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Abstract

Optimal cardiovascular health is an essential component of human health and well-being across
the life course. Heart healthy practices around diet, physical activity, and sleep early in childhood
have the potential to greatly improve lifespan and quality. Early childhood routines, defined as
functional practices that are predictable and repeatable, predict positive growth and development
across the lifecourse.2~* The American Heart Association has identified key heart healthy

routines, such as daily regular activities including diet, physical activity, and sleep that promote
cardiovascular health.® Integrating the strength-based relational aspects of routines with the
acquisition of cardiovascular health development capabilities allows children to establish their own
optimal cardiovascular health trajectory early on. A systematic life course approach to supporting
heart healthy routines in early childhood would inform clinical, research, and policy strategies to
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promote long-term cardiovascular health, and contribute to reducing inequalities in cardiovascular

outcomes.

INTRODUCTION

In the US, exponential advances in public health and medicine have extended life
expectancy over the last two centuries.? Yet, cardiovascular disease remains a barrier to
further extension of life expectancy and human flourishing.2:6:7 During the Coronavirus-19
pandemic, US deaths from cardiovascular disease rose and have not yet fallen, remaining the
number one cause of death nationally.8 To promote cardiovascular helath, the American
Heart Association (AHA) has released a preventive medicine paradigm called Life’s
Essential 8, composed of guidance around diet, physical activity, nicotine avoidance, sleep,
weight management, lipids, glucose, and blood pressure management.® The etiology of
cardiovascular disease is multifactorial, including genetic predisposition, lifetime exposures
to chronic stress, and modifiable practices, or behaviors, around diet, activity, and sleep.8
An expansive body of literature has shown that adult cardiovascular outcomes can be traced
back to measurable indicators in childhood (e.g., body mass index [BMI]).%10 Subsequently,
the American Academy of Pediatrics (AAP) has endorsed pediatric-specific guidelines
around practices related to diet, physical activity, and sleep beginning in early childhood,
with recommendations evolving per developmental stage as the child progresses through
childhood (Table 1).

These diet, physical activity, and sleep practices occur along the life course, but when
practices are established very early in childhood as routines, they are more likely to

persist into adulthood.1! A child’s developmental ecosystem is a complex, interdependent
processes; small changes in the system can have reverberating, outsized effects throughout
the system over time. The development of routines, for example, are of particular importance
early in childhood because they help children develop self-regulation and independence,
which have long-term effects.12 Furthermore, adverse events and experiences in early
childhood are associated with chronic toxic stress,13 which set in train physiologic and
biologic patterns of over-reactivity. Early routines, characterized by predictability and
stability, could mitigate some of these adverse impacts with potential attenuation of stress
responses and further benefits for lifelong health. Early childhood routines occur when
functional practices become predictable and repeatable, laying the groundwork for them to
become habits later on (Figure 1), which are repeated practices that occur without conscious
intention or thought.

In this review paper, we apply a life course health development approach to review evidence
about heart healthy practices and discuss the evidence base for how clinical interventions
can foster these practices into routines early in life (Table 2; Figure 1). The life course health
development approach suggests that health is best regarded as an emergent, dynamic and
developmental process that is influenced not just by a person’s genetic predisposition but
also by their multi-level physical and social environment.1 Health development continues
throughout the stages of the life course (Table 2), but it is particularly sensitive to events

and experiences at certain developmental stages (e.g. early childhood).1® The main benefits
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of using a life course approach to support heart healthy routines to promote cardiovascular
health is that it is interdisciplinary, integrates social, biological and relational explanations of
health, and synthesizes multiple models of health and chronic disease.19-16 Finally, the life
course approach focuses on the positive development of health, and examines what can be
done to improve all aspects of children’s developmental ecosystems early in life to improve
health trajectories and experiences across the whole of the lifespan.

The goal of this review is to identify evidence-based early childhood heart healthy routines
and to support child health practitioners to promote those routines with the children they
serve so as to positively impact cardiovascular health across the life course.1417 We
primarily discuss dietary routines, as these practices have ample evidence in regard to
cardiovascular health and are one of the first routines caregivers practice with their infants.
We then apply similar principles to discuss physical activity and sleep, recognizing that
the life course approach takes an integrated view that acknowledges the inter-connected,
relational nature of dietary, physical activity and sleep routines.

