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Childhood obesity is a major public health concern, as it has been shown to lead to
increased health care costs, reduced quality of life and significant mowdmdityortality.
Childhood obesity has been linked to numerous environmental, genetic, and behavioral risk
factors. Maternal employment has been shown to exert considerable influeide toood
obesity, however little is known about the role of paternal behaviors in children’s ayetraed
obesity. The current study addresses this important knowledge gap by exaherjmigt
impact of parental influences on children’s overweight and obesity as meaguredytmass
index (BMI). The Child Development Supplement (CDS) of the Panel Study of Income
Dynamics (PSID) was used to explore the potential pathways by which nhaiedrzaternal
behaviors impact children’s health. In particular, this study investigateitherHather
involvement as measured by paternal weekly work hours plays a significaint tloedeonset of
childhood obesity, while taking into account the influence of maternal weeklyhwoaoiis on

child weight.



This study found a significant relationship between maternal employment ash@ bHil
but found that paternal employment plays a significant role as well. Thevedalaportance of
parents’ work hours on child body mass outcomes varied with child age, younger childgen be
more affected by maternal work hours and older children impacted more by patminhours.
This investigation revealed that parental work hours may impact both the quadtguality of
time spent with one’s child. Shared parent-child activities found to have an impactdiocdil
obesity included yard work, laundry, shopping, building or repair work, food preparatiang tal
and reading.

Additionally, this study found that the relative influence of maternal and paternal
employment hours on child BMI differed, with paternal work hours associated with ¢ovie
body mass outcomes, and maternal employment predictive of increased rid&lujahi
obesity. These findings point to a complex dynamic between parental emptaymdechild
weight.

This study’s finding that the impact of father’s hours of work on childhood obesity is
significant indicates that ignoring this factor may potentially ledoiased and inconsistent
findings. Thus, results of studies that omit paternal employment hours from thelmgode
estimation, and inference must be interpreted with a degree of caution.

Given parents’ mutual interest in efficiently providing for the health arldbeeag of
their children in terms of relative investments of time and other resourcdisidings of this
research provide theoretical support for the observed asymmetries in pasetrthliions to
child health production. The results of this study point to the need for programs and pudicies
support parents in their individual and shared contributions to maintaining heaitit we

outcomes in children.



THE ROLE OF PARENTAL EMPLOYMENT IN CHILDHOOD OBESITY

By

Lisa J. Benson

Dissertation submitted to the Faculty of the Graduate School of the
University of Maryland, College Park in partial fulfillment
of the requirements of the degree of
Doctor of Philosophy
2010

Advisory Committee:
Associate Professor Manouchehr Mokhtari, Chair
Professor Elaine A. Anderson
Professor of the Practice Samuel Kessel
Faculty Research Associate Elisabeth F. Maring
Associate Professor Sharon M. Desmond



© Copyright by
Lisa JoAnn Benson
2010



DEDICATION

To mom for being my exemplar, my rock, and my friend



ACKNOWLEDGMENTS

This dissertation would not have been possible without the assistance of my
adviser, Dr. Manouchehr “Mitch” Mokhtari. His expertise and experience paved the
way for tremendous professional development, learning, and personal growth. | could
not ask for a more capable and dedicated mentor. Mitch’s sense of humor lightened my
load on numerous occasions. | owe Dr. Mokhtari my sincerest gratitude for his
unfailing encouragement and support throughout this process.

| would also like to thank my committee for their thoughtful service. My
department chair, Dr. Elaine A. Anderson, for her professionalism, warmth, and upbea
disposition. Her insightful questions and advice contributed greatly to the quality of
this dissertation research. Dr. Samuel “Woodie” Kessel for being not onlyaarpkx
of excellence, but also one of my biggest cheerleaders and supports. | would like to
thank Dr. Lis Fost Maring for her friendship and mentoring in both my teachihg a
research endeavors. | am also profoundly grateful to Dr. Sharon Desmond for her
contributions to this research. Her cowboy boots and quick wit kept me on my toes and
her high expectations pushed me to do my best.

Finally, I would like to recognize my parents for the all the love and guidance
they have provided over the course of my educational career. Their support has been a
source of encouragement and strength. | never could have reached this milestone

without the many sacrifices they have made on my behalf.



TABLE OF CONTENTS

L ST OF T ABLES .. oo e e e e e e e e e e ettt e e e e e e e eee et e et e e e seseeeeeeeeneees Y,
LIST OF FIGURES ..ottt e e e ettt e s et e e e e e e e et et e et e eaeaeseseeseeaaeneesnanes Vi
CHAPTER |: INTRODUGCTION .ce ettt ettt e e e e et e e aae et e e e e ee s e s s e eeeereseeesssb e ans 1
CHAPTER I1: REVIEW OF LITERATURE .. ..ottt e e 9
DEFINING OVERWEIGHT AND OBESITY IN ADULTS ..ot 10
DEFINING OVERWEIGHT AND OBESITY IN CHILDREN ...oceeetetceeee e 12
CONTRIBUTING FACTORS TO CHILDHOOD OBESITY ...otmeeeeeee et e e e e e eeeneeeaaens 16
(TS 1 (1ol = (et (0] <N 16
(TS gT= Y L0 = 1 ot Yo (] =T 17
ENVIrONMENTAl FACIOIS.....uuiiiiiii ettt e e e et e e e et e e e e e et e e e s e sba s e e e s sabaeeeseeraneeseesans 20
IMPACT OF CHILDHOOD OBESITY oeeiiiiie ettt et e e e et et s e e e e e e e anaaaneseeeaeaaaans 23
THEORETICAL FRAMEW ORK ....euet ittt ettt ettt et e e et e e e e e e e et et eeseeeeeaaaaeees 24
DEFINITION OF THE VARIABLES ... ..ottt ettt e e e e e e e e a e e e e s e e e e as 33
CONCEPTUAL MODEL ...ttt e e e e et e e e e e e e et e e e e e e e e e ereneeeaenanans 35
[ R R O I I 0] 35
CHAPTER I11: METHODOLOGY ..ottt ettt e e e e e ettt e e e e e e e e e 8.3
SAMPILE ... e e et ———————— e e e aetttt i aaaaaaes 8.3
CONSTRUCTS AND MEASURES ....ouoiiiii ettt ettt s s e s e e e e s e e e e ne s e e e aeba b s 39
PROCEDURE ...t eeeee et e e e e e e e e e e e e ettt e e e e e e e e e eeeeae et eeee e e e e seeeeeaeesennnnnanes 40
DATA AN ALY SE S ...t e e et r e e e e e e e e e e e e e e et et e e e e anaeas 41
CHAPTER 1V RESUL TS ittt ittt ettt ettt e s et e e e e e e e e et e et e e e s seeeeeeeseeeseseasaneranas 47
DESCRIPTIVE STATISTICS OF THE DATA ..ottt et e ettt s e s e e e e e anaaaaanaeeaanes 47
DESCRIPTIVE STATISTICS BY LIVING ARRANGEMENT ...oeetttceeee ettt 55
DESCRIPTIVE STATISTICS BY AGE ..ottt ettt e e e e e e e e ettt e e eseae s e s e e e aesaeneesaanes 60
DESCRIPTIVE STATISTICS BY GENDER..........cottmeeeeeeeieie e e e e e ae e e e eeeveeaaaranee s 62
REGRESSION MODELS ...ttt e ettt e e s e e e e e e e ettt e e et e b e s e seeeeeseseeesesbananns 66
CHAPTER V: DISCUSSION ... .ottt te e e e e e e e e e e e et e e e e e e s e e e eeeeeeeseeenaaaaes 78
PARENTAL WORK HOURS ...ttt et e e e e e et ettt s e s e e e e e s saaeeeesesaababasneseeeeees 78
PARENTAL HOURLY WAGKE . ... .ottt e e e e e e e e e e e e et e e e s e e eeeaeeranenes 79
ANALYSIS OF PARENT-CHILD ACTIVITIES ... .oiieieeeeeeeee ettt 79
PARENTAL BIMI oottt e et e e e e e e et et e e e e e e e e e e e ee et ee e e e et e e e s eeeeeeereeeeena s 79
SUMM A RY ettt ettt et e e e e e e e e ettt ettt eeeeetete ettt aeaaaaaeaaaes 83
LIMITATIONS L.t e et e e e e e e e e e e e e e et e e atab e seseeeeeaaaesseseesae bbbt e sesesssesseeenereres 86
CONCLUSIONS AND RECOMMENDATIONS ..ottt ettt 87
APPENDICES ... oottt et e e e e e e e e e e e ettt e e e e e e et e e e e et et a e ———————— 85
APPENDIX A: BMI GROWTH CHART FOR BOYS AGED 2-20ucc.uuuueiiiiiieieeieieeeeee e 93
APPENDIX B: BMI GROWTH CHART FOR GIRLS AGED 2-20.....uuuiiiiiieeieieeeeeeeaeane 94
APPENDIX C. HP 2010 NUTRITION AND OVERWEIGHT OBJHTQVES ......ovoeeieeeeeeeeveeeeei, 95
APPENDIX D. HP 2020 NUTRITION AND WEIGHT STATUS D&FT OBJECTIVES................ 97
APPENDIX E. HP 2010 PHYSICAL AVTIVITY AND FITNES®BJECTIVES........ccoovvvvevvnnn, 99
APPENDIX F: HP 2020 PHYSICAL ACTIVITY AND FITNES®RAFT OBJECTIVES............... 101
APPENDIX G. HP 2010 NUTRITION & PHYSICAL ACTIVITYOBJECTIVES .....ucoeiiiiieeeeiieeeiin, 101
APPENDIX H: IRB APPROVAL FORM ...ttt ettt s s e s e e e e e e nnenanes 104
REFERENCES . ... oottt ettt e e s et e e e e e et et et e e e e s e eeeeeeeeeeeeee e et aeereeas 105



LIST OF TABLES

1. CLASSIFICATION OF ADULT OVERWEIGHT AND OBESITBY BMI ..........coceeeeees 11
2. CLASSIFICATION OF CHILD OVERWEIGHT AND OBESITBY BMI.......ccccccvvviennee. 15
3. DESCRIPTIVE STATISTICS FOR TARGET SAMPLE ..cco.iiiiiiiii 84
4. WEIGHTED MEANS BY AGE AND SEX ......ottiiiimmmmiieiiee e 56

5. DIETARY FACTORS RELATED TO CHILD BODY MASS OUTGOMES BY AGE
AND SEX FOR FULL SAMPLE ....ooiiiiiii e 65

6. REGRESSION ANALYSIS EXAMINING PREDICTORS OF CHDREN'S
PERCENTILE BMI ...ttt ettt e e e s n e s eee e 68

7. REGRESSION ANALYSIS INCLUDING ACTIVITIES PREDIONG
CHILDREN'S PERCENTILE BMI...ouiiiiiiiiiiitmmmeeeeieeieeeeee et 72

8. THE CHANGE IN THE EFFECT OF PARENTAL EMPLOYMEN®N CHILDREN'S
PERCENTILE BMI BY PARENT-CHILD BEHAVIOR....oom i 47

9. REGRESSION ANALYSIS INCLUDING ACTIVITIES PREDIONG
PERCENTILE BMI FOR CHILDREN AGE 10-13 ....ccoriiiiiiiiiieeee e 75

10. REGRESSION ANALYSIS INCLUDING ACTIVITIES PRE@ITING PERCENTILE
BMI FOR CHILDREN AGE 14-19 ......oititiiecemiiiiiieeieee et 76



LIST OF FIGURES

1. PERCENT OF OBESE ADULTS BY STATE ..ottt iceeeeieiiieiireeie e 13
2. MEDIAN INCOME BY STATE ..ottt 14
3. CHILD HEALTH PRODUCTION CURVE FOR PARENTAL INPUHOURS ...........ccccccciinnns 28
3B. MARGINAL PRODUCT CURVES FOR PARENTAL HOURS.........c.ccoeiciieee e 30
4. MARGINAL COST CURVES OF CHILD HEALTH PRODUCTION........cccoiiiiiiieeiiiiieeeeeee 31
4B. OPTIMUM LEVEL OF CHILD HEALTH PRODUCTION BY PRENTS ......cccocceveiiiiineeeennn 32
5. CONCEPTUAL MODEL ...ttt ettt a e e e e e e e et e e n e e e e e e e e 35
6. PERCENTILE BMI RANKINGS FOR BOYS......oiiicceeiiiiiiiiiiiieeee e 49
7. PERCENTILE BMI RANKINGS FOR GIRLS ...t 50
8. PERCENTILE BMI CURVES FOR BOYS AND GIRLS .o 51
9. PERCENTILE BMI PLOTTED AGAINST BMI FOR BOYS.....cooi i 53
10. PERCENTILE BMI PLOTTED AGAINST BMI FOR GIRLS........cccoiiiiiiiieiieeee e 54

Vi



CHAPTER I: INTRODUCTION

The prevalence of overweight and obesity among children and adolescents has
increased dramatically over the last four decades. Since the 1970s, childhood obesity
rates have more than tripled in the United States (CDC, 2009). Increasesnaigher
status have been observed across all ages, ethnic groups, and both genders, with children
from minority and low socioeconomic backgrounds disproportionately affected (Lin,
Huang, & French, 2004; Wang & Beydoun, 2007). Although similar patterns of
increasing childhood overweight and obesity have emerged worldwide, childhood obesit
in the United States persists at a level nearly double that observed among other
industrialized nations (Sassi, Devaux, Cecchini, & Rusticelli, 2009). Global andalat
trends toward increasing childhood obesity and overweight are disconcévéngle
pervasiveness of the disorder and its attendant comorbidities.

In addition to environmental, psychosocial and genetic factors that maibotet
to rising childhood obesity rates, parental choices and constraints also exiei¢ rednhs
influence on child weight outcomes. Dramatic changes in family struatdriabor
force participation over the past half century coincide with rising childhoodtypbes
Specifically, increased labor force participation rates may beilsotihg to increasingly
obesogenic home environments. Hence, parental employment status and work schedules
may be important contributing factors to the current epidemic of obesitiathld&s
James, 2005; Sassi, Devaux, Cecchini, & Rusticelli, 2009).

The worldwide rise in childhood overweight and obesity is anticipated to have
long-term health implications. According to recent Surgeon General &stima

approximately seventy percent of obese adolescents will remain obehkdtaglhS.



Surgeon General, 2007). Overweight youth therefore face elevated risk faonsme
weight-related chronic conditions including cardiovascular disease, typb&eatia
pulmonary disease, psychosocial disorders and certain cancers (Daniels, 2(46;&las
James, 2005). The early onset of overweight is expected to exacerbate syateage
inflicted by chronic obesity-related disorders and may decreasxiectancies among
this generation (Daniels, 2006; Olshansky, Passaro, & Hershow et al., 2005).

In addition to elevated risk for many weight-related chronic conditions, prevalent
overweight and obesity also impose numerous direct and indirect costs. Datsct ¢
include preventive, diagnostic, and treatment services. Indirect costs ensdhgas
value of income lost from decreased productivity, loss of utility from réstriactivity,
increased absenteeism at work, downtime, and loss of future income because of
premature death, as well as other losses that the family and the sogietcunrdecause
of premature death (Wolf, 1998; Wolf & Colditz, 1998). Given the long-termIsocia
health, and economic costs associated with obesity, the epidemic rise in childhood
overweight and obesity has been identified as a critical public health conogriariK
Liverman, & Kraak, 2005).

While accelerating childhood obesity incidence and prevalence rates have
increasingly become the focus of public health research, the etiology of ayleresed
obesity remains poorly understood. It has long been acknowledged that gene®jday a
in the onset of obesity, but genetic factors do not operate independently of behavior and
the environment (Coady et al., 2002). Analysis of extant literature indibatteis t
addition to genetic influences, shared environmental factors have a substtadialre

observed familial patterns of obesity (Silventoinen et al., 2010). In rare oastabolic



or hormonal disorders such as hypothyroidism, Prader-Willi syndrome, or ekt
syndrome may drastically alter energy expenditure or intake rates, bustheajarity

of early onset obesity is not attributable to simple Mendelian disorders (CQ01).
Consequently, behavioral and environmental factors are emphasized in childhood obesity
research.

Fundamentally, obesity is a problem of energy imbalance. Caloric consumption
that outpaces energy expenditure results in the deposition of unused energy as fat. Thus
a key behavioral risk factor for childhood obesity involves excess caloric intake.
Previous research findings indicate that dietary patterns which include fregeaist
away from home, omitting breakfast, large portion sizes, consumption of pre-prepare
and pre-packaged food, sugar-sweetened beverage consumption and frequent snacking
are associated with increased rates of child and adolescent overweidatg@mé&

Butcher, 2006; French et al., 2001; Haines et al., 2007; Ludwig, Peterson, & Gortmaker
2001).

In addition to high caloric intake, low levels of physical activity mag als
constitute obesogenic behavior. An estimated fifty-eight percent of Ameriddrechi
ages 6-11 do not engage in the recommended amount of daily physical activity and by
adolescence the proportion jumps to ninety-two percent (Troiano et al., 200@ntBg
behavior related to media consumption has been shown to be a significant contributing
factor to increased obesity rates among children and adolescents (€trasp2001;
Dennison & Edmunds, 2008). Reports indicate that the average child spends 5.5 hours
per day using some form of media (CDC, 2005). Media use has been associated with a

reduction in metabolic rate, increased snacking during media use, increasedexpos



food marketing, and a reduction in discretionary time that may have been allotted to
physical activity (Coon & Tucker, 2002; IOM, 2005; Lowry et al., 2002).

