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1. Introduction

Over the past decades, obesity has become oneeamd#jor public health issues in the
Western World. Rates of adult as well as childhobdsity are rising rapidly in many major
economiel The prevalence of obesity among preschool-agédreh in the US has almost
doubled between 1988-94 and 2003-04. For childiged &-11, it rose from 11 to 19%
(National Center for Health Statistics, 2007). The has also seen rapid increases: obesity
rates for 2-10 year olds have increased from 13186 between 1995 and 2003 (ONS, 2005).

This trend in childhood obesity is worrying forriais reasons, the first of which is
the child’s health. The Association of Public HeaDbservatories (AC/HC/NAO 2006)
predicted that, if the current trend in childhodzbsity continues, the average life expectancy
for children will be shorter than that for theirrpats. Additionally, obese children are more
likely to grow up to be obese adults and obesitfpimd to be a causal factor in a number of
chronic diseases and conditions including headadie and type Il diabetes.

Apart from strict health risks, childhood obeshgs consequences for adult life,
including lasting effects on self-esteem, body imagd confidence (Must and Strauss 1999),
and lower wages in adulthood, at least for whitedkes (Averett & Korenman 1996, Cawley
2004). As obese children are likely to grow up bese adults, this implies we need consider
a much wider area than just health when studyiegtinsequences of childhood obesity.

Another concern of (childhood) obesity is its ctstsociety. In the UK, the cost of
treating diseases attributable to obesity in théddal Health Service was £470 million in
1998 (AC/HC/NAO 2006). Additional indirect costs farms of losses of earnings due to
sickness or premature mortality amounted to £2lliohi By 2002, the direct costs were

estimated to be about £1 billion (House of Comnidaalth Committee 2004).

1 Adult obesity is defined as having a Body Massek@BMI, weight in kilograms divided by height inetnes
squared) of higher than 30. Being overweight inekithose with a BMI between 25 and 30.



The main underlying cause of the rise in childhebesity is simple; a continuous
misbalance between calorie intake and expendifum@ore interesting question ghy this
balance has changed. There are several possibignakpns for this that have received the
attention from economists. One of these is telewisiiewing, which has an impact on both
calorie intake and expenditure. First, there isispldcement of physical activity. Second,
metabolic rates decline when children are watchéatgvision (Klesges et al. 1993). Third,
due to an increase in calorie consumption whilstchiag, possibly due to fast food
restaurant advertising on television (Chou, Rasiradl Grossman 2005). Another possible
explanation is the geographic variation in fruittaregetable prices. Sturm and Datar (2005)
argue that this partly explains the differentiaing@ BMI among elementary school children
in the US. Food outlet density was not found teefthildren’s BMI.

The factor examined here is maternal employmehe ificrease in maternal labor
force patrticipation coincides with the rise in dhibod obesity rates. In the US, employment
rates for married women with children under sixer®@m 19% in 1960 to 60% in 2005 (US
Census Bureau 2007). UK figures show that the evanactivity rate for women aged 16-
59 rose from 59% in 1971 to 74% in 2007 (LabourcEdsurvey 2007).

Recent literature has shown consistent evidenca pbsitive relationship between
maternal employment and children’s excess body hdig.g. Anderson et al. 2003, Ruhm
2004). The main focus of these studies has bedheogeffect of average weekly work hours
over the child’s life on its overweight status. Jipaper explicitly examines the importance
of the timing of employment with respect to theldisiage. Specifically, it explores whether
maternal employment at different ages of the chiéd differential effects on the child’'s
weight later in life. Apart from Anderson et al0(@3), who show that the employment effect
is not sensitive to whether the mother works in firet three years of the child’s life, and

Ruhm (2004), who focuses on several child cognitsed non-cognitive outcomes



simultaneously in a cross-sectional setup, thibesfirst study that extensively explores this
issue of timing of maternal employment in the ca&htef childhood obesity. In addition, the

use of a birth cohort permits a detailed exploraté the potential endogeneity of mother’s
employment.

The timing of maternal employment has been shaaretimportant for various child
outcomes. Heckman (2000, 2007) emphasizes the tenuar of the early childhood years in
shaping many adult outcomes; early investmentshitdren promote the development of
learning and social and emotional skills. Focusingognitive development, Waldfogel et al.
(2002) find that 3 to 8 year old children whose Ineotworked full-time in the first year of
life have significantly lower test scores. Ruhm Q@0 2004) finds negative effects of
employment in the first three years of life on therbal ability of 3 to 4 year olds, and
cognitive development of 5 to 6 and 10 to 11 yelds.oGregg et al. (2005) find small
negative effects of full-time maternal employmamnthe 18 months after childbirth on child
literacy skills at age 7. Ermisch and Francesc@@D(Q) estimate that one extra year of pre-
school full-time maternal employment reduces thabpbility of children achieving at least
an A-level in secondary school.

The results of the analyses show a significanttivescorrelation between full-time
maternal employment during mid-childhood and thebpbility of being overweight at age
16. There is no evidence that part-time or fulldiemployment at earlier or later ages leads
to a higher probability of being overweight at dge Subgroup analysis suggests the effect is
driven by the lower socio-economic groups. Vari@e®nometric techniques are used to
explore whether employed mothers are systematid#figrent from non-employed mothers,
but there is no evidence that this unobserved bgéereity biases the estimates.

The next section motivates why a link between maleemployment and childhood

obesity may exist and discusses existing literatBeetion three presents the theoretical and



econometric framework. Section four describes tlaa dand shows some descriptive
statistics. The methodology is presented in sedtinand section six discusses the results.

Section seven presents several robustness chetlsgetion eight concludes.

2. Motivation and Literature

There are some hypotheses about possible pathiwaysgh which childhood weight
problems and maternal employment could be reld#éten a mother decides to work outside
the home, there are several changes in the howk#fail can affect children’s (and parents’)
balance of calorie intake and expenditure. Filsglae equal, the mother spends less time at
home. In this respect, it is important to distirgjubetween the different types of activities
that mothers engage in. Nock and Kingston (1988)Bianchi (2000) present evidence that
employed mothers reallocate their time away frortivaies like housework and home
making towards time with their children to compdedar the increased time in employment.
Nock and Kingston’s (1988) define housework as tadfeactivities that includes meal
preparation. Perhaps due to working mothers’ timestraints and decreased energy levels,
they spend less time preparing meals comparedrtavaooking mothers.

Various studies have found a positive effect ofemaal employment on expenditures
on food-away-from-home (Horton & Campbell 1991, Macken & Brandt 1987). For the
US, Crepinsek and Burstein (2004) show that houdshwith part-time and full-time
employed mothers spend $3 to $4 more per Adult NEmjeivalent at grocery stores than
non-working mothers, $1 to $2 more at specialtyest@bakeries, fish stores, etc.), but $4 to
$7 more on fast food and carry out, and $15 tor$ia8 on food bought and consumed away
from home. This difference is found within eachdme group. Lin et al. (1996, 1999) show
that food obtained away from home tends to contaore calories and (saturated) fat.
Additionally, restaurant and fast food meals hawaeased in size and there is evidence that

larger portions induce more eating (Rolls et ab&0although this portion size effect has not



been found for children below the age of five (Radt al 2000). Other factors related to
eating out also affect the energy intake, like ¢aial atmosphere and tendency to choose
foods with high energy density (Rolls 2003).

