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Abstract

This paper examines the effects of childhood ovegiateand obesity on the child’s
school-related outcomes for children in Canada t#med U.S. using data from the National
Longitudinal Survey of Children and Youth (NLSCY pster files and the National Longitudinal
Survey of Youth (NLSY) children files respectively.also attempts to examine pathways that
might mediate the relationships between the chiBgght and schooling outcomes. The results
obtained suggest that there potentially exist sdifferences between Canada and the U.S. in
terms of how the child’s weight affects his or Behool performance.

JEL Classification: 112, 118, 121



1. Introduction

Obesity has become one of the most prevalent heattditions in developed countries
and is now a major public health issue in North Ao# In particular, the prevalence of
childhood obesity in North America has reached letieat have not been seen before. In 2003-
2004, 17.1% of children and adolescents in the We$e obese (Ogdet al., 2006). In contrast,
only 4% of children between the ages of 6 and 1L5%% of adolescents between the ages of 12
to 19 in the U.S. were obese back in the 1960s €@¢gdal., 2002a). In Canada, the prevalence
of obesity increased from 2% to 10% for boys betwdse ages of 7 and 13 and from 2% to 9%
for girls between the ages of 7 and 13 over thogef 1981 to 1996 (Tremblagt al., 2002).}

Given these unprecedented and striking increasgsewalence, childhood obesity has
become a major focal point for public health o#iisi The rise in the number of overweight and
obese children is of great concern to public heptiicy makers because childhood obesity is
known to have adverse health effects and thesetgffeight prove to be costly to society in the
long run. Childhood obesity is associated with éased likelihoods of developing physical
health conditions such as sleep apnea, asthma]ifat disease, type Il diabetes and either early
or delayed puberty (Lobstegt al., 2004). In addition, childhood obesity can alseréexa long

term toll on physical health as children who areraxeight or obese are more likely to grow up

! The U.S. figures are based on age and gendeffispribffs from the Centers for Disease Contral &1evention
(CDC). The terminology used in this paper diffex@ the terminology adopted by the Centers for &seControl
and Prevention (CDC). Due to the perceived stigtteclaed to the term “obese”, the CDC has decideavitid
using “obese” to describe children. Instead, threntéoverweight” is used in place of “obese” and-fi&sk-of-
overweight” is used in place of “overweight”. Hoveeythe CDC'’s “overweight” cutoff is usually consied to be
comparable to cutoffs used to define childhood itpeis other systems of classification such as tO8F
classification system The Canadian figures arecdhaseage and gender specific cutoffs adopted byntieenational
Obesity Task Force (IOTF). While both sets of gliides generally reach similar conclusions as tottérea child’s
weight is higher than the medically recommendedjttiange, they differ somewhat in terms of definivhether a
child is obese. It has been suggested that the idifs give a more conservative view of the ektdrchildhood
obesity compared to the CDC cutoffs (for a disarsssee Lobsteimt al., 2004). As such, the Canadian figures
presented in Tremblegt al. (2002) can be thought of as being the lower bouwfdfie estimates of childhood
obesity rates in Canada.



to become overweight or obese adults whose riskscdodiovascular diseases are elevated
(Srinivasaret al., 1996).

The majority of studies on the potential consegasrof childhood obesity have focused
on physical health outcomes. However, very few isgitiave looked at how childhood obesity
might affect other child outcomes beyond physicaalth outcomes. There is a very real
possibility that childhood obesity might actuallffeat other areas of the child’s life. Recent
research in the economics literature on adults estggthat obese adults are more likely to
experience poorer socio-economic outcomes suclowsr lwages (Baum and Ford (2004),
Cawley (2004)). It is reasonable to imagine thpaellel might exist for children. Since children
spend a significant amount of time each day in gtfost like adults spend a significant amount
of time each day at work), it is possible that ¢ffects of childhood obesity might be felt in the
school environment. The idea that being overweaghibese might have negative consequences
on the child’s education outcomes has received satteation in both the popular and medical
press (for a review of the existing literature, 3egas and Potts-Datema (2005)) and might be
one of the reasons as to why policy makers shoelddmcerned about childhood obesity. Two
possible mechanisms through which childhood oveghteand obesity might negatively affect
school outcomes are:

1. Being overweight or obese may diminish self-esta@ch body image. A lack of self-

esteem might have negative effects on the chilthesl performance.

2. Health problems associated with being overweiglib@se may increase absenteeism

from school, thus causing the child to do less wedichool.

Thus far, there have been relatively few empiristldies that have examined the

relationship between childhood weight and schodt@mes. Schwimmest al. (2003) presents



results that suggest that severely obese childrémeir U.S. clinical sample missed more days of
school than children in their control group. Dadiaal. (2004) looks at kindergartners in the U.S.
Their results suggest that overweight children hlawer math and reading scores but that this
negative relationship can be attributed to undegysocioeconomic variables (Datetr al.,
2004). Sabia (2007) presents results that sugbesttihere is a negative relationship between
body mass index (BMI) and grade point average (GBA)hite females between the ages of 14
to 17. However, he finds little evidence to suppbet idea that a significant relationship between
BMI and GPA exists for males and non-white fematethat age group (Sabia, 2007).

The objectives of this paper are to look at whethtgesity affects school outcomes for
pubescent children in Canada and the United Saaigsso to examine the possible mechanisms
behind this relationship. | choose to focus ondrkih in this age group because studies in the
medical literature suggest that the negative effectbeing overweight or obese on self-esteem
and body image are the largest for these oldedmhil (for a review, see Wardle and Cooke
(2005)). As such, puberty might be the time wheasily has the biggest impact on educational
outcomes.

In order to accomplish the objectives of this pagdemake use of data from two
longitudinal micro-level data sets for my analysige National Longitudinal Survey of Children
and Youth (NLSCY) for Canada and the children fildshe National Longitudinal Survey of
Youth 1979 (NLSY) for the U.S.

The paper is organized as follows. Section 2 pewithformation on the data used.
Section 3 describes the econometric model and méaha being studied. Section 4 summarizes

the results from the empirical analysis and Sedi@oncludes.



2. Data

This paper makes use of data from two differenirees to examine the relationship
between school outcomes and childhood obesitydbegcent children in Canada and the United
States. For the Canadian sample, | use data frenN#tional Longitudinal Survey of Children
and Youth (NLSCY) master files. For the Americampée, | use data from the public-use
children files of the National Longitudinal Survef Youth 1979 (NLSY). Most importantly for
this study, both the NLSCY and the children filestlie NLSY contain information on the
heights and weights of the children surveyed. en@anadian NLSCY, the heights and weights
of children over the age of 11 are self-reportedheychildren. However, the heights and weights
of children under the age of 11 are reported bypireson most knowledgeable about the child
(PMK). 2 For the children in the U.S. NLSY, their weightsicheights are recorded in two ways:
they are either actual measured values measuréldebyterviewer or they are estimates given
by the mother. As such, indicator variables for thke the height is based on the mother’s
estimate and for whether the weight is based omriiner’'s estimate are included as covariates
in the regressions for the American sample to autcfau this discrepancy.

The availability of the heights and weights of @teldren enables me to calculate the
BMI (Body Mass Index) of the child. Through the BMIcan determine whether a child is
considered to be underweight, overweight or obgssomparing the BMI of the child to the age
and gender specific cutoffs from the Centers fage@se Control and Prevention (CDC). These
cutoffs are percentile values from age and gengeciic growth charts developed by the CDC
based on data from five reference populations sevdetween 1963 and 1994 (Ogdetral.

