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Purpose: Many children attend family child care homes (FCCHSs), an important setting to
influence children’s physical activity (PA) and sedentary behavior (SB). This study assessed
children’s PA and SB while in FCCHs, characteristics of the FCCH PA environment, and
relationships between the environment and child PA and SB.

Method: Children ages 1.5-4.0 years (n = 495) were recruited from 165 FCCHSs in North
Carolina. Children’s moderate to vigorous PA and SB were measured via accelerometry for 3
days. FCCH PA environments were assessed over 2 days using the Environment and Policy
Assessment and Observation for FCCHSs. Ten subscores and an overall PA environment score
(possible range: 0-30) were calculated; higher scores indicate better quality.

Results: Children accumulated 30 (13) minutes of moderate to vigorous PA and 143 (42)
minutes of SB in FCCHs daily. FCCHs scored low on the Environment and Policy Assessment and
Observation for FCCHSs, with an average overall score of 13 (2). FCCHs scored highest on screen
time and screen time practices subscores, and lowest on PA education/professional development
and PA policy subscores. Although no statistically significant associations were observed, some
large Cohen d effect sizes were noted (eg, outdoor playtime subscore and moderate to vigorous
PA).

Conclusions: This study highlights opportunities to improve FCCHSs and increase children’s

behaviors (eg, providing adequate time and outdoor play spaces).

Keywords
health behavior; health promotion; pediatrics

Obtaining regular physical activity (PA) and avoiding excessive sedentary behavior (SB) are
important for optimal growth and development throughout early childhood. Higher levels of
PA are associated with a healthy weight status, improved bone and musculoskeletal health,
gross motor development, and better cardiometabolic health (31). Furthermore, PA plays a
role in cognitive development as well as children’s psychosocial well-being (15,30). PA and
SBs formed early in childhood often track into adolescence and adulthood, underscoring the
importance of promoting these behaviors very early in life (17). Yet nearly half of preschool-
aged children fail to meet the PA recommendations needed for these health and
developmental benefits (35).

Early care and education (ECE) programs are an important setting through which to reach
young children and influence their PA and SBs (13). Most available research has come from
studies in child care centers, the most common form of ECE program. Centers are typically
larger organizations where providers care for children of a similar, narrow developmental
range in separate classrooms. Studies with family child care homes (FCCHSs) are very
limited, yet they are the second most common arrangement of nonrelative child care in the
United States, serving more than 1.5 million children under the age of 6 (19). These small
businesses are generally owned by the child care provider and operated out his or her own
home, where care is given to children from birth to 6 years usually by a sole provider. FCCH
providers have unique challenges to providing care, often balancing their personal home and
family life along with simultaneously providing care to children with a range of
developmental capabilities (9). The limited research in this specific type of ECE setting
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suggests that many children attending FCCHs do not obtain sufficient activity (7,28). Even
less is known about how the quality of the FCCH environment influences children’s PA and
SB.

The physical environment of all ECE settings comprises multiple components that can
influence young children’s PA and SBs as follows: provisions (eg, time, equipment);
provider behaviors and practices; and organizational-level policies. Evidence from center-
based studies shows that provisions such as time spent outdoors (29), available play space
(5), and the presence of portable play equipment (4,5) can have a positive impact on
children’s PA. In addition, provider practices including teacher-led PA (4) and verbal
prompts for activity (10,12) positively influence children’s PA, as can policies on amount of
required outdoor time (13). Furthermore, intervention evidence suggests that these various
environmental characteristics can be modified within ECE centers, and improvements may
result in increased child PA (42). Given the differences between centers and FCCHs,
translation of effective center-based interventions for use with FCCHs would benefit from a
better understanding of children’s activity at the FCCH and how FCCH environmental
components are related to children’s PA.

Similar to studies within ECE centers, previous studies of PA and SB of children attending
FCCHs or FCCH environments have investigated PA and SB estimates and differences by
child gender and weight status (28) and assessed the relationship of PA and SB practices (7)
in somewhat small samples. This study extends this prior research by a comprehensive
assessment of the FCCH environment in a large sample of FCCHSs and children attending
FCCHes. The purpose of the current study was 3-fold: to quantify the PA of children enrolled
in FCCHs, to assess FCCHs PA environments (40), and to determine which components of
the FCCH environment were associated with children’s PA while in FCCHs. Based on
findings from the center-based care literature, we hypothesized that children in FCCHs with
more supportive PA environments (eg, providing more PA time or less screen time [ST])
would have higher levels of moderate to vigorous PA (MVPA) and lower amounts of SB.

