical assistance were
provided by the New York City DOHMH.

Class component data were collected during 2-day site visits (ap-
proximately 8 hours per day during 2 consecutive days) in 1 ran-
domly selected classroom per center of children aged primarily 3
or 4 years. Data collection included structured documentation of
classroom activities, the types of foods and beverages served, staff
characteristics and behavior, and child characteristics and behavi-
or. Each day, 3 children in the classroom (for a total of 6 children
per center) were randomly selected for observation of the amounts
of foods and beverages served and consumed during meal and
snack times. Data collectors reviewed the original beverage pack-
aging (such as milk cartons, bottles, or juice boxes) and recorded
all beverages served and consumed during the day. Data collec-
tion instruments were developed for this evaluation on the basis of
existing validated instruments (18–21). Clearance was obtained
from the ICF International institutional review board.

Measures

Compliance with New York City regulations. Separate measures
of compliance were constructed for each of the 3 components of
the beverage regulations: milk, SSBs, and water. For each bever-
age type, compliance was measured by using a dichotomous indic-
ator coded 1 if the center was compliant with the regulation on that
beverage both at the center level (center component) and at the
classroom level (class component) and 0 otherwise (compliant at
the center level but not at the classroom level, compliant at the
classroom level but not compliant at the center level, not compli-
ant at either level).

In the center component, compliance with beverage regulations
was determined by using data from the inventory of the child care
center facilities. A center was coded compliant with the milk regu-
lation if the center kitchen facilities contained only milk with 1%
milk fat or less. A center was coded as compliant on the SSB regu-
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lation if  beverages with added sweeteners (including artificial
sweeteners) were not found in the center’s kitchen facilities. A
center  was  considered  compliant  with  the  water  regulation  if
teaching staff consistently reported that water was available to
children throughout the day.

In the class component, compliance with beverage regulations was
determined by classroom observation of the types of beverages
served to children during meals and snacks. A center was con-
sidered compliant with regulation on milk if no milk with more
1% fat was served to any of the children with any meal or snack
during the day. A center was considered compliant with the regu-
lation on SSBs if no SSBs were served to any child with any meal
or snack during the day. Finally, a center was considered compli-
ant with the regulation on water if it had drinking water visible
(eg, in pitchers or bottles) or a water fountain in the classroom or
in a nearby hallway.

Beverage consumption. Consumption of milk with more than 1%
fat, consumption of SSBs, and consumption of water were coded
by using dichotomous indicators of whether a child consumed the
beverage type (milk with more than 1% fat, SSB, water) at any
meal during the day. Milk consumption was coded 1 if a child
consumed milk with more than 1% fat with any meal or snack dur-
ing the day in child care and 0 otherwise. SSB consumption was
coded 1 if a child consumed an SSB with any meal or snack dur-
ing the day in child care and 0 otherwise. Water consumption was
coded 1 if a child consumed water with any meal or snack during
the day in child care and 0 otherwise.

Control variables. Variables theorized to affect beverage consump-
tion were considered as control variables; if these variables exhib-
ited a significant bivariate relationship with the dependent vari-
able of interest, they were included in the multivariate models. The
following center-level variables were included in the analysis: cen-
ter’s  participation  in  1)  Child  and  Adult  Care  Food  Program
(CACFP) and 2) Head Start; 3) location inside or outside a DPHO
catchment area; 4) average classroom size; 5) number of hours of
operation per day; 6) student–teacher ratio; 7) annual teaching
staff  turnover  rate;  8)  participation  in  Eat  Well  Play  Hard
(EWPH); 9) the number of staff  trained in EWPH Training of
Trainers (TOTs); and 10) the number of TOTs-trained staff in the
classroom of observation. The number of meals the observed child
consumed during the day of observation was included to account
for increased likelihood of consuming any beverage, including
those prohibited by the regulations, by children who had more
meals during the day compared with those who had fewer meals
(eg, refused to have some of the meals provided by the center).

Analysis

Multiple regression analysis was used to assess the association
between compliance and beverage consumption while controlling
for potential confounding factors. Because most children did not
consume prohibited beverages, the distribution of the dependent
variables was skewed toward 0. To correct for potential bias and
inefficiency of the logistic regression resulting from a zero-in-
flated sample, logistic regression for rare events was used (22). All
analyses were conducted using Stata 11 (StataCorp LP).

As a robustness check, we re-estimated all models using logistic
regression with robust standard errors, which corrects for ineffi-
ciency of the estimates due to clustering (23,24). The results ob-
tained by using logistic regression with robust  standard errors
were virtually the same as the results obtained by using rare event
logistic regression.

Results
An  average  center  in  the  sample  had  about  16  children  per
classroom and 6 children per teacher and was open for about 10
hours per day. An average center participated in one training re-
lated to nutrition other than EWPH. In an average center and in an
average classroom, fewer than 1 teacher participated in TOTs (Ta-
ble 1). Most (59.3%) centers were located in the DPHO catch-
ment area; 87.7% participated in CACFP, 68.9% participated in
Head Start, and 39.6% participated in EWPH (Table 1).

Overall, the level of compliance with the regulations in the cen-
ters was high (Table 2). Most centers (75.5%) complied with the
milk regulation, and 67% of the centers did not serve SSBs. Wa-
ter was available to children in 52.8% of the centers. All centers in
the sample provided meals to children. The number of centers
where children consumed beverages brought from home varied by
meal  type  and  day  of  observation.  Most  centers  (92  centers,
83.6%) did not allow any food from home. Only 2 centers (1.9%)
allowed foods from home for all eating occasions. The other 16 al-
lowed it at some eating occasions.

Most children in the sample did not consume beverages prohib-
ited by the regulations: 90% did not consume milk with more than
1% fat, and 86.8% did not consume SSBs (Table 2). Only 27% of
the children consumed water with meals or snacks.

Logistic regression analyses showed that compliance with regula-
tions was associated with lower likelihood that a child consumed
milk with more than 1% fat content or SSBs. Compliance was not
associated with the likelihood of the child consuming water dur-
ing meals or snacks (Table 3).
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Milk (Model 1). Children in centers that were compliant with the
milk regulation had 97% lower odds of consuming milk with more
than 1% fat with any meal or snack than children in centers that
were not compliant (adjusted odds ratio [AOR], 0.03; 95% CI,
0.01–0.09). Children in centers that participated in CACFP and in
a greater number of training programs (beyond EWPH) were less
likely to consume milk with more than 1% fat than children in
centers that did not participate in the program (Table 3). Longer
operating hours, center’s participation in EWPH, and greater num-
ber of meals and snacks were associated with greater likelihood
that the child consumed milk with more than 1% fat. The indicat-
or of center’s participation in Head Start was dropped from the re-
gression model because none of the children in centers that parti-
cipated in Head Start consumed milk with more than 1% fat.

Sugar-sweetened beverages (Model 2). Children in centers com-
pliant with the SSB regulation had 86% lower odds of consuming
SSBs with any meal or snack than children in centers that were not
compliant (AOR, 0.14; 95% CI, 0.07–0.26). Center’s participa-
tion in CACFP and Head Start, the higher number of nutrition-re-
lated training programs other than EWPH, and larger classroom
size were associated with lower likelihood that  the child  con-
sumed SSBs (Table 3). A greater number of meals or snacks the
child had during the day and center’s participation in EWPH were
associated with a higher likelihood that SSBs were consumed with
a meal or a snack.

Water (Model 3): Compliance with the water regulation was not
associated with the likelihood of the child consuming water with a
meal or a snack during the day (AOR, 0.70; 95% CI, 0.46–1.08).
Factors associated with higher likelihood that the child consumed
water with a meal or a snack were center’s participation in Head
Start, location in a DHPO area, longer operating hours, greater
teaching staff turnover, and greater number of meals and snacks
during the day (Table 3).  In contrast,  center’s  participation in
CACFP was associated with lower likelihood that the child con-
sumed water with a meal or a snack.