2002b)3 Children who have BMIs below the™S5percentile value are classified as being

2 Age dummies are included as covariates in theessipns.
% The growth chart data can be found at: http://wete.gov/nchs/about/major/nhanes/growthcharts/desatiitm



underweight. Children who have BMIs between th8 86d 98' percentile values are classified
as being overweight. Children who have BMIs higliean the 9% percentile values are
classified as being obe&én addition, both surveys also contain data onkingweight of the
child. Several studies (Currie and Hyson (1999)hrBan and Rosenzweig (2004), Black,
Devereux and Salvanes (2007)) suggest that childi#gmlow birthweights tend to have worse
outcomes further down the road. Weight at birtlo gdlays a role in determining future weight.
As such, all regressions in this paper controbiothweight.

The NLSCY is a longitudinal dataset that surveliddeen and their families across
Canada. Data for Cycle 1 was collected by Statigfianada in 1994 for a sample of children
between the ages of O and 11. Data collection dlovi up surveys has been subsequently
conducted once every two years. This paper make®iudata from the first five cycles of the
NLSCY, covering the period of 1994 to 2002. | riestmy sample to children who were between
the ages of 10 and 14 in each cycle. This ageiatsir yields an initial sample size of 15367
observations. Many of the children surveyed alseablings who were included in the sample.
The sampling process designed by Statistics Caresidacts the maximum number of children
participating in the survey to two per householde NLSCY contains detailed information on
many aspects of the child’s development, rangingnfdemographic information to health and
schooling outcomes. The person most knowledgedietahe child (PMK) provides most of
the information for the survey but children agedabd above do provide answers to some of the

guestions in the questionnaire.

* The terminology used in this paper differs frone terminology adopted by the Centres for Diseaser@band
Prevention (CDC). Due to the perceived stigma htddo the term “obese”, the CDC has decided todavsing
“obese” to describe children. Instead, the CDC hdspted a terminology in which children whose BMi®
between the 85and 9%8' percentiles are described as being “at-risk-ofweght” and children whose BMIs are
greater than the 85percentiles are described as being “overweightbwever, the 98 percentile cutoff is usually
compared to cutoffs used to define childhood olgesit other systems of classification such as th&@HO
classification system, while the 8%ercentile cutoff is usually compared to cutoffsedi to define childhood
overweight.



The NLSCY collects data on academic outcomes Heradhildren. A mathematics test
based on the Canadian Achievement Tests is aderedsto children as part of the survey in
each of the cycles of the NLSCYAs such, mathematics test scores are availablehit@ren in
my sample and these test scores represent one maedsacademic functioning in my analysis.
School grade information is also available for @teh in the NLSCY and from this, | construct
an indicator for whether the child is in right sohgrade (or better) expected for his or her age
as another measure of school functioning.

The NLSCY also provides information on various ltteaspects of the child. | construct
an indicator variable of whether the child is irddeealth at the time of the survey based on the
PMK'’s description of the child’s current overalldih status. In addition, the PMK is also asked
how frequently the child was in good health in pre-survey year. From this information, |
construct an indicator variable that reflects wkettihe child was usually in good health in the
pre-survey year. Data on the number of days ofaamissed by the child in the past school year
is also collected from the teacher who taught thielcBased on this data, an indicator variable
for whether the child missed 10 or more days obstin the past school year is constructed.
The NLSCY also contains measures of psychosoquds of the child’s health. The self-image
score is constructed based on responses to quesfiven by the child in the child self-survey
portion of the NLSCY.

For the vast majority of the children in the NLSGke PMK is the biological mother. If
information about the biological mother is availln the survey either in the form of data on
the PMK or data on the spouse of the PMK, thisrmfation is used to create variables about the

mother’s characteristics. When information abowet biological mother is not available for an

® Originally, children between the ages of 8 andriLhe NLSCY were also given reading tests in addito the
math tests. However, the reading test was disagediistarting in Cycle 4. As such, | focus only lba imathematics
test scores for the Canadian sample in this paper.



observation, information available in the survepuabthe next closest female parent figure is
used to create the mother’s variables. Variablesrd@ng the mother’s work status, educational
attainment, health status, immigration status gedaaie included as covariates in the analysis.

Socioeconomic and demographic variables for tmiljasuch as family income, the
number of non-parental adults in the household,niln@ber of children in the household and
indicator variables for whether the household srgle parent household and for whether the
area of residence is rural are included as cowwi&dr children in the Canadian sample. In
addition, dummy variables based on the child’s ggeder, immigration status and race are also
included as covariates for children in the Canadmmple in the regressions.

The National Longitudinal Survey of Youth 1979 (8I) was started in 1979 as a
survey of American youths between the ages of 1d 2h Starting in 1986, the NLSY
administrators started collecting data on childoenn to mothers who were part of the NLSY
1979 cohort. Follow-up surveys on these childremehbeen conducted once every two years
since then. The original NLSY 1979 sampling desigriuded over-samples of Black, Hispanic
and financially disadvantaged youths, in additiortite main cross-sectional sample which was
intended to be nationally representative. In mylymis | look only at children of women who
were part of the main nationally representative MLI®79 cross-sectional sample. The children
of women who were part of the over-samples arenuided as part of my sample. This paper
makes of data collected on the children of the NLI®Y9 cross-sectional sample female cohort
over the period of 1986 to 2002. The sample igiotetl to children between the ages of 10 to 14
in each wave of data. These sample restrictiorid gie initial sample size of 8061 observations.

The NLSY contains information on academic outcoregsthe children in the sample.

Peabody Individual Achievement Tests (PIATS) foitmeanatics and reading comprehension are



administered as part of the survey for school-agdgdren. The mathematics and reading
comprehension test scores are used as two of thsumes for school functioning in my analysis.
| also construct an indicator variable for whethiee child is in the right grade (or better)
expected for his or her age as a separate measwsehool functioning for my analysis.

Compared to the NLSCY, the health and school d&tece data available for the child is
more limited for children in the NLSY. In order tapture information on the child’s overall
health and school participation for children in thmerican sample, | construct an indicator
variable for whether the child has a health linmtatthat limits the amount of schoolwork he or
she can do and an indicator variable for whetherdhild has a health limitation that limits
school attendance. Based on responses given lohildeto questions on how the child perceive
himself or herself, the NLSY assigns the child aremn the self-worth scale. In this paper, | use
the self-worth score as a measure of the childystpssocial health.

As in the Canadian sample, | control for mothevsrk status, educational attainment,
health status, immigration status and age as aearin the regressions. In addition, the NLSY
contains information on the mother’s weight andyheiand | use this information to control for
whether the mother is overweight or obese in thgessions for the American samplealso
control for family income, number of adults in ti®usehold, number of children in the
household, number of adults with post-secondaryca&tibn in the household, for whether the
household is a single-parent household and for venghe area of residence is in a rural area in

the regressions for the NLSY sample. In additiomynchy variables based on the child’s age,

® Dropping the mother’s weight status from the regians for the U.S. sample yields results simiahe ones
presented in this paper.
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gender and raceare also included as covariates for children ia MLSY sample in the
regressions.
3. Econometric M odel

The main focus of this paper is to examine whetherchild’s weight status affects his
performance at school. As such, the primary eqostiof interest look directly at this
relationship:
TestScore, = o, + a,underweight, + a,overweight,, + a,0bese, + o, birthweight, + o X,, + a4F, + 6, + T, +U, (2)
RightGrade, = 3, + Sunderweight,, + g,overweight, + S,0besg, + B,birthweight, + S, X, + SF +6, + 7, +&, (2)
TestScore, represents the child’s standardized math testesfmor children in Canada and the
child’s standardized math and reading comprehensish scores for children in the US.
RightGrade, is an dummy variable that takes on a value ofthefchild is in the school grade
(or higher school grade) expected for his or hex, agderweightijt is an indicator variable which
takes on a value of 1 if the child is underweighd @ value of 0 otherwiseyerweightijt is an

indicator variable which takes on a value of T thild is overweight (not including obese) and

a value of 0 otherwis®pesgjt is an indicator variable which takes on a valué dfthe child is

" There are three race categories for children é@WhS. NLSY: Black, Hispanic and Other. For chifdia the
Canadian NLSCY, the race information is more pee@sd there are more race categories (e.g. WhisekB
Native American, Indian, Chinese etc.).