Environmental factors may also place children at greater risk forajergl
obesity and overweight. A number of key environmental settings have been highlighte
in the current literature as potential contributors to childhood and adolescent obesity
including communities, school, and family contexts (IOM, 2005; Story et al., 2006).

The community environment in which a child resides may encourage or
discourage healthy dietary and physical activity practices. Itllsdaeumented that
low-income neighborhoods have fewer supermarkets, more small grocery stores, and
higher per capita fast food establishments (Chung & Myers, 1999; Morland29G2;
Swinburn et al., 2004). Such communities have been referred to as “food deserts” where
residents face restricted access to fresh fruits and vegetables anthemeaged risk of
developing obesity and overweight (Cummins & Mcintyre, 2002; Pearson et al., 2005).
Children living in neighborhoods that lack affordable fresh produce have been shown to
experience elevated overweight compared to children living in neighborhoods wher
fruits and vegetables are more affordable (Sturm & Datar, 2005). Builbameént
features within a community such as sidewalks, bike paths and parks also affect
children’s ability to engage in safe recreational activities anéfibrer may impact child
weight outcomes (IOM, 2005).

Given that ninety-five percent of children aged 5-17 in this country are enrolled in
school, educational settings represent another key influence on childhood obesity rat
(Story, Kaphingst, & French, 2006). Lee et al., (2007) argue that school envirtsnme

are becoming increasingly obesogenic due to widespread reductions in physiaabaduc



and recess. Only 3.8 percent of all elementary schools, 7.9 percent of middle andools
2.1 percent of high schools provide daily physical education for students (Lee et al.,
2007).

Schools are also the site of a substantial portion of children’s daily caltatke.
According to the third School Nutrition Dietary Assessment (SNDA-IIDrerthan one-
fourth of the average American child’s daily food is both acquired and consumed at
school (Story, 2009). For children participating in the School Breakfast Pr¢§ia)
and National School Lunch Program (NSLP), this proportion may be as high as half of a
child’s daily food consumption (Gleason & Dodd, 2009). Several studies have indicated
that school environments that include competitive food sales, school stores, and vending
machines may negatively impact child weight status (Anderson, Butcher &4,.&003;
Kubik et al., 2003)

Environmental factors likely to exert the greatest influence on childhoodybes
outcomes are those found within the family context. According to the Ecaldgoxlel
of Development, proximal processes have the greatest impact on children
(Bronfenbrenner, 1994). Changes in family structure that have occurred opasthe
half century, namely the dramatic rise in dual-earner families and wgoskigle parent
families, represent an important family level factor that may be contrghtd childhood
and adolescent obesity rates (Haslam & James, 2005).

Rising childhood obesity rates observed over the last four decades coincide with
pronounced increases in maternal labor force participation, especially araorenw
with young children (Hoffman & Averett, 2010; U.S. Census Bureau, 2009). Poverty

reduction policies such as the 1996 Personal Responsibility and Work Opportunity



Reconciliation Act (PRWORA) have led to a marked increase in labor foroeipeation
by women with young children, with the number of employed mothers with children
under 18 increasing from forty-seven percent in 1975 to seventy-one percent in 2008
(U.S. Department of Labor, Bureau of Labor Statistics, 2009

Observation of concurrent expansions in childhood obesity and maternal
employment has led researchers to explore a link between maternal werkfor
participation and childhood overweight. Recent studies have reported a positive
association between maternal employment and rising childhood obesity rates¢hnder
Butcher, & Levine, 2003; Cawley & Liu, 2007; Fertig, Glomm, & Tchernis; 2009).
Scholars have largely ignored the role of fathers in child weight outcomesydrowe
This relative lack of attention to paternal contributions is surprising gnagrparental
behaviors related to diet, exercise, and leisure activity selection modedgtidryparent
is likely to influence child behavior (Bronfenbrenner, 1994; Bandura, 2004).

The convergence in male and female labor force participation rates has
precipitated a measure of convergence in housework participation rates. &amehi
et al., (2000) show that the female housework hours have decreased by half over the past
40 years while male housework hours have doubled. Although employed women still
perform a larger share of the housework than employed fathers, that gap has been
consistently narrowing in recent years, suggesting that paternal cantrgotd
household functioning and child health production may become increasingly relevant
(Kroska, 2004). At present it is estimated that women perform approximatelgf60%
household duties, whereas men perform 40% of domestic chores, with both partners

overestimating their relative contribution to household work (Lee & Waite, 2005).



Housework is defined here as the unpaid labor which contributes to the well-being
of family members (Shelton & John, 1996). Such labor would include meal preparation,
the cleaning of clothes, home and yard maintenance, child care, emotional,saqgbort
household management (Coltrane, 2000). While some of this labor may be outsourced
via services such as childcare, dry cleaning, and take out food, the majority oftiduse
is completed by household members (Bianchi et al., 2000). Time invested inidomest
labor by mothers and fathers is anticipated to have an impact on the healtHldeinge
of household members, particularly children.

In recent decades, however, the total amount of time allotted by parents to
domestic tasks has decreased (Tijdens & Ruijter, 2004). As women have steadity
into the paid labor force, men have increased their contributions to housework, but not
sufficiently to compensate for the decrease in women’s time spent on dolalesti
(Gershuny, Godwin, & Jones, 1994). It has been hypothesized that decreased time spent
by parents on household responsibilities could negatively impact children’s tdealto
poorer dietary and physical activity related behaviors associated witbflaakervision
(Andersen et al., 2003, Ruhm, 2008). Given that mothers and fathers relative
contributions to the unpaid domestic work and paid labor force participation are
converging, it is imperative that contemporary childhood obesity researcimtake i

account both maternal and paternal contributions to child health outcomes.

Purpose of Study
The purpose of this study was to investigate the significance of parental

employment in child weight outcomes. Participation in the paid labor force reduces



discretionary time available for direct contact with one’s child and involvemeattild-
rearing activities. Previous studies have found that maternal employrdeoése
maternal time investments into child health production, thus leading to elevated
childhood obesity rates (Anderson, Butcher, & Levine, 2003; Cawley & Liu, 2007,
Fertig, Glomm, & Tchernis; 2009). The current study examined the importance of
paternal employment relative to that of maternal employment in childhood olaessity
well as the variations in that influence related to child age and otherdaktoreover,
potential behavioral pathways by which parents influenced child weight outcaenes w
explored and their significance evaluated. This research adds to currentdgeine
examining the joint impact of parental behaviors on children’s body mass i(@dé¢s).
Previous American studies of associations between maternal employment and
childhood obesity have primarily utilized child height, weight, and matemaloyment
data from the National Longitudinal Survey of Youth (NLSY). This researamiees
information from the Child Development Supplement (CDS) of the Panel Study of
Income Dynamics (PSID). The CDS is useful for studying childhood overweigbsity
and related health behaviors because in addition to child height and weightegaitabl
provides information on children’s daily activities and interactions with theamps
The CDS can be linked to the main PSID household survey to examine mechanisms and
pathways by which parental practices, particularly mothers’ ahdridtemployment and
shared parent-child activities, may impact child health outcomes. The current
investigation of both parental roles in childhood obesity using the CDS data enlmences t
knowledge of scholars, program planners and policy makers in relation to family

dynamics and parental role in influencing this major public health issue.



CHAPTER II: REVIEW OF LITERATURE

Children have been identified as the fastest-growing demographic among the U.S.
overweight population (Janssen et al., 2004). Almost one-third (31.9 percent) of children
and adolescents in the United States have body mass indices that qualifieséfther as
overweight or obese (Ogden et al., 2008). This figure represents a three4feddenia
obesity rates for children aged two to nineteen over the past three decadesdAider
Butcher, 2006). Research has shown that overweight children are likely to continue to be
overweight as adults (Singh, 2008). Serdula, et al., (1993) report that half of obese
children continue to be obese as adults. Elevated obesity rates lead to kbthrideal
economic consequences, imposing significant burden on individuals, families, and
society. Overweight and obese individuals have higher risk of coronary heade]is
type 2 diabetes, certain cancers, and myriad additional health problerfls. N(NLLBI
Obesity Education Initiative). Economic costs of those who suffer for ovdrigagl
obesity are also substantive. A 1998 estimate shows that related medg#&bicost
overweight and obesity is 9.1 percent of total U.S. medical expenditures, or roughly
$78.5 billion (Finkelstein, Fiebelkorn, & Wang, 2003).

Determinants of obesity operate at social, economic, environmental, fanaily, a
individual levels. While, social, economic, environment, and individual determinants are
receiving significant attention in the current literature on obesity, pgthiasawhich
parents may influence child weight outcomes is yet to be fully explored.

The current chapter reviews the literature on the etiology of childhood obesity and
highlights the important role parents play in child health outcomes. First, tipecha

begins by defining overweight and obesity and exploring national and interalati



obesity trends. Second, contributors to child obesity, including those of genetic,
behavioral, and environmental factors are presented. Third, the impabitdbbod

obesity and related health burdens are briefly discussed. Fourth, a tlabonetiel of

child health production, which is based on the rational choice model of health economics
is presented and its implications considered. The chapter concludes by déningin
variables used in this study and specifying hypotheses about the various srashani

which parents may influence child body mass outcomes.

Defining Overweight and Obesity in Adults

Body mass index (BMI) is the most widely used measure of adiposity in children
and adults. Itis defined as weight in kilograms divided by height in metergdquar
(kg/mP). Although BMI is an indirect measure of adiposity, it is correlated witcdir
measures such as dual energy X-ray absorptiometry (DEXA) and unelewegghing
(Rothman 2008). Shortcomings of BMI as a measure of obesity include the fact that it
does not take bone structure, age, gender, fat distribution or muscle mass into
consideration (Cohn, 1987; Jackson, 2002; Rothman, 2008). Variations in adiposity
related to age and gender have been addressed by the CDC for boys and gialsd Age
sex specific growth charts have been developed which specify a child’s Béé¢hpier
ranking in comparison to a reference group of same-sex, same-age peepEwHoRs
A and B). Despite the specified flaws in BMI as a measurement of obmhity,direct
measures such as skin fold tests or bioelectrical impedance are cost-{pehilttime
intensive, therefore BMI remains the most practical measure of owgrnand obesity

for widespread epidemiological use (Cole, Bellizzi, Flegal, & Dietz, 2Bd@es, 2009).
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According to National Institutes of Health guidelines for adults, a BMiesab
less than 18.5 kg/fis considered underweight (NIH, 1998). Adult BMI scores between
18.5 and 24.9 kg/frcomprise the healthy or normal weight range. A BMI score greater
than or equal to 25 kg/but less thad0 kg/n? qualifies an individual as overweight.
Finally, a BMI score of thirty or greater (BM0 kg/n¥) meets the criteria for obesity in
adults. Individuals with body mass indices greater than 40%egéclassified as
extremely obese. These BMI thresholds and obesity cutoffs represent thabeonae
which chronic diseases are expected to increase. Application of these threshados t
and ethnic minorities may not be appropriate, however, as some ethnic groupsenay ha
differing thresholds above which weight-related chronic conditions are rkehg tio
develop (OECD, 2009).

Current national prevalence rates for each category of adult weagid ate
presented in Table 1. Less than 2% of U.S. adults have body mass indices thaagualify
underweight. Approximately one-quarter of American adults have BMIs thatitiain
the normal or healthy range. The remaining 73.5% of U.S. adults are either girerwei
or obese according to the most recent National Health Examination Survey (NHES
2006). Given that nearly three-quarters of the country’s adult population belong to a
weight status that is higher than is considered healthy, the health and econdsnic cos
associated with chronic, excess weight among Americans is substadtiateeasing.

Table 1. Classification of Adult Overweight and Obesity by BMI

Category BMI (kg/r) U.S. Prevalence (Age 20-74)
Underweight <185 1.8%

Normal 18.5-24.9 24.7%

Overweight 25.0-29.9 32.2%

Obese 30.0—39.9 35.1%

Extremely Obese | >40 6.2%

Source: NHES: National Health Examination Survé})206; Pregnant females excluded.
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Within the United States, regional variations in obesity have a negative
association with income (Baum, 2009; BRFSS, 2008). Figure 1 and Figure 2 provide an
illustration of this inverse relationship that has been observed between aduit iesit
and socioeconomic level. Figure 1 provides obesity percentages by stgteréed by
the CDC'’s Behavioral Risk Factor Surveillance System (BRFSS), raredhighest to
lowest. Figure 2 provides a ranking from lowest to highest of median incomesehy sta
using data from the most recent U.S. Census. Side-by-side comparison of statgsranki
highlights the impact of socioeconomic status on obesity rates. States wadivéise
median incomes tend to have the highest proportion of obese adults. Conversely, those
states that reported the highest median incomes generally had the lowigtratess
These reported descriptions are also suggestive of the importancenalégctors

(such as income, geographic, and environmental differences) as determinansstpf obe

Defining Overweight and Obesity in Children

Applying the standard adult obesity cutoff values to children has proven
problematic given that BMI varies considerably as children grow (€aé&, 2000).
Body composition among children and adolescents changes in relation to age and gende
thus BMI-for-age growth charts have been developed based on nationallgnégtigs
National Health and Nutrition Examination Survey (NHANES) data from the 1960s
1980s (Bini et al., 2000). In contrast to crude anthropometric measures, percenti
rankings provide relative estimates of child weight categories (unagrivaormal,
overweight, or obese) which take into account the child’s sex and age. Based upon CDC

definitions, children with relative BMI percentages below t'ﬁepércentile are
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Figure 1. Percent of Obese Adults by State*
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Figure 2. Median Income by State
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considered underweight. Children in tH&tBrough 8#' percentile are defined as having
normal weight. A BMI score falling between thé"&nd 95 percentile qualifies a child as
overweight. Children with BMI percentiles in'9%0 97" percentile range are considered

obese. Extreme obesity is defined as having a BMI percentile of 97 or deestéable 2).

Table 2. Classification of Child Overweight and Obesity by BMI

Category Percentile Rank U.S. Prevalence (Ages 2-19)
Underweight <5 3.3%
Normal 8" to 85" 60.%
Overweight (At risk of overweight) 85to 95" 14.8%
Obese (Overweight) g5t0 97" 5.0%
Extremely Obese (Overweight) | >97th 11.9%

Source: CDC, 2009; Ogden et al., 2010.

While the recent trends indicate that overweight and obesity prevalence may be
leveling off for most children except the heaviest boys, Ogtlah, (2008) report that
during 2007-2008 nearly one-third (31.7%) of American children and adolescents aged 2
through 19 years have body mass indices that qualify them as either oveweaigbse,
with 14.8 percent falling between the"8&nd 9%' percentile and 5.0 percent of American
children falling between the 8%and 97th percentiles. An additional 11.9 percent of US
children had BMI percentiles at or above th& @ércentile, the cutoff for extreme
obesity.

The phrase “at risk of overweight” is sometimes substituted for overweigit whe
referring to child weight status. Similarly, some researchersrgmeise the term
overweight in place of obese. Though the terms have been used interchangeably in the
past, recent expert panels have advocated the use of the terms overweight aad obese
standard nomenclature for references to high body mass categories &ifaneg c

(Krebs et al., 2007). In the interest of conciseness and in order to be consisteatultit
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terminology, the child weight status categories between theid® 95' percentile is
referred to here as overweight. Body mass index percentiles at or ab®& the

percentile are designated as obese.

Contributing Factors to Childhood Obesity

As with obesity in adults, the causal pathway of childhood obesity is complex and
multi-factorial. While no single factor has been isolated as the unique preihaber
cause of childhood obesity, the fundamental cause of the disorder is a patsoniof c
imbalance (Butte, Christiansen, & Sgrensen, 2007). The physiological consequence of
consuming more calories than are expended is the storage of excess efargy as
Dietary thermogenesis, basal metabolic activity, and physical exemiostantly expend
energy, but for many individuals caloric intake outpaces biological requitem®ver
time, such energy dysregulation gives rise to overweight and obesity. Althougly ene
imbalance is the underlying cause of overweight and obesity, a number of factors hav
been identified as contributing to an individual’s level of caloric intake anchdikpee,

including genetics, behavioral practices, and environmental characteristic

Genetic Factors
One predisposing factor for obesity in children and adults is genetic vulngrabilit
It has been estimated that hereditary factors may account for 25-40 pueritent
observed variation in obesity phenotypes (Bouchard, 1997). Twin studies have repeatedly
indicated that Body Mass Indices of identical twins are more similar tioge tf
fraternal twins (Dubois et al., 2007; Rasmussen et al., 2005; Wardle, Carnedithia&

Plomin, 2008). Adoption studies have also supported a link between genetics and
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susceptibility to overweight and obesity (Johansson-Kark et al., 2002). In addition t
genetic influences observed in previous twin and adoption studies, shared environmental
factors have also been found to give rise to correlations in obesity ratesmeivelated
adoptive parents and their adoptive children (Silventoinen et al, 2010).

