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Abstract

Past research shows that high-quality public preschool may disproportionately support low-income
children’s school readiness, because low-income children tend to arrive at school with fewer of the
academic skills needed for success. This suggests a compensatory process in human development
in which the children who benefit most from a promotive factor are those who stand to gain the
most. We propose that high-quality public preschool may similarly confer its greatest health
rewards to low-income children, who are generally in poorer health than their peers. If that is true,
preschool has the potential to narrow health disparities by income, which without intervention,
persist into adulthood. To date, no one has articulated all the pathways through which high-quality
public preschool may improve children’s health, much less those that should disproportionately
benefit those from low-income families. Drawing on the bioecological paradigm of human
development, we propose a model identifying specific mechanisms likely to promote equity in
child health. These mechanisms reflect core characteristics of high-quality public preschool that
may disproportionately benefit low-income children’s health. This model serves as a working
template for a program of future research.
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Like income-based disparities in achievement that appear early in the lifespan and portend
later disadvantages in education and other domains of life success,! so too do early income-
based health disparities foreshadow gaps in physical and mental health and wellbeing
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throughout the life course.2 High-quality public preschool is widely recognized for its
potential to narrow gaps in child achievement associated with family income.3 It has
recently been suggested that the effects of high-quality public preschool extend to child
health.4" If the health benefits of high-quality preschool are greatest for low-income
children, just as the academic benefits are, then it has the potential to reduce health, as well
as educational, disparities by income. For this reason, pediatricians should view public
preschool programs as potential vehicles for narrowing gaps in children’s health associated
with family income.

Indeed, the American Academy of Pediatrics (AAP) now considers the promotion of high-
quality preschool a matter of policy priority.8 High-quality preschool is characterized by rich
learning opportunities and warm and responsive teacher-child interactions.® Publicly funded
programs (Head Start and state pre-kindergarten) provide higher quality care than the other
arrangements available to low-income children, and together serve at least half of this
population.” Yet such programs have much room for growth in quality, particularly with
respect to health promotion.8

The links between high-quality public preschool and child health may be viewed through the
lens of Bronfenbrenner and Morris’ bioecological model of human development.®10
According to this paradigm, children are shaped by the nested contexts in which their
development unfolds (e.g., home, school, neighborhood). They are most proximately
affected by their “microsystem,” consisting of interactions with the caregivers in their
immediate environments (including parents and preschool teachers), and more distally
affected by their “mesosystem,” consisting of interactions that link their caregivers (e.g.,
teachers and parents) and settings (preschool and home) to each other.

This perspective was recently applied to the study of population health disparities by the
National Institute on Minority Health and Health Disparities (NIMHHD).1! The NIMHHD
research framework describes how human contexts of development impinge on a range of
domains affecting individual health throughout the life course: biological, behavioral,
physical environment, sociocultural environment, and the health care system. We maintain
that preschool settings are one such context of development. There are several documented
associations between high-quality preschool attendance and better health and healthier
behaviors in childhood.}2-14 Some studies even find associations between high-quality
preschool and health in adolescence or adulthood.1>-17

The literature on the academic effects of high-quality preschool indicates that although all
children benefit from participation, those from lower-income families benefit the most.3
They tend to enter preschool with the lowest achievement scores but experience the greatest
improvement over the school year. This phenomenon instantiates a compensatory process
commonly found in human development, in which the children who profit most from a
promotive factor are those who stand to gain the most from it. Such a pattern may describe
the salubrious effects of preschool. We propose a model that identifies specific
characteristics of high-quality public preschool that should not only improve all children’s
health, but do so disproportionately among children from low-income families. We refer to
these characteristics as potential mechanisms for narrowing health disparities in children
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associated with family income, located at both the microsystem (within the preschool
setting) and mesosystem (preschool linkages to other settings) levels.

To be included in our model, a mechanism had to reflect a commonly-understood feature of
high-quality preschool® and have a demonstrated or hypothesized positive impact on health,
so long as that impact was likely to be greatest on children from low-income backgrounds.
For example, even though preschools may provide parent education around child health
(e.g., sleep, nutrition), this activity is not currently considered a core characteristic of high-
quality preschool programs, nor has it been shown to disproportionately benefit low-income
children,3 so it was excluded from our model. The ultimate aim of this model is to galvanize
interest and stimulate research. To the extent that the model is confirmed, it will indicate that
high-quality public preschools serve not only as underrecognized loci of health promotion
for children, but even as levers of change for narrowing population-based health disparities.