Discussion
The literature on beverage consumption in child care settings fo-
cuses either on the assessments of nutritional content and quality
of foods and beverages consumed in child care, often comparing
them with national guidelines and standards (25–28) or on re-
views comparing regulations in different  jurisdictions (29,30).
This evaluation bridges the gap between those 2 strands of re-

search and directly examines the link between regulations and
consumption. Studies have reported the effectiveness of regulat-
ory approaches in school-aged children (31,32). Ours is the first
study to examine the association of these types of interventions on
children’s  beverage  consumption  in  child  care  centers  in  the
United States.

Our findings show a strong association between center compli-
ance with the New York City regulations and the types of bever-
ages children consumed. Children in centers compliant with the
regulations were less likely to consume SSBs and milk with more
than 1% fat content than children in noncompliant centers. The
results are encouraging and suggest that regulations prohibiting
unhealthful beverages have the potential to limit consumption of
these beverages among children in child care settings.

Our evaluation found that relatively few centers served unhealth-
ful  beverages (23.6% served milk with more than 1% fat,  and
33.0% served SSBs). Because we wanted to create as restrictive a
measure of compliance as possible, our measure may underreport
compliance with the milk regulation. Specifically, we considered a
center noncompliant with the regulation when milk with more 1%
fat was found in the kitchen facilities. In centers serving children
younger than 2 years, milk with more than 1% fat may have been
stored on their premises but it was not served to children older
than 2.

The degree to which less healthful beverages are served in child
care settings varies. A recent study of child care centers in North
Carolina found that 8% of the centers in the study sample served
SSBs but as many as 50% served whole milk to children aged 3 to
5 (26). Studies conducted in New York City (29) and Georgia (33)
found that water was available to children in about 50% and 55%
of the centers, respectively, which is consistent with our findings
(48%).

We did not find a significant association between compliance with
the water regulation and the likelihood that the child consumed
water with meals or snacks. Data collection on consumption of
beverages was conducted only during meals and snacks, whereas
the New York City regulations aimed at increasing the consump-
tion of water throughout the day including meal and snack times.
Because of the intensive and intrusive nature of data collection
during 8 hours in a classroom, we focused on observation of con-
sumption at meal times.

Despite that limitation, our findings are similar to those reported in
the literature. A study of Connecticut child care centers found that
despite policies promoting the availability and accessibility of wa-
ter  in  child  care  centers  and  the  availability  of  water  in  most
classrooms, children were not prompted to drink water or the wa-

PREVENTING CHRONIC DISEASE VOLUME 11, E180

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY     OCTOBER 2014

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

4       Centers for Disease Control and Prevention  •  www.cdc.gov/pcd/issues/2014/13_0430.htm



ter was accessible only to adults (34). These data suggest that edu-
cation and support on water consumption may be needed to facilit-
ate greater compliance with regulations.

Consistent with the literature, participation in CACFP and Head
Start was associated with improved beverage-related outcomes
(35,36).  Participation in Head Start  was associated with lower
odds that children consumed SSBs and greater odds that a child
consumed water with any meal or snack. Furthermore, in centers
participating in Head Start, none of the children consumed milk
with more than 1% fat. Participation in CACFP was associated
with lower odds that children consumed SSBs, but, unlike parti-
cipation in Head Start, it was also associated with lower odds that
the child consumed water with any meal or snack. This finding is
consistent with the requirements of the 2 programs: Head Start
guidelines  encourage  water  consumption  and,  before  2011,
CACFP guidelines encouraged the provision of low-fat milk at all
mealtimes and recommended that water not be placed on the table
during meal  times for  children aged 3 to  5 years  (the CACFP
policy was revised in 2011 and allows for water on the table dur-
ing meals) (37,38).

One limitation of our study is the use of a cross-sectional design
that does not establish cause between the adoption of the regula-
tions and child-level outcomes. However, we did find an associ-
ation between compliance with the types and frequency of bever-
ages that children consumed. We are not aware of any systematic
assessment of the consumption of SSBs, milk, or water in child
care centers in New York City before the adoption of the regula-
tion and cannot assess, even indirectly, any differences in day care
center consumption after the introduction of the regulations. An-
other limitation of the study is that the data related to compliance
with the New York City regulations at the center level is, in part,
based on staff self-reports. To minimize the measurement bias,
when possible, we used site inventories to capture center-level
compliance. Furthermore, we captured classroom-level compli-
ance  through  direct  observations.  Combining  data  from both
sources strengthens the robustness of our compliance measure.

This study considered only beverages consumed during the child
care center day and excluded beverages consumed in the home. As
much as 70% of sugar-sweetened beverages may be consumed in
the home (38). Nevertheless, within the limitations of the study
setting, our findings highlight the potential effectiveness of policy
interventions in child care centers and illustrate the need for fur-
ther exploration of the relationship between regulations and con-
sumption of less healthful beverages.
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Tables

Table 1. Characteristics of 106 Child Care Centers, New York City, 2010

Variable Value

Continuous, mean (SD)

Average classroom size, no. of children, range, 7–27 16.5 (3.5)

Operating hours, hours/day, range, 6.75–13.5 10.0 (1.0)

Student–teacher ratio, range, 0.30–22 5.8 (3.0)

Teaching staff turnover, range, 0–0.80 0.08 (0.13)

No. of nutrition-related training programs other than Eat Well Play Hard in which the center
participated, range, 0–2a

0.77 (0.62)

No. of staff in the center who participated in Training of Teachers, range, 0–23b 0.55 (2.41)

No. of staff in the classroom who participated in Training of Teachers, range, 0–3b 0.66 (0.93)

No. of meals the child had during the day of observation, range, 2–4 3.05 (0.35)

Categorical, no. (%)

Center was in a District Public Health Officec catchment area 63 (59.3)

Center participated in Child and Adult Care Food Programd 93 (87.7)

Center participated in Head Starte 73 (68.9)

Center participated in Eat Well Play Harda 42 (39.6)
a Eat Well Play Hard is a technical assistance program of the New York City Department of Health and Mental Hygiene that teaches staff and children about nutri-
tion and physical activity.
b Eat Well Play Hard Training of Teachers is a technical assistance program of the New York City Department of Health and Mental Hygiene that teaches child care
center staff how to lead the Eat Well Play Hard nutrition and physical activity curriculum in their classrooms.
c District Public Health Offices are a program of the New York City Department of Health and Mental Hygiene that target resources to high-need neighborhoods in
the South Bronx, East and Central Harlem, and North and Central Brooklyn. These centers all received 2 sessions of individualized on-site technical assistance.
Only 97 centers were counted.
d The Child and Adult Care Food Program is a program of the United States Department of Agriculture that administers federal grants to state health departments
to provide nutritious meals and snacks to low-income individuals.
e Head Start is a comprehensive developmental program for preschool aged children and their families who earn household income below the federal income
poverty threshold administered by the Administration for Children and Families within the United States Department of Health and Human Services.
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Table 2. Compliancea With the New York City Regulation on Milk, SSBs, and Water and Beverage Consumptionb in 636 Children in
106 Child Care Centers, New York City, 2010

Measure No. (%)

Compliance with New York City regulations (n = 106)

Milk served to children 2 years and older should have a fat content of 1% or less

Compliant 80 (76.4)

Not compliant 26 (24.5)

SSBs should not be provided to children (n = 106)

Compliant 70 (66.7)

Not compliant 36 (33.3)

Water must be readily available to children throughout the day (n = 106)

Compliant 56 (51.8)

Not compliant 50 (41.2)

Beverage consumption (n = 636)

Child consumed milk with more than 1% fat

No 576 (90.6)

Yes 60 (9.4)

Child consumed SSBs

No 552 (86.8)

Yes 84 (13.2)

Child consumed water

No 464 (72.9)

Yes 172 (27.0)

