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Abstract
Objectives Although infants increasingly spend time in community-based child care centers, little attention has been paid 
to their physical activity experiences while in group care. In particular, the use of devices to restrict infant mobility, such as 
bouncy seats, high chairs, cribs, and stationary activity centers, has received little attention in the physical activity literature. 
The current study examines the presence and use of these confinement devices in infant classrooms. Methods A secondary 
analysis of observational data in child care centers participating in Delaware’s Quality Rating and Improvement System was 
conducted. Quality assessment observations were coded for the use of confinement devices and the actual amount of time the 
confinement device was employed per child. The sample consisted of 38 infant classrooms serving a total of 162 infants in the 
statewide system. Results Findings suggest a high level of utilization of confinement devices in infant child care classrooms 
with each classroom averaging three pieces of equipment used during the observations and 22% of observed children being 
confined 30 min or longer during the observation period. Conclusions for Practice The reliance on confinement devices in 
group child care is a potential concern in the quest to prevent childhood obesity by ensuring adequate physical activity and 
mobility for infants in group care settings. More research is needed to understand the implications of the use of confinement 
devices on physical activity in group care settings.

Keywords Early care and education · Child health · Child care · Physical activity · Childhood overweight

Significance

What is already known on this subject?: Given that high 
obesity rates are observed as early as age 2 years, physical 
activity among infants is an important area of study. Time 
spent in confinement equipment may be an important precur-
sor to obesity among children.

What this study adds?: High quality, observational data 
from child care centers assessing the nature of confinement 
experienced by infants in care was collected. This is the first 
study to document these experiences among children in care. 
In many cases, the amount observed was above national 
and international recommendations and should be further 
explored and categorized.
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Introduction

Out-of-home child care is increasingly becoming a nor-
mative experience for infants in the United States. Recent 
data suggests that 46% of U.S. infants spend time weekly 
in non-parental child care arrangements, 23% of these 
arrangements are described as center-based (Mamedova 
and Redford 2015). Due to this increased utilization of 
out-of-home care, the child care setting has emerged as an 
important context for obesity prevention. However, most 
prior efforts in both understanding child care practices 
and/or intervening with child care practice has emphasized 
the preschool period (children aged 3–5 years) with little 
attention to the experience of infants in group care settings 
(Hesketh et al. 2015). While those studies are important to 
understanding obesity in older children and adults, recent 
estimates suggest that 22.8% of 2–5 year olds are over-
weight or obese (Ogden et al. 2014). Identifying factors 
associated with obesity in younger children is needed to 
understand how obesity can be prevented in advance of 
this age group. The current study is an effort to examine 
the experiences of infants in group care relative to their 
time in equipment designed to confine the movement of 
children. Specifically, we examine the use of child equip-
ment, such as bouncy seats, high chairs, stationary play or 
activity centers and other devices that restrict the mobility 
of infants while in the group care space.

What Is Confinement and Why Is It Important?

In this study, we consider confinement as the use of equip-
ment to restrict the mobility of infants. Confinement is 
used in child care contexts for many different reasons. 
Devices, such as high chairs and bouncy seats, allow car-
egivers to secure the child in a particular space at times 
when the caregiver may need to be engaged in other activi-
ties, thus ensuring the child’s safety. The prevalence of 
confinement devices appears to be increasing by U.S. 
caregivers and concern for their use has been noted in 
different educational and therapeutic settings (National 
Resource Center for Health and Safety in Child Care and 
Early Education (NRC) 2011; Slining et al. 2014). The 
term “Container Baby Syndrome” has emerged in pediatric 
health settings to describe this phenomenon to describe 
the range of developmental and motor issues that arise 
(e.g. decreased muscle strength, misshapen head, etc.) as 
a result of young children spending too much time in con-
taining or confining devices (Hobbs 2011).

Time spent in confining equipment may influence child-
hood obesity risk when it is used in lieu of more active 
activities for infants. Higher physical activity levels in 

infants have been associated with adiposity levels during 
infancy (Timmons 2012) and one study found that infants 
who spend more time in unrestricted movement had lower 
weight-for-height and weight-for-age Z-scores compared 
to children spending less time in unrestricted movement 
(Sijtsma et al. 2013). Despite this emerging evidence, a 
recent review on the measurement of physical activity in 
young children (age 0–2 years) concluded that, “there are 
very little useful data on physical activity levels and pat-
terns in this age group,” and called for additional work 
in documenting the experience and correlates of infant 
movement (Prioreschi and Michlesfield 2016).