This study used baseline data from an intervention trial, Keys to Healthy FCCHs, evaluating
a FCCH-based intervention designed to increase children’s healthy eating and PA behaviors.
A detailed description of the study protocol (23) and recruitment process (43) are provided
elsewhere, but components relevant to the current study are described below. All study
protocols were approved by the institutional review boards at the University of North
Carolina at Chapel Hill and Duke University Medical Center and were registered
prospectively at ClinicalTrials.gov ().

Sample Recruitment

Family child care homes in 26 counties in central North Carolina were identified from a
publicly available database (20) to target for recruitment. Community partners who had
existing relationships with FCCHs introduced the project to FCCH providers. This was
followed by direct recruitment efforts via mailed invitations and telephone calls. During
telephone calls, recruitment staff reviewed study details and confirmed FCCH eligibility.
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FCCHs were eligible if they had at least two 1.5- to 4-year-old children enrolled, served at
least 1 meal and 1 snack daily, had been in business for at least 2 years, and had no plans to
close in the coming year. Project staff worked with interested and eligible centers to obtain
consent from parents of 1.5- to 4-year-old children enrolled in the FCCH. Consent for at
least 2 children had to be given for a FCCH to enroll in the study. The total recruited sample
was 166 FCCHs and 496 children.

Data Collection

Data were collected during 2 day-long visits with each participating FCCH provider; visits
were spread across 3 days (eg, Monday and Wednesday, Tuesday and Thursday). Measures
assessed child and provider PA, anthropometrics, and demographics, as well as the FCCH
PA environment. Data collectors were trained and certified on all study protocols before
conducting visits.

Physical Activity.—On the morning of the first day, the data collector fit participating
children and providers with ActiGraph GT3X+ accelerometers (ActiGraph, Pensacola, FL).
Accelerometers were attached to a belt placed over the right hip. Children wore
accelerometers for 3 consecutive days (1) and providers for 7 days, except while sleeping at
night or participating in water-based activities.

Once accelerometers were returned, data were downloaded and processed using the ActiL.ife
software (ActiGraph) and specifying a 15-second epoch for children and 60-second epoch
for providers. A 15-second epoch was used for children to capture the sporadic nature of
their movement. The National Health and Nutrition Examination Survey nonwear algorithm
was then applied to differentiate periods of wear and nonwear (33). In this algorithm,
nonwear periods are defined as intervals of at least 60 consecutive minutes of 0 counts,
allowing for 1 to 2 minutes of counts between 0 and 100. Data from the child care day were
isolated using time stamps collected on the environmental assessment described below. For a
child’s data to be considered usable, at least 2.5 hours of wear at child care (excluding naps)
on at least 2 days was required. This criterion was used to include children in FCCHs that
operated as half-day programs. Provider wear criteria required at least 6 hours of wear
during FCCH hours on at least 2 days. One FCCH had data on only 1 child, which was
deemed insufficient to represent the FCCH and was excluded from analyses. This resulted in
a total analytic sample of 495 children.

Age-appropriate cut points were applied to calculate minutes of PA intensities and SB
during the FCCH day. Child cut points were <25 counts per 15 seconds for SB (excluding
naps), 25 to 573 counts per 15 seconds for light PA, and = 574 counts per 15 seconds for
MVPA (8,24). Adult cut points were <100 counts per minute for SB and >2020 counts per
minute for MVPA (33). The length of the child care day varied across FCCHs; therefore,
estimates were expressed as minutes per hour.

Anthropometries.—During the visit, the data collector measured height and weight of
participating children and the FCCH provider. Height was measured to the nearest 1/8 in
using a Shorr portable stadiometer (Shorr Productions, LLC, Olney, MD). Weight was
measured to the nearest 0.1 pound using a Seca model 874 portable electronic scale (Seca
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Corporation, Columbia, MD). All measures were taken in light clothing with shoes removed.
Height and weight measures were taken twice. If the difference between the 2 measures
exceeded predetermined criterion (>1/4 in or 0.3 pound for children and >1/4 in or 1 pound
for providers), a third measure was taken. The 2 closest measures were averaged. Body mass
index (BMI, in kilogram per meter squared) was calculated from height and weight data. For
children, BMI was used to calculate age- and sex-specific BMI percentiles. Growth
standards from the World Health Organization were used for children under 2 years old (44),
whereas reference data from the Centers for Disease Control and Prevention were used for
children 2 years and older (18).