& The math test score for the Canadian childremdsesl out of a total score of 15 in Cycles 1 and@i2 math test
score for the Canadian children is scored outtotal score of 20 in Cycles 3 to 5. The standadlipath test score

for the Canadian children is obtained by first sadting the average math test score of all chilaviea took the test

in that particular cycle of the NLSCY from the chid math test score in the corresponding cycletaed dividing

this difference by the overall standard deviatibralb math test scores collected in that particalgele. The math
and reading test scores for the American childrensaorecbut of total scores of 100. The standardized math
(reading comprehension) test score for the Amerataldren is similarly obtained by first subtragithe
average math (reading comprehension) test scak dfildren who took the test in that particulansy
year of the NLSY from the child’'s math (reading gmehension) test score in the corresponding survey
year and then dividing this difference by the oilestandard deviation of all math (reading
comprehension) test scores collected in that pdaticsurvey year. As such, the sample means of the
standardized scores are close to 0 and the sataplgasd deviations of the standardized scoreslase c

to 1.
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obese and a value of 0 otherwisbirthweight; is the child’s weight at birthXjt consist of child
characteristicsFt are family characteristicsz, represents area of residence dumMiiasd 6,

represents year dummies.

The main econometric issue involved in the estiomatif equations (1) and (2) is that it is
likely that E(underweight,,v,)= 0 , E(overweight,,v,)=0 , E(obese,,v,)=0 and
E(underweight,,e,) =0 , E(overweight,,s,) =0 , E(obesg,,s,)= 0 respectively. It is
conceivable that estimates of equations (1) andi®ained by OLS are potentially subject to
bias as there might be unobserved factors whigtatoth the child’s school outcomes and the
child’s weight. For example, it is possible thatgrds who are less involved with the child’s
progress at school are negligent parents who eidesr the child unhealthy high-fat diets that
cause the child to become overweight or obeseaut fee child inadequate diets that cause the
child to become underweight. If so, we might inectly conclude that deviations from the
medically healthy weight range have negative comseces for the child’'s academic
performance. In this case, the OLS estimates ofdledficients on the weight indicator variables
will have a negative bias. Reverse causation mightanother issue: it is possible that poor
performance in school might actually cause theddimlgain or lose weight. This would also lead
to a negative bias in the OLS estimates. An idgpéement that would resolve the endogeneity
issue would be one in which an exogenous shocktaftée child’s weight but does not directly
impact upon the child’s academic performance. lgeahe would conduct an experiment where
children are randomly assigned to groups that ade different diets and undergo different

physical exercise regimes in order to exogenouslycge different weight outcomes. In reality,

° The omitted weight category in the regressiorisésmedically healthy weight category.

1% For children in the Canadian NLSCY sample, tha aferesidence dummies are province dummies agd tata
on the province of residence for this children. €mitdren in the U.S. NLSY sample, the area ofdeste dummies
are region (i.e. North, South, West, East) dummies.
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this is an experiment that is very difficult to ilement on a large scale as there are significant
monitoring and implementation costs involved. Irdiidn, it would be difficult to get ethics
approval to conduct such an experiment. A moreistgaloption would be to look at natural
policy experiments. One possible natural experinteat might come close to fitting the bill
might be the banning of “junk” food in schools. Hewer, at the current time, given that many of
these bans have either only been implemented @t pleriods of time or are still in the process
of being debated among policy makers and given daésets containing data on academic
outcomes and the weights and heights of childrensfeecific geographic areas that have
implemented anti-obesity measures are often harihtl) there is insufficient information to
conduct such an analysis at the moment.

There are several approaches that are commondlytasaccount for unobserved factors
that might cause the OLS estimates to be biased. @pproach would be to try to include a
comprehensive set of controls as covariates. Ford@ressions, | include a comprehensive set of
socioeconomic and demographic variables in ordactount for variables that might affect both
the scholastic outcomes and the child’s weight. tAeo approach would be to make use of
variation within families. Children in the NLSCY @nhe NLSY often have siblings who were
also surveyed. As such, | estimate family fixecketff models in order to account for unobserved
heterogeneity at the family level. A potential gboming of this approach is that unobserved
factors might not be common across observations fiee same family. Another concern is that
the identification of the family fixed effects mdde from families where there is intra-family
variation in weight outcomes and this raises tseasof whether there is sufficient intra-family
variation in weight outcomes in the samples usethis paper to make the family fixed effects

estimates meaningful. From my analysis, there dpgear to be a fair amount of within-family
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variation in weight for both the Canadian and Amani samples. The within-family standard
deviations for the various weight category indicatariables (i.e. the underweight, overweight
and obese indicator variables) are around 2/3 efotverall sample standard deviations of the
same weight category indicator variables for thend@®an sample. For the U.S. sample, the
within-family standard deviations for the variougight category indicator variables are around
3/4 of the overall U.S. sample standard deviatifrithe same variable$:

One of the other objectives of this paper is tanexe the potential mechanisms that
might mediate the relationship between the chitademic performance and his or her weight.
As noted in the introduction section of this pafitehas been postulated that being overweight or
obese might negatively impact on the child’s ediocabutcomes and that this might be mediated
through self-esteem and health pathways. As sodkvdluate these proposed pathways, | look at
the relationships between the child’s academic aues and the child’s health measures and
also the relationships between the child’s heallasares and the child’s weight:

TestScore, = ¢, + ¢, Health, + g,birthweight, + ¢, X, +¢,F, +6, + Tyt 6 3)
RightGrade, = ¢, + ¢,Health, + @,birthweight, + ¢, X,, + ¢,F, + 6, + T, + 9, (4)
Health, = 5, + s,underweight;, + 5,0verweight, +5,0besg, + 5 birthweight, + 5,X;, +5F +6, + 7, + &, (5)

where Health, represent the various measures of overall heatfipaychosocial functioning.

For children in the Canadian sample, the variceath-related outcomes examined are:
(1) a poor health indicator variable that takesaoralue of 1 if the PMK describes the child as

being currently not in good health, (2) a usuallygood health indicator variable that takes on a

* Another approach would be to adopt an InstrumeXtaiable (IV) strategy. To do so, we would need an
instrumental variable that predicts the child’s giei but is uncorrelated with the error terms. kefmpted to
instrument for the child’s BMI for children in tH@anadian sample with the density of fast food reatats in the
census subdivision and with the proportion of flasid restaurants out of the total number of restatsr in the
census subdivision. However, the instruments dichawe sufficient predictive power in the firstggaregressions.
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value of 1 if the PMK describes the child as beimgood health more the half the time in the
past year, (3) a school absenteeism indicator blaritnat takes on a value of 1 if the child is
reported as having missed 10 or more days of sdhdbk past school year by his or her teacher
and (4) the child’s self image score (scored owt tiftal of 16 points).

Unfortunately, the same health measures are alaale for children in the U.S. sample.
The public use NLSY children files contain lessadetl information on the child’s health and
school attendance than the NLSCY master files.drtiqular, questions on the child’s overall
health and on the number of days of school missethé child were not asked consistently
throughout the survey years. As such, the followraglth-related measures are utilized for
children in the American sample: (1) an indicatariable which takes on a value of 1 if the
mother reports that the child has a health linotathat limits school attendance, (2) an indicator
variable which takes on a value of 1 if the motteports that the child has a health limitation
that limits the child’s ability to do school worké (3) the child’s self-worth score (scored out of
a total of 240 points).