Abbreviation: SSBs, sugar-sweetened beverages.
a See Methods section for a description of measures of compliance.
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Table 3. Logistic Regression for Rare Events Models of the Association Between Compliance With New York City Regulations and
Beverage Consumptiona, Children in 106 Child Care Centers, New York City, 2010

Variable

OR (95% CI)

Model 1: Milk (N = 636) Model 2: SSBs (N = 636) Model 3: Water (N = 636)

Compliancea 0.03 (0.01–0.09) 0.14 (0.07–0.26) 0.70 (0.46–1.08)

Child and Adult Care Food
Programb

0.42 (0.18–0.94) 0.41 (0.20–0.83) 0.22 (0.12–0.40)

Head Startc Dropped 0.18 (0.07–0.43) 2.75 (1.74–4.34)

Center in a District Public Health
Office catchment aread

1.43 (0.62–3.31) 0.90 (0.42–1.93) 1.68 (1.01–2.79)

Average classroom sizee 1.04 (0.94–1.14) 0.81 (0.74–0.87) 0.93 (0.87–1.00)

Operating hourse 4.27 (2.64–6.89) 1.39 (0.96–1.99) 1.30 (1.03–1.65)

Student–teacher ratioe 0.92 (0.81–1.06) 0.95 (0.84–1.07) 0.95 (0.89–1.03)

Teaching staff turnovere 0.16 (0.01–1.66) 0.16 (0.02–1.12) 4.89 (1.11–21.47)

Center participated in Eat Well Play
Hardf

4.54 (1.89–10.9) 2.44 (1.08–5.49) 1.33 (0.80–2.22)

No. of nutrition-related training
programs other than Eat Well Play
Hardf in which the center
participated

0.42 (0.24–0.72) 0.28 (0.14–0.55) 1.26 (0.92–1.72)

No. of staff in the center who
participated in Training of
Teachersg

1.00 (0.77–1.30) 0.67 (0.44–1.02) 1.04 (0.96–1.12)

No. of staff in the classroom who
participated in Training of
Teachersg

0.38 (0.14–1.05) 0.99 (0.62–1.56) 0.95 (0.73–1.24)

No. of meals the child had during
the day of observation

5.97 (2.17–16.38) 2.85 (1.36–5.95) 3.62 (2.13–6.14)

Abbreviations: SSBs, sugar-sweetened beverages; OR, odds ratio; 95% CI, 95% confidence interval.
a Noncompliant at center level, classroom level, or both levels is the reference category. See Methods for a description of measures of compliance.
b The Child and Adult Care Food Program is a program of the United States Department of Agriculture that administers federal grants to state health departments
to provide nutritious meals and snacks to low-income individuals.
c Head Start is a comprehensive developmental program for preschool-aged children and their families who earn household income below the federal income
poverty threshold administered by the Administration for Children and Families in the Department of Health and Human Services (HHS). This variable was dropped
from the model because none of the Head Start centers were noncompliant.
d District Public Health Offices are a program of the New York City Department of Health and Mental Hygiene that target resources to high-need neighborhoods in
the South Bronx, East and Central Harlem, and North and Central Brooklyn. These centers all received 2 sessions of individualized on-site technical assistance.
e All continuous variables in the model are mean-centered.
f Eat Well Play Hard is a technical assistance program of the New York City Department of Health and Mental Hygiene that teaches staff and children about nutri-
tion and physical activity.
g Eat Well Play Hard Training of Teachers is a technical assistance program of the New York City Department of Health and Mental Hygiene that teaches child care
center staff how to lead Eat Well Play Hard nutrition and physical activity curriculum in their classrooms.
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Abstract

Introduction
Physical  activity  may  protect  against  overweight  and  obesity
among preschoolers, and the policies and characteristics of group
child care centers influence the physical activity levels of children
who attend them. We examined whether children in New York
City group child care centers that are compliant with the city’s
regulations on child physical activity engage in more activity than
children in centers who do not comply.

Methods
A sample of 1,352 children (mean age, 3.39 years) served by 110
group child care centers in low-income neighborhoods particip-
ated. Children’s anthropometric data were collected and accelero-
meters were used to measure duration and intensity of physical
activity. Multilevel generalized linear regression modeling tech-
niques were used to assess the effect of center- and child-level
factors on child-level physical activity.

Results
Centers’ compliance with the regulation of obtaining at least 60
minutes of total physical activity per day was positively associ-
ated with children’s levels of moderate to vigorous physical activ-
ity (MVPA); compliance with the regulation of obtaining at least
30  minutes  of  structured  activity  was  not  associated  with  in-
creased levels of MVPA. Children in centers with a dedicated out-
door play space available also spent more time in MVPA. Boys
spent more time in MVPA than girls, and non-Hispanic black chil-
dren spent more time in MVPA than Hispanic children.

Conclusion
To increase children’s level of MVPA in child care, both time and
type of activity should be considered. Further examination of the
role of play space availability and its effect on opportunities for
engaging in physical activity is needed.

Introduction
As a result of rising childhood obesity rates, public health practi-
tioners have examined the effects of environmental and policy
change interventions to promote childhood physical activity (PA)
(1–5). Previous findings indicate that preschool-aged children en-
gage in low levels of vigorous activity and spend large amounts of
time inactive (3,6). Evidence from longitudinal and cross-section-
al studies suggests that PA protects against overweight and obesity
among preschoolers and that policies and characteristics of group
child care centers influence PA levels of children who attend them
(7–10). Child care policies provide a promising strategy to ad-
dress children’s PA and potential obesity (11–13).
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In 2007, New York City’s (NYC’s) Department of Health and
Mental Hygiene (DOHMH) implemented modified regulations
governing group child care centers, establishing minimum stand-
ards for PA, beverage consumption, and television viewing for
children (14). The PA-related regulations require centers to sched-
ule at least 60 minutes of total PA per day and at least 30 minutes
of structured PA per day for students in full-day classrooms. NYC
DOHMH also provided PA trainings and associated technical as-
sistance (ie, Sports, Play and Active Recreation for Kids [SPARK]
and Eat Well Play Hard Training of Teachers [TOTs] curricula)
(15,16). This article addresses how compliance with requirements
to  offer  at  least  30  minutes  of  structured  PA  and  at  least  60
minutes of total PA each day is associated with children’s moder-
ate to vigorous PA (MVPA).

Methods
The evaluation used a multicomponent design. A center evalu-
ation component assessed center-level compliance with regula-
tions and organizational characteristics associated with compli-
ance. A classroom evaluation component assessed classroom-level
compliance with regulations during a 2-day period and child-level
PA using accelerometers. In this issue of Preventing Chronic Dis-
ease (PCD), Breck et al present a full description of the methods
(17). Institutional review boards at ICF International and NYC
DOHMH approved the study protocol.

Center selection

From among the 1,654 early child care and education centers li-
censed by NYC DOHMH Bureau of Child Care, a random sample
of 176 eligible centers agreed to participate in the center evalu-
ation component (fall  2009). We limited the sample to centers
serving low-income communities, defined by census tracts with
40% or more of  families with incomes at  200% of the federal
poverty line or below and stratified by location in District Public
Health Office (DPHO) catchment areas. A sample of 110 of the
176 centers participated in the classroom evaluation component
(spring 2010). These 110 centers represented 63% of the invited
random, stratified sample. We randomly selected 1 classroom of
preschoolers per participating center for 2 days of observation.

