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Abstract in English

The prevalence of overweight and obesity is growaggjdly in many countries. Education
policies might be important for reducing this inese. This paper analyses the causal effect of
education on the probability of being overweightusyng longitudinal data of Australian
identical twins. The data include self-reported alwical measures of body size. Our cross-
sectional estimates confirm the well-known negatigssociation between education and the
probability of being overweight. For men we fincéitleducation also reduces the probability of
being overweight within pairs of identical twinsh§ estimated effect of education on
overweight status increases with age. Remarkabtywdmen we find no negative effect of
education on body size when fixed family effects @mken into account. Identical twin sisters
that differ in educational attainment do not sysi@oally differ in body size. This finding is
robust to differences in employment and numberdticen.

Key words: education, overweight, body size.

JEL code: : 112, 118, 120.

Abstract in Dutch

Steeds meer mensen hebben last van overgewichtaairlijvigheid. Internationale cijfers laten
een verontrustende stijging zien. Onderwijsbeleithogelijk belangrijk voor het tegengaan van
overgewicht. Deze studie onderzoekt het oorzakekfect van onderwijs op de kans op
overgewicht aan de hand van longitudinale gegevan®eneiige Australische tweelingen. Het
onderzoek gebruikt zowel zelf gerapporteerde aldddh gemeten informatie over lengte en
gewicht. Als eerste stap in het onderzoek is deheé& negatieve samenhang tussen onderwijs
en de kans op overgewicht gevonden. Vervolgenskelgen of deze samenhang ook bestaat
binnen tweelingen. Opvallend genoeg bleek dat wel heabevzijn bij mannen maar niet bij
vrouwen. Voor mannen leidt een jaar onderwijs ttedt24 procentpunten minder kans op
overgewicht. Het effect van onderwijs neemt toe deeleeftijd. Hoger opgeleide vrouwen
hebben daarentegen net zoveel kans op overgevigclaiger opgeleide vrouwen. De resultaten
zijn robuust voor verschillen in arbeidsparticigatif aantal kinderen.

Seekwoorden: onderwijs, overgewicht, BMI.
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Summary

The prevalence of overweight and obesity is growaggjdly in many countries. Education
policies might be important for reducing this ingse. A large literature documents a strong
association between education and a wide variehgeafth measures, including body size.
Better educated individuals tend to have bettelthead a lower risk of mortality. However,
better educated individuals might also have unaleskfactors that are important for health.
Therefore, the crucial research question is whettheeso-called gradients in health by
education are causal effects of education or theltref unobserved factors correlated with
higher levels of schooling or the result of reveraasality.

This paper analyses the causal effect of educdtaiteanment on the probability of being
overweight by using longitudinal data of Australidentical twins. The advantage of identical
twins is that they share the same genes and saciostc background. By using within-twin
estimation we can eliminate the bias by unobsegestbtic and socioeconomic background
factors. Although identical twins are very muctkalithey are not completely the same. The
remaining differences within pairs of identical hwican still bias the estimates because the
within-twin estimation uses only a fraction of ttedal variation in educational attainment
(Bound & Solon, 1999). We reduce this potentiaktbg taking advantage of the longitudinal
character of the data. By including previous measwaf body size in the model estimation we
eliminate the bias by unobserved differences wigdirs of identical twins that are constant
over time. In addition, measurement error in scimgpis an important concern in within-twin
estimation and may bias the estimates downwardadldeess this issue by instrumenting with a
second independent measure of education followiagpproach introduced by Ashenfelter
and Krueger (1994).

Our paper makes several contributions to the liteeaon the effects of education on health.
First, the empirical economic literature on theszdeffect of education on body size is
surprisingly small. We are aware of only three stadhat report estimates of the effect of
education on body size with a serious effort toradsl the endogeneity of education. We add to
this literature and use an identification stratéupt has not been applied before - that is, we use
variation in schooling within pairs of identicalitve. Second, even within pairs of identical
twins the endogeneity of education might be a cond&'e use the longitudinal character of our
data, multiple measurements of body size rangirgg avperiod of 13 years, to further reduce
omitted variable bias. By including a previous megaf body size we may eliminate the bias
from differences within pairs of identical twinsathare constant over time. Third, our data
include both self-reported and clinical measurekaafy size. Most previous studies rely on
self-reports which tend to underestimate body @ankel et al. 2006, Macgregor et al. 2006,
Neidhammer et al. 2000). Fourth, we address theis§reverse causality by analyzing the
effect of education on body size for different ageups.



Our cross-sectional estimates confirm the well-knaoggative association between education
and the probability of being overweight from thelature. For men the within-twin estimates
also provide evidence that education reduces thiegfnility of being overweight. We find that a
year of education reduces the probability of baimgrweight with 2 to 4 percentage points. The
estimated effects become larger when the estimatomple gets older. In addition, the largest
estimates are found when using the clinical measofbody size. Remarkably, for women we
find no negative effect of education on body sizewfixed twin effects are taken into account.
Instrumenting for measurement error in educatiogesduot affect the main findings but
increases the estimates for men. The findingsalrest for the inclusion of a previous measure
of body size as a control variable for remainingd differences within twin pairs. We find no
effect of education on overweight status for samplierelatively young twins. This suggests
that reverse causality might not be an importanteon. Separate analyses for the effect of
education on the so-called body mass index (BMffiom the main pattern of findings.
Unfortunately, the share of obese twins in our datelatively small. This may explain why we
do not find effects of education on obesity.



Introduction

The prevalence of overweight and obesity is growamgdly in many countries and this may
yield major risks for public health (Internatior@besity Task Force, 2005). Almost two-thirds
of Americans 20 and older are classified as ovegltdin 1999-2000, compared to 46 percent in
1976-80 (Flegal et al. 1998, 2002). From 1980 t®912000, for Australian people aged 25-64
years, the proportion of overweight women incredseh 27% to 47%, and the proportion of
overweight men increased from 47% to 66% (Dixon @faters, 2003). Policies that reduce
this strong increase would be important for pubkalth.

