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Abstract: Growing rates of childhood obesity globally create concern for individuals” health outcomes
and demands on health systems. While many policy approaches focus on macro-level interventions,
we examine how the type of stability of a family structure might provide opportunities for policy
interventions at the micro level. We examine the association between family structure trajectories
and childhood overweight and obesity across three Anglophone countries using an expanded set
of eight family structure categories that capture biological relationships and instability, along with
potential explanatory variables that might vary across family trajectories and provide opportunities
for intervention, including access to resources, family stressors, family structure selectivity factors,
and obesogenic correlates. We use three datasets that are representative of children born around the
year 2000 and aged 11 years old in Australia (n = 3329), the United Kingdom (1 = 11,542), and the
United States (1 = 8837) and nested multivariate multinomial logistic regression models. Our analyses
find stronger relationships between child overweight and obesity and family structure trajectories
than between child obesity and obesogenic factors. Children in all three countries are sensitive to
living with cohabiting parents, although in Australia, this is limited to children whose parents have
been cohabiting since before their birth. In the UK and US, parents starting their cohabitation after the
child’s birth are more likely to have children who experience obesity. Despite a few differences across
cross-cultural contexts, most of the relationship between family structures and child overweight or
obesity is connected to differences in families” access to resources and by the types of parents who
enter into these family structures. These findings suggest policy interventions at the family level
that focus on potential parents” education and career prospects and on income support rather than
interventions like marriage incentives.

Keywords: childhood overweight; childhood obesity; family structure; family trajectories; single
parents; cohabitation; divorce; remarriage; stepparents

1. Introduction

Rising standards of living across the globe are generally a cause for celebration, but
with these improvements have come a public health challenge—rising obesity rates among
children [1]. This pattern is of concern because children who are overweight or obese risk
of a number of negative outcomes, potentially including physical health issues, such as
diabetes [2,3], cardiometabolic disorders [4], or kidney disease [5]; becoming obese adults
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and experiencing health problems in adulthood [6-8]; or experiencing mental health or
social challenges such as stigmatization and discrimination [9-11].

Many public policy approaches to these issues focus on macro-societal interventions,
such as taxing high-calorie food or drinks or bans on fast food advertising directed at chil-
dren [12]. We propose a different approach here. Given the primacy of family relationships
in young children’s lives, the concurrent pattern of rising numbers of children being raised
outside of a “traditional” family structure with two married, biological parents [13] and pre-
vious evidence of a higher prevalence of obesity among children living in different family
structures [14-16], we examine whether children exposed to different family structures and
trajectories have patterns of overweight and obesity that might be addressed by policies
that address micro-level family resources and behaviors. Our approach includes examining
these patterns in three Anglophone countries (Australia, the United Kingdom [UK], and
the United States [US]) that have widely varying existing social safety nets for families,
which may provide evidence for the idea that a focus on family resources and choices may
be a useful avenue for preventing childhood overweight and obesity.

Extant research demonstrates relationships between family structure and a variety
of child outcomes, such as behavior problems, educational attainment, and both physical
and mental health [17,18]. A large body of research demonstrates associations between
living in single-parent, stepparent, and cohabiting families and poorer average outcomes
for children [14,15,19-21]. However, recent research suggests that these associations may be
spurious, connected instead to circumstances and actors that vary across family structures.
For instance, resources vary by family structure; single-mother households experience
greater economic instability than households with two married parents [22].

A similar debate persists as to how family processes and family structure might
influence child obesity risk. Some research has shown an association between family
structure and childhood obesity [23], with children living with two parents being less
at-risk for obesity than children living with single parents. Such findings are perhaps
unsurprising given the robust literature that finds strong associations between living in
two-parent families and a variety of health- and achievement-related outcomes [24,25].

Competing perspectives, however, suggest that resources, such as income and educa-
tion, and parenting behaviors, such as control or neglect, are more important in understand-
ing child obesity and that family structure serves merely as a proxy for these factors [26-28].
For example, resources, or lack thereof, play a role in child obesity, in that children who have
less access to resources may be at a higher risk of overweight and obesity [29]. Children
living with two parents may, on average, have greater access to resources and, therefore,
may be at lower risk of obesity because they have consistent access to resources acquired by
two adults rather than just one. Even this question is complex, however, as some research
suggests that these advantages are most likely to accrue to children living with stably
married, biological parents, as some stepparents decline investment in children to whom
they are not biologically related or have resource obligations to biological children with
whom they do not co-reside.

Exposure to family stressors, another factor that is unequally distributed across family
structures, is also associated with child obesity [30]. Both adults and children in alternative
family structures experience a variety of stressors that accompany family transitions and
that may influence child weight, such as parental exit or entrance or residential mobility [31].
This may even be true for children whose biological parents marry after their birth, as
family dynamics and space change around them. Stressors may be especially prevalent,
however, for children whose biological parents split or remarry, circumstances that are
often associated with family conflict [32].

Family structure selectivity presents another possible explanation for why family
structure may influence child obesity. Family structure selectivity refers to how parents
come to create particular family structures; for example, in the US, marriage is increasingly
becoming limited to wealthier or more educated individuals [33]. These factors are also
linked to child obesity [34,35]. It is possible that obesity risk is not associated with family
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structure, but rather that less educated parents with fewer resources, which are conditions
themselves that are associated with higher childhood obesity risk, are more likely to form
family structures associated with instability.

Finally, the spectrum of obesogenic factors, such as parent supervision, diet, physical
activity, and screen time, may vary across family structures; for example, single parents
and stepparents report less supervision of child free time than two-biological parent fam-
ilies [20,29,36,37]. As a result, children in these family structures may be more likely to
ingest high-calorie, low-nutrition foods while unsupervised or may be less likely to receive
encouragement to engage in physical activity. In fact, children in single-parent and step-
parent families are also less likely to participate in formalized sports activities that require
physical activity, perhaps raising their obesity risk [38].

Indeed, while some research comparing only two-parent and single-parent family
structures suggests that single-parent family structures are associated with greater child-
hood obesity risk [23], work that examines more finely measured family structures, includ-
ing cohabiting families and families in which biological parents marry after their child’s
birth, finds more complex patterns. While children living with stably married biological
parents had the lowest rates of obesity, this was not related to when their parents married
(in other words, following the “traditional” path of the parents marrying before the child’s
birth was immaterial to child obesity); in addition, children in stable cohabiting and single-
parent families were no more likely to be obese, suggesting greater importance for stability
than structure [14-16].

Understanding these competing perspectives, and the ways potential nuances across
family structures and trajectories can illuminate those perspectives, is important because
the potential policy interventions targeted toward families by each perspective are quite
divergent. If living in nontraditional family structures is uniquely associated with child-
hood overweight or obesity, policy measures to fight the childhood obesity crisis might
benefit from mechanisms designed to help parents marry and stay married. However,
if family structure is merely a proxy for resources, stressors, selectivity, or obesogenic
factors, family structures’ association with child weight could be accounted for—and per-
haps even reversed—by increasing the physical, social, and emotional resources for at-risk
families [39,40]. In addition, if trajectory stability is more important than family struc-
ture, interventions might be best directed toward children whose families are undergoing
changes, regardless of the nature of the change.

We contribute to the current literature in three different ways. First, we look at a
broader range of family structures than is typically used in such inquiries, looking at eight
variations of married, cohabitating, and single-parent family trajectories that take into ac-
count both family structure and instability. Second, we add to previous examinations of the
associations between family structure and overweight/obesity by testing for associations
between family structure and obesogenic factors, including diet and exercise. Third, we
employ a cross-national approach using data from Australia, the United Kingdom, and the
United States to compare how cultural norms and social safety nets might help to explain
the relationship between family structure and child weight.

2. Materials and Methods
2.1. Data

We use three datasets from Australia, the UK, and the US. Each of these datasets
is nationally representative for children born in their respective countries in the initial
study year. We examine children who were born near the turn of the century. This time
period is two decades into the recognized period of widespread childhood obesity in
western countries, when governments had already made considerable investments in
considering child weight [1], as well as being three decades into demographic shifts in
western countries associated with more children living outside of the traditional nuclear
family [13]. Children in all three datasets were sampled on either birth (Australia and
the UK) or school enrollment (the US). We excluded a very small number of children
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whose parents reported that their child has a serious illness or disability. This included an
extremely small number of children (fewer than five per dataset) whose parents reported
they had a comorbidity that might be associated with obesity, like diabetes.

The data for Australia come from Growing Up in Australia: The Longitudinal Study
of Australian Children (LSAC), a dataset first collected starting in 2003 at the children’s
infancy and that has followed participants every two years since (n = 5107) [41]. The data
for the United Kingdom come from the UK Millennium Cohort Study (MCS), which follows
children born between 2000 and 2002 approximately every three years (1 = 18,818) [42]. Our
United States data come from the US Early Childhood Longitudinal Study, Kindergarten
Class of 1998-1999 (ECLS-K), or children born around 1994 (year varies by child and
location, as state laws for age at school enrollment vary). These data track children from
kindergarten through the 8th grade (n = 21,260) [43]. For the ECLS-K, we use retrospective
data from parents about the family structure at the time of the child’s birth, allowing us
to examine differences in family structure as the children age. For our outcome variable
concerning weight, we use data from sweep 5 in MCS and wave 6 in LSAC and ECLS,
corresponding to a child age averaging around 11 years old. We limit our samples to
children with reliable measures of family structure and bodyweight categories, resulting
in a total sample size of 3329 children from Australia, 11,542 children from the UK, and
8837 children from the US.