As part of the classroom component, data collectors documented
variables related to classroom compliance through observation
(eg, beverages teachers served, structured and unstructured PA
offered, screen time offered). Although we originally did not pro-
pose to compare or contrast results of the center and classroom
methods for assessing compliance, the resulting data allowed us an
opportunity to examine whether and how strongly these different
compliance measures related to our outcomes of interest. Also in

this issue of PCD, Lessard et al discuss the definitions of compli-
ance and each element’s data source (18). Briefly, the center com-
ponent assessed compliance at the center level using staff report
(ie, teacher or director reported that children spent at least 30 total
minutes per day in structured PA and a combined total of at least
60 total minutes per day in structured and unstructured PA). The
classroom component assessed compliance with the regulations
using direct observation of PA offerings in selected classrooms
(ie, data collectors observed all structured and unstructured PA
events offered to determine if amounts totaled at least 30 minutes
of structured PA and at least 60 minutes for all structured and un-
structured PA).

Participants

Eligible participants included 1,465 children from the 110 parti-
cipating centers.  The resulting sample included 1,352 children
who participated in accelerometry data collection and had com-
plete data. Our analysis excluded children aged younger than 2
years, 10 months or older than 5 years, 11 months or those with
missing date-of-birth information (n = 38). The analysis also ex-
cluded children who experienced malfunctions of accelerometer
equipment (n = 72) or an error in assignment of the acceleromet-
ers worn during the 2-day observation period (n = 3). Approxim-
ately one-fifth of children (21.7%) wore accelerometers for only 1
day; they were included in the sample. A comparison of children
included with those excluded showed that the only significant dif-
ference was that  excluded children were slightly  younger  (in-
cluded: mean, 3.39 y; excluded: mean, 3.27 y).

Data collection and analysis methods

Data on children’s heights and weights were collected to assess
body mass index (BMI), and accelerometers measured duration
and intensity of PA. Children wore accelerometers only while in
the child care center. Before arrival on the first day of data collec-
tion, data collectors recalibrated accelerometers to record a 15-
second epoch. Because of an error in recalibration, 140 children
wore accelerometers set  to a 1-minute epoch rather than a 15-
second epoch. These children were included in the sample, and the
analyses were adjusted for their inclusion.

On the first day of observation, data collectors placed an accelero-
meter (ActiGraph GT3X) on each participating child. We calcu-
lated accelerometer wear times using the recorded times at which
belts were put on and taken off children, and adjusted for likely
nonwear  time  (defined  below).  Procedures  were  repeated  the
second day with the same accelerometer used both days (except
for those children who wore accelerometers only 1 day). The ac-
celerometers were to be worn on both days of classroom data col-
lection. Although 1 to 2 days of accelerometry data are below the
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number of days recommended to provide reliable estimates of PA,
the procedure needed to be brief, as it was administered with 3-
year-olds in actual day care centers during normal operation.

Accelerometry data were processed using an Excel macro pro-
gram developed by Stewart Trost and used with his permission (S.
Trost,  personal  communication).  Cut  points  developed  for
preschool-aged children by Pate and colleagues (19) were used to
determine how much time each child engaged in different levels of
PA. Because children wore accelerometers for varying lengths of
time, we calculated minutes per hour of wear time to standardize
data across children. For children who wore accelerometers both
days, we calculated minutes of wear time per hour for each day
separately and then averaged across both days.

According to the Institute of Medicine’s Early Childhood Obesity
Prevention Policies, toddlers and preschool-aged children should
be provided opportunities for 15 minutes of light, moderate, and
vigorous PA per hour while in care (20). To be consistent with In-
stitute of Medicine recommendations, we analyzed MVPA among
the children participating in this study. The calculated PA levels
included sedentary (eg, sitting), light (eg, slow walking), moder-
ate (eg, fast walking, skipping), and vigorous (eg, running). Accel-
erometry data were classified as follows: sedentary PA (<100 av-
erage counts/minute), light PA (≥100 and <1,680 average counts/
minute),  moderate  PA  (≥1,680  and  <3,368  average  counts/
minute),  vigorous  PA (≥3,368  average  counts/minute).  Thus,
MVPA included periods with total average counts greater than or
equal to 1,680. Periods with consecutive zero counts lasting 60
minutes or longer were defined as nonwear time and were ex-
cluded from total wear time.

Calculation of compliance with PA regulations

Centers’ compliance scores were calculated using procedures de-
scribed in this issue of PCD by Lessard et al (18). Categories of
compliance  were  as  follows:  1)  compliant  with  center  and
classroom components, 2) compliant with center component but
not classroom component, 3) compliant with classroom compon-
ent but not center component, and 4) compliant with neither com-
ponent. In these analyses, we included 2 binary indicators: 1) con-
sistently compliant with the regulation of at least 30 minutes of
structured PA per day in both center and classroom components,
and 2) consistently compliant with the regulation of at least 60
minutes of total PA per day in both center and classroom compon-
ents.

Variables and analysis approach

To account for clustering of children within centers, we used 2
hierarchical linear models that consisted of 2-level generalized lin-
ear regressions assessing effects of center- and child-level factors
on child-level  PA. Covariates from both center and classroom
components were examined for multicollinearity. Only the indicat-
ors of compliance with the regulations for structured PA and total
PA exhibited evidence of collinearity. We then examined bivari-
ate relationships among variables theorized to have effects on PA.
Variables with significant bivariate relationships were included in
the final models. Given their collinearity, the 2 compliance vari-
ables were included in separate models. All other covariates were
included in both models. All analyses were conducted using Stata
version 11 (StataCorp LP).

All continuous covariates were grand-mean centered to facilitate
interpretation of  intercepts  as  mean minutes per  hour spent  in
MVPA when covariates were held at referent or grand-mean val-
ues. Center-level covariates included Child and Adult Care Food
Program (CACFP),  Head Start,  and NYC DPHO status;  mean
classroom size;  operating hours;  student:teacher ratio;  teacher
turnover; and indicators of staff PA training (ie, SPARK and TOT)
and play space availability (ie, dedicated outdoor, shared outdoor,
or indoor). Child-level covariates included age, sex, race/ethnicity,
and BMI. As noted, because of a recalibration error, 140 accelero-
meters had a 1-minute epoch setting. The potential effect of this
difference was accounted for by including an indicator of epoch
setting (1 = 1-minute, 0 = 15-second) in the models.

Results
PA levels of children

Boys spent significantly more time in MVPA than girls (Table 1).
Levels of MVPA did not differ significantly for other child-level
characteristics.

The number of centers considered compliant varied by evaluation
component. For the regulation of at least 30 minutes of structured
PA, 84 of 107 centers with complete data (78.5%) complied using
the center component, and 32 of 107 centers with complete data
(29.9%) complied using the classroom component. For the regula-
tion of at least 60 minutes of total PA, 95 of 109 centers with com-
plete data (87.2%) complied using the center component, and 28
of 109 centers with complete data (25.7%) complied using the
classroom component. Across components, 23 of 107 centers with
complete data (21.5%) consistently complied (ie, complied with
using both evaluation components) with the structured PA regula-
tion, and 33 of 109 centers with complete data (30.3%) consist-
ently complied with the total PA regulation.
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Children’s levels of PA varied by centers’ compliance with PA
regulations (Table 2). Children in centers consistently compliant
with both center and classroom components spent more time in
MVPA than children in centers not consistently compliant. Cen-
ters did not differ in amount of time children spent in MVPA by
compliance with the regulation for at least 30 minutes of struc-
tured PA.

Relationships among compliance, covariates, and
PA levels

Table 3 presents results for compliance with the regulation for 30
minutes of structured PA per day; Table 4 presents results for
compliance with the regulation for 60 minutes of total PA per day.
For the first model, the intra-class correlation (ICC) was 0.161; for
the second model, the ICC was 0.169. These findings indicate that
in both models, more than 15% of the total variation in MVPA
was attributable to the center level (ie, variation among centers in
children’s MVPA).

On average, children spent between 4 and 5 minutes per hour in
MVPA. At the center level, amount of time spent in MVPA was
not associated with consistent compliance with the regulation for
30 minutes of structured PA per day (Table 3). However, amount
of time spent in MVPA was significantly associated with consist-
ent compliance with the regulation for 60 minutes of total PA per
day. Children attending centers consistently compliant with this
regulation spent nearly 1 minute longer per hour in MVPA than
those attending centers that were not consistently compliant with
this regulation (Table 4).