4. Results

4.1 Descriptive Satistics

Table 1 presents descriptive statistics for thenmariables used in the analysis for the
Canadian NLSCY sample and the U.S. NLSY sample.

In the full Canadian sample, around 9% of thedrkih are underweight, 13% of the
children are overweight (not including obese) afélolof the children are obese. In total, close
to 30% of the children in the full Canadian samgre considered to be medically overweight or
obese. The Canadian sample is restricted to childetéveen the ages of 10 and 14 in each cycle

and the average age is 11.6 years. Around 92%eothidren in the full Canadian sample are
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white. Table 1 also summarizes the main charatierisf the American NLSY sampté.n the

full American sample, around 6% of the children arelerweight, 16.7% of the children are
overweight (not including obese) and 12.5% of thiddeen are obesE.These figures suggest
that close to 30% of the children in the full U.&mple are considered to be medically
overweight or obese. The prevalence of overweigiirg the mothers of these children is even
higher: 46.4% of the mothers in the overall U.Sngle have BMIs greater than 25 and are
considered to be overweight or obese. Like the Gianasample, the U.S. sample is restricted to
children between the ages of 10 to 14 in each wéwata. The average age of the child in the
overall U.S. sample is 11.76 years. Around 6.7%hefchildren in the overall U.S. sample are

Black and around 2.5% of the children in the oudda®. sample are Hispanic.

2 The original NLSY 1979 sampling design includedemsamples of Black, Hispanic and
financially disadvantaged youths, in addition t@ timain cross-sectional sample which was
intended to be nationally representative. In mylymis, | look only at children of women who
were part of the main NLSY 1979 cross-sectionalani he children of women who were part
of the over-samples are not included as part osample.

13t is perhaps somewhat surprising that therehigyher rate of obesity in the Canadian sample
compared to the U.S. sample. One possible exptanaithat the BMI values for the majority
(around 70%) of the American children are calculatsing measured heights and weights, while
the BMI values for the Canadian children are caltad using estimated heights and weights. As
such, the BMI values for the U.S. sample are gdiyemaore accurately measured. For children
in the U.S. sample whose BMI values are calculatdg estimated heights and/or weights, the
obesity rate is around 13%. While this figure iglgly higher than for the obesity rate for the

overall U.S. sample, it is still lower than the sibgrate for the overall Canadian sample.
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For both the full Canadian sample and the full.\s&nple, the standardized test scores
have means that are close to 0 and standard amsatiat are close to 1. In general, the mothers
in the Canadian sample appear to be more highlgat¢dd than the mothers in the U.S. sample.
Children in the Canadian sample are also moreyliteelbe in the right (or higher) school grade

expected for their ages than children in the Uaghde.

4.2 Test Score Regression Results for Full Canadian and U.S Samples

Table 2 summarizes the OLS and family fixed eHexdtimates for specifications where
the dependent variable is the standardized matlstese for the full Canadian NLSCY sample
and where the dependent variables are the stamddrdiath test score and standardized reading
test score for the full U.S. NLSY sampt&.

Column (1) presents the OLS estimates for the Ganazhmple. The results in column
(1) suggests that being overweight (not includimgs®e) is associated with a decrease of 0.08
points in the standardized math test score fododn in the Canadian sample. Since all of the
math and reading test scores used in this paper haen standardized such that they have
sample means that are close to 0 and standardidesgi@lose to 1, this represents a decrease of
around 8% of one standard deviation in the stameddmath test score. The estimated
coefficients on the underweight and obese indisatothe OLS specification are positive but are

not statistically significant. In keeping with tleonclusions from the existing literature on

14| also estimated specifications where | used abwhweight indicator rather than the actual hirdlight itself.
The results from these specifications suggest ltaaing a birthweight less than 2500 grams is aasetiwith
poorer school outcomes. The estimated coefficientthe underweight, overweight and obese indicaoesnot
affected by this change in specification for bdta €Canadian and the American samples.
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birthweight, higher birthweight is associated wéth increase in the standardized math score in
the OLS specifications?®

There is a concern that the OLS estimates mightidsed. Suppose that parents who are
less involved with the child’s progress at schael aegligent parents who either feed the child
unhealthy high-fat diets that cause the child toobge overweight or obese or feed the child
inadequate diets that cause the child to becomerwaight. In this case, the OLS estimates will
have a negative bias. In order to control for gossibility, | also estimate family fixed effects
models. Column (2) of Table 2 presents the fardmgd effects estimates of the specification
where the dependent variable is the standardizel scare for children in the overall Canadian
sample. Similar to the OLS results presented eathe family fixed effects results suggest that
being overweight (not including obese) is assodiatgh a decrease in the standardized math
test score for children in the Canadian sample. niagnitude of this decrease is around 15% of
one standard deviation in the standardized mattstese and is actually larger than the decrease
suggested by the OLS specifications. This is ragheprising since the OLS estimates are
expected to have a negative bias. A comparisoheoOLS and family fixed effects estimates of
the coefficient on the overweight indicator suggdsiat the bias for the OLS estimate of the
coefficient on the overweight indicator is actualhpsitive, contrary to expectations. The
estimated coefficients on the underweight and obeskcators are positive but are not
statistically significant. However, the family fideeffects estimates of the coefficients on the

underweight and obese indicators are larger in radgthan their OLS counterparts, which is

5] also estimated specifications where | interactied underweight, overweight and obese indicatoith w
household income and maternal education respegtiVake estimated coefficients on the interactiomsetend not
to be statistically significant. In addition, | alsestimated specifications where | interacted thdewweight,
overweight and obese indicators with the child’'sidgr to investigate if the effects of weight diffeetween
genders. The estimated coefficients on these ittieraterms are generally not statistically sigpdfit.
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in keeping with theex-ante belief that the OLS estimates of the coefficieats the weight
dummies have a negative bias. After controlling foeed family factors, the relationship
between the standardized math test score and leightvis no longer statistically significant.

Column (3) of Table 2 summarizes the OLS estimdtesthe U.S. sample for
specifications where the dependent variable isthedardized math test score. Unlike the results
for the Canadian sample, the estimated coefficantthe overweight (not including obese)
indicator is not statistically significant for ctiien in the U.S. sample. The OLS results in
column (3) also suggest that being underweightssbaated with a decrease in the math test
score for children in the U.S. sample. The estichateefficient on the obese indicator is not
statistically significant.

Column (4) of Table 2 summarizes the family fixaftects estimates of the standardized
math test score regression for children in the Wa®ple. The results suggest that once | control
for family fixed factors, being obese is actualgsaciated with an increase in the standardized
math test score for children in the U.S. sample iifagnitude of this increase is around 15% of
one standard deviation in the standardized mattesco

The positive relationship between math test scanesobesity suggested by the family
fixed effects specification for the U.S. sampleasitrary to the hypothesis that being overweight
or obese has negative effects on the child’s acedentcomes. However, the family fixed
effects estimate of the coefficient on the obeskcator is consistent with the idea that the OLS
estimates of the coefficients on the weight indicatariables have a negative bias (recall that the
OLS estimate on the obese indicator is not stedityi significant for children in the U.S.
sample). A potential explanation for the positiegationship might be that obese children might

feel the need to compensate for negative perceptiynapplying themselves to their studies.
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However, | cannot explore this idea further sinberé is a lack of detailed time usage
information in the dataset. The family fixed effeestimates also suggest that higher birthweight
is associated with an increase in the child’s nieshscore. The family fixed effects estimates of
the coefficients on the underweight and overweigtiicators are not statistically significant.