HEALTH IS A DEVELOPMENTAL PROCESS

Longitudinal Effects

Scientific studies have identified childhood as a period of rapid growth and development
where experiences and exposures are particularly influential for long-term cardiovascular
health outcomes, reinforcing the importance of the establishment of heart healthy routines
during this time period.%18-21 |ndicators of long-term risk for adult cardiovascular disease
are already measurable in childhood (e.g., BMI, biomarkers).%18-27 For example, analysis
of data from the International Childhood Cardiovascular Cohort Consortium, a prospective
cohort study of 38,589 participants tracking childhood risk factors from ages 3 to 19,
showed that children with elevated composite score of BMI, systolic blood pressure, total
cholesterol level, triglyceride level, and smoking demonstrated a hazard ratio of 2.71 for

a fatal cardiovascular event in adulthood per unit increase.1® Reinforcing these findings,
another longitudinal cohort study followed 9,388 children from age 8 to adulthood and
stratified participants based on body mass index, total cholesterol, blood pressure, and
glucose to one of three cardiovascular levels (ideal, intermediate, and poor).® By age

8, some children already did not qualify for the “ideal” cardiovascular level based on
suboptimal measurements of the four markers listed, highlighting the importance of early
interventions to optimize routines far earlier than age 8.9 Moreover, these stratifications
(ideal, intermediate, poor) predicted higher carotid intima-media thickness in adulthood,
emphasizing that the origins of adult cardiovascular outcomes begin in childhood.®

Researchers have also detected evidence that cardiovascular risk may begin /n utero, far
earlier than age 8. For example, the original and life course field-defining Barker hypothesis
as well as the developmental origins of health and disease approach are theories in response
to the observed association between intra-uterine growth restriction and the development

of hypertension and cardiovascular disease in mid-life.28 This has led to the suggestion

that fetal under-nutrition results in a “thrifty phenotype” adaptation that helps to ensure
fetal survival when nutrition is scarce, yet becomes maladaptive later in the life course
when nutrition is in abundant supply.28 Increased prenatal levels of oxidative stress, which
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reflect exposures to environmental and psychosocial stressors in the course of daily life,
are associated with rapid infant weight gain (> 0.67 increase in weight-for-age z-score
in the 15t year of life) early in life.22-30 Rapid infant weight gain subsequently predicts
increased adiposity decades later in adulthood31:32 suggesting one potential mechanism
linking prenatal stress with adult cardiovascular risk. Pregnant women with poor diet
quality were more likely to give birth to large for gestational age babies, even after
controlling for maternal obesity.33 Infants born large for gestational age have increased
risk for obesity and metabolic syndrome as adults.34 This evidence suggests the need for
an intergenerational approach to heart healthy routines, whereby greater attention to the
mother’s own heart healthy routines and nutrition during pregnancy may be an essential
component of cardiovascular health promation for her developing baby with potential to
help avert poor cardiovascular outcomes in adulthood for both mother and child.

Strategically Timed Intervention

Given the heavy influence of the early childhood period on later cardiovascular health,
pediatric counseling is particularly important for prevention and optimization of health
across the life course. Empowering caregivers with the understanding that what they do
with their child early in life has lifelong impacts may increase activation and prioritization
of healthy early childhood routines. To support these efforts, clinical interventions focused
on early childhood may also strategically leverage pediatric primary care and their widely
attended health visits in infancy to target early childhood routines.

Strategic timing of interventions early in life not only gives children a biological advantage
by improving early indicators of cardiovascular pathology, but also a behavioral advantage
because healthy routines early in life are more likely to develop into habits that become
more effortless in adulthood.3® Establishing childhood heart healthy routines has been
shown to have longitudinal beneficial influences on heart healthy habits in adulthood.
Specific to diet, a cohort of 1,768 Finnish children in the Cardiovascular Risk in Young
Finns Study showed that 3-year-olds who consumed more meat and carbohydrates continued
consumption routinely at age 24, and children who ate more healthy foods like fruits
continued to do so well into adulthood.36 In terms of physical activity, participants in the
Young Finns Study demonstrated that physical activity routines at age 3 predicted adult
physical activity, measured every three years from ages 24 to 39.37 For sleep, studies
showed that sleep problems beginning in infancy persist into childhood. Although sleep
patterns shift in adolescence as part of development, overall sleep length and trends in sleep
problems persist from early childhood.38-40 Given evidence that heart healthy routines in
early childhood are likely to endure through adulthood, impacting routines early in life is a
strategic approach.

Developmentally Focused

Interventions to optimize early childhood routines to meet health goals should reflect the
developmental stage of the target child to match increasing levels of independence. Much
of the literature supporting the benefits of behavioral routines is premised on models aiming
to prevent childhood obesity, which is just one risk factor for cardiovascular morbidity and
mortality later in life.#1-43 However, factors linked to childhood obesity are frequently also
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linked to diet, physical activity, and sleep behaviors that are likely independent risk factors
for cardiovascular disease.#446 Based on this literature, child health practitioners should
support developmentally appropriate family routines related to diet, physical activity, and
sleep to promote healthy habits that will optimize long-term cardiovascular health.