Second, when mothers spend more time away from htreg children will spend
more time in care of others. This includes différgypes of childcare, like that by family
members, nurseries, or schools. The quality ofdhiklcare is important, as well as the food
provided in these settings. Many studies have ldakethe effects of childcare quality on
child cognitive and behavioral outcomes. They galheffind that childcare quality matters
(for a thorough review, see e.g. Vandell & Wolf@@R)). For example, Peisner-Feinberg et
al. (1999) find that pre-schoolers who are enrollecigher-quality childcare have better
language and math skills. Howes (1988) finds thHaldeen who attended higher-quality
childcare had fewer behavioral problems and bettek habits compared to those attending
lower-quality programs. This suggests that, apaninfchild development, childcare quality
may also affect nutritional intake and childrenggieg patterns.

Third, without parental supervision, children mightake poor nutritional choices
when buying or preparing their own snacks. Klesges. (1991) show that unsupervised and
unmonitored children tend to choose unhealthy, ligialoric foods with low nutritional
value. Both the threat of parental monitoring amtua parental monitoring lowered the
number of non-nutritious foods chosen and totadraalcontent of the meal.

Similarly, unsupervised children may be more likedystay indoors (watching TV,
playing video games) as opposed to more activeitie. Crepinsek and Burstein (2001)
report that children of full-time working motheneanore likely to watch television or videos
for more than two hours a day than children of mmnking mothers.

Finally, when mothers join the labor force, the $ehwold income will increase, all

else equal. Various studies (ONS 2005, DepartménHemnlth 2006) have shown that



childhood weight problems are less common in higtwrio-economic status families (as
defined in terms of income, social class, or paeatiucational level). A higher income can
allow parents to increase the spending on fresh tagh-quality foods. Therefore, the
additional household income can be argued to affedtl health positively. On the other
hand however, the mother's income could be viewedeatra’ income to be spent on
luxuries like restaurant meals, generally cont@jmmore calories (Lin et al. 1996, 1999). As
Fertig et al. (2006) note, part of this additiomedome might also be given to the children as
their weekly allowance. As children generally prdfaying sweets over healthier snacks, this
could lead to a weight gain. This possible effectikely to differ across socio-economic
groups, since better-off families are more ablmtoease children’s pocket money.

All of this suggests thata priori, it is difficult to say what the likely effect of
maternal employment on the child’s weight is. Thkeas of a decrease in time and child
supervision and an increase in income are likeljbéonon-linear, heterogeneous across
different groups and even the direction of theaft@nnot be stated with certainty.

There have been only a few studies that spec¥iedplore the link between maternal
employment and overweight children, most of whicdvéd focused on the United States.
Using matched mother-child data from the Nationahditudinal Survey of Youth (NLSY),
Anderson et al. (2003) investigate this relatiopstor children aged 3 to 11. They find a
positive correlation between maternal work intgngib terms of hours per week over the
child’s life) and the probability that the child averweight. They use various techniques to
explore whether employed mothers are systematid#ligrent from non-employed mothers,
but find no evidence that unobserved heterogenayes the estimates. They find that this
relationship is confined to higher socio-econontatis families, despite the fact that these
children are least likely to have weight problems.

Ruhm (2004) also uses the NLSY in his study onetffiect of maternal employment



on general adolescent development. He also finds ¢hildren of working mothers on
average experience more weight problems. Additignake finds larger effects for higher
educated mothers compared to the lower educatidugh these effects are not significant.
To account for potential sources of bias, Ruhmuides employment in a period after the date
of child assessment in addition to contemporan@mgloyment. As he states, since labor
supply is unlikely to have causal effects on outesnn a prior period, any significant
estimates suggest model misspecification. He fsligdt evidence of this reverse causation,
suggesting that the estimates found earlier migHtiased.

Some other studies that have looked at the relstiip between maternal employment
and overweight or obesity include Phipps et alO@0looking at Canadian children aged 6-
11, Garcia et al. (2006), who use data on Sparndtiren aged 2-15, Takahashi et al. (1999),
who use data on 3-year-old Japanese children, €lagaead Hokayem (2005), looking at
American children aged 2-18 and Crepinsek and BurgR001) who focus on 12-14 year
olds. Although they do not attempt to address $kaa of possible unobserved heterogeneity,
all these studies find similar positive associaion

Finally, Fertig et al. (2006) examine thmechanismthrough which mothers’
employment translates into children’s weight gaiihey investigate two relationships: 1)
whether children’s activities and meal routineseifftheir BMI, and 2) what the effect of
maternal employment is on these activities. Thesnticombine the two to identify the
mechanism through which employment affects thed&iBMI. They find that maternal
employment is negatively associated with the numiifemeals consumed by children.
Consuming fewer meals is in turn related to a hidgMl. In addition, maternal employment
significantly decreases a child’s BMI among lowdueated mothers. They argue that these
children stay in school longer where they partit@pen activities that reduce their BMI.

Among higher educated mothers, employment increéises spent watching television,



which in turn significantly increases the child’'sVIB This suggests that the different

employment effects are (partly) due to differemseguences of a decrease in supervision.

3. Framework

3.1 Theoretical framework

Following Ruhm (2000, 2004), the economic modeluasss that parents allocate

their resources to maximize household utility. Hehudd utility at timet, U, is a function of
child health H,, leisure time of the mother and fathel,( and L. respectively) and
household’s consumption of goods and serviGes
U, =U(H,, Ly, L. G,)- (1)
Since this study looks at the child’s weight, is referred to as the child’s weight-for-height.
Utility is maximized subject to a child ‘weight’ @duction function, a time and a
budget constraint. The production function of clleight can be written as:
H, = f(H, Ly L RLELT). )
The child’s weight is a function of the child’s wgéit in the previous period, mother and
father’s leisure time, consumption of child-relagabds and serviceR,, unobserved child
specific weight endowmentd and unobserved parental characteristic'he parents’ time
constraint looks like:
Ly+E, =T, p=M,F 3)
so that total timd is divided between leisurd (; ) and employmentE ). As Ruhm (2000,
2004) notes, the production function has severgdomant characteristics. First, parental
leisure is good for children, hence the partialidgive of L, is positive. This can occur

through direct time investments or indirectly thgbureductions in stress, increased energy

levels, and so forth. Second, higher incomes ithisgarents’ ability to purchase productive



inputs and influence their time allocation decisiorHowever, in contrast to Ruhm’s
framework, where the main focus lies on the effettemployment on child cognitive
development, the partial derivative of income ig necessarily positive. This is because
increases in income could be spent on inputs thghtmncrease the child’s weight, like
restaurant and fast food meals. The budget constbmiunds purchases of (child-related)
goods and services by the amount of earned ancaered income.

Solving (3) forE and recursively substituting in for lagged valaédH, equation (2)

can be rewritten as a structural production fumctbgeneric form as:
H, = f(E,.R..{.7), (4)
where E and R are vectors of current and lagged values, ag jp= (Ept, Ept_l,...,Epo).

However, as the consumption of child-related goadd servicesR is not observed, the
empirical analysis does not directly estimate @i instead estimates the reduced form
demand function of child weight

H, = f(E,.X,.¢), (5)

ot
where X is a vector of child and parental background attaersstics ande is a disturbance
term. The employment coefficients from (5) give tiet-effect of employment, combining
effects of the increased income and decreaseddéeisu

Rosenzweig and Schultz (1983) refer to this as ybrid equation”, where the
unobserved inputsR are dealt with by including their determinantskeliincome and
educational level. In a hybrid model, the coefiige generally embody both the
technological properties of the production functiand the characteristics of unobserved
household preferences or tastes. A fully specifieadel would have to control for the
endogeneity between these technologies and papefarences. However, since these tastes
are generally not observed, the employment coefitsimight be biased.