Among other center-level covariates, results for both models were
similar. Only availability of dedicated outdoor play space was sig-
nificantly associated with MVPA. Children attending centers with
dedicated outdoor play spaces spent nearly 1 minute more per
hour in MVPA than those attending centers that did not have ded-
icated outdoor play spaces (Tables 3 and 4).

At the child level, results for the models were similar. Male chil-
dren spent more time in MVPA than girls (reference category),
and children who were non-Hispanic black spent more time in
MVPA than those who were Hispanic (reference category). A 1-
minute accelerometer epoch had no significant effect on amount of
time spent in MVPA, supporting inclusion of these data in the
models  (Tables  3 and 4).  (Results  of  models  for  light  PA and
sedentary PA [not presented] are available upon request from the
corresponding author.)

Discussion
We examined how compliance with NYC’s regulations on PA re-
lated to amount of time children in group child care centers en-
gage in MVPA. Although previous studies have analyzed state
policies for PA in child care centers (11–13), few have examined
the effect of compliance with the policies on children’s PA. In our
study, children’s levels of MVPA were associated with imple-
mentation of regulations requiring at least 60 minutes of total PA
per day in group child care centers. However, compliance with the
regulation for at least 30 minutes of structured PA per day was not
associated with amount of time spent in MVPA.

The findings regarding compliance suggest that regulations for 60
minutes of total PA are related to increased time spent in MVPA
among this age group in child care settings, consistent with previ-
ous  findings  indicating that  supportive  environments  promote
MVPA (9). Centers varied in the proportions of structured and un-
structured PA comprising the 60 minutes of total PA offered. An-
ecdotally, data collectors observing PA offerings noted that struc-
tured PA activities often involved children engaging in less move-
ment (eg, moving or jumping in place) than did unstructured PA
activities (eg, running in an outdoor play space). This finding is
consistent with several previous studies that found unstructured
play to be associated with more MVPA (3,10,22,23). To be com-
pliant with the regulation for 60 minutes of total PA, staff in group
child care centers who want to engage children in more MVPA per
day may find it beneficial to offer more time in unstructured PA.
This offering would be in addition to 30 minutes of structured PA
and would be similar to Let’s Move! Child Care’s recommenda-
tion that centers should offer 60 to 120 minutes of PA per day
(23). Unlike findings from previous studies (9), we found no evid-
ence that providing teachers with trainings on implementation of
quality PA opportunities in the classroom was associated with
time  spent  in  MVPA.  That  compliance  with  regulations  for
amount of time offered for structured PA was not significantly as-
sociated  with  MVPA does  not  necessarily  imply  that  policies
should promote only unstructured PA, but policy makers should
consider these findings in determining targeted levels of PA and
types of activities offered to promote PA.

Children attending centers with a dedicated outdoor play space
spent significantly more time in MVPA, suggesting that time spent
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in outdoor play may promote MVPA. More research is needed to
understand the pathways. Lessard et al report in this issue of PCD
that centers with a dedicated outdoor play space were more likely
to comply with implementing the center component (18). The po-
tential importance of a center’s access to dedicated outdoor play
space for complying with regulations and for promoting children’s
MVPA is noteworthy. Centers should consider offering outdoor
PA opportunities  as  well  as  types of  play equipment  and play
space environment when implementing PA policy (9,10,13).

Limitations

Because the evaluation began after NYC child care regulations
were implemented,  it  was not  feasible  to conduct  a  study that
tested causal  hypotheses or to conduct pre–post  analyses.  The
cross-sectional study design used multiple methods of data collec-
tion, however, and used multivariate, multilevel statistical models
to strengthen our ability to isolate center-level contribution of reg-
ulation compliance to child-level outcomes while controlling for
relevant covariates.

Study methods relied on both observational data collection and
self-report, each of which has potential biases (eg, for observation:
inaccurate  or  inconsistent  classification,  potential  variation in
activities/outcomes outside the period of observation; for self-re-
port: inaccurate recall, social desirability). Training of data collect-
ors and piloting of data collection procedures were used to refine
the data collectors’ skills and comfort to reliably document obser-
vational data; still, the possibility existed for imprecise, inaccurate,
or incomplete observations and inaccurate or more socially desir-
able survey responses.

The issue of recalibration errors for accelerometers of a small
number of children was another limitation. To account for this,
statistical analyses included epoch setting as a covariate. Results
suggested the error had no significant effect on our findings. Addi-
tionally, the use of a 1- to 2-day period to collect accelerometry
data was a limitation, because this time frame is below the num-
ber of days recommended to provide reliable estimates of physical
activity. Estimates of MVPA therefore may be less reliable in this
study than in  others  that  used a  longer  data  collection period.
However, although we used a brief observation period, we con-
tend this is acceptable given the limitations of the setting of the re-
search and age of participants.

Finally, although efforts were made to recruit all child care cen-
ters that met study inclusion criteria, some centers declined parti-
cipation. Centers that declined participation in the classroom com-
ponent were less likely to have been compliant in the center com-
ponent. Therefore, the findings may not be generalizable to all
NYC child care centers.  Given our focus on recruiting centers
serving low-income areas, our findings are more likely generaliz-
able to such centers and the children they serve.

Implications

Our findings have implications for NYC DOHMH regarding its
regulations and for other jurisdictions contemplating similar PA
standards. Policy makers may consider that similar centers also
may struggle to comply with regulation targets for time in PA.

Compliance with NYC’s PA regulations had mixed associations
with children’s PA. Compliance with the structured PA regulation
was not associated with increased MVPA, while compliance with
the total PA regulation (structured and unstructured) was associ-
ated with increased MVPA. Policy makers may consider recom-
mendations for both unstructured and structured PA to promote in-
creases in children’s MVPA while in child care. Environmental in-
frastructure factors were associated with higher levels of physical
activity; presence of a dedicated outdoor play space was strongly
associated with an increase in time spent in MVPA. As policy
makers contemplate the levels of PA deemed appropriate for chil-
dren in group child care, they may consider the kinds of PA man-
dated and the influence of certain environmental factors on PA
levels. Given that presence of shared and indoor play spaces was
not associated with increased amounts of MVPA while presence
of dedicated outdoor play spaces was, lack of outdoor play spaces
may create potential barriers to engaging in PA. Further examina-
tion of the role of play space availability in promoting PA in child
care centers would inform the nuances of the relationship. Al-
though we provide cross-sectional evidence of the association of
regulations and child-level PA behaviors, longitudinal research is
needed to establish causal connections of regulations for group
child care centers to children’s health outcomes.
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Tables

Table 1. Mean Minutes Per Hour for Child-Level Moderate to Vigorous Physical Activity (MVPA) Among Children in New York City
Group Child Care Centers, 2010

Characteristic MVPA, Mean (Standard Deviation)

Age, y (n = 1,352)

2 5.20 (2.08)

3 6.14 (3.52)

4 6.26 (3.57)

5 6.22 (3.33)

Sex (n = 1,351)

Male 6.67 (3.82)

Female 5.70 (3.12)a

Body mass index (n = 1,352)

Underweight 6.00 (3.21)

Normal 6.10 (3.51)

Overweight 6.08 (3.31)

Obeseb 6.65 (3.67)
a P < .001.
b Based on guidelines of the National Heart, Lung, and Blood Institute (21).
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Table 2. Children’s Mean Minutes Per Hour of Moderate to Vigorous Physical Activity (MVPA), by Child Care Center Compliance,
New York City, 2010

Structured Physical Activity Regulation, Duration of MVPA

Not Compliant
With Center

Component or
Classroom
Component

Compliant
With Center
Component

Compliant
With

Classroom
Component

Compliant With
Center and
Classroom

Components

Mean (Standard Deviation)