Features of High-Quality Public Preschool That May Narrow Health

Disparities Based on Family Income

We identify nine mechanisms by which high-quality public preschool may be hypothesized
to narrow pediatric health disparities based on family income (see Figure 1). For each
mechanism, we summarize its manifestation in high-quality public preschool, its
demonstrated or hypothesized impact on children’s health, and its likelihood of reaping
greater rewards for low-than high-income children. We then present pressing questions
surrounding that mechanism that might be addressed by future research.

Mechanisms in the Microsystem

Less chaotic environment.—High-quality preschool classrooms are defined, in part, by
predictability and stability in staffing, routines, and organization of the environment.18
Because of these features, high-quality classrooms may provide a less chaotic environment
for low-income children than their home environment. Low-income children are
disproportionately likely to be exposed at home to chaos caused by irregular routines,
turnover in household composition, and noise and disorder.1® Chaos activates young
children’s stress response,2? which is thought to undermine lifetime health via several
biophysiological pathways.

First, stress triggers hypervigilance to threats, activating the hypothalamic-pituitary-
adrenocortical (HPA) axis and the sympathetic nervous system (SNS). The SNS regulates
the immune cells that migrate towards threats in the body to remove pathogens and promote
healing of damaged tissue. While this inflammation is protective at first, without down-
regulation it poses a risk for depression, type 2 diabetes, and allergic, cardiovascular,
metabolic, and rheumatic diseases.?! The HPA axis regulates the production of
glucocorticoids and neurotransmitters which, in a normal stress response, are deactivated
once a threat subsides, but remain active in cases of chronic stress. Exposure to excess
cortisol activity contributes to insulin resistance, hypertension, and fat deposition, which in
turn predict type 2 diabetes, cardiovascular disease, and chronic kidney disease.?? Second,
stress can impair brain and organ development. For example, adversity affects the prefrontal
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cortex by decreasing grey matter volume and reducing cortical thickness.2! Third, stress
affects the cortico-basal ganglia circuit, where rewards are processed in the brain. Early
adversity, for example, is associated with blunted reward sensitivity,2 which may encourage
risky and addictive health behaviors such as smoking, drinking, and high-fat eating.

It is as yet unclear just how high-quality preschool impacts low-income children’s stress
responses. Studies show that infants, toddlers, and preschoolers enrolled in center-based care
show disrupted patterns of diurnal cortisol regulation compared to children in home-based
care.23 However, some evidence suggests that this pattern may apply only to children in low-
quality settings24 and, significantly, from low-risk backgrounds. In one sample of children
from high-risk backgrounds, more hours of child care were associated with lower resting
cortisol.2® Further research is needed to replicate these findings with other measures of
stress reactivity, specifically among preschool-aged children (as opposed to infants or
toddlers). Research is also needed to test for differential linkages between preschool
classroom chaos and stress reactivity among low- versus high-income children.

Healthier meals and more physical activity.—High-quality public preschools may
provide meals and shacks that are healthier than the food that low-income children would
otherwise eat at home.28 For example, the Abecedarian preschool program provided
breakfast, lunch and an afternoon snack, prepared in consultation with a nutritionist.1’
Current Head Start guidance requires programs to provide a substantial percentage of
children’s daily nutritional needs with foods that are high in nutrients and low in fat, sugar,
and salt.2” To cover the cost of meals and snacks, programs must participate in either the
Child and Adult Care Food Program or the National School Breakfast or Lunch Programs
and follow their nutritional requirements. One study found that children in Head Start had
healthier eating patterns than low-income children in parental care,12 and another found that
children in Head Start all day were less likely to be obese than children in Head Start part-
day.28 Yet another study found that body mass index among children in Head Start stayed
constant or declined during the school year, but rose during the summer.2°

High-quality preschool may also provide more opportunities for daily exercise than low-
income children would otherwise experience. The importance of diet and exercise for low-
income children’s health is paramount. Like low-income adults, low-income children are at
heightened risk for all features of metabolic syndrome, defined by abdominal obesity,
dyslipidemia, insulin resistance, and high blood pressure.3°

Experts recommend nutrient-rich foods for children that are low in saturated and trans fats
and have little or no added sugars. Evidence suggests that infants’ and children’s taste
preferences are shaped by early, repeated exposure to particular foods.3! Because a
significant proportion of children’s meals may be provided at preschool, that setting may be
used to promote healthy foods to influence not only children’s current diets but also their
future food preferences.

Thus a novel question that bears examination is whether settings that expose children to new
foods succeed in altering their preferences in the long term.
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Further research is needed to assess the impact of high-quality public preschool on child
eating and exercise habits. These studies should examine whether associations between
health and exercise interventions at preschool and their desired outcomes vary by family
income (or, more directly, by children’s exposure to nutrition and exercise promotion at
home).

