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Abstract We examine the effect of parental employment

on child health as measured by children’s percentile body

mass index (pBMI). Our investigation reveals that hours of

parental employment are important determinants of child

health. We find a highly significant role for the influence of

fathers’ hours of work on the pBMI. Given that work hours

of both mothers and fathers impact child health, ignoring

parents’ joint decision making in child health production

may lead to biased results. Additionally, we conclude that

parental work hours may impact both the quality and

quantity of time that parents spend with their children.

Specifically, we find that shared parent–child activities

such as building or repair work, and reading influence

childhood obesity.

Keywords Child health � Childhood obesity � Family

economics � Family policy � Paternal employment

Introduction

Since the 1970s, childhood obesity rates have more than

tripled in the United States (Centers for Disease Control

and Prevention 2009). Almost one-third (31.9%) of chil-

dren and adolescents in the United States have body mass

indices that qualify them as either overweight or obese

(Ogden et al. 2010). Increases in overweight status have

been observed across all ages, ethnic groups and both

genders, with children from minority and low socioeco-

nomic backgrounds disproportionately affected (Lin et al.

2004; Wang and Beydoun 2007). Although increasing

childhood overweight and obesity trends have emerged

worldwide, childhood obesity in the United States persists

at a level nearly double that observed among other indus-

trialized nations (Sassi et al. 2009). Global and national

trends toward increasing childhood obesity and overweight

are disconcerting given the pervasiveness of the disorder

and its attendant comorbidities.

Pediatric overweight and obesity are anticipated to have

long-term health implications. Approximately 70% of

obese adolescents are expected to remain obese as adults

(U.S. Surgeon’s General 2007). Overweight youth face

elevated risk for numerous weight-related chronic condi-

tions including cardiovascular disease, type 2 diabetes,

pulmonary disease, psychosocial disorders and certain

cancers (Daniels 2006; Haslam and James 2005). The early

onset of overweight exacerbates systemic damage inflicted

by chronic obesity-related disorders and may decrease life

expectancies among future generations (Daniels 2006;

Olshansky 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. Direct costs

include preventive, diagnostic, and treatment services.

Indirect costs encompass the value of income lost from

decreased productivity, loss of utility from restricted

activity, increased absenteeism at work, downtime, and

loss of future income because of premature death, as well

as other losses that the family and the society may incur

because of premature death (Wolf 1998; Wolf and Colditz
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1998). Given the long-term social, health, and economic

costs associated with obesity, the epidemic rise in child-

hood overweight and obesity has been identified as a crit-

ical public health concern (Koplan et al. 2005).

Changes in family structure and the dramatic rise in

dual-earner families and working single parent families are

important factors that may contribute to escalating child-

hood and adolescent obesity rates (Haslam and James

2005). The increasing prevalence of childhood obesity

observed over the last several decades coincides with

pronounced increases in maternal labor force participation,

especially among women with young children (Hoffman

and Averett 2010; U.S. Census Bureau 2009). Poverty

reduction policies such as the 1996 Personal Responsibility

and Work Opportunity Reconciliation Act have led to a

marked increase in labor force participation by women

with young children, as well as an increase in the number

of employed mothers with children under 18 from 47% in

1975 to 71% in 2008 (U.S. Department of Labor, Bureau of

Labor Statistics 2009).

As women have steadily moved into the paid labor

force, men have increased their contributions to household

labor (Gershuny et al. 1994). Over the past 40 years male

housework hours have doubled while women’s domestic

labor hours have decreased by half (Bianchi et al. 2000).

Although employed women still perform a larger share of

the housework than employed fathers, that gap has been

consistently narrowing in recent years, suggesting gradual

equalization of paternal contributions to household pro-

duction functions, including the production of child health

(Kroska 2004); see also, Hofferth et al. (2010), Maume

(2010), Nakhaie (2009), Astone et al. (2010), Kirkwood

(2009) and Borra and Palma (2009).

Recent studies exploring the concurrent expansions in

maternal workforce participation and childhood obesity

have reported a positive association between maternal

employment and childhood obesity rates (Anderson et al.

2003; Cawley and Liu 2007; Fertig et al. 2009). However,

scholars have largely ignored the role of fathers in child

weight. This relative lack of attention to paternal contri-

butions is surprising given that joint economic decisions

and behaviors modeled by both parents are likely to

influence child behavior and health (Bronfenbrenner 1994;

Bandura 2004). Given the substantial and increasing role

that fathers play in domestic and childrearing activities,

ignoring paternal involvement in joint economic decisions

and child health production may lead to misleading results.