2.2. Measures
2.2.1. Child Weight Classifications

Child bodyweight is a three-category variable that is constructed from child weight and
height reports. We use these measures to create BMI values, which were then collapsed into
our final weight categories as follows: not overweight, overweight, and obese (reference
group = not overweight). Overweight and obese cutoffs based on BMI vary according to
the age and sex of the child, so we follow traditional overweight and obesity classifications
from the International Obesity Task Force [44]. For our 11-year-old boys, the overweight
category includes children whose BMI scores are between 20.55 and 25.09; the obese
category includes children whose BMI scores are 25.1 or greater. For our 11-year-old girls,
the overweight category includes children whose BMI scores are between 20.74 and 25.41;
the obese category includes children whose BMI scores are 25.42 or greater. Data for some
children were gathered after they had turned 11; for children who were closer to 11.5 years
old, for boys, the overweight category includes children whose BMI scores are between
20.89 and 25.57, and the obese category includes children whose BMI scores are 25.58 or
greater. For girls who were close to 11.5 years old, the overweight category includes children
whose BMI scores are between 21.20 and 26.04; the obese category includes children whose
BMI scores are 26.05 or greater. A small number of children in each sample had not yet
reached their eleventh birthdays; we assigned these children to categories based on the
International Obesity Task Force’s categorization for 10.5-year-olds. For these boys, the
overweight category includes children whose BMI scores are between 20.2 and 24.56; the
obese category includes children whose BMI scores are 24.57 or greater. For girls in this
age group, the overweight category includes children whose BMI scores are between 20.29
and 24.76; the obese category includes children whose BMI scores are 24.77 or greater.
There were too few underweight children in each dataset to derive reliable estimates for
underweight children, so we include them in the not overweight category. Each child, then,
is assigned to a weight category (not overweight, overweight, or obese) based on how their
BMI scores falls into these International Obesity Task Force categories [44]. The majority of
children in each country fall into the not overweight category (see Table 1 for descriptives
of all measures included in the models).
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Table 1. Descriptives table.

1abl Mean/Proportion Standard Deviation Range
Variable Australia UK USs Australia UK UsS Australia, UK, US
Child Weight (proportion of sample) 1-3
Not Overweight 0.730 0.696 0.621
Overweight 0.204 0.225 0.233
Obese 0.066 0.079 0.146
Family Structure (proportion of sample) 1-8
Biological Married Stable 0.716 0.481 0.539
Biological Cohabiting Stable 0.082 0.040 0.004
Biological Single Stable 0.028 0.054 0.042
Post-Birth Biological Married 0.047 0.112 0.133
Post-Birth Stepfamily 0.011 0.055 0.070
Post-Birth Biological Cohabiting 0.008 0.021 0.021
Post-Birth Social Family 0.024 0.059 0.024
Post-Birth Transition to Single 0.083 0.178 0.166
Income (reported in quintiles) 1-5
Bottom 0.188 0.192 0.249
Second 0.200 0.201 0.214
Third 0.208 0.211 0.202
Fourth 0.200 0.206 0.151
Top 0.203 0.190 0.185
Mother’s Employment (proportion of sample) 1-3
Full-time 0.397 0.211 0.504
Part-time 0.397 0.465 0.242
Not in paid labor force 0.206 0.324 0.255
Father’s Employment (proportion of sample) 1-3
Full-time 0.872 0.599 0.738
Part-time 0.053 0.091 0.033
Not in paid labor force 0.075 0.310 0.229
Maternal Depression Scale (standardized) 0.002 0.001 0.002 0.000 0 0.000
Stress Scale (standardized) 2421 - - 2.281 - 0-16
Evicted (1 = yes) - 0.005 0.001 0-1
Looking for work (1 = yes) - 0.038 0.031 0-1
Highest Parent Education (proportion
14
of sample)
Secondary school or less 0.302 0.544 0.250
Some college 0.134 0.155 0.343
First postsecondary degree 0.252 0.194 0.210
Higher degree 0.312 0.106 0.198
Parent’s Immigration Status (proportion 02
of sample)
Neither parent is an immigrant 0.658 0.797 0.614
One parent is an immigrant 0.238 0.054 0.092
Both parents are immigrants 0.104 0.149 0.294
Child Sex (1 = male) 0.511 0.505 0.498 0-1
Child Age (years) 10.956 11.164 11.226 0.063 0.003 0.005 10-13
Child Race (proportion of sample) N/A,1-4,1-5
White - 0.851 0.613
Black - 0.028 0.096
Hispanic - - 0.181
Asian - 0.090 0.057
Other - 0.031 0.053
Preterm Birth (1 = yes) 0.075 0.075 0.064 0-1
Birth Weight (ounces) 118.878 118.873  119.121 0.345 0.206 0.220 16-255
Number of Siblings 1.612 1.569 1.56 0.018 0.010 0.012 0-10, 0-10, 0-12

Child has regular bedtime (1 = yes) 0.926 0.898 0.927 0-1
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Table 1. Cont.

. Mean/Proportion Standard Deviation Range
Variable Australia UK USs Australia UK UsS Australia, UK, US
Juice/soda consumption (proportion 1-3.1-4. 14

of sample) T
0 times a week 0.332 0.400 0.152
1-2 times a week (1-3 in US) 0.515 0.210 0.382
3-6 times a week (4-6 in US) 0.153 0.085 0.172
7+ days a week - 0.305 0.294

Physical Activity (proportion of sample) 1-5
0-1 days a week 0.226 0.190 0.035
2 days a week 0.183 0.130 0.044
3 days a week 0.203 0.116 0.08
4 days a week 0.142 0.079 0.136
5+ days a week 0.247 0.484 0.706

TV Watching (proportion of sample) 14
0-1haday 0.176 0.167 0.282
1-3 haday 0.663 0.684 0.300
3-5haday 0.121 0.106 0.245
5+ haday 0.041 0.043 0.173

Video Games (proportion of sample) 1-3
Less than 1 h a day 0.797 0.541 0.423
1-2h a day (1-3 in AUS) 0.185 0.306 0.274
More than 2 h a day (3+ in AUS) 0.019 0.154 0.302

Note: Australia n = 3329; United Kingdom »n = 11,542; United States n = 8837.

2.2.2. Family Structure and Disruptions

We construct family structures and trajectories using household rosters and parent
responses. We use the main parent’s relationship to the child, the main parent’s marital
status, and relationship of their main parent’s partner to the child. Baseline family structure
categories share some approaches to those in previous work (cf. [14-16]), although we add
new categories to capture more diversity in biological relationships and legal recognition
of couple relationships. Three of these family structure categories capture stability over the
life course of the children as follows:

Biological Married Stable: the child lives with both biological parents, who married
before the child was born.

Biological Cohabiting Stable: the child lives with both biological parents, who began
cohabiting before the child was born.

Biological Single Stable: the child lives with one biological parent, who has been single
since the child’s birth.

The other family structure categories indicate change or instability as follows:

Post-Birth Biological Married Family: the child lives with both biological parents, who
married after the child was born.

Post-Birth Stepfamily: the child lives with one biological and one non-biological parent,
who married after the child was born.

Post-Birth Biological Cohabiting Family: the child lives with both biological parents, who
began cohabiting after the child was born.

Post-Birth Social Family: the child lives with one biological and one non-biological
parent, who started cohabiting after the child was born.

Post-Birth Transition to Single: the child lives with one biological parent, who became
single after the child’s birth. This includes parents who were divorced, separated, or
widowed.

In our analyses, biological married stable families are the reference group.
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2.2.3. Explanatory Variables

We include four theoretical blocks of explanatory variables that might explain asso-
ciations between family structure and a child being obese or overweight; these include
measures of resources, stress, selectivity factors, and obesogenic factors.

Resources

Resources are measured through family income and parental employment, as low resources
and having a working mother both increase the likelihood of a child being [22,36,45,46]. Income
was originally measured in each country’s currency, with the UK reporting in quintiles. To
facilitate cross-country comparisons, we converted the income variables in Australia and
the US from their original categories to quintiles (1 = lowest, 5 = highest; reference group
= lowest). Parental employment is captured through maternal and paternal employment
status (reference group = full-time).

Stressors

We include a measure of maternal depression, as mothers in single-parent families
experience increased risk for heightened stress, and children who are exposed to greater
stressors, such as maternal depression, are more likely to have weight problems [31,46-48].
Our maternal depression scale is made up of questions that capture depressive symptoms,
such as whether the mother felt nervous, restless, or worthless. The scale in Australia and
the UK comes from version six of the Kessler Psychological Distress Scale, while the US
scale derives from the Center for Epidemiological Studies Depression Scale (CES-D). This
depression scale ranges from 0 to 24 in Australia (x = 0.85), 0 to 24 in the UK (x = 0.90), and
0 to 42 in the US (x = 0.90). We standardized the scale in each dataset to facilitate cross-
country comparisons. In addition to maternal depression, we also include variables that
capture family stress. The Australian data include a stress index that measures 25 stressors
a family might experience, such as a major financial crisis or chronic illness; this scale has a
theoretical range from 0 to 25, although no respondent reported more than 16 stressors, so
in practice the range is 0-16 (o = 0.67). In the UK and US data, there is no equivalent scale,
so instead, we include the following two binary variables that measure stressful scenarios
a family may be exposed to: being evicted from their home and a parent unsuccessfully
looking for work (reference groups = not evicted; not looking for work).