Reading comprehension test scores are also alitatchildren the U.S. NLSY sample.
Columns (5) and (6) of Table 2 present the OLS family fixed effects estimates for the
specification where the dependent variable is tardardized reading comprehension test score
for children in the full U.S. sample respectiveNone of the OLS estimates on the weight
indicators are statistically significant. Columr) @ummarizes the family fixed effects estimates.
Similar to the family fixed effects estimates foetmath test score regression for children in the
U.S. sample, the family fixed effects estimatestha reading test score regression suggest that
once fixed family factors are accounted for, claldin the U.S. sample who are obese actually
tend to do better on the reading test. This pasigifect has a magnitude that is around 20% of
one standard deviation in the standardized readaomye. This again suggests that the OLS
estimate of the coefficient on the obese indic&dothe U.S. sample has the expected negative
bias. There is also some evidence to suggestiidten in the U.S. sample who are overweight
might do better on the reading test. The familgdieffects estimates for the coefficient on the
underweight dummy are not statistically significant

To summarize, there are several key differencésdsn the test score regression results
for the Canadian sample and the test score regresssults for the U.S. sample. While there
appears to be a negative relationship between nesth scores and being overweight (not
including obese) for the Canadian sample, thiststime case for the American sample. There is

however, some indication from the family fixed etfe estimates that overweight children in the

20



American sample might actually do better on thelirgatest. The relationship between the math
test score and weight for obese children in thea@mm sample does not appear to be well
defined. In contrast, the family fixed effects esites for the U.S. sample suggest that obese
children tend to do better on the math test and afsthe reading test. A potential explanation
might be that obese children in the U.S. might fded need to compensate for negative
perceptions of obese individuals by applying thdueseto their studies. A comparison of the
OLS estimates and the corresponding family fixefdot$ estimates of the coefficients on the
weight dummies for both samples suggest that ireigénfamily fixed effects estimates are less
negative than their OLS counterparts. This is iepieg with theex-ante expectation that the
OLS estimates have a negative bias. The only excepd this is for the overweight (not
including obese) indicator for the Canadian sanmpkiie math test score regressions, where the
OLS bias appears to be positive. Differences iretusage might help to explain the differences
between the Canadian results and the Americantsesirtfortunately, there is a lack of detailed

information about the child’s time usage in theadaged.

4.3 Expected School Grade Regression Results for Full Canadian and U.S Samples

In order to look at the effects of weight on adater measure of academic functioning, |
also estimate regressions where the dependenblaigan indicator variable for whether the
child is in the expected (or higher) school gradeeeted for his or her age. Table 3 summarizes
the OLS and family fixed effects estimates for specification where the dependent variable is
the indicator variable for whether the child istive school grade level (or higher grade level)
expected for his or her age for the full CanadidtS@Y sample and for the full U.S. NLSY

sample.
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Column (1) of Table 3 displays the OLS estimatestlie right-grade-for-age regression
for the Canadian NLSCY sample. The OLS results ssigthat underweight children are more
likely to be in the expected (or higher) grade hyeBcentage points while obese children are less
likely to be in the expected (or higher) grade.|@ein who weighed more at birth are more
likely to be in the grade expected for their ag&hough being overweight (not including
obese) is associated with a decrease in the stinedrmath test score for children in the
Canadian sample, this negative effect does not se@xtend to whether the child is in the right
(or higher) grade expected for his or her grade.

Column (2) summarizes the family fixed effects rasties for the specification where the
dependent variable is the expected (or higher)ggchadnmy for the full Canadian sample. After
controlling for fixed family factors, the child’'sucrent weight status and weight at birth no
longer appear to have any effect on whether tHd @hin the right (or better) grade expected for
his or her age.

Column (3) and (4) summarize the OLS and famikedi effects estimates for the U.S.
sample respectively. None of the weight-relatedreggprs have statistically significant

coefficients.

4.4 Health Pathway Regression Results for Full Canadian and U.S Samples

Since one of the objectives of this paper is tave@ra the potential pathways that might
underlie the effects of weight on school outconesso look at: (1) the relationships between
the child’'s academic outcomes and the child’s hemltasures and (2) the relationships between

the child’s health measures and the child’s weight.
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Table 4a presents estimates of the relationshipsees the child’s academic outcomes
and the child’s various health-related measureshierfull Canadian sample. The OLS results in
column (1) suggest that children who are in poalthetend to do less well on the math test.
They also suggest children who were absent frornddor 10 or more days in the past school
year tend to do less well on the math test and hieter self-image is associated with higher
math test scores. Increased absenteeism is alsoiassl with a decrease in the likelihood that
the child is in the expected or higher school griadde OLS specification where the dependent
variable is the expected (or higher) school gramkcator. However, once | control for fixed
family factors in the family fixed effects specHiions, the estimated coefficients on the health-
related variables are no longer statistically gigant.

Table 4b summarizes the results for specificativhsre the dependent variables are the
health-related measures for the full Canadian samigie OLS results in Table 4b suggest that
children who are underweight or obese are mordylilcebe reported to be in current poor health
by the PMK and that obese children are also lésdylito be reported as being usually in good
health in the past year by the PMK (columns (1) &). The OLS results also suggest that
overweight and obese children tend to have poakimage (column (7)). However, none of
the family fixed effects estimates of the coeffite on the weight indicators for the Canadian
sample are statistically significant, even thouginynof these estimates have the same signs as
the OLS estimates. The lack of statistical sigaifice in these family fixed effects estimates
suggest that the OLS results for specificationsreslibese health measures are the dependent
variables might have been driven by unobservedrbgemeity at the family level. This is
perhaps not surprising for some of the variablesesthe poor health indicator and good health

indicator are based on reports from the PMK andsdiéimage score is based on questions
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answered by the child. Although being absent frahosl for 10 days or more is associated with
poorer school outcomes, weight does not appearet@ lactor in determining absenteeism
(columns (5) and (6)).

Table 5a examines the relationships between thie’shmacademic outcomes and the
child’s health-related measures for the full U.8mple. In the OLS specifications, better self-
worth is associated with increases in both the raath the reading test scores, while having a
health condition that limits the amount of schoarkthat the child can do is associated with
large decreases (around 90% of one standard deviati both test scores for children in the full
U.S. sample. The family fixed effects estimates adsiggest that children who have health
limitations that limit the amount of school worleghcan do tend to perform less well on both the
math and the reading comprehension tests. Howewer, magnitudes of the estimated
coefficients on the school work limitation indicatia the family fixed effects specifications are
smaller than the corresponding OLS estimates. @haly fixed effects estimates on the self-
worth score for the test score specifications astiye but are not statistically significant.

The OLS results (column (5)) for the right gradgression indicate that better self-worth
is associated with an increase in the probabiligt the child is in the expected (or higher)
school grade while the presence of a health camdttiat limits the amount of school work that
the child can perform is associated with a decreasige probability that the child is in the right
(or higher) school grade expected for his or herfag children in the U.S. sample. However, the
corresponding family fixed effects estimates (calui®)) are not statistically significant.

Table 5b summarizes the results for specificativhsre the dependent variables are the
health-related measures for the full American samphe results suggest that deviations from

the normal healthy weight range do not affect whethe child experiences health limitations

24



that either limit school attendance or school w@&lumns (1) to (4)). Higher birthweight is

associated with a decrease in the probability thatild has health limitations that limit the

amount of school work that he or she can underfake.OLS results suggest that children who
are overweight or obese might have lower self-wddblumn (5)). However, although the

corresponding family fixed effects estimates of tmefficients on the overweight and obese
indicators continue to be negative, they are ngdorstatistically significant (column (6)).