Education policies might be important for reducihg increasing prevalence of overweight
or obesity. A large literature documents a strosgpaiation between education and a wide
variety of health measures, including body sizetig€& Lleras-Muney, 2006). Better educated
individuals tend to have better health and a losglr of mortality. However, better educated
individuals might also have unobserved factors #natimportant for health. Therefore, the
crucial research question is whether the so-cagtadients in health by education are causal
effects of education or the result of unobservetiis correlated with higher levels of
schooling or the result of reverse causality. Savecent studies in the health economics
literature use an instrumental variable approacthdentifying the causal effect of education
(Lleras-Muney 2005, Adams 2002, Spasojevic 2003ti€& Moretti 2003, Chou et al. 2004,
Oreopoulos, 2006, Walque, de, 2007, Grimard & Pag007). These studies typically find that
more schooling leads to better health. The litesthat focuses on the causal effect of
education on body size is small. Three recent studsing educational policies or schooling
reforms as an instrument for education estimateffext of education on multiple health
outcomes including body size (Arendt, 2005, Kergtedl. 2006, Lindeboom et al. 2007). These
studies find little evidence that schooling reduttesprobability of being overweight or obese.

This paper analyses the causal effect of educdtatanment on the probability of being
overweight by using longitudinal data of Australidentical twins. The advantage of identical
twins is that they share the same genes and saciogtdc background. By using within-twin
estimation we can eliminate the bias by unobsegegbtic and socioeconomic background
factors. Although identical twins are very muctkalithey are not completely the same. The
remaining differences within pairs of identical hsican still bias the estimates because the
within-twin estimation uses only a fraction of ttmal variation in educational attainment
(Bound & Solon, 1999). We reduce this potentiaktig taking advantage of the longitudinal
character of the data. By including previous measarf body size in the model estimation we
eliminate the bias by unobserved differences wigigirs of identical twins that are constant
over time. In addition, measurement error in scimgpis an important concern in within-twin
estimation and may bias the estimates downwardadldeess this issue by instrumenting with a
second independent measure of education followiagpproach introduced by Ashenfelter
and Krueger (1994).



Our paper makes several contributions to the liteeaon the effects of education on health.
First, the empirical economic literature on theszdeffect of education on body size is
surprisingly small. We are aware of only three gtadhat report estimates of the effect of
education on body size with a serious effort toradsl the endogeneity of education. We add to
this literature and use an identification stratéupt has not been applied before - that is, we use
variation in schooling within pairs of identicalitve. Second, even within pairs of identical
twins the endogeneity of education might be a cond&'e use the longitudinal character of our
data, multiple measurements of body size rangireg avperiod of 13 years, to further reduce
omitted variable bias. By including a previous megaf body size we may eliminate the bias
from differences within pairs of identical twinsathare constant over time. Third, our data
include both self-reported and clinical measurekaafy size. Most previous studies rely on
self-reports which tend to underestimate body @&@nkel et al. 2006, Macgregor et al. 2006,
Neidhammer et al. 2000). Fourth, we address theis§reverse causality by analyzing the
effect of education on body size for different ageups.

Our cross-sectional estimates confirm the well-knawegative association between
education and the probability of being overweigbtr the literature. For men the within-twin
estimates also provide evidence that educationcesdthe probability of being overweight. We
find that a year of education reduces the prohginli being overweight with 2 to 4 percentage
points. The estimated effects become larger wherstimation sample gets older. In addition,
the largest estimates are found when using thé&alimeasures of body size. Remarkably, for
women we find no negative effect of education odybsize when fixed twin effects are taken
into account. Instrumenting for measurement emarducation does not affect the main
findings but increases the estimates for men. Trftdrfgs are robust for the inclusion of a
previous measure of body size as a control varitdsleemaining fixed differences within twin
pairs. We find no effect of education on overweigtattus for samples of relatively young
twins. This suggests that reverse causality mighbe an important concern. Separate analyses
for the effect of education on the so-called bodsmindex (BMI) confirm the main pattern of
findings. Unfortunately, the share of obese twmsliir data is relatively small. This may
explain why we do not find effects of educationatresity.

The remainder of this paper is organized as follol® next section reviews previous
studies on the effects of education on health apthins the methodology used in this paper.
Section three describes the data. The main estmeagsults are shown in section 4. Section 5
and 6 address the issues of measurement erromalogieneity. Section 7 reports the results for
some other measures of body size. Section 8 imaes several mechanisms through which
education might have an effect on body size. Se&iooncludes
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Previous studies and methodology

Many studies using regressions of education ortlinéiald large associations between
education and various health measures and mortatigg (Cutler & Lleras-Muney, 2006,
Grossman, 2005). These associations have been fioumany countries and time periods and
have been labelled as ‘the education health gréidien

The causal effect of education on health has beglored in several studies using the
instrumental variable approach. A first wave ofdiidies, such as Berger and Leigh (1989),
Sander (1995a, 1995b), Leigh and Dhir (1997), es®us instruments like parents schooling
and income, number of siblings or IQ for identifyithe effect of education on various
outcomes, such as blood pressure and health lionigatsmoking and quitting smoking,
disability and exercise. However, the validity bése instruments seems questionable (Kenkel
et al. 2006).

Several recent studies exploit natural experiméntglentifying the causal effect of
education on health. For instance, Lleras-Mune@$26tudies the effect of schooling on
mortality by using compulsory schooling laws, cHadour laws, and state characteristics at age
14 as instruments for schooling. The same instriusniesave been used in a study of the effect of
schooling on functional ability and self-rated hbglAdams, 2002). Comparable studies have
been done for Sweden (Spasojevic, 2003) and Tai@haou et al. 2004). Intergenerational
effects of education on birthweight, pre natal camd smoking have been studied using college
openings in a woman'’s seventeenth year as an mstrufor maternal education (Currie &
Moretti, 2003). Two recent studies use an instruaderariable approach which relies on the
fact that during the Vietham War college attendgmueided a strategy to avoid the draft for
estimating the effect of education on smoking (Welcgde, 2007, Grimard & Parent, 2007).
These recent studies typically find that more stihgdeads to better health.

Three recent studies that focus on the effect a€ation on health also report estimates of
the effect of education on body size. Arendt (200%9d a Danish school reform as an
instrument for educational attainment. He findoimdusive results for the effect of education
on body mass index. Kenkel et al. (2006) studyctnesal effect of high school completion and
GED receipt on obesity using the 1998 wave of th&dwal Longitudinal Survey of Youth
1979. The main identifying instrument in this stuglithin-state variation in educational
policies. They find no evidence that high schoahptetion or GED receipt reduces the
probability of being overweight or obese. Lindeboetral. (2007) used the British schooling
reform of 1947, which raised the minimum schoollag age in the UK, as in instrument for
schooling. They find no effect of education on baoeyss index and overweight status. All three
studies do not find that the effect of educatiorbody size depends on gender. Our paper uses
variation in schooling within pairs of identicalitvg for identifying the causal effect of

education on body size.
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Methodology

Within twin estimation has been used in severalisgion the returns to schooling (see for
instance, Ashenfelter, et al., 1994, Miller, etl#195) and recently on the effect of parents
education on the education of their children (Bedmrand Rosenzweig, 2002). The typical
econometric model used for within-twin estimatisn i

Y = a+,5’3]. +yx”. + fJ. +§&; (2.1)

whereY;; is the outcome of individual i in family j&; a continuous variable for years of
schooling, Xij a vector of covariatesf; is an unobserved family effect common to all twins
and g;; is a random error term. In this model the famikeéi effect is removed by differencing
between twins.

