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Abstract 
 

Impact of Childcare Licensing Regulations Related To Childhood Obesity on the Home 
Environment: A Study of the New York City Childcare Regulations 

 
By Laura Lessard 

 
Early childhood obesity is an emerging public health concern. In the United States, 26.2% of children 
ages 2-5 are either overweight obese and research has shown that children who are overweight at an 
early age are at higher risk of negative health outcomes throughout life. One promising avenue for 
intervention with this age group is changing the childcare environment, a setting where many young 
children spend time. While interventions delivered in this setting have impact on child behavior while 
in childcare, the overall impact of these interventions on child weight status rests in the combination 
of their behavior in that setting and at home; the extent to which these interventions impact the 
home environment has yet to be determined. This research considered the extent to which childcare-
based obesity prevention interventions have a spillover effect on the home environment first through 
a review of the published literature and second through original research considering the effect of a 
policy-level intervention on the home nutrition, physical activity and screen viewing environment of 
young children in New York City. 
 
This exploration into the possible spillover effect of childcare-based obesity prevention interventions 
showed that there is little evidence to support the translation of program effect into the home. 
Across twelve existing studies and the two original studies, there were little data to support a spillover 
effect of programs without direct-to-parent components. The review considered twelve studies of ten 
different interventions designed to intervene in exercise, nutrition and/or screen viewing and the two 
original studies considered the potential impact of one all-encompassing environmental intervention 
on the home nutrition environment and the home physical activity/screen viewing environment. 
Thus across eleven interventions, very little impact was seen on the home environment of 
participating children. In the review paper, only seven intervention studies assessed the home 
environment and only three found a significant spillover effect. In both the original studies, there was 
no effect of the intervention on the home environment. Some reasons for the lack of spillover may 
be the focus of the interventions (e.g. target behavior), inadequate measurement of spillover, and 
unknown or unmeasured neighborhood factors. 
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Introduction: 

Overview: 

While there has been an increase in early childhood prevention interventions designed for the 

childcare setting, there is much to be learned about the impact of these interventions on child-level 

behavioral outcomes. To address this gap in the literature, this research considered the extent to 

which childcare-based obesity prevention interventions have a spillover effect on the home 

environment first through a review of the published literature on interventions and secondly through 

original research considering the effect of a policy-level intervention on the home nutrition, physical 

activity and screen viewing environment of young children in New York City.  

Childhood Obesity: 

Childhood obesity is of serious concern in the United States where over 33% of children and youth 

(ages 2-19) are either overweight or obese; this percentage has grown steadily over the past ten years.1 

Research has shown that children who are overweight at an early age are at higher risk of numerous 

negative health outcomes throughout life; this realization has led to a growing body of research on 

early childhood obesity.2 In fact, 26.2% of children in the United States ages 2-5 are either 

overweight or obese; this percentage ranges from 24% of non-Hispanic black children to 32.6% of 

Mexican-American children.1 Numerous behaviors are linked to weight gain and obesity among 

children; among them is poor diet,3 lower rates of physical activity4, and high screen (including 

television) viewing time.5 

Obesity in children is of significant concern due to the numerous adverse short- and long-term 

health effects associated with excess weight.6 In the short-term, overweight children may face stigma, 

negative stereotyping, discrimination, teasing or social marginalization.5 In the mid-term, young 

children who are overweight or obese are more likely to be obese later in childhood and into 

adolescence; in one national study, children that were obese at least once during the preschool years 



  2

were 5 times as likely to be obese at age 12.7 Deleterious long-term health effects, some of which 

manifest themselves in adulthood and others in childhood, include hypertension, metabolic 

syndrome, atherosclerosis, insulin resistance, type 2 diabetes, asthma, obstructive sleep apnea, 

nonalcoholic fatty liver disease, depression, and polycystic ovary syndrome.2 Many of these 

conditions previously thought to afflict only adults have been increasingly identified in children.  

Risk Factors for Obesity: 

While obesity is fundamentally caused by an energy imbalance, the literature commonly describes the 

risk factors for obesity within three domains: physical activity, screen viewing, and diet. There are 

established connections between the levels of physical activity and weight gain in young children. 

Several studies have found an association between physical activity intensity and weight among young 

children; these studies suggest that vigorous activity is an especially important determinant of weight 

status among this age group.8, 9 One study found that the preschool children attend is a significant 

predictor of physical activity levels and that both opportunities and facilities for physical activity were 

likely contributors. According to the authors, “[the findings] suggest that school policies and 

practices directed toward providing preschool-aged children with physical activity have the potential 

to influence greatly the overall physical activity levels of young children in the United States” 

(p1261).10 

Research demonstrates that television viewing is an important risk factor for obesity among young 

children, likely mediated through an increase in blood pressure,11 a reduction in physical activity,12 a 

decrease in resting energy expenditures,13 and an increase in unhealthful eating, in part because of 

exposure to advertising of unhealthful foods.5, 14-16  Other studies have shown that there is an 

increased risk of being overweight or obese among preschool children watching more than two 

hours per day as compared to those watching less than two hours per day (OR = 1.34; 95% CI [1.07, 

1.66]).17 The American Academy of Pediatrics (AAP), in fact, recommends zero television time for 

children under age 2 and no more than 1-2 hours per day of educational media viewing (including 
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television, videos, video games, and computer use) for older children.18 Despite these guidelines, one 

study of low-income young children found that approximately half the children ages two through 

four watched more than 2 hours per day of television, and four-year olds in the sample watched an 

average of 18.4 hours of television per week (or 2.6 hours per day).19 Each hour of television was 

associated with a 6% increase in the odds of being obese among the sample, comparable to research 

on older children.19 

While research on the connections between nutrition and obesity among young children is sparse,3 

significant associations have been found between obesity and sugar-sweetened beverage 

consumption.20-22 Sugar-sweetened beverage (SSB) consumption is associated with obesity among 

children as young as preschool age.20, 21, 23 One study found that preschool-age children who 

consume these beverages between meals are twice as likely to be overweight as compared to children 

who do not consume these.21 To combat consumption of these beverages, recommendations now 

typically support provision of water, instead of other beverages, to young children.24, 25 

Obesity Prevention: 

Despite a growing prevalence of overweight and obesity among young children, the science of 

prevention has not advanced significantly in this population. In a 2006 international review of 

programs for the prevention and control of childhood overweight and obesity, Flynn and colleagues 

noted a significant lack of evidence to support programming for children under six years of age26. 

Indeed one of the primary conclusions of the review quantified this absence:  

The majority of programmes targeted children aged 6-11 years, while only 6% of programmes addressed the 
0-5 year age range thereby indicating a lack of intervention at this early life stage where upward crossing of 
weight centiles is recognized as a risk for obesity. (p33)26 

Another review of obesity prevention programs, which focused exclusively on interventions 

designed to prevent or treat obesity among preschool-aged children found just seven eligible 

interventions, including two intervention studies conducted outside the United States.27 The 
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authors concluded that additional study of obesity prevention interventions among young 

children is warranted, but that, “it seems prudent to recommend that interventions for children 

include parents and other adult role models” (p1371).27 

Several recent reports have suggested that school- and childcare-based interventions have the 

potential to impact both nutrition and physical activity levels in children.5, 28-30Childcare settings in 

particular could prove to be an effective place to intervene in the lives of young children; 41% of 

children under the age of five are in childcare 35 or more hours per week.31, 32With such a large 

amount of time spent in these settings, childcare could be a powerful location in which to improve 

health and wellbeing of young children by promoting healthier environments.31These environments 

can facilitate positive changes in obesity-related outcomes with minimal involvement of the children 

themselves.26, 33 Interventions designed to change these environments can be implemented through 

site-level policy or via wider city-, county- or state-wide policy and these policies can have broad 

impact on children in numerous settings. Especially of relevance to young children is intervening to 

improve the quality of the childcare environment, a place where a large number of young children 

spend their time.32 

Spillover: 

Clearly, though children are in childcare settings for a large portion of their day, there are eating and 

exercise opportunities (or a lack thereof) to be found before and after childcare as well as on 

weekends and vacations. In fact previous research has suggested that the home environment is the 

source of much of the unhealthy eating in young children’s lives. One study found that the meals 

brought from home by children in childcare centers commonly contained chips, packaged cookies 

and desserts, items not served in centers providing food. The overall conclusion from this study was 

that food brought from home was significantly less healthful than the food served in the centers 

surveyed.34 Another smaller study of the nutritional intake of preschool children found that children 

enrolled in Head Start consumed significantly more fat and calories despite being provided healthier 
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food during the daytime. According to the authors, “Since the [Head Start] children ate breakfast, 

lunch and an afternoon snack at school, their elevated food energy intake relative to the [university-

run preschool] children was clearly due to the dinner and snacks that were later available at home.”35 

The cumulative effect of interventions delivered in childcare settings on child obesity includes 

changes in child behavior in the childcare setting combined with changes in behavior at home. In 

order for researchers to fully understand the effect of these interventions there needs to be an 

understanding of behavior in both settings. Thus it is important to consider whether interventions 

delivered in childcare settings can impact the home environment if the positive gains in obesity 

prevention are to be realized. This ‘spillover effect’ could consist of parents following suit when 

changes or education is offered during the childcare day, or parents providing less healthy food at 

home because they know their children receive healthy meals during the day. In order for 

intervention programs to be effective, according to one author, “the underlying assumption is that 

the children’s parents will plan meals and snacks for times before and after their child’s day at the 

child-care center to complement the center menu and reinforce healthful food choices modeled in 

child-care meal patterns” (p950).36 Though this author focuses on the positive spillover effect of these 

interventions, the potential exists for either no effect or a negative effect as well.   

There is evidence supporting negative spillover in the realm of early childhood obesity prevention. In 

one study conducted with parents of young children, participants cited the perceived healthfulness of 

the meals in childcare centers as an opportunity to provide less healthy foods in the evenings. One 

participant noted, “They eat breakfast, a good lunch, and snack so in the afternoon if we go to 

Burger King I don’t feel that bad about it because I know that they have been eating good during the 

day” (p5).37These studies suggest that there is a powerful rationale for exploring this potential 

negative impact on the home; children who are not given unhealthy foods and drinks during the day 

may demonstrate an increased affinity for and/or increased access to these foods at home. As 
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described above, this mechanism is manifest directly by parents who may think that because their 

child is served healthy meals during the day they can offer them less nutritious meals at home.  

There is also evidence from research conducted with school-aged children that changes to the school 

environment have no effect on behavior outside school. One study conducted with a sample of 

middle school children, some of whom attended schools with strict regulations on nutritional quality 

of the food served and some of whom did not.38 The researchers found that while the children in the 

intervention schools significantly decreased their consumption of unhealthful snacks at school, there 

was no change in their consumption of these snacks at home.38 

The potential for policies in one setting to “spillover” into another has been explored in other public 

health areas. For example, in the smoking-prevention literature, the potential for workplace-based 

interventions to spill over into the home has been examined. This example provides initial 

justification for the potential compensation effect for obesity. Over the past decade, several 

jurisdictions have implemented smoke free indoor air policies restricting smoking inside, and 

sometimes outside, workplaces across the country. Researchers have examined the extent to which 

these changes in the workplace have any impact on smoking rates at home or on household smoking 

bans for employees. One recent review of the literature on these interventions found that few had 

any effect on the home, either on consumption or household policies, 

Evidence is sparse that more pervasive restrictions on smoking in the workplace might influence the 
extent to which persons voluntarily restrict smoking in their own homes (i.e., domestic environments). 
These relationships might not be strong and might be influenced by concomitant tobacco control strategies 
(e.g., media campaigns); further research in this area is warranted. 39 

Another review agreed, saying that there is, “conflicting evidence about whether [workplace smoking 

bans] decrease prevalence of smoking or overall consumption of tobacco by smokers” due to the 

potential compensatory effect of these bans.40 Other researchers have examined these potential 

spillover effects; one study of hospital employees found that 43.8% of the smokers surveyed 

reported increasing their cigarette use before and/or after coming to work, with an average increase 
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of 20% over their initial consumption before the ban.41 Thus there is evidence from another public 

health field that changing one environment can cause a compensatory change in another 

environment.  

The smoking literature, though helpful in conceptualizing the potential effect of childcare based 

environmental changes on the home, has a number of differences which may minimize its 

applicability to this situation. For one, the targets in the workplace bans are the same individuals that 

would be changing the home environment (e.g. adults); in childcare the children are the primary 

targets of the intervention and the parents are a secondary, non-targeted audience. Even despite this 

difference, the smoking literature provides a strong case for the exploration of this mechanism.  

Two potential mechanisms through which this change would occur are articulated in the literature on 

a number of health topics. One potential mechanism through which changes to the childcare 

environment might impact the home is through changing child preferences that are then 

communicated to the parent(s). As described above, young children are more likely to try novel 

foods when they are offered again and again; if the children are offered more nutrition foods and 

beverages in the childcare setting they may be more likely to be willing to request or eat them at 

home which may impact parent purchasing and offering behavior. Similar conclusions can be drawn 

about preferences for being physically active.  

