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Abstract

Health lifestyles are important for health and social identity, yet little is known about their
development in early life. We use data from the Early Childhood Longitudinal Study, Kindergarten
Class of 1998-99 (ECLS-K; N=8786) to track children's health lifestyles and assess a theoretical
model of health lifestyle development. Latent class analyses identify health lifestyles at four time
points from first to eighth grade, and multivariate models investigate their interrelationships and
social contextual influences. Health lifestyles are multidimensional and dynamic, and children
demonstrate distinct combinations of risks and protections. Family factors such as resources and
parenting shape earlier health lifestyles, which influence later lifestyles. Results show that
development and contexts drive changes in health lifestyles, as family factors decrease in influence
with age while some school and peer influences appear to emerge. Policymakers and researchers
interested in shaping health behaviors should consider the multidimensional and dynamic nature of
health lifestyles.
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Research on health has often focused on individuals' health behaviors without explicitly
acknowledging their embeddedness within social structures, groups, and identities
(Cockerham 2005, Link and Phelan 1995). Because health behaviors often persist over time,
those developed early in life are important for understanding population health in
conjunction with other approaches emphasizing institutional and distal influences (Woolf
and Aron 2013). A promising theoretical lens for contextualizing health behaviors in social
influences is health lifestyles (Cockerham 2005, Cockerham 2013, Frohlich, Corin and
Potvin 2001). Health lifestyles are sets of interrelated health behaviors, rooted in group-
based identities and shaped by social structure and human agency. A health lifestyles
perspective yields distinctive policy implications. Instead of targeting single health
behaviors, acknowledging that behaviors are interrelated justifies a focus on underlying
lifestyles and links to social identities. Although the promise of this approach is
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acknowledged (Cockerham 2005, Frohlich, Corin and Potvin 2001, Prochaska, Spring and
Nigg 2008), there are substantial gaps in empirical understandings of health lifestyles. Very
little is known about their formation and change in early life; we have found no longitudinal
studies of health lifestyles among children and very little focus on middle childhood or early
adolescence.

Childhood is important for studying health lifestyles because of its implications for later life.
School readiness—cognition, behavior, and health (Crosnoe 2006, Entwisle, Alexander and
Olson 2004)—is influenced by early childhood health lifestyles [author citation 2014]. In
turn, children's early development predicts adolescent and adult educational and
socioeconomic outcomes and health (Duncan and Magnuson 2011). Both early childhood
and mid- to late adolescence are periods of change when new health behaviors emerge and
become incorporated into health lifestyles. In contrast, kindergartners and middle schoolers
typically engage in similar health behaviors, though their prevalence may change. This
period of behavioral consistency may have life course implications as habits crystallize and
lay a foundation for future behaviors.

Although health behavior types and domains remain fairly stable throughout middle
childhood and early adolescence, social contexts do not. Family is the main sphere of
influence for many preschoolers. With the advent of formal schooling and accompanying
extensive exposure to a stable peer group, school and peers join families as major influences
on development (Laible, Carlo and Raffaelli 2000, Steinberg and Silverberg 1986, Zimmer-
Gembeck et al. 2003). Limited research has investigated family effects on preschoolers'
health lifestyles [author citation 2014], but none has examined health lifestyles in middle
childhood or early adolescence. Grounded in the life course perspective (Elder 1994), this
study proposes a dynamic model that anticipates a blend of stability and change in a child's
health lifestyles, likely yielding longer-term implications for individuals' developing health
lifestyles.

This study has two primary aims: 7o describe the development of children’s health lifestyles
from first through eighth grade, and to understand how these lifestyles are shaped by
families, peers, and schools. Using nationally representative data from the 1998-2007 Early
Childhood Longitudinal Study-Kindergarten Cohort (ECLS-K), we conducted latent class
analyses to model predominant health lifestyles of U.S. children. Findings preliminarily
support our theoretical model of health lifestyle development, which incorporates multiple
social contexts and developmental change.

Background
Health Lifestyles

Defined as “collective patterns of health-related behavior based on choices from options
available to people according to their life chances” (Cockerham 2007:460), health lifestyles
build on Weber's initial conceptualization of lifestyles as the interaction of life chances
(structure) and life choices (agency), further developed by Sobel (1981), Abel (1991),
Frohlich and colleagues (2001), Cockerham (2005), and others. Lifestyles are a
manifestation of class and other social statuses, a characteristic of status grouyps rather than
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individuals, yet one's lifestyle is not fully determined by sociodemographics. By adopting a
group's lifestyle, a person can communicate her/his group identity. Health lifestyles are the
aspect of lifestyles that relates to health behaviors (Cockerham 2005), but as with other
aspects, consumption and self-presentation are key. Beyond behaviors, health lifestyles
reflect norms and understandings of the meaning of health (Krueger, Bhaloo and Rosenau
2009). Adults' health behaviors do indeed cluster in their level of healthfulness (Laaksonen,
Préattald and Lahelma 2003), and socioeconomic status (SES) and other statuses predict
health lifestyles (Cockerham 2000, Mize 2017, Olson, Hummer and Harris 2017). Studying
California adolescents, Mistry and colleagues (2009) found that clusters of health behaviors
within individuals were sometimes consistently healthy or unhealthy and sometimes
internally inconsistent (e.g., physically active teenagers with unhealthy dietary
consumption).