In this paper, we estimate the effect of schootindody size using ‘within-family’
estimation on data of Australian identical twirdentical twins are genetically identical and
have similar family background. The within-twin iesator controls for all unobserved genetic
and family factors that are shared by the identiwéis. There are two important concerns in
the use of within-twin estimation (Bound & Solo®9B). First, measurement error in schooling
may bias the estimates towards zero. A solutionhigrproblem has been introduced by
Ashenfelter and Krueger (1994). They obtained tveasures of the schooling of a twin by
asking the twin’s to report both on their own sclapas on the schooling of their sibling. The
second measure of schooling can be used as annesit to correct for measurement error.
This approach has been used in several studiegd@nce Miller et al. 1995, Behrman and
Rosenzweig, 2002). In these studies the size ofstimated effects increases after
instrumenting for measurement error. In this paperfollow the same approach to address the
issue of measurement error in schooling.

The second concern in within-twin models is endegtgrbias. Although identical twins
share the same genes and the same social envirbtimgrare not exactly identical. Bound and
Solon (1999) show that the bias in the within-fangistimator may not always be smaller than
the bias in the cross-sectional estimator. Thisddp on the importance of the fixed family
component in the unobservables that both affeciaige fertility and the outcome variable. If
the family component accounts for a larger fractibthe variance in those unobservables then
the bias of the within-estimator is smaller tham bhas in the cross-sectional estimator. We
address this possible bias by using previous measfrBMI as controls in our models. This
eliminates the bias by unobserved differences wighirs of identical twins that are constant
over time.

Another concern that might bias our results is regeausality. If body size at an early age
has an effect on educational attainment this mighfound our findings. We address this issue
by comparing the estimated effects of schoolinghenprobability of being overweight for

12



different age groups. If we find negative effect®ducation on overweight status for young
samples of twins this might be the result of regarausality.
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Data

In this study, we use data from a cohort of twihthe Australian Twin Register which is called
the older cohort (or the Canberra sampl&he data were collected in two mail surveys, in
1980-1982 and 1988-1989. The sample consists 8Bl twin pairs aged over 18 years
enrolled in the Australian National Health and MediResearch Council Twin Registry at the
time of the first survey. In the first survey 38@@mplete pairs participated, in the follow-up
survey 2934 twin pairs responded. (Miller, et 8095).

The surveys gathered information on the responddathily background (parents, siblings,
marital status, and children), socioeconomic stédsication, employment status and income),
health behaviour (body size, smoking and drinkiagits), personality, and feelings and
attitudes. Zygosity was determined by a combinatibdiagnostic questions plus blood
grouping and genotyping.

Each survey included self report items on heiglat wright. Between 1993 and 1998
standardized clinical measures of BMI were obtaifmedubsets of the older cohort of twins
through a clinical examination. Height and weiglerevmeasured with a stadiometer and
accurate scales respectively. The body mass irilett)(is defined as weight in kilograms
divided by height in meters squared. Overweigliened as having a BMI of over 25 and
obesity is defined as having a BMI of over 30, umagght is defined as having a BMI of 18.5
or less (WHO, 2000).

The main independent variable in the analysis iational attainment. Educational
attainment was measured using a seven point sedlganslated into years of education
(Miller, et al. , 1995). This variable is measumedhe same way in both surveys. We use
information from both surveys to construct a valéafor educational attainment. We start with
information from the second survey because we anegpily interested in the effect of the level
of completed education. If this information is niigswe add information collected in the first
survey. Respondents were also asked to reporteoletiel of education of their sibling. We use
this information to address the issue of measuréerar. As covariates we use mother’s and
father’'s education, age and birth weight.

Our main estimation sample consists of twins batlwsvage of 60. This age cut-off is used
because ageing increasing the probability of hasidgsease which might affect body size and
bias our results.

Table 3.1 shows sample means and proportions frikgbaund characteristics and outcome
variables for the main estimation samples of idetiwins below the age of 60 years. Statistics
are shown for each year in which body size has besasured and separately for men and
women.

! Data of a second cohort of twins, the so-called younger cohort, were collected in two surveys starting in 1989 and 1996.
The estimation results for these data are very similar to the findings presented for twins younger than 40 years (table 7). In

addition, these data do not include clinical measures of body size. We therefore do not report estimation results for this
young cohort.
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Table 3.1 Means (standard deviations) and proportions of main estimation sample

1980 1988 1993

Female Male Female Male Female Male
Twins report same (own) schooling (%) 62.5 50.2 62.3 51.3 65.5 53.0
Sibling’s schooling 11.2(2.5) 12.6(2.4) 11.4 (2.4) 12.7 (2.4) 11.5 (2.4) 12.6 (2.3)
Mother’s schooling 9.2 (2.6) 9.7 (2.3) 9.3(2.4) 9.8 (2.3) 9.4 (2.4) 9.7 (2.1)
Father's schooling 9.6 (3.0) 10.4 (3.0 9.7 (3.0 10.5 (3.0) 9.9 (2.9) 10.3 (3.0)
Age 33.6(11.7) 32.0(10.7) 39.3(8.9) 37.6(8.2) 425(75 42.3(6.6)
Birth weight 2380 (640) 2550 (640) 2370 (650) 2580 (600) 2370 (600) 2570 (580)
BMI 22.0(3.2) 232(28) 228(3.6) 239(28) 248(46) 254(3.2)
Overweight (%) 14.6 23.6 215 31.3 39.6 52.2
Obese (%) 2.6 1.0 4.9 2.3 12.8 7.8
Underweight (%) 4.8 1.7 3.0 0.7 1.9 0.0
N 2008 992 1450 694 916 370