The other potential mechanism is through direct parent education about the policy. As part of some 

interventions, parent newsletters, pamphlets and other communication are sent home to parents. 

This is the most direct connection between childcare environmental change and the home because it 

involves direct communication with the parents. Centers may also provide direct-to-parent education 

in other forms, including parent workshops and recipes provided to parents. While these educational 

campaigns may have a small effect, they are worth describing because coupled with the other 

mechanism previously discussed; these may contribute to the rationale for examining the home 

environment.  
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These studies reveal a potential challenge for childcare-based environmental change interventions. As 

depicted in the figure below, assuming any childcare-based environmental change intervention is 

effective at reducing the amount of unhealthy food the children consume during their time in 

childcare, for example, there are three options for their overall consumption. The first option is that 

despite a reduction in consumption at childcare, the children actually consume more unhealthy food 

at home and therefore overall consumption increases. This option was described aptly in the quote 

above from North Carolina parents. The second option is that there is no change in consumption at 

home and overall consumption decreases solely due to the changes in childcare. The third option is 

that there are simultaneous decreases in consumption at home and at childcare, and the potential 

impact of the intervention is even higher. Of course another set of options arises if the intervention 

fails to even reduce intake at childcare. 

 

0

0

0

0

0

0

0

Baseline Home increases No home effect Home decreases

Home Childcare

Figure 1: Potential Effect on Consumption of Unhealthy Foods 

There is much to be learned about the extent to which obesity prevention interventions have a 

spillover effect on the home (positive, negative or neutral). Determining this impact is critical to 

understanding the overall impact these interventions have on childhood obesity as any potential gains 

made during the child’s time at childcare can be essentially undone at home. 
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Home Environment: 

In order to explore the effect of these interventions on the home, it is important to consider the 

components of the home amenable to change. These interventions could have an impact on the 

home environment via changes in 1) household rules, 2) parental modeling, and/or 3) the physical 

environment.42-44Household rules are composed of the implicit and explicit policies within the home 

regarding eating, physical activity and/or television viewing. For example, parents may have rules 

about when or where children can play outdoors or about the amount of television a child is allowed 

to watch per day. Parental modeling comprises behaviors that are observable to children, which may 

influence child’s perceptions and/or behavior. For example, parents who exercise regularly with their 

children or parents who eat fruits and vegetables as snacks. Lastly, the physical environment 

comprises the access and availability of items that promote or prohibit healthy behavior both within 

the household and in the neighborhood. Neighborhood safety, availability of healthy food and safe 

play spaces nearby the home and availability of televisions are among the characteristics that 

comprise this construct. These three components of the home environment can be applied to each 

of the key behavioral areas (i.e. nutrition/eating, physical activity, and television viewing). Each of 

these pathways are amenable to influence through intervention, including policy interventions 

delivered in childcare settings and thus each component should be examined when looking at 

whether these spillover effects are occurring with a given intervention. In the case of some 

interventions, while parents were not the direct target of the intervention, changes in children’s 

behavior occurring during the day may influence parent behavior at home or vice-versa.  

While these three components are described as independent constructs, in the reality of the home 

there may be blurring across categories. For example, given that preschool aged children are not in 

full control of their activities, the line between parental modeling and household rules may be blurred 

if a child is forced to eat the same food as the parents and/or forced to go on walks or other exercise 

activities with a parent.  
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New York City Context: 

New York City provides an excellent opportunity to explore the possibilities of spillover effects in a 

real-world context. In 2006, in recognition of a growing childhood obesity problem, the New York 

City Department of Health and Mental Hygiene (DOHMH) amended the New York City Health 

Code to require licensed group childcare centers to comply with certain requirements related to 

nutrition, physical activity and screen time. The policy specifies that childcare centers can only serve 

non- or low-fat (1%) milk, water, and up to 6 ounces of 100% juice to each child each day and that 

they may not serve any sugar sweetened beverages such as flavored milk, soda or fruit drinks; that 

children be scheduled to participate in at least 60 minutes of physical activity per day, of which 30 

minutes must be teacher-led, and that viewing of television, videos, and other visual recordings shall 

be limited to no more than 60 minutes per day of educational programs or programs that actively 

engage child movement (See Table 1, below for full text of regulations). 

Table 1: Full Text of New York City Regulation, 2006 

Domain Component of the Regulation  

Physical Activity  

 

(i) Children ages 12 months or older attending a full-day program shall be 
scheduled to participate in at least 60 minutes of physical activity per day. 
Children attending less than a full day program shall be scheduled to 
participate in a proportionate amount of such activities. For children ages 
three and older, at least 30 of the 60 minutes shall be structured and guided 
physical activity. The remainder of the physical activity may be concurrent 
with other active play, learning and movement activities. 
(ii)Structured and guided physical activity shall be facilitated by teachers 
and/or caregivers and shall promote basic movement, creative movement, 
motor skills development, and general coordination. A program of 
structured and guided physical activity shall be developed in accordance 
with guidelines provided or approved by the Department.  
(iii)Day care operators shall document physical activities and make such 
documentation available to the Department upon request. This 
documentation shall be included in the program daily schedule and program 
lesson/activity plans.  
(iv)Children shall not be allowed to remain sedentary or to sit passively for 
more than 60 minutes continuously, except during scheduled rest or 
naptime.  
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Domain Component of the Regulation  

Television 
Viewing  

 

Television viewing. Television, video and other visual recordings shall not 
be used with children under two (2) years of age. For children ages two (2) 
and older, viewing of television, videos, and other visual recordings shall be 
limited to no more than 60 minutes per day of educational programs or 
programs that actively engage child movement. Children attending less than 
a full day program shall be limited to a proportionate amount of such 
viewing. 

Nutrition  

 

Food supplied to children shall be wholesome, of good quality, properly 
prepared in accordance with nutritional guidelines provided or approved by 
the Department, age-appropriate in portion size and variety, and served at 
regular hours at appropriate intervals. 
(i) Beverages with added sweeteners, whether artificial or natural, shall not 
be provided to children. 
(ii) Juice shall only be provided to children eight (8) months of age and 
older, and shall not be provided in a bottle. Only 100% juice shall be 
permitted and children shall receive no more than six (6) ounces per day.  
(iii) When milk is provided, children ages two and older shall only be served 
milk with 1% or less milk-fat unless milk with a higher fat content is 
medically required for an individual child, as documented by the child’s 
medical provider. 
(iv) Water shall be made available and shall be easily accessible to children 
throughout the day, including at meals. 
When parents or other responsible persons provide meals, such foods shall 
be properly refrigerated and the operator shall provide such persons with 
age-appropriate nutritional guidelines approved or provided by the 
Department.  

 

Effective in 2007, the regulations are currently being enforced through health department 

procedures, which involve scheduled visits to childcare providers to assess compliance. The health 

department also provides training and technical assistance to centers to support compliance. While 

New York City was used as the study site for much of this research, numerous other jurisdictions are 

either exploring or implementing similar regulations across the country making the exploration of 

these effects relevant to a wide audience of stakeholders. 
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Specific Aims: 

This study assessed the impact the New York City regulations have on the home 

environment, including parent behavior, physical environment and household policies related to 

physical activity, nutrition and screen time through the following three aims: 

1. Produce a critical literature review on whether and how published intervention studies on 

childcare-based obesity prevention consider behavior outside the childcare environment as 

outcomes, and why researchers might consider these connections.  

2. Evaluate the impact of the childcare regulations on aspects of the home environment related 

to nutrition, including parent knowledge and behavior, attributes of the physical 

environment related to nutrition, and household policies related to meals and feeding. 

3. Evaluate the impact of the childcare regulations on aspects of the home environment related 

to screen viewing and physical activity, including parent knowledge and behavior, attributes 

of the physical environment related to screen viewing and physical activity, and household 

policies related to screen viewing and physical activity. 

 

Due to the breadth of the policy, a two-phase research design was used. First, a critical review of the 

literature was conducted to assess the state of the field related to potential impacts of childcare-based 

environmental interventions on the home environment. To address aims two and three, a cross-

sectional study of parents was used to assess parent behavior and household policies related to 

physical activity and screen time. Data were analyzed using a combination of Rasch Modeling and 

Hierarchical Linear Modeling.  
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Introduction: Several recent reports have suggested that childcare-based interventions have the 

potential to impact both nutrition and physical activity levels in children. Most of the research on 

these interventions has not considered behavior outside of these target environments as outcomes, 

however, despite studies showing that the majority of consumption and physical activity occurs 

outside of these environments. This review considers the extent to which published intervention 

studies targeting these populations consider behavior outside the childcare setting. 

Methods:  This critical review utilized a multi-stage search strategy to identify papers for review. 

Intervention studies were eligible for the review if they involved primary prevention of obesity 

among children age 5 and younger conducted in the preschool or childcare environment, were 

published between 1966 and January 2010 and were published in English.  

Results: Twelve papers describing 10 different interventions were ultimately included in the review. 

The literature reviewed showed that most evaluations exclude behavior outside the targeted setting as 

primary outcomes, and only three (25%) found significant program effects on behavior outside of 

the childcare setting.  

Conclusions: An intervention’s potential effect on behavior away from the primary setting should be 

considered in future research evaluating the effect of childcare-based environmental change 

interventions. 

 
 
Introduction:  

Childhood obesity is of serious concern in the United States and globally. In the U.S. over 

33% of youth (ages 2-19) are either overweight or obese; this percentage has grown steadily over the 

past ten years.1 Research has shown that children who are overweight at an early age are at higher risk 
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of numerous negative health outcomes throughout the lifespan; this concern has led to a growing 

body of literature on early childhood obesity.2 In fact, 26.2% of children in the United States ages 2-5 

are either overweight or obese; this percentage ranges from 24% of non-Hispanic black children to 

32.6% of Mexican-American children.1  

Obesity in children is of significant concern due to the numerous adverse short- and long-

term health effects associated with excess weight.3 In the short-term, overweight children may face 

stigma, negative stereotyping, discrimination, teasing or social marginalization.4 In the mid-term, 

young children who are overweight or obese are more likely to be obese later in childhood and into 

adolescence; in one national study, children that were obese at least once during the preschool years 

were 5 times as likely to be obese at age 12.5 Deleterious long-term health effects, some of which 

manifest themselves in adulthood and others in childhood, include hypertension, metabolic 

syndrome, atherosclerosis, insulin resistance, type 2 diabetes, asthma, obstructive sleep apnea, 

nonalcoholic fatty liver disease, depression, and polycystic ovary syndrome.2 Many of these 

conditions previously thought to afflict only adults have been increasingly identified in children.  

Despite a growing prevalence of overweight and obesity among young children, the science 

of prevention has not advanced significantly in this population. In a 2006 international review of 

programs for the prevention and control of childhood overweight and obesity, Flynn and colleagues 

noted a significant lack of evidence to support programming for children under six years of age.6 

Indeed one of the primary conclusions of the review quantified this absence: “The majority of 

programmes targeted children aged 6-11 years, while only 6% of programmes addressed the 0-5 year 

age range thereby indicating a lack of intervention at this early life stage where upward crossing of 

weight centiles is recognized as a risk for obesity” (p33).6 Another review of obesity prevention 

programs, which focused exclusively on interventions designed to prevent or treat obesity among 

preschool-aged children found just seven eligible interventions, including two intervention studies 

conducted outside the United States.7 The authors concluded that additional study of obesity 
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prevention interventions among young children is warranted, but that, “it seems prudent to 

recommend that interventions for children include parents and other adult role models” (p1371).7 

Several recent reports have suggested that school- and childcare-based interventions have 

the potential to impact both nutrition and physical activity levels in children.4, 8-10 Childcare settings in 

particular could prove to be an effective place to intervene in the lives of young children; 41% of 

children under the age of five are in childcare 35 or more hours per week.11, 12 For young children 

(ages 2-5), the American Dietetic Association13 recommends that childcare settings provide their 

proportional share of required nutrients, one-third for children in part-day programs and one-half to 

two-thirds in full-day programs. Interventions delivered in the childcare setting thus have to the 

potential to have an impact on child’s energy intake and expenditure in these settings.  

Clearly, though children are in childcare settings for a large portion of their day, there are 

eating and exercise opportunities (or a lack thereof) to be found before and after childcare as well as 

on weekends and holidays. In fact previous research has suggested that the home environment is the 

source of much of the unhealthy eating in young children’s lives. One study found that the meals 

brought from home by children in childcare centers commonly contained chips, packaged cookies 

and desserts, items not served in centers providing food. The overall conclusion from this study was 

that food brought from home was significantly less healthful than the food served in the centers 

surveyed. 14 Another smaller study conducted by researchers from Rutgers University examined the 

nutritional intake of preschool children at a Head Start center and a local university-run preschool.15 

The researchers found that children enrolled in Head Start consumed significantly more fat and 

calories despite being provided healthier food during the daytime. According to the authors, “Since 

the [Head Start] children ate breakfast, lunch and an afternoon snack at school, their elevated food 

energy intake relative to the [university-run preschool] children was clearly due to the dinner and 

snacks that were later available at home.”15  

Thus it is important to consider whether interventions delivered in childcare settings can 

impact the home environment if the positive gains in obesity prevention are to be realized. This 
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‘spillover effect’ would consist of parents following suit when changes or education is offered during 

the childcare day. In order for intervention programs to be effective, according to one author, “the 

underlying assumption is that the children’s parents will plan meals and snacks for times before and 

after their child’s day at the child-care center to complement the center menu and reinforce healthful 

food choices modeled in child-care meal patterns” (p950).16 Though this author focuses on the 

positive spillover effect of these interventions, the potential exists for either no effect or a negative 

effect as well.   