Although a genetic propensity for obesity may exist, biological suscéptibil
alone cannot explain the dramatic rise in obesity rates observed in reagent Haas,
modifiable behavior and environmental risk factors have increasingly beberfectis
of childhood obesity interventions and research (Brown & Summerbell, 2009;

Dominguez-Vasquez, Olivares, & Santos, 2008; Mayer, 2009; Mitchell et al., 2009).

Behavioral Factors

In addition to genetic vulnerability, numerous other factors have been shown to
contribute to overweight and obesity. Previous research has indicated thapat@nus
that include frequent meals away from home, large portions, consumption of pre-
prepared and pre-packaged food, the consumption of sugar-sweetened beverages and
frequent snacking have all been linked to increased rates of overweight (Ludwig,
Peterson, & Gortmaker, 2001). Beverages containing high fructose corn syrup have
increasingly become an target of concern because they are high in calodi¢snd to be
the least satiating form of caloric intake (DiMeglio & Mattes, 2000571$h2005).

In Healthy People 2010 (HP 2010), seventeen objectives highlight the negative
impact of poor nutrition on health and weight status. HP 2010 calls for a reduction in the

proportion of obese American children and adults and sets forth numerous dielary goa
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related to weight status and growth, food and nutrient composition, iron deficiencies, and
the availability of nutrition counseling.

In terms of food and nutritional composition, HP 2010 seeks to increase the daily
servings of fruits and vegetables, particularly orange and dark green veggeégaiol grain
products. Limits on sodium intake and calories from fat and saturated fat afeedpeci
along with a prescribed minimum calcium intake for children. The objective ofirgdu
iron deficiency among young children is also set forward.

Finally, HP 2010 calls for improvements to school and work place environments
that would foster better nutrition. It is emphasized that school snacks andshumats
contribute to children’s good overall dietary quality. The publication also sets &g
higher participation in worksite health and nutrition classes as well assadrphysician
office visits for individuals with diabetes, cardiovascular disease, or hyjoernia (see
Appendix C).

The Healthy People 2020 nutrition and weight status draft objectives retain
previous objectives related to reducing obesity rates among both children and adults.
Objectives addressing the need for increased fruit and vegetable consumptgon whi
limiting fat and sodium intake are also retained. Additionally, new objectilasdeo
preventing inappropriate weight gain, increasing monitoring of patient B}Is b
physicians, and limiting the intake of calories derived from added fats and sefiact
concern among policy makers and government officials regarding growisgyotztes
and unhealthy dietary patterns (see Appendix D).

A widespread reduction in physical activity has also been linked to insrgase

child and adolescent obesity rates. In 1996 the Surgeon General releasetinegdits
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on physical activity and health indicating the significant role that miacplays in the
development of obesity and overweight. Despite Surgeon General Warnings, it is
estimated that over 50% of all Americans do not engage in the recommended amount of
physical activity (CDC, 2005). The most recent iteration of Healthy Peoptains

fifteen objectives related to this growing trend toward a sedentastyldéeand highlights

the need for greater physical activity in order to improve health outcomab fo

Americans. In particular, participation in moderate to vigorous physicaltgds
recommended for both children and adults at least 3 days per week. Among adults,
emphasis is placed on maintaining flexibility and strength through regudtatsirg and
weight training. HP 2010 also recommends an increase in worksite physicsd atme
activity programs. For children, greater emphasis is placed on participatiatyin da
physical education within schools and a reduction in television viewing hours. For both
children and adults HP 2010 recommends increasing the proportion of travel that is done
by walking or biking. Finally, HP 2010 calls for greater access to schoatiéscil

outside of school hours and during vacations in order to augment the physical fithess
resources available to community residents (see Appendix E).

Increased media consumption has been shown to be a significant contributing
factor to both physical inactivity and increased overweight status amaddigenhand
adolescents (Crespo et al., 2001). Reports indicate that the average child spends 5.5
hours per day using some form of media (CDC, 2005). Media use has been associated
with a reduction in metabolic rate, increased snacking during media usesattrea
exposure to food marketing, and a reduction in discretionary time that may have been

allotted to physical activity (Coon & Tucker, 2002; Lowry et al., 2002; IOM, 2005).
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Mounting concern over the impact of sedentary behaviors and excessive media
consumption among children and adolescents is evident in several of the new and
modified goals included in the Healthy People 2020 physical activity andditraft

objectives (see Appendix F).

Environmental Factors. School, Child Care, and Household Influences

Change in environmental risk factors, such as increased availability of
convenience or fast foods, has improved the efficiency of caloric consumption (Chou et
al., 2004). Fast food restaurants have become ubiquitous (Cutler, Glaeser, & Shapiro,
2003). Technological advances and declining relative food prices have also cedtribut
to an increased demand for calorie-rich foods (Lakdawalla & Philipson, 2002; Philipson
& Posner, 1999).

Within the food market, portion sizes have also increased dramatically in recent
decades, as have marketing expenditures for carbonated soft drinks (Yountje& Nes
2002). Advertising expenses for soft drinks have significantly outpaced that of other
food-related advertising, and children’s food preferences and consumption patterns ha
been found to be influenced by such marketing (Borzekowski & Robinson, 2001; Harris
et al., 2002).

The school environment has been identified by some researchers as a contributor
to the observed increase in children’s body mass indices in recent years. Potentia
reasons for the observed untoward health outcomes include increased acoegs to ‘|
foods, vending machines, school stores, and increased soda pop sales (Anderson &

Butcher, 2006; Kubik et al., 2003). It has also been argued that pressure to perform well
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on standardized tests has also led schools to cut physical education andmecess t
(Story, Kaphingst, & French, 2006a). Indeed, fewer than ten percent of alhéeme
middle school and high school children receive the recommended daily amount of
physical activity (Lee et al., 2007). Ironically, weight problems haea lbegatively
associated with academic performance, suggesting that the practice of rgdhysicgl
education may not improve overall test scores (Schwimmer, Burwinkle, & Varni, 2003;
Tershakovec, Weller, & Gallagher, 1994).

Given that child care participation rates have risen consistently over tifeypas
decades, this setting is having an increasing influence on developmentabitiageof
children in this country (Blank, 2005). It has been asserted in the current laerettur
uniform standards have not been widely applied to the nutritional or phydieélyac
quality provided in child care facilities (Story, Kaphingst, & French, 2006&gukation
of child care centers occurs on a state level, thus standards may vary wiféyt(H
1996). Some researchers assume that child care providers will have less efl a vest
interest in the long-term health and well-being of children in their canevtbald the
child’s parents, resulting in increased television viewing, less time irdewdstivities,
and a greater quantity of unhealthy snacks than would be observed under parental
supervision (Fertig, Glomm, & Tchernis, 2009).

Recent literature has also reported that shared household level behaviors,
particularly those related to dietary consumption and physical activgislev
significantly predict overweight and obesity in children (Sassi, Devawchie, &
Rusticelli, 2009). Although the contribution of fathers has not been adequatelyeexplor

in the current research, a growing number of studies have begun to invebggatpdct
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of weekly maternal hours worked on child nutrition and physical activity. (Anderson,
Butcher, & Levine, 2003; Cawley & Liu, 2007; Fertig, Glomm, & Tchernis; 2009;
Lamerz et al., 2005; Ruhm, 2008). For example, one proposed mechanism by which
maternal employment may impact child nutrition is a reduction in the iartiand or
duration of breastfeeding. From infancy it is expected that newborns of employed
mothers are less likely to have been breastfed or will have terminateddedingt

earlier than the children of non-employed mothers. Associations between bélieg bot
fed and being overweight as a child and adult have been reported in the curegnotditer
(Lucas et al., 1980, Lucas et al 1981). Thus, it may be that a mothers’ averkdmwsr
are correlated with children’s BMI because they are a good indicatoe probability
that children were bottle fed.

Another proposed explanation for the positive association between maternal
employment and increasing child body mass is related to time constrainexnalat
hours dedicated to external workforce participation reduces the amount of tinesawom
have available for the preparation of nutritionally balanced meals, and fostézrg
reliance on convenience or fast food (Anderson, Butcher, & Levine. 2003; Cawley & L
2007).

Additionally, it has been asserted that children of working mothers are more
likely to engage in sedentary afterschool behaviors, such as T.V. viewing oiggamin
these children are also more likely to choose unhealthy snacks when left unsgpervis
(Aizer, 2004; Fertig, Glomm, & Tchernis 2009). The impact of paternal work hours on
child nutrition and physical activity has been largely ignored in the extamitliterand

requires further attention.
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Impact of Childhood Obesity

Childhood obesity places young people at risk for numerous physical and
emotional problems. Myriad health complications have been linked to childhood obesity
in the current literature including cardiovascular risk factors such a2 tglfabetes, high
blood pressure, high cholesterol, and dyslipidemia (Baker, Olsen, & Sgrensen, 2007,
Mokdad et al., 2003; Muntner et al., 2004; Weiss, Shaw, Savoye, Caprio, 2009). Excess
weight during childhood has also been associated with pulmonary complications such as
asthma and sleep apnea (Fiorino & Brooks, 2009). Childhood obesity has also been
linked to liver disease, orthopedic problems and negative psychological outcomes
(Libbey, et al., 2008; Mathur, Das, & Arora, 2007; Taylor et al., 2007).

Increasing rates of childhood obesity are of particular concern givemiherous
health implications associated with excess weight gain during youth. Thebextant
research suggests that overweight and obesity in youth are likely taearrinto the
adult years (Singh, 2008). Thus, obese children are exposed to health problems that once
afflicted only adults are also at elevated risk for long-term exposure to thaahr
diseases associated with adult obesity (Paxson, Donahue, Orleans, & Grisso, 2006).

The economic burden of childhood obesity is also substantial. Recent research
has indicated obesity-related health care costs among children age 6slihgeathan
tripled from $35 million in 1979-1981 to $127 million from 1997-1999 (Wang & Dietz,
2002). More recently it has been reported that between 2001 and 2005 annual
expenditures on obesity-related hospitalizations had increased further from $125.9 to
$237.6 million dollars among children aged 2-19 (Trasande, Liu, Fryer, & Weitzman,

2009). Over this same time period, Medicaid spending on obesity-related
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hospitalizations increased 120 percent, from $53.6 million in 2001 to $118.1 million in
2005, contributing to tax-payer burden and increased health care costs (Border, Smit

Keehan, Sisko, Poisal, et al., 2006; Trasande, Liu, Fryer, & Weitzman, 2009).

Theoretical Framework

The empirical relationship between parental employment and childhood obesity is
examined in this study using a rational choice theory of microeconomican&ati
choice theory has been utilized by economists to study a wide varietyiaf soc
phenomenon (Becker, 1965). In general terms, rational choice theory posits that
individuals behave in ways that maximize benefits while minimizing cosed{ian,

1953). The basic premise of the theory is that people make choices that help them
achieve their objectives according to individual preferences and constraie¢sn (Gr

2002). Choices are constrained by time and money, and resources are allocateat such t
satisfaction, happiness, or well-being are optimized (Easterlin, 2003;tL20€6).

Hence, rational agents weigh the costs and benefits of their actions in ordaete dlce
maximum pleasure or utility available under their particular serafmstances

(Friedman, 1953; Green, 2002).

The household production model is an application of rational choice theory and
provides a way to account for the production of commodities within households. Becker
(1965) postulates that households efficiently allocate time and market goodstitiocor
carry out commodity producing activities within the home that contribute to thg, wr
satisfaction and well-being of household members. Applying the household production

model to child health, parents must decide the relative amount of time and other
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resources each will invest in child health production as opposed to other goods or
services (Green, 2002). For example, parents must weigh the value of time giagt rea
with children, or taking children to the dentist, against alternative household, labor
market, or leisure activities.

According to Grossman’s model, each child is endowed at birth with arcertai
level of health which varies from individual to individual based on genetics, prenatal
care, and other factors (Grossman, 1972). While normal depreciation of one’s health
endowment eventually leads to aging and death, investments in health durifet the li
cycle serve to improve one’s health subject to underlying biological, nheainchsocial
parameters. Parental inputs of time, material, and efforts are stadlieigpvested in
order to maximize the health of their children (Datar, Kilburn, & Loughran, 2086
the purposes of this research, child health, measured inversely as obeatgtytified as
the household production output, and parental time spent with the child considered the
primary exogenous input of interest (Grossman, 1972).

The rationale underlying this theoretical approach is the assumption that
production of child health contributes to parental satisfaction. Therefore, investment
into child health, such as time, attention, food and medicine, enhance overall parental
satisfaction (Grossman, 1972). Production of child’s health is an important considerati
in parents’ joint decision-making process about allocation of valuable timesmdces
(Behrman, 1997). Hypothetical production functions of child health generally shalv chil
health as a function of parental input hours. However, joint decision making by parents
about time spent with a child does not necessarily result in equal input of hours by each

parent in order to produce a specified level of child health.
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The household production model specifies that efficient households specialize in
those tasks for which individuals possess a comparative advantage. Division of labor
according to opportunity costs ensures that the total output for a two person household
will exceed the sum of production for two separate single person households (Chung,
2009). Ongoing and pervasive male and female market wage differentials @movide
explanation for the household production model assumption that women generally face a
lower opportunity cost than men in terms of household production, whereas men have
greater incentive to specialize in the labor market production (Becker, 1991)

In addition to considerations of comparative advantage, parental characteristics
may also influence one’s abilities or skills related to child health praucPrevious
research indicates that parental education, nutritional knowledge, income andlpersona
health may all play a role in child health outcomes (Fertig, Glomm, & Tchernis, 2009;
Case, Lubotsky, & Paxson, 2002). Therefore, quantitatively similar input hourslby ea
parent may yield different levels of child health. For example, a matevnakpent on
food preparation and child feeding may be more conducive to child health production
than a meal provided by the child’s father during the same one hour period. Household
production models allow for consideration and analysis of the skewed, or asyenmetri
number of hours that mothers typically invest in child health production.

Economic theory suggests a number of mechanisms by which parental
employment could contribute to childhood overweight. As mentioned previously, time
constraints may increase the dependence of working parents on processed foods.

Research has indicated that processed and fast foods are higher is tadorimeals
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prepared at home, resulting in increased caloric consumption and weightngaig a
household members (Cutler, Glaeser, & Shapiro, 2003; Paeratakul et al., 2003).

Time constraints related to parental employment may also reduce theutatzer
of meals eaten within the household, with breakfast the meal most commonly skipped by
household members. It has been demonstrated that overall daily caloric coasumpti
increases when breakfast is omitted and that 24 hour insulin concentration levels are
elevated, leading to greater storage of excess calories as fat (Moladla@@03; Morgan
et al., 1986; Siega-Riz, Popkin, & Carson, 1998; Stauton & Keast, 1989).

It has also been asserted that employed parents may have less disgretiena
to supervise child activities. Lack of parental involvement and participationlch chi
activities may lead to an increased amount of solitary and sedentarfyaeswvell as
increased consumption of unhealthy snack foods (Azier, 2004, Fertig, Glomm, &
Tchernis 2009).

A point of ambiguity exists within economic theory relating to the relahtipns
between increased household incomes derived from parental employment and child
obesity. Gordon-Larsen et al., (2003) and Zhang and Wang (2004a, 2004b) suggest an
inverse relationship exists between income and body mass index. Hypothessoed re
for the observed negative association include the ability of more affluent inds/idua
purchase higher quality foods, including fresh fruits and vegetables, as welrasdl
resources to engage in more extracurricular activates, especiatycaplolrsuits. Higher
incomes, however, may also increase the demand for high quality restaurant foods

(assuming restaurant meals are a normal good) which might therefore prgloes body
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mass. Thus, the implications of increased income associated with parentatraergl
are mixed according to economic theory.

Figure 3 depicts child health as production process in which parental inputs yield
positive child health outputs. Just as a firm may use land, labor and capital to
manufacture a product, numerous biological, social, lifestyle and environnettakf
interact to produce child health. The figure demonstrates that the hypdtlesttaf

child health output varies with the level of certain key inputs contributed (inabes

Figure 3.Theoretical Total Child Health Production Curves for Parental IrqausH
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*Note: TRy,and TR denote total child health produced by maternal and paternal inputs,
respectively

parental time investment, in hours). The two product curves represent the tdhal heal
production curves for mothers (fPand the total health production curve for fathers
(TPy). The curve for mother’s health production is shifted up to indicate that variations

may exist in the effectiveness between mothers and fathers in terms wéipgpd
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children’s health. For example, mothers may have a greater knowledga base
experience in terms of caring for children’s health needs. Also, traditionsions of
household labor and family processes such as maternal gatekeeping may limit men’
effective participation in child health producing activities (Allen & Havekih999).

In terms of parental hours, the graph shows that parental inputs, measured as
hours spent with the child, lead to increases in child health production up to a point. Itis
important to note, however, that with increasing hours of parental input the slope of the
total product curve begins to level off, indicating diminishing marginal prodiyct
Diminishing marginal returns for non-market production have been established in the
literature, such that “the marginal value of the 1,000th hour of non-market work ...is
about 65% of the value of the first hour (Kiker, & Mendes de Oliveira, 1992, p. 464).”
This principle is illustrated in the example of reading bedtime storiesowéls child.

The first or second story may be much more enjoyable and interesting to thieanare
child as compared to the fourteenth or fifteenth story read. Similatyagsumed here
that the initial hours of parental input into child health will yield the gtdienefits,
whereas additional parental hours inputted toward child health will yiel@ssigely
smaller benefits.