Health Lifestyles in Middle Childhood and Early Adolescence

A health lifestyle is not just something an adult has. Informed by the life course perspective
(Elder 1994) and ideas about cumulative advantage and disadvantage (Dannefer 2003,
DiPrete and Eirich 2006), we emphasize two reasons why early health lifestyle development
is important. First, because they are shaped by the previous generation yet influence future
health lifestyle and socioeconomic attainment, early health lifestyles likely play a part in the
intergenerational transmission of social disadvantage within families (author citation 2014,
Wickrama et al. 1999). They may also be a pathway of intergenerational transmission within
communities and social groups, as intergenerational continuity in health behaviors can result
from parent socialization or exposure to the same social environments as one's parents (De
Genna et al. 2006). Sociodemographic background and parent resources shape preschool
health lifestyles, which subsequently influence children's kindergarten readiness [author
citation 2014]. Thus, early childhood health lifestyles may be a pathway for
intergenerational transmission of social (dis)advantage.

Second, early health lifestyles likely shape individuals' later lives. We expect people to
transition gradually from the “received” health lifestyle of a young child—who has less
agency to determine her own health behaviors—to the “achieved” health lifestyle of an adult
—whose health lifestyle is still shaped by social structure but less often determined by
others' agency [author citation 2014]. We focus here on the unknown processes through
which this change happens. We call health lifestyles in middle childhood and early
adolescence developing health lifestyles, which change over time as agency increases and
different social contexts shape the child's circumstances.

Consistency within Children's Health Lifestyles

Our first research question asks to what extent children’s health lifestyles fall along a
consistent “healthfulness” continuum versus being internally inconsistent with a mix of
healthy and unhealthy behaviors. Many theorists of health would predict the latter. Because a
healthy body is a desirable form of capital (Williams 1995), parents are motivated to ensure
that their children's lifestyles are healthy. Yet social class leaves families with different
resources, knowledge, and practices (Freese and Lutfey 2011) that influence their chances of
success. More powerful (e.g., higher-SES) groups also seek to create distinctions between
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themselves and the less advantaged (Bourdieu 1986) through lifestyles, and in particular,
health lifestyles (Williams 1995). Thus, health lifestyles are shaped by the pressures of the
“competitive social relations” created by social hierarchies in which different groups'
definitions of healthy behaviors are socially contested (Korp 2008).

Parents are motivated to adhere to their social groups' health lifestyle norms. Parents'
management of their children's health behaviors is considered a moral responsibility
(McCarthy, Edwards and Gillies 2000), monitored and judged by others (Lee, Macvarish and
Bristow 2010, Lee 2008). Lee identifies a strong association between good mothering and
positive health behaviors. Not only the meaning of “good” parenting, but also “good” health
behaviors, likely varies across social groups. Thus, a social group's norm of an appropriate
childhood health lifestyle may include some behaviors that are objectively healthier and
some that are not, making health lifestyles frequently complex and internally inconsistent.
King, Jennings, and Fletcher (2014) found that socioeconomically advantaged parents
apparently used off-label attention-deficit/hyperactivity disorder (ADHD)medication
selectively to enhance children's academic achievement. Kimbro, Brooks-Gunn, and
McLanahan (2011) found that young children in poorer, more disordered neighborhoods
watched more television and played more outdoors than advantaged children. These
examples point to internal inconsistencies in children's health lifestyles.

Health Lifestyle Development across Childhood

Our second research question asks how the composition of a child's health lifestyle changes
across childhood and early adolescence. Our theoretical model (articulated in Figure 1 and
assessed preliminarily here) posits that health lifestyles respond to developmental change
and shifts in ecological systems. Like other social phenomena such as SES and health
(DiPrete and Eirich 2006), health lifestyles may be significantly path-dependent, yet changes
can set the child onto a new path. Earlier health behaviors shape later ones as behaviors
become more habitual and less deliberate. Health behaviors may change with new influences
or preferences, but the inertial effect of earlier health behavior patterns must be overcome.
We anticipate that age-related changes—decreased adult monitoring, increased peer
influence, and increased agency—make children's health lifestyles less internally consistent
and less healthy over time. Compared to early childhood, when parents have considerable
control over children's health behaviors, in middle childhood and early adolescence children
become increasingly less monitored by parents (Steinberg and Silverberg 1986). This allows
them to move toward the interplay of agency and structure that characterizes adults' health
lifestyles (Cockerham 2013).