In this paper, we use economic theory (for example, see

Becker 1962, 1978), a nationally representative dataset,

and proper econometric modeling and analysis to shed light

on the joint role of parental employment on children’s

health as measured by the child percentile body mass index

(pBMI). Specifically, using the 2007 wave of the Child

Development Supplement (CDS) of the Panel Study of

Income Dynamics (PSID) for children who live with both

parents, our investigation fills the current void in the lit-

erature, which ignores the significant role that fathers’

work hours play in childhood obesity. Section ‘‘Back-

ground and Theoretical Framework’’ of the paper presents

background on the problems associated with overweight

and obesity in children. In this section, a rational choice

model, where parental joint decision making processes

influence optimum child health, indicates that the ratio of

incremental costs (or hours of work) for both parents is

crucial in determining child health. A corollary for this

finding is, ceteris paribus, that relative hours of work by

parents influence child’s health. Section ‘‘Data and Meth-

odology for Data Analysis’’ presents the data and the

methodology for modeling and analysis. Section ‘‘Results

and Discussion’’ presents the result and discussion, and the

last section contains the conclusion.

Background and Theoretical Framework

Obesity is a problem of energy imbalance. Caloric con-

sumption 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 frequent meals away from home,

omitting breakfast, large portion sizes, consumption of pre-

prepared and pre-packaged food, sugar-sweetened bever-

age consumption and frequent snacking are all associated

with increased rates of child and adolescent overweight

(Anderson and Butcher 2006; French et al. 2001; Haines

et al. 2007; Ludwig et al. 2001).

In addition to high caloric intake, low levels of physical

activity may also constitute obesogenic behavior. An esti-

mated 58% of American children ages 6–11 do not engage

in the recommended amount of daily physical activity, and

by adolescence the proportion jumps to 92% (Troiano et al.

2008). Sedentary behavior related to media consumption

has been shown to be a significant contributing factor to

increased obesity rates among children and adolescents

(Crespo et al. 2001; Dennison and Edmunds 2008). Studies

indicate that the average child spends 5.5 h per day using

some form of media. Media use has been associated with a

reduction in metabolic rate, increased exposure to food

marketing, snacking during media use, and the expenditure

of discretionary time that may have otherwise been allotted

to physical activity (Coon and Tucker 2002; Institute of

Medicine 2005; Lowry et al. 2002).

While accelerating childhood obesity incidence and

prevalence rates have increasingly become the focus of

public health research, the etiology of overweight and
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obesity remains poorly understood. It has long been

acknowledged that genes play a role in the onset of obesity,

but genetic factors do not operate independently of

behavior and the environment (Coady et al. 2002). Recent

literature indicates that in addition to genetic influences,

shared environmental factors have a substantial effect on

observed familial patterns of obesity (Silventoinen et al.

2010). Consequently, behavioral and environmental factors

have become the focus of childhood obesity research.

Previous studies have found that maternal employment

reduces maternal time investments into child health pro-

duction, thus leading to elevated childhood obesity rates

(Anderson et al. 2003; Cawley and Liu 2007; Fertig et al.

2009). This study examined the importance of paternal

employment relative to that of maternal employment in

childhood obesity. Moreover, potential behavioral path-

ways (or channels) by which parents influenced child

weight outcomes were also explored and their significance

evaluated. This research adds to current knowledge by

examining the joint impact of parental behaviors on chil-

dren’s pBMIs.

Theory

An important factor in parental satisfaction, or utility, is the

health of their children. Consumption of health over the

lifecycle is an important element in generating lifetime

satisfaction (see Grossman 1972). Hence, production of

child health is an important consideration in the parents’

joint decision making process for allocating valuable time

to raising children. Figure 1 depicts a set of hypothetical

standard production functions of child health as a function

of individual parental hours of input (Hmother and Hfather).

The two product curves represent the total health produc-

tion curve for mother (TPmother) and the total health pro-

duction curve for father (TPfather). 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 of producing children’s health. For example,

mothers may have more knowledge or experience in terms

of caring for children’s health needs. Also, traditional

divisions of household labor and family processes such as

maternal gatekeeping may limit effective paternal partici-

pation in child health producing activities (Allen and

Hawkins 1999; Hall and MacDermid 2009).

The shapes of the production functions in Fig. 1 illus-

trate that parents are not equally skilled at generating child

health (Q), which is approximated by the inverse of pBMI

for empirical analysis in this paper. Accordingly, decisions

made by parents about time spent with children do not

necessarily result in an equal hours of input (H) by each

parent to produce the desired level of child health. This

model is consistent with the skewed number of hours that

mothers typically spend with children relative to hours

contributed by fathers (Winkler and Ireland 2009).

According to Grossman’s model of health production,

each child is endowed at birth with a certain level of health.

Based on numerous factors, particularly genetics, this

intrinsic level of health varies from individual to individual.

While normal depreciation of one’s health endowment will

eventually lead to aging and death, investment in health

during the life-cycle may preserve or improve one’s health

according to underlying biological, medical, and social

parameters. Thus, parental input of time, material, and

efforts could be conceptualized as an attempt to maintain

and improve the health of children in the household.

A standard two-step procedure summarizes the parental

joint decision-making process for producing child health.