Figure 3b depicts the marginal product curve for maternal and paternaliimputs
child health. Marginal product (MP) for each parental input is given by the falipwi
equations:

MPy= AQ/Ahy, (for mother)

MP;= AQ/Ah¢ (for father)
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WhereAQ is equal to the additional quantity of child health produced by each

parent for each additional hour, h, that parents invest in activities relatedtitbedith

production.
Figure 3b. Marginal Product Curves for Parental Hours
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*Note: MP,, and MR denote marginal product (the incremental addition to child health)
due to increased maternal and paternal input hours, respectively.

Parental Input Hours (h)

Negatively sloped curves are depicted for both maternal and paternal inputs
based on the law of diminishing marginal productivity described previouslysttaei
marginal product of parental inputs diminishes with the quantity of hours inputted.

Similar to the argument presented above, Figure 4 illustratesablatparent has
different incremental or marginal costs associated with providing chalthheputs.
Differences in marginal products and market wages for males and fdezalds
increasing marginal child health production costs for each parent. Figupictsdie

expected raising marginal cost (MC) of producing child health.
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It is possible that the joint decision-making process of mothers and fathers
regarding child health production may take a two step approach. In thedjrsgisten
their opportunity costs, parents determine the optimum level, or quantjtyof@hild
health that can reasonably be produced. In the second step, based on their noatginal ¢
of producing child health, an efficient allocation of efforts to the production efilQbe

decided. Figure 4b depicts this allocation of resources.

Figure 4. Marginal Cost Curves of Child Health Production
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*Note: MC,, and MG denote marginal or incremental costs of additional contributions
to child health by mothers and fathers, respectively.

Based on heterogeneously rising marginal cost curves presented in4figtire
mother in this example produces, @f the optimum level of child health (Qand the

father produces the remindef & Q - Q.. A mirror image of the father's marginal
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cost is presented in Figure 4b. The graph in Figure 4b does not imply that father’s
marginal cost is negative. The mirror image of father's marginalccoge is presented

in order to identify the intercept with mother’s marginal cost curve, indigaltie point at
which the optimum level of child health is likely to occur. Transposing fatherginah

cost curve also provides a graphical representation, as seen on the x-axikeva thie

child health input hours by each parent that would allow the household to most éfficient

attain the desired level of child health production in this hypothetical erampl

Figure 4b. Optimum Level of Child Health
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(MC) (MC)
M Cs
MCn
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Qmn produced by mother Q' produced by father

Optimum Child Health, &= Q" + Q'

Production by Parents
*Note: MCrand MG denote marginal or incremental costs of additional contributions to
child health by mothers and fathers, respectively. The mirror image of $atterginal
cost curve is presented for ease of comparison and evaluation.

Given hypothetical differences in abilities, skills, and wages, Figjoishows that

the father in this example produces a smaller share of the child’s totaloptiealth
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than the mother. The marginal cost curves presented take into account the verooss fa
that may influence opportunity cost for each parent in terms of child health pooduct
including economic factors, institutions, gender, and skills. Figure 4b suggests such
factors should be considered in determining the specific roles and respbesibileach
parent in producing child health.

Overall, the household production model provides a strong theoretical
underpinning for evaluating household members’ behaviors in relation to child health
production, measured here inversely as childhood obesity (Becker, 1965; Lancaster,
1996). Efficient allocation of time and resources maximizes commodity production
within households thus contributing to the overall satisfaction and well-being of
household members, including children. Application of the household production model
to research on parental role in childhood obesity allows for an accounting of the impact
of parent inputs, such as quantity and quality of time spent with a child, on child weight
outcomes. Considerations of comparative advantage provide researchers with a
framework for understanding and interpreting observed differences in patterns
maternal and paternal investments in child health production. A rational choicaeppr
takes into account factors affecting opportunity costs for parents and &blothie
determination of the relative parental inputs needed to most efficietaiy tte desired

level of child health.

Definition of the Variables

The key dependent variable in this study was children’s percentile Body Mass

Index (pBMI). BMI percentiles were utilized because child BMI scareshighly
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dependent on age and gender. BMI percentiles were therefore used as a continuous
dependent outcome, with children in thé'@8rough 95' percentile defined as
overweight and children with a pBMI in the'®percentile or above classified as obese.

The other main variables of interest in this investigation were maternal and
paternal employment, measured in term of weekly work hours (MWH) and (PWH),
respectively. The influence of numbers of weekly hours worked by eaatt parehild
percentile BMI was investigated. For parents who did not work, zero hougs wer
assigned, however for analytic purposes, parents working one or zero hours per week
were grouped with parents working one hour per week, in order to avoid computations
that would involve setting natural logarithm. functions equal to zero. (In MWH=0 or In
PWH=0). Reported hours of maternal and paternal work took into account weekly hours
spent on all jobs worked during a representative week.

In addition to maternal and paternal weekly work hours, current research iadicate
that elevated parental BMI is also a significant predictor of childhood gl{&&tmler,
Ashcroft, van Jaarsvel@arnell, & Wardle, 2009), potentially due to shared patterns of
eating and physical activity observed within families (Gillman, 2003; M&atial.,

2002; Moore et al., 1991). Hence parental BMI was included in our model. Case,
Lubotsky, and Paxson (2002) also suggest that parental education and income rhay affec
child health outcomes, therefore parental hourly wage, which may serve as aoproxy f
education, and household income variables were considered. Additional demographic
and residential variables of child race and region of residence wereatsolled for in

this analysis.
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Figure 5 presents the conceptual model that was used for this study. maeypri
objective of this study was to investigate the significance of parenpdbgment in child
health, measured here inversely as child percentile BMI. A second majoiebgdhis
research was to examine the pathways by which parents influence child edgres.
Information contained in the Child Development Supplement of the PSID relatedtto joi
parent-child activities that may impact child body weight outcomes wazedttio

investigate the potentially relevant pathways depicted in Figure 5.

Figure 5. Conceptual Model of Parental Employment Effects on Children’s pBMI

Parental > Child pBMI

Employment
Sedentary Behaviors:
Video games <
Talking ’
Arts and crafts

Reading
B Homework

Board games

Active Behaviors:
Yard work

Laundry

Dishes

Shopping

Building or repair work
Food preparation
Playing sports
Cleanina hous

Hypotheses
Given variation in abilities, skills, education, and experience among
parents, some households are more effective than others at child health

production, measured here as the inverse of percentile body mass index (pBMI).
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Similarly, parental employment, measured in weekly hours, may giverise t
differential patterns in children’s energy consumption and expenditures.

In line with previous research (Anderson, Butcher, & Levine et al., 2003;
Cawley & Liu, 2007; Fertig et al., 2009), it was anticipated that mdterna
employment would be associated with higher body mass percentiles among
children. Maternal employment may affect the frequency and composition of
meals consumed by family members, impacting the total caloric intaketof ea
member. However, to fill the current void in the literature, an investigation of the
impact of paternal employment on the same variable of interest (pBMI) wa
conducted. Paternal employment may also affect the frequency and donpos
of family meals, impacting each family member’s total caloric aomsion.

Maternal and paternal employment may also have an influence on childres’s tim
use, physical activity level, and the average number of calories expended during
daily activities.

Given the natural heterogeneities that exist between parents, it was
anticipated that maternal health inputs, such as hours spent with the child, would
make a greater relative contribution to healthy child outcomes than would an
equivalent input of paternal hours. Over time, the effect of maternal and paternal
employment, or their individual impact on child health (pBMI) could vary with
the age and gender of the child.

Based on previous research (Anderson, Butcher, & Levine et al., 2003;
Cawley & Liu, 2007; Fertig et al., 2009), the present study proposed the following

hypotheses:
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. Anincrease in the number of weekly maternal hours worked (MWH) will be
associated with higher pBMI scores among children.

. An increase in the number of weekly paternal hours worked (PWH) will be
associated with higher pBMI scores among children.

. The relative contribution of weekly maternal work hours (MWH) to children’s
pBMI scores will be greater than the contribution observed for an equivalent
number of weekly paternal work hours (PWH).

. The impact of maternal work hours (MWH) on child pBMI will decrease with
increasing child age.

. The impact of paternal work hours (PWH) on child pBMI will decrease with
increasing child age.

. Parental participation in sedentary activity with a child will prekdigher

child pBMI.

. Parental participation in physical activity with a child will predaster child

pBMI.

The above hypotheses allow for investigation into the significance of parenta

employment in childhood obesity. Additionally, testing these hypotheses vaihaee

the relative importance of paternal employment compared to that of materna

employment in childhood obesity, and whether this importance changes by the child’s

age. Moreover, the above hypotheses allow for the consideration of the potential

pathways by which parents may influence child weight outcomes.
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CHAPTER Ill: METHODOLOGY
Sample

The goal of this research was to fill an important knowledge gap by exgntine
joint impact of parental employment status and hours of work on children’s body mass
index (pBMI). This research also explored the shared parent-child activitwesich
parental inputs affect child body mass index (a measure of child health outcdines).
Child Development Supplement (CDS) of the Panel Study of Income Dynami€3) (PSI
contains information on children’s daily activities and the potential parelat-attivities
that may affect parental inputs into child health and was therefore utilizéddor t
research. This secondary data analysis of the CDS of the PSID was approwed by th
University of Maryland Institutional Review Board (see Appendix H).

The PSID began in 1968 with interviews of approximately 5,000 families. The
preliminary sample involved two subsamples: an equal probability national sample of
approximately 3,000 households, designated as the Survey Research Center (SRC)
sample, and an additional subsample of 2,000 low-income families designated as the
Survey of Economic Opportunity (SEO) sample. Throughout the course of the project,
natural sample growth has occurred through the formation of ‘split-off’ househslds
members of the original PSID families have branched out and formed new households,
bringing the total number of PSID families to 8,041 in 2005.

This research utilized the 2007 wave of the Child Development Supplement of the
PSID. At present, the CDS is comprised of three waves. The first wasistsoof
approximately 3,500 children aged 0-12 in 1997, belonging to PSID families. The

second wave, is a 2002-2003 follow-up which involved approximately 2,900 children
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aged 5-17, many of whom had been interviewed during the first wave. The firglavav
2007-2008 follow-up, consists of 1,506 children now aged 10-19 (Insolera, 2010). Due
to differential sampling rates for the SRC and SEO samples, compensatghyssave
been developed to account for unequal selection probabilities.

The current analysis examines observations drawn from approximately 2,500
children living in 1,100 PSID families (siblings have been included in the sample, but no
more than two children are included from a single PSID household). Children with
missing height or weight data were excluded from the present anafyisi#dren with
incomplete or missing data related to parental work hours were also onfitied, the

final sample for the current analysis included 1425 children.

Constructs and Measures

In contrast to previous studies that have focused primarily on maternal
contributions to child body mass outcomes (Anderson, Butcher, & Levine, 2003; Liu,
Hsiao, Matsumoto, & Chou, 2008; Miller & Han, 2008; Ruhm, 2008), a unique feature of
this research was the exploration of pathways by which both maternal anchpisjeuts
affect child weight outcomes. Energy imbalance may result from numeebasioral
and environmental factors. Obesogenic factors such as declining relative foesd pri
(Lakdawalla & Philipson, 2002; Gelbach, Klick, & Stratmann, 2007), technological
changes (Philipson & Posner, 1999; Cutler, Glaeser, & Shapiro, 2003), increased
sedentary lifestyle (Philipson, 2001), and the availability of calortefast food (Chou,

Grossman, & Saffer, 2004) have all received increasing attention in childhood/obesit
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research. The use of CDS data allowed for consideration of relevant behantbral
environmental factors that may be contributing to childhood obesity outcomes.

The CDS of the PSID contains comprehensive data on family economics, child
development, health status and behaviors, family processes, as well as@dpects
home, school, and neighborhood environments (Insolera, 2010). The CDS also contains
information on household dietary behaviors related to the number of meals eaten at home
or in restaurants. One potential confound in the data, however, is an inability to
determine whether meals eaten at home were prepared in a restatiran{saeth as
delivery or take out). Data on breastfeeding was also collected as parP&lihebut
was not used as a variable in these analyses. Finally, the CDS parent intentiaws
guantitative data regarding whether or not children received an allowancéheir
parents. These data were included in this study because previous reseassehad
that receiving an allowance may affect a child’s nutritional intakei¢f&lomm,

Tchernis, 2009).

Procedure
Data on the potential joint parent-child activities, as well as the height@gttw
of each child, were obtained through information from the CDS of the PSID. Inoadditi
to CDS data on child activities, linkage with the main PSID interview also psovide
information on the child’s household. The main household survey provides information
on the height and weight of the head of household and his/her partner, which may also

impact children’s body weight. Parental BMI was therefore included in thesasaly
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In addition to considering the paternal role in determining child pBMI, an
important objective of this study was to explore the pathways by which akirgnits
affect child health outcomes, measured here as the inverse of child badyndeas
Given that objective, this research investigated the effect of parentad mpuohild’s
percentile BMI while controlling for a number of potential joint parentecactivities.
Apart from descriptive analysis of the data, multiple equations were estimmadrder to
determine if the potential mediators significantly impacted the effquar@ntal influence
on children’s body weight. Potential mediators drawn from the CDS weredrast
omitted variables in this research. The inclusion of each parent-child belagitested
in order to determine whether it significantly changed the estimdixt ef maternal
and paternal inputs on child pBMI. Moreover, the joint impact of all included variables
was considered at every stage of investigation to ensure the robustness of thd repor

results to underlying potential misspecifications of the estimated model.

Data Analyses

The empirical strategy employed the use of multiple regression anétyse
explore the relationship between paternal inputs and child percentile BMil p#ile
controlling for the numerous potential parent-child activities contained inSH2 @hild
Development Supplement data. Controls were also included for the number of children in
the household, maternal and paternal hourly wage, annual household income, and region
of residence. Finally, parental BMI was also used as a control in thesegranalyses.
This strategy was suitable because the objective of this researth stady the impact

of parental employment, as well as the pathways by which parental inputss suatka
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hours and income, affect child body mass outcomes. For example, parental esmploym
may have an impact on children’s diet and activities, thereby contributing to pBMI
scores. Hence, a two-pronged strategy for estimation of the impact ofgbaren
employment on children’s pBMI was introduced. Following the recenttiteraa

‘specific to general’ approach was followed. In this case, sepagtession equations

were used to estimate each of the potential parent-child activities sgdwjfthe study
hypotheses. Such an approach has been used in previous research by Baum and Ruhm
(2009) , Fertig, Glomm, and Tchernis (2009), and Levine and Rothman (2006).

It is worth noting that the separate regression equation estimation technique,
which leads to the inclusion of a single variable in an ‘under-specified’ model, does not
necessarily provide a robust environment for inference and may lead to biased and
inconsistent estimates. Second, a ‘general to specific’ modeling giradeigh closely
corresponded to the underlying theoretical framework, was also employbis. tate,
all relevant explanatory variables were included to explain pBMI, and telsypotheses
were used to select the model that best explained the dependent variablg (pBM
Subsequently, results based on this model were compared with other recent findings

based on the first approach found in the empirical literature.

A Soecific to General Approach
Using maternal working hours (MWH) and paternal working hours (PWH) as
examples, the basic specifications are:
PBMIi = aom + aimlN(MWH); + aonXi + &, 1)

PBMI; = agp + agplN(PWH); + azpXi + ;i (2
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whereg; ando; are,a priori, error terms with zero mean and constant variance.

This initial equation did not take into account any of the potential parent-chidies,

which were addressed in subsequent models. It did, however, contain control variables
for characteristics of the family and child, X. The Ordinary Least Sq@ir8)

estimation technique was employed to regress a single health outcomeBdhijdp a
number of observed input choices. The log of parental work hours was used in this
equation to reduce the effect of a small number of parents who work extensive hours
during the week. For analytic purposes, parents working one or zero hours per week
were grouped together as working one hour per week, such that In MWH=0 or In
PWH=0.

Equations (3) and (4) include one of the potential joint parent-child activities,
playing video games. Thus the equations are:
pBMI; = fom + f1mlN(MWH); + fomvideo games + f3nXi +vi, 3
PBMI;i = Bop + B1plN(PWH); + Bapvideo games + SapXi + ui (4)
wherev; andy; are,a priori, error terms with zero mean and constant variance.

If the marginal effect of maternal or paternal employment on the sipBMI
changes as a result of including this joint parent-child behavior (video games), i
inferred that the part of the effect of parental employment operateglhttois shared
behavior. As mentioned previously, potential parent-child activities aredraatomitted

variables. The equation for omitted variables is given by:

=P+ fap %)
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whereas, f1, andp; are the coefficients from equations (1) through @#jepresents the
correlation between maternal working hours and the proposed parent-child behavior, here
playing video games.

A value off3, p greater than zero in equation (3) suggests that the effect of the
potential parent-child behavigs)(on child’s pBMI (3;) and the correlation between
maternal work hours (MWH) and the parent-child behayipskare the same sign.
Similarly, A value off; p greater than zero in equation (4) indicates that the correlation
between paternal work hours (PWH) and the parent-child behaYyishdre the same
sign. In other words, i - f1 is greater than zero when video games is incorporated into
the equation, it can be assumed that the effect of computer/video games on chilt’'s pBM
is positive and that video game use increases with parental work hours.