Ideally, X accounts for all other factors influencing theustural determinants of

10



child weight. If this is not the case, the redufean estimates may be biased. Even if only
information on the technologies of weight productiwere desired (and no preferences or
tastes), the fact that the inputs in the weightlpobion function ardehavioral variabless
problematic. The difficulty arises from the presemt exogenous health and developmental
factors that can be known to the individual housdhbut not to the researcher. These
unobserved differences in the child’s endowmenicte correlated with these inputs (like
maternal labor supply). For example, mothers muagtide not to work if their child has
developmental or behavioral problems. This endowrheterogeneity can in turn affect the
estimation of the child weight production functiolssues relating to this unobserved
heterogeneity will be explained more fully belowdagxplored in the empirical estimation.

3.2 Econometric framework

To investigate whether there is an effect of matkeemployment on child weight-for-

height, the reduced-form (5) is rewritten as:

t

Hit:a+zﬁjEit—j+J/Xit+Zi+Ti+elt’ (6)

i=0
where H, is a binary variable indicating the sex and agaested overweight status for child

i at timet and E,_, is an indicator for whether the mother works ateti-j. Current and

j
lagged indicators for father's employment are ideld in the vectorX, . This vector also
refers to a set of child and family-specific cohtvariables, which will be discussed below.
¢, are time-invariant unobserved child-specific weigindowments,7, are unobserved

parental characteristics, ang, is an i.i.d. error term. Because the dependenialviar

measures the child’'s weight-for-height, a positvebserved child or family specific effect

means the child is heavier. Thus larger values¢foand 7, imply increased probabilities of

the child being overweight and are therefore carsid to be unhealthy.

The basic econometric specification can be wrilitean

11



t
Hi :a+z:BjEit—j + X H &, (7)
i=0

where g, = +17 +g =n +¢ .? The coefficients ofE,_; estimate the effect of maternal

employment on the outcome of interest. Unbiasadasts are obtained '(f:ov(En_ i€ ) =0,

meaning there cannot be any correlation betw€gn and {;, and betweerk,_; andz;. To

j
account for potential confounding factors relatedriother’s employment, the vectof; is
included. After controlling for these observabldsthere remain any unobservable factors

that are correlated with botH, and E;_; , the estimate of3; may be biased.

it—j »

Mother’'s employment can be correlated with mateumabserved characteristics,

which can in turn be correlated with the child’sigi#. For example, if working mothers

generally are less interested in their childretess skilful in rearing them than non-working

mothers,Cov( BT ) > 0. Given that larger values far, imply higher weight-for-height

(see above)Cov(Hit T, ) >0, the estimate of3, is biased upwards. On the other hand, one

can argue in the opposite direction. Mothers whaodieto work might do so to increase their
income so that they are able to provide their chilith everything it needs, send their child to

a good school or university, etc. This would mehat tworking mothers might be more

productive in child rearing, leading t@ov( E- 7 ) < 0. The positive relation between this

unobserved effect and child’s weight problems tresuilts in an underestimate (5 .

Likewise, maternal employment can be correlatedh wie child-specific endowment
¢,. Studies that explore the effect of maternal ewmplent on children’s cognitive or

behavioral outcomes often argue that the child'gettgment can influence the mother’s

decision of whether or not to work (see for examplaldfogel et al. 2002, Han et al. 2001).

2 Data is only available for one child per househdtdis the family and child unobserved effect carv®
separated/}, will therefore be used to indicate the combinedhserved time-invariant effe¢h, =¢ +7,).

12



This indeed seems likely, although perhaps notiegiple in the case of overweight children.
It seems less plausible that mothers delay or #tep employment because their child is

overweight® | therefore assume that this simultaneity biassdoet play a role in the child

weight production function and thus trﬁbv( E- ¢ ) = 0. However, if being overweight is

correlated with other developmental and behaviprablems, this will have to be taken into

account. This aspect will be explored this moré/ful section 7.

4. Data and Descriptives

4.1. Data

This study uses data from a large British birth argh the National Child
Development Study (NCDS). The NCDS is a nationadlyresentative survey that follows up
all those living in the UK who were born betwee® B4arch 1958. To date, there have been
seven follow-up interviews of the members of thokart, providing a unique source to study
the effect of maternal employment at different p®in time on a child’s weight problems.

The children are observed at birth and at ageg antl 16. At age 16, the sample size
is 14,514. The analysis follows the common apprdaclothers in listwise deleting to deal
with item and unit non-response (see for exampie@ll et al. 2004, Feinstein et al. 1998).
Children in Local Authority care and those withgaparents are excluded from the analysis
(dropping 2.2% and 1.4% respectively). The finaldelocontains 3350 individuals. All
descriptive statistics are given using this sample.

The measure of child weight-for-height used in taper is the sex and age adjusted
overweight status at age 16, which is based omchiid’'s BMI. The definition of overweight
status in children is taken from the InternatioBalesity Taskforce (Cole et al. 2000), which

introduces international cut-off points for BMI @hildhood that are linked to the widely used

% Also, the data used are from a period with musbk Ewareness of obesity and the problems assouiitted,
making it even less plausible that mothers reattdo children’s weight by changing their work lasfour.

13



adult cut-off points of a BMI of 25 (overweight) &80 (obese).

The analysis uses this binary indicator for adhkiloverweight status and not the
continuous BMI measure for two reasons. Firsts mot necessarily worrying if a child gains
a few pounds. However, it is alarming if the chglains so much weight that it is clinically
overweight and thus unhealthy according to the o@dtut-off point. Second and more
importantly, the BMI distribution is different froormany other continuous distributions. In
the left and right hand tail of the BMI distributicare those who are underweight and
overweight, both of which are considered unhealtynly those in the middle of the
distribution have a healthy weight for their heighherefore, finding that a certain variable
positively affects a child’s BMI is not necessarigd. In contrast, if it positively affects the
child’s probability to be overweight, this is cotered unhealthy for the child.

BMI is a commonly used measure to indicate antadoVerweight status. However,
BMI is a less straightforward measure for childras, they experience changes in body
composition depending on age and gender. For examagiposity rebound (AR) refers to the
increase in BMI that occurs after a nadir obserweadhildren around the age of 4 to 6.
Various studies have shown that children displayangearly AR are at increased risk for
adult obesity (e.g. Whitaker et al. 1998), but dlsat the timing of AR is not associated with
dietary intake (Rolland-Cachera et al. 2001, Dgrestal. 2000). This therefore suggests that
the AR is an exogenous shock to the child, somegthimat determined genetically.
Nevertheless, it might affect whether children el&ssified as being overweight. Another
gender and age specific change in body composgigiberty. The age of onset of puberty
differs for girls and boys. It is normally betwettre ages of 8-13 for girls and between 10-15
for boys. At age 16, nearly all girls are fully @éoped and have reached their final height.
Boys are not likely to grow taller after the agel@for 18 (BUPA 2007).

The analysis uses the child’s binary overweightustaat age 16 as the dependent

14



variable. This is a more informative measure thaat tat earlier ages as it contains less
measurement error for the reasons above. Additigriake next section shows that the child’s
overweight status at age 16 is more predictivedaftaveight than earlier measures of BMI.