This spillover has been explored in the smoking prevention literature, where multiple studies 

have examined the extent to which changes in workplaces (most commonly smoking bans) impact 

employees’ home smoking practices. The literature suggests that instead of supporting quitting or 

reducing smoking in the evenings and weekends, these interventions may cause smokers to smoke 

more in their out-of-work time,17, 18 demonstrating a negative spillover into their home lives. Back in 

the realm of early childhood obesity prevention, there is evidence to suggest that parents may have a 

similar negative reaction to changes in the food served in childcare. In one study conducted with 

parents of young children, participants cited the perceived healthfulness of the meals in childcare 

centers as an opportunity to provide less healthy foods in the evenings. One participant noted, “They 

eat breakfast, a good lunch, and snack so in the afternoon if we go to Burger King I don’t feel that 

bad about it because I know that they have been eating good during the day” (p5).19  

There is also evidence from research conducted with school-aged children that changes to 

the school environment have no effect on behavior outside school. One study conducted with a 

sample of middle school children, some of whom attended schools with strict regulations on 

nutritional quality of the food served and some of whom did not.20 The researchers found that while 

the children in the intervention schools significantly decreased their consumption of unhealthful 

snacks at school, there was no change in their consumption of these snacks at home.20  

These studies show that there is much to be learned about the extent to which obesity 

prevention interventions have a spillover effect on the home (positive, negative or neutral). 
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Determining this impact is critical to understanding the overall impact these interventions have on 

childhood obesity as any potential gains made during the child’s time at childcare can be essentially 

undone at home. This review will assess the extent to which this potential effect has been measured 

in published obesity prevention intervention studies conducted in the childcare setting to attempt to 

assess whether and how these interventions spill over into the home.  

Methods:  

A multi-stage comprehensive search strategy was used to identify papers to include in the 

review. First, a search of relevant scientific databases (PubMed, CINAHL, PsycINFO, ERIC and 

EMBASE) was conducted using the following query: (childcare or daycare or "child care" or "day 

care" or preschool or "head start") and (obesity or nutrition or "physical activity" or exercise) and 

(intervention or program or effect or policy). Articles were limited to those published in English 

from 1966 through January 2010. Second, existing reviews of obesity prevention programs were 

collected from the published literature6, 7, 21-28 and cross-checked to ensure all eligible intervention 

papers were included in the review. Lastly, a review of each eligible paper’s citations and a search of 

any contemporary papers citing the papers were conducted.  

Studies were eligible for review if they 1) were published in English; 2) involved primary 

prevention of obesity (including physical activity, nutrition, and/or screen time components) among 

children age 5 and younger; 3) had at least one component that was conducted in the preschool or 

childcare environment; and 4) were conducted in the United States. Studies that address only one 

component of obesity prevention (e.g. nutrition alone) were included. Age five was used as the upper 

cutoff for ‘young children’ because older children are often in school the majority of the time and 

thus have different social and educational settings.  

Studies were excluded if they 1) did not measure any child-level outcomes (e.g. training 

childcare staff or parents); or 2) did not include an evaluation of the intervention (e.g. strictly 

descriptive).  
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Table 1: Excluded papers by reason 
 
Search strategies resulted in 209 unique 

papers; all resulting abstracts were reviewed by the 

author, a researcher with expertise in early 

childhood obesity, in order to assess eligibility. 

Twelve papers were ultimately deemed eligible for 

review (information about excluded papers is provided in Table 1). The 12 resulting papers 

represented studies of 10 different interventions. Thus for analysis related to the intervention design, 

there were only 10 unique interventions; analysis related to study design includes all 12 papers as they 

represented different studies even though they assessed the same intervention.  

Reason excluded N 
Not focused on obesity 40 
No childcare setting component 14 
Not an intervention study  
(e.g. clinical, policy, review) 

67 

Not conducted in the United States 39 
No child-level measurement  20 
No evaluation (descriptive only) 17 

Total discards 197 

 

 Eligible papers were coded by the author for 1) intervention description; 2) study design and 

sample; 3) primary outcome measures; 4) findings; 5) whether and how authors measured 

consumption and/or activity outside the childcare setting; and 6) findings about behavior outside the 

childcare setting, if applicable.  
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Table 2: Papers included in Review 
Paper Intervention Study Design & 

Sample 
Primary Outcomes Findings –  

Primary Outcomes
Measurement –  
Outside childcare 

Findings – 
Outside Childcare 

Bellows29 
 
 

Food Friends Get 
Movin’ and Mighty 
Moves: 18-week 
intervention 
designed to impact 
gross motor 
development, 
physical fitness, and 
physical activity. 
Materials sent home 
to parents.  

Preschool children 
attending Head Start 
centers in one state; 
randomly assigned 
to treatment (n=4) 
or control (n=4)  
 
Pre- and post-
intervention data 
collections 
n=96 children in 
intervention sites, 
61.5% Hispanic; 
n=105 children in 
comparison sites, 
53% Hispanic.  
Average age 52 
months 

Child body mass 
index (BMI), 
physical fitness, 
gross motor skills 
assessment, physical 
activity (pedometer 
measured step count 
over 6 days) 

Significant 
improvement in 
gross motor skills 
and fitness levels 

Daily step counts 
over 6 days recorded 
by parents using 
pedometer 

No significant 
differences over 
time 

Cason30 12 lesson (40 
minutes per lesson) 
curriculum delivered 
by preschool 
teachers; covers 
healthy snacking, 
fruit and vegetable 
identification, and 
the Food Guide 
Pyramid.  
 
 

Preschool children 
attending daycare 
facilities in one state 
(n=229)  
Baseline and 
immediate post-test 
data collections; no 
comparison group 
n=6,102 children 
63% African 
American; 37% 
White.  
Average age 52 
months 

Pictorial knowledge 
and item instrument 
(identification of 
fruits and vegetables, 
the healthiest snack; 
and a measure of 
willingness to taste 
foods) 
 
 

Significant increase 
in identification of 
fruits, vegetables, 
and healthy snack 
choices;  
 
Significant increase 
in willingness to 
taste foods at post-
test 

Parent survey of 
eating habits and 
food attitudes 

Significant increase 
in consumption of 
fruits, vegetables, 
meat, dairy and 
bread; significant 
decrease in 
consumption of fats, 
oils and sweets; 
significant increase 
in the number of 
fruits and vegetables 
children liked. 
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Davis et 
al31 

Nutrition education 
curriculum designed 
for preschool 
children. Contains 
35 different 
nutrition-related 
activities, sample 
parent newsletters 
and a list of 
resources integrated 
into a 6-week unit. 
 

Caregivers (n=48) 
from diverse 
preschools (n=16). 
Children within 
centers were also 
included (number 
unknown) 

Child knowledge 
measured by self-
administered survey; 
child behavior (e.g. 
willingness to taste) 
measured by self-
report 

Significant increase 
in knowledge from 
pre-test to post-test 
(no comparison 
group); no changes 
in behavior. 

N/A N/A 

Dennison 
et al32 

Brocodile the 
Crocodile: 7 session 
intervention 
designed to reduce 
screen viewing. 
Sessions were 
delivered by study 
staff directly to 
children, childcare 
staff and/or parents. 
Materials were sent 
home to parents to 
support activities 
conducted in the 
childcare setting. 
 

17 childcare centers 
(8 intervention and 9 
comparison) in one 
state 
 
n=43 children in 
intervention sites;  
n=34 in comparison 
sites 

Parent report of 
television/screen 
viewing and home 
environmental 
characteristics 
related to television 
and other screen 
viewing; child BMI 
 

Significant reduction 
in TV/video viewing 
on weekdays and 
Sundays;  
 
Significant increase 
in number of 
children reporting 
<2 hours of 
television per week 
(as recommended);  
 
no differences in 
child height or 
weight 

Parent report of 
television/screen 
viewing and other 
home environmental 
characteristics 
related to screen 
viewing 

Significant reduction 
in TV/video viewing 
on weekdays and 
Sundays; significant 
increase in number 
of children reporting 
<2 hours of 
television per day (as 
recommended) 
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Fitzgibbo
n et al33 

Hip-Hop for Health, 
Jr: 14-week 
intervention 
delivered by trained 
study staff focused 
on healthy eating 
and physical activity. 
Lessons provide a 
combination of 
physical activity and 
in-class activities. 
Weekly newsletter 
was sent home to 
parents reinforcing 
the topics covered in 
class. Parents were 
also assigned small 
‘homework’ 
assignment and were 
rewarded for 
completing them. 

Head Start centers in 
one city (n=12). Six 
matched pairs were 
randomly assigned 
the intervention or a 
general health 
intervention 
(comparison group).  
 
Baseline, immediate 
post-test, one-year 
and two-year follow-
up data collections. 
 
n=197 children in 
intervention sites; 
99% African 
American; Average 
age 48.6 months 
 
n=212 children in 
comparison sites; 
80.7% African 
American; Average 
age 50.8 months 
 

Child BMI At one-year and 
two-year follow-ups, 
significant difference 
in the increase in 
mean BMI between 
intervention and 
comparison children 

Parent report of 
percent of total 
calorie intake from 
fat and saturated fat 
(via 24-hour recall); 
parent report of 
physical activity and 
screen viewing 

Significant 
difference in 
saturated fat intake 
at one-year follow-
up; 
 
No other significant 
differences on 
parent-reported diet, 
physical activity or 
screen time. 
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Hafetz34 Go!Kids Obesity 

prevention program: 
24 session program 
designed to increase 
child and parent 
knowledge of 
healthy eating, 
nutrition, and 
physical activity. 
Also includes 
optional parent 
workshops. 

3 childcare centers 
in one city. 
 
Baseline and 
immediate post-test 
data collection 
points 
n=129 parents (94% 
female) 
n=128 children 
(mean age = 3.6 
years; 61% female) 

Parent Lifestyle 
Survey; child 
knowledge of health 
and nutrition 
measured by self-
report; child BMI 

No significant 
difference in parent 
knowledge from 
pre- to post-test; 
Significant 
improvement in 
child knowledge of 
health and nutrition 

Parent report of 
child behavior (19 
items on parent 
lifestyle survey) 

No significant 
differences due to 
small sample sizes 
and low attendance 
at parent workshops 

Hannon 
& 
Brown35 

Installation of 
portable playground 
equipment in 
outdoor play space 

One university-run 
preschool 
 
n=64 children ages 
three through five 

Child’s physical 
activity at preschool 
measured using 
accelerometers;  
 
Observational 
System for 
Recording Physical 
Activity in Children 
– Preschool Version 
(OSRAC-P) 

Significant decrease 
in sedentary 
behavior; significant 
increase in light, 
moderate and 
vigorous physical 
activity 

N/A N/A 

Johnson 
et al36 

Food Friends: 12-
week program 
including nutrition 
activities, food-
related stories, 
opportunities to try 
new foods, an 
activity outline to 
guide the teachers 
and parent 
newsletters. 

One classroom from 
each of four Head 
Start centers (2 
intervention and 2 
comparison) in one 
state.  
 
n=26 children at 
experimental sites; 
n=20 children at 
comparison sites 

Food preference 
assessment; teacher 
observation of food 
preference 

Significant change in 
rank order of liking; 
significant difference 
in refusals between 
intervention and 
comparison sites 

N/A N/A 
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Qiu37 Physical activity 
focused 
intervention: 8-week 
intervention 
designed to increase 
moderate and 
vigorous physical 
activity in childcare 
settings. Consists of 
classroom-based 
curriculum and 
Planned Energetic 
Play. 

Three classrooms 
from one university-
run preschool in one 
state.  
 
Four data collection 
points (baseline, 
mid-point, 
immediate post, 4 
months post) 
 
n=50 children; ages 
3 through 6 
 

Accelerometer-
measured physical 
activity; observation 
of physical activity; 
child BMI 

Significant increase 
in physical activity 
over time 

N/A N/A 

Williams 
et al38 

Healthy Start: 
Combination food 
service modification 
(focused on aligning 
center with the 
USDA meal pattern) 
and nutrition 
education 
intervention.  

Head Start centers in 
one state (6 
intervention sites 
and 3 comparison 
sites).  
 
Baseline, one-year 
and two-year follow-
up data collections. 
 
N=1,296 children; 
41% African 
American; 33% 
Latino; Average age 
3.4 years  

Dietary intake at 
center meals 
measured by direct 
observation of child 
consumption 

For the subset of 
children enrolled in 
the centers for two 
years, significant 
difference in intake 
of saturated fat, 
percent of energy 
from total fat, iron 
consumption and 
magnesium 
consumption. 
 