Conversely, if the incorporation of a potential shared behawjanto equation
(3) or (4) leads to lower pBMI and additional hours of maternal or patermdbgment
decrease the child’s time spent in that activity, ibthndp could be negative. Such an
observation would indicate that the direct effect of maternal or paternalngdré&urs on

the child’s pBMI is reduced when video games is included as a mediating variable.

A General to Specific Approach
Application of child health production theory and the ecological model of development
provides a useful framework for understanding relevant variables that mayaglue
child health (as approximated by the inverse of pBMI). Moreover, these thalioies
researchers to consider other behavioral variables that may othbenésafounding
factors in determining pBMI. However, intentional or inadvertent exclusion of jatent

explanatory variables in a model leads to the omitted variable problem, whyotaomse
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estimated (OLS) coefficients to be biased and/or inconsistent &stiwmfasome or all of
the true parameters they are intended to estimate. If the excludedesaebktorrelated
with the included variables, then the estimates of intercept and other paramilétess
biased and inconsistent. In repeated samples, a biased estimate does notgen avera
equate to the true parameter it is estimating. In terms of probability, anisteahs
estimate does not approach the true parameter it is estimating no mattardetié
sample becomes. This leads to an acute estimation problem if the excludelkyaia
correlated with the included variables, a problem that is common in health and social
science research. A general to specific methodology allows for (€dti®)ators to be
unbiased and consistent. Although they will have larger variances than those wé the tr
parameters, within a general model hypothesis testing remains valid.altperiseral to
specific methodology has significant advantages over the specific, under-fmizede
model commonly used in the current literature.

Therefore, rather than estimating a model such as those of (1) and (2) and then
proceeding to estimation of (3) or (4), a general model that included all impamthnt

auxiliary explanatory variables and relevant interaction terms wiasag¢stl as follows:

PBMI; = fom+ for + SimIN(MWH); + S, IN(PWH), + ,Bzmln(M\NHz)i

+ Sl n(PWH?), + B (birth weight) +84 (mother’s hourly wage)

+ S5 (father’s hourly wage) #s (annual household income)s+ (maternal BMI)
+ fBs (paternal BMI) 439 (yard work) +510 (laundry) 451, (dishes)

+ f12 (shopping) 4513 (building/repairs) 414 (preparing food)

+ 15 (playing sports) $16 (cleaning house) #17 (video games) #15 (talking)

+ f19 (crafts) +420 (reading) 45,1 (homework) +5,, (board games)
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Based on attributes that define a good model (i.e., theoretical congjsten
identifiably of parameters, parsimony, goodness of fit, and predictive powsoper
model was selected for further inference and analysis. In this studppahe a
methodologies were used to provide the proper framework for carrying out modeling,
estimation, and inference using the CDS component of the PSID. After extentaive da
cleaning was done, graphical technigues, descriptive statitsics, modetngferential
methods yielded important evidence about the role of parents in influenaing the

children’s obesity.
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CHAPTER IV: RESULTS
Descriptive Statistics of the Data

The descriptive statistics, including socio-economic and demographic
characteristics, for children living with both parents are presented in Jalidescriptive
statistics for the full sample (n=1425) are presented in Appendix G, but givehehat t
role of parental employment and shared parent-child behaviors are the focustofithis s
the demographics for children residing with one or both parents are emphaseed he

Due to the oversampling of certain subpopulations specified in the design of the
PSID, weighted means are reported in Table 3. The target sample usednalilss a
consisted of 1099 children, including 526 females and 573 males. Children’s age ranged
from 10.38 to 18.87 years, with an overall average of 14.53 years. The key outcome
variable in our analyses was child BMI percentile. BMI percentile wed iscause
children’s BMI scores are highly dependent upon the sex and age of a child, thus those
characteristic have been taken into account in reporting the child’s percankileg.

Figures 6 and 7 provide representations of percentile BMI distributions for the
boys and girls in the sample, and Figure 8 presents a comparison of pBMI cutvethfor
boys and girls. Overall, the figures indicate that the distribution of pBbtesdor boys
and girls are fairly similar. Nonetheless, a close inspection maglrthat the
distribution of pBMI scores for boys is denser in the middle BMI percentile sahge
that of girls. The distribution of pBMI scores for females is more uniform thgs, bo
with a larger proportion of females extending into the upper tail of theirkistn.

Thus, a larger percentage of the females in the sample fall into the ranige that

designated as overweight or obese.
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Table 3. Descriptive Statistics for target sample (N=1099)

Mean
Child BMI percentilé 67.90
Child is overweight 39.22%
Child is obese 22.54%
Weekly hours worked by mother in 2006 20.50
Weekly hours worked by father in 2006 33.90
Age of child 14.53
Black 17.39%
Hispanic 23.12%
Female 47.86%
Birth weight (pounds) 7.28
Breastfed 61.72%
Number of children in household 2.30
Hourly wage of mother $10.16
Hourly wage of father $20.45
Annual family labor income in 2006 (thousands) $80.96
Receives an allowance 26.74%
Amount of allowance per week $6.42
BMI of mother 27.18
BMI of father 27.38
Northeast 16.37%
North Central 21.77%
South 31.03%
West 30.83%

1 Percentiles based on 2000 CDC Growth Charts byeageantt child’s age in months
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Figures 9 and 10 present BMI percentiles plotted against raw BMI scoresyls
and girls, respectively. The figures indicate that the distribution of bdyi$'sBores and
percentiles is more concentrated in the mid and lower regions of the curve. Hhe fem
distribution, on the other hand, is sparse throughout the lower half of the BMI percentil
range, with a higher density of female children concentrated toward the uppéttiai
BMI scores and percentiles. The figures also depict graphically thas dbeoage range
of the sample (10-19 years), the BMI percentiles of boys and girls withadeBi|
scores may differ based upon the child’s sex. The thresholds for body mass index score
that qualify as either overweight (8Bercentile) or obese (9%ercentile) tend to be
lower for boys than for girls as children move through this age range.

In addition to information on child BMI percentiles, Table 3 also presents
descriptive statistics for the sample related to child race and regiesidénce. Overall,
17.39% of children in the sampled were Black and 23.12% were Hispanic. In terms of
geographical distribution, 16.37% of the sample resided in the Northeast, an additional
21.77% was from the North Central portion of the United States, 31.03% of children
sampled lived in the South, and 30.83% of participant children resided in the West.

Table 3 shows that, in 2006, the average household income for the sample was
$80,960.00, Fathers in the sample worked an average of 33.90 hours per week and
mothers engaged in 20.50 weekly hours of paid labor. The hourly wages of mothers
during 2006 was lower than that of fathers, with the former earning $10.16 per hour and

the latter $20.45 per hour.
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Approximately one-quarter of the children in the full CDS sample (26.74%)
received a weekly allowance, averaging $6.42. Most households had more than one child
present, with a mean of 2.30 children per household. The mean birth weight of
participating children was 7.28 pounds and the average rate of breastfeeding during
infancy was 61.72%.

BMI rankings are used as the key outcome variable of interest in our analyses.
Child BMI percentiles take into account the age and sex of a child, providing a rafking
children against a reference group of same age and same sex peers. dde aver
percentile BMI for children in the sample placed them in approximately the 68
percentile for body mass. Based on the observed BMI percentiles of teetaiady,
over 39% of children sampled qualify as overweight, defined as having a der&anti
of 85 or greater. Among the overweight group, over half of the children had BMIs in the
95" percentile or above. Thus, nearly one-quarter of the total sample (22.54%) met the
criteria for childhood obesity.

Descriptive Satistics by Living Arrangement

Table 4 presents descriptive statistics by children’s living arraegen®©f the
overall sample of 1,425 children, 542 children lived with both parents, 519 lived with
their mothers only and 38 children lived with their fathers only. An additional 326
children resided with caretakers other than their biological parents, sgdmadparents,
siblings, or other individuals. Descriptive statistics by child age antbséxe full
sample is presented in Appendix E, but given that the primary objective of thigsstady
examine parental influences on child body mass, descriptive statisti¢slévec living

with both parents are highlighted.
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Table 4 Weighted Means by age and sex for children living with one or both parents (n=1099)

10-13 14-19 Boys Girls

(n=501) (n=598) (n=573) (n=526)
Child BMI percentil 69.00 67.03 66.60 69.42
Overweight 42.60% 36.58% 38.85% 39.66%
Obese 23.31% 21.94% 22.17% 22.99%
Weekly hours worked by mother in 2006 19.72 21.11 20.50 20.49
Weekly hours worked by father in 2006 34.53 3341 32.94 35.04
Age of child 12.38 16.22 14.63 14.43
Black 17.84% 17.04% 16.63% 18.29%
Hispanic 25.72% 21.01% 22.63% 23.70%
Female 49.92% 42.93% 0.00% 100.00%
Birth weight (pounds) 7.39 7.19 7.30 7.25
Breastfed 63.47% 60.26% 61.24% 62.17%
Number of children in househc 2.50 2.15 2.24 2.37
Hourly wage of mother $10.03 $10.27 $9.86 $10.52
Hourly wage of father $19.82 $20.95 $20.56 $20.33
Annual family income in 2006 (‘000) $72.71 $87.42 $79.08 $83.17
Receives an allowance 21.05% 31.19% 24.65% 29.19%
Amount of allowance per week $3.25 $8.90 $6.54 $6.28
BMI of mother 27.55 26.89 27.34 26.98
BMI of father 27.52 27.28 27.26 27.52
Northeas 12.15% 19.68% 17.65% 14.87%
North Centre 21.13% 22.28% 19.91% 23.95%
South 32.39% 29.96% 31.83% 30.07%
West 34.34% 28.08% 30.59% 31.10%
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Among children residing with at least one biological parent, the highest BMI
percentiles were observed among children living with their mothers only (69.55), while
children living with their fathers only had a slightly lower average BM| gratite of
69.10. The lowest BMI percentiles were observed among children living with both
parents, who reported an average BMI percentile of 67.06.

Weekly hours of paid labor among mothers in the sample were highest for
mothers who lived with both the biological father of their children. Children living with
both biological parents had mothers who worked an average of 26.35 hours per week,
which is nearly 40% more hours than the overall sample mean of 19.00 hours of weekly
work. Women who did not live with the biological father of their children worked an
average of 9.27 hours per week, whether or not children were present. Fathers who
resided with both their biological children and the children’s mother reported thethighe
weekly hours of paid labor, with an average of 43.64 hours per week. Fathers residing
away from their biological children worked an average of 12.49 hours per week, and
fathers living with their biological children, but not with the children’s bioldgeather,
worked an average of 36.10 hours weekly.

Table 4 shows that children living in the sole custody of their fathers tended to be
younger than children living with both parents, with a mean age of 13.54 years versus the
mean of 14.50 years, and 14.74 years for children living with their biological mathers
Just under half of all children living in either two-parent or female headetidamere
girls (45.56% and 45.03%, respectively). Girls made up a larger proportion (60.67%) of

the children living in single-parent male-headed households.
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Black children in the sample were more likely than other racial or ethnipgto
live solely with their biological mothers rather than with their biologicdidet or both
parents. Only 6.55% of children living with both their parents were Black, whereas
42.43% of the female headed families in the sample were headed by Black mothers
Thus, Black children, who make up only 21.86% of the overall sample, are mainly found
in families where only the biological mother is present. Of children livingmilifss
headed by single fathers, 6.04% were Black.

Hispanic children make up 19.88% of the full sample. Table 4 shows that 27.06%
of children living with both parents were Hispanic. Among children residingmialie
headed families 17.61% were Hispanic. None of the children in the sample living solel
with their biological father were Hispanic.

With respect to birth weights, children living with both parents reported the
highest mean birth weights (7.44 pounds), and children residing with their mothers only
had the lowest (6.96 pounds). Children living solely with their biological fathers had a
mean weight of 7.10 pounds.

Breastfeeding rates were also highest among two parent familieG888% of
children living with both parents having been breastfed as infants. Children livimng wit
their mothers only were less likely to be breastfed during infancy (48.90%)owhst|
breastfeeding rates were observed among children living in singletpaeseholds
headed by their father, with only 48.04% of these children being breastfed as.infant

The density of children per household was lowest among father-headed single-
parent families with an average of 2.06 children per family. Households with twadgare

averaged 2.23 children per family, and the greatest numbers of children were observed in

58



single-parent female headed households (2.39 children on average).

Hourly wages were highest among families that had both a mother and a father
present, with hourly wages of $13.19 and $27.27 observed, respectively. The lowest
mean paternal wages were observed among non-residential fathers ($5.97 )per hour
Non-residential mothers were lowest earners among the maternal pauntstegarning
$4.15 per hour. Single mothers living with their children and single fathers who lived
their children reported intermediate average wages of $4.38 and $18.10, respectively.

Annual family incomes were highest for two parent families which reportes me
yearly incomes of $98, 650. Female headed households averaged less than half that
reporting incomes of $44, 620 per year. Male headed single parent famédibé éder
with an average income of $65, 380 per year.

Children living with their biological mothers only were most likely to receive a
allowance, with 29.98% of these children reporting weekly allowances of $8.27 on
average. On the other hand, 26.02% of children living with both parents received
average weekly allowances of $5.70, and only 14.64% of children living with single
parent fathers received weekly allowances of $4.24 on average.

Maternal body mass indices were highest among single heads of household whd reporte
mean BMIs of 27.41 kg/fn Mothers in two-parent families had the next highest BMIs
averaging 27.11 kg/fm The lowest maternal body mass indices were observed among
non-residential mothers who had average BMIS of 26.5%g/m

Paternal body mass indices ranged from 27.13 kfgnfathers in two-parent
families to 28.29 kg/ffor single fathers. Paternal BMIs for non-residential fathers fell

within this range at 27.8 kg/non average.
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In terms of regional distribution, children living in two parent families weostm
likely to reside in the Western U.S. (36.23%), followed by the South (27.78%), the North
Central states (20.67%), and finally the Northeast (15.33%). Children living inefemal
headed households were most often found in the South (36.29%), the North Central
region (22.93%), the Northeast (20.79%), and least frequently in the West (19.99%). The
greatest proportion of children living in the male-headed single-parent housefeodds
found in the South (44.69%), followed by the North Central states (31.19%) and the West
(24.12%), with none in the sample residing in the Northeast.

Descriptive Satistics by Age

Table 4 presents descriptive statistics for the sample based on child age.and sex
Of children living with either one or both parents, 501 were between the ages of 10 and
13. Their average reported BMI percentile was 69.00. Based on reported BMI
percentiles 42.60% of the 10-13 children in the sample qualify as overweight and nearly
one-quarter (23.31%) are obese.

The weekly paid labor hours for the mothers and fathers of children in this group
were 19.72 hours and 34.53 hours per week, respectively. The mean age of children in
this group was 12.38 years. In terms of racial and ethnic status 17.84% were Black and
25.72% were Hispanic, and approximately half were female (49.92%). The mean birth
weight for this group was 7.39 pounds. Among children age 10-13, 63.47% were
breastfed during infancy, which was slightly higher than the overall ratada@ample.

An average of 2.5 children resided in the household of children in the younger group
compared to a lower overall mean of 2.15 children per household among all children in

the sample.
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Mothers of children in the 10-13 year old group reported an average hourly wage
of $10.03, while their fathers earned almost twice as much, i.e., fathers earned $19.82 per
hour, on average. Approximately one fifth of this group (21.05%) received a weekly
allowance of $3.25 on average, which is approximately one-third of the allowanmed
among the older group.

Geographically speaking, the greatest proportion of the sample’s 10#18ldea
resided in the Western U.S. (34.34%), followed by the South (32.39%), and the North
central states (21.13%). Slightly more one tenth of the 10-13 year olds antpkes
hailed from the Northeast (12.15%).

The remaining children 598 fell into the 14-19 age range. The average percentile
BMI of this group was lower compared to the younger group, with pBMls of 67.03 on
average. Of the 14-19 year olds, 36.58% met the criteria for overweight states, whil
21.94% were obese.

The mothers of children in this age group worked slightly more hours each week
(21.11) compared to mothers with children in the younger age group. Fathers of older
children, conversely, reported slightly fewer hours of paid labor per week (33.42) than
fathers of the 10-13 year old children in the sample.

In terms of demographics these children averaged 16.23 years of age and 42.93%
of this age group was female. Black children made up 17.04% of the 14-19 year old
group, with an additional 21.01% who were Hispanic. The average birth weight of this
group was 7.19 pounds, which was lower than that observed among the younger children
in the sample, and 60.26% were breastfed during infancy. Children in this age range

residing in households which had an average of 2.15 children present.
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Hourly wages for mothers of 14-19 year old children was comparable to that of
mothers of 10-13 year old children with mothers of older children earning a mean hourly
wage of $10.27. Fathers of children in the 14-19 year old sample earned over a dollar
more than fathers of children age 10-13, with children of older fathers makingragea
of $20.95 per hour. The annual combined income for parents in this group was
approximately 20% higher than that of the former group, with an average yeanhya
of $87,420. Receipt of an allowance among this group was more prevalent, with 31.20%
percent of 14-19 year olds children being paid an average weekly allowance of $8.90

In terms of region of residence the sample of 14-19 year old children was more
evenly distributed than the younger group with 30.24% living in the South, 26.82% in the
West, 22.08% in the North Central states and 20.86% living in the Northeast.