The focus of this study is not only @rhether but also orwhenmaternal employment
affects the child’s overweight status. The materealployment indicators used in the
analysis include pre-school employment, employna¢@ige 7 and at age 11. In addition, the
analysis explores the effect of different work-mg#ies by distinguishing between part-time
and full-time work.

In the analysis, various child and family charastes are included to attempt to
control for child and family specific health endoents, as these could be correlated with the
mother’s choice to participate in the labor marRéte basic controls included in the analysis
can broadly be grouped under three headings. Ginatacteristics include gender, birth
weight, an indicator for having a low birth weiglt2500 grams), being prematurely born,
firstborn, breastfed and non-white. Family chamastes include a dummy for maternal
smoking after four months pregnancy and the nunolbdyirths to the mother, as this may
affect the total time available. Mother and fatbexje, as well as region of birth dummies are
also added as covariates. Finally, socio-econotaitis indicators are included, as these are
shown to be important predictors for children’s &< body weight. The empirical analysis
includes the partner’s current and lagged unempémyrstatus, mother’s education, father’'s
socio-economic class at the child’s birth and inebnThese indicators are included as
separate dummy variables to allow for non-monoteeiationships. The variables and their
descriptives are presented in the Appendix.

As shown in the theoretical framework of sectionh® covariates exclude the child’s

overweight status at earlier ages: the model remlyssubstitutes in for lagged values of

* Unfortunately, respondents are only asked to tepeir income at age 16. Therefore, maternal eympént is
possibly endogenous, as the choice to join theuaftwce could be affected by the partner’s income.
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child weight. Another reason why the analysis efhyi excludes the child’s lagged
overweight status is because interest lies in nistgiestimates for the full impact of maternal
employment. If maternal employment affects the chilweight, this could already have
occurred at an earlier age. Lagged overweight statwld then pick up part of the effect of
the variable of interest. The analysis does notifipally look atwhenor at what agethe
child becomes overweight, rather, it looks at thi éffect of employment on the child’s
overweight statuat age 16

A similar argument goes for not including the pdi® overweight status. Once the
child is born, any changes in maternal employmieat &affect a child’s weight (via changes
in eating patterns, use of spare time, etc.) &edylito also affect the parent’'s weight. This
means that the coefficient on the parents’ overlatesgatus will pick up some of the effect of
mother’'s employment. Instead, by including as maagiables as possible at the time of
birth, the analysis tries to estimate the full effef mother’s employment, including that due
to changes in theousehold’soehavior caused by the mother’s decision to wodcoAinting
for parental overweight status at the child’s bitbuld therefore be preferable, as this says
something about their health endowment. Unfortugpatieis information is not available.

4.2. Descriptives

The key outcome variable in the analyses is théd’'shisex and age adjusted
overweight status at age 16. The proportion of weeght children remained relatively stable
between ages 7 and 11 (8.8% and 8.5% respectiametl/)ncreased slightly at age 16 (9.8%).

The transition matrix below shows how consisteet ¢hild’s overweight problem is
over time, i.e. what percentage of children who averweight at, say, age 7 are still
overweight at ages 11 and 16. It is clear from thide that the majority of children have
(and keep) a healthy weight, although this perggmtdecreases with age (the light grey

cells). At the same time, the proportion of childreho are (and stay) overweight increases
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with age (the darker grey cells). The matrix alsespnts the child’s overweight status at age
23 to show what proportion of children who are ewa&ght at age 16 are still overweight in
adulthood. This is almost 61%, confirming that lgemverweight at age 16 is a relatively

good predictor of the child’s overweight statusdulthood.

Table 1: Transition matrix of children’s overweigtatus

age 11 age 16 age 23
not overweight not overweigh not overweight
~ ot 95.1 4.9 92.8 7.2 85.3 14.7
% overweight 50.9 49.1 60.5 39.5 54.7 45.3
o not 100 0 94.3 5.7 86.2 13.8
S  overweight - 100 41.4 B8 46.6 53.4
© not - - 100 0 87.7 12.3
S  overweight - i : 100 39.4 606

The proportion of employed mothers varies with théd's age. Among pre-school
aged children, 40% of mothers are employed. Thopsito 28% at age 7 and increases
sharply to 54% and 70% for those aged 11 and lpectisely. A transition matrix of
maternal employment (not shown) indicates that erstioften change employment status; it
is not the case that mothers tend to stay in thé vaoce once they have started working.

Figure 1 below looks at the raw data to explore tivie there is an association
between maternal employment and overweight childr€he left panel presents the
proportion of overweight children by mother's empteent status. The graphs use mother’s
employment at age 7, although they are similar wi@ng the indicators at other ages. All
lines represent three observations, one for thpgrton of overweight children at age 7, one
for age 11 and one for age 16. Thus, each lineesgpits the change over time in the
proportion of overweight children. The line on tb# is that for non-working, the middle for

part-time, and the right for full-time working meits.
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Figure 1: Proportion of overweight children by maitk employment status
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Various things can be inferred from the graph. tFitlse proportion of overweight
children generally increases with age for all ergplent categories. Apart from a drop in this
proportion at age 11 for non-working mothers, thmed show an upward trend. Second,
mother’s full-time employment is associated witte thighest proportion of overweight
children at all ages. Moreover, the slopes of thesl are steepest for full-time employment,
meaning they experience the largest increasesipribportion of overweight children.

The right panel of Figure 1 presents a similar grdqut now each line is split up into
three categories of father's social class at théd'shbirth: those with professional,
managerial, or technical occupations; those with-manual/manual skilled occupations; and
those with partly skilled or unskilled occupatioiifie graph shows several things. First, full-
time working mothers generally have the heaviedthan in all social classes. Second, the
higher classes show decreasing proportions of aigiw with age, whereas the lower social
classes show an upward trend. Children in highessels experience more overweight than
those in the lower social classes at age 7, siroitarweight at age 11, and lower at age 16.
Thus the relationship between maternal employmedtowverweight by social class seems to
change as the children age. Graphs that distingogttveen different levels of maternal

employment in different income groups show veryilsinpatterns as those found above.
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5 Methodology

The descriptive statistics above show there isgaifstant raw correlation between
maternal employment and the probability that thié&lde overweight. Using several different
techniques, the econometric analysis explores wehdtiis relationship is robust to various
different model specifications.

The first analysis explores whether the effect aitemal employment on child
overweight status at age 16 varieswhyenthe mother works. A cross-sectional setup is used,
controlling for an extensive range of family andla¢tbackground characteristics to attempt
to remove as much individual heterogeneity as ptessiThe dependent variable used is a

binary indicator of whether the child is overweightage 16.
Hi,16=a+ﬁPSEi,PS+ﬁ7Ei,7+ﬁllEi,ll+yIXi +£i,16 (8)
Equation (8) includes all employment indicators dtaneously to explore the effect

of different timings of maternal work, wherg .o stands for pre-school employment, and
E , and E ,, for employment at ages 7 and 11 respectivelyJeéstigates whether there are

differential effects of employment at different agef the child, whilst simultaneously
controlling for the mother's work history. It spécally examines whether early or later
maternal employment is a stronger indicator fordhiéd’s overweight status. In addition, the
analysis focuses on the effects of different interss of work in terms of part-time and full-
time jobs.

A second model investigates the effect of mateemaployment on the probability
that the child is overweight for different subgreugpf the data. The variables for maternal
employment are interacted with mother’'s educatideagl, father’s social class at the child’s
birth, and income to allow for differential effecdé maternal employment for children of
different socio-economic backgrounds.