More sleep.—High-quality public preschool may afford opportunities to nap that low-
income children would otherwise not have. Young low-income children are reported to have
less consistent sleep schedules32 and spend less of their sleep time actually asleep33 than
their more affluent peers.

Augmenting low-income children’s sleep through daytime naps may improve their health.
Young children’s sleep duration and quality are associated with lower risks of obesity34 and
injury3® and more optimal levels of insulin, cholesterol, and C-reactive protein.36

Research is needed to test the health-promotive value of increased sleep time through naps
(as opposed to longer nighttime sleep) at preschool age. Some evidence suggests that
mandatory naps at preschool result in shorter nighttime sleep duration, leading to calls for
their elimination.37 On the other hand, naps may compensate for deficits in nighttime sleep
for sleep-deprived children. There is clearly a need for more research on the effects of nap
periods during the preschool year on the sleep habits of children, particularly those who are
low-income.

Improved self-regulation.—High-quality preschool can improve children’s self-
regulatory skills, such as attentional and inhibitory control. Specific features of the
classroom that enhance child self-regulation include a positive emotional climate, a close
student-teacher relationship, teacher modeling of self-regulation, and teacher coaching
during stressful situations.38

Improvements in self-regulation may be particularly beneficial for low-income children,
who tend to score lower than more affluent children on measures of self-regulation.3?
Children in low-income families often have more chaotic home environments and are
exposed to more stressors that may deplete their regulatory capacity.18

If high-quality preschool enhances low-income children’s self-regulatory skills, it may also
improve their health. In the short term, children’s ability to control their behavior may
reduce accidents that cause injuries. An evaluation of the Early Head Start program found
that participants had fewer hospitalizations due to injuries or accidents compared to children
not in the program.13

In the long term, self-regulatory skills may allow children to resist impulses to partake in
dangerous behaviors such as smoking and high-fat eating. This pathway may explain the
association found between participation in Head Start and a lower likelihood of smoking in
adulthood.1> However, health behaviors may not fully mediate associations between self-
regulation and health. In the New England Family Study, children who had better attention
regulation skills at age 7 went on to score lower on cardiovascular risk in adulthood, but
better diet and more physical activity did not mediate this association.*? It is possible that
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self-regulatory skills reflect (and/or influence) physiological processes that in and of
themselves affect health. Research is needed to determine whether self-regulatory skills
suppress the deleterious effects of stress on health, as reviewed above, or exert their own
salubrious effects either directly on biophysiological functions or indirectly by facilitating
healthy behaviors later in life.

Earlier detection of health problems.—Preschool teachers and other staff can detect
children’s health problems, which might be particularly supportive to low-income children.
Their parents struggle more with daily challenges (e.g., non-standard work schedules,
budgeting) that drain attention and induce cognitive overload.! Head Start is required to
screen for cognitive, motor, language, and socioemotional delays and to arrange for vision
and hearing screenings.2’ Notably, Head Start also provides dental screenings, which may
fulfill a vital function among low-income children, who have poorer oral health and receive
less dental care than other children.*2

In New York City’s universal pre-k program for 4-year-olds, providers must work with the
City’s Office of School Health to conduct vision screenings. A recent evaluation found that
children enrolled in pre-k were on average diagnosed with vision problems a year earlier
than they would have been in the absence of pre-k.#3 Pre-k enrollment also increased the
chance that children diagnosed with a vision problem received treatment within six months.
The ongoing expansion of public pre-k nationwide provides researchers with opportunities
to study whether children who enroll in programs with similar mandates for screening
receive earlier diagnosis and treatment than comparison children, and if so, whether this
association varies by family income.

Healthier physical environment.—Low-income children are more likely than other
children to live in homes with health hazards such as second-hand smoke, mold, lead, dust
mites, and pest infestation.#44> High-quality public preschools may provide an environment
with fewer indoor air-and dust-born contaminants and allergens than their homes — and at
the very least, decreasing exposure to secondhand smoke. However, research is needed to
determine the degree to which a healthier school environment can improve health even when
the home environment remains the same.

Mechanisms in the Mesosystem

Referrals to accessible medical care.—High-quality public preschool may provide
low-income parents with referrals to local medical providers who are affordable and
convenient. Head Start regulations require programs to assess whether children have a
continuous and accessible source of health care and health insurance.? If children do not
have a regular source of health care or health insurance, the program helps parents obtain
them. Providing appropriate referrals for low-income children should increase the likelihood
that they will find a “medical home,” defined as an affordable, accessible, and family-
centered site that provides primary care and coordinates all other aspects of pediatric care.
Medical homes are associated with fewer unmet health and dental needs.*6

Head Start programs are further charged with ensuring that enrolled children are up-to-date
on well child and dental care visits. Programs must also track services received in response

Acad Pediatr. Author manuscript; available in PMC 2022 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Martin et al.