Constraints on infant movement may also impact other 
aspects of development. Allowing infants to freely move and 
explore provides essential opportunities for them to inter-
act with their physical and social environment. There is a 
great deal of research that has linked motor development 
and infant exploration with cognitive and language develop-
ment (Belsky and Most 1981; Lyytinen et al. 1999; Oudg-
enoeg-Paz et al. 2016). As infants gain new motor skills, 
like reaching, sitting, crawling and walking, they also gain 
new avenues for exploring their environment and through 
exploration gain new sensorimotor experiences (Campos 
et al. 2000; Thelen 2000). Sensorimotor experiences, such 
as exploring objects and spaces, provides the cognitive foun-
dation for language learning (Oudgenoeg-Paz et al. 2016). 
Language learning is also deeply intertwined with social 
development, as language is an important means of commu-
nication. As infants explore their environment they also gain 
social opportunities to interact with various people. Social 
interactions are at the core of social-emotional development 
and attachment relationships (Ainsworth 1979). For exam-
ple, the foundational process of secure base exploration can 
only be attained when infants are allowed to explore and 
move away or return to attachment figures at will (Ainsworth 
1979; Campos et al. 2000). As infants gain locomotor com-
petencies such as rolling, scooting, crawling, and walking, 
they also gain more control of their spatial location, activi-
ties, the distance between themselves and caregivers, and 
this relates to increased autonomy (Campos et al. 2000). 
In sum, the opportunity for infants to explore their envi-
ronment has tremendous implications for physical, motor, 
cognitive, and social-emotional domains of development. 
Indeed, there has been increasing attention by developmen-
tal researchers in recent years to the interconnections and 
interactions between domains of development (Campos et al. 
2000; Oudgenoeg-Paz et al. 2015; Thelen 2000; Smith and 
Thelen 2003). Infant exploration of the environment repre-
sents a nexus of potential sensorimotor, cognitive, social-
emotional, and language experiences. Thus, the restriction of 
infant exploration through confinement in equipment many 
have implications across many domains of development.
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While the National Physical Activity Guidelines 
released in the United States do not include reference to 
children younger than age six (United States Department 
of Health and Human Services (HHS) 2008), national 
recommendations on infant physical activity have been 
released around the world. Canadian guidelines suggest 
that infants (age 0–1 year) should be active several times 
each day via supervised, floor-based play (Tremblay et al. 
2012). Both Australia and the United Kingdom have sug-
gested that, “physical activity be encouraged from birth” 
and included similar reference to floor- and water-based 
play that is developmentally appropriate for this age group 
(Australian Government Department of Health 2014; 
United Kingdom Department of Health 2011). These 
guidelines are based on the evidence suggesting that physi-
cal activity is important to children from birth.

Numerous national guidelines address the importance 
of infant movement opportunities in child care settings, 
emphasizing that limitations in infant movement constrain 
the ability of infants to develop physical skills and engage 
in physical activity. Specifically, Caring for Our Children 
recommends that infants should not be seated for longer 
than 15 min and that confining equipment only be used 
“for short periods of time” in the child care setting (NRC 
2011). A 2011 report from the Institute of Medicine on 
early childhood obesity prevention included similar sug-
gestions, namely that confining equipment only be used 
for their primary purpose (e.g. high chairs only used for 
eating) and that the use of confining equipment should 
be “limited” when infants are awake (Birch et al. 2011). 
A 2014 review of state regulations for child care cent-
ers found that the majority of states included components 
of the IOM recommendations, including 37 states that 
have regulations limiting confining time in infants and 
25 that specify that confining equipment only be used for 
their primary purpose (Slining et al. 2014). Of note, the 
majority of these guidelines, while discouraging confin-
ing time for infants, do not specify the number of minutes 
or other specific regulations for providers. The review of 
regulations (Slining et al. 2014), also noted that additional 
research into center-level practices are needed to under-
stand whether the regulations are being put into place. In 
Delaware child care regulations, confinement is addressed 
explicitly and a maximum number of minutes is articu-
lated. Specifically, the regulations state “Limiting time 
spent, while awake, in confining equipment such as a crib, 
infant seat, swing, high chair, or play pen to < 30 min dur-
ing which time an age-appropriate activity shall be pro-
vided, immediately after which opportunities for freedom 
of movement in a sanitary area protected from foot traf-
fic are provided” (State of Delaware Office of Child Care 
Licensing 2015, p. 47).