The time spanning early pregnancy and age 2, labeled the first 1000 days of life, has proven
to be an important period in the development of increased obesity risk.4”48 Feeding and
diet-related routines are among the first to be established. Most healthy newborns can be
fed on demand, and by 1 to 2 months, feeding routines should be flexibly timed to respond
to the infant’s hunger and fullness cues.#® Responsive feeding has been linked to lower
rates of child obesity and is a common target of early obesity prevention interventions.>0
Responding to the child’s cues related to food, known as responsive feeding, promotes the
child’s ability to self-regulate and recognize his/her own internal hunger and fullness cues
later on in infancy and childhood.?! In order to achieve this, the caregiver needs to learn
how to recognize these cues, and know how to respond appropriately. Self-regulation, or

a child’s ability to control one’s own behavior, is a key component of a child’s ability to
set routines.12 By 9 months, set meal and snack times become an important diet-related
routine in which families should practice appropriate division of responsibility around
food as a child grows in independence.52 This means that the caregiver determines when
and where the meal occurs, as well as the foods that are offered, but the infant chooses
what and how much to eat.52 Establishing meal and snack-time routines that consistently
reflect these divisions of responsibility can prevent struggles related to picky eating and
promote consumption of healthy foods like fruits and vegetables in the subsequent years,

a key protective factor against cardiovascular disease.>3 Routines that include family meals
without distractions (i.e., screens) provide an opportunity for caregiver modeling of healthy
behaviors and healthy relationship building (See Relational Determinants of Health).

Similar principles guide the development of physical activity and sleep routines. For
example, establishing routines for physical activity can also begin at birth with supervised
daily tummy time and increasing awake time unrestrained to support motor development,
exploration, and physical engagement with the infant’s surroundings in conjunction with
increasing independence.5* Although more research needs to be done on the effect of tummy
time on cardiovascular health outcomes, multiple studies have shown positive effects on
motor skills, and one study has shown tummy time correlating with lower infant BMIs.%4
Thus, encouraging physical activity routines may begin from birth. The literature supporting
the importance of routines for the purposes of obtaining adequate quality and quantity of
sleep in childhood is robust, although more work needs to be done to link sleep in childhood
to cardiovascular disease in adulthood. Table 1 highlights age-appropriate bedtime routines
that are tailored to the child’s developmental stage.

HEALTH IS A MULTI-LEVEL PROCESS

Heart healthy routines exist within a multi-level context. Particularly for young children
who are growing, learning, and absorbing many experiences for the first time, their daily
routines are influenced by disparities in structural determinants including their household
and neighborhood context.>>:56 Depending on a child’s developmental stage, caregivers and
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other family members facilitate the majority or almost all daily routines. These families also
exist within communities that possess cultural strengths that can bolster healthy routines and
rituals and build family cohesion, particularly in the face of challenges and adversity.

Structural Determinants of Health

Leading medical and public health organizations including the World Health Organization,
the National Academies of Sciences, Engineering and Medicine, and the American
Academy of Pediatrics have all highlighted that health disparities have their origins in
structural inequalities in access to resources that shape the conditions in which children are
born, grow, play, and work.57-85 Given that 16.9% of children in the US live in poverty,
promoting healthy routines requires an understanding of structural determinants of health
development that shape health behaviors and may hinder the formation of routines.56 These
developmental ecosystem conditions include household factors (e.g., material hardships
like food insecurity) and neighborhood characteristics (e.g., park and healthy food access),
that may create developmental disparities in the ability to provide heart healthy routines
beginning in infancy.

A growing body of evidence has established the deleterious effects of disparities in
household resources on diet, physical activity, and sleep.5%56 Examples of household
disparities include material hardships, or the inability for families to meet basic needs

like food insecurity or housing disrepair. Caregivers who have experienced food insecurity
have higher odds of non-responsive feeding styles with their infants that increase obesity
(See Developmentally Focused), showing how structural determinants of health interact
with relational health as well (See Relational Determinants of Health).6” Caregivers have
described how limited budgets or limited healthy food access in the neighborhood (as
discussed below) prevent them buying healthy foods such as fruits, vegetables, and whole
grains that they would ideally provide for their children, requiring instead substitutions with
lower quality, more calorie-dense, processed, but also more affordable foods.%8:6% Other
household material hardships like housing disrepair have also been documented to affect
heart healthy routines. For example, housing disrepair and financial difficulties have been
associated with suboptimal sleep practices in toddlers (e.g., not having a regular bedtime, no
bedtime routine).”® This may reflect how the physical environment of housing disrepair, lack
of space as well as family stress may present a barrier to the opportunity to establish optimal
sleep practices into regular bedtime routines early in life (Table 1).7°

Disparities in neighborhood environments also may influence cardiovascular outcomes early
in life. While more research is needed on the effect of neighborhood environment on

diet in the first few years of life, research on older, school-aged children, adolescents,

and their families hint at disparities that may trickle down to younger family members.
Older children with poorer dietary quality are more likely to live farther away from larger
supermarkets that supply healthy foods and are more likely to live closer to fast food
restaurants that supply unhealthy food.”1~73 Studies also show that neighborhood prevalence
of corner stores, convenient for low cost snacks, encouraged consumption of processed
foods such as chips and sugary beverages that also increase exposure to environmental
chemicals now increasingly understood to increase obesity risk.”4~7 Although the evidence
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for the relationship between supermarket and fast food access and outcomes beyond
dietary practices like child obesity status has been mixed, qualitative studies describe

how low neighborhood healthy food access poses significant barriers to achieving heart
healthy dietary routines.”:73.78.79 Similar principles apply to the neighborhood influence
on physical activity; easy access to safe playgrounds and parks facilitate frequent and daily
physical activity.89-81 In early childhood, the AAP recommends that children participate

in daily moderate to vigorous physical activity (Table 1). Children living in cities where
parents have increased concerns about neighborhood safety engaged in less physical activity
compared to children living in suburban settings where the perception of safety was
high.82:83 Studies show that preschool aged children who had access to greenspaces had
longer daily outdoor play time compared to children without access to greenspaces.84-86

