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Abstract
Prevalence of overweight among children is at the top of health policy agenda
in many developed countries. We study the causal effect of mothers’ schooling on
children’s body weight. We exploit the 1972 schooling reform in England and Wales,
which raised the minimum school leaving age from fifteen to sixteen. Our regressiondiscontinuity estimates use Health Survey for England (1998-2002) and show that
the extra year of schooling for mothers induced by the reform significantly reduces
their son’s weight. There is little causal effect for daughters. Additionally, we do
not find that mothers’ schooling improves children’s health behaviour, mothers’ own
weight, and mothers’ own health behaviour.
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1 Introduction
Childhood overweight has been one of the most serious public health problems in developed and developing societies. In England, the prevalence of overweight children has
increased at an alarming rate since the late 1980s. Rona and Chinn (2001) report that it
was 5.4 percent for boys and 9.3 percent for girls in 1984, rising to 9.0 percent for boys
and 13.5 percent for girls in 1994. Lobstein et al. (2004) update the information and
note that the rate reached as high as 17.0 percent for boys and 23.6 percent for girls in
1998.1
Preventing childhood overweight is an important health-policy goal as it burdens
society directly and indirectly. The direct burden is the health care cost in relation to
obesity and associated diseases. The indirect one includes lower educational achievements and hence lower social and economic outcomes in the future (Ding et al., 2006).
Preventing childhood overweight may also mitigate adulthood overweight (or obesity)
because overweight children are more likely to become overweight adults.
In this study we investigate the relationship between a mother’s schooling and her
children’s weight measures. In particular, we examine if the relationship is causal. Mothers’ education is one of the most important socioeconomic factors predicting children’s
health (Case et al., 2002; Currie, 2009). Previous studies confirm that the children
of educated mothers are more likely to be healthier as educated mothers tend to have
higher salaries or marry high-earning husbands; they can therefore afford healthy foods.
They are also better at processing nutritional information about various foods and are
therefore more efficient at managing their children’s weight.
Little is known, however, about whether mothers’ schooling has a causal effect on
children’s weight. It is unlikely that children’s weight affects mothers’ schooling. However, unobserved third factors, such as a mother’s general ability, will power, and time
preference, may explain both her own schooling and children’s weight. We investigate
1
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the causality by exploiting the 1972 reform of the compulsory schooling law in England
and Wales, which provides an exogenous variation in mothers’ schooling. In the English
and Welsh education system, all children of compulsory schooling age must engage in
full time education. The compulsory schooling age is regulated by the law. In 1972, the
minimum school leaving age was raised from fifteen to sixteen by the Raising of School
Leaving Age (RoSLA) policy. That is, children who were born before September 1957
were permitted to leave school and work at age fifteen, whereas those who were born
after this date were forced to stay in school until they became sixteen.
We employ regression-discontinuity design (RDD) to examine if the additional schooling induced by the reform has had a significant impact on the next generation’s bodyweight. RDD is close to a local randomised experiment (Lee and Lemieux, 2009). We
regard mothers who were born just before September 1957 (control group) as the counterfactual of those who were born just after this cut-off point (treatment group). The
effect of the reform should be viewed as a local average treatment effect to mothers who
would have left school at age fifteen, rather than the average treatment effect to the
general population. We therefore focus on mothers who left school at age fifteen or sixteen in the main analysis (Black et al., 2005; Lindeboom et al., 2009). Finally, previous
studies use year of birth as the assignment variable to determine whether one is exposed
to the reform or not. However, since the reform was implemented in the middle of the
year (1st September), measurement error in the treatment status may affect their results
(Lee and Card, 2008). We use month of birth as well as year of birth as the assignment
variable. We thus identify the treatment status much more efficiently.
Our main result is based on children aged five to fifteen and their mothers who
were born between September 1952 and August 1962 and left school at age fifteen or
sixteen from Health Survey for England (1998-2002). We find that the reform significantly increases mothers’ schooling by about 0.35-0.45 years. An extra year of schooling
generated by the reform significantly reduces their sons’ BMI Z-score by about 0.55-0.9
points and the probability of being overweight by about 0.2-0.25 (depending on different
specifications). There is little effect for daughters.
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In addition to the main analysis, we investigate the impact of mothers’ schooling
on children’s health behaviour such as fruit and vegetable consumption and physical
activity. We find little causal effect of schooling on these variables. Also, we examine
if a mother’s schooling improves her own weight and health behaviour. We do not find
any causal effect for mothers’ own outcomes.
The paper proceeds as follows. Section 2 reviews previous literature. Section 3
describes our data set. Section 4 explains the empirical framework. Section 5 shows
the main results. Section 6 gives the results of additional analyses. Finally, Section 7
concludes.