Any relation that is found in the above analyseghnibe driven by systematic
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differences between working mothers and non-workingthers in ways that are not
observable to the researcher. This implies a neeskamine the potential endogeneity of
mother’'s employment. This is explored using twdeddnt approaches.

The first attempt to account for the unobservedividdal heterogeneity is by
specifying it as a function of those variables thaixy the unobserved effect. This is then
included in the regressions to explicitly controf fthis unobserved heterogeneity. In the
following cross-sectional model

Hig=a+ B, +VX +&,  t=PS, 7,11 )
the error term can be decomposed into a time-iaméfchild and parental) unobserved effect

n; and an i.i.d. error terna -

Hie=a+ 0, +V' X+ +€ 4. (10)
The specification used in this analysis draws aasdof Mundlak (1978), used in
random effects models In the approach used here, the assumption is ntiaate the
unobserved individual effect is a function of matheemployment statuses in all periods.

The analysis uses the mean work status over &l @igde child:

;
= f(Eit)z%int tv, = E +v (11)
=

where E is a vector of two variables that include a meart-fime and a mean full-time

employment. This is then included as a covariategnation (9), leading to the following
regression where, ;s =V, +€ -

Hioo=a+ [, +VX, +E +U. (12)

The thought behind this is that mothers who workerar longer during the child’s

life can be systematically different from mothersoanever work. Following section 3.2, if

® The original Mundlak specification parameterises individual effect/), and adds this to the random effect
specification to remove the correlation betweenitidévidual effect and the covariates.
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working mothers are systematically more or leskugkn rearing their children, it is possible
that any effect found in the analysis above isaantsed by their employment, but it is driven
by the mother’s unobserved ability, which is cated to their employment status. Including
a proxy for this ability will remove this unobsedveffect. The estimated effect of maternal
employment is then that over and above this hetzreity.

In a second approach to account for the unobseindigidual heterogeneity, the
analysis makes use of the longitudinal structuréhefdata by using linear probability fixed

effect models to remove the time-invariant unobakle family and child characteristieg.

This study focuses on the effect of the differemirigs and intensities of employment on the
child’s probability of being overweight at age However, the conventional setup of a fixed
effects model does not allow for a specific explioraof these differential effects
Therefore, the analysis adjusts the conventionaglpdata structure to allow for all

measures of maternal employment to affect the fmbtyathat the child is overweight
differently at the different ages. The estimatigga&tion can be written as:

H, ﬁps7 Ei ps +,B77 E - 2.8 n, € ;

His |=| Bes Eips * B By * B By [+| VX0 |+] 11 [+] €1 |, (13)

Hise :BPS16 Eips * 18716Ei 7t ,31116Ei 11 VX I € 16
where the first line refers to children aged 7, skeond to age 11 and the third to 16. This

setup allows for employment at age 7 to have awfftial impact on the child’s overweight
status at age 74,"), 11 (B,"") and 16 (3,”°). The vector X, consists of the before-

mentioned variables and now also includes time digsnThe child’s overweight status can

® For example, using two lags in a conventionaldieéfects model would imply the following constriact:

[Hlll] - ﬂl[E"PS]+ﬂ2(EI'7]"',@(EM]+V'[Xlll]+(”i]+[ell]
Hi s E- B Eis Xi 16 7l 816
where the coefficient, represents the effect of maternal employment ldgg® periods, whileg, is the

effect of a one-period lag. Hence, this model agsuthat the effect of mother’s pre-school employineenthe

overweight status at age 11 is the same as emptiayaege 7 on the overweight status at 16. ThHehatd

coefficient will be an average of the two individeffects. In addition, the data do not distinguistiween part-
time and full-time employment at age 16, hencéaigs cannot be used.
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only be affected by employment at the same or ptevages.
Applying the within group transformation to equati(l3) removes the child/family
fixed effect 7. However, taking mean deviations from each of theee employment

variables at age 7 of the chil&(;, at age 7, 11 and 16) requires one of these terneved

due to perfect multicollinearity (and similarly fthe indicators of pre-school employment).
This problem is not found with the other employmieicators, as the specification does not
include these for all three ages that the childsraveight status is observed.

A consequence of this setup is that not all effedftsnaternal employment are

identified in the fixed effects specification. Thealysis excludes the first line of equation
(13), meaning that the estima]zé,16 (employment at age 7 on overweight at 16) is not
observed directly. Instead, it is derived from tether estimates: the effect of employment at

age 7 on overweight at age Minus the effect on overweight at age @3716—,877).
Similarly, the fixed effects model estimat%(igs16 - ,BPS7) instead of Bps .
Thus obtaining an estimate f(;ﬂ'5'77 (and ,BPS7) will show whether the fixed effect

estimates are over- or underestimatedﬂ;f is positive, the fixed effect estimate will be
underestimated and visa versa. This way, it isiptesgo acquire an estimate for the specific
timing effect of maternal employment at age 7 oeraseight at age 163, (and B."),
whilst simultaneously taking account of the timganant unobserved fixed effect.

To obtain an estimate foB,” and B, , the child’s overweight status at age 7 is

regressed on pre-school maternal employment aricathege 7, with and without the usual
covariates. However, the fixed effects analysisreadly also accounts for all other indicators
of maternal employment. Further specifications éfae include the average mother’s part-

time and full-time employment over the child’s lfas in the Mundlak specification), and all
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employment statuses simultaneously (as the initiadel, equation (8)) to look at the

robustness of the findings.

6. Results

Table 2 below presents the results using equa8pr{l six employment indicators—
full-time and part-time indicators for pre-schoafje 7 and 11 employment — are included
simultaneously to allow for an exploration of tHéeet of different timings of maternal work
status. The results are shown for two model smetifins: column 1 uses a probit
specification with the child’s binary overweighasis at age 16 as the dependent variable and
presents the marginal effects. Column 2 presemtsebults of the Linear Probability Model
(LPM). As the estimates are very similar, furthealgses present the marginal effects of the
probit specification (as in column 1).

When accounting for all employment indicators atrenat and previous ages of the
child as well as the extensive list of covariafied;time employment at age 7 of the child
positively affects the child’s probability of becorg overweight later in life. Children with a
full-time employed mother at this age have an iaseel probability of being overweight of
5.5 percentage points. These results suggest taén controlling for all observed
employment spells of the mother, it is full-time neauring mid-childhood that is positively
and significantly associated with the probabilityatt the child is overweight. Maternal
employment earlier and later in the child’s lifeedanot matter once her other work statuses
are controlled for. This suggests that both thensity and the timing of employment with
respect to the child’s age are important factoth@relationship with the child’s excess body
weight. Similar results are found for analyses thae each indicator for maternal
employment individually, not controlling for all ler observed employment spells (results
not shown). The strongest effect is found for futte employment at age 7, although full-

time pre-school employment also shows a margirgdpificant (positive) estimate. Further
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analyses will focus on mid-childhood employmentaim attempt to explore this positive

effect in more detail.

Table 2: Timing of effects

Children’s overweight status at age 16

(1) Probit (2) LPM
Pre-school PT -0.009 (0.012) -0.008 (0.013)
Pre-school FT 0.005 (0.021) 0.009 (0.022)
Age 7 PT 0.011 (0.014) 0.009 (0.014)
Age 7 FT 0.055** (0.027) 0.057** (0.023)
Age 11 PT -0.010 (0.011) -0.007 (0.012)
Age 11 FT 0.017 (0.016) 0.021 (0.016)
(Pseudo) R 0.05 0.03
N 3350 3350

* p<0.10, ** p<0.05, *** p<0.01, std errors in partheses, other covariates controlled for.