Understanding a child’s structural household and neighborhood environment can help child
health practitioners anticipate barriers to setting heart healthy routines and subsequently
integrate that into their counseling for families. To facilitate these conversations, clinical
health systems are increasingly incorporating screening programs for social determinants
of health to help inform practitioners understanding of families’ risk factors to help tailor
their counseling and also to facilitate community linkages to organizations that can mitigate
household and neighborhood level disparities.8”

To use food insecurity as an example, practitioner-based interventions with evidence-
based success in addressing food insecurity included community linkages to organizations
offering food and social support, food vouchers, and providing food onsite.88 Child health
practitioners have historically played an important role in mitigating these disparities,
through referrals to the USDA Special Supplemental Nutrition Program for Women, Infants,
and Children (WIC), which provides nutritional assistance for low-income infants and
children under five years old.8% Studies show that children enrolled in WIC have healthier
dietary practices than those eligible but not enrolled.?? In 2009, WIC updated its policies
including increasing the fruit and vegetable allowance and reducing the juice allowance.®!
Since then, studies have shown that families altered purchasing practices, purchasing more
fruits and vegetables and less juice.91:92 Consequently, efforts like these likely contributed
to the reversal of increasing obesity prevalence in a subset of WIC recipients over multiple
years, with a decrease in the prevalence of obesity in WIC participants ages 2 to 4 years
between years 2010 to 2014.91 These trends demonstrate the importance of benefits like
WIC, and the role of clinical-community linkages in promoting the dietary routines of
vulnerable young children.

Relational Determinants of Health

Early relational health refers to the role of safe, stable, and nurturing interpersonal
relationships in determining child health outcomes.93:94 Researchers have shown how the
quality of the relationships in a child’s life contribute to long term cardiovascular outcomes
through their influence on early childhood diet, physical activity, and sleep routines.

Particularly in early childhood, a child’s relationship with their primary caregiver is critical
for healthy growth and development, with long-term consequences (See Longitudinal
Effects). During infancy and toddlerhood, children are dependent on their caregiver as
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their gatekeeper of resources and their first introduction to diet, physical activity, and

sleep (See Developmentally Focused). Young children only experience fruits and vegetables
if somebody introduces them, a principle that applies to aspects of physical activity as

well. In young children, the most active form of physical activity is often through outdoor
play, and frequency of playground attendance is facilitated by a caregiver’s capacity to
accompany and supervise the child. In a cross-sectional study of 8,950 preschool-aged
children, interviews with caregivers showed that about half of children did not have the
opportunity to have caregiver-supervised outdoor play at least once a day.9°

A multi-level life course approach integrates an understanding of the early dyadic
relationship between the primary caregiver and the child into assessments of health

routines as displayed in Figure 2. Establishing routines in early childhood is a multi-level
process because of this intimate dynamic relationship between children and their families,
interlocking the child’s health with the health of the primary caregiver and other key family
members.96:97 As displayed, assessing a child’s health routines as healthy or unhealthy

in isolation omits the context of a primary caregiver’s health routines. Maintaining heart
healthy routines for a young child is resource and energy intensive (e.g., breastfeeding,
responsive feeding techniques, adhering to a daily sleep schedule). If a child has a healthy
routine but the primary caregiver does not, the primary caregiver may not have the

capacity for self-care alongside prioritizing their child’s health to maintain healthy routines
themselves; this may represent a vulnerable, unsustainable family status where the primary
caregiver is shunting limited material or energy resources to support a child and potentially
neglecting their own health as a consequence.8:99 When a child and primary caregiver

both have unhealthy routines, this may represent a situation where a primary caregiver may
have limited lived experiences or resources (knowledge, experience, energy or material) to
implement heart healthy routines for themselves or for the child. Consequently, approaches
to promote the child’s health routines may have to start by supporting the caregiver’s
practices and routines.100-102 \When a child’s routine is unhealthy and the caregiver’s
routines are healthy, this may indicate a situation where a child’s temperament may pose
barriers to a primary caregiver’s heart healthy parenting goals (e.g., through picky eating)
and/or multiple caregivers in a situation where a primary caregiver’s and a child’s routines
are not synchronized.103-105 Finally, the situation in which both caregiver and child exhibit
healthy routines reflects an ideal situation where not only do caregivers and children possess
heart healthy routines, but also have a likely bond that may help sustain these healthy
routines longer term.196.107 |nterventions designed to improve heart healthy routines may be
best conceptualized, then, as occurring at the family level, with all family members engaged
and in agreement on the approach, and with potential life course benefits across generations.