In the first step, parents determine the optimum level, or

quantity (Q*), of child health to produce. In the second

step, based on the marginal costs of child health production

for each parent, an efficient allocation of effort is estab-

lished in order to achieve the desired level of Q*. The first

step of the joint decision making process is influenced by

parental preferences for child health and alternative goods

and services, which enter parents’ utility function. The

second step of the joint decision making process is influ-

enced by the marginal, or opportunity costs of producing

child health. An optimum solution is reached when pro-

ducing an additional unit of child health has the same cost

of production, regardless of which parent provides the

input. Given the optimum level of child health (Q*),

depiction of the mirror image of rising marginal cost (MC)

curves leads to the optimum solution for the relative con-

tribution of each parent to child health (see Fig. 2). The

optimum solution in Fig. 2 indicates that hours of work by

both parents are essential determinants of child health in

two-parent families. In general this may be represented as:

Q ¼ f Hmother; Hfatherð Þ ð1Þ

Child 
Health, Q 
(Total 
Product, 
TP) 

TPfather

TPmother

Parental Input Hours, H

Fig. 1 Producing child’s health: total product (TP) curves as a

function of parental input hours (H)
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Therefore, paternal input hours do play a role in deter-

mining child health, considering the inverse of BMI per-

centile as a proxy for the child’s health.

Based on the heterogeneously rising marginal cost

curves presented in Fig. 2, mother in this calculation

produces Q*mother of the optimum level of child health

(Q*) and father produces the reminder Q*father = Q* -

Q*mother. Given Q*, in Fig. 2, a mirror image of father’s

marginal cost curve is presented in order to identify the

intersection with mother’s marginal cost curve. The inter-

section of two curves indicates the point at which the

optimum level of child health is likely to occur.

Given hypothetical differences in abilities, skills, and

wages (which must be, at least, substantiated by the

empirical investigation), Fig. 2 shows that the father in this

hypothetical example produces a smaller share of the

child’s total optimum health than the mother. The marginal

cost curves presented take into account the various factors

that may influence opportunity cost for each parent in terms

of child health production including economic factors,

institutions, gender, and skills. Figure 2 suggests such

factors should be considered in determining the specific

roles and responsibilities of each parent in producing child

health.

Data and Methodology for Data Analysis

Previous studies of associations between maternal

employment and childhood obesity have primarily utilized

child height, weight, and maternal employment data from

the National Longitudinal Survey of Youth (Anderson et al.

2003; Cawley and Liu 2007; Miller and Han 2008).

This research examines information from the Child

Development Supplement (CDS) of the Panel Study of

Income Dynamics (PSID). The CDS is useful for studying

childhood overweight, obesity and related health behaviors

because in addition to child height and weight variables, it

provides information on children’s daily activities and

interactions with their parents. The CDS can be linked to

the main PSID household survey to examine mechanisms

and pathways by which parental practices, particularly

mothers’ and fathers’ employment and shared parent–child

activities, may impact child health outcomes.

The CDS 2007–2008 wave used in this study consists of

a total sample of 1,506 children now aged 10–19 (Insolera

2010). Given that the focus of this investigation was the

relationship between parental employment and childhood

obesity, children with incomplete or missing data related to

height, weight, parental work hours, or who were not

residing with at least one biological parent were omitted,

producing a target sample of 1,099 children. Children’s age

ranged from 10.4 to 18.9 years, with an overall average of

14.5 years. The key outcome variable in our analyses was

child’s percentile body mass index (pBMI). The acronym

‘pBMI’ was used because children’s BMI scores are highly

dependent upon the sex and age of a child, thus those

characteristics have been taken into account in reporting

the child’s percentile ranking.

Obesity and pBMI

Application of standard adult obesity measures to children

has proven problematic given the considerable variation

that occurs in BMI as children grow (Cole et al. 2000).

Thus, BMI-for-age growth charts have been developed for

boys and girls based on nationally representative National

Health and Nutrition Examination Survey (NHANES) data

from the 1960s–1980s (Bini et al. 2000). In contrast to

crude anthropometric measures, percentile rankings pro-

vide relative estimates of child weight categories (under-

weight, normal, overweight, or obese) which take into

account the child’s sex and age. Based upon Centers For

Disease Control And Prevention definitions, children with

relative BMI percentages below the 5th percentile are

considered underweight. Children in the 5th through 85th

percentile are defined as having normal weight. A BMI

score falling between the 85th and 95th percentile qualifies

a child as overweight. Children with pBMIs in 95th to 97th

percentile range are considered obese. Extreme obesity is

defined as having a pBMI of 97 or greater (see Table 1).

While recent trends indicate that overweight and obesity

prevalence may be leveling off for most children except the

heaviest boys, Ogden et al. (2010) reported that during

2007–2008 nearly one-third (31.7%) of American chil-

dren and adolescents aged 2 through 19 years had body

mass indices that qualify as either overweight or obese.