In order to examine whether there are heterogenetiasts of employment across
specific groups of individuals, mid-childhood mai&remployment is interacted with family-
specific variables. The analysis explores inteca&iof maternal employment with father’s
socio-economic class, income and mother’s educafiirspecifications use non-employed
mothers as the base line category.

The interactions of maternal employment with theegaries for father’'s social class
at the child’s birth are presented in column 1 abl€ 3. Table A2 in the Appendix shows the
number of observations in each social group. Sociass distinguishes between three
categories: professional, managerial and techr(ioigh), non-manual or manual skilled
(med), and partly skilled or unskilled occupatioflsw). The results show an inverse
relationship between father’s social class anddchii’s overweight status for mothers in full-
time employment. Full-time employment in lower sdailass families is associated with an

increase in the probability that a child becomesrareight of 12.7 percentage points. For the
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middle social classes, this is 6.1 percentage paind it is zero for the higher social classes.

Table 3: Subgroup analysis

Children’s overweight status at age 16

(1) Father social class (2) Income (4) Mother edation
Low: PT 0.028 (0.026) 0.003 (0.019) 0.021 (0.019)
Low: FT 0.127** (0.055) 0.086** (0.041) 0.068 ooy
Med: PT 0.011 (0.016) 0.014 (0.020) -0.004 (0.020)
Med: FT 0.061** (0.031) 0.037 (0.035) 0.067* (0.9036
High: PT -0.027 (0.028) 0.008 (0.024) -0.008 (0)025
High: FT -0.016 (0.052) 0.089 (0.055) 0.052 (0.054)
Pseudo R 0.05 0.05 0.05
N 3350 3350 3350

* p<0.10, ** p<0.05, *** p<0.01, std errors in partheses, other covariates controlled for.

In column 2, maternal employment is interacted wiittome, where income is split
up into three groups. Maternal full-time employmegain shows large positive effects,
although this is only significant for the lower orae group. The coefficient for the higher
incomes is relatively large, but so is the standardr. This could be due to the relatively
small number of observations in this category,besvé in Table A2 in the appendix.

The final column presents the results of the amalybat interacts mother’s
employment with her years of schooling. Educationsists of three categories: less than or
equal to 14 years (low), 15 years (med), and 1eaore years (high). The magnitude of the
coefficients shows slight evidence of a social gmadin the effect of employment, although
the effect is only significant for full-time workgn mothers with 15 years of education.
Interacting maternal employment with the child’'snder showed that both boys and girls
have an equal increased likelihood to be overweigign their mother is working full-time
(results not shown). Part-time employment doesaffett boy’s or girl's overweight status.

The above analyses show that, after controlling @arange of child and family-
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specific characteristics, there is still a stromgrelation between mid-childhood full-time

maternal employment and the probability that acchsloverweight at age 16. The following
analysis attempts to explore whether unobserveerdgtneity could be driving the results.
The results of the Mundlak-like specification (etioia (12)) are presented in Table 4. For
mother’s pre-school employment (column 1) and #tage 11 (column 3), the results show
that the proxy for the unobserved heterogeneifyositive and highly significant. Over and

above mother’'s ability or productivity, there is effect of maternal employment on the
child’s weight. If anything, the marginal effectseeanegative. This would suggest that the
results found in the separate regressions of @mldr overweight status on pre-school

maternal employment and employment at age 11 warerdby unobserved heterogeneity.

Table 4: Mundlak specification

Children’s overweight status at age 16

(1) Pre-school (2) Employment Age 7 (3) Employmeéige 11
Part-time -0.007 (0.018) 0.021 (0.019) -0.011 (8)01
Full-time -0.017 (0.024) 0.035 (0.030) -0.013 (@p1
Mean PT -0.003 (0.026) -0.028 (0.022) 0.001 (0.022)
Mean FT 0.085** (0.035) 0.038 (0.029) 0.080** (02)3
Pseudo R 0.05 0.05 0.05
N 3350 3350 3350

* p<0.10, ** p<0.05, *** p<0.01, std errors in partheses, other covariates controlled for.

On the other hand, the results using mother’'s eynpémt at age 7 (column 2) show
that the proxy for the unobserved heterogeneiposstive but insignificant. Furthermore, the
marginal effect for full-time employment itself iglso insignificant. Unlike the other
regressions though, both effects now show a pesiign and are of equal magnitude. In
addition, adding up the effects of the full-timedamean full-time employment gives an
estimate that is similar, albeit slightly largen, size to the effects found in the previous

analyses. These results therefore suggest thawvtheffects cannot be separately identified.
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This could be the case if there is only little a#on in mother's employment status over
time. However, as discussed in section 4.2, mottiensiove between states of employment.
This would suggest that part of the total effecteafployment at age 7 is driven by the
unobserved heterogeneity and another part by therie employment, but that it is not
possible to distinguish between the two factors
The second model that attempts to account for timebserved individual

heterogeneity makes use of the longitudinal strectd the data, estimating linear probability
fixed effect models to remove the time-invariantobservable family and child

characteristics}, . In this specification, the different timings ofaternal employment are

allowed to affect the child’s weight differently different ages. As was discussed above, this

structure does not allow for the identification all effects of maternal employment.
Therefore, Table 5 first presents the estimatedficants ,877 and ,BPS7, using four different

model specifications. Column 1 does not include @mtrols and column 2 accounts for the
usual covariates. Column 3 also includes the meattime and full-time employment over

the child’s life (as in the Mundlak-specificatiorgnd column 4 includes all employment
statuses simultaneously (as in the initial model).

Table 5 shows that the effect of employment at‘age the probability that the child
IS overweight at age 7 is more or less zero. Tieneo evidence tha]6’77 IS positive or

negative and thus that the coefficient of interegght be underestimated or overestimated in
the fixed effects specification. The results fortemaal pre-school full-time employment

show that the coefficient does not equal zero, ibgtead has an estimated effect of

" The effect of the indicators for mean part-timel dull-time employment can be interpreted in twoysa
depending on the focus of the analysis. Firstait be seen as a proxy for the unobserved heteribgenieis is
more applicable when the focus lies on timing of employment, as in this paper. Second, if thalysis
mainly focussed on the effect of ascumulationof employment over the child’s life, the mean eoyphent
indicators could be interpreted as ‘persistenceépermanent’ effect. The individual employment asttes are
then deviations from (variations around) this meéfact. Both interpretations lead to the same agich: that
it is difficult to separate the employment effeatrh the unobserved heterogeneity / mean employment.
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approximately 4 to 5 percentage points. This tlmeeefindicates that the fixed effects

specification is likely to underestimate the caaéint on pre-school employment.

Table 5: The effect of maternal pre-school employnaad at age 7 on children’s overweight statemat7

Children’s overweight status at age 7

1) 2 3) (4)

PT, pre-school 0.002 (0.012) -0.002 (0.012) 0.017 0.020) 0.002 (0.012)
FT, pre-school 0.052**  (0.025) 0.042* (0.024) 0.049 (0.037)  0.043*  (0.025)
PT, age 7 -0.001 (0.013) 0.000 (0.013) 0.015 (0.0190.001 (0.013)
FT, age 7 0.004 (0.021) 0.007 (0.021) 0.011 (0.027)0.004 (0.021)
Other covariates v v v

Mean employment 4

Work at other ages 4

* p<0.10, ** p<0.05, *** p<0.01, std errors in paréheses.