Descriptive Statistics by Gender

Regarding gender distribution, slightly more than half of the target study
populations was male (52.14%). The body mass percentile of the boys was lower than of
the girls, measured at 66.60 and 69.42, respectively. Rates of overweight and obesity
were comparable among the two groups with girls being slightly higher on both
overweight and obesity measures. Among females, 39.66% met or exceeded a BMI
percentile of 85 and 22.99% had BMI percentiles of 95 or higher. Among boys in the
sample, 38.85% had BMIs at or above th& pércentile and 22.17% had BMI
percentiles that met the criteria for obesity.

Work hours for mothers residing with boys and girls were nearly identidal wit
each group reporting weekly paid labor hours of 20.50 and 20.49 hours, respectively,

which exceeded the overall sample mean of 19.00 weekly maternal work hourss Father

62



residing with daughters in the sample clocked slightly more hours than thosength s
with fathers of girls averaging 35.04 weekly work hours and fathers of tisewamking
32.94 hours per week. These averages exceeded the sample mean of 31.17 weekly
paternal work hours

The mean age of the sample of boys (14.63 years) was slightly higher than that of
girls (14.43 years). A greater proportion of the female sample came feahaad
ethnic minority backgrounds with 18.29% being Black and 23.70% being Hispanic.
Among the male in the sample, 16.63% were Black and 22.63% were Hispanic.

The average birth weight of boys in the sampled (7.30 pounds) was slightly higher
than that of the girls (7.25 pounds). The likelihood of being breastfed during infancy was
higher for girls (62.17%) than for boys (61.24%). The total number of childrehngsi
in the households of girls in the sample was 2.37. The boys in the sample came from
households averaging 2.24 children.

No uniform pattern of wages was observed among parents based on child gender.
Mother of daughters earned $10.52 per hour compared to $9.86 earned by the mothers of
sons. The fathers of the boys made slightly more money ($20.56), however, than the
fathers of the girls ($20.33). Average family incomes were higher arherfgrnilies
with girls, at $83,170 per year. The families of the boys reported annual incomes of
$79.080 on average. More girls received allowance than boys, 29.29% versus 24.65%.
When boys received allowance, however, they received $6.54 per week compared to
$6.28 received by girls per week.

The body mass indices for mothers of daughters were lower than that of mothers

with sons. Mother of the girls sampled reported average BMIs of 26.98 kghereas
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mothers of boys had average BMIs of 27.34 Kg/ifhe body mass index for fathers of
daughter (27.52 kg/fiwas higher than that of fathers with sons (27.26 Rg/m

The geographic distribution of the boys and girls in the sample was roughly
equivalent with approximately 30-31% of each gender in either the Southern or Western
portion of the United States. Approximately one-fifth of the boys sampled and one-
fourth of the girls resided in the North Central states and 17.65% and 14.87% of boys and
girls respectively lived in the Northeast.

To better understand parental role in child’s health, and to sharpen the view of the
issues and factors involved, we must control for important factors that influenB®the
percentile for children. The next section uses the multiple regression methotiolog
achieve this task and shed further light on the impact of parents’ hours of work on the
children weight (BMI percentile) issue.

Summary of Dietary Factors related to Parental Employment

Table 5 presents descriptive statistics for several key dietarydaetated to
childhood body mass outcomes that have been identified in the current literature. With
the exception of high daily fast food consumption rates, the younger children in this
sample report the healthiest dietary pattern overall. In terms of breasfessimption by
demographic group, children age 10-13 are most likely to consume breakfast daily
(89.60%) followed by boys in the sample (75.08%), children age 14-19 (58.75%), and
girls in the sample (21.91%). Among this sample, young children were moretbkely
consume fast food daily (26.31%) than older children (15,72%) and boys (23.80%) were

more likely to regularly consume fast food than girls (14.88%).
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Table 5. Dietary factors related to child body mass outcomes by age and gaxsmple (n=1425)

10-13 14-19 Boys Girls

(n=513) (n=912) (n=706) (n=719)
Breakfast consund daily 89.60% 58.75% 75.08% 21.93%
Fast food consumed daily 26.31% 15.72% 23.80% 14.88%
Family shares main meal daily 29.37% 20.83% 27.84% 19.63%
Child breastfed as infant 62.40% 53.65% 57.14% 56.29%
Allowance received 21.34% 23.21% 22.30% 22.80%

65



Rates of participation in family meal time were higher among youngerehild
than among adolescents. Overall, 29.37% of young children and 20.83% of adolescents
consumed their main meal with family each day. There is also a markectdé in
family meal rates by child gender, with male children eating with tamilies 27.84%
of the time and female children eating with their families 19.63% of the time.

Among the current sample girls (56.29%) and boys (57.14%) reported similar
breastfeeding rates, whereas younger children (62.40%) reported much higher
breastfeeding rates than older children (53.65%). The rate of allowaeget @nong
children in the sample was 21.34% among children age 10-13 and 23.21% among

children age 14-19. Approximately 22% of both sexes received allowances.

Regression Models

A major objective of this study was to explore the impact of parental
contributions to child body mass outcomes. Using the health production function as a
model, the key input of interest is parental hours of paid workforce participation. The
primarily outcome of interest is child health, measured inversely as chilpBidéntile.
It was hypothesized the longer hours worked outside the home would leave fewer hours
for supervision and child-centered health promoting activities within the home. In
addition to investigating the quantity of hours available for health inputs, the quality of
parent-child interactions was also investigated in this study using a numoiert of
activities by which parents may influence the body mass outcomes akaohilA total of
fourteen parent-child activities were investigated, six of which involved sagtent

behaviors, and eight of which involved active physical participation.
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In order to investigate the impact of parental work hours on child health, BMI
percentile scores were regressed on both maternal and paternal work hoetsasagaw
number of demographic and control variables. Given that the focus of this study is the
role of parents in child health outcomes, only children who resided with their biological
parents were included from our regression analyses.

Table 6 presents the results of a model that is used as the baseline for subsequent
analyses. This table depicts the basic multiple regression of child BMI praenthe
log of maternal and paternal weekly work hours and other related variables. éBecaus
child BMI percentile may not have a purely monotonically increasing or @soge
relationship with parental hours of work, the square of the log of hours of work was also
included in the regression model. A multiple regression with quadratic (squares) te
provides further richness and captures the underlying dynamics between child BMI
percentile and parental hours. In particular, one would expect child BMI perdent
increase or decrease with parental hours of work before reaching an optimunatpoint
which it may reverse course. In other words, there is an optimum number of hours after
which child BMI may increase or decrease as a mother or father decidesktmore or
fewer hours outside home.

The model also includes demographic and socioeconomic variables relevant to
child BMI percentile outcomes. Thus, the model includes child age, child’s gendgr, rac
region of residence, parental BMI, parental wage, and family income. Vaesables
control for a range of potential variations in the child’s BMI. child BMI, whichraot
accounted for by either other transformations of the child’s BMI to BMI péte€using

age and sex), or the parental related factors (e.g., hours of work).
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Table 6 Regression Analysis Examining Predictors of Children’s Perc&hil

Predictor Variables Bt SE'l t -value
log maternal work hourst 9.93** 4.44 2.24
log maternal work houf$ -1.18%* 0.55 -2.14
log paternal work hourst -8.28** 421 -1.97
log paternal work houf$ 0.92%* 0.44 2.12
South -3.82 3.69 -1.04
Black 5.66 4.32 1.31
Hispanic 5.13 3.61 1.42
Female 2.92 2.88 1.01
Child age -0.43 0.65 -0.66
Birth weight 0.69 1.34 0.61
Hourly wage of mothers -0.27** 1.36 -2.00
Hourly wage of fathers -0.05 0.05 -1.10
Annual household income 0.00** 0.00 2.44
BMI of mothers 0.46** 0.19 2.39
BMI of fathers 0.89** 0.39 2.30

n= 542
R?=.10

T : Replaced with their instrumental variables (V).

T : Coefficient estimates.

Standard Error; **Significant at 5%
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Several of features of the reported estimated models in Table 6 and theneafter
worth mentioning. First, the inclusion of the demographic and socioeconomic variables
reduces the potential for the misspecification of the underlying model. THa is, t
problem with the omitted variable issue, which could lead to the biased and inconsistent
parameter estimates, are reduced. Second, the use of logarithmic values of vouks
for each parent allows for the hours of work to have varying degree of influenaghas ea
parent work more or fewer hours. Accordingly, using the coefficient essnfatg ) on
the hours of work (e.g., X), the change in the child BMI percentile because of & ¢hang
a parent’s hour of work (also known as slope) is estimated by divitliover X (i.e. 3 /
X). Finally, because the hours of work (labor supply) of each parent are usually
influenced by the same variables (socioeconomic, demographic, and institutional
variables) that also influence the child BMI percentile, then one must bewsofithe
potential endogeneity of the hours of work in the model. Leaving the endogeneity of
hours of work untreated would cause for the parameter estimates to be aigtistic
inconsistent. Hence, the log of the hours of work for each parent was replaced with thei
own instrument (predicted values from an auxiliary regression), which wais et
through the application of the Instrumental Variable Estimation Technique.

Table 6 shows that, consistent with main study hypotheses, both mothers and

fathers weekly work hours had a significant impact on child percentile BMI outcomes

! Instruments used for obtaining the predicted log of hours of work for mothers included:
the log of wife’s hourly wage, the square of the log of wife’s hourlgeyéog of

husband’s work hours in 2006, log of total family income, number of children, wife’s
age, wife’s schooling, wife’s years of schooling, whether she is marrigtjla sother,
Black, or Hispanic. Instruments used for obtaining the predicted log of hours ofavork f
fathers included: the log of husband’s hourly wage, the square of the log of husband’s
hourly wage , log of wife’s work hours in 2006, log of total family income, number of
children, whether he graduated from college, whether he is married, Bladkpanid.
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among in the sample. This implies that previously reported statisticitisrbg other

authors could have suffered from misspecification (omitted variable) proliias;their
estimates could have been biased and inconsistent. The finding that both parents (and not
only mothers) decisions about the hours of work can significantly influence child BMI
percentile fills the significant void in the current literature that ngfmtus on mothers’

role in children health.

Reported coefficient estimates in Table 6, however, reveal important congslexi
in the way parental decision about the hours of work influence children BMI pegcentil
In particular, it is interesting to note, that mothers’ and fathers’ decision &gauhdours
of work lead to different outcome for the child’s BMI percentile. In line with presi
research it was observed that increasing weekly hours of maternal paiovéh
positively correlated with child percentile BMI scores. That is, additiomars of
maternal labor force participation were predictive of higher child bodg matsomes
relative to the child’s same age and same sex peers. The opposite relatiosship wa
observed for paternal weekly work hours. Increasing workforce participaionga
fathers was predictive of lower body mass percentiles among their ballobildren
living at home. Thus, additional hours worked by fathers were associated withdreduce
BMI percentile scores.

Another significant predictor of child percentile BMI scores related to prent
employment was mothers’ hourly wage. A higher hourly wage among women was
predictive of lower percentile BMI outcomes for their children. Annual famdgme
was also found to have a small, but statistically significant positive effiechildren’s

BMI percentile scores.
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Table 7 presents the full regression model for this study. ThalRe of this
model is 0.15. Thus, the specified parental employment variables and related parent-
child activities, account for 15% of the variance observed in child health outcome,
measured inversely as child percentile BMIs. R-square (R?) is used toreseas
goodness-of-fit in the underlying model, and is obtained by comparing explained
variation in the model to a naive model that only includes an intercept. Two main
sources of influence on the size of R? include the use of trended variables (e.g., time-
series data), which manifest their impact in the intercept, producingifariadiy inflated
R2. Second, since R2 compares the theoretical (explained or causal) model to a naive
model, unexplained variation in the naive model could lead to low R?2, though, this will
not alter the usefulness of estimated coefficients for proper statisfieance.

Although general linear model assumptions do not specify requirements that R2
exceed any particular value, given that this study did not involve the use of ariese se
data which may artificially inflate R2, the observed value of 0.15 for this model is
assumed to be appropriately attributed to the parental employment variableseatd pa
child activities specified in the model (Woodbridge, 1999).

Of the hypothesized joint activities, only three parent-child activities lsaghdicant
impact on of the pBMI outcomes of children in the sample. Joint participation in yard
work was predictive of lower BMI percentiles among children (p=.039). Children who
worked on building and repair projects with their parents also had significantly lowe
BMI percentiles. Finally, reading regularly with their parents was @sdictive of

lower BMI percentiles among children in the sample.

2 Given the cross sectional nature of the datase® af 15% reflects good predictive power of the model
relative to previously reported studies utilizingss section data. One should note that, manyasimil
studies do not report any goodness of ffi) ([Reasure, thus rendering their analysis poteptialspect.
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Table 7 Regression Analysis Including Activities Predicting Cailtl Percentile BMI

Predictor Variables Bt SE t Value
log maternal work hourst 10.39** 4.64 2.24
log maternal work houf$ -1.27% 0.58 -2.19
log paternal work hourst -10.98** 4.42 -2.48
log paternal work houf$ 1.19%*+ 0.46 2.57
South -4.44 3.65 -1.22
Black 6.67 4.58 1.46
Hispanic 4.81 3.49 1.38
Female 1.86 2.99 0.62
Child age -0.97 0.71 -1.37
Birth weight 0.62 1.10 0.57
Hourly wage of mothers -0.30** 0.15 -2.02
Hourly wage of fathers -0.08 0.06 -1.37
Annual household income 0.00*** 0.00 2.60
BMI of mothers 0.50%** 0.19 2.60
BMI of fathers 0.87** 0.40 2.16
Yard work -10.01** 4.84 -2.07
Laundry -0.73 3.62 -0.78
Dishes 0.72 3.19 0.23
Shopping 0.87 3.29 0.27
Building /Repairs -6.27** 3.39 -1.85
Preparing food 4.17 3.47 1.20
Playing sports 241 3.36 0.71
Cleaning house 0.84 4.49 0.19
Video games -1.91 3.93 -0.49
Talking -4.70** 3.45 -1.36
Crafts 3.05 5.34 0.57
Reading -7.66** 4.36 -1.76
Homework -2.78 3.29 -0.84
Board games 2.99 4.49 0.67

IStandard Error; **Significant at 5%; ***Significant at 1%;

n= 542
R =.15

T : Replaced with their instrumental variables (V).

T : Coefficient estimates.
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Table 8 presents the disaggregated effect parental employment onnchildre
percentile BMI outcomes. Separate regressions were run for each airleerficparent-
child behaviors to estimate the effect of parental employment on child per&ivitiby
joint behavior. The estimations includes child age, gender, race, region of residence,
parental BMI, parental wage, and annual family income as control variables;drpwe
only the predicted log and the squared predicted log of parental work hours are gresente

Tables 9 and 10 present separate regression analyses based on child age. Previous

research indicates that the mean age of entry into puberty is 12.70 years dDfag, &
Breed, 2006), thus children in this sample were broken into two age categories
representing an early or pre-pubertal group (children age 10-13) and alsepalprsal
group (children age 14-19). The regression analyses conducted for children age 10-13
and ages 14-19 had R2 values of 0.15 and 0.10, respectively. Thus, each model had
good predictive power given the cross sectional nature of the data.

Comparison of the regression analyses given in Table 9 and Table 10, indicates
that the effect of maternal hours of weekly employment has a more signifirgzattt on
children age 10-13 than it does for children age 14-19. Conversely, hours of weekly
paternal employment had a greater impact on children age 14-19 than for chalelder a
13. For both age groups, paternal BMI was predictive of higher pBMI outcomes in
children, however, maternal BMI was only a significant predictor of higher pBdtes
for children age 10-13.