Caregiver feeding styles, which reflect the quality of a responsive back and forth dynamic

in the caregiver-child relationship, are an example of the start of a heart healthy routine. In
the dietary literature, there are four main types of caregiver feeding styles: (1) authoritarian,
where caregivers set strict food rules without adjusting for child preference, (2) authoritative,
where caregivers set rules but are highly responsive to the child’s needs, (3) indulgent,
where caregivers support children in making their own food choices without imposing

rules, and (4) uninvolved, where caregivers do not create food-related rules or routines

or respond to the child’s needs.108 In multiple studies, the authoritative but responsive
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feeding style has shown to be associated with healthy and diverse food intake for young
children. This style also reflects the attributes of a healthy responsive relationship between
child and caregiver, where the child is given the opportunity to trial their independence,

a key foundation to the development of self-regulation of behavior and subsequently,
routines.109-113 Similarly, in a randomized control trial in which parents were taught
responsive parenting techniques related to infant sleep such as implementing a consistent
bedtime routine but also encouraging self-soothing during night awakenings, infants in
the intervention group had increased sleep duration, earlier bedtimes, and increased self-
soothing practices to self-regulate their sleep routines.114

Shared family mealtimes are an example of family rituals that present opportunities for
families to strengthen relationships, and to increase family cohesion and functioning.115
Through experiences of shared mealtimes, children have been shown to receive emotional
benefits including increasing self-esteem and later on, decreasing adolescent development
of anxiety, depression, and high-risk behaviors.116-118 These shared family mealtimes are
also the ideal setting for children to grow nutritionally and developmentally. Children

also consolidate their perception of healthy diet routines through observing healthy eating
practices modeled by caregivers, helping with cooking, turning off screens while eating, and
eating higher quality food.119 Studies show that younger children who experience shared
family mealtimes have increased consumption of fruits and vegetables and limited evidence
suggesting that this may decrease obesity rates in childhood and adolescence.120-124 For
example, the Family Matters intervention utilizes community health workers and home visits
(See Structural Determinants of Health) to promote increasing the quantity and quality of
family meals to improve cardiovascular health in children ages 5-10 years.125 Future work
should also consider adapting interventions (See Strength-Based interventions) like these
that are currently aimed towards older children for younger children (See Strategically
Timed) to promote shared family mealtimes.

The American Academy of Pediatrics recommends that child health practitioners support
relational health through promoting safe, stable, nurturing relationships in all families
through encouraging safe and effective parenting practices and modeling effective
communication.® They also recommend that practitioners develop and engage in targeted
interventions that increase caregiver access to social supports in the community so that
caregivers may also have safe, stable, nurturing relationships in their own lives.93 When
counseling families about heart healthy routines, it is important to utilize the AAP
recommendations for relational health to support caregivers, coach families about responsive
parenting styles, and engage family members to develop family cohesion around shared
heart healthy routines (See Strength-Based Interventions).

Cultural Strengths

Children grow and play within families and communities with distinct cultures, or social
norms that define customs, beliefs, and habits.126 These cultural characteristics shape daily
practices and healthy routines for young children. For example, sleep in young children is
highly influenced by their caregivers’ cultural beliefs around bedtime routines and sleeping
arrangements (e.g., co-sleeping between young children and caregivers is common in certain
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communities).127.128 Caregivers and families often self-identify into communities with
specific cultural routines that build family and community cohesion around these practices,
which should be viewed as a strength to be incorporated into the process of heart healthy
routines counseling. It is important for child health practitioners to understand a family’s
cultural beliefs and practices as a social determinant of heart health; true engagement with
the child and family entails leveraging their existing cultural assets.

Breastfeeding is an early evolutionarily grounded, developmentally positive caregiver-child
routine that while well-established over human history, is highly affected by cultural

beliefs and practices. In some communities, breastfeeding is the socially accepted default
for feeding infants12%-131, For example, a qualitative study of immigrant mothers self-
identifying as Hispanic reported that in their “home countries,” with 95% reporting being
from Mexico, breastfeeding was the cultural norm and that their mothers had breastfed,
shaping their own default beliefs around the benefits of breastfeeding.12? When these
mothers moved to the US, they described feeling pressure to formula feed in public as part
of the acculturation process because they felt it was less culturally appropriate to breastfeed
in public.129 These cultural differences may contribute to what has been described as part of
the “immigrant paradox,” demonstrated in a cohort study where first-generation immigrants
from Mexico had greater rates of initiation and continuation of healthy dietary routines
(e.g., breastfeeding) over other groups, including immigrant mothers who acculturated to the
Us.132