Female twins more often report the same own lef/etbooling than male twins.
Approximately half of the male pairs are discordangchooling versus one third of female
twin pairs. For most pairs the difference in sclmmgpkanges from 1.5 to 4 years. For 3 (2) % of
the male (female) pairs the difference in schooitigrger than 4 years (see also figure 1). The
average age of our estimation samples increasbsapfiroximately 10 years between the first
and third measurement of body size. Body size hagtoportion of twins classified as
overweight or obese also increase between 1980998l The increase in body size is largest
between 1988 and 1993. It seems likely that thislegted to the difference in measurement.
There is evidence that self reports tend to undenate body size (Kenkel et al. 2006,
Macgregor et al. 2006, Neidhammer et al. 2000). hkasures for 1980 and 1988 are based on
self report items whereas in 1993 clinical measofdight and weight were obtained . Male
twins have more body size and are more often ovghw¢han female twins. The shares of
obese twins or twins that are classified as undigihwere quite small in our samples. A
comparison with available population statisticsdates that the proportion of overweight
individuals in our sample is lower than in the plggion. Dixon and Waters (2003) report that
45.5 % of men and 32.1 % of women are classifieovasweight in 1989-1990 based on self
report and in 1995 68.2 % of men and 49.3 % of woare classified as overweight based on
measured height and weight.

Table 3.2 shows BMI and overweight status by sdhgdevel for men (top panel) and

women (bottom panel).
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Table 3.2 BMI and overweight status (%) by schooling level

Years of schooling

<7 8 11 13 15 17
Men
1980 BMI 22.1 23.7 23.3 235 22.3 22.7
1988 BMI 23.1 24.6 24.1 24.3 22.9 23.4
1993 BMI 25.5 25.9 25.2 24.5 25.2
1980 Overweight (%) 0 323 24.8 32.1 11.0 15.1
1988 Overweight (%) 0 40.4 36.1 37.6 17.5 25.0
1993 Overweight (%) 64.8 57.6 425 40.3 54.1
1980 N 4 158 375 168 181 106
1988 N 2 94 241 117 160 80
1993 N 54 139 73 67 37
Women
1980 BMI 24.9 22.7 21.7 21.7 21.3 21.4
1988 BMI 25.6 23.4 22.8 22.3 22.1 21.9
1993 BMI 30.0 25.8 24.7 23.7 24.3 24.0
1980 Overweight (%) 38.9 19.9 12.1 10.2 8.7 8.1
1988 Overweight (%) 63.2 26.9 20.6 16.7 14.1 10.6
1993 Overweight (%) 100 50.2 37.6 30.1 317 34.4
1980 N 36 719 718 275 161 99
1988 N 19 490 510 209 128 94
1993 N 5 265 362 143 77 64

The descriptive evidence in table 3.2 suggestgjatine association between schooling level
and body size. Both for men and women the averadki8lower for high levels of schooling
than for low levels of schooling. The proportionteins classified as overweight is also higher
for low levels of schooling than for high levelssufhooling. It should be noted that the figures
for the lowest level of schooling (less than 7 ge@freducation) are based on a small number of
twins, especially for men.

A first exploration of the relationship between soling and body size within pairs of twins
is shown in figure 3.1. The figure contains thettsradiagram of the intrapair difference in BMI
measured in 1980 against the intrapair differencgeiars of schooling separately for men and

women.
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Figure 3.1
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It should be noted that many twins report exadtgy same level of schooling, so that many
intrapair differences in schooling are zero, esplgcfor women (see also table 3.1). In
addition, there is a substantial variability in Bitleach level of intrapair schooling difference.
Contrary to the cross-sectional statistics in t&bR figure 3.1 suggests that there is no clear
relationship between years of schooling and BMI snead in 1980 within pairs of identical
twins.

Main estimation results

The World Health Organization (WHO) defines ovemtdias a body mass index of 25 or
higher and considers this to be a risk factor fealth. We focus the analysis in this paper on
this outcome. Our data contain a substantial ptapoof twins classified as being overweight
and this allows a precise estimation of the effettsducation on the probability of being
overweight. In section 7 we will also consider atheeasures of body size. Table 3.3 shows the
estimated effects of years of education on the givdity of being overweight (BM£25) for

three measurements. The left panel shows the fesutien, the right panel shows the results
for women. Columns (1) and (5) are based on atipezbability model of overweight status on
education (standard errors are adjusted for clugfevithin pairs of twins). Columns (2) and

(6) show the results after including age, age ssfliahe education of the parents and birth
weight as covariates. Columns (3) and (7) showwitigin-twin estimates of a linear probability
model for respectively men and women. Columns () @) show the within-twin estimates
after including birth weight as control. Each aHbws the results of a separate estimation. The
top panel shows the effects of education on thbadriity of being overweight measured in the
first survey (1980-1982), the middle panel shovesdffects on overweight status measured in
1988/1989 and the bottom panel shows the effeatslatation on overweight status measured
in 1993-1996, which is the clinical measure.
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Table 3.3

1980

N
Twin pairs

1988/89

N
Twin pairs

1993

N
Twin pairs
Controls

Estimates of the effect of education on the probability of being overweight

Men Women

Cross-section Within twins Cross-section Within twins
@ @) 3 4 (®) (6) 0 ®
-0.023 -0.019 -0.015 -0.014 -0.021 -0.008 0.007 0.007
(0.006)*** (0.006)*** (0.009) (0.009) (0.004)*** (0.005)* (0.006) (0.006)
992 992 992 992 2008 2008 2008 2008
496 496 1004 1004
-0.027 -0.024 -0.023 -0.023 -0.025 -0.019 -0.003 -0.003
(0.008)*** (0.008)*** (0.013)* (0.013)* (0.005)*** (0.006)*** (0.008) (0.008)
694 694 694 694 1450 1450 1450 1450
347 347 725 725
-0.026 -0.029 -0.028 -0.031 -0.030 -0.021 0.008 0.008
(0.013)* (0.015)** (0.018) (0.018)* (0.008)*** (0.009)** (0.012) (0.012)
370 370 370 370 916 916 916 916
185 185 458 458
No Yes No Yes No Yes No Yes

Note: Column (2) and (6) control for age, age squared, education of parents and birth weight, column (4) and (8) control for birth weight.

Standard errors in brackets. ***/**/* significant at 1 %/5 %/10 %-level.

3.2

In line with the large literature on the educatiaalth gradient, the cross-sectional estimates
show a negative and statistically significant aeg@n between years of education and the
probability of being overweight (columns (1), (&) and (6). For all three measurements and
both for men and women we find a negative assacidietween education and overweight
status. The size of the estimated effects for 18881993 is somewhat larger than the findings
reported in a recent study for the US (Cutler afetds-Muney, 2006). They report that a year
of education reduces the probability of being oeighit between 1.1 and
1.7 %-points.