Besides SES, other social characteristics such as race, ethnicity, and gender likely shape the
social groups whose norms influence children's health lifestyles and the content of those
norms. Thus, we expect them to shape the child's health lifestyle development across
childhood. Huh and colleagues (2011) found among California fourth graders that gender,
ethnicity, and social class differentiated clusters of physical activity and dietary behaviors.
Similar relationships were found among adolescents by Mistry et al. (2009). We found no
studies that examined developmental change in these relationships. We anticipate that the
influences of SES, race/ethnicity, and gender on children's health lifestyles change as
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children grow and as these social characteristics shape their school and peer group selection
and social identities.

Changing Social Contexts and Children's Health Lifestyles

Our third and final research question asks whether peer and school influences join family
influences in predicting developing health lifestyles. The social ecologies surrounding
children (Bronfenbrenner 1979) change across age with probable implications for health
lifestyles. Beyond sociodemographic characteristics such as SES and race/ethnicity, other
family factors are expected to shape children's health lifestyles throughout the period (see
Figure 1). [Author citation 2014] found that family social disadvantage and low resources
predicted compromised health lifestyles among preschoolers. We also expect parenting
practices unrelated to health behaviors to affect children's health lifestyles. Parents who
engage in more educationally enriching activities with their children may more actively
shape their health behaviors, and a warm parent-child relationship may yield more
successful parental influence over children's health behaviors.

We expect school and peer influences to increasingly shape health lifestyles across middle
childhood as family influences decrease (see Figure 1). Schools and peers join families
during this developmental period as major spheres of influence on children's behavior.
Schools serve both as arenas for peer interaction (see below) and as institutions that shape
children’s lives. Schools' racial/ethnic and socioeconomic composition influences peer
interactions and student-teacher and student-administrator interactions (Diamond, Randolph
and Spillane 2004, Entwisle, Alexander and Olson 2004). Because health lifestyles are
classed and raced, exposure to more peers and adults from a specific class or racial group
should shape children's health behaviors. Mollborn, Domingue, and Boardman (2014a,
2014b) found that peer interactions, school-level norms, and school sociodemographic
characteristics shaped teenagers' sexual behaviors.

Schools are a primary site of peer interaction in middle childhood. Like parents, peers may
function as social models, set social norms, shape behaviors through facilitating or impeding
behavioral opportunities, and serve as “others” whom individuals try to please (Fitzgerald,
Fitzgerald and Aherne 2012, Salvy et al. 2012). Prior research has found that peers shape
children's and adolescents' health behaviors(de la Haye et al. 2011, Flay et al. 1994,
Pedersen, Grgnhgj and Thagersen 2015). Our study examines multiple health behaviors and
longitudinally models multiple social influences across middle childhood, permitting a
comparison of their influences on health lifestyles at different ages.

Data and Methods

Data

We analyzed data using the ECLS-K Class of 1998-1999, which provides longitudinal
information on the cognitive, social, emotional, and physical development of a nationally
representative sample of U.S. kindergartners (Tourangeau et al. 2009). It collected
information from 21,260 kindergartners in the fall of 1998, with follow-ups in the spring of
kindergarten (1999), the fall (1999) and spring (2000) of first grade, and the springs of third
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(2002), fifth (2004), and eighth grades (2007). ECLS-K's multistage probability sample
design selected geographic regions, schools within regions, and children within schools.
Assessors collected information from children in schools, parents completed telephone
interviews, and teachers and administrators completed paper questionnaires. For more detail,
see https://nces.ed.gov/ecls/kinderdataprocedure.asp. We used four spring waves (first, third,
fifth, and eighth grade).

Measuring Children's Health Lifestyles

Measures

Theoretical developments in health lifestyles have outpaced their measurement. Health
lifestyles should emerge from data rather than being determined a priori, an empirical
challenge that has long been recognized (Abel 1991, Cockerham 2005). Many health
researchers have used latent class analyses, which inductively identify empirical clusters of
health behaviors within individuals and can be used to model correlates and consequences of
these patterns (see McAloney et al. 2013 for a discussion). Some researchers have
considered multiple health behaviors without an explicit health lifestyles approach
(Leventhal, Huh and Dunton 2014, Mistry et al. 2009, Patnode et al. 2011, Skalamera and
Hummer 2016), while others have used a health lifestyles framework (De Vries et al. 2008,
Krueger, Bhaloo and Rosenau 2009 Mize 2017). Nearly all have focused on adults. One
study has analyzed health lifestyles in early childhood [author citation 2014], and another
has studied fourth-graders' diet and physical exercise (Huh et al. 2011), but we found no
research focusing on broad health lifestyles in middle childhood and early adolescence.