Page 7

to any diagnosed delays or needed treatments. This may explain why in a national
evaluation, children enrolled in Head Start were significantly more likely to receive dental
care than children not in Head Start.24 On the other hand, they were not significantly more
likely to have health insurance coverage. More research is needed to understand these
seemingly contradictory findings.

Improved medication adherence.—Among selected children with chronic conditions
requiring daily medication, nurses or other designated staff may regularly administer a
prescription or over-the-counter medication as ordered by a health professional. With clear
communication among medical providers, school personnel, and parents, medicine
administration at preschool may improve adherence.

Medication adherence is associated with better disease management among preschoolers.
Yet parents do not always adhere to daily medication protocols. In one study of preschoolers
with asthma, parents’ self-reported adherence rate over the past week was 92%, while their
actual rate was 57%.4’ Additionally, parents may make mistakes while delivering
medication to their children; medication errors rates are highest among preschoolers and the
elderly.*8 Medication adherence may be particularly challenging for parents whose time and
attention are depleted by the daily hassles associated with financial hardship.! Empirical
studies are needed to test the propositions that low-income parents are less medication-
adherent than other parents, and that their children benefit more from in-school medication
administration.

Securing special needs services.—A high-quality public preschool should help the
parents of children identified with potential health and developmental problems advocate for
publicly-funded diagnostic testing. For children who receive a qualifying diagnosis, a high-
quality public preschool should help parents apply to the local public agency administering
the Individuals with Disabilities Education Act for an Individualized Education Program
(IEP) so their child can receive special education services.

Assistance from preschool personnel can be crucial for low-income parents of children with
suspected or known special needs. The high costs of testing and special education services
often place them beyond the reach of even middle-income parents. Without publicly funded
testing and services, low-income families may forego them altogether. The complicated
application process and high thresholds for qualification can deter parents who have
language barriers, lack the resources to challenge denials of service, or have inflexible jobs
that make it difficult for them to call or meet with administrators and educators. One
approach researchers interested in testing this mechanism might take is to capitalize on
ongoing expansions of public pre-k by testing for regional correlations between growing
pre-k participation and higher rates of IEP applications, especially from low-income parents.

Conclusion

The AAP urges pediatricians to coordinate patient care with early child care and education
providers, offer consultations to local providers, and advocate for higher standards of
quality. To that list may be added the call for participation in or support for research on the
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health impacts of high-quality public preschool, with a particular emphasis on the potential
for narrowing early income-based disparities. The proposed model provides a roadmap for
this research. Studies are needed to determine, first, whether the features of preschool
proposed here improve child health in the short and long terms, and second, the degree to
which such improvements are greater for children in low-income families than other
families. The results of these studies may be used to refine the model over time.

The model will also need to be updated as we gain a greater understanding of how health
determinants unfold over the life course. Research is needed on the features of high-quality
preschool that directly affect biomarkers of health, as well as those features that exert an
indirect effect via mediating factors such as health behaviors or access to health care.
Mechanisms may vary across population subgroups and involve multiple cascading effects.
For example, the Abecedarian program reduced boys’ BMI, which increased adult
employment, which in turn improved health insurance coverage.1’” Additional refinements of
the model should account for pathways’ overlapping and perhaps even synergistic effects.
For example, children’s sleep quantity may be boosted by daytime naps but its quality may
also be enhanced by stress reduction, better nutrition, and more exercise. Further refinements
may also identify subgroups of low-income children who are too sick or traumatized to
benefit from the health-promotive features of high-quality public preschool.

It should also be acknowledged that the effects of high-quality public preschool may not, in
the short term, be entirely salubrious. For example, preschool attendance may increase the
incidence of respiratory illness relative to parental care.?? It seems likely, however, that in
general this disadvantage is outweighed by the many routes through which high-quality
preschool may improve children’s health.

Developmentalists and educators recognize the potential for high-quality public preschool to
narrow early gaps in achievement associated with family income that, without intervention,
persist over the life course. We call for pediatricians to consider the potential that high-
quality public preschool may similarly narrow early and lifelong gaps in health status
associated with family income.
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Figure 1.
Characteristics of high-quality public preschool hypothesized to narrow child health

disparities based on income
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