30 Minutes

n = 162 n = 729 n = 124 n = 301

6.29 (3.76) 6.17 (3.32) 5.64 (3.76) 6.42 (3.68)

60 Minutesa

n = 128 n = 744 n = 65 n = 403

5.22 (3.07) 6.02 (3.28) 6.25 (3.84) 6.72 (3.89)
a P < .001.
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Table 3. Minutes Per Hour of MVPA Among Children in Group Child Care Centers, by Compliance With 30 Minutes of Structured PA,
New York City, 2010

Variable β SE

Level 2 — Center-Level Variables (n = 103)

Consistently compliant with 30 minutes of structured activity −0.089 0.39

Center characteristics

CACFPa −0.51 0.54

Head Startb 0.25 0.40

DPHOc area/technical assistance 0.51 0.32

Average classroom size 0.05 0.05

Daily operating hours (total) −0.10 0.19

Student:teacher ratio −0.06 0.06

Teacher turnover rate 0.91 1.30

Training

Center participated in SPARKd −0.11 0.73

No. of physical activity trainings other than SPARK −0.62 0.35

No. of center staff trained in 1st SPARK 0.00 0.02

No. of center staff trained in 2nd SPARK −0.01 0.05

No. of center staff trained in TOTe 0.06 0.08

No. of classroom staff trained in SPARK 0.24 0.16

No. of classroom staff trained in TOT 0.04 0.19

Infrastructure

Indoor play space 0.08 0.36

Outdoor play space 0.92f 0.36

Shared outdoor play space 0.08 0.42

Level 1 — Child-Level Variables (n = 1,278)

Age 0.09 0.18

Male 1.05g 0.19

Raceh

Abbreviation: MVPA, moderate to vigorous physical activity.
a The Child and Adult Care Food Program (CACFP) is a program of the US Department of Agriculture that administers federal grants to state health departments to
provide nutritious meals and snacks to low-income people.
b Head Start is a comprehensive developmental program for preschool-aged children and their families who earn a household income below the federal income
poverty threshold administered by the Administration for Children and Families in the US Department of Health and Human Services.
c District Public Health Offices (DHPO) is a program of the New York City Department of Health and Mental Hygiene (NYC DOHMH), which targets resources to high-
need neighborhoods in the South Bronx, East and Central Harlem, and North and Central Brooklyn. These centers all received 2 individualized on-site technical as-
sistance sessions.
d Sports, Play and Active Recreation for Kids (SPARK) is a physical activity training program that NYC DOHMH provides free of charge to licensed child care centers.
e Eat Well Play Hard Training of Teachers (TOT) is a NYC DOHMH technical assistance program that provides child care center staff the skills necessary to lead Eat
Well Play Hard nutrition and physical activity curriculum in their classrooms.
f P = .01
g P < .001.
h Hispanic ethnicity served as the reference category.
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(continued)

Table 3. Minutes Per Hour of MVPA Among Children in Group Child Care Centers, by Compliance With 30 Minutes of Structured PA,
New York City, 2010

Variable β SE

Non-Hispanic black 0.61f 0.24

Other (including white) −0.27 0.40

Body mass index (z score) 0.12 0.08

1-min epoch −0.20 0.54

Constant 4.50g 0.94

Abbreviation: MVPA, moderate to vigorous physical activity.
a The Child and Adult Care Food Program (CACFP) is a program of the US Department of Agriculture that administers federal grants to state health departments to
provide nutritious meals and snacks to low-income people.
b Head Start is a comprehensive developmental program for preschool-aged children and their families who earn a household income below the federal income
poverty threshold administered by the Administration for Children and Families in the US Department of Health and Human Services.
c District Public Health Offices (DHPO) is a program of the New York City Department of Health and Mental Hygiene (NYC DOHMH), which targets resources to high-
need neighborhoods in the South Bronx, East and Central Harlem, and North and Central Brooklyn. These centers all received 2 individualized on-site technical as-
sistance sessions.
d Sports, Play and Active Recreation for Kids (SPARK) is a physical activity training program that NYC DOHMH provides free of charge to licensed child care centers.
e Eat Well Play Hard Training of Teachers (TOT) is a NYC DOHMH technical assistance program that provides child care center staff the skills necessary to lead Eat
Well Play Hard nutrition and physical activity curriculum in their classrooms.
f P = .01
g P < .001.
h Hispanic ethnicity served as the reference category.
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Table 4. Minutes Per Hour of MVPA Among Children in Group Child Care Centers, by Compliance With 60 Minutes of Total PA, New
York City, 2010

Variable β SE

Level 2 — Center-Level Variables (n = 103)

Consistently compliant with 60 minutes of total activity 0.94a 0.33

Center characteristics

CACFPb −0.93 0.53

Head Startc 0.43 0.39

DPHOd area/technical assistance 0.54 0.32

Average classroom size 0.08 0.05

Daily operating hours (total) −0.12 0.19

Student:teacher ratio −0.08 0.06

Teacher turnover rate 1.27 1.27

Training

Center participated in SPARKe −0.43 0.68

No. of physical activity trainings other than SPARK −0.62 0.34

No. of center staff trained in 1st SPARK 0.01 0.02

No. of center staff trained in 2nd SPARK 0 0.05

No. of center staff trained in TOTf 0.08 0.08

No. of classroom staff trained in SPARK 0.25 0.16

No. of classroom staff trained in TOT 0.13 0.18

Infrastructure

Indoor play space −0.04 0.35

Outdoor play space 0.73g 0.36

Shared outdoor play space 0.15 0.40

Level 1 — Child-Level Covariates (n = 1,278)

Age 0.08 0.18

Male 1.02h 0.18

Abbreviations: MVPA, moderate to vigorous physical activity; SE, standard error.
a P = .005.
b The Child and Adult Care Food Program (CACFP) is a program of the US Department of Agriculture that administers federal grants to state health departments to
provide nutritious meals and snacks to low-income people.
c Head Start is a comprehensive developmental program for preschool-aged children and their families who earn a household income below the federal income
poverty threshold administered by the Administration for Children and Families in the US Department of Health and Human Services.
d District Public Health Offices (DHPO) is a program of the New York City Department of Health and Mental Hygiene (NYC DOHMH) which targets resources to high-
need neighborhoods in the South Bronx, East and Central Harlem, and North and Central Brooklyn. These centers all received 2 individualized on-site technical as-
sistance sessions.
e Sports, Play and Active Recreation for Kids (SPARK) is a physical activity training program that NYC DOHMH provides free of charge to licensed child care centers.
f Eat Well Play Hard Training of Teachers (TOT) is a NYC DOHMH technical assistance program that provides child care center staff the skills necessary to lead Eat
Well Play Hard nutrition and physical activity curriculum in their classrooms.
g P = .04.
h P < .001.
i Hispanic ethnicity served as the reference category.
j P = .01.
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(continued)

Table 4. Minutes Per Hour of MVPA Among Children in Group Child Care Centers, by Compliance With 60 Minutes of Total PA, New
York City, 2010