It is interesting to note that the significant shared behaviors by whiehtpany
influence child pBMI outcomes are different for children age 10-13 and children age 14

19 in the sample. Table 9 shows that for younger children, involvement in food
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Table 8 The change in the effect of parental employment on child’s pBMIregtpa

child behavior

log MHWtT  log PWHT  log PWHT log PWH
Estimatet Estimatet Estimatet Estimatet
(t-value) (t-value) (t-value) (t-value)
Yard work 9.12** -1.10** -9.23** 1.03**
(2.08) (-2.03) (-2.27) (2.39)
Laundry 9.77** -1.15%* -7.86** 0.87**
(2.19) (-2.08) (-1.87) (1.98)
Dishes 10.01** -1.20** -8.52** 0.95**
(2.24) (-2.15) (-2.00) (2.14)
Shopping 10.03** -1.19** -8.26* 0.92**
(2.26) (-2.16) (-1.95) (2.11)
Cooking 9.92** -1.18** -8.26* 0.93**
(2.23) (-2.13) (-1.95) (2.10)
Playing sports 10.01** -1.19** -8.49** 0.94**
(2.25) (-2.15) (-2.01) (2.15)
Building/Repairs 10.07** -1.20** -8.80** 0.97**
(2.27) (-2.19) (-2.08) (2.22)
Cleaning house 10.07** -1.20** -8.53** 0.95**
(2.24) (-2.14) (-2.01) (2.16)
Video games 9.87** -1.17** -8.51** 0.96**
(2.22) (-2.12) (-2.00) (2.16)
Talking 10.49** -1.25%* -9.59** 1.06**
(2.31) (-2.24) (-2.22) (2.37)
Crafts 9.81** -1.17%* -8.32** 0.93**
(2.20) (-2.12) (-1.98) (2.13)
Reading 10.56** -1.27** -9.23** 1.02**
(2.32) (-2.25) (-2.19) (2.32)
Homework 10.24** -1.22%* -8.93** 1.00**
(2.30) (-2.22) (-2.13) (2.29)
Board games 9.93** -1.19** -8.36** 0.93*
(2.24) (-2.15) (-1.98) (2.13)

T : Replaced with their Instrumental variables (1V).
1 : Coefficient estimates
*Significant at 10%; **Significant at 5%
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Table 9 Regression Analysis Including Activities Predicting Ceiltyr Percentile BMI

for Child Age 10-13

Predictor Variables

B SE t Value
log maternal work hourst 10.99* 5.71 1.93
log maternal work houf$ -1.26* 0.71 -1.77
log paternal work hourst -3.35 4.26 -0.79
log paternal work houf$ 0.15 0.49 0.32
South -1.38 3.90 -0.35
Black 5.28 5.00 0.15
Hispanic 2.69 4.42 1.19
Female 0.40 3.40 0.79
Birth weight -0.24 1.21 0.33
Hourly wage of mothers -0.30 0.17 -1.47
Hourly wage of fathers -0.03 0.07 -0.48
Annual household income 0.00*** 0.00 2.98
BMI of mothers 0.77*** 0.26 3.01
BMI of fathers 0.87** 0.43 2.04
Yard work -1.89 5.63 -0.34
Laundry 3.92 3.82 1.02
Dishes 1.03 3.89 0.27
Shopping -0.21 4.07 -0.05
Building /Repairs -2.56 4.18 -0.61
Preparing food 10.13*** 3.55 2.85
Playing sports -2.23 4.24 -0.53
Cleaning house -4.89 4.31 -1.13
Video games 3.10 4.22 0.73
Talking -9.99** 4.01 -2.49
Crafts -4.96 4.65 -1.07
Reading -2.38 4.34 -0.55
Homework -0.19 3.56 -0.05
Board games -1.59 4.54 -0.35

Standard Error; **Significant at 5%; ***Significant at 1%;

n= 512
R =.15

T : Replaced with their instrumental variables (V).

T : Coefficient estimates.
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Table 10 Regression Analysis Including Activities Predicting Chifldr@ercentile BMI

for Children Aged 14-19

Predictor Variables Bt SE t Value
log maternal work hourst 2.69 3.87 0.70
log maternal work houf$ -0.34 0.48 -0.70
log paternal work hourst -4.99* 2.61 -1.91
log paternal work houf$ 0.59%* 0.29 2.01
South -3.33 291 -1.15
Black -1.08 3.23 -0.34
Hispanic 2.17 3.71 0.58
Female 0.69 2.51 0.28
Birth weight 1.91* 0.98 1.94
Hourly wage of mothers -0.30** 0.13 -2.24
Hourly wage of fathers -0.01 0.06 0.14
Annual household income 0.00 0.00 -0.04
BMI of mothers 0.17 0.18 0.96
BMI of fathers 0.80** 0.36 2.26
Yard work -2.94 4.88 -0.60
Laundry -7.06** 3.49 -2.02
Dishes -4.25 3.66 -1.16
Shopping 9.61*** 3.28 2.93
Building /Repairs -4.60 3.52 -1.31
Preparing food 3.51 3.87 0.91
Playing sports 2.20 3.55 0.62
Cleaning house 5.86 4.03 1.45
Video games -1.85 3.79 -0.49
Talking 2.69 3.15 0.85
Crafts 7.87 6.12 1.29
Reading -0.41 4.65 -0.09
Homework -4.95 3.80 -1.30
Board games -3.83 4.77 -0.80

Standard Error; *Significant at 10%; **Significant at 5%; ***Significant at 1%;

n=912
R =.10

T : Replaced with their instrumental variables (V).

T : Coefficient estimates.
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preparation is predictive of higher pBMI outcomes, whereas talking with paemnwess
as a protective factor against elevated pBMI scores.

Table 10 indicates that for children age 14-19 the shared activities of washing and
folding laundry with parents and shopping with parents significantly impacted chid bod
mass outcomes. Joint participation in laundry related activities servaut@sctive
factor against high pBMIs for adolescents in the sample, whereas paditipat
shopping activities with one’s parents was predictive of higher body mass outcomes
among children age 14-19 in the sample.

Thus, the overall results of regression analyses indicated that parental
employment is significantly related to childhood obesity, with younger emldeing
more susceptible to impact so of maternal labor, and older children more vulnerable to
paternal employment influence on child weight. Relative to that of father&’ hours,
mothers’ work was more likely to be associated with elevated perceMilsdres in
children. Maternal wage, but not paternal wage, showed a protective effect in terms of
children’s weight outcomes. Elevated BMIs among mothers of young children, and
among fathers of children across the full age range of the sample were mgrelike
have children who were also overweight or obese.

According to general and age-specific regression analyses, numerads shar
parent child behaviors were found to impact child weight. Active behaviors sucldas yar
work, or building and repair projects reduced obesity risk, as did regular reading and
talking with children. Time spent joint on shopping and food preparation were found to

increase the likelihood that children would develop BMI percentiles qualifyingeseob
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CHAPTER V: DISCUSSION
Parental Work Hours

Consistent with previous studies investigating the relationship betwdemala
employment and childhood obesity (Anderson, Butcher, & Levine et al., 2003; Cawley
Liu, 2007; Fertig et al., 2009) this study finds that maternal paid labor hours are
predictive of higher body mass percentiles in children. Considering that wamimnue
to perform a disproportionate share of child-rearing duties within famBiesi¢hi et al.,
2000; Coltrane, 2000), the household production model employed here indicates that
increased maternal labor force participation, reduces overall pargniahours
available for child health production, thus leading to increases in childhood obessty rat

A unique contribution of this study is the finding of a significant association
between paternal paid labor hours and child body mass. An interesting aspect of the
observed relationship between paternal employment and child health is the fact that a
increase in hours of paternal workforce participation reduced the likelihood of childhood
overweight and obesity. Explanations for the differing impacts of materdaaternal
labor hours on child health may be related to the fact that mothers typicaliypotsa
greater proportion of direct child health investments than fathers (Biaraihj 2000),
perhaps due to lower opportunity costs related to household commodity production.
Due to pervasive inequalities in wage rates, fathers may have a comwgadsantage
related to market earnings and will therefore be expected to supply aslaagerof
indirect child health inputs in terms of income and access to health careservic

Even when fathers are present in the home, gendered division of labor within

families may marginalize fathers’ participation in domesticvéats directly related to
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children’s health (Gavanas, 2004). Overall, the relative impact of fathbs’ hours on
children’s health was not found to have the same detrimental effect on childhood obesity
as did maternal paid labor outside the home, suggesting mothers may be roiere effi

than fathers in terms of direct child health production.

Parental Hourly Wage

A negative relationship was observed between the mean hourly wage of mothers
and children’s body mass outcomes, but no such significant association was observed
between paternal hourly wage and child percentile BMI. The existencagiificant
relationship for mothers’, but not for fathers’ wages is likely related tceitteaHat
mothers provide a greater proportion of childcare and domestic labor than fathers
(Bianchi et al., 2000; Coltrane, 2000). Given extant research indicating ttehata
education is conducive to child health productiBadker, 1965; Grossman, 1972;
Shehzad, 2006), the results of this study suggest that hourly wage in this casevaay s
as a proxy for maternal education. It may be that mothers with highey eagés have
greater educational attainment, and may ostensibly make healthieonkeois behalf of
their children related to food purchases and the encouragement of phytbiits a@ad

other positive health behaviors.

Analysis of Parent-Child Activities
Of the fourteen joint parent-child activities investigated in this study, bréet
were found to have a significant impact on child weight among the full sample. The

activities demonstrating a beneficial influence on children’s pBMI incdy@ed work,
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building/repairing work, and reading together. Not surprisingly, reguagicipation in
physically demanding tasks such as shared yard work tasks and building or repairing
projects, was shown to be protective against increases in child body masslpsrcent
According to basic physiological principles, both of these active behavioes wer
anticipated to increase energy expenditures and therefore reduce thitahezall BMI
percentile scores.

It is worth noting that among the full sample, reading with children also réduce
children’s BMI percentiles. Although reading together may not diretftdggteon
metabolic expenditures, it nevertheless reduced children’s risk of becoming olmese. O
plausible explanation for this finding is the importance of literacy skillealth
outcomes. Maternal literacy, particularly in health related matters, lbeen shown to
have a positive effect on child health outcomes (Shieh & Halstead, 2009). Parents who
frequently read with their children are more likely to possess the heaitcl skills
needed to internalize and apply information conducive to child health production than are
parents who engage in less frequent reading with their children.

The age-specific joint activities that emerged as significant predwtatsld
pBMI outcomes among children ages 10-13 included food preparation and talking with
parents. Although food preparation may require some physical activity, fepdration
was found to be predictive of higher child pBMIs. Given that this effect wasvelolser
among younger children but not older children in the sample, it is possible thiitlthe s
level required for food preparation by younger children may necessitate thefimpoite

pre-cooked or frozen meals and convenience foods. These types of pre-prepared food
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items are typically higher in fat and calories (Haines et al., 2007) apdon&ibute to
increases in child weight.

A second joint activity that was significantly related to child weight cogfor
younger children in the sample was talking with one’s parents. Although talkingaloes
directly impact energy intake or expenditure, it was observed that freqpangiyt-child
conversations had a protective effect against elevated pBMI scores amdrenchages
10-13. Possible reasons for this result include the fact that a secondary pdotsids|
such as walking, may have occurred concurrently with conversations between gadents
children. It is also possible that information about positive health practices wa
communicated during the parent-child discussions. Indeed, previous research has
indicated that parental involvement has a positive impact on numerous mental and
physical health outcomes in children, and reduces behavioral problems aSawfd|d
& Isacco, 2006; Goncya & van Dulmena, 2010). Thus, talking with parents may promote
health knowledge and positive health behaviors related to children’s diet asidgbhy
activity.

Among the adolescent children ages 14-19 in this sample, the shared behaviors of
laundry and shopping were found to be related to child pBMI outcomes. Assistance with
the washing and folding of laundry does require a low level of physical gctwid was
found to be protective again increases in children’s body mass percentile.iésé&arth
also suggests that adolescents who are more concerned about weight and body image
may also be more concerned with the style, brand, and appearance of thest clothe
perhaps prompting them take a more active role in the laundering of clothimdefNi&

Nichter, 1991; Nichter, & Vuckovic, 1994; Parker et al., 1996). Hence, adolescents who
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are more conscientious about their physical appearance may be more inclined to diet,
exercise, and take a greater interest in the upkeep of their clothes.

Shopping activities, which tend to be considerably more active than participation in
laundry, were nevertheless found to be predictive of higher child BMI perceartii@sg
adolescents. It is possible, depending on the duration of shopping activities, that the co-
location and availability of fast food outlets may result in greater intakerafenience

foods in conjunction with shopping activities. Given that shopping trips remove
individuals from their homes, mall food courts, restaurants and fast food outlets are mor
likely to be utilized for meals. Research has indicated that caloric intalgher livhen
restaurant meals or fast food is consumed (Bowman, Gortmaker, Ebbeling et al., 2004;
French, Story, Neumark-Sztainer, et al 2001). Concurrent purchasing of fast fagd dur
shopping activities was not addressed in the data, thus further research is neatyto spe
whether additional activities affecting child weight are occurringndushopping.

Another shortcoming of the current data is that the type of shopping engaged in with
parents is not specified. Clothes shopping may have a different impact on weight
outcomes than grocery shopping, particularly if children or adolescents influence
decisions about family food purchases in unhealthy ways. Additional reskatetdws

for distinctions between shopping types, and that determines whether the shopping
activity was accompanied by other activities such as fast food consumption would be
useful in clarifying the observed relationship between shopping and increasédatiild

obesity risk.
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Parental BMI

A positive association was observed for both maternal and paternal body mass
indices and child weight. Though a genetic component may exist in the observed
relationship between parent and child body mass outcomes, shared health behaviors in
terms of dietary consumption and physical activity levels may contribwiesterved
familial patterns in overweight and obesity. Numerous studies have repotted tha
children’s dietary practices and physical activity levels are coectlatthose of their
parents (Gillman, 2003; McGuire et al., 2002; Moore et al., 1991). This finding is
consistent with sociological and developmental research that indicates @iroxim
processes, such as behaviors modeled by parents, exert considerable influeride on chi
behavior (Bandura, 2004, Bronfenbrenner, 1994). For this reason, several parent and
child activities were investigated in this study in an order to determine threxidiealth

behaviors that may serve as risk and protective factors for childhood obesity.

Summary

This paper utilizes the Child Development Supplement of the PSID to investigate
the role of mothers and fathers in producing health outcomes among children, measured
inversely as child percentile BMI. In accordance with previous researsisttialy finds
a positive relationship between maternal employment and childhood obesity, with
younger children more susceptible to weight gains associated with matenplalyment.
Maternal wage was also found to have an effect on childhood obesity risk. Maternal
hourly wage may serve as a proxy for educational attainment as it waseobigety

children of more highly paid mothers were less likely to be obese.
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An important contribution of this study to existing research on maternal
employment and childhood obesity is the consideration of the contributions of fathers i
determining children’s body mass outcomes. The analyses demonstrafsstdhaal
employment is negatively associated with child body mass, particalayng
adolescents, indicating that different patterns of contributions existdthrers and
fathers in terms of children’s health outcomes.

In addition to investigating the impact of parental paid labor force participation,
which presumably reduces the quantity of discretionary time available tntpdo
invest in child health production, the present study also investigated the qualitgrmf pa
child interactions in order to determine the behavioral processes by which paagnts
influence childhood obesity. This research identified a number of shared patént-chi
behaviors that either increased or decreased the likelihood that children woule&becom
obese. Among the full sample, three parent-child shared activities hadtecaligtis
significant impact on childhood obesity. Joint participation in yard work, working on
building/repair projects, and regularly reading together were predaftiosver BMI
percentiles among children. Frequent parent-child participation in yard work and
building/repair projects increased physical activity and led to lowervdd®ody mass
outcomes among children. Reading together, which may serve as a proxyritelpare
health literacy skills, also translated into more favorable weight outcfamekildren
(Shieh & Halstead, 2009).

Age-specific patterns for parent-child behaviors influencing child weighg¢ we
also explored. It was determined that for children age 10-13, involvement in food

preparation was predictive of higher pBMI outcomes. This may be related to lower
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levels of food preparation skill possessed by younger children resultingaiegreliance

on convenience foods (Haines et al., 2007). Talking with parents served as a protective
factor against elevated pBMI scores among children ages 10-13. This fsding
consistent with previous research indicating that parental involvement isaésgdaath

a host of positive mental and physical health outcomes among children (Garfield &
Isacco, 2006; Goncya & van Dulmena, 2010).

For children age 14-19 participation in washing and folding laundry with parents
was predictive of lower pBMIs, potentially due to greater emphasis placedage by
adolescents concerned with body weight, appearance and self-imagerNcNichter,
1991; Nichter, & Vuckovic, 1994; Parker et al., 1996). Conversely, shopping with
parents was associated with higher body mass among children age 14-19, andemay ha
been related to increased consumption of convenience foods while out on long shopping
trips or an influence exerted by teenagers on family food purchases (Bowman,
Gortmaker, Ebbeling et al., 2004; French, Story, Neumark-Sztainer, et al 2001).

Finally, aside from work hours and shared parent-child behaviors, parents’ own
body mass served as a significant predictor of child weight. The diet andgbhysic
activities modeled by parents exert a strong influence on children’s veeigftmes. The
findings of the current study support previous research indicating that dietetiggsa
physical activity levels, and body mass outcomes of children strongblaterwith those
of their parents (Gillman, 2003; McGuire et al., 2002; Moore et al., 1991). Overall, this
study finds that both the nature and quantity of time spent with children affects chil

health outcomes, measured here in terms of children’s BMI percentiles.
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Limitations

An important limitation encountered in this research was a reduced sareple si
available for studying the joint role of parents in childhood obesity due to increased
single parent families and lack of paternal involvement. A larger sample/citéd
permit more age-specific analyses of childhood obesity. This could be usefutlyave
BMI percentile outcomes are age-dependent. A high percentage of non-restioenst f
had to be excluded from considerations of shared parent-child behaviors invéstigate
this study. Only 51.65% of children in the sample lived with both parents. For these
children, joint parent-child behaviors for both parents were investigated tontdeter
their relative role in developmental outcomes related to child body weight skdushe
remainder of children in the sample, however, the influence of fatherdhrekited
behaviors on child weight outcomes is less clear. Additional research isineede
determine the effect of non-resident fathers on child body weight outcomes.