Marginal 
Cost 
(MCmother) 

MCfather

MCmother

Optimum Child Health, Q* = Q*mother + Q*father

Q*mother produced by mother Q*father produced by father 

Marginal 
Cost 
(MCfather) 

Production by Parents 

Fig. 2 Optimum level of child health. Note: MCmother and MCfather

denote marginal or incremental costs of additional contributions to

child health by mothers and fathers, respectively. The mirror image of

father’s marginal cost curve is presented for ease of comparison and

evaluation
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Approximately 15% of children fell between the 85th and

95th percentile and 5% of American children fell between

the 95th and 97th percentiles. An additional 12% of US

children had pBMIs at or above the 97th percentile, the

cutoff for extreme obesity.

The phrase ‘‘at risk of overweight’’ is sometimes

substituted for overweight, but recent expert panels have

advocated the use of the terms ‘‘overweight’’ and ‘‘obese’’

as standard nomenclature for references to high body mass

among children (Krebs et al. 2007). Thus, in the interest of

conciseness and in order to be consistent with adult ter-

minology, the child weight status categories between the

85th and 95th percentile and above the 95th percentile are

designated here, respectively, as overweight and obese.

Descriptive Analysis

Descriptive statistics including socio-economic and

demographic characteristics for the full sample are pre-

sented in Table 2. Due to differential sampling rates for

targeted PSID subsamples such as low-income households,

compensatory weights have been developed to account for

unequal selection probabilities. Accordingly, all of the

analysis in this paper use proper weights to compensate for

the CDS’s complex design. Nonetheless, because of the

oversampling of certain subpopulations specified in the

design of the PSID, weighted means and standard errors

(SE) reported in Table 2 must be analyzed in context. In

particular, we observe that SEs do not indicate high vari-

ation in the reported weighted means. Accordingly, given

the size of SEs, as well as the sample size, reported means

are significantly different from zero for all variables.

Table 2 shows that the average pBMI for children in this

sample placed them in approximately the 68th percentile

for body mass. A full 39% of the children in the sample

were overweight, having pBMIs of 85 or greater, and

nearly one quarter of children in the sample (22.54%) had

pBMIs in the 95th percentile or above, thus qualifying as

obese.

Fathers averaged 34 h per week and mothers averaged

slightly over 20 h of weekly paid labor. The mean hourly

wage was $20.45 for fathers and $10.16 for mothers. The

mean household income was slightly higher than seventy-

six thousand dollars.

The sample of 1,099 children, included 526 females,

573 males, and averaged 14.5 years of age. Black or His-

panic children comprised around 17 and 23% of the sam-

ple, respectively. The mean birth weight of the sample was

about 7.28 lb. Roughly 16% of the sample resided in the

Northeast, 22% in the North Central states, 31% in the

South, and the remaining 31% resided in the West.

Table 3 presents descriptive characteristics by living

arrangement for children living with at least one parent.

Half of the children residing with a parent lived with both

parents (n = 542), 519 lived with their mothers only, and

38 children lived in the custody of their fathers. The

highest pBMIs were observed among children living with

only their mothers (69.55), while children living with only

their fathers had a slightly lower average pBMI of 69.10.

The lowest pBMIs were observed among children living

with both parents, who reported pBMIs of 67.06 on

average.

Hours of weekly maternal paid labor were highest for

mothers who lived with the father of their children.

Table 1 Classification of child overweight and obesity by BMI

Category Percentile

rank

U.S. prevalence

(ages 2–19) (%)

Underweight \5th 3.3

Normal 5th to 85th 60.0

Overweight

(at risk of overweight)

85th to 95th 14.8

Obese (overweight) 95th to 97th 5.0

Extremely obese

(overweight)

C97th 11.9

Source: CDC (2009); Ogden et al. (2010)

Table 2 Descriptive statistics for full sample (n = 1,099): 2007

wave of the Child Development Supplement of the Panel Study of

Income Dynamics

Meana SEb

Child BMI percentile (pBMI)c 67.90 1.203

Child is overweight 39.22% 0.020

Child is obese 22.54% 0.017

Weekly hours worked by mother in 2006 20.50 0.824

Weekly hours worked by father in 2006 33.90 0.957

Hourly wage of mother $10.16 0.543

Hourly wage of father $20.45 1.079

Annual family labor income in 2006 (‘000) $80.96 3.223

Age of child 14.53 0.094

Black 17.39% 0.011

Hispanic 23.12% 0.020

Female 46.00% 0.021

Birth weight (pounds) 7.28 0.062

Northeast 16.37% 0.016

North Central 21.77% 0.016

South 31.03% 0.019

West 30.83% 0.020

a Weighted means
b Weighted standard error
c Percentiles based on 2000 CDC growth charts by gender and child’s

age in months
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Children living with both parents had mothers who worked

an average of 26.35 h per week. Women who did not live

with their children’s father worked an average of 9.27 h per

week. Fathers who resided with both their biological

children and the children’s mother reported the highest

weekly hours of paid labor, with an average of 43.64 h per

week. Fathers residing away from their children worked an

average of 12.49 h per week, and fathers living with their

children, but not with the children’s mother, worked an

average of 36.10 h weekly.