A health lifestyles approach implies that disparate health behaviors should be related within
individuals (Stefansdottir and Vilhjalmsson 2007). Here we analyzed children's health
behaviors in several domains that have implications for development (e.g., Bates et al. 2002,
Cook et al. 2006, Glewwe, Jacoby and King 2001). The mixture of agentic and adult-
directed behaviors in childhood make it challenging to decide which to include as the child's
health behaviors. We chose to include all available health behaviors experienced in a child's
body without adjudicating the child agency involved. We excluded health-related factors that
were behaviors of a child's social context rather than experienced in her own body. For
example, we included whether the child visited a doctor or was spanked but excluded
whether the child's school or neighborhood had high levels of violence.

Health lifestyles—Figure 1 lays out the main groups of analysis variables. The health
lifestyle measures include indicators of nutrition, health care use, sleep, safety, physical
activity, and sedentary time, reported by the parent except for three child-reported eighth-
grade measures (see Table 1). The measures were similar across waves, but there were some
differences based on developmental changes and question wording. For nutrition, all waves
measured how many days per week the child eats breakfast and dinner at a regular time
(recoded as 0-4, 5, 6-7). Child food insecurity was measured in third, fifth, and eighth grade
(but not first grade). Responding “sometimes true” or “often true” to “(I/We) couldn't feed
([CHILD]/the children) a balanced meal because (I/we) couldn't afford that” was coded 1
versus 0 for “never true.”
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For health care use, we compared those who had a well-child visit in the last year to others
for all waves. The first-grade dentist measure compared three categories: went to the dentist
in the last year, last dental appointment was more than a year ago, and never visited a
dentist. Later waves compared the first category to the last two combined. For sleep, we
measured whether the child went to bed at about the same time each night (1) or if bedtime
varied (0; not available in eighth grade). For third grade, we compared parents who reported
spanking their child at least once in the previous week to others.

Weekly counts of vigorous physical activity were reported by the parent in third and fifth
grades and the child in eighth grade (0, 1-4, and 5-7). For third and fifth grades, parents
counted the organizations (e.g., YMCA, sports teams) through which the child got exercise
in the past year (0, 1, 2, or =3). In first grade parents reported whether the child participated
in either dance or athletics, neither, or both. Eighth graders reported on sports participation,
coded as: participating in no sports, non-school sports less than once a week, or either school
sports or non-school sports most days. All waves (using parent reports except for child
reports in eighth grade) captured hours per day of television watching based on weekday and
weekend reports: (0-<1, 1-<2, 2-<3, or =3).

Background and controls—Child-level kindergarten control variables included child
age and mother's age at survey. Social background variables (see Figure 1) included mother's
age at first birth, primary household language (English versus other), child race/ethnicity
(mutually exclusive categories of non-Hispanic white, non-Hispanic black, Hispanic, Asian/
Pacific Islander, American Indian/Alaskan Native, and multiracial), and child gender.

Resources—We measured five household socioeconomic and social resources in
kindergarten (see Figure 1). Mother's education was coded as less than high school, high
school diploma, some college, college degree, and advanced degree. Income-to-needs was
the ratio of the household's income to the U.S. Census-defined poverty threshold by year and
household size. Dichotomous measures represented whether the mother was married and
whether the child had health insurance. A continuous measure captured the number of
siblings in the household.

Parenting—A count of enrichment activities measured the number of kinds of outings that
someone in the household participated in with the child (to a zoo, library, concert, museum,
or sporting event). The parenting scale averages responses to 13 statements asking about the
parent's relations and feelings toward the child (e.g., “[CHILD] and | often have warm, close
times together”; reliability=.7).

Schools and peers—ECLS-K sampled children clustered within schools in kindergarten.
Over time, many students moved to different schools, resulting in less clustering with each
subsequent wave. Most first graders were still clustered in schools, permitting aggregation of
individual data to create school-level characteristics. These included categorical measures of
school type (private [referent] or public), enrollment size, and the percentage of students
who were racial or ethnic minorities. The percentage of students eligible for free or reduced-
price lunch captured socioeconomic composition, and the percentage of students who tested
at or above grade level for reading represented school-level academic achievement.
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Analysis

We examined first-grade schoolmates' health lifestyles, first measuring the proportion of
students in each of the first-grade health lifestyles and then identifying which of the
lifestyles was most prevalent (modal health lifestyle). To capture peers' consensus around a
common health lifestyle, we also analyzed the proportion of peers who were in the school's
modal health lifestyle. For example, the “generally healthy” class could be modal in a
school, and the proportion of peers in that class could be 80%, indicating strong consensus.