No other significant 
differences for 
consumption 
between 
intervention and 
comparison 
children. 

Parent report of 
home consumption 
for a 24-hour period 

No significant 
differences for 
consumption 
between 
intervention and 
comparison 
children. 
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Williams 
et al39 

Healthy Start (same 
as above) 

Head Start centers in 
one state (3 received 
both food service 
modification and 
nutrition education; 
3 received just the 
food service 
modification; 3 
comparison sites).  
 
Baseline, one-year 
and two-year follow-
up data collections. 
 
n=787 children; 
47% African 
American; 30% 
Hispanic 
 

Child BMI, blood 
pressure and serum 
lipids 

Significant 
difference in the 
change in total 
serum cholesterol 
between both 
intervention groups 
and comparison 
group; 
 
Children with 
elevated cholesterol 
at follow-up who 
were in the 
intervention groups 
were significantly 
more likely to have 
normal cholesterol 
levels at follow-up 

N/A N/A 

Witt40 Color me Healthy: 
12 lesson nutrition 
program designed to 
increase fruit and 
vegetable 
consumption. Six 
packets containing 
home-based 
activities were sent 
home to parents 
during the program. 

Fourteen childcare 
centers (10 
intervention 
classrooms; 7 
control classrooms).  
 
Baseline, one week 
follow-up and 3 
month follow-up 
data collections.  
n=165 children at 
experimental sites; 
n=98 at control 
sites; age 4-6 years 

Intake of fruits and 
vegetables at the 
center (observation); 
parent survey 
containing a 3-day 
food diary, food 
frequency 
questionnaire; child 
height and weight 

Significant increase 
in fruit and 
vegetable 
consumption during 
snack at child care 
center;  

Parent survey 
containing a 3-day 
food diary, food 
frequency 
questionnaire 

No significant 
differences due to 
small sample sizes 
and low response 
rates 
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Results:  

Overview: Of the twelve papers describing ten different interventions that were ultimately 

included in the review, eight were traditional primary prevention interventions involving a 

combination of nutrition education and physical activity. One other intervention contained a 

combination of education and changes in the food served at the childcare center; the last intervention 

consisted of provision of portable playground equipment. Thus the interventions focused primarily 

on increasing knowledge, attitudes and/or the child’s willingness to try new foods rather than 

changes in the environment such as the food served at the childcare center or the amount of physical 

activity scheduled during the day.  

All twelve papers reported a significant impact on at least one primary outcome of interest. 

These outcomes ranged from changes in knowledge (e.g. identification of fruits and vegetables) to 

changes in behavior (e.g. decreases in sedentary behavior or reductions in television viewing). Seven 

papers measured child BMI as a primary outcome measure, but only one paper33 found a significant 

program effect on BMI. Fitzgibbon and colleagues found that at one- and two-year follow-ups there 

was a significant difference in the increase in mean BMI between intervention and comparison 

children (total n=409 children) after their 14-week intervention delivered in Head Start centers.33  

Consideration of spillover effect: 

Seven of the papers measured behavior outside the childcare setting. Three of the seven 

found significant program effects on these behaviors.30, 32, 33 Cason found a significant increase in 

consumption of fruits, vegetables, meat, dairy and bread from baseline to immediate follow-up 

among program participants (n=6,102). No comparison group was used, however, so these changes 

may simply be due to participant maturation over the course of the intervention.30 Dennison and 

colleagues found a significant reduction in TV/video viewing on weekdays and Sundays and a 

significant increase in children meeting recommendations for television viewing (<2 hours per day).32 

This study used 8 intervention sites and 9 comparison sites, however, only 43 children were assessed 

at intervention sites and only 34 children were assessed at comparison sites. These small samples may 
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be prone to selection bias, particularly given that blinding to treatment was not possible in this study. 

Fitzgibbon and colleagues found a significant difference in saturated fat intake at one-year follow-up 

between intervention and control groups (n=409 children total).33 However, there were no 

differences on other outcome measures including parent report of physical activity and screen 

viewing or differences between participants and comparison group children at the immediate follow-

up or two-year follow-up time points. These null results suggest that the effect of the program may 

be limited.   

The other four papers that measured behavior outside the childcare setting found no 

significant effect.29, 34, 38, 40 Bellows measured physical activity outside the childcare environment via a 

pedometer used to track each child’s steps. Parents were asked to record daily step counts as 

measured by these pedometers. This study involved 201 children from eight different Head Start 

centers, randomly assigned to intervention or a control group.29 Both Hafetz and Witt similarly found 

no effect of the program on parent-reported child behavior.34, 40 However, the null effect here may 

have been due to extremely small sample sizes and/or low response rates. Williams and colleagues 

also measured child behavior outside the childcare environment and found no programmatic effect.38 

Their measure, a 24-hour recall of child consumption, was the only measure of this behavior used.  

While consideration of spillover implies that the intervention was limited to the childcare 

setting, this review revealed that many interventions included a direct-to-parent component. Six of 

the ten interventions included this component, primarily in the form of parent newsletters (5 

interventions) or parent workshops (1 intervention) (See Table 2). These were often a small 

component of the intervention, however, as none of the interventions reviewed had large parent 

components. Of the five interventions that did not include a direct-to-parent component, one found a 

significant positive spillover32 and the other four did not. 

Discussion:  

The results of this review show that there is much to be learned about the potential spillover 

effect of interventions delivered in childcare settings. While over half the eligible papers (7 of 12) 
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included measurement of behavior outside the target environment, only three found significant 

effects on these behaviors and all three of these impacts suggested a positive spillover effect on the 

home with parents supporting the work done in the childcare setting. Cason’s study found a positive 

spillover effect on food consumed at home, with children consuming more healthy foods and fewer 

unhealthy foods at home;30 Fitzgibbon and colleagues found a similar positive spillover demonstrated 

by a reduction in saturated fat intake at follow-up.33  Dennison and colleagues found a positive 

spillover of their intervention on television watching behaviors at home.32 The four other papers that 

measured a potential spillover effect found no effect, lending support to the possibility that these 

interventions have no impact on the home. None of the papers found a negative spillover effect on 

any of the behavioral targets despite some suggestion in the literature that a negative effect may be 

possible in this population. However, given the small number of papers eligible for this review, 

additional research is needed to further examine whether negative spillover effects can be found with 

childcare-based obesity prevention interventions.   

The focus of the interventions may have impacted the potential for a spillover effect. Of 

note, none of the papers found a spillover effect for any measures of physical activity or active play, 

even though three papers found a significant effect on children’s physical activity in the childcare 

setting.29, 35, 37  Only one of these papers measured behavior at home, and found no impact of the 

intervention.29 While it is important to consider whether the behavioral target of the interventions 

(e.g. physical activity, healthy eating) impacts the extent to which an intervention has a spillover 

effect, again given the small number of interventions eligible for review no conclusions can be drawn 

about possible connections between these attributes. Future reviews may want to consider whether 

nutrition-based interventions, for example, are more likely to produce a spillover effect as compared 

to those targeting only screen time or active play.  

 This review revealed that five of the twelve papers did not measure behavior outside the 

childcare environment. One reason researchers may be reluctant to include behavior outside the 

target environment is the challenges inherent in measuring these behaviors. Many of the 



33 

interventions designed for young children in childcare settings are modeled after or similar to 

interventions delivered to older children in school settings. In these cases, children’s behavior both at 

school and outside of school can be directly assessed using self-report. These methods may not be 

applicable to young children, who cannot accurately report their behavior. The overwhelming 

majority of studies that looked at behavior outside the childcare setting used parent report of child 

behavior, with varying success. The validity of these parent reports, especially at the level of 

estimating portions, is unknown. One study had such a low response rate for the parent report 

portion of the measurement that analysis of the resulting data was impossible.40 These measurement 

challenges and others detailed in the literature41, 42, though considerable, should not be used as a 

reason to avoid assessing the potential impact of obesity prevention and control programs on the 

home environment. As highlighted by numerous reviews of these interventions, parental 

involvement is one key to obesity prevention in this population and spillover of positive changes into 

the home will be critical to supporting and sustaining changes made in the childcare setting 

throughout the child’s life.  

Another conclusion to be made is that there is a considerable lack of research on the efficacy 

of obesity prevention interventions conducted in childcare settings. Despite a comprehensive search 

strategy that included unpublished dissertations among other sources, only 10 interventions (12 

studies) were eligible for review. Since another 17 papers were eligible save for a lack of evaluation of 

the intervention, perhaps in the future these interventions and others can be evaluated for their 

effectiveness in preventing obesity among young children.  

Finally, this review showed that interventionalists and researchers indeed consider parents to 

be an important part of a childcare-based strategy for obesity prevention, even if many did not 

specifically measure behavior at home. This is demonstrated by the overwhelming majority of papers 

(10/12) that included some direct-to-parent component. In the future, this interest may be translated 

into additional measurement and research questions targeting parental involvement in the success of 

obesity prevention interventions.  
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This study has a number of limitations that may have influenced the results. First, while the 

search strategy was designed to be inclusive of interventions studies with no effect, we can assume 

publication bias may have impacted the extent to which interventions that showed no effect appeared 

in the literature. Secondly, the coding was limited to measurement reported in the papers; any 

researchers who measured behavior outside the target environment but did not include it in these 

papers were coded incorrectly. Thirdly, the eligibility criteria purposefully excluded papers that did 

not mention measurement of program effect. This may partially explain the finding that most papers 

found at least one significant program impact, as those with null findings may have been written up 

without mention of the evaluation. Even with these limitations in mind, the results of this review 

provide powerful rationale for a continued emphasis on obesity prevention interventions delivered in 

childcare settings.   

With an increasing focus on childcare-based obesity prevention interventions, future 

research should consider behavior outside the childcare environment as an important measure of the 

success of an intervention. Without information about whether and how behavior at home is 

impacted by these interventions, we could be incorrectly classifying interventions as ineffective.  
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Abstract: Early childhood obesity is an emerging public health concern. In the United States, 26.2% 

of children ages 2-5 are either overweight or obese. One promising avenue for intervention with this 

age group is changing the childcare environment, a setting where many young children spend time. 

While interventions delivered in this setting have direct impact on child behavior while in childcare, 

the overall impact of these interventions on child weight status rests in the combination of their 

behavior in that setting and at home; the extent to which these interventions impact the home 

environment has yet to be determined. This study explored whether one policy intervention targeting 

New York City (NYC) childcare centers had a significant impact on the home nutrition environment.  

This multilevel cross sectional study consisted of a self-administered survey given to parents of 

young children at childcare centers in low-income neighborhoods in NYC where licensed group 

childcare centers are required to comply with certain requirements related to nutrition, physical 

activity and screen time. Parent respondents were asked questions assessing the home nutrition 

environment. Information about each center’s level of compliance with the policy was gathered 

through interviews and on-site observations. Data were analyzed using an Item Response Theory 

model and Hierarchical Linear Modeling, to adjust for the clustered sampling. 

In total, 1,487 parents from 111 centers completed the survey. The models suggest that there is no 

significant relationship between increasing compliance with the policy and the home nutrition 

environment in this sample; thus this study does not support the assumption that changes in the 

childcare environment spillover into the home. Future interventions delivered in the childcare 

environment may need to more explicitly include parents and caregivers in order to encourage 

concomitant changes at home.  
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In the United States, reducing childhood obesity is among the nation’s top health priorities. In 2007-

2008, 10.4% of children ages 2-5 were obese.1 Data from the Pediatric Nutrition Surveillance System 

shows that the prevalence of obesity in low-income children ages 0-5 rose over the past 20 years, 

growing from 9.1% in 1988 to the 14.1% in 2008.2 These data suggest that it is important to create 

environments that support healthy behaviors with children early in life.  

Obesity in children is of concern due to the numerous adverse health effects associated with excess 

weight.3 In early childhood, overweight children may face stigma, negative stereotyping, 

discrimination, teasing or social marginalization.4 Long-term effects of childhood obesity include 

hypertension, type 2 diabetes, and asthma.5 Most importantly, overweight young children are more 

likely to become overweight as adolescents and adults, so starting early with obesity prevention is 

important to preventing these negative health effects.6  

Children’s nutritional intake is one key component of obesity prevention interventions among 

children. While research on the connections between nutrition and obesity among young children is 

sparse,7 significant associations have been found between obesity and sugar-sweetened beverage 

consumption.8-10 Sugar-sweetened beverage (SSB) consumption is associated with obesity among 

children as young as preschool age.8, 9, 11 One study found that preschool-age children who consume 

these beverages between meals are twice as likely to be overweight as children who do not consume 

SSBs.9 To combat consumption of these beverages, recommendations now typically support 

provision of water, instead of other beverages, to young children.12, 13  

The evidence suggests that changing the environments that young children find themselves in may 

support healthy eating; these environments can facilitate positive changes in obesity-related outcomes 

with minimal involvement of the children themselves.14, 15 Interventions designed to change these 

environments can be implemented through site-level policy or via wider city-, county- or state-wide 

policy and these policies can have broad impact on children in numerous settings. Especially of 
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relevance to young children are interventions to improve the quality of the childcare environment, a 

place where a large number of young children spend their time.16  

These possibilities and recognition of a growing childhood obesity problem led the New York City 

health department to implement a citywide obesity prevention policy in childcare settings starting in 

January, 2007.17 These regulations specify that childcare centers can only serve non- or low-fat (1%) 

milk, water, and up to 6 ounces of 100% juice to each child each day and that they may not serve any 

SSBs such as flavored milk, soda or fruit drinks.18 Effective in 2007, the regulations are currently 

being enforced via scheduled visits to childcare providers to assess compliance, and supported 

through training and technical assistance provided to centers to encourage compliance. 