When mothers who intend to breastfeed self-identify with communities that have cultural
norms that discourage breastfeeding, they face additional barriers related to these cultural
beliefs and in response, may intentionally seek community members who not only support
their individual beliefs around breastfeeding but also understand the cultural norms that they
are trying to reconcile. In a meta-ethnography of African American mothers who breastfed,
women reported that breastfeeding was not preferred in their communities, contributing

to feelings of isolation when they chose to breastfeed.133 In such situations, mothers
engaged in protective coping mechanisms by seeking community support groups, such as
in-person meetings through communities like La Leche League and social media groups

of breastfeeding Black mothers to meet peers who could identify with their decision to
breastfeed despite perceived cultural barriers to breastfeeding.133

Cultural strengths also play a role during the developmental transition to solid foods

(See Developmentally Focused). Again, studies have shown how acculturation to the US
negatively skewed healthy eating habits even in the process of caregivers introducing new
solid foods to young children. Immigrant caregivers valued consuming food from their
childhood experiences, which included frequent consumption of fruits from their cultures;
children who were exposed to more produce from their family’s cultures had increased
consumption rates of fruits and vegetables.134.135 |n addition to the cultural familiarity
with certain foods, it is possible that the caregiver’s own emotional response to foods
remembered from their own childhoods impacts in turn their child’s emotional response,
and that it is the association between positive affect and the food in question that helps
develop the child’s preference for certain food types. Inability to access certain foods
could have a negative impact on the potential for these early affect-laden associations to
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develop. Although caregivers often instill their own culture-based heart healthy eating habits
intergenerationally to children, this effect may dissipate over time as children experience
acculturation to the US. For example, in a cross-sectional study of 2780 Mexican American
adults, those who had immigrated as adults to the US had healthier diets than those who

had immigrated ages 2-5.136 This process may also be affected by disparities in the social
and physical environment, which are more common in immigrants with lower income (See
Structural Determinants of Health).

Child health practitioners applying a multi-level approach to promoting heart healthy
routines should engage families in describing their cultural values and beliefs on specific
heart healthy routines that they are discussing together. Utilizing a participatory approach,
which engages caregivers and families as partners,138 practitioners should utilize open-
ended questions to query a family’s description about the influence of their cultural beliefs
and practices on heart healthy routines (e.g., around early childhood feeding practices,
their perception of appropriate physical activities). Allowing the caregiver to lead this
conversation acknowledges that even within communities defined by characteristics such
as race and ethnicity, there is significant heterogeneity in cultural differences between and
within geographic and international borders, dependent on different levels of acculturation
to locally perceived cultural values in the US, making each patient’s situation unique.
Understanding cultural belief orientations in a caregiver and child’s social environment
allows practitioners to meet families where they are to promote routines most closely aligned
with best practices while still incorporating cultural elements. Furthermore, understanding
these beliefs can help practitioners engage key stakeholders such as grandparents, partners
or other community members in maintaining healthy routines. Medical support such

as nutrition and lactation support staff as well as health interventions should also be
culturally, community engaged for maximal effectiveness. As research increasingly adopts
a community engaged participatory approach,38 findings in the literature will augment
current knowledge to describe how best to harness multi-level influences on health routines
beyond structural barriers to leverage cultural strengths to promote healthier routines.

HEALTH IS A POSITIVE PROCESS

According to the World Health Organization, “health” is “a state of complete physical,
mental and social well-being and not merely the absence of disease and infirmity”.139 The
National Academies of Medicine defines children’s health using three positive criteria:
Children should be able to a) achieve their full potential, b) have their needs met, and

c) develop the ability to interact meaningfully with the surrounding biological, physical,
and social environment.140 In pediatrics, there is a key early opportunity to optimize
childhood health within the framework of pediatric preventive visits — embracing the goal of
“health” rather than the avoidance of disease. The life course health development approach
emphasizes the importance of the active development of health in the early years, 1415 and
of acquiring capacities or capabilities for health that can help keep trajectories of health on
track across the whole of the life course.141
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Optimization
Optimization emphasizes positive aspects and goals of health rather than using a disease-
based model. Supporting early childhood routines for cardiovascular health is a natural fit
for this approach, as it facilitates focusing on positive healthy diet, physical activity, and
sleep practices rather than the presence or absence of cardiovascular disease. Furthermore,
building these skills or capabilities for heart healthy routines and focusing on positive
outcomes not only improves cardiovascular health but also has benefits for many other
long-term domains of health, including mental and behavioral health,142-146 cancer,147-149
and academic performance.3:150-152 The transactional nature of the health development
process also means that steps taken towards positive health tend to reinforce each other and
lead on to other benefits.153 For example, establishing optimal nutrition and physical activity
routines early on brings benefits for overall levels of energy and a sense of well-being,
increasing the potential for further physical activity and the establishment of healthy eating
through the later stages of the life course.1>* These ‘virtuous cycles’ therefore tend to
reinforce each other via positive feedback loops, compounding over time, and resulting
states of greater health. Conversely, calorie-dense, sugar heavy foods and a lack of physical
activity result in lower energy levels and a need for greater effort during physical exertion
as BMI increases, posing the risk of a compromised health trajectory and worsening health
over time.154