Demographic Surveys.—Demographic information was collected from parents of
participating children and the FCCH provider. The parent demographic survey captured
child date of birth, race/ethnicity, and sex. FCCH providers reported their own age, race/
ethnicity, and education. Providers also reported FCCH characteristics, including
participation in the Child and Adult Care Food Program and the FCCH?’s rating in the North
Carolina quality rating and improvement system.

PA Environment.—The PA environment at the FCCH was assessed using the
Environment and Policy Assessment and Observation for FCCHs (EPAO-FCCH), which was
modified for use with FCCHSs and updated to align with current best practices. The EPAO-
FCCH is a comprehensive measure of the nutrition- and PA-related provisions, practices,
and policies within FCCHSs and has demonstrated good reliability and validity evidence (40).
The EPAO-FCCH is a full-day observation, beginning with the first meal of the day and
continuing until the majority of the children leave the FCCH that day, as well as a review of
policy and education documents (eg, parent handbook, newsletters, sample contract, training
documents).

Environment and Policy Assessment and Observation for family child care homes data were
used to describe key environmental components, to assess compliance with PA best practices
for FCCHs, and to calculate environmental component subscores and an overall environment
score. First, EPAO-FCCH data were summarized (eg, minutes of morning and afternoon
outdoor play time summed and averaged between observation days). Second, the EPAO-
FCCH scoring rubric was used to rate the FCCH PA environment according to the
summarized observation data. The rubric assesses compliance with PA, ST, and outdoor play
and learning best practices (27 practices) that were previously identified by Go Nutrition and
Physical Activity Self-Assessment for Child Care (NAPSACC) for FCCHs (41). Best
practices are scored on a 0 to 3 scale, with 0 indicating minimally acceptable practice and 3
indicating full compliance. These 27 best practices are categorized into 10 environmental
components and averaged to produce component subscores (Table 1). Environmental
components include: PA time provided, indoor play equipment, PA practices, PA education
and professional development, PA policy, outdoor playtime provided, outdoor play
environment, ST, ST practices, and ST policy. Subscores are then summed to determine the
overall PA environment score, with potential scores ranging from 0 to 30. Higher subscores
and overall score indicate better adherence to best practice standards (higher quality
environments).
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Statistical Analysis

Results

Means and SDs were calculated for children’s activity behaviors and EPAO-FCCH
variables. Two mixed-effects models were fit to quantify associations between child activity
behaviors during the child care day and EPAO-FCCH subscores, 1 for MVVPA and 1 for SB.
In both models, activity behaviors were expressed as minutes per hour. Random effects were
included to account for clustering of children within FCCHs. EPAO-FCCH subscores were
dichotomized using a median split. Additional characteristics (ie, child age, sex, FCCH
Child and Adult Care Food Program participation, provider MVPA) were examined as
potential confounders based on previous literature. These variables were not included in
final models of the FCCH environment and child behaviors as they did not change the
magnitude or precision of associations. Cohen d effect sizes were calculated to quantify
relationships beyond sample size constraints (6). Analyses were performed in SAS (v9.3;
SAS Institute, Cary, NC). No formal power analysis was conducted prior to this study as this
was a secondary analysis of existing data.

Sample Characteristics

Children (n = 495) were approximately 3 years old, and most children were either non-
Hispanic black (63%) or non-Hispanic white (25%) (Table 2). The average child BMI
percentile was 64%. FCCH providers (n = 165) were all female and on average 49 years old.
The majority were non-Hispanic black (74%). In addition, the majority of providers were
overweight or obese (90%; BMI > 25).

Child and Provider PA and SB

Average accelerometer wear time was 6.5 (1.4) hours for children and 7.1 (1.3) hours for
providers. During the FCCH day, children accumulated an average of 143 (42) minutes of
sedentary time and 30 (13) minutes of MVVPA (Figure 1). Average total PA (ie, nonsedentary
time) was 136.5 (2.6) minutes, and the average counts per minute estimate was 557 (12)
(data not shown). Providers accumulated an average of 193.2 (58.4) minutes of SB and
engaged in 9.1 (8.8) minutes of MVPA during FCCH hours.

FCCH PA Environment

Children were provided an average of 44 (33) minutes of outside play time and 15 (12)
minutes of teacher-led PA (either indoor or outdoor) each day. The overall quality of the
FCCH PA environment was poor as shown in Figure 2. FCCHSs scored highest on the ST
(2.1 [0.6]) and ST practices (2.5 [0.6]). Subscores with the lowest scores were PA education
and professional development (0.3 [0.3]) and PA policy (0.8 [0.7]). The overall PA score
could range from 0 to 30; the scores in our sample ranged from 6.8 to 17.4, with an average
score of 12.7 (2.1).