While this and other similar policies recently enacted at the state- and local-level may impact 

children’s obesity-related behaviors during the time they spend in childcare, there are eating 

opportunities before and after childcare as well as on weekends. In fact, the overall impact of these 

policies on child health rests on the combination of behavior during childcare and at home. 

Assessing the potential impact of these interventions on child and parent behavior outside the target 

setting is important to understanding the true effect of these interventions.  

There is reason to believe these interventions could have an impact on children outside of the 

childcare environment through changes in the home environment. These impacts could be felt in 

there domains, through 1) household rules, 2) parental modeling, and/or 3) the physical 

environment.19-21 Household rules are composed of the implicit and explicit policies within the home 

regarding eating. Parental modeling comprises behaviors that are observed by children which may 

influence child behavior. Lastly, the physical environment comprises the access and availability of 

items that promote or prohibit healthy behavior both within the household and in the neighborhood. 

Each of these pathways are amenable to influence through intervention, including policy 

interventions delivered in childcare settings, and thus each component should be examined when 

looking at whether these spillover effects are occurring with a given intervention. In the case of the 
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NYC policy, while parents were not the direct target of the intervention, changes in children’s 

behavior occurring during the day may influence parent behavior at home or vice-versa.  

The potential for obesity-related environmental change interventions to produce behavior change 

outside the target environment has been explored in a limited fashion among older children. One 

study examined this effect in a sample of middle school children, some of whom attended schools 

with strict regulations on nutritional quality of the food served and some of whom did not.22 

Researchers found that while the children in the intervention schools significantly decreased their 

consumption of unhealthful snacks at school, there was no change in their consumption of these 

snacks at home. According to the authors, “there was no evidence of a compensatory increase in 

consumption at home of the snacks that had been removed at school” (p9).22 No existing publication 

has examined this effect among young children though many have hinted at the assumption that 

concomitant changes at home are expected; according to one author, “the underlying assumption is 

that the children’s parents will plan meals and snacks for times before and after their child’s day at 

the child-care center to complement the center menu and reinforce healthful food choices modeled 

in child-care meal patterns” (p950).23 This assumption remains untested. In the broader public health 

literature, spillover effects have been examined related to smoking cessation and prevention with 

mixed results.24-26  

This study explored the extent to which the NYC policy is associated with changes in the home 

nutrition environment of children. While New York City was used as the study site, many other 

jurisdictions are either exploring or implementing similar regulations across the country making the 

exploration of these effects relevant to a wide audience of stakeholders.  

Methods:  

Sampling: To explore this question, a multilevel cross-sectional study was conducted. We sampled 

both childcare centers operating in low-income neighborhoods and parents of children attending 

these centers. Further details about the sampling at both levels are provided in previous publications. 
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Briefly, of the 1,650 licensed day care 

centers in New York City, the 850 

located in low-income neighborhoods 

(40% of the households earn less than 

200% of the federal poverty level) were 

identified. From these, a random 

sample of 260 was selected and 

approached to participate in an 

evaluation study being conducted of the 

policy in the fall of 2009. In the spring 

of 2010, centers were again approached 

to participate in additional data 

collection, including a parent survey. Of 

the 173 sites eligible for inclusion into 

the parent study, 111 sites participated in the study (center response rate = 64%). At each center, one 

classroom of three and/or four-year old children was randomly selected and the parents of all the 

children in that classroom were eligible for the study. Letters were sent home to selected parents 

describing the study. An information sheet described the parent component of the study, and asked 

parents to complete a written survey and return it to the childcare center in a sealed envelope. These 

materials were available in both English and Spanish. Parents were offered a 4-ride voucher for the 

New York City subway system (Metrocard) as an incentive. Completed surveys were received from 

1,487 parents, resulting in an average response rate of 78% per childcare center. Individual- (e.g. 

parent) and group-level data are described in turn.  

1,650 licensed day care centers 
in New York City 

850 day care centers located in 
low-income neighborhoods 

(census) 

260 randomly selected centers, stratified by 
location, ethnicity of children, size, & 

neighborhood 

178 centers participated in 
evaluation study conducted in fall 

2009 

22 centers ineligible 

5 centers ineligible 111 centers participated in parent 
survey 

1 classroom from each center 
selected for parent survey 

Figure 2: Sampling Methodology, Parent Survey, 2010

Center-level data: In order to assess children’s exposure to the policy, each center’s compliance 

with the policy was determined using several types of data collection methodologies. This measure 

was used as an exposure proxy to test the assumption that increasing levels of compliance with the 
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regulations would result in a larger impact on the home environment. Information about compliance 

was collected via an interviewer-administered survey of the director, two randomly selected teachers 

and the food service staff person; an observational assessment/site inventory of the center; and 

review of center records. Data collection instruments focused on assessing compliance with each 

component of the policy. These data were then used to comprehensively classify each center’s level 

of compliance with the policy with a six-level categorical variable. Thus the exposure variable of 

interest used in this analysis was a compliance score calculated as an index of each center’s level of 

compliance in three areas: television (1-2), nutrition (1-5), and physical activity (1-3) (the total 

compliance score ranged from 3 to 10). In the sample, the score for total compliance ranged from 3 

through 8. For entry into the multi-level models, scores were translated into a 1-6 ordinal variable.  

Parent Survey: Information was collected from parents to classify the home nutrition environment. 

The instrument was designed to cover the three domains of the home nutrition environment 

described above (household rules, parental modeling, and the physical environment) and all 

nutrition-related components of the NYC policy under study (e.g. milk, water, juice, and sugar 

drinks) (See Table 1). 

The survey consisted of 46 items in six areas: demographic information about the child, information 

about the parent and family; beverage consumption and rules at home; physical activity at home; 

television viewing at home; and information about the child’s daycare center. This paper will 

specifically focus on the 14 items related to the home nutrition environment along with key 

demographic variables. Some of the items were adapted from two existing instruments that have 

been used with this age group,19, 27 and others were developed specifically for this study. The survey 

was pilot tested (n=4) with parents from one daycare center in NYC similar to those eligible for the 

study. 
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Table 1: Items assessing the home nutrition environment 

Component Household Policy 
(6 items) 

Modeling 
(6 items) 

Physical 
Environment/Access 
(4 items) 

Milk  
(4 items) 

• What type of milk 
does your child usually 
drink at home? 

• How often does your 
child drink fat free or 
low-fat milk at home?  

• What type of milk do 
you usually drink at 
home? 

• How often do you 
drink fat free or low-
fat milk at home? 

 

Water  
(3 items) 

• How often does your 
child drink water at 
home? 

• How often do you 
drink water at home? 

• Do you have rules 
about how much or 
how often your child 
can drink water? 

Juice  
(3 items) 

• How often does your 
child drink 100% juice 
at home? 

• How often do you 
drink 100% juice at 
home? 

• Do you have rules 
about how much or 
how often your child 
can drink 100% juice? 

Sugar 
Drinks 
(4 items) 

• How often does your 
child drink soda at 
home? 

• How often does your 
child drink sports 
drinks, kool aid, 
lemonade, fruit drinks 
or flavored milk at 
home? 

• How often do you 
drink soda at home? 

• How often do you 
drink sports drinks, 
kool aid, lemonade, 
fruit drinks or flavored 
milk at home? 

• Do you have rules 
about how much or 
how often your child 
can drink regular soda? 

• Do you have rules 
about how much or 
how often your child 
can drink sports 
drinks, kool aid, 
lemonade, fruit drinks 
or flavored milk? 

   
Statistical Analysis: Multilevel modeling was used to examine the research questions of interest, 

adjusting for the clustered sampling design. To compute a composite outcome variable consisting of 

the 14 items used to describe the nutrition-related home environment, a partial credit Rasch model 

(PCRM) was used. This model allows for a logistic transformation of each parent’s responses, which 

places each respondent on an interval scale (in logits – or log odds). The model is useful in cases 

where raw scores alone may not be the best representation of the underlying value of each 

respondent on the latent variable (in this case, the nutrition-related home environment).28 The model 

produced estimates of the nutrition-related home environment for each respondent. It is important 

to note that in this PCRM, the estimates were intentionally centered on zero. This means that while 
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the relative position of each respondent’s score is meaningful, the actual values for each person are 

arbitrary. FACETS for Windows was used for the Rasch model. Data were entered into PASW 17.0 

(2009) for exploratory analyses including simple frequencies and cross-tabulations.  

In order to account for the clustered sampling used in the study, a two-level hierarchical linear model 

was used to test the primary study questions, namely the relationship between level of compliance 

and the home environment among participating children. Child- and parent-level covariates such as 

race/ethnicity and gender were entered at level 1 and center-level compliance was entered at level 2. 

The models simultaneously tested the associations between individual- and group-level factors on the 

home environment score. HLM 6.0 for Windows was used for HLM modeling.   

All procedures were approved by both the Emory University and New York City Department of 

Health and Mental Hygiene Institutional Review Boards. 

Results: 

One hundred forty seven surveys were discarded because children were over age 5 (82 respondents) 

or because respondents skipped entire pages (65 respondents); the total sample used for analysis was 

1,340. The majority of the children whose parent responded to the survey were either Black/African-

American (43.9%) or Hispanic/Latino (42.2%) (See Table 1). Parent respondents reported their 

highest level of education, with a high school diploma being most common (30.3%), followed by 

some college (27.6%). Approximately half the respondents (52.1%) reported speaking only English at 

home, with 10.9% reporting using only another non-English language. Approximately half the 

participants were born in the United States (50.8%).  
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Table 2: Demographics of respondents, Parent Survey, New York City, 2010 

This analysis used the estimates from the PCRM 

in place of raw item scores or a summed scale 

score. Fourteen items were included in the 

PCRM, which was then used as a continuous 

outcome measure in the HLM models used to 

test the primary study hypotheses. The overall 

mean estimate of the home nutrition 

environment was 0.53 with an interquartile 

range of 0.56 (See Table 3). Over half the 

centers were classified in the highest two 

categories of compliance and only one center 

was classified at the lowest level. When 

examining the bivariate association between 

compliance and the home nutrition environment, the lowest level of compliance was correlated with 

the lowest mean value for the home environment (0.35) though the highest level of compliance did 

not correlate with the highest mean value for the home nutrition environment (0.53).  Respondents 

whose children attended centers with moderate compliance (4 through 5) showed above average 

home environment scores while the remaining levels of compliance showed average or below average 

home environment scores.  

Characteristic (n=1,340) 
Frequency 

N (%) 
Child ethnicity  

Black or African-American 
(not Hispanic/Latino)

570 (43.9) 

White (not Hispanic/Latino) 19 (1.5) 
Hispanic/Latino 547 (42.2) 

Other, including multi-racial 161 (12.4) 
Respondent sex (female) 1161 (98.2) 
Respondent highest education  

Less than high school 211 (16.3) 
High school diploma 392 (30.3) 

Some college 358 (27.6) 
College degree or higher 334 (25.8) 

Language spoken at home  
English only 672 (52.1) 

English some of the time 476 (36.9) 
Other language only 141 (10.9) 

Respondent born in the United 
States  663 (50.8) 

Language of survey (Spanish) 213 (15.9) 
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Table 3: Descriptive statistics on the estimates of the home nutrition environment 
 

To test the effect of the intervention on the 

home nutrition environment, multiple HLM 

models were run. An unconditional model 

showed that 16.2% of the variability in the 

nutrition-related home environment was due 

to center-level factors, however, the multilevel 

models examining the effect of center-level compliance on the nutrition-related home environment 

did not suggest an effect of the policy on the home environment (p=0.52). In fact, compliance only 

explained 10.56% of the center-level variability (1.7% of the overall variability). These models 

controlled for child ethnicity, respondent’s education level and the language spoken at home. Due to 

these null findings, additional post-hoc analyses were conducted using only the nutrition component 

of the compliance score (1-4 score); this model similarly showed no impact of compliance on the 

home nutrition environment (data not shown; available from first author on request).  