To summarize, | find relatively little evidence ftine mechanisms examined in this
paper. While the OLS estimates suggest that weigbht affect certain aspects of the child’s
health such as the child’'s self-image or self-woftln children in both countries, the
corresponding family fixed effects estimates arestatistically significant. The results appear to
indicate that the relationships between acadentimpeance and weight are mediated through
pathways not captured by the health-related measised in this paper.

4.5 Results for White Canadian Sub-sample and Non-Black, Non-Hispanic U.S. Sub-Sample

The results presented in the preceding sectioggest that there are several key
differences between results for the Canadian samapte the U.S. sample. The main cross-
country difference is that while the OLS estimadéshe coefficients on the three weight status
indicator variables (underweight, overweight ands#) in the academic outcome regressions for
the American sample have the expected negative thiasOLS estimates of the coefficient on
the overweight indicator in the math test score@sgjons for the Canadian sample actually
appear to have a positive bias. One of the polemt@anations for the Canada-U.S. differences
is that Canada and the U.S. differ in racial contposs. In particular, the U.S. has larger
proportions of Blacks and Hispanics in the popalathan Canada. This is of particular interest

to my analysis because the “obesity crisis” in thé. is perceived by some to be driven
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primarily by the Black and Hispanic portions of tpepulation. Indeed, Black and Hispanic
children in the U.S. are approximately twice aglikto be obese as their white, non-Hispanic
counterparts (Ogdest al., 2002a).

In order to examine the idea that racial differeneee driving the differences in the
results, one would ideally want to look at simgexpulations in Canada and the U.S. One way to
do this would be to look only at white childrenbiath populations. One complication in trying to
do this accurately for the data used in this pap#rat while the race categories for the Canadian
sample are well-defined and white children candeatified from the sample, the race categories
for the American sample are available only as “BlatHispanic” and “Others”. In light of this,
| make the assumption that the majority of childvdm are not classified as Black or Hispanic
in the American sample are actually white.

| obtain separate OLS and family fixed effectseates of equations (1) and (2) for
children who are classified as white in the Canad@ample and for non-Black and non-Hispanic
children in the American sample respectively (resswvailable upon request). The results
obtained for white Canadian children are qualigtivsimilar to the results obtained for the full
Canadian sample. The results obtained for the nackBand non-Hispanic American sub-
sample are qualitatively similar to the resultsaied for the full American sample. The
similarities between the results for the sub-samplaed the results for the full samples that the
sub-samples are derived from suggest that thereifées in racial composition are probably not
the main driving forces behind the differences lestwwCanadian and American results.

4.6 Other Possible Explanations

Another possible explanation is that the Canadiil values are less accurately

measured than the American BMI values. While thel BMues for the majority (around 70%)

26



of American children in the sample are computedgisneasured heights and weights, the BMI
values for the Canadian children are computed ussgmated heights and weights. To
investigate this possibility, | obtain separatenesates of the academic outcome specifications for
children in the American sample whose BMI values@mputed using estimated heights and/or
estimated weights. In this sub-sample, 5.3% ofctielren are classified as being underweight,
18% are classified as being overweight (not inclgdobese) and 13% are classified as being
obese. A comparison of the OLS and family fixeceeti§ estimates of the coefficients on the
weight dummies in the academic outcome regresdammthis sub-sample suggest that there is
generally a negative bias in the OLS estimateslifieavailable upon request). This is in keeping
with the results for the overall U.S. sample frommieh this sub-sample is derived. Although the
cross-country differences observed do not appebetprimarily due to differences in methods
of quantifying height and weight (i.e. measuredueal vs. estimated values), it is also possible
that there are systematic differences between deanin how respondents estimate height or
weight.

Another potential explanation is that the diffezes observed between the two samples
are due to differences in the children’s time usagan unable to examine this possibility since

the datasets lack detailed information on time asag

5. Conclusions
In this paper, | examine the hypothesis that cloitith overweight and obesity have
negative consequences on school outcomes for ehiloetween the ages of 10 and 14 in Canada
and in the United States using micro-level datanftbe NLSCY and the NLSY respectively. |

also investigate potential pathways that mightlitate a link between weight and academic
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outcomes. The results presented in this paper stgpat there are potentially differences
between Canada and the U.S. in terms of how thd's€hveight might affect his or her school
performance.

The results obtained for the Canadian NLSCY samspdggest that being overweight (not
including obese) is associated with a decreasbemtath test score. The OLS estimates of the
coefficient on the overweight indicator variable tile math test score regressions for the
Canadian NLSCY sample actually have a positive. bitass is somewhat surprising given that
the OLS estimates of the coefficients on the weigtiicator variables arex-ante expected to
have a negative bias in the academic outcome @gnss There is also some evidence to
suggest that underweight children in the CanadidiS@Y sample have better academic
outcomes. However, the relationship between acad@eiformance and weight is not well-
defined for obese children in the Canadian sampte family fixed effects estimates of the
coefficients on the underweight and obese indisatothe school outcome regressions generally
tend to be less negative than their OLS countespattiich is in keeping with the notion that the
OLS estimates of the coefficients on the weighticatbr variables in the school outcome
specifications should have a negative bias. Thalteealso suggest poor health, lower self-image
and increased absenteeism from school might beciagsd with poorer school outcomes for
children in the Canadian sample. However, the tesalso indicate that the relationships
between academic performance and weight are mddiateugh pathways not captured by the
health-related measures used in this paper. Althotlgpre is some evidence that being
overweight or obese is associated with poorer divarad psychosocial health in the OLS
estimates, | do not find any significant relatioipshbetween health and weight in the family

fixed effects estimates for the Canadian sample.
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The results obtained for the U.S. NLSY sample iatHicthat after controlling for fixed
family factors, being obese is actually associatgth better academic performance. This is
contrary to the hypothesis that childhood obesity hegative consequences for school outcomes
but is consistent with thex-ante notion that the OLS estimates for the coefficieanighe weight
dummies have a negative bias in the academic oetcspacifications. A comparison of the
family fixed effects estimates and the OLS estimatkethe coefficients on the weight indicator
variables obtained from the academic outcome regnes suggests that for the American sample,
the OLS estimates generally have the expected imedaias. Despite the positive relationship
between obesity and academic performance, obasitlsd associated with poorer self-worth for
children in the American sample. This presents zzlng situation as self-worth is commonly
thought to have a positive effect on academic perdmce (the estimated coefficients for the
self-worth score in some of the school outcome eggjons reported in this paper actually
support this idea). A potential explanation is tbhaese children feel the need to compensate for
negative perceptions by applying themselves tor tieidies. Unfortunately, | am not able to
further explore this possibility due to a lack adtailed data on the child’s usage of time. The
results also indicate that the relationships betwaeademic performance and weight are
mediated through pathways not captured by the lrealated measures available for the U.S.
sample. | do find that children in the American géanwho have health limitations that limit the
amount of school work that he or she can do terktéorm less well in school. However, there
is a lack of evidence to suggest that health litioites are related to the child’s weight in the
analysis presented in this paper.

| also attempt to examine whether differences oatacomposition constitute the main

driving forces behind the differences between #seilts for the Canadian and American samples.
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The results obtained suggest that these differedoesot appear to be primarily driven by
differences in racial composition between the twaontries.