Children living in the custody of their fathers were younger

than children living who lived with both parents, with mean

ages of 13.54 and 14.50 years for each group, respectively.

Children living with their biological mother only were the

oldest among this sample, averaging 14.74 years of age.

Black children were more likely than other racial or

ethnic groups to live with only their mothers than with their

fathers or both parents. Only 6.55% of children sampled

that lived with both their parents were Black, whereas

42.43% of the female headed families in this sample were

headed by Black mothers. Thus, Black children, who make

up only 21.86% of the overall sample, are overrepresented

in female headed households. Of children living in families

headed by single fathers, 6.04% were Black.

Hispanic children in this sample, who make up 19.88% of

the full sample, were overrepresented among families hav-

ing both a mother and a father present, with 27.06% of

children from two-parent being identified as Hispanic.

Among children residing in female headed families, 17.61%

were Hispanic, and none of the children in this sample living

solely with their biological father were Hispanic.

Just under half of all children living in either two-parent

or female headed families were girls (45.56 and 45.03%,

respectively). Girls made up a larger proportion of the

children living in single-parent male-headed households,

with 60.67% of these children being female.

Mean birth weights for the sample ranged from 7.44 to

6.96 lb. Children living with both their mother and father at

the time of the 2007 CDS survey had the highest mean

birth weights, and children residing with their mothers only

had the lowest. Children living solely with their fathers had

an average birth weight of 7.10 lb.

Hourly wages were highest among families that had

both a mother and a father present, with a maternal wage of

$13.19 and a paternal wage of $27.27 observed, respec-

tively. The lowest mean wages for fathers were observed

among non-residential fathers who averaged $5.97 per

hour. Non-residential mothers were lowest earners among

the maternal counterparts, averaging $4.15 per hour. Single

mothers who lived with their children and single fathers

who lived with their children reported intermediate average

wages of $4.38 and $18.10, respectively.

Annual family incomes were highest for two parent

families, with reported mean yearly incomes of $98,650.

Female headed households averaged less than half that

reporting incomes of $44,620 per year. Male headed single

parent families fared better amount with an average income

of $65,380 per year.

In terms of regional distribution, children living in two

parent families were most 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%).

Table 3 Descriptive statistics

by living arrangement: 2007

wave of the CDS of the PSID

a Weighted means
b Percentiles based on 2000

CDC growth charts by gender

and child’s age in months

Lives with both

parentsa (n = 542)

Lives with mother

onlya (n = 519)

Lives with father

onlya (n = 38)

Child BMI percentile (pBMI)b 67.06 69.55 69.1

Child is overweight 37.47% 41.70% 49.36%

Child is obese 20.26% 27.47% 22.73%

Weekly hours worked by mother in 2006 26.35 9.28 9.27

Weekly hours worked by father in 2006 43.64 12.49 36.10

Hourly wage of mother $13.19 $4.38 $4.15

Hourly wage of father $27.27 $5.97 $18.10

Annual family income in 2006 (‘000) $98.65 $44.62 $65.38

Age of child 14.50 14.74 13.54

Black 6.56% 42.43% 6.04%

Hispanic 27.06% 17.61% 0.00%

Female 45.56% 45.03% 60.67%

Birth weight (pounds) 7.44 6.96 7.10

Northeast 15.33% 20.79% 0.00%

North Central 20.67% 22.93% 31.19%

South 27.78% 36.29% 44.69%

West 36.23% 19.99% 24.12%
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Children living in female headed households were most

often found in the South (36.29%), the North Central

region (22.93%), the Northeast (20.79%), and least fre-

quently in the West (19.99%). The greatest proportion of

children living in male-headed single-parent households

were found in the South (44.69%), followed by the North

Central states (31.19%) and the West (24.12%), with none

among this sample residing in the Northeast.

Data Analyses

Application of a rational choice theory of child health

production provides a useful framework for understanding

relevant variables that may influence child health (as

approximated by the inverse of pBMI). Moreover, this

theory allows researchers to consider behavioral variables

that may otherwise be confounding factors in determining

pBMI. Standard econometric estimation techniques, such

as multiple regression (Ordinary Least Squares) provide

suitable tools and framework for exploring the relationship

between paternal inputs and child pBMI while controlling

for the numerous potential parent–child activities, maternal

and paternal hourly wage, annual household income,

region of residence, and other related variables.