 Estimate   
Mean 0.53   
Standard 
Error 0.12   

Center-level 
Compliance 

Centers 
N (%) 

Mean 
Estimate 

Standard 
Error 

1 (lowest) 1 (1.0) 0.35 0.081 
2 3 (2.9) 0.52 0.087 
3 12 (11.4) 0.45 0.041 
4 27 (25.7) 0.53 0.026 
5 33 (31.4) 0.54 0.023 

6 (highest) 29 (27.6) 0.53 0.022 

Table 4: Association of Compliance with the Home Nutrition Environment, HLM Model 

Attribute Coefficient 
Standard 

Error p-value 
    
Level – 2 (Center-level)    
Compliance 0.0078 0.011 0.52 
Level – 1 (Respondent-level)    
Born outside U.S. 0.195 0.034 <0.001 
African-American race -0.075 0.035 0.04 
White or other race -0.086 0.042 0.67 
Less than high school 
education -0.049 0.036 0.20 

College degree or higher 0.080 0.037 0.01 
Speak some English at 
home 0.070 0.046 0.05 

Speak other language at 
home (no English) -0.035 0.056 0.53 

Note: The reference category is parents born in the United States, reporting Hispanic/Latino ethnicity, High School 
diploma, and speak only English at home. 
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Conclusion:  

Our analysis found no effect of increasing compliance with the policy on the home nutrition 

environment in this sample. Thus this study suggests that these environmental change interventions 

may not have reach beyond the childcare setting, supporting the findings of other studies of older 

children cited above.22 On the positive side, we did not find evidence of a negative spillover effect 

involving more unhealthy home environments making up for the lack of unhealthy items served 

during the childcare day, which has been suggested in the literature.29 At the very least, these children 

are receiving more healthy foods and beverages during the day, even if those selections are not 

carried over into the home. However, these results suggest that the impact of these interventions 

might be limited to these changes in the childcare setting and that additional work needs to be done 

to translate these changes into the home environment.  

This study has a number of limitations. Firstly, because there were many public health interventions 

occurring in New York City during the time period under study, it is possible that the variability in 

the home environment was limited, making it difficult to attribute specific components of the 

childcare environment to parent behavior. Secondly, while the survey was anonymous, social 

desirability may have impacted responses making the associations between compliance and the home 

more difficult to uncover. This may be especially likely given emphasis the city has had on obesity 

prevention which may translate into stronger social pressure to respond in a certain manner. This 

limitation is common for any self-reported instrument of behavior related to obesity and was partially 

addressed through study procedures designed to protect respondents’ confidentiality. Finally, there 

may be certain neighborhood-level factors such as access to healthy foods that may have played a 

role in these relationships; these factors were not assessed.  

Even given these limitations, this study provides a framework for future examination of the potential 

for these environmental change interventions to spill over into the home. Future policies may need 

to incorporate more direct-to-parent activities to encourage parents to support the healthy choices 
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made for childcare settings and evaluations of these policies should explicitly examine the effect of 

these additional activities on the home environment of participating children.   



 51

References: 

1. Ogden CL, Carroll MD, Curtin LR, Lamb M, Flegal KM. Prevalence of high body mass 

index in US children and adolescents, 2007-2008. Journal of the American Medical Association. 

2010;303:242-249. 

2. Pediatric Nutrition Surveillance: Summary of trends in grown and anemia indicators. 2009. 

http://www.cdc.gov/PEDNSS/pednss_tables/tables_numeric.htm. Accessed July 1, 2009. 

3. Dietz WH. Health Consequences of Obesity in Youth: Childhood Predictors of Adult 

Disease. Pediatrics. March 1, 1998 1998;101(3):518-525. 

4. Institute of Medicine. Preventing childhood obesity: Health in the balance. Washington, DC: The 

National Academies Press;2004. 

5. Daniels S. The consequences of childhood overweight and obesity. Future of Children. 

2006;16:47-69. 

6. Nader P, O'Brien M, Houts R, et al. Identifying risk for obesity in early childhood. Pediatrics. 

2006;118(3):e591-601. 

7. Fisher JO, Kral TVE. Super-size me: Portion size effects on young children's eating. 

Physiology & Behavior. 2008;94(1):39-47. 

8. Melgar-Quiñonez HR, Kaiser LL. Relationship of child-feeding practices to overweight in 

low-income Mexican-American preschool-aged children. Journal of the American Dietetic 

Association. 2004;104(7):1110-1119. 

9. Dubois L, Farmer A, Girard M, Peterson K. Regular Sugar-Sweetened Beverage 

Consumption between Meals Increases Risk of Overweight among Preschool-Aged 

Children. Journal of the American Dietetic Association. 2007;107(6):924-934. 

10. Welsh J, Cogswell M, Rogers S, Rockett H, Mei Z, Grummer-Strawn LM. Overweight 

among low-income preschool children associated with the consumption of sweet drinks: 

Missouri, 1999-2002. Pediatrics. 2002;115:e223-229. 

http://www.cdc.gov/PEDNSS/pednss_tables/tables_numeric.htm


 52

11. LaRowe TL, Moeller SM, Adams AK. Beverage Patterns, Diet Quality, and Body Mass 

Index of US Preschool and School-Aged Children. Journal of the American Dietetic Association. 

2007;107(7):1124-1133. 

12. Popkin B, Armstrong L, Bray G, Caballero B, Frei B, Willett W. A new proposed guidance 

system for beverage consumption in the United States. American Journal of Clinical Nutrition. 

2006;83(3):529-542. 

13. Gehling R, Magarey A, Daniels L. Food-based recommendations to reduce fat intake: an 

evidence-based approach to the development of a family-focused child weight management 

programme. Journal of Paediatric and Child Health. 2005;41(3):112-118. 

14. Benjamin SE, Cradock A, Walker E, Slining M, Gillman M. Obesity prevention in child care: 

A review of U.S. state regulations. BMC Public Health. 2008;8:188. 

15. Flynn M, McNeil D, Maloff B, et al. Reducing obesity and related chronic disease risk in 

children and youth: a synthesis of evidence with 'best practice' recommendations. Obesity 

Reviews. 2006;7(s1):7-66. 

16. Capizzano J, Adams G. The hours that children under five spend in child care: variation across states. 

Washington, DC: Urban Institute;2000. 

17. New York City Department of Health and Mental Hygiene. Obesity in early childhood. 

NYC Vital Signs. 2006;5(2). 

18. New York City Department of Health and Mental Hygiene. Article 47, Health Code, 

Daycare Regulation. New York, NY2006. 

19. Spurrier N, Magarey A, Golley R, Curnow F, Sawyer M. Relationships between the home 

environment and physical activity and dietary patterns of preschool children: a cross-

sectional study. International Journal of Behavioral Nutrition and Physical Activity. 2008;5(1):31. 

20. Kohl III HW, Hobbs KE. Development of Physical Activity Behaviors Among Children 

and Adolescents. Pediatrics. March 1, 1998 1998;101(3):549-554. 



 53

21. Pearson N, Biddle SJ, Gorely T. Family correlates of fruit and vegetable consumption in 

children and adolescents: a systematic review. Public Health Nutrition. 2009;12(02):267-283. 

22. Schwartz MB, Novak SA, Fiore SS. The Impact of Removing Snacks of Low Nutritional 

Value From Middle Schools. Health Educ Behav. February 5, 2009 2009:1090198108329998. 

23. Briley ME, Jastrow S, Vickers J, Roberts-Gray C. Dietary Intake at Child-Care Centers and 

Away: Are Parents and Care Providers Working as Partners or at Cross-Purposes? Journal of 

the American Dietetic Association. 1999;99(8):950-954. 

24. Baile WF, Gibertini M, Ulschak F, Snow-Antle S, Hann D. Impact of a hospital smoking 

ban: Changes in tobacco use and employee attitudes. Addictive Behaviors. 1991;16(6):419-426. 

25. Brownson R, Hopkins D, Wakefield M. Effect of smoking regulations in the workplace. 

Annual Review of Public Health. 2002;23:333-348. 

26. Moher M, Hey K, Lancaster T. Workplace interventions for smoking cessation. Cochrane 

Database Syst Rev. 2003;2:CD003440. 

27. Bryant M, Ward D, Hales D, Vaughn A, Tabak R, Stevens J. Reliability and validity of the 

Healthy Home Survey: A tool to measure factors within homes hypothesized to relate to 

overweight in children. International Journal of Behavioral Nutrition and Physical Activity. 

2008;5(1):23. 

28. Bond T, Fox C. Applying the Rasch Model: Fundamental measurement in the human sciences. London: 

Psychology Press; 2007. 

29. Shovelin K, Maner L, Molloy M. Report of interviews among child-care providers and parents of young 

children regarding the physical activity and nutrition environment in North Carolina child-care centers. 

Raleigh, NC: NC Initiative for Health Weight in Children and Youth;2001. 

 

 



 54

The impact of childcare regulations on aspects of the home environment related to screen time 
and physical activity 
Laura Lessard, MPH 

Department of Behavioral Sciences & Health Education 
Rollins School of Public Health, Emory University 

 
 
Abstract: Research suggests that interventions to improve the physical activity environment during 

the childcare day may be effective tools to increase physical activity and reduce screen time among 

young children. Despite the promise these interventions show in improving behavior during the 

childcare day, little research has examined whether improving the childcare environment spills over 

into the home environment. This study examined this connection by exploring New York City’s 

(NYC) regulations related to obesity prevention in childcare which have requirements for both 

physical activity and screen time. 

A self-administered study was given to parents of children ages 3-4 from 111 licensed childcare 

centers in low-income neighborhoods in New York City. The survey assessed attributes of the home 

physical activity and screen viewing environment as well as demographic characteristics of parents 

and children. A composite score of the home environment was calculated using a partial credit Rasch 

model. Data categorizing each center’s compliance with the NYC regulations using a 1-6 point index 

were used to capture children’s exposure to the intervention. We used a hierarchical linear model to 

test the association between center-level compliance with the NYC regulations and the home 

environment.  

In total, 1,487 parents from 111 centers returned surveys. Multi-level models showed that the 

center’s level of compliance with the regulations was unrelated to the home environment in this 

sample (p=0.54). While many have assumed that policy and environmental change interventions in 

childcare settings affect the home environment, this assumption may not be warranted. Additional 

research is needed to directly target parents and the home environment to curb obesity among young 

children.  
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Childhood obesity is of serious concern in the United States, where over 33% of children and youth 

(ages 2-19) are either overweight or obese; this percentage has grown steadily over the past ten 

years.1Children who are overweight at an early age are at higher risk of numerous, negative health 

outcomes throughout life; this realization has led to a growing body of research on early childhood 

obesity.2 In fact, 26.2% of children in the United States ages 2-5 are either overweight or obese; this 

percentage ranges from 24% of non-Hispanic black children to 32.6% of Mexican-American 

children.1 Numerous behaviors are linked to weight gain and obesity among children; among them is 

poor diet3, lower rates of physical activity4, and high screen (including television) viewing time.5 

There are established connections between the levels of physical activity and weight gain in young 

children. Several studies have found an association between physical activity intensity and weight 

among young children; these studies suggest that vigorous activity is an especially important 

determinant of weight status among this age group.6, 7One study found that the preschool children 

attend is a significant predictor of physical activity levels and that both opportunities and facilities for 

physical activity were likely contributors. According to the authors, “ school policies and practices 

directed toward providing preschool-aged children with physical activity have the potential to 

influence greatly the overall physical activity levels of young children in the United States” (p1261).8 

Television viewing is an important risk factor for obesity among young children, likely mediated 

through an increase in blood pressure9, a reduction in physical activity10, a decrease in resting energy 

expenditures11, an increase in unhealthful eating, in part because of exposure to advertising of 

unhealthful foods.5, 12-14Other studies have shown that there is an increased risk of being overweight 

or obese among preschool children watching more than two hours per day as compared to those 

watching less than two hours per day (OR = 1.34; 95% CI [1.07, 1.66]).15 The American Academy of 

Pediatrics (AAP), in fact, recommends zero television time for children under age 2 and no more 

than 1-2 hours of educational media viewing (including television, videos, video games, and 

computer use) for older children.16 Despite these guidelines, one study of low-income young children 
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found that approximately half the children ages two through four watched more than 2 hours per day 

of television, and four-year olds in the sample watched an average of 18.4 hours of television per 

week (or 2.6 hours per day).17 Each hour of television was associated with a 6% increase in the odds 

of being obese among the sample, comparable to findings from older samples.17 

To address these important determinants of obesity among young children, there is increasing 

interest in policy and environmental changes aimed at creating healthful surroundings for children 

and families.18 Childcare settings in particular could prove to be an effective place to intervene in the 

lives of young children, as 41% of children under the age of five are in childcare 35 or more hours 

per week.19 With such a large amount of time spent in these settings, childcare could be a powerful 

location in which to improve health and wellbeing of young children by promoting healthier 

environments.20 Several previous interventions conducted in the childcare setting have successfully 

improved child behavior related to nutrition, physical activity and screen viewing within that 

setting.21-24  

The extent to which environmental interventions delivered in childcare settings impact other settings, 

including the home environment, has yet to be understood. A handful of studies have examined this 

connection, via an exploration of nutrition-related components of obesity prevention programs 

delivered in school or childcare setting. One study concluded that while an intervention succeeded at 

reducing middle school students’ consumption of unhealthy snacks at school, there was no impact on 

their consumption outside of school.25For young children, changes in parental behaviors or 

household routines related to television viewing and physical activity behaviors could be the 

mechanism through which environmental changes from school or childcare settings impact the 

home. These changes may result from changes in child preference for television viewing and physical 

activity which may result from these policies. The cumulative effect of these interventions on child 

obesity includes changes in child behavior in the childcare setting combined with changes in behavior 
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at home. In order for researchers to fully understand the effect of these interventions there needs to 

be an understanding of behavior in both settings. 