2 Literature
The association between parent’s schooling and children’s health is well documented
in the literature (Currie, 2009 for survey). A large and significant association between
mother’s educational attainment and children’s general health status is found in the
US (Case et al., 2002), Canada (Currie and Stabile, 2003), and England (Currie et al.,
2007). Chen and Li (2009) use samples from China, and find that mothers’ education is
positively associated with adopted children’s height-for-age Z-score. They conclude that
the positive association between mothers’ education and children’s health is not merely
due to genetic factors. Finally, Stifel and Averett (2009) use samples from NLSY79 in
the US, and find that mothers’ education is associated with a decline of overweight for
white boys, and also a decline of underweight for white girls.
Several studies address the endogeneity in schooling.2 Currie and Moretti (2003)
investigate the relationship between mothers’ schooling and children’s birth weight. They
use samples from Vital Statistics Natality record in the US from 1970 to 1999. Their
source of exogenous variation in schooling is the expansion of the number of colleges
available for mothers when they were seventeen between 1940 and 1990. They conclude
2
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that mothers’ schooling reduces the probability of low birth weight, notably by improving
mothers’ health behaviour with regard to habits such as smoking.
McCray and Royer (2006) examine the effect of mothers’ schooling on low birth
weight and infant mortality in California (1989-2002) and Texas (1989-2001) in the US.
Their identification strategy is based on the policies for school entering age. One must
be five years old on December 1st in California and on September 1st in Texas to enter
school. Using the exact day of birth of mothers, they show that those who were born
just after the cut-off point tend to be less educated compared to those who were born
just before the cut-off point. They find that mothers’ schooling has little effect on the
low birth weight and infant mortality rates.
Chou et al. (2010) estimate the effect of parents’ schooling on infant birth weight
and mortality in Taiwan. Their sample is from all birth certificates and infant death
certificates in Taiwan between 1978 and 1999. They construct their instrumental variable
using the 1968 education reform, which raised the compulsory education from six to nine
years, and the expansion of the number of junior high schools at the different rates in
different regions. By doing so, they are able to deal with the treatment and also the
intensity of the treatment on schooling. They find that both mothers’ and fathers’
schooling reduces the probability of low birth weight and infant mortality.
The following two studies are closest to our own study. Doyle et al. (2007) investigate
the effect of parents’ income and education on children’s self-assessed health and chronic
conditions. They use samples from the Health Survey for England (1997-2002). Their
instrumental variable approach uses the 1972 compulsory education reform, which raised
the minimum school leaving age from fifteen to sixteen. They allow for the impact of the
reform on schooling varying across regions and find that it is significant in the North West
region, where historically people are less educated. They find that mothers’ schooling
reduces children’s self-assessed health and chronic conditions. Compared to our study,
they use the same data set (HSE) and the reform (the 1972 reform). However, our
study is different from theirs in several ways. First, we examine childhood overweight.
We investigate variables such as body mass index, fruit and vegetable consumption, and
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physical activity. Second, we use regression-discontinuity framework to compare between
parents who were born just before and just after the cut-off point. Finally, Doyle et al.
(2007) highlight the regional variation in the impact of the reform on at all levels of
education. By contrast, we focus on those who left school at age fifteen or sixteen (thus
those who were directly affected by the reform) to verify the significance of the reform.
Lindeboom et al. (2009) examine the relationship between parents’ schooling and
children’s various health outcomes including BMI and overweight status. Their sample is
derived from children who were born in 1958 and part of the National Child Development
Study in the UK. They use the 1947 compulsory education reform, which raised the
minimum school leaving age from fourteen to fifteen, to instrument parents’ schooling.
They find that parents’ schooling has little effect on all health outcomes of the children
they study. However, they find that schooling significantly reduces financial difficulties.
Their study is close to our study in that it investigates children’s weight for the same
country (UK). However, their analysis is based on children who were born in 1958. As
childhood overweight has been prevalent since the late 1980s, it is important to extend
their study by using an updated data set. We use a different reform which was conducted
in 1972. We analyse children living between 1998 and 2002, which is reasonably recent.
Moreover, we examine children’s health behaviour (fruit and vegetable consumption and
physical activity).