Relationships Between FCCH Environment and Child PA and Sedentary Behavior

Associations of minutes per hour of child MVPA or SB and total FCCH environment score
were generally weak and did not reach statistical significance (Table 3). Several
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environmental subscores showed strong relationships with child accelerometer outcomes in
the expected directions based on large Cohen d'estimates (=0.8) (6). PA time provided and
outdoor playtime were positively associated with children’s MVPA (Cohen ¢=1.29 and
1.58, respectively). PA time provided, outdoor play environment, and PA education and
professional development were negatively associated with children’s sedentary time (Cohen
a=1.26,0.97, 0.88, respectively). Although most associations were in the expected
direction, there were a few exceptions. There was a negative association between ST
practices and children’s hourly MVPA (Cohen &= 1.65) and a positive association between
the ST and children’s sedentary time (Cohen ¢'=1.88). For these associations, better ST
practices (eg, lower amount of ST, televisions not visible in home) were associated with less
MVPA and more SB.

Discussion

The current study assessed the PA and SB of young children attending FCCHs, described the
PA environment of FCCHSs, and examined associations between children’s activity behaviors
and FCCHSs’ environments among a sample of FCCHs in North Carolina. Key findings from
this study are the poor activity profiles of children while attending FCCHs and the lack of
environmental supports in FCCHSs to support child activity. Furthermore, 4 components of
the FCCH environment were associated with either increased PA or decreased sedentary
time (ie, PA time provided, PA education and professional development, outdoor playtime,
and outdoor play environment). However, 2 environmental components had associations in
the opposite direction (ie, ST and ST practices). None of these associations reached
statistical significance but corresponded with large Cohen deffect sizes (6). Results from
this study can inform future interventions or policy efforts focused on improving PA of
children attending FCCHs by identifying aspects of the FCCH environment that could be
targeted.

Findings from this study call attention to the need to increase the PA that children receive
while at child care. Nearly all children (91%) obtained the 15 minutes of nonsedentary time
per child care hour recommended by the National Academy of Medicine (formerly, Institute
of Medicine) (16). However, very little of children’s nonsedentary time was MVPA, only
about 5 minutes per hour. This finding is consistent with 2 other FCCH-based studies (7,28).
Together, these studies suggest that children in FCCHs have lower levels of MVPA than
children attending child care centers (2,14,22,25-27). Recent 24-hour movement guidelines
from Australia (21) and Canada (32) recommend that a healthy 24 hours for children 1 year
and older should include =180 minutes of total activity and for 3- to 4-year-olds also include
60 minutes of “energetic play” (ie, MPVA). Projecting the partial-day data in this study to a
full 8-hour day of care, children in full-day care in FCCHs could accumulate 172 minutes of
total PA and about 40 minutes of energetic play. Although this estimate includes data from
children less than 3, for whom there are no agreed on recommendations for a specific
amount of energetic play, the wide gap between PA levels measured in this sample and the
recommendations highlight the need to improve young children’s PA behaviors. FCCH
programs could help children meet this recommendation by providing more opportunities
for energetic play.
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Although not a primary focus of the study, the low levels of FCCH providers are notable—
providers accumulated an average of 9 minutes of MVPA during FCCH hours. The FCCH
day accounted for about 50% of providers’ total accelerometer wear time, and providers do
not compensate for these low levels of PA outside of the FCCH day. Only 1 provider
accumulated the recommended 60 minutes of MVPA daily (data not shown) (37). This
suggests that efforts to improve FCCH environments may need to include a focus on
changing providers’ opinions of PA or their PA and SBs to positively impact those of
children in their care.

Low EPAO-FCCH environmental subscores suggest that intervention efforts are needed
across all aspects of the environment; however, priority targets should be identified so that
interventions may have the greatest impact under realistic constraints, such as time and
funding. These low scores are of great concern because best practice standards used to score
the EPAO-FCCH were developed specifically for FCCHs, informed by current research
evidence for ECE settings and by practitioners with expertise in FCCHSs (41). Thus, these
standards should be feasible for FCCH providers to meet. Based on these data, particular
attention should be paid to standards regarding PA education and professional development,
as well as PA and ST policies, as these were the environmental components with the lowest
scores. Notably, a little more than half (64%) had received training on PA. Findings from
this study suggest that PA time provided, PA education and professional development,
outdoor playtime, and outdoor play environment may be important environmental
components to target, given their stronger associations with child activity behaviors. Similar
environmental components have been identified as important for centers, specifically time
provided and physical spaces (4,10,11,38,39). For these components, intervention strategies
that have been successful in center-based interventions may also be successful in FCCHs
(eg, increasing outdoor playtime) (36). Future interventions must help providers prioritize
PA even when faced with competing demands related to young children’s development (eg,
literacy and numeracy objectives).