New York City provides an excellent opportunity to explore these assumptions in a real-world 

context. In 2006, the New York City Department of Health and Mental Hygiene (DOHMH) 

amended the New York City Health Code to require licensed group childcare centers to comply with 

certain requirements related to nutrition, physical activity and screen time. The policy requires that 

children be scheduled to participate in at least 60 minutes of physical activity per day, of which 30 

minutes must be teacher-led, and that viewing of television, videos, and other visual recordings shall 

be limited to no more than 60 minutes per day of educational programs or programs that actively 

engage child movement.26 Effective in 2007, the regulations are currently being enforced through 

DOHMH procedures city-wide. Because of these regulations, New York City is an excellent setting 

to explore whether environmental change interventions delivered in the childcare setting can improve 

the home environment related to physical activity and screen viewing.  

Methods: 

Sampling: To explore this question, a 

multilevel cross-sectional study was 

conducted. We sampled both childcare 

centers operating in low-income 

neighborhoods and parents of children 

attending these centers. Briefly, of the 

1,650 licensed day care centers in New 

York City, the 850 located in low-

income neighborhoods (40% of the 

households earn less than 200% of the 

federal poverty level) were identified.  

1,650 licensed day care centers 
in New York City 

850 day care centers located in 
low-income neighborhoods 

(census) 

260 randomly selected centers, stratified by 
location, ethnicity of children, size, & 

neighborhood 

178 centers participated in 
evaluation study conducted in fall 

2009 

22 centers ineligible 

5 centers ineligible 111 centers participated in parent 
survey 

1 classroom from each center 
selected for parent survey 

Figure 1: Sampling Methodology, Parent Survey, 2010
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From these, a random sample of 260 was selected and approached to participate in an evaluation 

study being conducted of the policy in the fall of 2009. In the spring of 2010, centers were again 

approached to participate in additional data collection, including a parent survey. Of the 173 sites 

eligible for inclusion into the parent study, 111 sites participated in the study (center response rate = 

64%). At each center, one classroom of three and/or four-year old children was randomly selected 

and the parents of all the children in that classroom were eligible for the study. Letters were sent 

home to selected parents describing the study. An information sheet described the parent component 

of the study, and asked parents to complete a written survey and return it to the childcare center in a 

sealed envelope. These materials were available in both English and Spanish. Parents were offered a 

4-ride voucher for the New York City subway system (Metrocard) as an incentive. Completed 

surveys were received from 1,487 parents, resulting in an average response rate of 78% per childcare 

center. Individual- (e.g. parent) and group-level data are described in turn.  

Center-level data: In order to assess children’s exposure to the policy, each center’s compliance 

with the policy was determined using several types of data collection methodologies. This measure 

was used as an exposure proxy to test the assumption that increasing levels of compliance with the 

regulations would result in a larger impact on the home environment. Information about compliance 

was collected via an interviewer-administered survey of the director, two randomly selected teachers 

and the food service staff person; an observational assessment/site inventory of the center; and 

review of center records (e.g. menus, schedules). Data collection instruments focused on assessing 

compliance with each component of the policy. These data were then used to comprehensively 

classify each center’s level of compliance with the policy with a six-level categorical variable. Thus the 

exposure variable of interest used in this analysis was a compliance score calculated as an index of 

each center’s level of compliance in three areas: television (1-2), nutrition (1-5), and physical activity 

(1-3) (the total compliance score ranged from 3 to 10). In the sample, the score for total compliance 

ranged from 3 through 8. For entry into the multi-level models, scores were translated into a 1-6 

ordinal variable.  



 59

Parent-level data:  

Information was collected from parents to understand the quality of the home physical activity and 

screen time environment (our outcome of interest). Because the literature predominately describes 

the relationship between screen viewing and obesity as being mediated through physical activity,10 

this study looked at these behaviors together. 

The survey consisted of 46 items in six areas: demographic information about the child, information 

about the parent and family; beverage consumption and rules at home; physical activity at home; 

television viewing at home; and information about the child’s daycare center. This paper will 

specifically focus on the items related to the home physical activity environment (including screen 

viewing) along with key demographic variables used to control for confounding. Some of the items 

were adapted from two existing instruments that have been used with this age group,27, 28 and others 

were developed specifically for this study. Items were chosen or designed to cover the home 

environment and all components of the NYC policy under study (e.g. frequency of physical activity, 

access to and use of outdoor play spaces, frequency of screen viewing, household rules about screen 

viewing) (See Table 1 for all items). The survey was pilot tested (n=4) with parents from one daycare 

center in NYC similar to those eligible for the study. 
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Table 1: Survey Items Assessing the Home Physical Activity and Screen Time Environment 

Component Items on Parent Survey 
TV duration  
(5 items) 

• On a typical week day (Monday – Friday) at home, how much time 
does your child spend watching TV, DVDs or videos? 

• On a typical weekend day (Saturday or Sunday) at home, how much 
time does your child spend watching TV, DVDs or videos?  

• On a typical week day (Monday – Friday) at home, how much time do 
you spend watching TV, DVDs or videos? 

• On a typical weekend day (Saturday or Sunday) at home, how much 
time do you spend watching TV, DVDs or videos? 

• Is there a working television in your child’s bedroom? 
TV content  
(3 items) 

• Do you have household rules about what your child can watch on TV? 
• While your child is watching TV at home, how often does he/she 

watch educational shows or videos?  
• How often do you watch television with your child? 

Physical 
Activity 
(6 items) 

• On a typical week day (Monday – Friday) at home, how much time 
does your child spend actively playing or exercising? 

• On a typical weekend day (Saturday or Sunday) at home, how much 
time does your child spend actively playing or exercising? 

• On a typical week day (Monday – Friday) at home, how much time do 
you spend exercising? 

• On a typical weekend day (Saturday or Sunday) at home, how much 
time do you spend exercising? 

• Do you have access to a safe outdoor space where your child can 
exercise? 

• How often in a given week do you take your child to exercise outdoors?
 
Statistical Analysis: To compute a composite outcome variable consisting of the 14 items used to 

describe the home physical activity environment (See Table X), a partial credit Rasch model (PCRM) 

was used. This model allows for a logistic transformation of each parent’s responses, which places 

each respondent on an interval scale (in logits – or log odds). The model is useful in cases where raw 

scores alone may not be the best representation of the underlying value of each respondent on the 

latent variable (in this case, the home physical activity environment).29 The model produced estimates 

of the home environment for each respondent, with estimates centered on zero. FACETS for 

Windows was used for the Rasch model. Data were entered into PASW 17.0 (2009) for exploratory 

analyses including simple frequencies and cross-tabulations.  
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In order to account for the clustered sampling used in the study, a two-level hierarchical linear model 

was used to test the primary study questions, namely the relationship between level of compliance 

and the home environment among participating children. Child- and parent-level covariates such as 

race/ethnicity and gender were entered at level 1 and center-level compliance was entered at level 2. 

The models simultaneously tested the associations between individual- and group-level factors on the 

home environment score. HLM 6.0 for Windows was used for HLM modeling.   

All procedures were approved by both the Emory University and New York City Department of 

Health and Mental Hygiene Institutional Review Boards. 

Table 2: Socio-demographic characteristics of respondents 
Results: 

One hundred forty seven surveys 

were discarded because children were 

over age 5 (82 respondents) or 

because respondents skipped entire 

pages (65 respondents); thus the 

available sample size for analysis was 

1,340. The majority of the children 

whose parent responded to the 

survey were either Black or African-

American (43.9%) or 

Hispanic/Latino (42.2%) (See Table 2). Most of the parent respondents were female (98.2%), and a 

small number of surveys were completed in Spanish (15.9%).  

Characteristic (n=1,340) 
Frequency 

N (%) 
Child ethnicity  

Black or African-American  
(not Hispanic/Latino) 

570 (43.9) 

White (not Hispanic/Latino) 19 (1.5) 
Hispanic/Latino 547 (42.2) 

Other, including multi-racial 161 (12.4) 
Respondent gender (female) 1161 (98.2) 
Respondent highest education  

Less than high school 211 (16.3) 
High school diploma 392 (30.3) 

Some college  358 (27.6) 
College degree or higher 334 (25.8) 

Language spoken at home  
English only 672 (52.1) 

English some of the time 476 (36.9) 
Other language only 141 (10.9) 

Respondent born in the United States  663 (50.8) 
Language of survey (Spanish) 213 (15.9) 

Descriptive statistics describing the exposure of interest, compliance with the policy, were examined. 

The compliance score showed a moderate amount of variability across centers; only one center was 
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classified in the lowest category (1) while 29 centers (27.6%) were classified in the highest category of 

compliance (See Table 3).  

Table 3: Description of compliance distribution and bivariate relationship between compliance and PCRM estimates, 
Parent Survey, 2010 
Center-level 
Compliance 

Centers 
N (%) 

Mean 
PCRM 

Estimate 

Standard 
Error of 
Estimate 

1 (lowest) 1 (1.0) 0.16 0.15 
2 3 (2.9) 0.58 0.08 
3 12 (11.4) 0.46 0.05 
4 27 (25.7) 0.47 0.03 
5 33 (31.4) 0.49 0.02 

6 (highest) 29 (27.6) 0.52 0.03 
 
This analysis used the estimates from the PCRM in place of raw item scores or a summed scale score. 

Fourteen items covering physical activity and screen viewing at home were entered into the PCRM to 

create a single measure of the home environment related to these two components (See Table 1 for 

list of items). The overall average score was 0.49 logits with a range of -1.91 to 4.03 logits 

(interquartile range = 0.61). Model fit statistics used in PCRM were reviewed and the model showed 

adequate fit. 

 The relationship between c

and the estimates of the home 

environment were examined (

Figure 2). The graphical depict

indicates that there may be a linear 

relationship between compliance 

and the home environment. The 

lowest level of compliance was 

associated with the lowest estimate of the home environment (0.16), though the highest level of 

compliance was not associated with the highest estimate (0.52) (See 

ompliance 

See 

ion 

Table 3). 

Figure 2: Relationship between compliance and the home environment, 
Parent Survey, 2010 
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Multi-level modeling was used to test the associations between compliance and the measure of the 

home environment, controlling for individual level characteristics (e.g. race). These models showed 

that 29.2% of the variance in the home environment, a moderately high amount, could be explained 

using center-level factors. The center-level compliance variable was not significantly associated with 

the home environment in the models, however (p>0.05). Due to these null findings, additional post-

hoc analyses were conducted using only the physical activity and screen time components of the 

compliance score (2-5 score); this model similarly showed no impact of compliance on the home 

environment.  

Table 4: Association of Compliance with the Home Environment, HLM Model 

Attribute Coefficient 
Standard 

Error p-value 
Compliance 0.012 0.02 0.54 
African-American race 0.011 0.14 0.94 
White or other race 0.052 0.28 0.85 
Note:  Hispanic/Latino ethnicity served as the referent group 
 
Conclusions: 

The results of this study suggest that despite changes in the childcare environment, increasing levels 

of compliance with an obesity prevention policy are not associated with the home physical activity 

environment in this sample. This may contradict commonly held beliefs that efforts to change 

environments in which children learn, through things like increasing physical education time in high 

schools, removing televisions from elementary schools and, like New York City, limiting the amount 

of television time children view in childcare centers change the children and their parents and make 

them more amenable to or appreciative of healthful living. Our findings do not support these 

assumptions; instead, more comprehensive programming targeting the home environment along with 

other key environments may remain the best solution to creating places where children can live active 

lives.  
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Increases in center-level compliance with the policy did not seem to be associated with the measure 

used to encapsulate the home environment related to physical activity and screen viewing. 

Descriptive statistics suggested that while there was variability in the composite home environment 

score, the scores did not increase along with compliance. This supports previous research suggesting 

that nutrition-related changes do not spillover into the home and extends these findings to physical 

activity and screen viewing behaviors.25In our sample, parents whose children had limited access to 

television viewing during the time they spend in childcare did not allow their children to compensate 

for this time by watching additional television during the evenings and weekends, nor did those 

children with higher amounts of exercise during the day show less during evenings and weekends. 

Thus while these null findings suggest that more could be done to impact home physical activity and 

screen viewing behaviors, they also do not support the possibility that these policies have a negative 

spillover effect, one that could be detrimental to the overall impact of these policies. 

This study supports previous findings about group-level impacts on obesity behaviors in urban 

settings. For example, the high proportion of variance in our home environment measure associated 

with center-level factors supports the assumption that neighborhood-level attributes are particularly 

important for physical activity and screen viewing behaviors for young children at home because 

parents likely send their children to childcare centers in their home neighborhoods. This is not 

surprising as access to outdoor play spaces may impact the frequency of exercise and by extension 

the frequency of television viewing among residents of a given neighborhood. In part due to these 

impacts in an urban setting such as New York City, it may be unreasonable to think that changes in 

the childcare setting would be able to continue at home in the face of neighborhood characteristics 

such as safety and availability of safe play spaces.  