Family Structure Selectivity

We also explore family structure selectivity factors that may be related to an individual’s
likelihood of selecting into certain family structures, which may account for differences in
child obesity across family structures and trajectories. These selectivity factors measure parent
demographics, including parental immigration status, parental education, and mother’s age
at birth. In addition to being related to how families form, immigrant status is associated with
weight differences in children, and higher levels of education are often associated with lower
levels of obesity [21,47,49]. Immigration status measures whether the parents are immigrants
(0 = neither are immigrants, 1 = one is an immigrant, 2 = both are immigrants; reference
group = neither are immigrants). Parental education captures the highest level of education
reported by either of the parents living with the child (1 = secondary school or less, 2 = some
college, 3 = first postsecondary degree, 4 = higher degree; reference group = secondary school
or less). Mother’s age at birth is measured in years.

We also account for other child-level factors that are commonly associated with being
overweight, such as child sex, child age, child’s birth weight, and whether the child was
a preterm birth [50]. Child sex is a binary variable (reference group = female). Child age
is measured in years. Child race is a categorical variable (AUS: no measures of race; UK:
1 = White, 2 = Black, 3 = Asian, 4 = other; US: 1 = White, 2 = Black, 3 = Hispanic, 4 = Asian,
5 = other; reference group = White). We note that these categories reflect racial and ethnic
differences across contexts; the UK data do not include a category for Hispanic but include
finer measures within other categories (for example, Afro-Caribbean or African origins
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among Black people or additional categories within the Asian subgroup). Supplemental
analyses revealed no significant differences across the racial subgroups in the UK, so we
code them here to the closest match to the US data. There are no race data available in the
Australian data. Birthweight is measured in ounces, and preterm birth is a binary measure
(reference group = not preterm). Number of siblings has previously been shown to be
related to the likelihood of being overweight [51]; in addition, disrupted families may have
fewer children, or blended families may have larger numbers of children when including
step and half-siblings. We measure number of children here as a count variable.

Obesogenic Factors

We consider a set of obesogenic factors, including sleep, sugar intake, and exercise
habits, as less sleep, less physical activity, and poorer eating behaviors are associated with
increased weight in children [19,51,52]. We also speculate that parental supervision patterns
may vary across family trajectory, allowing for different levels of child obesogenic activity.
Sleeping behavior is measured through parent reports of whether the child has a regular
bedtime (reference group = does not have a regular bedtime). Sugar intake is measured
by how often the child drinks sugary drinks, such as soda or juice, in a week. There are
slight variations in how this variable is measured in each country, categories ranging from
0 to 3-6 sugary drinks a week in Australia to 0 to 7 or more in the UK and the US. Physical
activity is captured through a combination of how often the child exercises, watches TV, and
plays video or computer games. In Australia and the UK, these measures were reported by
parents, while in the US, they were reported by the child. Exercise is measured through
how many days a week the child exercises or participates in some sort of physical activity,
ranging from one or fewer days a week (1) to five or more days a week (5). TV watching is
measured in hours per day, ranging from one hour or less (1) to five or more hours a day (4).
Video games captures the hours a day the child spends playing video or computer games,
ranging from less than one hour a day (1) to two or more hours per day in the UK/US and
three or more hours per day in Australia (3).

2.3. Analytic Plan

We first report descriptive statistics for each country, including means and proportions
for each variable. We then compare the proportion of children in each child weight category
by family structure to determine if child weight patterns differ across family and country
contexts. Finally, we run a nested multinomial logistic regression with theoretical blocks for
resources, stressors, family structure selectivity factors, and child-level variables to determine
any associations between family structure and child bodyweight net of controls. The results
of these models are presented in relative risk ratios. There were missing data in each country;
on the variable with the most missing data (which varied by country), there was as much as
17% missing in Australia, 12% in the UK, and 25% in the US. We preserve cases and account
for missing data using the chained equations method in Stata 16 [53]. We created 20 imputed
datasets, each separated by 10 iterations as indicated by appropriate diagnostics [54]. Post-
imputation tests suggest the data on missing cases are appropriate approximations.

3. Results

The majority of children in each country are in the not overweight category. A higher
proportion of children in Australia and the UK are in the not overweight category than
in the US (73 percent of children in Australia and 70 percent in the UK, compared to
61 percent in the US). The smallest proportion of children in each country are in the obese
category, with the US reporting a higher proportion of obese children than Australia or
the UK (14.6 percent of children in the obese category in the US compared to 6.6 percent in
Australia and 7.9 percent in the UK). Still, more than 20 percent of children in each country
fall into one of the overweight categories, and more than a third in the US (26.4 percent of
children in either the overweight or obese category, 30.4 percent in the UK, and 37.9 in the
US), indicating substantial patterns of childhood weight issues in each country by age 11.
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We find that most children reside in stably married households; interestingly, this is
truer in Australia and the US than in the UK. The second most common family structure is
post-birth transition to single, with the UK and the US reporting more children in this family
structure than in Australia. Proportions for other trajectories were generally small, with
small differences across countries. As an example, Australia has fewer children in post-birth
biological married families than the UK and the US but more children in biological stable
cohabiting families. Overall, most children live with two parents, although across a variety
of family trajectories (89% in Australia, 77% in the UK, and 85% in the US). A smaller but
still substantial proportion of children have lived in stable family trajectories since birth,
regardless of the number of parents with whom they have lived (83% in Australia, 58% in
the UK, and 59% in the US).

In terms of our potential explanatory variables, more mothers work full-time in the
US, and a substantial proportion of fathers in the UK are not in the paid labor force. More
parents in Australia and the US have exposure to higher education than in the UK, and
more parents are immigrants in Australia and the US, as well. Incidents of preterm birth
and low birthweight are similar across countries, as are number of siblings. Children in
Australia drink sugary drinks less often, watch somewhat less TV, and play video games
for a shorter amount of time than their peers in the other two countries, although children
in the US report more exercise (recall, however, that this is a self-reported variable, while
exercise was reported by parents in the other two countries).

The descriptive comparison of the proportion of children in each weight category
by family trajectory (Table 2) demonstrates that children in the US are more likely to be
overweight and obese in all family structures than children in Australia or the UK. Across
all three countries, stable married families consistently have the highest proportions of
children who are neither overweight nor obese. Other family structures that have high
rates of children who are not overweight include stable biological cohabiters, post-birth
stepfamilies, and post-birth social families. Across all three countries, stably single-parented
families and post-birth biological cohabiting families have the highest rates of children who
fall into the obese category. There are also some differences across countries; fewer than
half of the children in post-birth biological cohabiting families in the US are not overweight,
whereas this proportion is closer to 70 percent in both Australia and the UK. Overall, there
is evidence for both stability perspectives and structure perspectives explaining connections
between child overweight/obesity and family circumstances.

Table 2. Proportion of children in body weight category by family structure in Australia, the UK, and
the US.

Biological Biological Biological Post-Birth . Post-Birth Post-Birth Post-Birth
> s . . . Post-Birth . . . irs
Married Cohabiting Single Biological Stepfamil Biological Social Transition to
Stable Stable Stable Married PIamMLy  Cohabiting Family Single
Australia
Not
. 0.75 0.73 0.62 0.74 0.69 0.69 0.72 0.64
Overweight
Overweight 0.19 0.17 0.24 0.20 0.23 0.21 0.22 0.27
Obese 0.06 0.10 0.14 0.06 0.08 0.10 0.06 0.09
UK
Not
. 0.72 0.70 0.62 0.67 0.73 0.66 0.70 0.65
Overweight
Overweight 0.21 0.23 0.25 0.24 0.21 0.22 0.23 0.24
Obese 0.07 0.07 0.13 0.09 0.06 0.12 0.07 0.11
Us
Not
. 0.66 0.58 0.53 0.57 0.61 0.45 0.61 0.57
Overweight
Overweight 0.22 0.29 0.24 0.25 0.25 0.29 0.22 0.25
Obese 0.12 0.13 0.23 0.18 0.14 0.26 0.17 0.18

Note: Australia n = 3329; United Kingdom »n = 11,542; United States n = 8837.
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Tables 3-5 present the multinomial logistic models predicting child overweight and
obesity. We find that in Australia (Table 3), there were no differences in odds of being
overweight in Model 1 between stably married families and other family types, although
two family structures—biological cohabiting stable and biological single stable—were
significantly more likely to have children who were obese. Our subsequent regression
models include our theoretical blocks, which include resources, stress, selectivity, and
obesogenic factors, with the final model including all explanatory variables. Even in the
presence of these controls, we find an association between family structure and child
obesity in Australia for children in biological cohabiting stable families, who have a higher
likelihood of being obese than children in married stable families, regardless of other
explanatory variables (OR: 1.609, 95% CI: 1.00, 2.57). Income, parental education, and
screen time explain the initial association we saw between biological single stable families
and childhood obesity.