Prevalence of Confinement Devices

The use of confinement devices for very young children both 
in homes and child care centers has become commonplace 
in the U.S. New products have been developed and marketed 
towards both parents and child care staff. Although little 
research has been conducted in group care settings, a small 
number of studies have examined the use of such equipment 
with infants in their home environment. Littlefield and col-
leagues documented infant time in containment devices—
specifically, car seats, infant carriers, bouncy seats, and 
infant swings in response to their growing clinical concern 
with the relationship between infants spending time in con-
finement devices and the development of misshapen heads 
due to repeated pressure in the same place, also known as 
deformational plagiocephaly (Littlefield et al. 2003). Time 
was organized into three categories—rare use consisting of 
< 1.5 h a day, occasional use ranging from 1.5 to 4 h a day, 
and frequent use which consisted of more than 4 h a day. In 
a sample of 636 infants over a 3 year period, they noted that 
14.8% of infants were frequently in a confinement device, 
28.6% were occasionally positioned in a confinement device, 
and 56.6% were rarely in a confinement device. This descrip-
tive study gives us a glimpse into the incidence of children’s 
time in confinement devices. However, this information is 
based on parent report and it is unclear whether parents 
included time in out-of-home caregiving situations as part 
of their estimates.

Indeed, the frequency and duration of confinement 
devices in out-of-home care settings is unknown as the topic 
has not been one of specific study. To date, no descriptive 
studies have been conducted in out-of-home caregiving set-
tings. Descriptive work in this area of inquiry is needed in 
order to fully understand the types of confinement devices 
used in caregiving settings as well as how often these 
devices are employed to confine the movement of infants. 
At this time, there are no specific observational tools that 
focus specifically on documenting young children’s experi-
ences in confinement devices. However, children’s ability 
to access materials and caregivers is embedded into global 
quality measures commonly in use in child care settings. 
Specifically, the Infant-Toddler Environmental Rating Scale-
Revised (ITERS-R; Harms et al. 2006) requires that asses-
sors observe the degree to which infants and toddlers have 
access to materials “much of the day.” The “much of the 
day” construct is operationalized in the ITERS-R to mean 
that young children who are ready to play and prevented 
from doing so for 20 min or longer are not given credit for 
items that require this threshold (Environmental Rating 
Scales Institute 2013). Thus, observers who are completing 
the ITERS-R commonly document how and when children 
are confined and/or restricted in the child care environment. 
The current study is an initial examination of the use of 
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confinement devices in infant classrooms in center-based 
settings by conducting secondary analysis of ITERS-R nar-
rative data collected as part of one state’s Quality Rating and 
Improvement System (QRIS).

QRIS have surfaced at the state-level as a strategy to 
establish and promote high quality standards for early 
childhood programs. Currently, 38 states have some type 
of operational QRIS (The Build Initiative & Child Trends 
2015). Although states vary in approach, most QRIS include 
the following five components: (1) establishment of quality 
standards, (2) monitoring of quality standards, (3) quality 
improvement activities, (4) financial incentives, and (5) pub-
licly available program ratings or methods to disseminate 
information regarding quality to families and other stake-
holders (Mitchell 2005). In states where QRIS is operational, 
it serves as the system by which child care programs are 
observed and monitored for quality ratings. Relative to this 
study, QRIS is the mechanism by which data were originally 
collected.

The research questions for this study are: (1) what are the 
types and incidence of confinement devices currently in use 
in community-based child care centers serving infants?; and, 
(2) how often are infants confined and how long do bouts of 
confinement last?

Methods

Sample

This study is a secondary analysis of classroom observa-
tion data from 38 infant classrooms serving a total of 162 
infants. Observations were conducted as part of the quality 
verification process for Delaware’s QRIS. In Delaware, the 
QRIS is voluntary, meaning that programs have the option 
to participate. Data were collected during early implementa-
tion of Delaware’s QRIS and programs also had input into 
scheduling of observations visits (e.g., observational data 
were collected at announced verification visits). At the time 
of data collection, approximately 75% of Delaware center-
based child care programs participated in the QRIS. Data 
used for this study were observational and collected during 
a 30 month window of QRIS operations. All infant class-
rooms serving children 12 months and younger were origi-
nally included in the sample. In cases where child care cent-
ers had two classroom observations that met this criterion, 
one observation was randomly selected to be included in the 
sample resulting in 45 unique classrooms. Seven classroom 
observations had code sheets that were missing complete 
and readable narrative notes on all individual children in the 
classrooms and were therefore not coded for this analysis. 
Characteristics of the statewide sample of classrooms are 
presented in Table 1.