When we estimate the effect of education on thégidity of being overweight within
pairs of identical twins we still find negative iesaites (column (3) and (4)). The size of the
fixed effect estimates is comparable to the sizéh@fOLS estimates although the standard
errors are larger. In addition, the estimated e¢face larger for the second and third
measurement of body size. The estimates suggest tfear of education reduces the
probability of being overweight by 2 to 3 percerggmpints.
Remarkably, for women all within-twin estimates atatistically insignificant and we even find
some positive point estimates (column (7) and @dnsidering the relatively large sample

sizes for women is seems unlikely that this reisultriven by a lack of statistical power.

Overweight status, education and age

Gaining weight takes time and increases in weigpictlly occur and become observable when

people grow older. These increases in weight migfer between levels of education. If this is
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the case we expect that the effect of educatioovenweight status will be more transparent in
older samples of twins. We therefore also investighe effect of schooling on the probability
of being overweight for samples of older twins. Teadh shows the fixed effect estimates of the
effect of education on the probability of being awveight for samples that are older than
respectively 30, 35 and 40 years. The models cbfardirth weight as in column (4) and (8)
in table 3.3.

Table 3.4

Age

1980

N

Twin pairs
1988/89

N

Twin pairs
1993

N

Twin pairs
Controls

Estimates of the effect of schooling on the probability of being overweight using different age
restrictions (fixed effect estimates)

Men Women
€Y @ @) 4 (5) (6)
=230 235 240 230 235 240
-1 -2 -3 -4 -5 -6
-0.020 -0.030 -0.031 0.008 0.004 -0.002
(0.013) (0.018)* (0.023) (0.009) (0.012) (0.015)
524 334 216 1098 828 598
262 167 108 549 414 299
-0.024 -0.032 -0.035 0.000 0.002 - 0.006
(0.014)* (0.016)** (0.020)* (0.009) (0.0112) (0.014)
558 418 256 1222 946 658
279 209 128 611 473 329
-0.031 -0.037 -0.040 0.008 0.014 0.012
(0.018)* (0.018)** (0.021)* (0.012) (0.014) (0.019)
370 316 236 916 764 542
185 158 118 458 382 271
Yes Yes Yes Yes Yes Yes

Note: Controls for birth weight. Standard errors in brackets. ***/**/* significant at 1 %/5 %/10 %-level.

3.3

Measurement error in education

Previous studies on the returns to schooling usittigin-twin estimation indicate that
measurement error may bias the estimated effeetlo¢ation downward (Ashenfelter, et al.,
1994, Miller, et al. 1995). A solution for this griem may be found in instrumenting with a
second independent measure of education. Ashanétléd. (1994) asked each sibling to report
on both their own and their twin's schooling anedishis information as independent measures
of schooling. They constructed two instrumentstifar difference in education within twins
depending on the assumptions about measurement IeetoSll refer to the self-reported
education level of the first twinSfto the sibling-reported education level of thetftrgin,

Szzto the self-reported education level of the sedwid and S; to the sibling-reported
education level of the second twin. The first inatent uses the difference in the twin’s reports
on the schooling of their sibling as an instrunfentthe difference in the report on the own

schooling. Henceﬁ1 - 822 is instrumented witI‘Sf - S; The second instrument assumes
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that the measurement error of respondent’s repothe own schooling and the schooling of
their sibling is correlated. In the estimation thiference in the reports of twin A about the own
schooling and the sibling’s schooling is instruneehtvith the difference in the reports of twin

B on the sibling’s schooling and the own schooliFIgnce,Sll - S; is instrumented with

32 - SZ2 . We can follow this approach because our dataidlecthe same questions on the
sibling’s schooling. In addition, our data contaieasurements of own schooling from two
surveys. We use the measurement of schooling ifirdtesurvey as a third instrument for the
our main schooling variable. LéS; refer to the own report of the education levelhgf first

twin reported in year t. We instrumeSi88 - Sggwith Sfo - S?O

Table 3.5

Instrument

1980

N

Twin pairs
1988

N

Twin pairs
1993

N
Twin pairs

Instrumental variable estimates of the effect of education on overweight status

Men Women
| Il [ | Il [
1) 2 3 4 5) (6)
-0.016 -0.015 -0.011 0.047 0.018 0.011
(0.019) (0.014) (0.014) (0.021)* (0.009)** (0.010)
992 992 992 2008 2008 2008
496 496 496 1004 1004 1004
-0.054 -0.036 -0.041 0.018 -0.001 0.000
(0.034) (0.021)* (0.023)* (0.036) (0.013) (0.017)
694 694 694 1450 1450 1450
347 347 347 725 725 725
-0.090 - 0.066 -0.043 0.021 0.012 0.000
(0.040)** (0.028)** (0.033) (0.030) (0.020) (0.025)
370 370 370 916 916 916
185 185 185 458 458 458

Note: Standard errors in brackets. ***/**/* significant at 1 %/5 %/10 %-level.

Table 3.5 shows the IV-estimates for the effeadiication on the probability of being
overweight separately for women and men. Columhsuitl (4) show the estimation results for
the first instrument described above. Columns (&) @) show the results for the second
instrument and columns (3) and (6) show the redaitthe third instrument

The results in table 5 suggest that measurememt might be important. The estimates for men
strongly increase for the last two measurementsdi size. The estimates confirm the
negative effect of schooling on the probabilitypeing overweight. Although instrumenting
leads to larger standard errors most estimate$988 and 1993 are statistically significant. The
largest effects are found for the clinical measwfasody size. Again we find no evidence for a
negative effect of education on the probabilitypefng overweight for women. We even find

two statistically significant positive effects fb®80.