Initial findings in the UK are more complex than in Australia (Table 4). We find in
Model 1 that children in post-birth biological married and post-birth transition to single
families were more likely to fall into the overweight category in the UK. Additionally,
children in the following four family structures had an increased likelihood of being obese:
biological single stable, post-birth biological married, post-birth biological cohabiting, and
post-birth transition to single. When adding controls for our theoretical blocks, we find
that children in post-birth biological married families have an increased likelihood of being
both overweight and obese, even in the presence of our control variables (overweight: OR:
1.221, 95% CI: 1.02, 1.46; obese: OR: 1.329, 95% CI: 1.02, 1.73). Additionally, children in the
UK in post-birth biological cohabiting families also had an increased likelihood of falling in
the obese category (OR: 1.606, 95% CI: 1.01, 2.56). A few of the family structures that were
originally found to be associated with an increased likelihood of obesity or overweight
in Model 1 (biological single stable and post-birth transition to single) were no longer
expected to have an increased likelihood once family resources were taken into account. In
the UK, then, instability seems to be a more likely explanation for any connection between
family structure or trajectory and child overweight/obesity.

Family structure’s association with overweight and obesity in the US seems to operate
more like it does in the UK than in Australia (Table 5). Model 1 indicates that children
from biological single stable, post-birth stepfamily, post-birth biological cohabiting, and
post-birth transition to single families were more likely to be overweight. Additionally,
children in the following four family structures had an increased likelihood of being obese:
biological single stable, post-birth biological married, post-birth biological cohabiting, and
post-birth transition to single. When looking at the remaining models in the US, the results
indicate that children in post-birth biological cohabiting families are more likely to be
overweight and obese than children in married stable families are, even in the presence
of additional explanatory variables (overweight: OR: 2.516, 95% CI: 1.56, 4.05; obese: OR:
2.912, CI: 1.80, 4.72). However, the rest of the family structures that originally appeared to
be related to child weight in Model 1 are no longer significantly different from the married
stable comparison group once the other variables are included. The original association
appears to be explained through both resource and family structure selectivity variables.
While more children, and children across a wider array of family structures, fall into the
overweight and obese categories in the US, children in the US also appear to be more
sensitive to the effects of resources and family structure selectivity factors than children in
Australia and the UK. This is particularly interesting given that social safety nets in the UK
and, especially, in Australia are more robust than those in the US. The additional sensitivity
to such factors in the US may reflect their relative scarcity in that country.
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Table 3. Multinomial logistic regression of child weight on family structure, stress, selectivity,
obesogenic factors, and controls in Australia (n = 3329).

Variable Overweight Obese
Model Model 2 Model Model 4 Model Model Model Model Model Model 4 Model 5 Model
1 3 5 6 1 2 3 6
Family Structure
B“’logm;‘tlacbfgab‘““g 0.951 0.902 0.950 0.894 0901 0839  1.844*  1672*  1.859*  1.626* 1.786 * 1.609 *
Biological Single Stable 1.234 1.018 1.216 1.086 1.149 0.935 2188 * 1.473 2.116* 1.896 1.955 1.417
P OSt'Bﬁ;};Eg"gml 0.999 0.949 1.001 0.944 0951 0902  1.065 0.969 1.072 0.934 0.924 0.844
Post-Birth Stepfamily 1.393 1.268 1.341 1.404 1.345 1.279 0.886 0.706 0.817 0.882 0.896 0.847
Post-Birth Biological 2312 2182 2.269 2.434 2241 238 249 2.030 242 2247 2358 2.108
Cohabiting
Post-Birth Social Family 1.211 1.071 1.208 1.191 1.167 1.096 1.474 1.198 1.493 1.353 1.481 1.350
POSt'B’“;g;é‘S’“O“ 1175 099 1166 1067 1152 093 1316 0940 1308 1115 1324 0.967
Resources
Income
Second 0.908 0.949 0.740 0.795
Third 0.699 0.732 0.481 ** 0.562 *
Fourth 0.709 0.786 0.397 ** 0.501 *
Top 0.513 ** 0.588 * 0.441 ** 0.658
Mother’s Employment
Part-time 0.813 0.857 0.756 0.837
Not in paid labor force 0.766 0.845 0.889 0.943
Father’s Employment
Part-time 1.13 1.158 0.924 0.947
Not in paid labor force 0.924 0.966 0.999 1.051
Stressors
Maternal Depression 0.945 0.963 0.861 0.921
Family Stressor Scale 0.991 0.988 0.96 0.949
Selectivity
Highest Parent
Education
Some college 0.899 0.947 0.682 0.734
First PgStseCO“dary 0.694 0.793 0.497 * 0.646
egree
Higher degree 0.677 0.812 0.389 *** 0.518 **
Parent’s Immigration
Status
One parent is an 0.969 0.957 0.852 0.826
immigrant
Both parents are 1.185 1134 1.369 1.185
immigrants
Child Sex 0.831 0.82 1.23 1.263
Child Age 0.912 0.922 1.023 0.997
Mother’s Age at Birth 0.999 1.002 0.998 0.999
Preterm 1.321 1.289 0.988 0.96
Birth Weight 1.012 *** 1;812 1.007 1.007
Number of Siblings 0.865 * 0.864 * 0.946 0.929
Obesogenic Factors
Child has regular 0.823 0.624 0.643
bedtime
Juice/soda consumption
1-2 times a week 1.037 1.003 1.161 1.108
3-6 times a week 1.374* 1.334 1.436 1.267
7+ days a week - - - -
Physical Activity
2 days a week 1.058 1.121 0.920 0.982
3 days a week 0.961 0.963 1.037 1.083
4 days a week 1.160 1.183 1.102 1.202
5+ days a week 0.974 1.029 0.597 * 0.635
TV Watching
1-3haday 1.414% 1.327 % 3.225 *** 2.907 **
3-5haday 1.459 * 1.289 3.559 *** 2.938 **
5+ haday 1.298 1.228 3.835 ** 3.448 **
Video Games
1-3haday 1.077 1.059 1.504 * 1.512*
More than 3 h a day 0.869 0.89 0.776 0.796

Note: Model 1 includes family structure (FS), Model 2 includes FS and resources, Model 3 includes FS and stress,
Model 4 includes FS and selectivity, Model 5 includes obesogenic factors, and Model 6 includes all variables.
Child race was not measured in Australian data. * p < 0.05. ** p < 0.01. *** p < 0.001.
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Table 4. Multinomial logistic regression of child weight on family structure, stress, selectivity,
obesogenic factors, and controls in the United Kingdom (n = 11,542).

Variable Overweight Obese
Moldel Model 2 M(;del Model 4 MoSdel M06de1 Moldel Mozdel M(;del Model 4 Model 5 M06de1
Family Structure
Biological Cohabiting
Stable 1.178 1.119 1.161 1.166 1.157 1.102 1.296 1.064 1.245 1.256 1.272 1.027
Biological Single Stable 1.067 0.962 1.017 1.018 1.033 0.922 2;933 1.065 1.775 ** 1.651 ** 1.854 *** 0.876
Post-Birth Biological 1261 o3+ 1230 1267+ V20 qopps 152 005 gusse 1502 1559 1329+
Married
Post-Birth Stepfamily 0.963 0.883 0.94 1.005 0.972 0.943 0.905 0.665 0.853 0.946 0.917 0.731
Post-Birth Biological 1133 1.060 1.106 1.200 1122 1121 X% gss 2013% 2301 2067% 1606
Cohabiting **
Post-Birth Social Family 1.076 0.986 1.045 1.122 1.079 1.042 1.193 0.852 1.103 1.245 1.215 0.916
P"S"B“%‘, Transition to1.322 1.207 1266 1283+ 1286 qqes L7H 48 1566 y57gws 164 0945
ingle
Resources
Income
Second 1.180 1.103 1.294 1.001
Third 1.134 1.015 1.112 0.748
Fourth 0.972 0.880 0.694 * 0.458
Top 0.800 0.721* 0.480 0.305
Mother’s Employment
Part-time 0.943 0.950 0.799 0.803
Not in paid labor force 0.922 0.939 0.961 1.007
Father’s Employment
Part-time 0.985 0.956 1.110 1.045
Not in paid labor force 1.014 0.961 1.387 * 1.19
Stressors
Maternal Depression 19,? 5 1.065 * 1;2,35 1.127 *
Evicted 1.497 1.405 1.197 0.922
Looking for work 0.966 0.979 0.922 0.802
Selectivity
Highest Parent
Education
Some college 0.839 0.922 0.756 1.009
First postsecondary 0.763 0.882 0.510 #** 0.748
egree
Higher degree 0.681 ** 0.818 0.375 *** 0.591 *
Parent’s Immigration
Status
One parent is an 0.838 0.837 0.906 0.885
immigrant
Both parents are 1.007 0.997 1.021 0.998
immigrants
Child Sex 0.735 *** O;Zfl 0.775 ** 0.802 *
Child Age 0.878 0.88 0.734 * 0.738 *
Child Race
Black 1.691 ** 1.508 * 2.714 *** 1.990 **
Asian 1.428* 1.267 1.896 ** 1.181
Other 1.172 1.108 1.764 * 1.524
Mother’s Age at Birth 1.008 1.014* 1.016 1.035
Preterm 1.308 * 1.301 1.270 1.200
Birth Weight 1.008 *** 1.008 1.009 # 1.010
o ” - 0.771
Number of Siblings 0.911 0.894 0.866 et
Obesogenic Factors
Child has regular 0872 0904 0.612%%  0.697 %
bedtime
Juice/soda consumption
1-2 times a week 0.987 0.981 1.009 0.994
3-6 times a week 1.059 1.047 1.002 0.927
7+ days a week 1.096 1.080 1.136 1.037
Physical Activity
2 days a week 0.830 0.858 0.803 0.863
3 days a week 0.862 0.891 0.685 * 0.737
4 days a week 0.887 0.931 0.833 0.92