Measures

Classroom data were collected using the ITERS-R (Harms 
et al. 2006), a common measure of global quality used in 
classrooms serving infants and toddlers through the age of 
30 months. This measure is designed to be a comprehen-
sive measure that evaluates the overall quality of practice 
in infant and toddler classrooms. The measure contains 39 
items across seven subscales measuring different aspects 
of child care quality for children cared for in groups. Each 
item is scored from one (inadequate) to seven (excellent) 
and a composite score is computed by averaging the seven 
subscale scores.

As part of the ITERS-R assessment, QRIS assessors also 
take narrative notes during their observations to gather rel-
evant information on children’s experiences in group care 
and specifically information that help to score the ITERS-R 
items. These notes include specific documentation require-
ments, including number of children and adults present, 
number of devices used for confining children in the environ-
ment, amount of time individual children spend contained 
or confined in such devices. These notes were coded at the 
individual child level for type and duration of confinement. 
Data on individual children extracted from the ITERS-R nar-
rative notes was limited to times when the child was awake 
and not eating. Therefore, any use of a device to hold a child 
while eating or sleeping was excluded from these analyses. 
Research team members coded each classroom observa-
tion. The coding structure for this study was developed by 
the authors and led by the second author, a post-doctoral 
researcher. Additional coding was conducted by a master’s 
student and undergraduate research assistant trained in the 
coding scheme. As the current study is the first application 
of the coding categories, the post-doctoral researcher served 
as the reliability checker and reviewed all coding sheets after 

Table 1  Descriptive data for infant classrooms, ITERS-R and child 
confinement

Mean SD Min Max

Children present 4.26 1.50 2 7
Staff present 2.16 0.85 1 4
Age of youngest child (months) 4.31 1.71 1.80 7.61
Age of oldest child (months) 9.31 2.4 3.80 12.75
Age range of children present (months) 5.00 2.45 0.79 9.20
ITERS-R
 Composite score 4.05 1.00 2.04 6.08

Child confinement
 Classroom confinement average (min) 19.39 16.44 0 78.33
 Classroom confinement score 0.09 0.08 0 0.44
 Number of devices in classroom 3.24 1.70 0 7
 Number of bouts per child 2.46 1.72 0 7

Author's personal copy



Maternal and Child Health Journal 

1 3

the initial coding and any discrepancies in coding were dis-
cussed until consensus was achieved. Coded data were then 
aggregated across classrooms to examine the number and 
type of confinement devices, the frequency of confinement 
bouts for individual children, and the duration of confine-
ment bouts for individual children by device. Descriptive 
statistics were then employed to create visual displays of 
the data.

Procedures

The classroom observation is one component of the state’s 
QRIS verification process. Programs requesting to achieve 
a quality rating of three, four, or five stars must have an 
onsite program observation of at least one-third of all class-
rooms of each age group served. For infant classrooms the 
observational data is collected using the ITERS-R (Harms 
et al. 2006) by an assessment team funded through the state. 
Trained assessors achieve reliability through a multi-step 
training process and complete all classroom observations. 
All verification observations are scheduled with the pro-
grams and connected directly to their star level within the 
QRIS. An assessor is reliable after achieving 85% reliability 
or higher on three separate observations. After meeting this 
initial reliability criterion, inter-rater reliability is established 
whereby QRIS assessors are checked by observation anchors 
on a quarterly basis by scale. For this study ITERS-R obser-
vations lasted approximately 3.5 h (min = 2.9, max = 4.15). 
All QRIS verification observations are conducted during the 
morning hours of operations.

In order to conduct this secondary analysis, study authors 
extracted the observational score sheets from the sampled 
infant classrooms from the state’s QRIS dataset as part of 
an ongoing research collaboration between the state of Del-
aware and the Delaware Institute for Excellence in Early 
Childhood (DIEEC). DIEEC also implements the QRIS con-
tract for the state. These original scoresheets were coded 
as described in the “Measures” section. All study-related 
procedures were reviewed by the Institutional Review Board 

of the University of Delaware and granted an Exemption 
from Further Review.