3 Data
We use the Health Survey for England 1998-2002. The HSE is an annually repeated
cross-sectional survey, which has been conducted since 1992. Using the Postcode Address
File, national representative samples from private households are studied.3 Originally,
the HSE covered adults only. From the 1995 survey onwards, up to two children from
3
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each household are studied.4 The survey collects data by face-to-face interviews, selfcompleted questionnaires and nurse visits. The survey covers various topics including
demographic, socioeconomic and health status.
In the HSE, information about month of birth and year of birth is available. Month
of birth is only available in 1998-2002 surveys. Identifying the month of birth is crucial
because it precisely determines whether a mother was exposed to the reform or not.
Specifically, we need to know if a mother was born before or after September 1957.
Since the sampling framework of the HSE is at the household level, each individual
has a household-ID. Therefore we are able to verify the relationship between members
within a household. We match the information on a child with his/her mother’s characteristics. We do not distinguish between natural, adopted, foster and step mothers. We
identify 18053 mother-child pairs (including pairs where, for example, both child and
mother are elders). The estimation sample is selected in the following way. Since we
analyse childhood overweight, we focus on school children aged five to fifteen. We use
mothers who were born between September 1952 and August 1962 to focus on those
who were born just before or just after the reform. We drop observations which contain
item non-response. Eventually, 3605 pairs remain.
We measure children’s weight by BMI for age and gender Z-score (hereafter BMI
Z-score). BMI is derived using measured height and weight. The Z-score is calculated
by the LMS method using the reference distribution for British children in 1990. See
Cole et al. (1995) for detail. We use the definition of overweight proposed by Cole
et al. (2000). The threshold value for overweight is different across age and gender.
Descriptive statistics are shown in Table 1.
[Table 1 here]
We show the results separately by mother’s treatment status (i.e. pre-reform and post4
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old or younger. With children aged less than twelve, parents answer the questions with the child present.
Children aged thirteen to fifteen can answer the questionnaire by themselves. Finally, adults (older than
sixteen) answer by themselves.
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reform cohorts) and by gender of the children. We provide results from two different
samples. The first is the full sample, where mothers are from all education levels. The
second is the restricted sample, where we use mothers who left school at age fifteen or
sixteen. This is because the reform only affected those who would have left school at
age fifteen. Column A shows the result for children using the full sample. The mean
BMI Z-score is around 0.5-0.6 for both genders. This implies that children in 1998-2002
are heavier by 0.5-0.6 standard-deviation points than they were in 1990. Overweight
rate ranges between 23 and 30 percent. Compared to the post-reform sample, the prereform sample exhibits a slightly higher BMI Z-score and overweight rate for sons, but
it shows a lower BMI Z-score and overweight rate for daughters. Next, column B shows
the result from the restricted sample. In this sample, both sons and daughters are
slightly heavier compared to the full sample case. This is intuitive since children of less
educated mothers are more likely to be heavier. Compared to the post-reform sample,
the pre-reform sample displays a higher BMI Z-score and overweight rate for sons, while
it displays a lower BMI Z-score and overweight rate for daughters.
We measure mother’s schooling by school leaving age.5 In the HSE, the variable is
continuous but is bottom-coded at fourteen and top-coded at nineteen (i.e. 14 or less,
15, 16, 17, 18, 19 or more). Bottom-coding may not be so serious because the number of
mothers who left school at fourteen or below is very small (1.7 percent). However, topcoding can be serious. As for mothers who left school at nineteen or above, we recode
the variable following Doyle et al. (2007). We use information from the UK Labour
Force Survey to get the average school leaving age for one’s highest qualification. School
leaving age is recoded to be twenty-one if one has a university degree. Also, it is recoded
to twenty if one has a teaching qualification. As a result, school leaving age ranges
between fourteen and twenty-one.6 The average age of school leaving age is 17.12 (See
Table A1 in the appendix).
In addition to these key variables, we have other control variables. They are mother’s
5
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age, children’s age, region of residence dummies, and survey year dummies. The average
age of mothers is 43.9. The average age of sons is 10.74, whereas the average age of
daughters is 10.70. The detail is given in Table A1 in the appendix.