5+ days a week 0;318 0~Zf9 0478 *++ 0;5*32
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Table 4. Cont.
Variable Overweight Obese
Moldel Model 2 Model Model 4 Model Model Model Model Model Model 4 Model 5 Model
3 5 6 1 2 3 6
TV Watching
1-3ha day 1342 1281 1693 %% 1553+
3-5haday 1.784 1.641 2.208 #+ 1.904
5+ ha day 1.889 1.748 2.004 ** 1.734*
Video Games
1-2haday 0.968 1.013 1.022 1.019
More than 2 h a day 0.820* 0.887 1.023 1.033
Note: Model 1 includes family structure (FS), Model 2 includes FS and resources, Model 3 includes FS and stress,
Model 4 includes FS and selectivity, Model 5 includes obesogenic factors, and Model 6 includes all variables.
Hispanics were not measured in UK data. * p < 0.05. ** p < 0.01. *** p <0.001.
Table 5. Multinomial logistic regression of child weight on family structure, stress, selectivity,
obesogenic factors, and controls in the United States (n = 8837).
Variable Overweight Obese
Moldel Model 2 Model Model 4 Model Model Model Model Model Model 4 Model 5 Model
3 5 6 1 2 3 6
Family Structure
Biological Cohabiting 471 1055 1243 108 1121 0980 1372 1038 1358 1100 1238 0979
Biological Single Stable 1;251 1.407 * 1,'232 1.262 1'?,?8 1.169 1;339 1.391 1;333 1.382 1.598 ** 1.337
PostBirth Biological 100 0921 1032 082 101 0810 M7 qase 1748+ 135 1656 1306
Post-Birth Stepfamily 1.307 * 1.188 1.291 * 1.203 1.239 1.152 1.048 0.895 1.047 1.061 0.988 1.006
Post-Birth Biological 2.925 " 2.902 " 2.838 2.516 3.620 2.876 3.613 " " 2912
C;habitingg okt 2.517 = okt 2.588 ** okt okt EET kot EET 3.100 *** 3.390 ** EET
Post-Birth Social Family 0.885 0.759 0.879 0.658 0.861 0.635 1.184 0.899 1.178 0.933 1.177 0.881
P"St'BmgiE;é‘smon o 1.329 1.070 1.307 0957  1249* 0860 2% 1163 1.552 1.160 1395+  1.072
Resources
Income
Second 0.834 0.906 0.977 1.055
Third 0.877 1.045 0.710 0.837
Fourth 0.552 ** 0.688 * 0.604 0.773
Top 0.607 ** 0.814 0.473 0.628 *
Mother’s Employment
Part-time 0.852 0.868 0.652 ** 0.685 **
Not in paid labor force 0.834 0.862 0.781 0.823
Father’s Employment
Part-time 0.964 0.946 0.979 0.944
Not in paid labor force 0.998 1.019 0.958 0.905
Stressors
Maternal Depression 1.105 1.079 1.038 1.007
Evicted 1.341 1.294 0.665 0.640
Looking for work 0.794 0.810 0.944 0.892
Selectivity
Highest Parent
Education
Some college 0.731* 0.740 * 0.831* 0.839
First postsecondary 0.486 *** 0.333 0.437 0.503 **
degree
Higher degree 0.611 ** 0.691 0.537 *** 0.661 *
Parent’s Immigration
Status
One parent is an 0.914 0.898 1.02 1.017
immigrant
Both parents are 1169 1134 1225 1180
immigrants
Child Sex 0.866 0.874 1.055 1.017
Child Age 1.159 * 1.155* 0.770 * 0.774 *
Child Race
Black 1.172 1.075 1.531 ** 1.322*
Hispanic 1.430 ** 1.354 1.743 #++ 1.559
Asian 0.842 0.800 1.319 1.171
Other 1.185 1.103 1.730 ** 1.542 *
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Table 5. Cont.
Variable Overweight Obese
Model Model 2 Model Model 4 Model Model  Model Model Model Model 4 Model 5 Model
1 3 5 6 1 2 3 6
Mother’s Age at Birth 0.996 0.997 1.017 1.020 *
Preterm 2,047 2026 2.008 1970
Birth Weight 1.014 ** 1.014 1.018 *** 1.018
Number of Siblings 0.866 *+* 0.866 0912 * 0914 *
Obesogenic Factors
Child has regular 0787 0793 0.734 0.755
bedtime
Juice/soda consumption
1-3 times a week 0.978 0.991 0.893 0.927
4-6 times a week 0.966 0.946 0.771 0.792
7+ days a week 1.092 1.042 0.666 * 0.662 *
Physical Activity
2 days a week 1.208 1211 1.042 1121
3 days a week 1.241 1.243 1.853 1.976
4 days a week 1.023 1.012 1.692 1.793
5+ days a week 1.025 1.057 1.430 1.537
TV Watching
1-3haday 1.257 1.197 1.607 ** 1.460 *
3-5haday 1427% 1272 23010 1985
5+ha day 1488* 1342 2,172+ 1878
Video Games
1-2h a day 1.141 1.162 1.092 1.075
More than 2 h a day 0.899 0.918 1.087 1.064

Note: Model 1 includes family structure (FS), Model 2 includes FS and resources, Model 3 includes FS and stress,
Model 4 includes FS and selectivity, Model 5 includes obesogenic factors, and Model 6 includes all variables.
*p <0.05. % p <0.01. **p <0.001.

Across all three countries, control variables operate as expected. For example, in each
country, TV time is significantly associated with child obesity, and higher birthweight is
associated with an increased likelihood of being both overweight and obese. Contrary to
what we might have expected, mother’s employment does not appear to be associated
with child weight, with the exception of children whose mothers work part-time in the
US, who are less likely to be obese than children whose mothers work full-time. Hispanic
children who reside in the US and Black children who reside in the UK are more likely to
be overweight or obese compared to their white counterparts.

There are also some unique country trends; for example, education appears to matter
the most in the US, where higher levels of education are associated with a decreased
likelihood of being overweight or obese. This trend exists in Australia and the UK, as well,
but only reduces the likelihood of being obese for children whose parents have obtained
higher than a postsecondary degree. This is particularly notable given the findings above
that family selectivity variables were most important for explaining patterns for children
in the US. In the UK, income is the most important factor, while in the US, both income
and parental education are key. In Australia, we must consider resources, family structure
selectivity, and obesogenic factors (TV watching) to render initially significant associations
between living in a stably single-parent family and obesity nonsignificant. Still, even
when taking these factors into account, we find patterns of obesity risk associated with
family structures, particularly structures with cohabiting parents and trajectories of family
instability across the three country contexts.

We also investigated whether any explanatory factors among resources, stressors,
selectivity, or obesogenic factors exhibited stronger effects (e.g., more pronounced slopes)
for some family structures. For example, it is possible that stressors might operate more
strongly in family structures characterized by instability than in nontraditional but stable
family structures. To perform these tests, we ran interactions for each country exploring
whether the potential effects of resources, stressors, family structure selectivity factors,
or obesogenic behaviors varied by family structure. We found no significant interaction
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effects in any of the three countries, suggesting that the effects of explanatory variables on
child overweight or obesity operate in similar fashion across different family structures
and trajectories.

4. Discussion

We expected that family structure and family instability would play a significant role
in predicting a child’s likelihood of being either overweight or obese. However, we found
that most of this association can be explained by family resources and family structure
selectivity factors. Despite this, there were a few family structures whose relationship with
child weight persisted even in the presence of other explanatory factors. In the UK and the
US, it appears that there is something important about parents who have a child before
entering into a union together, whether it be cohabitation or marriage, as their children
are more likely to be overweight. This is surprising considering the evidence that children
who live with both biological parents are generally expected to have better outcomes,
but post-birth entrances to such contexts were associated with an increased likelihood of
overweight or obesity in our data see also [20]. Future research should investigate this
relationship further to determine what is unique about biological parents who enter a
cohabiting or marital union after the birth of their child. These patterns indicate a potential
pathway for interventions that could prevent child overweight and obesity. Physicians,
social workers, and similar practitioners should ask questions about adults entering or
leaving households and could provide education on healthy eating and exercise behaviors
to families in which birth fathers legally enter the family after their child’s birth.