Results

Classroom level descriptive statistics are presented in 
Table 1. In this sample, the average child–teacher ratio was 
4 adults to 2 children, with the highest observed ratio of 
7:2 and the lowest 2:2. Thus, the observed classrooms all 
exceeded the teacher child ratio requirements for the state of 
Delaware which mandate that infant classrooms have a mini-
mum teacher–child ratio of 4:1 and a group size no larger 
than eight children (State of Delaware Office of Child Care 
Licensing 2015). The mean ITERS-R composite score for 
this sample was 4.0 (SD = 1.0), with a range of 2.04–6.08. 
The longest confinement time across bouts for any one child 
was 107 min. The average confinement time by classroom 
was calculated at 19.39 min. Because the ITERS-R obser-
vation time varied across classrooms, we then created a 
confinement score calculated by the classroom average of 
child confinement by length of observation. The number of 
devices used in each classroom was also counted as well as 
the number of individual episodes of confinement (“bouts”).

Analysis of all individual children present in the class-
rooms revealed that a fifth of the children (21%) were not 
placed in any type of confinement device while awake and 
not eating during the observation period. Despite state regu-
lations specifying that infants not be confined more than 
30 min, 22% of the children were contained over 30 min 
during the observation period.

Coding of the ITERS-R notes resulted in the identifica-
tion of nine types of confinement devices: crib, high chair, 
swing, stroller, bouncy seat, stationary activity center, 
floor seat, pillow support device, and car seat. Frequency 
of use by each observed classroom is depicted in Fig. 1. 
On average a classroom used 3.2 (SD = 1.70) different 
types of devices. With the exclusion of times children were 
eating or sleeping, cribs (n = 35) were most commonly 

Fig. 1  Frequency of confine-
ment device use by classroom
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used in classrooms to contain children, followed by high 
chairs (n = 18) and floor seats (n = 17). Figure 2 depicts the 
frequency of confinement device used by individual chil-
dren in the classroom. In the case of individual children, 
52.5% of children observed who experienced confine-
ment were placed in a crib. Episodes of confinement were 
coded as “bouts” and examined in relationship to device 

type. The duration of individual children’s experiences in 
these devices is illustrated in Fig. 3. On average children 
spent the most amount of time in pillow support devices 
(M = 21.3, SD = 13.8). The longest any single child spent 
awake and in a confinement device during a single bout 
was 82 min in a swing. For most children high chairs were 
used during short transitions prior to and after eating.

Fig. 2  Frequency of confine-
ment device use by individual 
children
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Fig. 3  Duration of time children 
spent in confinement devices
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Discussion

The current study is one of the first attempts to systemati-
cally capture the occurrence and utilization of confinement 
devices in infant center-based child care settings. Our find-
ings indicate that confinement devices are varied and are 
widely used in center-based care. Nine types of devices 
were documented throughout the 38 classrooms with cribs 
being far more likely to be present than other devices. 
High chairs, floor seats, and pillow support devices were 
also routinely documented in the infant classrooms under 
study. Relatedly, infants spent more time contained in 
cribs than any other device when examining the use of 
this equipment, however, it is apparent that other devices 
are regularly in use with approximately three confinement 
devices used during each of the classroom observations. 
At the child level, the average number of confinement 
bouts was two episodes with wide variation in confinement 
time per episode. These data suggest that the prevalence 
and use of these types of equipment is commonplace and 
as such the use of such equipment in infant group care 
merit more attention and guidance to ensure appropriate 
and developmentally enhancing caregiving practices. Par-
ents of infants also report significant variation in use of 
confinement devices in the home environment (Littlefield 
et al. 2003).

Study findings are likely conservative estimates of 
infant confinement time in child care settings. Foremost, 
the classroom observations were scheduled visits as part 
of the state’s quality rating and improvement system veri-
fication process (Delaware Stars for Early Success 2014). 
Higher quality levels in a QRIS results in significant 
benefits to participant programs and thus, these obser-
vations may not be typical as programs are aspiring to 
achieve higher quality ratings. In other words, child care 
programs may seek to demonstrate their best practice on 
days where on-site observers from the state come to rate 
program quality. Moreover, the observed programs were 
voluntarily seeking to achieve higher quality ratings in the 
state system suggesting that this current sample may be of 
higher quality than programs choosing not to participate or 
those not seeking higher quality ratings. Additionally, it is 
important to note that the portions of time when children 
were either asleep or eating during the observation were 
excluded from this analysis and are not reflected in the 
confinement episodes presented here.