This paper addresses the need to examine theseffechildhood overweight and obesity
on outcomes beyond physical health conditions aedgmts an important look at how childhood
overweight and obesity affects children’s schod¢exl outcomes. Many questions about the
causes and consequences of childhood overweighbbesity remain to be answered. Future
research would greatly benefit from detailed lasgeiple datasets that are designed primarily to

study the causes and consequences of childhoodeigdt and obesity.
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Table 1. Descriptive Statistics of the Main Variables (Standard Deviationsin Brackets)

Canada Canada u.s. us.
All Kids Whites All Kids No Blacks & Hispanics
Underweight 0.0897 0.0885 0.06 0.0597
[0.2857 ] [0.28406] [0.2375] [0.2370]
Overweight 0.1312 0.1291 0.1671 0.166
[0.3376 ] [0.3354] [0.3731] [0.3722]
Obese 0.1615 0.1593 0.1245 0.1193
[0.3680] [0.3660] [0.3302] [0.3242]
Birthweight (KG) 3.4036 3.4064 3.7127 3.7378
[0.5882] [0.5873] [0.6359] [0.6279]
Standardized Math Score 0.0549 0.0498 0.0662 0.12828
[0.9665] [0.9585] [0.9923] [0.9744]
US: Standardized Reading Score -0.0893 -0.0284
[0.9940] [0.9779]
Child is in Right Grade or Better 0.843 0.8448 0.6737 670.
[0.3638] [0.3621] [ 0.4689] [0.4688]
Canada: Self-Image Score (Out of 16) 12.682 12.754
[2.9561] [2.9002]
Canada: Child is in Poor Health 0.1165 0.1109
[0.3208] [0.3140]
Canada: Child Usually in Good Health 0.9764 0.9761
[0.1517] [0.1529]
Canada: Absent From School>=10 Days 0.1036 0.1043
[0.3048] [0.3057]
US: Health Condition Limits School Attendance 0.0223 20D
[0.1476] [0.1469]
US: Health Condition Limits School Work 0.0415 0.0413
[0.1995] [0.1991]
US: Self Worth (out of 240) 206.06 206.44
[ 33.43] [33.30]
US: Child is Black 0.0668
[0.2496]
US: Child is Hispanic 0.0252
[0.15680]
US: Mother has BMI>25 0.4635 0.441
[0.4987 ] [0.4965]
US: Mother has BMI>30 0.199 0.1814
[0.3993] [0.3854]
Child is Male 0.5109 0.5108 0.5197 0.5191
[0.4999] [0.4999] [0.4996 ] [0.4997]
Age of Child (years) 11.57 11.59 11.76 11.75
[1.345] [1.349] [1.420] [1.422]
Ln(Household Income (in 2002 Dollars)) 10.98 11.01 10.61 10.66
[0.6477] [0.6417] [0.8756] [0.8488]
Mother is a High School Drop-out 15.49% 14.51% 13.77% 51%
Mother is High School Graduate 21.74% 22.40% 51.03% B4.46
Mother has some Post-Secondary Edu 45.28% 46.04% @2.89 22.92%
Mother has University Degree 17.49% 17.05% 12.32% 13.06%
Number of Observations 14610 13235 7446 5616

Notes: All descriptive statistics are weighted hildc sampling weights.
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Table 2: Estimates of the Relationship Between Test Scoresand Weight for Full Canadian and U.S. Samples
[1] [2] (3] [4] 5] [6]
Canada Canada u.s. u.s. u.s. u.sS
OLS FamilyFE OLS FamilyFE OLS Family FE
Std. Math Std. Math Std. Math Std. Math Std. Read Std. Read

Underweight 0.06943 0.14695 -0.16468 -0.00645 -0.0830900851
[1.24] [1.42] [2.37 [0.10]  [1.19]  [0.12]
Overweight -0.07858 -0.14778 0.00463 0.07005 0.02131 1049
[2.00] [2.16]* [0.10]  [L47] [0.47]  [1.92]+
Obese 0.04933 0.05787 -0.02891 0.15133 0.08008 0.20266
[1.02]  [0.75] [0.50]  [2.37]*  [1.39]  [3.30]*
Birthweight (KG) 0.04663 0.0315 0.03183 0.12754 0.06242.11933
[1.68]+ [0.31]  [1.06] [3.29]** [2.04]* [2.81]*
Constant -2.26341 0.30354 -1.39542 1.6345 -0.83062 071440
[5.58]*  [0.13] [2.87]* [1.01] [L.75]+  [0.08]
Observations 9328 9328 4936 4936 4885 4885
R-squared 0.19 0.77 0.13 0.65 0.14 0.65

Robust t statistics in brackets. Year dummiesraieided in all specifications.

Province (region) dummies included in all Canadlars.) specifications.

The full set of covariates for the Canadian speaifons also include the mother's age at birtthdéicthe natural log of household income,
maternal educational attainment, dummy variableshf® child's age, the child's gender and the hilite, for whether the mother
worked, for the mother being an immigrant, for thether being in poor health, for single parent lebiadd,for the area of residence being
rural and controls for the number of non-parentallts and number of children in the household.

The full set of covariates for the U.S. specifioas also include the mother's age, the naturabidgpusehold income, maternal
educational attainment, dummies for the child's #gechild's gender,the child's race and for wéethe height or weight is
mother-reported, dummies for whether the mothekeayfor the mother being overweight or obesetlfermother having health
limitations, for the mother being an immigrant ahanmies for the family being below the poverty Jifer single parent status and for the
area of residence being rural and controls fontimaber of adults and number of children in the bbo#d.

Regressions are weighted with child sampling weaightsignificant at 10%; * significant at 5%; **gsiificant at 1%
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Table 3: Estimates of the Relationship Between Right School Grade and Weight for Full Canadian and U.S. Samples
[1] [2] (3] [4]
Canada Canada uU.S. uU.S.
OLS FamilyFE OLS Family FE
Right Gr. Right Gr. Right Gr. Right Gr.

Underweight 0.02999 0.00355 0.00848 0.02244
[1.96]* [0.17] [0.26]  [0.61]
Overweight -0.01835 -0.00346 -0.00589 -0.00114
[1.31] [0.22] [0.27]  [0.04]
Obese -0.02626 -0.0076 0.01608  0.03741
[1.61]  [0.40]  [0.65]  [1.21]
Birthweight (KG) 0.02958 -0.00249 0.00719 0.01977
[2.80]* [0.09] [0.50]  [0.92]
Constant 0.23424 5.32428 0.48654 -1.59954
[1.81]+ [5.25]* [2.23]* [1.70]+
Observations 12715 12715 5146 5146
R-squared 0.12 0.78 0.09 0.55

Robust t statistics in brackets. Year dummiesrakided in all specifications.
Province (region) dummies included in all Canadlars.) specifications.

The full set of covariates for the Canadian speaiions also include the mother's age at birtthdéicthe natural log of household
income, maternal educational attainment, dummyatées for the child's age, the child's gender Aacthild's race, for whether the
mother worked, for the mother being an immigramtt,the mother being in poor health, for single patousehold,for the area of

residence being rural and controls for the numibeoa-parental adults and number of children inttbesehold.

The full set of covariates for the U.S. specifioas also include the mother's age, the naturabidgusehold income, maternal
educational attainment, dummies for the child's #gechild's gender,the child's race and for wiretiie height or weight is
mother-reported, dummies for whether the mothekeayfor the mother being overweight or obesetlfermother having health
limitations, for the mother being an immigrant ahanmies for the family being below the poverty Jif@ single parent status and for the

area of residence being rural and controls fontimaber of adults and number of children in the kbo#d.
Regressions are weighted with child sampling weightsignificant at 10%; * significant at 5%; **gsiificant at 1%
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Table 4a: Estimates of the Relationship between School Outcomes and Health Measuresfor Full Canadian Sample
(1 [2] (3 [4]
Canada Canada Canada Canada
OLS FamilyFE OLS Family FE
Std. Math Std. Math Right Gr. Right Gr.