A general model of child’s health as the dependent

variable (captured by the inverse of pBMI) includes vari-

ables indicated by our theoretical model (hours of work by

the mother and the father), as well as other important and

explanatory variables:

pBMI ¼ f Hmother; Hfather; Xð Þ ð2Þ

where X represents all other factors that influence pBMI of

children. Given our theoretical model, prior literature, and

the CDS dataset, the following multiple regression model

was developed for children living with both parents:

ln pBMIið Þ ¼ b0 þ b1m ln Hmotherð Þiþb1f ln Hfatherð Þi
þ b2 ln relative wages of mother to fatherð Þi
þ b3 Southð Þiþb4 Blackð Þi
þ b5 Hispanicð Þiþb6 Girlð Þiþb7 Child ageð Þi
þ b8 birth weightð Þiþb9 yard workð Þi
þ b10 laundryð Þiþb11 dishesð Þiþb12 shoppingð Þi
þ b13 building/repairsð Þi
þ b14 preparing foodð Þiþb15 playing sportsð Þi
þ b16 cleaning houseð Þiþb17 video gamesð Þi
þ b18 talkingð Þiþb19ðcraftsÞi þ b20ðreadingÞi
þ b21ðhomeworkÞi þ b22ðboard gamesÞi þ ei

where ei is the error term, and b represent the rele-

vant parameters of interest. Log of pBMIi ensures that

the predicted values of this variable to remain positive.

Additionally, in this model, logarithmic values of hours of

work by mothers and fathers are used to reflect the attenu-

ation of the impact of higher work hours on the pBMI. In

other words, the first few hours are more valuable in pro-

moting a child’s health than subsequent hours, which are

subject to the law of diminishing returns.

Results and Discussion

Table 4 depicts estimates from a multiple regression of log

of pBMI on the log of maternal and paternal weekly work

hours and other related variables. The estimated model also

includes demographic and socioeconomic variables related

to pBMI outcomes, including child age, gender, race,

parental wage, log of relative wages of mother to that of

father, and region of residence. These variables control for

a range of potential variations in the child’s pBMI that are

not accounted for by either the transformations of the

child’s BMI to pBMI (using age and sex), or the parental

related factors.

Several features of the reported estimated models in

Table 4 and thereafter bear mentioning. First, the inclusion

of the demographic and socioeconomic variables reduces

the potential for the misspecification of the underlying

model. One must be cognizant of the fact that socioeco-

nomic variables are generally correlated. Thus, studies that

do not start with a highly parameterized general model are

always subject to the omitted variable bias problem. Spe-

cifically, in modeling Yi, if only a set of Xi variables are

included and another set of variables, say, Zi, are excluded

from the regression, then the parameter estimates from the

specific (short) model (b*) may not be equal to their

true population counterparts (b). In particular, b� ¼ bþ
E XiX

�
i

� ��1
E XiZ

�
i

� �
c, where, c is the parameter on the

excluded variables (Zi) in the general model. On the other

hand, starting with a general model that may include irrel-

evant variables is not as damaging to the modeling and

statistical analysis of the data. Therefore, based on the cost-

benefit analysis, in social sciences, it is highly recom-

mended to begin with a highly parameterized general model

(see Angrist and Pischke 2009); but, see Fertig et al. (2009).

Second, using the coefficients (b1m and b1f) of the log of

hours of work (lnHmother, lnHfather) the percentage change

in pBMI per one percentage point change in mother’s or

father’s work (i.e., H-elasticity of pBMI) may be

determined.

Finally, Table 4 shows that the R2 value of this model is

0.10. Thus, the specified parental employment variables

and related parent–child activities account for 10% of the

variance observed in child health, measured inversely as

child percentile BMIs.
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Table 4 shows that, consistent with main study

hypotheses, both mothers and fathers weekly work hours

influence child pBMI. The p-values for the coefficient

estimates on the hours of work by mothers, ln(Hmother),

hours of work by fathers, ln(Hfather), are 12 and 2%,

respectively. The positive coefficient estimates on mothers’

and fathers’ hours of work are consistent with the joint

decision making process by both parents in optimizing

production of child health. These coefficient estimates

clearly support the theory that the relative hours of work by

both parents are crucial determinants of pBMI. These

findings buttress the view that studies which do not take

both paternal contribution into account potentially suffer

from the omitted variable problem. The parameter esti-

mates on ln(Hmother) and on ln(Hfather) indicate that the

H-elasticities of pBMI are 3 and 7, respectively. Thus, the

fathers’ hours of work play a significant and substantive

role in the health of children (as measured by the inverse of

pBMI). In particular, our estimated model for the sample

data shows that the influence of fathers’ hours of work is

more than two times that of mothers’. Nonetheless, this is a

further indication that joint decision making processes of

parents are at work in the production of child health and,

thus, the impact of father’s hours of work on children’s

health should not be ignored.