We conducted latent class analyses (LCA) in SAS to identify health lifestyles based on
observed health behaviors at each wave. LCA uses observed variables to identify a
categorical latent trait that is assumed to account for all associations between observed
variables (see Collins and Lanza 2013). We chose the number of classes based on
substantive interpretation and fit statistics, focusing on the Bayesian information criterion
(BIC) because it penalizes model complexity more than the G2 or the Akaike information
criterion (AIC; see online Appendix table Al). We prioritized the lowest BIC value; first-
and fifth-grade solutions represent the lowest BIC value. The third-grade solution is within 2
points of the lowest BIC but has higher class assignment probabilities and greater
substantive complexity. For eighth grade, we chose the five-class solution (the second-lowest
BIC value) over the six-class solution because the latter had one very small class, lower
probabilities of class assignment, and made less theoretical sense.

We examined each wave separately because we did not expect health lifestyles, or the health
behaviors comprising them, to be the same at every age. Other approaches that
simultaneously estimate latent classes at multiple time points constrain lifestyles to be the
same at every time point. Given that we examined children from roughly ages 6 to 13, we
did not want to assume that predominant health lifestyles would remain the same. Our
analyses indeed produced different health lifestyle configurations at each wave.

We assigned each student the health lifestyle at each wave for which she demonstrated the
highest probability of membership, then examined descriptive and multivariate associations.
This “classify-analyze” approach has limitations (see Bakk, Tekle and Vermunt 2013 for
critiques) but is best suited for our aim of identifying relationships across health lifestyles at
different waves of data and incorporating many predictor variables. Because we conduct
several sets of analyses including average marginal effects, estimating latent classes and
relationships with other variables in a single step is not feasible. Perhaps of greatest concern
for the classify-analyze approach is the extent to which individuals are assigned to a class in
which they do not belong, known as misclassification bias. Assigning membership based on
the highest probability results in the lowest average misclassification bias compared to other
assignment methods (Goodman 2007). The average probability of class membership was .8
for first grade, .8 for third grade, .7 for fifth grade, and .7 for eighth grade, minimizing
concerns over misclassification (Nagin 2005). Further, misclassification bias results in
downward bias in associations produced by the classify-analyze approach (Bolck, Croon and
Hagenaars 2004). Findings thus represent a conservative test, with actual relationships likely
attenuated.

J Health Soc Behav. Author manuscript; available in PMC 2019 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Mollborn and Lawrence Page 9

Results

For each latent class analysis, we retained all respondents with a valid sample weight for that
wave through full information maximum likelihood. Each latent class analysis thus reflects
the national population for the cohort at that age. We then present patterns of health lifestyle
membership for first, third, and fifth grades across eighth-grade health lifestyles, for the
sample of 8786 children who had a valid weight in eighth grade. All analyses except for
latent class analyses were conducted in Stata. In accordance with the software and analysis
capabilities, we used multiple imputation to account for missingness.! Multinomial logistic
regressions predicted class membership in first grade based on kindergarten control and
resource variables, then predicted eighth-grade class membership based on kindergarten
control and resource variables, health lifestyles from previous waves, and first-grade school
and peer characteristics. These latter analyses omitted students who did not participate in the
first-grade wave (N=96), did not have school identifiers (N=176), or attended schools with
fewer than 10 students in the survey (N=685). Results were presented as odds ratios
compared to the most favorable class, with average marginal effects using MIMRGNS in
Stata (Klein 2017) available in online appendices. In the multinomial models, odds ratios
represent the odds for an outcome category compared to the referent outcome category
associated with each variable, whereas an average marginal effect is the average of the
changes in probabilities for an outcome category across all observations. An average
marginal effect can therefore be interpreted as the change in probability (on a 0 to 1 scale)
associated with membership (categorical variable) or an instantaneous rate of change that is
similar to one unit (continuous variable). Significance is compared to all other classes
combined, a notable difference from odds ratios. LCA analyses accounted for wave-specific
probability weights and clustering. All other statistics accounted for probability weights,
clustering, and stratification for the valid eighth-grade sample. Weights adjusted for base-
year child and school nonresponse and longitudinal nonresponse (Tourangeau et al. 2009).