Central to the issue of obesity prevention is the consid-
eration of how the use of confinement devices may impact 
the physical activity opportunities for infants. It is clear 
that infants in these devices are, by definition, not being 
physically active but whether confinement devices are 
supplanting physical activity opportunities remains to be 

studied. Although guidelines from state licensing entities 
as well as professional associations (NRC 2011) caution 
against confinement, we know very little about how bouts 
or episodes of confinement impact children’s overall expe-
rience of movement in group care throughout the course 
of a day. Further, the long-term effects of high levels of 
confinement on child weight as well as physical and motor 
development need to be examined.

Future research should also gather more contextualized 
data on the confinement experience, including children’s 
engagement with peers, caregivers, and other aspects of the 
environment, in order to systematically examine potential 
differences in children’s experiences. For instance, differ-
ences in children’s experience may relate to the actual con-
finement device (e.g. the difference between being isolated 
in a crib with no materials versus in a pillow-support device 
closer to peers) and/or the types of interactions that occur 
during a bout of confinement. Relatedly, periods of sustained 
confinement may also restrict sensorimotor and social expe-
riences and potentially impact social-emotional, cognitive, 
and other developmental domains. More research is needed 
to understand how confinement may influence children’s 
interactions with materials, peers, and caregivers and the 
resultant implications on developmental and learning trajec-
tories. Future studies should also consider how confinement 
interacts with other important quality features of the infant 
child care environment, such as responsive and stimulat-
ing interactions with trusted caregivers (National Research 
Council and Institute of Medicine 2000).

This study contributes significantly to the classification 
of child time spent in confining equipment while in center-
based child care settings and can be used to further refine 
recommendations and regulations for child care providers. 
The field may need additional pragmatic guidance on how 
to incorporate limited use of such devices in ways that pro-
mote and enhance children’s experiences in the child care 
environment. Statewide regulatory and quality improvement 
systems, such as QRIS and child care licensing regulatory 
agencies, can serve as important mechanisms for data collec-
tion in caregiving settings. In particular, routine observations 
for such systems could include a strategy for documenting 
observed confinement as a target data point rather than 
current strategies which embed confinement as a method 
to evaluate other aspects of care (e.g. global quality). This 
type of data collection would allow for additional tracking 
of children’s confinement experiences and promote future 
policy-relevant research in this area.

Several limitations are important when interpreting study 
findings. First, study results are limited in that we are exam-
ining QRIS data from only one state and results cannot be 
considered representative. States vary dramatically in their 
licensing and QRIS structures (National Center Early Child-
hood Quality Assurance 2015; The Build Initiative & Child 
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Trends 2015) and such differences could impact caregiv-
ing practices such as child confinement. Further, the data 
presented here are the result of secondary analysis of QRIS 
observational data using a global quality observational tool. 
Future research would be strengthened by including more 
direct measures of confinement that also allow a means for 
assessing child engagement with the caregiving environment 
during confinement bouts.

Due to the prevalence of infant care, more research is 
needed to understand how the growing use of confinement 
devices influence children’s development. Findings from 
this study highlight that confinement in infant classrooms is 
common and that more targeted research and policy atten-
tion to this issue is warranted in an effort to promote healthy 
development from the first year of life.

References

Ainsworth, M. D. S. (1979). Infant-mother attachment. American Psy-
chologist, 34(10), 932–937.

Australian Government Department of Health. (2014). Australia’s Physi-
cal Activity and Sedentary Behaviour Guidelines. Retrieved Feb 10, 
2016 from http://www.health.gov.au/internet/main/publishing.nsf/
content/health-pubhlth-strateg-phys-act-guidelines#npa05.

Belsky, J., & Most, R. K. (1981). From exploration to play: A cross-
sectional study of infant free play behavior. Developmental Psychol-
ogy, 17(5), 630–639. https://doi.org/10.1037/0012-1649.17.5.630.

Birch, L. L., Parker, L., & Burns, A. (2011). Early childhood obesity 
prevention policies. Washington, DC: Institute of Medicine.

Campos, J. J., Anderson, D. I., Barbu-Roth, M. A., Hubbard, E. M., 
Hertenstein, M. J., & Witherington, D. (2000). Travel broadens the 
mind. Infancy, 1(2), 149–216.