Another predictor of pBMI scores was parental wages

(log of mother’s wage relative to that of father’s). Higher

hourly wage for mothers (relative to those of fathers) were

predictive of lower pBMI outcomes for their children. In

Table 4, the coefficient estimate on the log of relative

parental wages is -2.43, but attains significance only

approaching the 20% level (p-value = 0.21). Thus, higher

wages for mothers, or lower wages for fathers, are asso-

ciated with lower pBMI for their children.

Reported parameter estimates of the sociodemographic

factors in Table 4 show that, being Hispanic has positive

and significant influence on pBMI. Similarly, being Black,

female, and having higher birth-weight have positive, but

insignificant, influence on pBMI. On the other hand,

residing in the south and increasing child age are associated

with the lower pBMI; although, both are marginally sig-

nificance (their p-values are 10 and 11%, respectively).

Of the hypothesized joint activities of children and

parents, only two parent–child activities had a statistically

Table 4 Multiple regression:

impact of parental hours on the

log of adjusted BMI

a Weighted estimates;

R2 = 0.10; * p \ 0.05.

** p \ 0.01. *** p \ 0.001

Predictor variables Coefficient estimatesa t-Values p-Values

Intercept 8.54 0.27 0.78

Parental employment & relative wages

Log of hours worked by mother 2.99 1.54 0.12

Log of hours worked by father 7.00 2.22 0.02

Log of relative parental wages -2.43 -1.25 0.21

Sociodemographics

South (= 1; else = 0) -5.80 -1.61 0.10

Black (= 1; else = 0) 4.11 0.68 0.49

Hispanic (= 1; else = 0) 9.22 2.47 0.01

Girl (= 1; else = 0) 3.43 1.12 0.26

Child age -1.24 -1.57 0.11

Birth weight 0.44 0.39 0.70

Child’s activities with parents

Yard work (= 1; else = 0) -5.44 -0.89 0.37

Laundry (= 1; else = 0) 0.33 0.09 0.92

Washing dishes (= 1; else = 0) -1.47 -0.41 0.68

Shopping (= 1; else = 0) 1.36 0.42 0.67

Building (= 1; else = 0) -7.68 -2.06 0.03

Cooking food (= 1; else = 0) 3.64 0.91 0.36

Sport (= 1; else = 0) -2.37 -0.60 0.54

Cleaning (= 1; else = 0) 3.07 0.60 0.55

Video game (= 1; else = 0) -3.10 -0.72 0.47

Talking (= 1; else = 0) -5.76 -1.69 0.09

Hand crafts (= 1; else = 0) -4.44 -0.76 0.44

Reading (= 1; else = 0) -10.49 -2.38 0.01

Homework (= 1; else = 0) -0.52 -0.14 0.89

Board game (= 1; else = 0) 6.83 1.35 0.17
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significant impact (p-values are less than 5%) on of the

pBMI outcomes of children in the sample. Children who

worked on building and repair projects with their parents

had significantly lower pBMIs. Children reading regularly

with their parents had lower pBMIs among children in the

sample.

Discussion

This study contributes to the body of research that

addresses the role of maternal work hours on child body

mass outcomes. Consistent with previous research

(Anderson et al. 2003; Cawley and Liu 2007; Fertig et al.

2009; Miller and Han 2008), maternal employment was

found to be a risk factor for childhood obesity. Addition-

ally, paternal employment was also found to be also a

crucial determinant of obesity in children. The rational

choice model indicates that decreases in overall parental

contributions to child health (associated with increased

parental labor force participation) will impact child health,

observed here as increases in childhood obesity.

In the last few decades, the proportion of parental

(mothers’ and fathers’) time spent on domestic and child-

rearing duties has been in the state of flux. Employed

mothers continue to fulfill a disproportionate amount of

domestic and child-rearing duties within families (Bianchi

et al. 2000; Coltrane 2000). Thus, the marginal impact of

one more hour of work by an employed mother on child

health should not be substantial, if hours spent with a child

are subject to diminishing returns. On the other hand, given

that only a small proportion of child-rearing rearing

activities are performed by fathers, one more hour of work

by an employed father may have a higher impact on the

child health. Reported results in Table 4, indeed, buttress

this view. Table 4 shows that paternal hours available for

child health inputs yield more positive child health out-

comes than those of maternal hours. While, mothers may

have a comparative advantage over fathers in terms of child

health production, disproportionate time spent with a child

appears to have been subject to diminishing returns in this

study. Hence, greater health benefits for children in terms

of maintaining a healthy weight may be realized when

fathers spend more time on producing children’s health

than that of mothers.