This study has a number of limitations that may have impacted the conclusions about the impact of 

the regulations on the home environment. Firstly, the measure of center-level compliance showed 

less variability than what is likely present in centers. Only one center was classified in the lowest 
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compliance level and only 27.6% were classified in the highest grouping. It is possible that with a 

more sensitive measure of compliance, there would be an association with the home environment in 

this sample. In addition, there were a number of obesity prevention interventions underway in New 

York City during the time period under study. These interventions may have the cumulative effect of 

reducing the variability in the measure of the home environment, which would also make it more 

difficult to show significant associations with compliance. These additional public health efforts may 

have also introduced social desirability bias into the results as parents may be more likely to feel 

social pressure to report more healthful behaviors at home.  

Despite these limitations, this study suggests that one should not assume that policy-level changes 

implemented in childcare settings will spill over into the home environment. Additional components 

may need to be added to this and similar interventions in order to reach parents and address the 

home environment.  
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Conclusion: 

This exploration into the possible spillover effect of childcare-based obesity prevention interventions 

showed that there is little evidence to support the hypothesis that program effects translate into the 

home environment. Overall, this exploration considered both the published evidence and collected 

new primary data to understand these connections and similar results were found across these data 

sources.  

First, a review of the published literature on the topic found that there is much to be learned about 

the potential spillover effect of interventions delivered in childcare settings. While over half the 

eligible papers (7 of 12) included measurement of behavior outside the target environment, only 

three found significant effects on these behaviors and all three of these impacts suggested a positive 

spillover effect on the home with parents supporting the work done in the childcare setting. The four 

other papers that measured a potential spillover effect found no effect, lending support to the 

possibility that these interventions have no impact on the home. None of the papers found a 

negative spillover effect on any of the behavioral targets despite some suggestion in the literature that 

a negative effect may be possible in this population.  

Second, data collected from nearly 1,500 parents in New York City suggested that there is no 

relationship between increasing levels of compliance with a daycare environmental change policy and 

attributes of the home environment related to nutrition. Thus this study suggests that these 

environmental change interventions may not have reach beyond the childcare setting, supporting the 

findings of other studies of older children. On a positive note, we did not find evidence of a negative 

spillover effect involving more unhealthy home environments making up for the lack of unhealthy 

items served during the childcare day, which has been suggested in the literature. At the very least, 

these children are receiving more healthy foods and beverages during the day, even if those selections 

are not carried over into the home. However, these results suggest that the impact of these 
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interventions might be limited to these changes in the childcare setting and that additional work 

needs to be done to translate these changes into the home environment.  

Third, additional data from New York City suggested that despite changes in the childcare 

environment related to physical activity and screen viewing, increasing levels of compliance were not 

associated with the home physical activity environment. This may contradict commonly held beliefs 

among public health workers that efforts to change environments in which children learn, like New 

York City limiting the amount of television time children view in childcare centers, somehow change 

the children and their parents and make them more amenable to or appreciative of healthful living. 

Our findings do not support these assumptions; instead, more comprehensive programming 

targeting each environment and its determinants may be the only solution to creating places where 

children can grow up healthy.  

Across twelve existing studies and the two original studies completed for this exploration, there were 

little data to support a spillover effect of programs without direct-to-parent components. The review 

considered twelve studies of ten different interventions designed to intervene in exercise, nutrition 

and/or screen viewing and the original studies considered the potential impact of one all-

encompassing environmental intervention. Thus across eleven interventions, very little impact was 

seen on the home environment of participating children. In the review paper, only seven intervention 

studies assessed the home environment and only three found a significant spillover effect. Some 

reasons for the lack of spillover may be the focus of the interventions (e.g. target behavior), lack of 

measurement of spillover, and unknown or unmeasured neighborhood factors.  

The focus of the interventions studied here may have impacted the potential for a spillover effect. Of 

note, none of the papers found a spillover effect for any measures of physical activity or active play, 

even though three papers found a significant effect on children’s physical activity in the childcare 

setting. Only one of these papers measured behavior at home, and found no impact of the 

intervention. While it is important to consider whether the behavioral target of the interventions (e.g. 
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physical activity, healthy eating) impacts the extent to which an intervention has a spillover effect, 

again given the small number of interventions eligible for review no conclusions can be drawn about 

possible connections between these attributes. Future research may want to consider whether 

nutrition-based interventions, for example, are more likely to produce a spillover effect as compared 

to those targeting only screen time or active play.  

Lack of spillover might have simply been due to a lack of measurement of spillover. This review 

revealed that five of the twelve papers did not measure behavior outside the childcare environment. 

One reason researchers may be reluctant to include behavior outside the target environment is the 

challenges inherent in measuring these behaviors. Many of the interventions designed for young 

children in childcare settings are modeled after or similar to interventions delivered to older children 

in school settings. In these cases, children’s behavior both at school and outside of school can be 

directly assessed using self-report. These methods may not be applicable to young children, who 

cannot accurately report their behavior. The overwhelming majority of studies that looked at 

behavior outside the childcare setting used parent report of child behavior, with varying success. The 

validity of these parent reports, especially at the level of estimating portions, is unknown. One study 

had such a low response rate for the parent report portion of the measurement that analysis of the 

resulting data was impossible. These measurement challenges and others detailed in the literature, 

though considerable, should not be used as a reason to avoid assessing the potential impact of 

obesity prevention and control programs on the home environment. As highlighted by numerous 

reviews of these interventions, parental involvement is one key to obesity prevention in this 

population and spillover of positive changes into the home will be critical to supporting and 

sustaining changes made in the childcare setting throughout the child’s life.  

Lastly, neighborhood characteristics might better explain obesity-related behavior at home. The 

conclusions of the original studies support previous findings about group-level impacts on obesity 

behaviors in urban settings. For example, the relatively high proportion of variance in our home 
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environment measures associated with center-level factors supports the assumption that 

neighborhood-level attributes are particularly important for physical activity and screen viewing 

behaviors and somewhat important for nutrition behaviors among young children at home. This is 

not surprising as access to outdoor play spaces impacts both the frequency of exercise and by 

extension the frequency of television viewing among residents of a given neighborhood and access to 

healthy foods might impact nutrition behaviors among residence with similar access to food stores. 

In part due to these impacts in an urban setting such as New York City, it may be unreasonable to 

think that changes in the childcare setting would be able to continue at home in the face of 

neighborhood characteristics such as safety and availability of safe play spaces.  

On a positive note, none of the interventions studied in this exploration found a negative spillover 

effect. In the two original studies, parents whose children had limited access to television viewing 

during the time they spend in childcare did not allow their children to compensate for this time by 

watching additional television during the evenings and weekends, nor did those children with higher 

amounts of exercise during the day show less during evenings and weekends. Thus while the overall 

null findings suggest that more could be done to impact home physical activity and screen viewing 

behaviors, they also do not support the possibility that these policies have a negative spillover effect, 

one that could be extremely detrimental to the overall impact of these interventions.  

Limitations: 

The review paper suffered from a number of limitations that may have influenced the results. First, 

while the search strategy was designed to be inclusive of interventions studies with no effect, we can 

assume publication bias may have impacted the extent to which interventions that showed no effect 

appeared in the literature. This issue was addressed partially by the inclusion of unpublished 

dissertations in the review, but the impact of this bias on the results is unknown. Secondly, the 

coding was limited to measurement reported in the papers; any researchers who measured behavior 

outside the target environment but did not include it in these papers were coded incorrectly. Thirdly, 
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the eligibility criteria purposefully excluded papers that did not mention measurement of program 

effect. This may partially explain the finding that most papers found at least one significant program 

impact, as those with null findings may have been written up without mention of the evaluation.  

For Aims 2-3, because the project is connected to a larger evaluation study of the effect of the 

regulations on centers in New York City, many potential methodological limitations were avoided 

through the use of complex, multi-stage sampling methods designed to address potential selection 

bias. However, the project does have a small number of limitations. Firstly, the external validity of 

the study outside of New York City is limited given the unique characteristics of the regulations, the 

study sample and the context of New York City. Though other jurisdictions, including other cities 

but also counties and states, are considering implementing similar measures in childcare settings, the 

results from this study cannot necessarily be generalized outside of the context of a large urban 

setting. The sampling frame also precludes the results from being generalized to middle- or higher-

income communities within urban settings as all participants in the research live in low-income 

communities within New York City. Secondly, because there were many public health interventions 

occurring in New York City during the time period under study, it is possible that the variability in 

the home environment was limited, making it difficult to attribute specific attributes of the childcare 

environment to parent behavior 

There were also limitations due to the nature of data collection (e.g. self-administered written 

surveys). Firstly, since the survey was only administered in written English and Spanish, participants 

were limited to those who can read and write in one of those two languages. Secondly, while the 

survey was anonymous, social desirability may have impacted responses making the associations 

between compliance and the home more difficult to uncover. This may be especially likely given 

emphasis the city has had on obesity prevention which may translate into stronger social pressure to 

respond in a certain manner. This limitation is common for any self-reported instrument of behavior 

related to obesity and was partially addressed through study procedures designed to protect 
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respondents’ confidentiality. Secondly, the assessment of the home environment was done through 

self-reported measures (e.g. parent survey) and did not include observation or other potentially more 

objective measures. While more objective measures would improve the internal validity of the study, 

given the current lack of research on this topic these measures were considered exploratory and thus 

self-report was an acceptable measure of the home environment.  

In addition, the measure of center-level compliance showed less variability than what is likely present 

in centers. This measure, while central to exploring the relationship between the NYC policy and the 

home environment, was dictated by the larger RWJ study. The compliance score was not designed to 

be used in conjunction with these parent surveys and thus was not ideally suited to these analyses. 

While variability in compliance across the entire policy is likely given that certain components are 

determined by the teacher, others by the director and others through physical access issues, the 

compliance score simply categorized compliance via a simple 1-8 index. Using this measure, only one 

center was classified in the lowest compliance level and only 27.6% were classified in the highest 

grouping. It is possible that with a more sensitive measure of compliance, there would be an 

association with the home environment.  

Finally, there may be certain neighborhood-level factors such as access to healthy foods that may 

have played a role in these relationships; these factors were not assessed. It appeared in preliminary 

analyses as though these neighborhood factors were particularly important to the home environment 

related to physical activity and screen viewing where the intra-class correlation was particularly 

substantial. While there were two items assessing whether the parent had access to a safe place to 

take their child to play and the frequency with which they took their child outside to play, these may 

not have adequately captured both access to and use of neighborhood resources needed for families 

to eat healthy and exercise.  These factors may have confounded the relationship between centers 

and the home environment; future research could expand upon the measures of the neighborhood 

that might be relevant to these relationships.  
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Future Research: 

 Though the conclusion overwhelmingly reached by this research is that changes made in the 

childcare setting have little effect on the home environment, additional study is warranted. As with 

much quantitative survey research, further qualitative study to understand how and why the home 

environment is not impacted by these interventions would be extremely valuable. While there were 

survey items asking about the presence or absence of household rules and policies regarding 

television viewing, future qualitative work could be done to understand the content and rationale for 

these rules. One survey respondent, after responding ‘yes’ to the question about whether they have 

household rules about what their child can watch on television wrote in the margin “he only likes 

action movies with a little bit of horror”. Future qualitative work could explore the ways in which 

parents construct their household rules for screen viewing in this young population which could then 

inform intervention efforts to reduce television viewing. Other items assessed the presence or 

absence of restrictions on beverage consumption and similar qualitative work should be done to 

explore the ways in which parents construct these policies and ways they are enforced within the 

home. This research identified that many parents have rules about obesity-related behaviors in the 

home but the content and enforcement of these rules remains to be studied. This qualitative work 

could provide the depth and understanding necessary to design, implement and enforce future 

interventions designed to target the home environment.  

The limited number of published studies reviewed for this research that measured the home 

environment found mixed results, often with less than ideal methods. Future research should 

consider measuring home behavior in addition to behavior in childcare settings in order to fully 

understand the effect of their interventions on child behavior. Indeed with additional study we may 

find some changes in children in some way that might help understand how and why these 

interventions might spillover into the home. Since there may be an expansion of jurisdictions 

implementing policy-level changes requiring changes in the childcare environment, additional study 
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of the impact of these interventions might be especially warranted. To improve the quality of data on 

the potential spillover effect of these policies, jurisdictions wanting to implement these policies could 

collect baseline data or use comparison groups to improve the likelihood that any changes made in 

the home environment would be captured.  

This research did not explore the issue of child agency related to nutrition and physical activity 

behavior. The survey instrument used to address aims two and three asked about the home 

environment but did not cover the ways in which children impact their parents’ behavior and their 

own choices in the home. While children at this young age may be primarily subject to their parents’ 

decisions, it is possible that child preferences for certain foods or activities may have been impacted 

by these policies. For example, children may experience changes in preference for healthier foods or 

exercise and may express these preferences to their parents in some way. Future research could assess 

parents’ perception of their children’s preferences for certain behaviors or foods and the extent to 

which these preferences change with interventions.  
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