Delaware Stars for Early Success. (2014). Early care & education center 
standards. Retrieved from http://www.delawarestars.udel.edu/wp-
content/uploads/2013/11/ECE-Standard-7.1.20141.pdf.

Environmental Rating Scales Institute. (2013). Additional notes for clari-
fication for the ITERS-R. Retrieved Feb 10, 2016 from http://www.
ersi.info/PDF/NotesforClarification/ITERS-R%20Additional%20
Notes%209-13.pdf.

Harms, T., Cryer, D., & Clifford, R. (2006). Infant/Toddler Environmental 
Rating Scale: Revised Edition. New York, NY: Teachers College 
Press.

Hesketh, K. R., van Sluijs, E. M., Blaine, R. E., Taveras, E. M., Gillman, 
M. W., & Neelon, S. E. B. (2015). Assessing care providers’ per-
ceptions and beliefs about physical activity in infants and toddlers: 
baseline findings from the Baby NAP SACC study. BMC Public 
Health. https://doi.org/10.1186/s12889-015-1477-z.

Hobbs, B. (2011). The container baby lifestyle. Retrieved Feb 10, 2016 
from http://nspt4kids.com/parenting/the-container-baby-lifestyle.

http://www.naralicensing.org/assets/docs/ChildCareLicensingStudies/2
014CCStudy/center_licensing_trends_brief_2014.pdf. Accessed 3 
Feb 2017.

Littlefield, T., Kelly, K., Reiff, J., & Pomatto, J. (2003). Car seats, infant 
carriers, and swings: Their role in deformational plagiocephaly. 
Journal of Prosthetics and Orthotics, 15(3), 102–106.

Lyytinen, P., Laakso, M.-L., Poikkeus, A.-M., & Rita, N. (1999). The 
development and predictive relations of play and language across 
the second year. Scandinavian Journal of Psychology, 40, 177–186.

Mamedova, S., & Redford, J. (2015). Early Childhood Program Par-
ticipation, from the National Household Education Surveys Pro-
gram of 2012. National Center for Education Statistics. Retrieved 
Feb 10, 2016 from http://nces.ed.gov/pubsearch/pubsinfo.
asp?pubid=2013029rev.

Mitchell, A. W. (2005). Stair steps to quality: A guide for states and 
communities developing quality rating systems for early care and 
education. Alexandria, VA: United.

National Center Early Childhood Quality Assurance. (2015). Trends in 
child care center licensing, regulations, and policies for 2014.

National Research Council and Institute of Medicine. (2000). From neu-
rons to neighborhoods: The science of early childhood development. 
Committee on integrating the science of early childhood develop-
ment. In P. Jack Shonkoff & D. A. Phillips (Eds.) Board on children, 
youth, and families, commission on behavioral and social sciences 
and education. Washington, DC: National Academy Press.

National Resource Center for Health and Safety in Child Care and Early 
Education. (2011). Caring for our children: National health and 
safety performance standards, 3rd edn. Retrieved Feb 10, 2016 from 
http://cfoc.nrckids.org.

Ogden, C., Carroll, M., Kit, B., & Flegal, K. (2014). Prevalence of child-
hood and adult obesity in the United States, 2011-2012. Journal of 
the American Medical Association, 311(8), 806–814.

Oudgenoeg-Paz, O., Leseman, P. P. M., & Volman, M. J. M. (2015). 
Exploration as a mediator of the relation between the attainment 
of motor milestones and the development of spatial cognition and 
spatial language. Developmental Psychology, 51(9), 1241–1253.

Oudgenoeg-Paz, O., Volman, M. J. M., & Leseman, P. P. M. (2016). 
First steps into language? Examing the specific longitudinal rela-
tions between walking, exploration and linguistic skills. Frontier in 
Psychology. https://doi.org/10.3389/fpsyg.2016.01458.

Prioreschi, A., & Michlesfield, L. K. (2016) A scoping review examining 
physical activity measurement and levels in the first 2 years of life. 
Child: Care, Health and Development, 42(6), 775–783.

Sijtsma, A., Sauer, P. J., Stolk, R. P., & Corpeleijn, E. (2013). Infant 
movement opportunities are related to early growth — GECKO 
Drenthe cohort. Early Human Development, 89(7), 457–461.