Variable β SE

Racei

Non-Hispanic black 0.60j 0.24

Other (including white) −0.15 0.39

Body mass index (z score) 0.12 0.07

1-min epoch −0.08 0.51

Constant 4.83h 0.90

Abbreviations: MVPA, moderate to vigorous physical activity; SE, standard error.
a P = .005.
b The Child and Adult Care Food Program (CACFP) is a program of the US Department of Agriculture that administers federal grants to state health departments to
provide nutritious meals and snacks to low-income people.
c Head Start is a comprehensive developmental program for preschool-aged children and their families who earn a household income below the federal income
poverty threshold administered by the Administration for Children and Families in the US Department of Health and Human Services.
d District Public Health Offices (DHPO) is a program of the New York City Department of Health and Mental Hygiene (NYC DOHMH) which targets resources to high-
need neighborhoods in the South Bronx, East and Central Harlem, and North and Central Brooklyn. These centers all received 2 individualized on-site technical as-
sistance sessions.
e Sports, Play and Active Recreation for Kids (SPARK) is a physical activity training program that NYC DOHMH provides free of charge to licensed child care centers.
f Eat Well Play Hard Training of Teachers (TOT) is a NYC DOHMH technical assistance program that provides child care center staff the skills necessary to lead Eat
Well Play Hard nutrition and physical activity curriculum in their classrooms.
g P = .04.
h P < .001.
i Hispanic ethnicity served as the reference category.
j P = .01.
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Abstract
In 2006, the New York City Department of Health and Mental Hy-
giene, seeking to address the epidemic of childhood obesity, is-
sued new regulations on beverages, physical activity, and screen
time in group child care centers. An evaluation was conducted to
identify characteristics of New York City child care centers that
have implemented these regulations and to examine how varying
degrees of implementation affected children’s behaviors. This art-
icle discusses results of this evaluation and how findings can be
useful for other public health agencies. Knowing the characterist-
ics of centers that are more likely to comply can help other juris-
dictions identify centers that  may need additional  support  and
training. Results indicated that compliance may improve when
rules established by governing agencies, national standards, and
local regulatory bodies are complementary or additive. Therefore,
the establishment of clear standards for obesity prevention for
child care providers can be a significant public health achieve-
ment.

Background
In 2006, New York City, seeking to address factors contributing to
rising rates of childhood obesity, promulgated health code regula-

tions for group child care centers on beverages, physical activity,
and screen time. Although the regulations were grounded in sci-
entific evidence, until now, no large-scale assessment of the effect
of such regulations has been conducted.

It is interesting to examine the regulations, approved in 2006 and
executed  in  2007,  from the  vantage  point  of  2014.  Much  has
changed. Since 2007, new Institute of Medicine guidelines were
released that advocate similar guidelines for early child care cen-
ters  (1).  The  federal  Child  and  Adult  Care  Food  Program
(CACFP), in which 86% of the centers in our evaluation particip-
ated, adopted guidelines similar to the New York City regulations
in 2009 (2). And Caring for Our Children, the 3rd edition of child
care standards, released in 2010 by the American Academy of Pe-
diatrics, the American Public Health Association, and the Nation-
al Resource Center for Health and Safety in Child Care and Early
Education (3), reduced the amount of juice per day to be given and
recommended 1% or skim milk for children aged 2 years or older.
This redundancy, in which a policy that is shown or expected to
change behavior is reinforced by another, may be particularly im-
portant in health policy.  Although one policy may help to im-
prove health, greater consistency among the policies of regulators,
payors,  and expert bodies that affect the same population may
have synergistic effects.

The articles in this collection present the findings of the multi-
method evaluation of the impact of the 2006 regulations. The first
data collection in late 2009 included 176 child care centers, and
the second data collection included 110 of the original centers 6
months later. The centers were located in high-poverty neighbor-
hoods in all 5 boroughs of the city. Most of the children were His-
panic or non-Hispanic black, aged 3 or 4 years. The first data col-
lection (the Center Component) was for an evaluation at the cen-
ter level and included interviews with the staff and direct observa-
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tion of  center-level  characteristics,  such as  whether  there was
physical activity in the classroom curriculum plan or low-fat milk
in the refrigerator. The second data collection (the Class Compon-
ent) was for an evaluation at the classroom and child level and in-
cluded direct observation of the classroom staff and child behavi-
or, such as whether children drank water or were physically active
for 60 minutes each day. A detailed description of the design and
methods can be found elsewhere (3).

Optimizing Compliance
The articles in this collection show both the difficulties and ease
with  which  centers  complied  with  various  components  of  the
change in health code regulations. These data are important for de-
veloping strategies to optimize compliance. Although some cen-
ters had more difficulty with compliance than others, this evalu-
ation demonstrated that most centers were able to comply with
most of the changes in the regulation, suggesting that a public
policy to change nutrition and physical activity through regulation
can be implemented. Additionally, the data will help us identify
the types of centers that should be targeted for training and tech-
nical assistance. For example, a center that lacks dedicated out-
door space may be challenged by the physical activity regulation,
but by training staff in implementing an in-classroom physical
activity curriculum, compliance may be improved.

Insights From the Use of Various
Methods
For policy assessment, both process and outcome evaluations are
beneficial. First, we needed to assess whether center administrat-
ors and staff were aware of the new policy. Next, we needed to as-
sess whether the centers were complying with and implementing
the regulations. And finally, we needed to know if the implemen-
ted policy had the desired effect on staff and child behavior. In-
creased physical activity and improved nutrition, regardless of
whether they ultimately affect rates of obesity, are positive health
outcomes in and of themselves because they improve other as-
pects of health, such as cardiovascular health.

As part of the center component of the evaluation, trained data col-
lectors interviewed staff to assess knowledge and self-reported
compliance with the regulations (3). The data collected suggested
that the Department of Health and Mental Hygiene (DOHMH) did
a good job of disseminating information about the regulations and
that center staff considered themselves to be highly compliant,
self-reporting ranges of compliance with the regulations from 69%
for type of juice served to 100% for television time permitted and
87% for physical activity time required (4).

In addition to examining compliance through self-report in the
center  component,  we examined compliance more objectively
through observation in the class component. We found that staff
self-reports and class observation were similar for screen time and
most beverage regulations but varied significantly for other items,
particularly physical activity. Through direct observation, most
centers were found to comply with the regulation on serving 100%
juice (84.5%) and permitting 60 or fewer minutes of television
time (89%). Only 26% of observed centers offered 60 minutes of
physical  activity  per  day  — although  it  should  be  noted  that
among centers that did not meet physical activity requirements,
many came close.

Observation is expensive and time intensive. Data collectors had
to be trained on how to observe classrooms and child behaviors
and understand the nuances, including how to accurately record
portions and methods of food preparation and describe structured
and unstructured activity. One rationale for observation may be
simply to know how closely a center’s compliance compares with
the staff’s perception of compliance. Our observations indicated
some surprising results, such as incomplete compliance with the
provision of water and use of only 100% juice, 2 regulations that
may be considered easy to implement. Direct observation, there-
fore, can detect important details for understanding the full depth
of compliance and the impact of these regulations on children.

The Importance of Child Care Center
Characteristics
Most of the child care centers in our evaluation qualified for and
participated in CACFP, a federal program supervised by states to
reimburse the cost of meals and snacks to centers that provide
food to low-income residents. Many centers did not have dedic-
ated outdoor space or extra indoor play space, and all families of
the children enrolled in the centers studied were eligible for food
stamps.

When considering whether a regulation can be implemented, child
care center characteristics are important. Fewer hours of operation
per day, a lower student-to-teacher ratio, greater stability of staff
tenure, and a better-educated staff were all associated with compli-
ance. Longer hours and higher staff turnover were associated with
lower compliance, whereas participation in CACFP or Head Start
enhanced compliance with several regulations. Lower compliance
rates may be due to the lack of technical assistance, guidance, or
regular reminders typically provided by CACFP and Head Start.

Identifying center characteristics associated with noncompliance
can help health departments or other agencies better target re-
sources for training and technical assistance. Our evaluation sug-

PREVENTING CHRONIC DISEASE VOLUME 11, E178

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY     OCTOBER 2014

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

2       Centers for Disease Control and Prevention  •  www.cdc.gov/pcd/issues/2014/13_0429.htm



gests the importance of directing resources to centers that are not
part of Head Start and do not participate in CACFP but are loc-
ated in low-income neighborhoods.