By contrast, in Australia, children residing in biological cohabiting stable families are
more likely to be obese than children in married stable families. Given coefficient sizes
and the finding that all forms of cohabiting unions in Australia are more likely to have
children that are obese, we suspect that the non-significance of the other cohabiting family
structures may be due to the relatively small number of children in these family structures.
Biological cohabiting stable families are relatively common in Australia compared to the
other two countries we examine here, so understanding and tailoring interventions for these
families could be an important way to decrease child obesity in Australia. We speculate
that normalizing cohabitation in Australia could decrease the likelihood of children in these
family structures being overweight or obese.

Additionally, although marriage incentives may seem like promising policy inter-
ventions, our results provide evidence that simply being married does not substantially
decrease the child’s likelihood of being overweight or obese. If this is a case of selectivity,
we would suggest that policymakers focus less on the marital status of parents and more on
their educational status. Helping parents in these family structures obtain further education
and greater access to resources would likely increase the overall stability in their homes, in
turn further mitigating any association between family structure and their child’s likelihood
of being overweight or obese.

Limitations

Although we measure a larger number of family structures and trajectories to attempt
to account for greater variation in children’s experiences than is found in previous research,
this study has a number of limitations to consider. One difficulty in using otherwise desir-
able large, nationally representative datasets, as we have here, is that data from the different
countries were not gathered by the same body or using all the same instruments. We made
it a priority to harmonize variables and concepts across the three countries to provide
better comparisons, but optimal harmonization was not always feasible. For example, the
stress measure for Australia is a multifactor scale, while stress could only be measured
with two similar items in the UK and US data, making direct comparisons difficult. In
addition, there are no measures for race or ethnicity available in the Australian data, despite
that country’s relatively high in-migration rate, especially from Asian countries. It would
have been desirable to conduct multilevel models as a direct test of whether slopes on
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key variables differ across countries, but this was not possible because each dataset was
independent of the others. It is also true that there were relatively small proportions of
some of the nontraditional family structures, especially in the smaller Australian sample.
We ran sensitivity tests and power analyses that increased our confidence that the number
of cases in those smaller categories was sufficient for the statistical models we employ
here, but we note data with larger samples of those less common family structures might
produce different patterns of findings.

We also note that there were some potential explanatory or confounding factors that
we could not explore here due to data limitations. For example, none of the datasets
include information on parents’ weight or BMI. While we argue that robust social safety
nets in the UK and, especially, Australia may provide protection for at-risk children that
children in the US do not enjoy, we are not able to measure the specific use of most public
programs. For example, there was no variance in the uptake of financial payments from
the government to parents in the UK data. The UK data provided some variables on
other government programs; additional tests using such variables revealed no substantial
differences. However, we were not able to test these ideas in the Australian or US data, and
it is possible that more detailed social support variables might be associated with less risk
of child overweight/obesity across different family structures. We also lack data on either
financial or social support from non-residential parents. We are also unable to establish
relationships with parental gender. Most respondent parents across all three countries are
mothers, and there are insufficient numbers of, for example, single-father families to draw
any conclusions about children living only with fathers. Similarly, there are too few same-
sex couples among the data to be able to draw any conclusions about how those family
structures might be associated with child overweight/obesity. We would have preferred
to measure physical activity in hours per week to make more granular conclusions about
activity, but the datasets we use here only provide information for physical activities in days
per week. Finally, we acknowledge that some scholars argue that BMI is a poor measure
of obesity and a poor proxy of actual health conditions [55]. While we follow the general
literature on child weight by using BMI and BMI cutoffs here, we hope that future research
will examine a wider range of measures of adiposity, body size and shape, and socially
constructed definitions of fatness and obesity among children. Although we encourage
readers to take these potential limitations into account while considering the findings we
present here, we believe that the robust models we test, the multiple theories we examine,
the large datasets, and the consistency of explanatory effects across countries increase
confidence in the findings we report here. Finally, we note that the children we studied
here were age 11 between the years of 2006 and 2011; it is possible that the obesity crisis
has increased since that time. On the other hand, it is possible that successful intervention
policies have been introduced since that time or that the cultures in these countries have
become more accepting of alternative family structures since this time, potentially leading
to less childhood overweight and obesity. Reports on 2023 data suggest slightly higher
rates of childhood obesity in these countries than in 2011 [56], however, so we suspect
that the findings we report here continue to reflect contemporary experiences of family
trajectories and childhood overweight and obesity.

5. Conclusions

Much of the literature surrounding child obesity and family structure suggests that
obesogenic factors, such as access to healthy meals, limited sugar intake, encouragement
to exercise, and parent supervision can be used to explain the prevalence of child obesity
among different family structures [29,36]. However, we find stronger ties between family
structure and resources or family structure selectivity factors than to obesogenic behaviors.
Blaming, for example, single parents for being less available to monitor screen time or
snacks may not be an effective way to address the childhood obesity crisis. Rather, across
all three countries we study here, giving additional resources directly to families in the
form of money and education seems more salient. The importance of race in the UK and US
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provides additional evidence that addressing systemic inequality may contribute more to
stemming the childhood obesity crisis than pointing to individual families” choices. Overall,
we suggest that future research explores the association with resources and selectivity
factors that can have on addressing the issue of childhood obesity.

Author Contributions: Conceptualization, S.A.S., KR.,, M.].D.,J.A]J.,SL.P, AJ.A. and C.O.; method-
ology, S.A.S.,,K.R,M.].D,, J.AJ,S.LP, AJ.A.and C.O,; software, S.A.S., K.R.,, M.].D., S.L.P, AJ.A. and
C.O,; validation, S.A.S., KR, M.].D,, S.L.P, AJ.A. and C.O,; formal analysis, S.A.S., KR., A.J.A. and
C.O,; investigation, S.A.S., K.R.,, M.].D,, J.A],, S.L.P, AJ.A. and C.O.; resources, M.].D.; data curation,
K.R. and M.].D.; writing—original draft preparation, S.A.S., K.R.,, M.].D.,J.AJ., SL.P, AJ.A.and C.O.;
writing—review and editing, S.A.S., KR, M.].D,,J.AJ,,S.L.P, AJ.A. and C.O,; visualization, S.A.S.
and K.R,; supervision, M.].D.,].A J. and S.L.P; project administration, M.].D., ].A.J. and S.L.P; funding
acquisition, M.J.D. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: LSAC data were collected by the governmental Department
of Social Services and the Australian Institute of Family Studies. Parents gave consent. The original
Millennium Cohort Sweep was approved by the South West NHS Research Ethics Committee
(MREC/01/6/19). Sweep 6, which we use here, was approved by the London-Central MREC
(13/LO/1786). The ECLS-K data were collected by the National Center for Educational Statistics
within the Institute of Educational Sciences of the U.S. Department of Education and used their
internal institutional review boards for approval.

Informed Consent Statement: For the LSAC data, parents gave consent under the auspices of the
governmental Department of Social Services and the Australian Institute of Family Studies oversight
agreement. For the MCS data, the main career provided consent for the first sweep of the MCS; all
adult respondents provided written consent, parents or guardians provided written consent for the
interviewer to approach their child to ask for consent, and target child respondents provided written
consent as per the agreements with the oversight agencies listed above. For the ECLS-K data, parents
gave consent as per the agreements with the oversight agencies listed above. The authors of this
piece acquired each dataset under contract as secondary data and had no contact with any study
subject/participant.

Data Availability Statement: Restrictions apply to the availability of these data. Australian data were
obtained from the Australian Bureau of Statistics and are available from https://growingupinaustralia.
gov.au/data-and-documentation/accessing-lsac-data, accessed on 15 April 2024. UK data were ob-
tained from the Centre for Longitudinal Studies and are available from https:/ /beta.ukdataservice.
ac.uk/datacatalogue/series/series?id=2000031, accessed on 15 April 2024. US data were obtained
from the National Center for Education Statistics and are available from https://nces.ed.gov/ecls/
kinderdatainformation.asp, accessed on 15 April 2024.

Acknowledgments: We thank Yuanyuan Yue, Can Cheng, Michelle Lucier, Tiana Bettinson, and
Daniela Barriga for their preliminary work with the data. We also thank Kristie J. Rowley, who was
involved in the initiation of the larger International Family Project at BYU.

Conflicts of Interest: The authors declare no conflicts of interest.