Slining, M. M., Neelon, S. E., & Duffey, K. J. (2014). A review of state 
regulations to promote infant physical activity in child care. Interna-
tional Journal of Behavioral Nutrition and Physical Activity. https://
doi.org/10.1186/s12966-014-0139-3.

Smith, L. B., & Thelen, E. (2003). Development as a dynamic system. 
TRENDS in Cognitive Sciences, 7(8), 343–348.

State of Delaware Office of Child Care Licensing. (2015). Delacare: 
Regulations for early care and education and school-age centers. 
Wilmington, DE.

The Build Initiative & Child Trends. (2015). A Catalog and Comparison 
of Quality Rating and Improvement Systems (QRIS) [Data System]. 
Retrieved April 29, 2016 from http://qriscompendium.org/.

Thelen, E. (2000). Motor development as foundation and future of devel-
opmental psychology. International Journal of Behavioral Develop-
ment, 24(4), 385–397.

Timmons, B. W., et al. (2012). Systematic review of physical activity 
and health in the early years (aged 0-4 years). Applied Physiology, 
Nutrition, and Metabolism, 37, 773–792.

Tremblay, M. S., Leblanc, A. G., Carson, V., Choquette, L., Gorber, S.C., 
Dillman, C., et al. (2012). Canadian physical activity guidelines for 
the early years (aged 0-4 years). Applied Physiology, Nutrition, and 
Metabolism. https://doi.org/10.1139/h2012-018.

United Kingdom Department of Health. (2011). Start active, stay active: 
A report on physical activity from the four home countries’ Chief 
Medical Officers. Retrieved Feb 10, 2016 from https://www.
sportengland.org/media/388152/dh_128210.pdf.

United States Department of Health and Human Services. (2008). Chil-
dren and adolescents - 2008 physical activity guidelines. Retrieved 
Feb 10, 2016 from http://health.gov/paguidelines/guidelines/chil-
dren.aspx.

Author's personal copy

http://www.health.gov.au/internet/main/publishing.nsf/content/health-pubhlth-strateg-phys-act-guidelines#npa05
http://www.health.gov.au/internet/main/publishing.nsf/content/health-pubhlth-strateg-phys-act-guidelines#npa05
https://doi.org/10.1037/0012-1649.17.5.630
http://www.delawarestars.udel.edu/wp-content/uploads/2013/11/ECE-Standard-7.1.20141.pdf
http://www.delawarestars.udel.edu/wp-content/uploads/2013/11/ECE-Standard-7.1.20141.pdf
http://www.ersi.info/PDF/NotesforClarification/ITERS-R%20Additional%20Notes%209-13.pdf
http://www.ersi.info/PDF/NotesforClarification/ITERS-R%20Additional%20Notes%209-13.pdf
http://www.ersi.info/PDF/NotesforClarification/ITERS-R%20Additional%20Notes%209-13.pdf
https://doi.org/10.1186/s12889-015-1477-z
http://nspt4kids.com/parenting/the-container-baby-lifestyle
http://www.naralicensing.org/assets/docs/ChildCareLicensingStudies/2014CCStudy/center_licensing_trends_brief_2014.pdf
http://www.naralicensing.org/assets/docs/ChildCareLicensingStudies/2014CCStudy/center_licensing_trends_brief_2014.pdf
http://nces.ed.gov/pubsearch/pubsinfo.asp?pubid=2013029rev
http://nces.ed.gov/pubsearch/pubsinfo.asp?pubid=2013029rev
http://cfoc.nrckids.org
https://doi.org/10.3389/fpsyg.2016.01458
https://doi.org/10.1186/s12966-014-0139-3
https://doi.org/10.1186/s12966-014-0139-3
http://qriscompendium.org/
https://doi.org/10.1139/h2012-018
https://www.sportengland.org/media/388152/dh_128210.pdf
https://www.sportengland.org/media/388152/dh_128210.pdf
http://health.gov/paguidelines/guidelines/children.aspx
http://health.gov/paguidelines/guidelines/children.aspx

	The Use of Infant Confinement Equipment in Community-Based Child Care Centers: An Analysis of Centers Participating in a Statewide Quality Rating and Improvement System
	Abstract
	Significance
	Introduction
	What Is Confinement and Why Is It Important?
	Prevalence of Confinement Devices

	Methods
	Sample
	Measures
	Procedures

	Results
	Discussion
	References