In addition to substantiating the observed significant

positive relationship between maternal work hours and

children’s pBMI rankings (Anderson et al. 2003; Cawley

and Liu 2007; Fertig et al. 2009), this research adds new

detail on the contributions of paternal work hours to chil-

dren’s health outcomes. It was determined that time spent

in the labor force by fathers was associated with increases

in childhood obesity. In particular, additional labor force

participation by fathers increased the likelihood that

children would develop elevated pBMIs (i.e., more than

that of mothers). It must be understood that parents engage

in a joint decision making process in order to determine

relative work hours and the optimum level of childhood

health production, rather than deciding in isolation. The

present findings suggest that, at the margin, child health

production is hindered by fathers’ labor force participation

to a greater extent than that of mothers’ work hours. While

fathers may have a comparative advantage in terms of

producing indirect inputs related to child health production,

such as increasing overall household income or access to

health care benefits, the disproportionately fewer hours

spent on child-rearing might be the cause for observing a

highly significant marginal impact of father’s hour of work

on child’s pBMI.

Numerous parent–child activities were investigated as

potential risk or protective factors for childhood over-

weight and obesity (Anderson and Butcher 2006; Lin et al.

2004; Wang and Beydoun 2007; Sassi et al. 2009). Two

behaviors were identified in this study that may affect

energy balance and help children maintain a healthy

weight. Specifically, we find that shared parent–child

activities such as building or repair work and reading

influence childhood obesity. The physically demanding

activity of building/repair work with one’s parents was

associated with decreased risk for childhood overweight

and obesity, presumably related to increased caloric

expenditures. The observation that shared reading reduced

the likelihood of child overweight or obesity indicates that

this activity may serve as a proxy for engagement with

children and education. Engagement with children has been

identified in the current literature as an important source of

motivation and support in terms of adopting physical

activity and achieving weight control goals (Gruber and

Haldeman 2009). Recent research also indicates that

nutritional knowledge and literacy skills lead to better

dietary choices (Finke and Huston 2003), suggesting that

parents should be provided with tools that foster greater

involvement with their children and health literacy skills.

Given the impacts of maternal and paternal inputs on

child health production, measured here inversely as child

percentile BMI, national family policies should support the

crucial roles that both parents play in child health produc-

tion. Although the responsibility for child health is widely

regarded as a feminine activity, socioeconomic changes in

recent decades have led to an increase in paternal partici-

pation in domestic activities (Garfield and Isacco 2006). The

findings of this research indicate that on the margin, fathers’

household production input hours may be more efficient

than maternal time spent on child health production.

However, perhaps due to traditional and family processes

such as maternal gatekeeping, which actively exclude

fathers from making consistent, effective contributions to
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child wellbeing (Allen and Hawkins 1999), fathers may face

a degree of external social stigma related to assuming more

active roles in child health production (Gavanas 2004). To

the extent that traditional role and stigma lead to dispro-

portionate number of hours spent with children by either

parent, ceteris paribus, a rebalancing of the roles may lead

to more efficient child health production (Hall and Mac-

Dermid 2009; Winkler and Ireland 2009).

Based on the evidence found in this study, it is imper-

ative that fathers’ contributions within the home be vali-

dated and supported to facilitate the assumption of a more

substantial role in household production of child health as

mothers continue to steadily transition into full-time paid

labor. Fathers may also benefit from social supports,

training, and educational resources focused on children’s

health issues, including nutrition, meal preparation, and the

promotion of healthy physical activities for children.

Mothers should be supported in ways that will allow for

adequate investments in child health, while meeting the

demands associated with increased labor force participa-

tion. Although fathers are contributing more time to

domestic tasks than in previous decades, child health out-

comes, as measured by increasing childhood obesity rates,

have continued to worsen.

One possible remedy that has recently gained promi-

nence in the national debate about family policy is the

expansion of flex time work schedules. Flexible work

schedules assist mothers and fathers in balancing time

constraints associated with labor market participation and

child rearing, and have been shown to improve the overall

well-being of household members (Hill et al. 2001). Given

that both parents are increasingly engaged in full-time

breadwinning roles, adjustments to current patterns of

employment are advisable in order to provide both mothers

and fathers with sufficient flexibility to meet occupational

demands and provide adequate investments into the health

of their children. Further research is needed to determine if,

in addition to improving parents’ perceived work-life bal-

ance, childhood obesity rates may be reduced by allowing

for additional parental monitoring and encouragement of

healthy dietary and physical activity choices during the

after schools periods when most parents are currently

occupied outside the home in paid labor activities. Finally,

as parental employment hours and labor force participation

continue to increase, the role of third-party caregivers in

childhood obesity outcomes should be examined further.

Conclusion

Our econometric investigation of the 2007 wave of the

Child Development Supplement of the Panel Study of

Income Dynamics reveals that paternal work hours are

significant predictors of childhood obesity. Thus, over-

looking parental joint decision making, specifically,

ignoring the significant role of fathers in the production of

child health may lead to biased and inconsistent results.

Additionally, we conclude that parental work hours may

impact both the quality and quantity of time that parents

spend with their children. In particular, we find that shared

parent–child activities such as building or repair work, and

reading reduce childhood obesity rates. Given that parents

are increasingly expected to balance concurrent work and

family responsibilities, policies that support household

production of child health are needed to foster positive

child outcomes.
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