1. Sahoo, K.; Sahoo, B.; Choudhury, A.K,; Sofi, N.Y.; Kumar, R.; Bhadoria, A.S. Childhood obesity: Causes and consequences. J. Fam.
Med. Prim. Care 2015, 4, 187-192. [CrossRef]

2. Tanamas, S.K.; Reddy, S.P.; Chambers, M.A.; Clark, E.J.; Dunnigan, D.L.; Hanson, R.L.; Nelson, R.G.; Knowler, W.C.; Sinha, M.
Effect of severe obesity in childhood and adolescence on risk of type 2 diabetes in youth and early adulthood in an American
Indian population. Pediatr. Diabetes 2018, 19, 622-629. [CrossRef] [PubMed]

3. Twig, G.; Zucker, I.; Afek, A.; Cukierman-Yaffe, T.; Bendor, C.D.; Derazne, E.; Lutski, M.; Shohat, T.; Mosenzon, O.; Tzur, D.; et al.
Adolescent obesity and early-onset type 2 diabetes. Diabetes Care 2020, 43, 1487-1495. [CrossRef]

4. Skinner, A.C.; Perrin, EXM.; Moss, L.A.; Skelton, J.A. Cardiometabolic risks and severity of obesity in children and young adults.
N. Engl. ]. Med. 2015, 373, 1307-1317. [CrossRef]

5. Geng, T,; Smith, C.E,; Li, C.; Huang, T. Childhood BMI and adult type 2 diabetes, coronary artery diseases, chronic kidney disease,
and cardiometabolic traits: A Mendelian randomization analysis. Diabetes Care 2018, 41, 1089-1096. [CrossRef] [PubMed]


https://growingupinaustralia.gov.au/data-and-documentation/accessing-lsac-data
https://growingupinaustralia.gov.au/data-and-documentation/accessing-lsac-data
https://beta.ukdataservice.ac.uk/datacatalogue/series/series?id=2000031
https://beta.ukdataservice.ac.uk/datacatalogue/series/series?id=2000031
https://nces.ed.gov/ecls/kinderdatainformation.asp
https://nces.ed.gov/ecls/kinderdatainformation.asp
https://doi.org/10.4103/2249-4863.154628
https://doi.org/10.1111/pedi.12627
https://www.ncbi.nlm.nih.gov/pubmed/29282818
https://doi.org/10.2337/dc19-1988
https://doi.org/10.1056/NEJMoa1502821
https://doi.org/10.2337/dc17-2141
https://www.ncbi.nlm.nih.gov/pubmed/29483184

Children 2024, 11, 693 18 of 19

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Anderson, PM.; Butcher, K.F.; Schanzenbach, D.W. Understanding recent trends in childhood obesity in the United States. Econ.
Hum. Biol. 2019, 34, 16-25. [CrossRef] [PubMed]

Furer, A.; Afek, A.; Sommer, A.; Keinan-Boker, L.; Derazne, E.; Levi, Z.; Tzur, D.; Tiosano, S.; Shina, A.; Glick, Y.; et al. Adolescent
obesity and midlife cancer risk: A population-based cohort study of 2- 3 million adolescents in Israel. Lancet Diabetes Endocrinol.
2020, 8, 216-225. [CrossRef] [PubMed]

Horesh, A.; Tsur, A.M.; Bardugo, A.; Twig, G. Adolescent and childhood obesity and excess morbidity and mortality in young
adulthood—A systematic review. Curr. Obes. Rep. 2021, 10, 301-310. [CrossRef]

Guardabassi, V.; Tomasetto, C. Weight status or weight stigma? Obesity stereotypes—Not excess weight—Reduce working
memory in school-aged children. J. Exp. Child Psychol. 2020, 189, 104706. [CrossRef]

Haqq, A.M.; Kebbe, M.; Tan, Q.; Manco, M.; Salas, X.R. Complexity and stigma of pediatric obesity. Child. Obes. 2021, 17, 229-240.
[CrossRef]

Ma, L.; Chu, M;; Li, Y.; Wu, Y.; Yan, A.F; Johnson, B.; Wang, Y. Bidirectional relationships between weight stigma and pediatric
obesity: A systematic review and meta-analysis. Obes. Rev. 2021, 22, €13178. [CrossRef] [PubMed]

Kristensen, A.H.; Flottemesch, T.J.; Maciosek, M.V,; Jenson, J.; Barclay, G.; Ashe, M.; Sanchez, E.J.; Story, M.; Teutsch, S.M.;
Brownson, R.C. Reducing childhood obesity through U.S. federal policy. Am. J. Prev. Med. 2014, 47, 604-612. [CrossRef] [PubMed]
Smock, PJ.; Schwartz, C.R. The demography of families: A review of patterns and change. . Marriage Fam. 2020, 82, 9-34.
[CrossRef]

Augustine, ].M.; Kimbro, R.T. Family structure and obesity among U.S. children. J. Appl. Res. Child. Informing Policy Child. Risk
2013, 4, 5. [CrossRef]

Augustine, ].M.; Kimbro, R.T. Associations and intervening mechanisms between family structure and young children’s obesity. .
Fam. Issues 2017, 38, 2277-2302. [CrossRef]

Schmeer, K. K. Family structure and obesity in early childhood. Soc. Sci. Res. 2012, 41, 820-832. [CrossRef]

Lee, D.; McLanahan, S. Family structure transitions and child development: Instability, selection and population heterogeneity.
Am. Sociol. Rev. 2015, 80, 738-763. [CrossRef]

Swallen, K.C.; Reither, E.N.; Haas, S.A.; Meier, A.M. Overweight, obesity, and health-related quality of life among adolescents:
The National Longitudinal Study of Adolescent Health. Pediatrics 2005, 115, 340-347. [CrossRef]

Anderson, S.E.; Whitaker, R.C. Household routines and obesity in US preschool-aged children. Pediatrics 2010, 125, 420-428.
[CrossRef]

Bzostek, S.H.; Beck, A.N. Familial instability and young children’s physical health. Soc. Sci. Med. 2011, 73, 282-292. [CrossRef]
Huffman, E.G.; Kanikireddy, S.; Patel, M. Parenthood—A contributing factor to childhood obesity. Int. J. Environ. Res. Public
Health 2010, 7, 2800-2810. [CrossRef] [PubMed]

McLanahan, S.; Tach, L.; Schneider, D. The causal effects of father absence. Annu. Rev. Sociol. 2013, 39, 399-427. [CrossRef]
[PubMed]

Gibson, L.Y.; Byrne, S.M.; Davis, E.A.; Blair, E.; Jacoby, P.; Zubrick, S.R. The role of family and maternal factors in childhood
obesity. Med. |. Aust. 2007, 186, 591-595. [CrossRef] [PubMed]

Jensen, T.M.; Sanner, C. A scoping review of research on well-being across diverse family structures: Rethinking approaches for
understanding contemporary families. J. Fam. Theory Rev. 2021, 13, 463-495. [CrossRef]

Rasmussen, K.; Sigler, E.K.; Slighting, S.A.; Jarvis, J.A.; Dufur, M.]J.; Pribesh, S. Family structure and maternal depressive
symptoms: A cross-national comparison of Australia, the United Kingdom, and the United States. Soc. Sci. 2022, 11, 78.
[CrossRef]

Formisano, A.; Hunsberger, M.; Bammann, K.; Vanaelst, B.; Molnar, D.; Moreno, L.A.; Tornaritis, M.; Veldebaum, T.; Lissner, L.;
Barba, G.; et al. Family structure and childhood obesity: Results of the IDEFICS Project. PublicHealth Nutr. 2014, 17, 2307-2315.
[CrossRef] [PubMed]

Giles-Corti, B.; Donovan, R.J. The relative influence of individual, social and physical environment determinants of physical
activity. Soc. Sci. Med. 2002, 54, 1793-1812. [CrossRef] [PubMed]

McConley, R.L.; Mrug, S.; Gilliland, M.].; Lowry, R.; Elliott, M.N.; Schuster, M.A.; Bogart, L.M.; Franzini, L.; Escobar-Chaves, S.;
Franklin, FA. Mediators of maternal depression and family structure on child BMI: Parenting quality and risk factors for child
overweight. Obesity 2011, 19, 345-352. [CrossRef] [PubMed]

Phipps, S.A.; Burton, P.S.; Osberg, L.S.; Lethbridge, L.N. Poverty and the extent of child obesity in Canada, Norway and the
United States. Obes. Rev. 2006, 7, 5-12. [CrossRef]

Lohman, B.J.; Stewart, S.; Gundersen, C.; Garasky, S.; Eisenmann, J.C. Adolescent overweight and obesity: Links to food insecurity
and individual, maternal, and family stressors. J. Adolesc. Health 2009, 45, 230-237. [CrossRef]

Garasky, S.; Stewart, S.D.; Gundersen, C.; Lohman, B.J.; Eisenmann, J.C. Family stressors and child obesity. Soc. Sci. Res. 2009, 38,
55-766. [CrossRef] [PubMed]

Davidson, R.D.; O'Hara, K.L.; Beck, C.J. Psychological and biological processes in children associated with high conflict parental
divorce. Juv. Fam. Court J. 2014, 65, 29-44. [CrossRef]