In the clinic, optimization approaches health with a holistic, well-rounded assessment rather
than by problem or disease. In practice, practitioners balance screening and managing
illnesses and comorbidities with augmentation of positive health behaviors. Currently in
practice, screening and preventive processes are built into the workflow with the intention
of preventing negative health outcomes (disease mitigation approach!®). For example,
screening for detection of lead toxicity and autism are standard practice for all child

health practitioners, to prevent and mitigate negative neurological consequences.®® This
approach can be expanded to incorporate optimization principles by also screening for
healthy practices and to positively reinforce routines and patterns that promote heart healthy
diet, physical activity, and sleep, while maintaining that overall health is the goal.

Strengths-Based Interventions

Table 3 highlights a few examples of strengths-based family or childcare interventions
that demonstrate evidence of impacting early childhood routines. They each highlight
and demonstrate specific clinical strategies that can be utilized to help establish positive
childhood routines.

Even without the structure of formal programs like the ones listed in Table 3, child

health practitioners can implement similar core strategies to identify family strengths and
support healthy habits. One important tool in clinic is motivational interviewing (Ml), a
strengths-based patient-centered communication style that can be used for modification of
health behaviors. This approach has been shown to effectively promote and achieve positive
behavior changes around cardiovascular outcomes in adults and children.196 Benefits of

MI are that its goals are to foster a positive and beneficial patient/family and practitioner
relationship, while allowing the families to actively participate in care and promote
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autonomy. The approach guides families to identify what aspects of their health are a
priority at this time and to focus on those areas first. There is supporting evidence for use of
MI in the primary care setting that shows subsequent reductions in BMI percentile through
effective dietary counseling that improve dietary practices.1>’

Goal-setting is another strategy utilized by interventions (Table 3) that has been shown

by researchers to promote healthy behavioral change in children.158 Setting goals around
childhood routines with family can be a useful evidence-based tool in effecting change.
Specifically “SMART” goals (Specific, Measurable, Achievable, Realistic, and Time-
Based) foster autonomy and engagement for the patients and families.159-160 Stepwise goals
also allow patients/families to work at a pace that is feasible and comfortable for them.
Again, the use of a participatory approach!38 facilitates effective clinical interventions that
engage families to recognize their own strengths to meet heart healthy goals at the pace that
is right for them.

Optimal cardiovascular health is an essential component of human health and well-being.
We apply a life course health development approach to highlight the essential role of the
child health practitioner in promoting heart healthy routines around diet, physical activity,
and sleep in the context of safe, secure nurturing family relationships in early childhood.
Researchers have established the longitudinal potency of early childhood practices and
outcomes on cardiovascular health in adulthood. Thus, early childhood is a strategic time to
take advantage of the potential compounding impact of well targeted interventions and to
begin developmentally tailored heart healthy routines.

Studies show that in 2021, 16.9% of children in the US live in poverty. Thus, for many
children, routines occur within the context of and are impacted by negative structural factors
that often accompany poverty such as disparities in household resources and neighborhood
environments.%6 Child health practitioners can play key roles in screening for these factors
and facilitating community linkages to help mitigate them.8” Within the family; young
children see their primary caregivers as both gatekeepers and models of daily practices, thus
a child’s access to safe, stable, nurturing relationships can promote heart healthy routines.
Families also live within and are influenced by communities with their own cultural norms,
beliefs, and practices that practitioners can work to understand and leverage into strategies to
promote health. Practitioners who apply community participatory strategies to partner with
patients and their families to promote heart healthy routines appreciate each child’s daily
routines as informed by all of these factors and will be better positioned to engage families
in further improvement of health.

Finally, a life course approach views cardiovascular health as a positive health developing
process. Practitioners should engage strength-based interventions to leverage relationships
and assets families inherently possess to encourage heart healthy routines to benefit children
in not only length of but also in quality of life. As the Roman philosopher Lucius Seneca
explained, “so is life: not how long it is, but how good it is, is what matters.” Thus, our
outcomes extend beyond avoiding biomarkers of disease but rather embracing positive goals
- healthy diet, activity, and sleep — to sustain health and well-being across the life course.
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Figure 1:
Proposed model for the effect of multi-level processes on early childhood routines.
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Figure 2:
Dyadic caregiver-child relational routines.
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Table 1:

AAP Evidence-Based Heart Healthy Routine Guidelines in Early Childhood.

Heart
Healthy
Routines

Age Group

AAP Guidelines

Healthy diet

Infancy (0-1 year)

Breastfeed exclusively for at least 6 months and continue for 1 year or longer.52
Introduce diverse foods when starting solid foods.52

Introduce 2-3 healthy snacks per day at 9 months.52

Encourage self-feeding via spoons, fingers, and cups.>?

Do not introduce juice or other sugary beverages.>?