In addition to a focus on priority target areas within FCCH providers, successful intervention
efforts will need to address the unique challenges faced by FCCH providers. For example,
FCCH providers generally care for a range of children from infants to preschoolers, who are
at different developmental stages. As such, the limited indoor and outdoor play areas and
time provided for PA programming must accommodate the needs all ages of children.
Interventions must help providers effectively navigate these challenges. Providing
information on how to create play areas that support infant, toddler, and preschooler activity
in a limited space or ideas for providing teacher-led activities that accommodate the different
levels of motor skills of toddlers and preschoolers could be helpful. The counterintuitive
findings showing that ST and ST practices were negatively associated with children’s MVPA
suggest that FCCH providers use screens differently. Data collectors often observed that ST
was not a sedentary activity but instead was used to lead active play sessions (eg, using a
YouTube video to lead a music and movement session). Although most recommendations
suggest limiting ST in child care, it may provide a useful resource for FCCH providers
trying to provide teacher-led activities that appeal to different ages of children. Overall,
FCCH providers must be able to navigate the challenges unique to the FCCH setting,
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prioritize PA, and implement a quality PA program, so that the FCCHs can support healthy
behaviors in children.

This study is the largest of children attending FCCHSs and is strengthened by the use of
rigorous, objective measurements of child activity behaviors and direct observations of the
FCCH environment. Measuring PA and SBs across 3 days may not fully represent usual
behavior, although evidence suggests that it may be sufficient to capture in-school PA (1). In
addition, this study used the same accelerometer cut points for all children in the study,
including those between 1.5 and 2 years old. This likely would not have impacted SB
estimates but may have underestimated MVPA in the few toddlers present in the sample
(34). Furthermore, the homogenous sample may limit generalizability to other FCCHs and
may have resulted in a lack of sufficient variation and thereby power to detect important
relationships. Finally, the cross-sectional nature of the data precludes us from making causal
inferences. Low variability of children’s PA levels and the FCCH environment may explain,
in part, the lack of significant associations identified; however, this is likely not a
measurement issue, as there is evidence from this study of significant relationships between
the nutrition FCCH environment and children’s eating behaviors (3).

Conclusions

Family child care homes are an important setting for young children’s growth and
development; however, our results indicate that these environments are not currently ideal
for supporting healthy PA habits in children. Future studies with more diverse samples will
be important for understanding these relationships in contexts different than those in our
sample, who were predominantly non-Hispanic black, low to middle income, and residing in
North Carolina and for identifying the best areas of the FCCH environment to include in
intervention efforts.
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Figure 2 —.
EPAO-FCCH subscores. Average subscores for the 10 environmental components measured
in the EPAO-FCCH are presented. Individual items were averaged into a subscore, and the
subscores were summed to the overall environmental score. EPAO-FCCH indicates
Environment and Policy Assessment and Observation for family child care homes; PA,
physical activity.
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Table 2

Providers (n = 165)

Children (n = 495)

Age (mean), y
Female
Race

Non-Hispanic black

493 (9.1)
165 (100%)

123 (74%)

Non-Hispanic white 28 (17%)

Other 15 (9%)
BMI measures (mean)

BMI, kg/m?2 33.3(7.5)

BMI percentile n/a
Education?

High school diploma or GED 41 (25%)

Associate’s degree or 60 credit hours 82 (49%)

Bachelor’s degree or higher 42 (25%)

CACFP participantb

155 (91%)

FCCH star rating (mean)” 3.8(1.0)

2.9(0.9)
250 (50%)

314 (63%)
123 (25%)
58 (12%)

16.8 (1.9)
63.9% (28.8%)

Abbreviations: BMI, body mass index; CACFP, Child and Adult Care Food Program; FCCH, family child care home; GED, general equivalency

diploma.

a . . .
One provider did not report education level.

CACFP is a national program that provides reimbursement to providers serving meals and snacks to eligible children from low-income families
and was used in this study to indicate those FCCH that serve lower income children.

DStar rating is the North Carolina quality rating and improvement system, which rates FCCHs on a scale from 1 (low) to 5 (high). This rating
system is not specifically linked to physical activity but indicates overall quality.
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