The results for the fixed effect model are presgntecolumn 1 of Table 6. After
accounting for the fixed unobserved heterogeneityalowing for the different indicators of
employment to affect the probability of being overght differently, the results still indicate
a strong positive effect of mid-childhood full-tineenployment. The effect of full-time pre-
school employment is negative, although Table 5Swsldb that this is likely to be an
underestimate. It is therefore not possible to cemnon the significance of the effect.
Nevertheless, these findings confirm the resultsébearlier; thamid-childhood full-time
maternal employment significantly increases théapbility that a child is overweight later in
life. This finding remains even when accountingffeed unobserved heterogeneity.

This suggests that unobserved heterogeneity ddeglaya role in the child weight
production function. And if there is no correlatibatween the unobserved individual effects

and the covariates, a random effects specificatitingive more efficient estimates than the
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fixed effects specificatidh Column 2 presents the results of a pooled protutel and

column 3 shows the average partial effects obtafreu a random effects probit model.

The estimates in column 2 are very similar to tixed effects results of column 1. Mid-
childhood full-time maternal employment significgnihcreases the probability that the child
is overweight. The average partial effect of fuid employment obtained from the random
effect probit model (column 3) is smaller, butIstélatively large. The discussion above
argues that the coefficient on pre-school employnegolumn 1 is underestimated. This is
indeed what the pooled and random effect probitsvsiThe effect is no longer negative, but

now equals zero.

Table 6: Fixed and random effect specifications

Children’s overweight status at age 16

(1) Fixed Effects (2) Pooled Probit (3) RE Probit

Pre-school PT  -0.005  (0.015)  -0.007  (0.011)  -0.007
FT  -0.033  (0.027) 0.004 (0.019) 0.004
Age 7 PT  0.006 (0.016) 0.009 (0.013) 0.007
FT  0.065*  (0.027)  0.057*  (0.026)  0.038**
Age 11 PT  0.002 (0.014)  -0.008  (0.010)  -0.006
FT  0.028 (0.020) 0.018 (0.015) 0.019
Ng 3350 3350

N 9449 9449 9449

* p<0.10, ** p<0.05, *** p<0.01, std errors in partheses, other covariates controlled for.

Concluding, the first model specification showedatthmid-childhood full-time
employment increases the probability that the chédomes overweight. Taking account of

the time-invariant unobserved heterogeneity in filked effects specification, the effect

8 A Hausman test is not possible in this setup, gedhe estimates in the two specifications meadiffierent
things. Contrary to fixed effects, all estimateshia random effects model are identified.

° Although the joint distribution is mis-specified the pooled probit model when within-individualselovations
are correlated, the marginal distributions for epeliod are correctly specified and the estimatesansistent.
The random effect probit model uses 24 quadratoiet® and also gives consistent estimates, whiehrer
scaled to compute the partial effects presentedlumn 3.
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remains and is of equal magnitude, suggestingttigaprevious findings are not driven by

any unobserved heterogeneity.

7. Robustness checks

This section briefly discusses the set of robustmbecks undertaken on the analyses
above. These focus on the effect of mid-childhadtdtime maternal employment. First, all
analyses described above are repeated using Ol&ssemns redefining the child’s BMI to
be the dependent variable. Instead of looking @effect of employment on the cut-off point
of being overweight, this explores whether employtraso shifts the general mean of the
BMI. This therefore examines whether the actual B¥ithildren has increased, or whether
the effect is due to an increase in the variatimrBMI across children. The findings are
presented in column 1 of Table 7, again showingigaificant positive effect of mid-
childhood full-time maternal employment. This susfgethe employment effect is not
restrained to the upper part of the BMI distribatibut in fact also shifts the mean BMI.

Column 2 presents results using interquantile ssyjoa analysis to explore the effect
of employment on different quantiles of the BMItdisution. The reported estimates present
the difference in coefficients of the quantile egpgions (.75 — .25). The standard errors are
obtained via bootstrapping and use 100 replicatidifee results show no evidence of
significant differential impacts of employment atferent quantiles of the BMI distribution.
The estimate obtained for part-time employmentagative and relatively large, implying
that the effect of employment is larger at thet fipgsantile. However, the standard error shows
is it not precisely estimated.

The BMI measure (and therefore also the overweigldicator) accounts for
children’s height when looking at their weight. Tleck whether the positive coefficient of
maternal employment is due to an increase in chdjht as opposed to a halt in the child’s

height, the child’s weight is regressed on motherigployment status, child height, height
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squared and the usual covariates. In additionysopé& height is sometimes referred to as an
indicator for nutritional status or living standar(Floud et al, 1990). Height has been shown
to be positively correlated with general health {tBnet al. 2000), education (Magnusson et
al. 2006), income (Meyer & Selmer 1999), and sociaks (Walker, 1988). Adding the
parents’ height in addition to the child’s heighetefore attempts to include a proxy for
family’s nutritional status or living standards.€éltesults (not shown) are not sensitive to any
of these inclusions. Furthermore, controlling far ownership does not change these results.
Finally, if the child’s overweight status at agei&@ good predictor of the overweight status
in adulthood, we might expect to find similar resw/hen looking at the overweight status at
age 23. This is what the analysis shows (resultsimown).

In addition to exploring the effect of maternal@ayment on the distribution of BMI,
a sensitivity analysis was undertaken on the cupoint of being overweight. As children
experience changes in body composition dependinghem age and gender, it is more
difficult to identify this cut-point compared to @ts. The sensitivity analysis therefore uses
gender specific cut-points from the "75ercentile to the 95 percentile of the BMI
distribution. The initial probit specification ism multiple times using the different cut-points
to explore changes in the marginal effects anddstaherrors of maternal employment. All
effects are positive and of similar magnitude. émeral, the results (not shown) seem robust
to the variation in cut-points; significant effe@se obtained for cut-points varying between
the 8£'to 93% percentile¥’.

Another way in which | have attempted to look ahether any unobserved
heterogeneity is playing a role in the overweighuaion is by regressing the child’s
overweight status on mother’'s future employment aiddition to her mid-childhood

employment. This idea has been used by Ruhm (2@8w) interprets any large or significant

1% For comparison, the cut-points used in the maatyais are the 89percentile for girls and the $3or boys.
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coefficient as evidence of model misspecificati@ne can also argue that a large or
significant coefficient of future employment is kilcg up the mother’s ‘taste’ for work. The
coefficient of future employment can then be intetgd as the mothers’ unobserved tastes or
preferences with respect to her working status. fBselts (not shown) did not present any

evidence of unobserved heterogeneity.

Table 7: Robustness checks

Children’s overweight status and BMI at age 16

@) (2) (3) (4)

OLS, using BMI Interq. regr. Bivariate Probit Bivariate Ordered
(.75 - .25) Probit

Age 7  Working 0.980**  (0.480)
Marginal Effect 0.150* (0.083)
Age7 PT 0.086 (0.132) -0.225 (0.142) 0.599 4p)4
Marg. Effect PT 0.084 (0.061)
Age7 FT 0.434*  (0.210) 0.030  (0.318) 1.206* .G60)
Marg. Effect FT 0.254 (0.277)
Pseudo R 0.05
0.25 R 0.03
0.75 R 0.04
P -0.488 -0.358
P =0: p-value 0.113 0.211
N 3350 3350 3350 3350

* p<0.10, ** p<0.05, *** p<0.01, std errors in partheses, other covariates controlled for.