Toddlerhood (1-3
years)

Provide healthy foods and let child control portion completed based on satiety cues.16%
Introduce diverse foods to prevent picky eating.6!

Provide 2-3 healthy snacks per day.161

Continue avoiding juice or other sugary beverages and encourage water or milk consumption.161

Preschool (3-5 years)

Provide healthy foods and let child control portion completed based on satiety cues.162
Introduce diverse foods to prevent picky eating.162

Provide 2-3 healthy snacks per day.162

Continue avoiding juice or other sugary beverages and encourage water or milk consumption.162

Physical
activity

Infancy (0-1 year)

Promote daily physical activity that encourages interaction with caregivers and the environment.8!
Facilitate supervised daily tummy time.8!

Toddlerhood (1-3
years)

Participate in at least 30 minutes of structured and at least 60 minutes up to several hours of
unstructured physical activity per day.5!

Preschool (3-5 years)

Participate in at least 60 minutes of structured and at least 60
minutes up to several hours of unstructured physical activity per day.8!

Sleep

Infancy (0-1 year)

Sleep 12-16 hours per day, including naps.163

Brush teeth twice daily.164

Read a book interactively with child before bed.164

Infants should sleep on their backs, on a firm and flat surface without nearby soft objects, close to
the parents but on a separate bed.165

Toddlerhood (1-3
years)

Sleep 11-14 hours per day, including naps.1%*
Brush teeth twice daily.164
Read a book interactively with child before bed.164

Preschool (3-5 years)

Sleep 10-13 hours per day, including naps.163
Brush teeth twice daily.164
Read a book interactively with child before bed.64
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Table 2:

Themes

Subthemes

Summary

Health is a developmental process

Longitudinal Effects

Cardiovascular health trajectory is largely determined by 8 years of age.

Strategically Timed
Intervention

Focusing on routines early in life has long term positive effects.

Developmentally Focused

Childhood routines must be adapted to the developmental stages of early
childhood.

Health is a multi-level process

Structural Determinants of
Health

Childhood routines occur within a neighborhood and societal context,
and structural inequalities can impede ideal routines.

Relational Determinants of
Health

Childhood routines are interwoven into routines of caregivers and
other family members and accompanied by affect-laden social-emotional
interactions.

Cultural Strengths

Communities may have cultural and community rituals that serve as
strengths to draw from when building family routines.

Health is a positive process

Optimization

Early childhood routines focus on positive outcomes rather than
avoidance of disease.

Strengths-Based
Interventions

It is valuable to highlight family strengths rather than using a family
deficit-based model. Specific interventions have been shown to bolster
family strengths.
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Table 3:

Examples of Strengths-Based Interventions to Support Early Childhood Routines to Promote Cardiovascular

Health

Intervention

Description of Intervention

Starting Early166

General Description: A strength-based intervention with families with exposure to adverse social determinants
of health aligned with pediatric visits providing comprehensive nutrition/lactation counseling and parenting
support groups facilitated by registered dieticians.

Ages: Pregnancy through age 3.

Optimization Targets: Improved diet, physical activity, sleep, caregiver-child relationship.

Strengths Leveraged: One-on-one motivational interviews to set goals aligned with families, group-based
sessions for social support and peer-generated strengths-based approaches.

Intervention Nurses Start
Infants Growing on
Healthy Trajectories
(INSIGHT)167.168

General Description: A home-based intervention by nurses teaching developmentally appropriate, healthy,
responsive feeding techniques.

Ages: Birth through age 3.

Optimization Targets: Improved diet, physical activity, sleep, child emotional wellbeing, confidence in
parenting.

Strengths Leveraged: Fostering responsive parenting strategies in the context of child’s temperament and
behaviors.

Greenlight169

General Description: A primary care intervention, where practitioners use a health literacy approach and utilize
motivational interviewing to help parents implement goals that increase healthy behaviors.

Ages: 2 months through age 2.

Optimization Targets: Improved infant feeding, sleep, physical activity.

Strengths Leveraged: Implementing social cognitive theory into an intervention providing motivational
interviewing and goal setting, a written toolkit with ideal behaviors, helping families reach the ideal, fostering
caregiver confidence in reaching goals.

Nutrition and Physical
Activity Self-Assessment
for Primary Care (NAP
SAcc)l70—172

General Description: An intervention for early childcare settings that promotes healthy eating and physical
activity.

Ages: Preschool.

Optimization Targets: Improved diet, physical activity, caregiver knowledge about these topics.

Strengths Leveraged: Improving pre-existing positive aspects of care provided at childcare facilities.

Family Resources in
Sesame Street in
Communities 173

General Description: Sesame Street Workshop’s Sesame Street in Communities offers high-quality resources
on multiple topics relevant to early childhood heart healthy routines.

Ages: 0to 7+

Optimization Targets: Eating well, emotional well-being, health and hygiene, physical activity, learning
through routines.

Strengths Leveraged: Leveraging family members and community (“these are the people in your
neighborhood”) to help children grow “smarter, stronger, and kinder.”
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