Torche, F; Abufhele, A. The normativity of marriage and the marriage premium for children’s outcomes. Am. J. Sociol. 2021, 126,
931-968. [CrossRef]


https://doi.org/10.1016/j.ehb.2019.02.002
https://www.ncbi.nlm.nih.gov/pubmed/30910341
https://doi.org/10.1016/s2213-8587(20)30019-x
https://www.ncbi.nlm.nih.gov/pubmed/32027851
https://doi.org/10.1007/s13679-021-00439-9
https://doi.org/10.1016/j.jecp.2019.104706
https://doi.org/10.1089/chi.2021.0003
https://doi.org/10.1111/obr.13178
https://www.ncbi.nlm.nih.gov/pubmed/33533189
https://doi.org/10.1016/j.amepre.2014.07.011
https://www.ncbi.nlm.nih.gov/pubmed/25175764
https://doi.org/10.1111/jomf.12612
https://doi.org/10.58464/2155-5834.1115
https://doi.org/10.1177/0192513X15621344
https://doi.org/10.1016/j.ssresearch.2012.01.007
https://doi.org/10.1177/0003122415592129
https://doi.org/10.1542/peds.2004-0678
https://doi.org/10.1542/peds.2009-0417
https://doi.org/10.1016/j.socscimed.2011.04.014
https://doi.org/10.3390/ijerph7072800
https://www.ncbi.nlm.nih.gov/pubmed/20717539
https://doi.org/10.1146/annurev-soc-071312-145704
https://www.ncbi.nlm.nih.gov/pubmed/24489431
https://doi.org/10.5694/j.1326-5377.2007.tb01061.x
https://www.ncbi.nlm.nih.gov/pubmed/17547550
https://doi.org/10.1111/jftr.12437
https://doi.org/10.3390/socsci11020078
https://doi.org/10.1017/s1368980013002474
https://www.ncbi.nlm.nih.gov/pubmed/24053908
https://doi.org/10.1016/s0277-9536(01)00150-2
https://www.ncbi.nlm.nih.gov/pubmed/12113436
https://doi.org/10.1038/oby.2010.177
https://www.ncbi.nlm.nih.gov/pubmed/20798670
https://doi.org/10.1111/j.1467-789x.2006.00217.x
https://doi.org/10.1016/j.jadohealth.2009.01.003
https://doi.org/10.1016/j.ssresearch.2009.06.002
https://www.ncbi.nlm.nih.gov/pubmed/20645439
https://doi.org/10.1111/jfcj.12015
https://doi.org/10.1086/713382

Children 2024, 11, 693 19 of 19

34.

35.

36.

37.

38.

39.

40.

41.
42.

43.
44.

45.

46.

47.

48.

49.

50.

51.

52.
53.
54.
55.

56.

Bates, L.M.; Acevedo-Garcia, D.; Alegria, M.; Krieger, N. Immigration and generational trends in body mass index and obesity in
the United States: Results of the National Latino and Asian American Survey, 2002-2003. Am. |. Public Health 2008, 98, 70-77.
[CrossRef]

Hesketh, K.; Waters, E.; Green, ].; Salmon, L.; Williams, ]. Healthy eating, activity and obesity prevention: A qualitative study of
parent and child perceptions in Australia. Health Promot. Int. 2005, 20, 19-26. [CrossRef]

Cawley, J.; Liu, E. Maternal employment and childhood obesity: A search for mechanisms in time use data. Econ. Hum. Biol. 2012,
10, 352-364. [CrossRef] [PubMed]

Reczek, C.; Spiker, R.; Liu, H.; Crosnoe, R. Family structure and child health: Does the sex composition of parents matter?
Demography 2016, 53, 1605-1630. [CrossRef]

Post, E.G.; Green, N.E.; Schaefer, D.A; Trigsted, S.M.; Brooks, M.A.; McGuine, T.A.; Watson, A.M.; Bell, D.R. Socioeconomic status
of parents with children participating on youth club sport teams. Phys. Ther. Sport 2018, 32, 126-132. [CrossRef]

Alaimo, K.; Olson, C.M.; Frongillo, E.A. Low family income and food insufficiency in relation to overweight in US children: Is
there a paradox? Arch. Pediatr. Adolesc. Med. 2001, 155, 1161-1167. [CrossRef]

Lamb, M.E. Mothers, fathers, families, and circumstances: Factors affecting children’s adjustment. Appl. Dev. Sci. 2012, 16, 98-111.
[CrossRef]

Australian Institute of Family Studies. 2003. Available online: https://growingupinaustralia.gov.au/ (accessed on 15 April 2024).
Centre for Longitudinal Studies. 2000. Available online: https://cls.ucl.ac.uk/cls-studies /millennium-cohort-study/ (accessed
on 15 April 2024).

National Center for Education Statistics. 1998. Available online: https://nces.ed.gov/ecls/ (accessed on 15 April 2024).

Cole, T.].; Bellizzi, K.M.; Flegal, K.M.; Dietz, W.H. Establishing a standard definition for child overweight and obesity worldwide:
International survey. BMJ 2017, 320, 1240. [CrossRef] [PubMed]

Lee, H.; Andrew, M.; Gebremariam, A.; Lumeng, ].C.; Lee, ].M. Longitudinal associations between poverty and obesity from birth
through adolescence. Am. J. Public Health 2014, 104, €70-e76. [CrossRef] [PubMed]

Parks, E.P.; Kumanyika, S.; Moore, R.H.; Stettler, N.; Wrotniak, B.H.; Kazak, A. Influence of stress in parents on child obesity and
related behaviors. Pediatrics 2012, 130, €1096-e1104. [CrossRef] [PubMed]

Boyd, E.M.; Reynolds, ].R.; Tillman, K.H.; Martin, P.Y. Adolescent girls’ race/ethnic status, identities, and drive for thinness. Soc.
Sci. Res. 2011, 40, 667—684. [CrossRef]

Goodman, S.H.; Rouse, M.H.; Connell, A.M.; Broth, M.R.; Hall, C.M.; Heyward, D. Maternal depression and child psychopathol-
ogy: A meta-analytic review. Clin. Child Fam. Psychol. Rev. 2011, 14, 1-27. [CrossRef] [PubMed]

Caetano-Anolles, K.; Teran-Garcia, M.; Raffaeilli, M.; Sanchez, B.A.; Garrido, M.R.M. Depression, family support, and body mass
index in Mexican adolescents. Interam. J. Psychol. 2013, 47, 139-146. [CrossRef]

Lissau, I.; Serensen, T.I. Parental neglect during childhood and increased risk of obesity in young adulthood. Lancet 1994, 343,
324-327. [CrossRef] [PubMed]

Ochiai, H.; Shirasawa, T.; Ohtsu, T.; Nishimura, R.; Morimoto, A.; Obuchi, R.; Hoshino, H.; Tajima, N.; Kokaze, A. Number of
siblings, birth order, and childhood overweight: A population-based cross-sectional study in Japan. BMC Public Health 2012, 12,
766. [CrossRef] [PubMed]

Moens, E.; Braet, C.; Bosmans, G.; Rosseel, Y. Unfavourable family characteristics and their associations with childhood obesity:
A cross-sectional study. Eur. Eat. Disord. Rev. 2009, 17, 315-323. [CrossRef]

Graham, J.W. Missing data analysis: Making it work in the real world. Annu. Rev. Psychol. 2009, 60, 549-576. [CrossRef]
Enders, C.K. Applied Missing Data Analysis; Guilford Publications: New York, NY, USA, 2010.

Gutin, I. In BMI we trust: Reframing the body mass index as a measure of health. Soc. Theory Health 2018, 16, 256-271. [CrossRef]
[PubMed]

Cole, T.J.; Lobstein, T. An improved algorithm to harmonize child overweight and obesity prevalence rates. Pediatr. Obes. 2023,
18, €12970. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.2105/AJPH.2006.102814
https://doi.org/10.1093/heapro/dah503
https://doi.org/10.1016/j.ehb.2012.04.009
https://www.ncbi.nlm.nih.gov/pubmed/22790446
https://doi.org/10.1007/s13524-016-0501-y
https://doi.org/10.1016/j.ptsp.2018.05.014
https://doi.org/10.1001/archpedi.155.10.1161
https://doi.org/10.1080/10888691.2012.667344
https://growingupinaustralia.gov.au/
https://cls.ucl.ac.uk/cls-studies/millennium-cohort-study/
https://nces.ed.gov/ecls/
https://doi.org/10.1136/bmj.320.7244.1240
https://www.ncbi.nlm.nih.gov/pubmed/10797032
https://doi.org/10.2105/AJPH.2013.301806
https://www.ncbi.nlm.nih.gov/pubmed/24625156
https://doi.org/10.1542/peds.2012-0895
https://www.ncbi.nlm.nih.gov/pubmed/23090343
https://doi.org/10.1016/j.ssresearch.2010.11.003
https://doi.org/10.1007/s10567-010-0080-1
https://www.ncbi.nlm.nih.gov/pubmed/21052833
https://doi.org/10.30849/rip/ijp.v47i1.210
https://doi.org/10.1016/s0140-6736(94)91163-0
https://www.ncbi.nlm.nih.gov/pubmed/7905145
https://doi.org/10.1186/1471-2458-12-766
https://www.ncbi.nlm.nih.gov/pubmed/22966779
https://doi.org/10.1002/erv.940
https://doi.org/10.1146/annurev.psych.58.110405.085530
https://doi.org/10.1057/s41285-017-0055-0
https://www.ncbi.nlm.nih.gov/pubmed/31007613
https://doi.org/10.1111/ijpo.12970
https://www.ncbi.nlm.nih.gov/pubmed/35997305

	Family Structure, Family Transitions, and Child Overweight and Obesity: Comparing Australia, the United Kingdom, and the United States
	Original Publication Citation
	Authors

	Introduction 
	Materials and Methods 
	Data 
	Measures 
	Child Weight Classifications 
	Family Structure and Disruptions 
	Explanatory Variables 

	Analytic Plan 

	Results 
	Discussion 
	Conclusions 
	References