Table 1 displays a “heat map” showing how children's eighth-grade health behaviors co-
occurred in distinct latent classes representing health lifestyles. See online Appendix Tables
A2-A4 for results from first, third, and fifth grades. These findings show that children's
predominant health lifestyles are not uniformly represented by a single “healthfulness”
dimension, but are frequently internally inconsistent. Table 1's “generally favorable” class,
who had better than average health behaviors in every domain, comprised 18% of eighth
graders. Just 3% was assigned to a “compromised exercise/health care” class characterized
by nearly universal avoidance of doctor and dentist visits and less optimal health behaviors
in every domain except television watching. A “favorable but irregular” class (26%)
emerged in which many health behaviors were, if anything, more favorable than in
“generally favorable,” but in which mealtimes were especially irregular. This may be related
to busy children's schedules since most played sports frequently. Two mixed classes emerged
that had strengths and weaknesses in contrasting domains. The “mid, compromised diet/TV”

lMissingness was about 5% across all items, with the greatest percentage missing for mother's age at kindergarten wave (14%) and at
birth (14%). We used a chained equations, or fully conditional specification, approach creating 10 datasets. All independent and
dependent variables were used to inform imputation. Separate imputation procedures using the same specifications were used for
analyses that included school-level variables.
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class (25%) exercised but watched television frequently and had problems with consistent
nutrition. The “mid, compromised exercise/TV” class (29%) did not have many food
concerns but had the lowest levels of physical activity and fairly frequent television
watching.

Table 2 presents descriptive information about the characteristics of children in each eighth-
grade health lifestyle. Strikingly, two pairs of eighth-grade lifestyles (“generally favorable”
versus “favorable but irregular,” and “mid, compromised diet/TV” versus “mid,
compromised exercise/TV”") were nearly indistinguishable within the pair on
sociodemographic background (except sometimes gender), kindergarten household
resources, and parenting. Thus, not everyone with the same background had the same health
lifestyle; instead, complex interactions of social factors and agency apparently resulted in
distinct lifestyles. Eighth graders with similar backgrounds, resources, and parenting
evidenced distinct profiles of health behaviors, supporting a health lifestyles approach.

Findings bolster our expectation of a blend of continuity and change in children's health
lifestyles with age. Table 3 displays the mean representation of kindergarten, first-, third-,
and fifth-grade health lifestyles in each of the eighth-grade health lifestyles (columns sum to
1; strong relationships highlighted). There was considerable movement between health
lifestyles across ages. For example, just 50% of eighth graders in the “generally favorable”
class and 43% in the “favorable but irregular” class came from the large first-grade
“generally favorable” class. Those percentages fell slightly in third grade and more
substantially, to 32% and 18% respectively, in fifth grade. Yet these percentages represent a
meaningful relationship between children's earlier and later placement in “generally
favorable” classes. The table suggests inconclusively that the “generally favorable” classes
may be more regularly associated across ages than other classes.

Evidence suggests an overall weakening of socioeconomic disparities in health lifestyles and
a strengthening of gender disparities as children grew. Tables 4 and 5 present odds ratios
(compared to the “generally favorable” class) from multinomial logistic regression models
that predicted first-grade (Table 4) and eighth-grade (Table 5, Model 1) health lifestyles
based on sociodemographic background, household resources, and parenting. Average
marginal effects, which better facilitate comparison of effects across models, appear in
online Tables A5 and A®6. In first grade (Table 4), maternal education negatively predicted
membership in each latent class compared to “generally favorable,” with odds for a child
whose mother had a high school degree or less falling between 2 and 7 times as high as for a
child whose mother had a graduate degree. Average marginal effects reveal that SES had
fewer significant relationships and smaller effects in eighth compared to first grade. In
contrast, average marginal effects identified gender differences in eighth (significant for the
two “mid” classes), but not first, grade. Table 5, Model 1 shows that the odds of being in the
“mid, compromised exercise/TV” class rather than “generally favorable” decreased by a
factor of one third for boys compared to girls. Average marginal effects showed no
consistent trend between the two ages in racial/ethnic influences on health lifestyles, but like
SES, the effects of primary household language weakened with age. Differences by
language were fairly strong in first grade (significant for the three middle classes), but only
one marginally significant and weaker effect emerged in eighth grade.
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Tables 4 and 5 also present evidence to assess our expectation that family influences on
developing health lifestyles at school entry are subsequently joined by peers and schools. We
first assessed family influences based on our theoretical model that identified
sociodemographic background, resources, and parenting as influences on first graders' health
lifestyles. Analyses reported in Table 4 supported this model, with multiple factors from
each of these three domains in kindergarten predicting the likelihood of membership in
different first-grade health lifestyle classes compared to “generally favorable” (with
supplemental tests comparing each class to every other class).

Table 5, Model 1 reassessed this model for eighth-grade outcomes. The three family
domains still predicted eighth-grade health lifestyles as expected, but average marginal
effects in Tables A5 and A6 found less consistent relationships with smaller magnitudes.
Taken together, findings suggest that some family influences on health lifestyles waned with
age. Model 2 shows that earlier health lifestyles partially explained the associations of some
family influences in each domain on eighth-grade health lifestyles. This suggests that
developing health lifestyles may be one pathway linking family background to child health.