The final two column of Table 7 present the resaoftéwo specifications that allow
for the unobserved heterogeneity of the employndetision to be correlated with the
unobservables in the child weight production fumetiSo this allows for — say — mothers to
decide not to work because their child is overwei@lwlumn 3 uses a bivariate probit model

with a binary employment indicator. The specifioatiused in column 4 allows for
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differential effects of part-time and full-time efopment, using a bivariate ordered probit
modef'. The results presented here do not include anyigrao restrictiont.

As the bivariate models are measured on a latesie sthe estimates cannot be
interpreted directly. The results therefore alsespnt the marginal effects, calculated for
each individual and averaged over all observatwimist allowing for possible selection into

employment (i.eo # 0 the marginal effects that do not allow for thedestion have been

presented in Table 2). The standard errors repdérteel are obtained by bootstrapping using
100 replications. The results in column 3 sugdestet is a positive relation between maternal
employment and the probability that the child igeveight. Column 4 distinguishes between
part-time and full-time work, showing no significaaffects because of relatively large
standard errors. The estimate for the correlatioafficient is relatively large, but not
significantly different from zero. This confirmseHindings earlier, suggesting that there is

no correlated unobserved heterogeneity betweetwihequations.

8. Discussion

The main focus of studies that have looked at tationship between maternal
employment and the probability that the child igeveight has been on the effect of average
weekly work hours over the child’s life. This studypecifically explores the effects of
different timings of maternal employment on theld’ki overweight status later in life, using
rich data of a British birth cohort.

The results show that the timing of employment eraitit is mid-childhood as
opposed to earlier or later maternal employment plogitively and significantly affects the

child’s overweight status later in life. In addiiioemployment at this age is not associated

" possible convergences to local maxima are exployespecifying different sets of initial values.

12 As the specification is non-linear, it can be itféed by its functional form and does not need amstrictions
on the regressors. Finding suitable instrumentsgwdifficult, since family variables like mothengage and
other family income, are also determinants of chidélth and are therefore not valid instrumentsn{gch &
Francesconi 2000). Different attempted specificatibave included several labour market indicatous two-
stage least squares models suggest the instruch@nist have explanatory power.
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with contemporaneous child weight (see Table 5),-aas mentioned above — mid-childhood
employment is not a marker for permanent work stafthis suggests that employment
during mid-childhood sets up a pattern that pesslstough childhood into adolescence.

If mid-childhood is important, the next questiormiy. Unfortunately, this question
cannot be addressed with the data used in thisrp&jmsvever, there are some potential
mechanisms. One possible explanation for this gnaffect could be that food preferences
and habit formations in children develop around #ge. There are numerous studies on the
former, but they do not support this hypothesistaad arguing that the formation of food
preferences begins very early in the child’s |§ed for example Birch & Fisher, 1998). Dietz
(1997) however speculates that food and activilgtee behaviors acquired early in the
child’s life are beginning to be expressed duringl-ohildhood. The literature on habit
formation also is not helpful as it generally does focus on children.

An interesting facet though, is that mid-childhasd period that is characterized by
many changes in body composition. A child’s BMI gally declines after about one year of
age until it reaches a minimum at around the agé tof 6. From then on, the BMI begins a
gradual increase into adulthood, referred to asathposity rebound (AR). This is a normal
pattern of growth that occurs in all children. Numes studies have focused on the relation
between children’s early feeding patterns and itheg of the onset of AR. However, there
is very little literature on the effects of nutoiti and feeding patterns specifically in the post-
AR period on adolescent and adult obesity.

During this phase in children’s lives, the bodggthrough major changes. If mothers
are substituting childcare at this particular tirtiegs might have further consequences for the
child. As discussed in section 2, various behaworutines in the household might change
in reaction to mothers starting employment outsiehome. For example, this can include a

reorganization of time spent on different househadtivities, or changing children’s (and
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parents’) nutritional intakes and feeding patterosth in and outside the home. In this
important period, these changes may affect childrehysical development, and perhaps
also have longer-lasting effects.

At the same time, mid-childhood is the period wkhitdren start school. Perhaps the
combination of mothers starting work and the clatdrting school has an effect on the
child’s weight. This hypothesis would suggest thia¢ decrease in supervision due to
maternal full-time employment is affecting the dfslweight. Perhaps after-school activities
differ for children whose mothers work compareahddren whose mothers are at home.

Further work is therefore needed for a better wtdading of the importance of
children’s feeding patterns, nutritional intakesl aativities during their mid-childhood years
on the physical development into adolescence anthadd. This might shed more light on

the various factors related to the rapidly risifgsity rates in the Western World.
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Appendix A

Table Al presents some descriptives by mother’'sl@mpent status at age 7 of the
child. It shows that the proportion of overweightldren is larger among full-time employed
mothers. Also, there are more non-white and finstbchildren among full-time working

mothers. The number of births and the parentsdegeease with work intensity.

Table Al: Descriptive statistics by mother’'s empl@nt status

Not working Part-time Full-time

Mean Std err Mean Stderr Mean Std err
Child’'s overweight status, age 16 0.090.29 0.10 0.30 0.16 0.37
Female 048 050 053 050 051 0.50
Non-white 0.00 0.06 0.01 0.09 0.04 0.20
Birth weight (in grams) 3363 520 3386 540 3286 486
Binary indicator for having a low birth weight 0.05 022 005 021 0.06 0.23
Binary indicator for being prematurely born 0.040.19 0.03 0.17 0.04 0.20
Binary indicator for being firstborn 0.37 048 037 048 056 0.50
Binary indicator for being breastfed 0.72 045 077 042 072 0.45
Number of births to the mother 335163 310 144 3.02 1.48
Mother smoked after 4 months pregnancy 0.280.45 031 0.46 040 0.49
Age of mother at birth 27.23 513 26.33 497 2471 5.20
Age of father at birth 30.15 5.62 29.08 541 27.46 6.03
Father unemployed at age 7 0.010.20 0.02 0.13 0.03 0.17
Father unemployed at age 11 0.020.14 0.01 0.12 0.03 0.16
Father unemployed at age 16 0.030.17 0.01 011 0.04 0.20

Table A2 presents the socio-economic status inaisaby mother's employment
status. Some cells, particularly for full-time emyphent, contain a very small number of
observations. This has to be taken into accounnvitterpreting the results of the subgroup

analysis. There seems to be a slight inverse grgdie that there is a higher proportion of
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full-time working mothers in the lower comparedtbe higher social classes, although that

does not hold for mother’'s education.

Table A2: Proportions of each socio-economic groypnother’s employment status

Not working Part-time Full-time

Mean N Mean N Mean N

Mother’s years of schooling Low 73.87 1091 20.92 9305.21 77
Med 6752 738 21.77 238 10.70 117
High 76.03 593 1795 140 6.03 47
Income Low 70.83 799 2145 242 7.71 87
Med 69.78 845 2221 269 8.01 97
High 76.95 778 17.41 176 5.64 57
Father’s socio-economic class at Low 67.52 476 823.168 8.65 61
child’s birth Med 71.47 1463 21.10 432 7.43 152

High 80.77 483 1455 87 4.68 28

41