21



3.4

We conclude that measurement error in educatiomsee be important. The estimates
provides further evidence for a negative effectafooling on the probability of being
overweight for men. For women we do not find a tiegeeffect of schooling on the probability

of being overweight.
Endogeneity

The second main concern in using within-twin estiorais endogeneity. Although identical
twins share the same genes and socioeconomic lmacidjthey are not completely equal.
Differences within pairs of identical twins may bithe results if these differences are both
correlated with educational attainment and bodg.diz this section we exploit the longitudinal
character of our data for reducing the potentiaogeneity bias. If the bias by unobserved
factors is constant over time we may eliminateyiiriziuding a previous measure of body size

as a covariate in equation (1).
Yip = a"':BSU' + K +/]BM|ijt—l + fj * & (3.1)

The previous measure of body siBM| ijt1 controls for constant unobserved differences
within pairs of twins that are correlated with edtional attainment and the level of body size,
and already have an effect on the first measurely bize. In fact, this specification focuses on
the growth of body size, whereas the previous eestfocused on the level of body size. It
should be noted that this specification might bertywrestrictive. By controlling for a previous
measure of body size we might also control fordfiect of schooling on this previous measure
which biases the effects towards zero.

Table 3.6 shows the estimates of the effect of atitue on the probability of being
overweight for models that include a previous measd BMI. The top panel analyses the
effect on the probability of being overweight in8®controlling for BMI in 1980, the bottom
panel analyses the effect on the overweight stati993 using the same controls. Column (1)
and (5) show the OLS estimates with controls, caisif2) and (6) show the fixed effects
estimates controlling for birth weight and the atbelumns show the fixed effect IV-results,
using the conventional instruments introduced byKA&he estimation sample is smaller
because of missing values on body size in 1980.

The estimates in table 3.6 show that the previesslts are robust for including body size
measured in 1980. The estimates for men are cotigai@the findings in the previous
sections. The largest estimates are found whermy aseclinical measures of body size.

Again we find no effect of schooling on the probigypibf being overweight for women. The
findings in table 6 suggest that the bias by unoleskeconstant difference within pairs of twins

is small.
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Table 3.6 Estimates of the effect of education on overweight controlling for BMI in 1980

Men Women

Cross- Within FE IV1 FE IV2 Cross- Within FE IV1 FE IV2

section twins section twins
@ @) ©) 4) ®) (6) @) ®)
1988 - 0.005 -0.026 -0.067 -0.036 -0.010 - 0.007 0.008 - 0.006
(0.007) (0.013)** (0.032)** (0.020)* (0.004)** (0.008) (0.038) (0.014)
N 654 654 654 654 1276 1276 1276 1276
Twin pairs 327 327 327 638 638 638
1993 -0.014 -0.021 -0.090 -0.055 -0.008 0.008 0.025 0.017
N (0.013) (0.018) (0.037)** (0.027)** (0.007) (0.013) (0.032) (0.020)
Twin pairs 344 344 344 344 802 802 802 802
172 172 172 401 401 401
Controls Yes Yes Yes Yes Yes Yes Yes Yes

Note: All models include BMI measured in 1980 and the same controls as in table 3. Standard errors in brackets. ***/**/* significant at 1
%5 %/10 %-level.

Another issue that might bias our results is revemusality. If body size at an early age has a
negative effect on educational attainment thisa¢@oainfound our findings. To investigate this
issue we estimated our main models for the sanfdi@ins not older than 40 years. If we find
negative effects of schooling on overweight stétnsoung twins this might be the result of

reverse causality. Table 7 shows the results ®rfibung’ estimation sample.

Table 3.7 The effect of schooling on the probability of being overweight for twins below the age of 40
Men Women
Cross-section Within twins Cross-section Within twins
1) 2 3 4 ©) (6) @ (C)]
1980 -0.022 -0.022 -0.010 -0.010 -0.014 -0.008 0.010 0.009
(0.006)*** (0.006)*** (0.009) (0.009) (0.004)*** (0.005)* (0.005)* (0.005)*
N 776 776 776 776 1410 1410 1410 1410
Twin pairs 388 388 705 705
1988/89 -0.024 -0.027 -0.007 -0.008 -0.023 -0.023 -0.002 -0.003
(0.011)* (0.011)** (0.017) (0.017) (0.006)*** (0.007)*** (0.010) (0.010)
N 438 438 438 438 792 792 792 792
Twin pairs 219 219 396 396
1993 -0.043 -0.045 -0.005 -0.009 -0.040 -0.036 0.004 0.005
(0.023)* (0.026)* (0.034) (0.033) (0.012)*** (0.013)*** (0.016) (0.016)
N 134 134 134 134 374 374 374 374
Twin pairs 67 67 187 187
Controls No Yes No Yes No Yes No Yes

Note: Column (2) and (6) control for age, age squared, education of parents and birth weight, column (4) and (8) controls for birth weight.
Standard errors in brackets. ***/**/* significant at 1 %/5 %/10 %-level.
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For these ‘young’ twins we find no evidence foregative effect of schooling on the
probability of being overweight. Moving the ageaffifrom 40 years to 35 or 30 years yields
similar results. These findings suggests that seveausality is not an important concern.

We conclude that this section provides addition&ence for a negative effect of education on
overweight for men. For women we do not find areefffof education on body size. Reverse

causality does not seem to be an important corfoeiwur analysis.

3.5 Other indicators of body size

In the previous sections, we focused on the etfeetiucation on the probability of being
overweight, that means having a body mass ind@b6afr higher. However, the cut-off level of
25, which is based on standard guidelines, migtarb#rary. In this section we investigate the
effects of education on three other indicatorsafybsize. First, we analyse the effect of
education on BMI. Next, we investigate the effewrighe probability of being obese or
underweighted, using standard guidelines of theldMdealth Organisation.

Table 3.8. shows the effects of education on BMtlie main specifications of the previous

sections.
Table 3.8 Estimates of the effect of education on BMI
Men Women

Cross- Within FE IV1 FE IV2 Cross- Within FE IV1 FE IV2

section twins section twins
1) (2 3 )] (5) (6) ) (8)
1980 -0.107 -0.007 0.058 0.018 -0.097 0.019 0.357 0.106
(0.042)x* (0.044) (0.096) (0.067) (0.044)* (0.040) (0.150)** (0.065)*
N 992 992 992 992 2008 2008 2008 2008
Twin pairs 496 496 496 496 1004 1004 1004 1004
88/89 -0.185 -0.138 -0.200 -0.190 -0.134 -0.049 -0.057 -0.120
(0.057)x** (0.059)** (0.152) (0.097)** (0.053)** (0.055) (0.245) (0.092)
N 694 694 694 694 1450 1450 1450 1450
Twin pairs 347 347 347 347 725 725 725 725
1993 -0.132 -0.108 -0.501 -0.325 -0.214 0.018 0.156 0.043
(0.088) (0.092) (0.213)** (0.149)** (0.095)** (0.091) (0.221) (0.143)
N 370 370 370 370 916 916 916 916
Twin pairs 185 185 185 185 458 458 458 458

Note: Column (1) and (5) control for age, age squared, education of parents and birth weight, the other columns control for birth weight.
Standard errors in brackets. ***/**/* significant at 1 %/5 %/10 %-level.