Table 6 considers family, school, and peer factors together in predicting eighth-grade health
lifestyles (average marginal effects available in Table A7). Beyond controls for child
background, one first-grade school characteristic, school socioeconomic status, predicted
eighth-grade health lifestyles compared to the referent group, which we interpret as
suggestive evidence of school effects. School socioeconomic disadvantage (free/reduced-
price lunch) decreased the likelihood of belonging to the “favorable but irregular” class
(children who may be busy with extracurricular activities but otherwise have healthy
behaviors) compared to “generally favorable.” Table 6 provides only suggestive evidence
that first-grade peers’health lifestyles influence eighth-grade health lifestyles: A modal
“mixed” health lifestyle among first-grade peers compared to “generally favorable” was
associated with a higher likelihood of being in the “favorable but irregular” class in eighth
grade. Supplemental analyses found that first-grade health lifestyles did not mediate peer
health lifestyle effects on eighth-grade lifestyles. In sum, with a seven-year lag between
school and peer measurement and health lifestyle outcomes, evidence for school and peer
effects was only suggestive.

Finally, Table 5, Model 2 shows that children's health lifestyles in first grade and throughout
elementary school influenced their eighth-grade lifestyles. Latent classes from first, third,
and fifth grades predicted eighth-grade health lifestyles independently of all other waves.
For example, compared to “generally favorable” at each wave, every health lifestyle class at
every wave predicted increased odds of membership in the “compromised exercise/health
care” eighth-grade health lifestyle class (odds ratios=2-10). The sole nonsignificant
exception was the fifth-grade “compromised exercise/TV” class. Thus, being in almost any
sort of less than optimal health lifestyle at any wave made it more likely that a child would
have arguably the least optimal health lifestyle in eighth grade. These findings support an
approach that considers multiple life stages, not just early childhood or the most proximal
age, in understanding later health lifestyles.
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Discussion

This study represents a first step in characterizing health lifestyles and their antecedents
throughout middle childhood and early adolescence. Rooted in theoretical ideas about the
life course and intergenerational, cumulative disadvantage (DiPrete and Eirich 2006, Elder
1994, Seabrook and Avison 2012, Seabrook and Avison 2015), findings support a dynamic
conceptualization of developing health lifestyles that incorporates developmental continuity
and change, multiple social contexts, and partially path-dependent processes of lifestyle
formation. We emphasize two key findings.

First, developing health lifestyles are a combination of consistency and inconsistency. This
is true within each time point, with healthier and unhealthier health behaviors often
clustering within individuals in complex ways that sometimes reflect social statuses such as
gender and sometimes suggest complex interactions of unmeasured social influences and
human agency. As others have found for other life phases (Mistry et al. 2009, Saint Onge
and Krueger 2017), health lifestyles are not uniformly positive or negative and vary between
sociodemographically similar people. These findings support theoretical expectations about
health lifestyles (author citation 2014, Cockerham 2005). Our findings contribute by
showing that this blend of consistency and inconsistency holds true not just withintime
points, but across age within individuals. Children's earlier health lifestyles predict later ones
but do so fairly weakly. Because health lifestyles at each time point are influential for
understanding later lifestyles, social influences throughout childhood, and not just those that
occur early or most recently, are important.

Second, multiple social contexts matter for understanding children’s developing health
lifestyles. Health lifestyle development is partly path dependent, with families shaping first-
grade health lifestyles, which are influential for early adolescent health lifestyles. Beyond
family influences, characteristics of communities—here, children's schools and peer
networks—apparently shape health lifestyle development. The shifting ecologies around
middle childhood development have important implications for understanding social
determinants of health behaviors. Family influences—household resources, social
background, and parenting quality—shape health lifestyles throughout these ages, echoing
some findings from [author citation 2014] and Huh et al. (2011) cross-sectionally in
childhood and Mistry et al. (2009) in adolescence. We contribute by modeling how family
influences may be joined by those of schools and peers as children grow. Because individual
health lifestyles were measured seven years after school factors and peer lifestyles, any
association suggests that these contexts may matter. Thus, our test was conservative,
yielding a few significant school and peer effects interpreted as suggestive evidence. A more
detailed and proximal accounting of peers and schools may uncover larger, more persistent
patterns of influence. The multiple social influences reflect the widening of children's social
worlds as they grow, emphasizing the complexity needed to fully model influences on health
lifestyle development throughout early life.