Lessons Learned About Compliance
With Each Regulation
Water

The 2006 New York City regulations state that “water should be
available and easily accessible to children throughout the day, in-
cluding at meals.” Eighty six percent of centers reported compli-
ance with the water regulation in the center component (when
compliance was assessed through self-report during staff inter-
views), and 56% of centers were compliant in the class compon-
ent (when compliance was assessed through direct observation in
the classroom). The difference in compliance may indicate that the
wording of a regulation is open to interpretation. Words such as
“available and easily accessible” may not be specific enough. For
example, is a water fountain down the hall available and easily ac-
cessible? Breck et al (3) reported that centers in which water was
available “down the hall” had lower water-consumption scores
than centers in which water was available at the food table. The
concepts of availability and accessibility are open to too much in-
terpretation and are perhaps confounded by CACFP guidelines,
which express concern that water not displace milk at meals. The
lack of clarity has led to confusion in some centers. So what did
we learn? That the regulation on water was not written in more
specific terms created difficulty in evaluating compliance: the re-
searchers and the centers may have interpreted the regulations dif-
ferently. If the regulation had stated distinctly that water must be
in a pitcher or prepoured in cups or centrally located and at the
food table, the terms of compliance would have been clearer to the
centers and easier to measure for the researchers. Jurisdictions in
which regulations are written in more concrete terms could clarify
this issue. Furthermore, standards (eg, CACFP standards) that may
be perceived as not aligned with the New York City regulations
may have led to reduced compliance in some centers.

100% Juice

The evaluation of compliance with the juice regulation was di-
vided into 2 parts. First, if the beverage examined was not 100%
juice, it was counted as a sugar-sweetened beverage and therefore
found noncompliant with the juice requirement. Second, if the por-
tion of juice was more than 6 ounces, then the center was recor-
ded as noncompliant with the regulated portion size. Some centers
were confused about whether a beverage qualified as 100% juice,
suggesting the need for more nutrition education, especially in
reading food and beverage labels. For example, some centers mis-

takenly equated the labels “100% vitamin C” with “100% juice.”
During observation, 67% of centers were compliant for serving
size. This finding brought to light the mealtime practice of “free
pour”: teaching a child to pour his or her own drink. In centers
where free pour was a learning tool, compliance with the 6-ounce
juice serving per day may have been lower, but we did not evalu-
ate the effect of free pour. Again, compliance with this regulation
may have been greater had it been written with greater clarity. For
example, the policy could have stated “Label must say 100% juice,
and no more than 6 ounces should be prepoured into cups once per
day. Centers that practice ‘free pour’ should not use juice as an al-
lowable free-pour beverage.”

Sugar-sweetened beverages

The level of compliance with the restriction on sugar-sweetened
beverages was high, particularly for centers that were also compli-
ant with the 100% juice requirement. In both the center and class
components of the evaluation, 80% to 85% of centers were com-
pliant. Some noncompliance may be explained by our categoriz-
ing non-100% juices as sugar-sweetened beverages and the confu-
sion in some centers about identification of 100% juice. Therefore,
more education on reading beverage labels and on what consti-
tutes a sugar-sweetened beverage may be necessary to increase
compliance.

Milk

Compliance with the regulation on low-fat milk for children older
than 2 years was on average 90% for all centers in both the center
and class components of the evaluation, but the likelihood of com-
pliance was particularly high for Head Start centers (odds ratio,
2.85 for Head Start centers vs other centers.). There may be better
understanding of different types of milk than of sugar-sweetened
beverages or 100% juice. The high rate of compliance indicates
the potential impact that local regulations have on compliance
when they are reinforced by governing agencies and programs
such as CACFP, the US Department of Agriculture, and the Spe-
cial  Supplemental  Nutrition Program for Women, Infants,  and
Children.

Screen time

The level of compliance with the regulation on screen time — 60
or fewer minutes per day for children aged 2 to5 years — was high
in both the center and class components of the evaluation, as was
adherence to the regulation that requires television programming
to be either educational programming or programming that act-
ively engages children in movement. Minutes of screen time did
not predict sedentary activity among children. Because compli-
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ance with the screen time regulation was high, it may be feasible
to align the regulation more closely with recent recommendations
of only 30 minutes per week of educational screen time (5).

Physical activity

The physical activity regulation requires children aged 12 months
or older to participate in 60 minutes of physical activity per day,
regardless  of  weather;  for  children  aged  3  years  or  older,  30
minutes of that time must be structured. The level of compliance
with the number of minutes of physical activity was much lower
when evaluated through direct observation than by self-report. In
the center component, 77% of center staff interviewed reported
they met the 30 minutes of structured activity, and 86% reported
they met the 60 minutes of total  physical activity.  In the class
component,  when minutes  of  physical  activity  were observed,
30% were compliant with the 30-minute requirement for struc-
tured activity and 26% reached the 60-minute requirement.

There are many reasons why the physical activity requirement is
challenging to implement. Early child care centers in dense, urban
settings like New York City often lack adequate space for physic-
al activity or may have safety concerns on the playground (6,7).
Additionally, structured physical activity requires that teachers
demonstrate and participate in the activities. Because more than
one-third of adults are sedentary (8), some teachers in child care
centers may find a physical activity requirement challenging (9).

What are the characteristics that influence a center’s ability to
comply with the physical activity requirement? More hours of op-
eration and more children per class were inversely associated with
compliance, suggesting that centers with long operating hours and
large classroom sizes may need additional support to facilitate
compliance. Dedicated outdoor space was associated with higher
levels of moderate-to-vigorous activity when measured by acceler-
ometer; this finding has been reported elsewhere (10–12). Compli-
ant centers also used curriculum plans more often than noncompli-
ant centers, totaling minutes of physical activity well beyond the
requirement: approximately 50 minutes for structured activity, and
more than 95 minutes for total physical activity.

It  should be noted, though, that even in centers not complying
fully with the physical activity requirement, children were physic-
ally active. On both days of observation, noncompliant centers
provided approximately 15 minutes of the 30 minutes of struc-
tured activity required and approximately 40 of the 60 minutes of
total physical activity required. These encouraging results suggest
that with some assistance, these centers could achieve full compli-
ance. Further evaluations might consider incorporating an addi-
tional measure such as duration of activity.

Staff training was significantly associated with meeting the phys-
ical activity requirements. Each additional teacher who particip-
ated in a 1-day SPARK! Early Childhood training (a curriculum
for in-classroom physical  activity)  increased the likelihood of
compliance  by about  9%.  Additional  physical  activity-related
training (beyond SPARK!) further increased a center’s likelihood
of compliance. However, training is expensive and may not be fin-
ancially feasible because of ever-shrinking budgets. One possible
strategy is to allocate training funds to centers most in need — for
example, centers that lack dedicated outdoor space.

DOHMH has district public health offices in 3 communities that
have exceptionally high poverty rates and high rates of chronic
disease. Centers in these 3 communities received additional on-site
technical assistance in implementing the physical activity require-
ments. Trainers visited each center multiple times, watching how
teachers implemented the activities, helping teachers improve their
technique, and ensuring that centers had sufficient equipment. In-
terestingly, post-training technical assistance seemed to have little
additional  effect.  Again,  an  important  consideration in  policy
design is how best to invest financial and staff resources. Alloca-
tions of money for training and other technical assistance may be
helpful, but methods should be piloted and evaluated to increase
the likelihood of success.

Although training clearly increased the likelihood of compliance,
enacting a policy in the absence of training resources may still be
beneficial.  Setting clear standards to improve nutrition and in-
crease physical activity in early child care centers will likely lead
to change, however incremental. Better equipped centers will more
easily comply, but even those facing challenges will likely strive
to comply.

Conclusion
The changes in the New York City health code to improve nutri-
tion, increase physical activity and reduce screen time were largely
implemented by the city’s early child care centers, although some
centers were better able to fully comply than others. Other juris-
dictions should consider setting standards in early child care to
help improve the health of young children.
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for the study in conjunction with the New York City DOHMH.
Beth Dixon served as a consultant on the project. The findings and
conclusions in this report are those of the authors and do not ne-
cessarily represent the official position of the CDC or any of the
other project agencies.
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