The pattern of findings in table 3.8 is fairly siamito the findings in the previous sections. The
cross-sectional estimates (column (1) and (5))cetgi a negative association between education
and BMI. The size of the effects is comparabléhtofindings in a recent study for the US

(Cutler and Lleras-Muney, 2006). They report thgear of education reduces BMI with 0.13

to 0.20 points
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For men, the fixed effect estimates for 1988 an@B1@olumn (2)) are comparable to the OLS
estimates. In addition, instrumenting for measungreeror in education yields larger estimates
of the effect of education on BMI, especially f&9B. However, for women we find no
evidence for a negative effect of education on BMEn fixed twin effects are taken into
account. Next, we investigate the effect of schagpbn BMI for samples of older twins (table
9).

After the exclusion of the youngest twins from #stimation samples, we find that all point
estimates for men are negative and larger thaoluman (2) of table 3.8. Only the effects for
1988 are statistically significant. For women waiadind no evidence for a negative effect of
education on BMI.

The World Health Organization defines two otherefit for the body mass index. Obesity
is defined as having a BMI of 30 or higher and uneéght is defined as having a BMI of 18.5
or lower. We estimated the effect of educationrase two outcomes (see table Al and A2 in
the appendix). The estimates provide no evideraesithooling has a negative effect on the
probability of being obese or underweighted. Coesity the previous findings on the
probability of being overweight we might expecttteducation reduces obesity for men.
However, it should be noted that the shares of®b@n in our samples are relatively small,
the largest share is 7.8 % in 1993 (29 individualitiese small sample sizes might prevent us to

detect an effect of education on obesity. We aisestigated whether there are effects of

Table 3.9

Age

1980

N
Twin pairs

1988/89

N
Twin pairs

1993
N

Twin pairs
Controls

Estimates of the effect of education on BMI using different age restrictions (fixed effect

estimates)

Men Women
230 235 240 230 235 240
1) (2 3) @ (5) (6)
-0.070 -0.057 -0.087 0.059 0.023 -0.067
(0.060) (0.076) (0.091) (0.065) (0.077) (0.096)
524 334 216 1098 828 598
262 167 108 549 414 299
-0.162 -0.224 -0.205 -0.051 -0.097 -0.050
(0.066)** (0.072)*** (0.092)** (0.060) (0.459) (0.091)
558 418 256 1222 946 658
279 209 128 611 473 329
-0.108 -0.131 -0.157 0.018 0.109 0.107
(0.092) (0.100) (0.113) (0.091) (0.102) (0.133)
370 316 236 916 764 542
185 158 118 458 382 271
Yes Yes Yes Yes Yes Yes

Note: Controls for birth weight. Standard errors in brackets. ***/**/* significant at 1 %/5 %/10 %-level.
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3.6

education on the probability of being underweightegiounger samples of twins as
underweight might especially be an issue at ary eay¢. However, we did not find an effect of
schooling on the probability of being underweight.

Summarizing, in this section we investigated tHeafof education on BMI. The pattern of
findings is similar to the findings in the previosesctions. We did not find an effect of
schooling on obesity or the probability of beinglanveighted. This might be explained by
lack of statistical power due to small samplessns classified as obese or underweighted.

Mechanisms

Why does education have an effect on the probglnifibeing overweight and why does this
effect differ between men and women? In this sectie investigate several mechanisms
through which education could possibly affect oveigit. We start with two mechanisms that
might be relevant for both men and women. The firethanism is that education might
increase leisure activity which could reduce baodg.sThe second mechanism is that education
might affect the consumption of alcohol. Next, vemsider two mechanisms that seems
especially relevant for women and that might exptak difference in the estimates for men
and women. The third mechanism is that educatiarhtrincrease employment opportunities
which might affect body size through changes irdfoonsumption. Several recent papers show
that maternal employment has an effect on childhazesity and relate this to the time mothers
spend on preparing meals (Cawley & Liu, 2007) e Wwith these findings there might also be
an effect on the body size of these employed wotimemselves. The fourth mechanism that we
investigate is the number of children. We testeditipact of these mechanisms by including
relevant indicators in our regressions. For testivgfirst mechanism we included information
on leisure activity measured with a five point scalnging from ‘jogging, cycling 3-4 times a
week’ to ‘no leisure exercise or sport’ in the misdé&or the second mechanism we included
the number of weekly drinks (measured with a teinfpgrale ranging from ‘none at all’ to 70+
drinks’) in the estimation models. For the thirdahanism we included a dummy for being full-
time employed and for the fourth mechanism we igdetlithe number of children in the models.

Table 3.10 shows the fixed effect estimates of atioc on the probability of being
overweight after including controls for the threechanisms. Column (1) and (4) repeat the
results from table 3. Column (2) and (5) contrall&sure activity, column (3) and (6)
additionally control for the number of weekly drsakColumn (7) and (8) additionally control
for ‘being fulltime employed’ and ‘the number ofilchien’.

The estimation results for the effect of educatiorthe probability of being overweight are
robust for the inclusion of indicators of the fauechanisms. For men we even observe that the
effects slightly increase when we take accouneisiure activity and drinking. The results for
women remain statistically insignificant. Addingntmls for employment or number of

children does not change our main findings. Thaltesire also robust for other specifications
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of employment (including a dummy for part-time emphent) or number of children. Hence,
the last two mechanisms cannot explain the difiegen the effect of education on overweight

status between men and women.

Table 3.10

1988

N
Twin pairs

1993

N

Twin pairs
Controls
Activity
Drinking
Employment
Children

Note: Controls

Estimates of the effect of education on overweight controlling for differences in leisure activity,
drinking, employment and having children

Men Women
1) 2 3 C)] (5) (6) ] (C)]
-0.023 -0.021 -0.024 -0.003 -0.002 -0.004 -0.001 -0.003
(0.013)* (0.013) (0.014)* (0.008) (0.008) (0.008) (0.008) (0.008)
694 694 661 1450 1450 1377 1369 1365
347 347 339 725 725 713 711 708
-0.031 -0.032 -0.032 0.008 0.008 0.010 0.013 0.011
(0.018)* (0.018)* (0.019)* (0.012) (0.012) (0.013) (0.014) (0.014)
370 370 341 916 916 864 826 823
185 185 177 458 458 448 437 435
No Yes Yes No Yes Yes Yes Yes
No No Yes No No Yes Yes Yes
No No No No No No Yes Yes
No No No No No No No Yes

for birth weight. Standard errors in brackets. ***/**/* significant at 1 %/5 %/10 %-level.