Child is in Poor Health -0.11424  0.01456 0.01826 0.@482
[2.14]* [0.12] [1.17] [2.09]*
Child Usually in Good Health -0.0811  0.06887 0.05418 .00099
[0.68] [0.35] [1.51] [0.19]
Self-Image Score (Out of 16) 0.01604  0.01593 -0.0029.00Z©3
[2.41])* [1.28] [1.38] [0.81]
Absent From School>=10 Days -0.26737 -0.17127 -0.0374B00995
[4.56]** [1.51] [2.12]* [0.34]
Birthweight (KG) 0.06215 0.01408 0.03576 0.01657
[2.05]* [0.12] [3.00]** [0.54]
Constant -2.10482 1.35328 0.32056 4.831
[4.59]** [0.50] [2.22]*  [3.37]*
Observations 7682 7682 8597 8597
R-squared 0.2 0.8 0.13 0.84

Robust t statistics in brackets. Year dummiesragkided in all specifications.

Province dummies included in all Canadian spedifices.

The full set of covariates for the Canadian speaifons also include the mother's age at birtthdéicthe natural log of household
income, maternal educational attainment, dummyabes for the child's age, the child's gender hacthild's race, for whether the
mother worked, for the mother being an immigraott,the mother being in poor health, for single par®usehold,for the area of
residence being rural and controls for the numbeaoa-parental adults and number of children inftbhasehold.

Regressions are weighted with child sampling waightsignificant at 10%; * significant at 5%; **gsiificant at 1%
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Table 4b: Estimates of the Relationship Between Health M easuresand Weight for Full Canadian Sample
[1] [2] [3] [4] (3] [6] [7] (8]

Canada Canada Canada Canada Canada Canada Canada Canada
OLS Family FE OLS Family FE OLS FamilyFE OLS Family FE
Poor Health Poor Health Usual G.Health Usual G.Health Absent Absent Sef Image Self Image
Underweight 0.03173 0.0326 -0.00557 -0.01575 -0.0084 2260 -0.19842 -0.10425
[1.84]+ [1.37] [0.91] [1.54] [0.49] [0.06] [1.48] [0.52]
Overweight 0.0146 0.00598 -0.00488 -0.00542 0.00292 (@206-0.18141 -0.12824
[1.21] [0.32] [0.90] [0.65] [0.21] [0.27] [1.71]+ [0.77]
Obese 0.03487 0.0256 -0.01795 -0.00483 0.00935 -0.00566493P1 -0.26767
[2.45]* [1.27] [2.55]* [0.47] [0.56] [0.19] [3.34]** [1.57
Birthweight (KG) -0.00318 0.04354 0.00509 0.0131 0.01238.0044  -0.09077  0.09377
[0.40] [1.49] [1.51] [0.86] [1.38] [0.15] [1.28] [0.40]
Constant 0.32766 -0.96222 0.77071 0.69883 0.30592 -191726.2212  11.25266
[2.90]** [2.20]* [13.00]** [2.59]** [2.66]** [1.43] [6.01 ]  [2.44]*
Observations 12718 12718 12718 12718 9413 9413 11633 11633
R-squared 0.08 0.67 0.03 0.55 0.05 0.72 0.28 0.74

Robust t statistics in brackets. Year dummiesraieided in all specifications.

Province dummies included in all Canadian spedifice.

The full set of covariates for the Canadian speaifons also include the mother's age at birtthdéicthe natural log of household
income, maternal educational attainment, dummyabées for the child's age, the child's gender hacthild's race, for whether the
mother worked, for the mother being an immigraott,the mother being in poor health, for single pateusehold,for the area of
residence being rural and controls for the numbeoa-parental adults and number of children infthasehold.

Regressions are weighted with child sampling weightsignificant at 10%; * significant at 5%; **gsiificant at 1%
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Table 5a: Estimates of Relationships Between School Outcomes and Health Measuresfor Full U.S. Sample
[1] [2] [3] [4] [5] [6]
U.S U.S. U.S. U.S. U.S. U.S
OLS FamilyFE OLS FamilyFE OLS Family FE
Std. Math Std. Math Std. Read Std. Read Right Gr. Right Gr.
Child's Self-Worth Score (Out of 240) 0.00276  0.00098 0.00281.00081  0.0005 -0.00006
[4.68]** [1.50] [4.74]** [1.23] [1.73]+ [0.17]
Health Condition that Limits School 0.20146  0.20009 0.18198.17148 0.08266 -0.02204
Attendance [1.38] [1.27] [1.27] [0.97] [1.12] [0.25]
Health Condition that Limits School W -0.87587 -0.61878 -0.82896 -0.37919 -0.1369 0.00425
[7.77]* [4.49]** [7.67]** [2.32]* [2.27]* [0.05]

Birthweight (KG) 0.05056  0.12807  0.0441 0.13449 0.00295 0.05774
[1.47] [2.61]** [1.26] [2.33]* [0.17] [2.01]*
Constant -2.22061 1.17678 -1.51859 0.88765  0.4689 -1.14819
[3.94]* [0.57] [2.64]** [0.39] [1.76]+ [0.95]
Observations 3471 3471 3434 3434 3437 3437
R-squared 0.17 0.68 0.17 0.68 0.1 0.61

Robust t statistics in brackets. Year dummies are includelt specifications.

Region dummies included in all U.S. specifications.

The full set of covariates for the U.S. specifications alslude the mother's age, the natural log of household inconte;mab
educational attainment, dummies for the child's age, th&<ender,the child's race and for whether the heightightis
mother-reported, dummies for whether the mother workedh&mother being overweight or obese, for the mother haealgh
limitations, for the mother being an immigrant and dummieshfe family being below the poverty line, for single pareatust and for t
area of residence being rural and controls for the numbelutttaand number of children in the household.

Regressions are weighted with child sampling weights. -fignt at 10%; * significant at 5%; ** significant at 1%
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Table5b: Estimates of the Relationship Between Health Measures and Weight for Full U.S. Sample
[1] (2] 3] [4] (5] [6]

uU.S. uU.S. uU.S. uU.S. uU.S. uU.S.
oLS Family FE oLS Family FE OLS Family FE
Lim.School Attend. Lim. School Attend. Lim. School Work Lim. School Work Self Worth Sdf Worth
Underweight 0.00057 -0.00089 0.01619 0.01331 -1.87655 18227
[0.05] [0.09] [1.14] [0.94] [0.70] [1.14]
Overweight -0.00414 -0.01221 -0.01214 -0.01472 -4.13338.36629
[0.65] [1.33] [1.53] [1.38] [2.36]* [1.39]
Obese -0.00532 -0.01 0.00439 -0.0047 -12.06355 -5.19847
[0.69] [0.90] [0.36] [0.34] [4.78]** [1.61]
Birthweight (KG) -0.00712 -0.00427 -0.01045 -0.02048 5586  0.53405
[1.67]+ [0.64] [1.67]+ [1.78]+ [0.74] [0.26]
Constant 0.25148 -0.24947 0.21631 -0.32486 168.8820222333
[2.61]** [0.73] [2.11]* [0.76] [9.42]** [2.41]*
Observations 5190 5190 5177 5177 3529 3529
R-squared 0.02 0.49 0.04 0.49 0.07 0.53

Robust t statistics in brackets. Year dummiesrakided in all specifications.

Region dummies included in all U.S. specifications.

The full set of covariates for the U.S. specifioas also include the mother's age, the naturabidgpusehold income, maternal
educational attainment, dummies for the child's #gechild's gender,the child's race and for wéetihe height or weight is
mother-reported, dummies for whether the mothekeayrfor the mother being overweight or obesetlermother having health
limitations, for the mother being an immigrant ahammies for the family being below the poverty |ife single parent status and for the
area of residence being rural and controls fontimaber of adults and number of children in the ebotd.

Regressions are weighted with child sampling weaightsignificant at 10%; * significant at 5%; **gsiificant at 1%
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