Furthermore, certain of the parent child behaviors could be more clearlfrespeci
in the data. Activities such as talking or playing video games may be jpan@d by
secondary activities that involve either physical activity or dietansumption of snack
food or meals. Also, the shared parent-child behavior of “shopping” is not clearly
specified in terms of the type of shopping being performed. More explicitdetaWwhat
each joint parent-child activity entailed would foster a clearer understaofing nature
and types of parental interactions with children which are most relevant insiddres

growing rates of childhood obesity.
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Conclusion and Recommendations

This study contributes to the body of extant research that addresses the role of
maternal work hours on child body mass outcomes. Consistent with previous research
(Anderson, Butcher, & Levine, 2003; Cawley and Liu, 2007; Fertig et al., 2009),
maternal employment was found to be a risk factor for childhood obesity. The household
production model asserts that decreases in overall parental contributions to altild he
associated with increased maternal labor force participation will ingpdd health,
observed here as increases in childhood obesity. Household production models predict
that this result would be more pronounced for young children who are more dependent on
parents for basic dietary and health-related needs. In accordahd¢henstudy
hypotheses it was observed that the effect of maternal employment on abihd was
more pronounced for mothers with young children than for mothers of adolescents.

According to the household production model, the observation that employed
mothers continue to fulfill a disproportionate amount of domestic and child-rearieg dut
within families (Bianchi et al., 2000; Coltrane, 2000) is perhaps not evidenceiailad
revolution” (Hochschild & Machung, 1989), but rather represents an efficiena@dinc
of household resources that maximize the production of child health. Given that materna
hours available for child health inputs yield more positive child health outconodisers
may have a comparative advantage over fathers in terms of child healthtimaduc
Hence, greater health benefits for children in terms of maintaining ayheeadight may
be realized at a lower total cost in hours when mothers produce a greagesfshar

children’s health.
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In addition to substantiating the observed significant positive relationship lbetwee
maternal work hours and children’s percentile BMI rankings (Andersonh&uyt&

Levine, 2003; Cawley and Liu, 2007; Fertig et al., 2009), this research adds neéwrdetai
the contributions of fathers’ work hours to children’s health outcomes. It was detdrm

that hours spent in the labor force by fathers was not associated witls@xcirea

childhood obesity. On the contrary, additional labor force participation by $ather

reduced the likelihood that children would develop elevated BMI percentilebasd t

qualify as being overweight or obese. The present findings suggest child heal

production is not hindered by fathers’ labor force participation to the saea @s that

of mothers. Rather, fathers may have a comparative advantage in terms of producing
indirect inputs that may be allocated to child health production, such as overall household
income or access to health care benefits.

Numerous parent-child activities have also been presented here thatsserve a
either risk or protective factors in cases of elevated rates of childhoodeagietand
obesity (Andersen & Butcher, 2006; Lin, Huang, & French, 2004; Wang & Beydoun,
2007; Sassi, Devaux, Cecchini, & Rusticelli, 2009). Several behaviors wereigedeimntif
this study that may affect energy balance and help children maintain layheeight.
Additional behaviors that fostered parental involvement and the potential trainsnois
health messages to children were also identified as protective factors agamseight
and obesity. The observation that talking and reading with children reduced the
likelihood of children becoming overweight or obese suggests that parents should be

provided with educational tools designed to foster literacy and communicatisn ski
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Overall, given the divergent impacts of maternal and paternal inputs on child
health production, measured here inversely as child percentile BMI, rddomky
policies should support the crucial roles that mothers and fathers play in child heal
production. Although the responsibility for child health is widely regarded emiaihe
activity, socioeconomic changes in recent decades have led to an incre#fserin fa
participation in domestic activities (Garfield & Isacco, 2006). The findingsi®f t
research indicate that fathers’ household production input hours may not be estedfci
maternal time spent on child health production, perhaps due to family processes such as
maternal gatekeeping, which actively exclude fathers from making tamtsisffective
contributions to child wellbeing (Allen & Hawkins, 1999). Fathers may also face a
degree of external social stigma related to assuming more actigserralald health
production (Gavanas, 2004).

Overall, fathers may benefit from social supports, training, and edncat
resources focused on children’s health issues, including nutrition, meal preparation, and
the promoting of healthy physical activity among children. It is impotteat fathers’
contributions within the home be validated and supported in order to more effectively
utilize the increasing amounts of time they are expected to contributddieeahing
activities as mothers continue to steadily transition into full-time adidrl Considering
that unemployment associated with the current U.S. recession has dispropaytionat
affected adult males, and that further expansion of the female labor fartecipated,
the role of fathers is expected to play an increasingly substantial roleselubd

production related to child health.
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Mothers, particularly those with young children, should be supported in ways that
will allow for adequate investments in child health, while meeting the ésna
associated with increased labor force participation. Although fathersrardating
more time to domestic tasks than was observed in past decades, child healthyusome
measured by increasing childhood obesity rates, have continued to worsen. Tdie impa
of the reduction of maternal hours dedicated to child health production has not been
adequately compensated for at this point.

One possible remedy that has recent gained prominence in the national debate
about family policy is the expansion of flex time work schedules. Flexible work
schedules would support both mothers and fathers in balancing time constraints
associated with labor market participation and child rearing, and have been shown t
improve the overall well-being of household members (Hill, Hawkins, Ferris, &
Weitzman, 2001) . Given that both parents are increasingly engaged in full-time
breadwinning roles, adjustments to current patterns of employment aratdelsorder
to provide both mothers and fathers with sufficient flexibility to meet ocrgt
demands and provide adequate investments into the health of their children. Further
research is needed to determine if, in addition to improving parents’ perceived f@ork-li
balance, childhood obesity rates may be reduced by allowing for additioaatala
monitoring and encouragement of healthy dietary and physical activity clovigag the
after schools periods when most parents are currently occupied outside the pande i
labor activities.

Finally, as parental employment hours and labor force continue to increase, the

role of third-party caregivers in childhood obesity outcomes should be examined. further
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Given the large percentage of children who are raised in homes with a sinkjlegwor
parent or dual earner families, the role of outsourced care on child health outabmes w
be come increasingly meaningful. The role of childcare has not been adgquatel
addressed by policy makers, despite the fact that increasing numbers ohcdmélre
expected to participate in out-of-home care associated with high ratagwofgba
employment (Story, Kaphingst, & French, 2006). Outside of school, many children may
spend more waking hours in daycare than in any other setting, hence the prevailing
dietary and physical activity practices of child care settings maygplarycreasingly
important role in child health outcomes, Additional research is need to detevirahe
effect day care may be having on children’s dietary quality and physicatyalevels.
Effective support and training for care providers should also be developed in order to
ensure that outsourced childcare serves as an effective support, rathdmnitidharece, to
parents in their efforts to raise healthy children while managing hous&soldrces

wisely.
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Appendix A: BMI Growth Chart for Boys Aged 2-20
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Appendix B: BMI Growth Chart for Girls Aged 2-20

2 to 20 years: Girls MAME
Body mass index-lor-age percentiles RECORD #
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Appendix C: Healthy People 2010 Nutrition and Overweight Objectives

Healthy People 2010—Summary of Objectives

Goal: Promote health and reduce chronic disease associated with diet and weight.
Number  Objective Short Title

Weight Status and Growth

19-1 Increase the proportion of adults who are at a healthy weight

19-2 Reduce the proportion of adults who are obese

19-3 Reduce the proportion of children and adolescents who are
overweight or obese

19-4 Reduce growth retardation among low-income children under age 5
years

Food and Nutrient Consumption

19-5 Increase the proportion of persons aged 2 years and older who
consume at least two daily servings of fruit

19-6 Increase the proportion of persons aged 2 years and older who

consume at least three daily servings of vegetables, with at least
one-third being dark green or orange vegetables

19-7 Increase the proportion of persons aged 2 years and older who
consume at least six daily servings of grain products, with at least
three being whole grains

19-8 Increase the proportion of persons aged 2 years and older who
consume less than 10 percent of calories from saturated fat.

19-9 Increase the proportion of persons aged 2 years and older who
consume no more than 30 percent of calories from total fat.

19-10 Increase the proportion of persons aged 2 years and older who
consume 2,400 mg or less of sodium daily

19-11 Increase the proportion of persons aged 2 years and older who meet

dietary recommendations for calcium
Iron Deficiency and Anemia

19-12 Iron deficiency in young children and in females of childbearing age

19-13 Reduce anemia among low-income pregnant females in their third
trimester.

19-14 (Developmental) Reduce iron deficiency among pregnant females
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Appendix C (continued): Healthy People 2010 Nutrition and Overweight
Objectives

Schools, Worksites, and Nutrition Counseling

19-15 (Developmental) Increase the proportion of children and adolescents
aged 6 to 19 years whose intake of meals and snacks at school
contributes to good overall dietary quality

19-16 Increase the proportion of worksites that offer nutrition or weight
management classes or counseling
19-17 Increase the proportion of physician office visits made by patients

with a diagnosis of cardiovascular disease, diabetes, or
hyperlipidemia that include counseling or education related to diet
and nutrition

Food Security

19-18 Increase food security among U.S. households and in so doing
reduce hunger
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Appendix D: Healthy People 2020 Nutrition and Weight Status Draft Objectives

Proposed Healthy People 2020 Objectives

Objectives Retained Asls From Healthy People 2010

NWS HP2020-1:

Increase the proportion of adults who are at a healthy weight.

NWS HP2020-2:

Reduce the proportion of adults who are obese.

NWS HP2020-3:

Reduce iron deficiency among young children and females of

NWS HP2020-4:

childbearing age.

Reduce iron deficiency among pregnant females.

Objectives Retained But M odified From Healthy People 2010

NWS HP2020-5:

Reduce the proportion of children and adolescents who are

NWS HP2020-6:

overweight or obese.

Increase the contribution of fruits to the diets of the population

NWS HP2020-7:

aged 2 years and older.

Increase the variety and contribution of vegetables to the diets of

NWS HP2020-8:

the population aged 2 years and older.

Increase the contribution of whole grains to the diets of the

NWS HP2020-9:

population aged 2 vears and older.

Reduce consumption of saturated fat in the population aged 2 years

and older.

NWS HP2020-10:Reduce consumption of sodium in the population aged 2 years and

older.

NWS HP2020-11:Increase consumption of calcium in the population aged 2 years and

older.

NWS HP2020-12:(Developmental) Increase the proportion of worksites that offer

nutrition or weight management classes or counseling.

NWS HP2020-13:Increase the proportion of physician offices visits that include

counseling or education related to nutrition or weight.

NWS HP2020-14:Eliminate very low food security among children in U.S.

households.
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Appendix D (continued): Healthy People 2020 Nutrition and Weight Status Dr aft
Objectives
Objectives New to Healthy People 2020

NWS HP2020-15:(Developmental): Prevent inappropriate weight gain in youth and
adults.

NWS HP2020-16:Increase the proportion of primary care physicians who regularly
measure the body mass index of their patients.

NWS HP2020-17:Reduce consumption of calories from solid fats and added sugars in
the population aged 2 years and older.

NWS HP2020-18:Increase the number of States that have State-level policies that
incentivize food retail outlets to provide foods that are encouraged
by the Dietary Guidelines.

NWS HP2020-19:Increase the number of States with nutrition standards for foods and
beverages provided to preschool-aged children in childcare.

NWS HP2020-20:Increase the percentage of schools that offer nutritious foods and
beverages outside of school meals.

Objectives Archived From Healthy People 2010
Archived objectives are Healthy People 2010 objectives that are not included in the
proposed set of Healthy People 2020 objectives for data, target or policy reasons.

HP2010 19-4: Reduce growth retardation among low-income children under age 5
years.
HP2010 19-9: Increase the proportion of persons aged 2 years and older who

consume no more than 30 percent of calories from total fat.

HP2010 19-13: Reduce anemia among low-income pregnant females in their third
trimester.
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Appendix E: Healthy People 2010 Physical Activity and Fitness Objectives

Healthy People 2010—Summary of Objectives

Goal: Improve health, fitness, and quality of life through daily physical activity.

Number Objective Short Title
Physical Activity in Adults
Reduce the proportion of adults who engage in no leisure-time

221 physical activity

Increase the proportion of adults who engage regularly, preferably
22-2 S . o :

daily, in moderate physical activity for at least 30 minutes per day

Increase the proportion of adults who engage in vigorous physical
29.3 activity that promotes the development and maintenance of

cardiorespiratory fithess 3 or more days per week for 20 or more
minutes per occasion

Muscular Strength/Endurance and Flexibility

Increase the proportion of adults who perform physical activities that
enhance and maintain muscular strength and endurance

Increase the proportion of adults who perform physical activities that
enhance and maintain flexibility

Physical Activity in Children and Adolescents
Increase the proportion of adolescents who engage in moderate

22-4

22-5

22-6 physical activity for at least 30 minutes on 5 or more of the previous 7
days
Increase the proportion of adolescents who engage in vigorous

22-7 physical activity that promotes cardiorespiratory fitness 3 or more days

per week for 20 or more minutes per occasion
Increase the proportion of the Nation’s public and private schools that

22-8 require daily physical education for all students
29.9 Increase the proportion of adolescents who participate in daily school
physical education.
Increase the proportion of adolescents who spend at least 50 percent of
22-10 . : : : . . -
school physical education class time being physically active activity
29.11 the proportion of adolescents who view television 2 or fewer hours on

a school day
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Appendix E (continued): Healthy People 2010 Physical Activity and Fitness
Objectives

Access

Developmental) Increase the proportion of the Nation’s public and
private schools that provide access to their physical activity spaces and

22-12 facilities for all persons outside of normal school hours (that is, before
and after the school day, on weekends, and during summer and other
vacations).

Increase the proportion of worksites offering employer-sponsored
physical activity and fithess programs

22-14 Increase the proportion of trips made by walking
22-15 Increase the proportion of trips made by bicycling

22-13
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Appendix F: Healthy People 2020 Physical Activity and Fitness Draft Objectives

Proposed Healthy People 2020 Objectives

Objectives Retained Asls From Healthy People 2010

PAF HP2020-1:

PAF HP2020-2:

PAF HP2020-3:

PAF HP2020-4:

PAF HP2020-5:

Reduce the proportion of adults who engage in no leisure-time
physical activity.

Increase the proportion of the Nation’s public and private schools
that require daily physical education for all students.

Increase the proportion of adolescents who participate in daily
school physical education.

Increase the proportion of adolescents who spend at least 50 percent
of school physical education class time being physically active.

Increase the proportion of the Nation’s public and private schools
that provide access to their physical activity spaces and facilities for
all persons outside of normal school hours (that is, before and after
the school day, on weekends, and during summer and other
vacations).

Objectives Retained But M odified From Healthy People 2010

PAF HP2020-6:

PAF HP2020-7:

PAF HP2020-8:

PAF HP2020-9:

Increase the proportion of adults that meet current Federallphysica
activity guidelines for aerobic physical activity and for muscle
strength training.

Increase the proportion of adolescents that meet current physical
activity guidelines for aerobic physical activity and for muscle-
strengthening activity.

Increase the proportion of children and adolescents that meet
guidelines for television viewing and computer use.

(Developmental) Increase the proportion of employed adults who
have access to and participate in employer-based exercise facilities
and exercise programs.

PAF HP2020-10:(Developmental) Increase the proportion of trips made by walking.

PAF HP2020-11:(Developmental) Increase the proportion of trips made by bicycling.
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Appendix F (continued): Healthy People 2020 Physical Activity and Fitness Dr aft
Objectives

Objectives New to Healthy People 2020

PAF HP2020-12:Increase the proportion of States and school districts that require
regularly scheduled elementary school recess.

PAF HP2020-13:Increase the proportion of school districts that require or recommend
elementary school recess for an appropriate period of time.

ObjectivesMoved From Another Healthy People Topic Area

PAF HP2020-14:Increase the proportion of physician office visits for chronic health
diseases or conditions that include counseling or education related to
exercise.

Objectives Archived From Healthy People 2010
Archived objectives are Healthy People 2010 objectives that are not included in the
proposed set of Healthy People 2020 objectives for data, target or policy reasons.

HP2010 22-5: Increase the proportion of adults who perform physical activities
that enhance or maintain flexibility.
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Appendix G. Weighted Means by Age and Sex for Full Sample (n=1425)

10-13 14-19 Boys Girls

(n=513) (n=912) (n=706) (n=719)
Child BMI percentil® 68.91 66.97 66.28 69.10
Weekly hours worked by mother in 2006 19.56 18.69 19.96 17.98
Weekly hours worked by father in 2006 34.53 29.35 31.88 30.43
Age of child 12.37 15.72 14.64 14.44
Black 17.79% 24.07% 21.01% 22.76%
Hispanic 25.22% 16.98% 19.67% 20.10%
Female 50.54% 47.90% 0.00% 100.00%
Birth weight (pounds) 7.40 7.21 7.33 7.22
Breastfed 62.40% 53.65% 57.14% 56.29%
Number of children in househc 2.48 1.77 2.06 1.98
Hourly wage of mother $10.00 $8.91 $9.51 $9.06
Hourly wage of father $19.72 $17.53 $19.17 $17.38
Annual family income in 2006 (‘000) $72.44 $78.20 $77.59 $74.68
Receives an allowance 21.34% 23.21% 22.30% 22.80%
Amount of allowance per week $3.28 $6.40 $5.72 $4.86
BMI of mother 27.60 27.15 27.53 27.08
BMI of father 27.46 27.25 27.20 27.46
Northeas 11.91% 16.46% 16.65% 12.98%
North Central 21.00% 32.87% 19.78% 22.48%
South 33.38% 32.87% 35.08% 30.91%
West 33.71% 24.16% 28.48% 26.52%

! Percentiles based on 2000 CDC Growth Charts by gender and child’s age in month
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professional or student) conducting research ebtains:
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(z) tdentiflable private Information.
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