We further investigated whether the findings formen depend on the specification of the
education variable by including high school complein our models. However, we find a
statistically insignificant positive point estimai&high school completion on overweight status
for women. In addition, we used information on timatact between twins in the last years to
investigate whether the results might be biasegdilyover effects within pairs of twins. Twins
were asked about the number of times they had @eeontacted each other in the last years.
We split the sample in two sub samples dependinfp@mumber of contacts. However, the
estimated effect of education on overweight for veorwhere robust to the use of different sub
sampleg.

Summarizing, the difference in overweight statuthimi male twin pairs that differ in level of
education seems not to be the results of differeitéeisure activity or drinking. In addition,
the deviant results for women cannot be explainethé effects of education on employment

or having children.

2 All the results mentioned in this section can be obtained from the authors on request.
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3.7

Conclusions

Our cross-sectional estimates confirm the well-knowegative association between education
and the probability of being overweight from thelature. For men the within-twin estimates
also provide evidence that education reduces thiegfnility of being overweight. We find that a
year of education reduces the probability of beiagrweight with 2 to 4 percentage points. The
estimated effects become larger when the estimatomple gets older. In addition, the largest
estimates are found when using the clinical measofbody size. Remarkably, for women we
find no negative effect of education on body sizewfixed twin effects are taken into account.
Measurement error in education seems to be impottastrumenting for measurement error in
education does not affect the main findings butdases the estimates for men. The findings
are robust for the inclusion of a previous measiifeody size as a control variable for
remaining fixed differences within twin pairs. Wead no effect of education on overweight
status for samples of relatively young twins. Thiggests that reverse causality might not be an
important concern. Separate analyses for the effieetlucation on the so-called body mass
index (BMI) confirm the main pattern of findingsntdrtunately, the share of obese twins in
our data is relatively small. This may explain wig do not find effects of education on
obesity. We further explored several mechanisnwuidin which education might have an effect
on body size. However, controlling for indicatofdeisure activity or drinking did not reduce
the effects of education on overweight status. Shiggest that the effects of education on body
size do not result from differences in leisure\dttior drinking within pairs of identical twins.
Our most remarkable finding is that men and womiéerdwith respect to the effect of
education on overweight status. Given the facttiatsample size for women is much larger
than for men is seems not likely that lack of statal power can explain this difference. One
possible explanation, suggested in recent rese@rtiat education increases the employment
opportunities for women which might have an eff@etfood consumption as women have less
time for preparing meals. However, including cotgrmr employment does not change our
main findings. We also find no evidence that treuleare affected by differences in having
children. Hence, our empirical estimates cannotamphe difference in the findings between
men and women.

A factor that might play an important role is dif@ces in attitudes towards physical
appearance and weight control between men and woviagious studies reported greater
concern with body weight and shape among woment¢Rakal., 1994; Rollst al., 1997). A
recent study among Australian adolescents confirthese gender differences (O’'Dea and
Abraham, 1999). Unfortunately, we do not have iathes of these “cultural differences”
between men and women in our data to empiricaflyttés explanation.

The main findings from this paper suggest that atian policies that succeed in raising the

level of education might reduce the growth of bete for men. An additional year of
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education reduces the probability of being ovenlelietween 2 and 4 percentage points. For

women we find no effect of educational attainmembody size.
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Appendix

Table A1  Estimates of the effect of education on the probability of being obese (BMI230)

Men Women

Cross- Within twins FE IV1 FE IV2 Cross- Within FE IV1 FE IV2

section section twins
@ 2 3 4) ®) (6) 0 ®
1980 -0.002 -0.002 0.001 -0.005 -0.000 -0.001 -0.003 -0.003
(0.001)* (0.003) (0.006) (0.004) (0.002) (0.003) (0.010) (0.005)
N 992 992 992 992 2008 2008 2008 2008
Twin pairs 496 496 496 496 1004 1004 1004 1004
1988/89 -0.001 0.003 -0.002 -0.004 -0.003 -0.000 0.022 0.004
(0.002) (0.005) (0.014) (0.009) (0.003) (0.005) (0.021) (0.008)
N 694 694 694 694 1450 1450 1450 1450
Twin pairs 347 347 347 347 725 725 725 725
1993 -0.002 0.021 -0.022 0.015 -0.010 0.010 -0.012 0.010
(0.006) (0.012)* (0.027) (0.019) (0.006)* (0.008) (0.020) (0.013)
N 370 370 370 370 916 916 916 916
Twin pairs 185 185 185 185 458 458 458 458
Controls Yes Yes Yes Yes Yes Yes Yes Yes

Note: Column (1) and (5) control for age, age squared, education of parents and birth weight, the other columns control for birth weight.

Standard errors in brackets. ***/**/* significant at 1 %/5 %/10 %-level.

Table A2 The effect of education on the probability of being underweighted (BMI<18.5)

Men Women
Cross- Within FE IV1 FE IV2 Cross- Within FE IV1 FE IV2
section twins section twins
1) ) 3 4 (5) (6) ) (C)]
1980 0.002 0.002 -0.003 0.002 0.002 -0.002 -0.007 -0.006
(0.002) (0.002) (0.005) (0.003) (0.002) (0.004) (0.013) (0.006)
N 992 992 992 992 2008 2008 2008 2008
Twin pairs 496 496 496 1004 1004 1004
1988/89 0.000 0.000 - 0.004 - 0.000 0.001 0.000 -0.026 -0.003
(0.002) (0.003) (0.007) (0.004) (0.003) (0.004) (0.019) (0.007)
N 694 694 694 694 1450 1450 1450 1450
Twin pairs 347 347 347 725 725 725
1993 0.000 0.000 0.000 0.000 0.000 -0.003 -0.008 - 0.006
(0.000) (0.000) (0.000) (0.000) (0.002) (0.005) (0.011) (0.007)
N 370 370 370 370 916 916 916 916
Twin pairs 185 185 185 458 458 458
Controls Yes Yes Yes Yes Yes Yes Yes Yes

Note: Column (1) and (5) control for age, age squared, education of parents and birth weight, the other columns control for birth weight.
Standard errors in brackets. ***/**/* significant at 1 %/5 %/10 %-level.
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