This study's limitations emphasize the importance of future work on health lifestyle
development in early life. With observational longitudinal data, causal relationships could
not be firmly established and sample attrition limited conclusions for all U.S. children. Our
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approach prioritized a broad characterization of health lifestyles across middle childhood
over approaches providing more focused detail. Domain-specific future research will be an
important complement to these findings. Most measures were based on parent reports, likely
biasing findings compared to direct observations in ways that may have represented
behaviors as healthier than they actually were. We were limited by available health behavior
measures, and a lack of variables measuring who controlled those behaviors, child agency,
and group-based identities constrained our ability to assess those facets of health lifestyles
theory. This limitation is shared by other extant research, and our ongoing qualitative
research attempts to shed light on these factors. Additionally, emerging risky health
behaviors—such as substance use and sexual activity—are part of some young adolescents'
health lifestyles but were not measured here. Our ongoing research examines these behaviors
among adolescents using other longitudinal data sources. ECLS-K children were also not
followed before elementary school or after middle school, resulting in a limited view of
individuals' life courses. Finally, there may have been misclassification error in assigning
individuals to health lifestyles that we did not account for, biasing relationships downward
and likely attenuating relationships.

This research has implications for understandings of health behaviors and lifestyles and for
social policy. Longitudinal examinations of health lifestyles are key, as characterizing a
young person's health lifestyle at a single time point results in a very limited picture. The
importance of complex measurements over time is joined by the necessity of complex
measurement within each time point, as we found evidence that multiple social contexts
have important influences on health lifestyle development. These efforts at modeling
multifaceted influences on health lifestyles are important because health lifestyles are a
promising site for understanding intergenerational transmission processes, both at the family
and community levels. Policies aimed at changing health behaviors should incorporate a
health lifestyles approach. For instance, a policy targeting eighth graders who watch too
much television may not be effective unless it tailors its approach to each of the two
predominant health lifestyles in which this behavior is nested, one in which poor dietary
practices are the accompanying health risk and one in which low levels of exercise are the
accompanying risk. Understanding the role of gender, as well as other complex social
factors, in shaping the identities that likely underlie health behavior patterns may result in
more effective policy solutions. These efforts will likely require multimethod research.

This study is only a preliminary step towards an understanding of how clusters of child
behaviors develop in an interplay between adult control and child agency. Future studies
should disentangle the mechanisms through which families, other contexts, and children
shape identities and patterns of behavior that underlie health lifestyles. Neighborhoods,
siblings, and teachers are social influences on young people's health lifestyles that have yet
to be studied. Whereas research on adult health behavior has arguably relied too much on
individual agency, research on child health behaviors could benefit from an increased
understanding of agency.

Additionally, understandings of health could benefit from a more comprehensive life course
perspective. Despite the wealth of research on associations between risk and protective
factors and adolescent health, we know much less about the preceding years of middle
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childhood. Adolescence is noteworthy because it is when individuals make decisions
regarding substance use, sex, and other new experiences, but at younger ages, children begin
to make decisions regarding other health habits that can have long-term health implications,
such as eating, exercise, and sleep. Identifying the developmental and ecological connections
between middle childhood and adolescence and young adulthood, when many risk behaviors
make their first appearance, can shed new light on patterns of health in individuals and
groups.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1

Class-Conditional Response Probabilities from Eighth-Grade Latent Class Analyses

Favorable Mid, Mid,
Generally bt comprogised  comipromised
All Sfavorable irvegutlar diet/ TV exercise/ TV

Population share 18% 26% 25% 29%
Regular breakfasts /week

0-4 22 .00 .20 37 2D

5-6 53 A2 78 56 .55

T .25 .88 02 07 .20
Regular dinners/week

0-4 30 19 36 33 .29

5-6 21 A3 34 5 i § 20

7 A9 68 3 .50 51
Child food insecurity 11 A5 02 .18 .16
No dentist .09 .02 00 1G] 09
Doctor checkup 87 92 95 85 .85
204 min exercise sessions/week

0 04 01 .00 00 14

1-4 A0 27 28 20 73

5+ .36 72 2 .80 A3
Non-school sports

Never/ rarely 17 -10 01 13 .38

<1 to 2/weck 15 10 09 09 .28

=3/wk or school sports .68 19 90 78 33
Average daily TV (hours)

0-<1 05 06 05 02 06

1-<2 24 34 30 20 16

2-<3 .27 24 35 22 25

3+ A4 .36 .30 .55 93
PE classes per week

1-2 .20 A3 A2 .18 31

3 18 21 23 .09 21

4-5 .62 66 .66 B 48

Compromiied
ENEITESe /
health care
3%

.36
34
)

Source: ECLS-K, 1998-2007.

Page 19

Notes: N=8786. Adjusts for weighting, clustering, and strata using Wave 7 weights. Indicator means for the full population do not account for item

missingness and may reflect smaller sample sizes. “Heat map” legend: Dark gray = most compromised class for that indicator; stripes =
significantly (p<.05) more compromised than sample mean; checks = significantly less compromised than sample mean; light gray = least

compromised class for that indicator; white = not significantly different from sample mean, or row not coded. “Compromised” designation is based

on the indicator's relationship to child developmental outcomes in the literature.
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