4 Econometric framework
We employ a regression-discontinuity design (Hahn et al., 2001; Lee and Lemieux, 2009).
We estimate the causal effect of mothers’ schooling on children’s BMI Z-scores and the
probability of being overweight. The 1972 reform provides a sudden increase in mothers’
schooling, particularly for those who would have left school at age fifteen.7 Month of
birth and year of birth determine whether a mother is exposed to the reform or not.
Specifically, those who were born after September 1957 were exposed to the reform.
Compliance to the reform was not universal and many mothers left school at age fifteen
or below, even though they were exposed to the reform (about 9 percent of the full
sample). We therefore conduct fuzzy regression-discontinuity analysis.
As explained in the previous section, we focus on mothers who were born between
September 1952 and August 1962 (10-year window) in order to avoid using samples
which are far from the cut-off point. Also, we focus on children aged five to fifteen. The
effects of mothers’ schooling may be different for sons and daughters. All analyses are
done separately by gender of children.
We estimate the following equations:
Schoolingi = α + τ Di + f (Xi ) + Zi0 θ + εi

(1)

W eighti = β + δDi + g(Xi ) + Zi0 φ + i .

(2)

In the first stage, we estimate Eq.(1). The dependent variable Schooling represents
7
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mother’s school leaving age. D indicates whether a mother was exposed to the reform
or not. We control for birth cohorts to isolate the jump in schooling at the cut-off point
from the long-term trend. X represents the mother’s birth cohort. The function f (X) is
the low-order polynomial function of X, which is fully interacted with the reform dummy
(D) to allow for the functional form being different on either side of the cut-off point. Z
represents additional control variables: mother’s age, mother’s age squared, children’s
age, children’s age squared, region of residence dummies, and survey year dummies. We
expect these variables to reduce sampling variations. We check if the result is robust
to the inclusion of these variables.8 We show results with and without these additional
variables.
The polynomial function should fit the data well. We check the goodness-of-fit of
the polynomial function using the G-test (Lee and Card, 2008). The G-test compares
between the explained sum of squares of the model with polynomial function (restricted
model) and that of the model with a full set of dummy variables of X (unrestricted
model).9 If the two are very different we reject the null hypothesis that the polynomial
specification is sufficiently flexible. Also, as X is a discrete variable, we estimate robust
standard errors clustered at cohort level to take into account possible non-random specification errors at the cut-off point (Lee and Card, 2008). We determine the order of the
polynomial using Akaike Information Criterion (AIC). We proceed to the next stage if
the model passes the G-test and it is suggested by AIC.
We move to examine the reduced-form effect of the 1972 reform on children’s BMI
8
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G=

(ESSR − ESSU R )/(J − K)
.
ESSU R /(N − J)

ESSR is the estimated error sum of squares of the restricted model, while ESSU R is that of the unrestricted model. J is the number of values of assignment variable, K is the number of parameters in
the restricted models to be estimated, and N is the number of observations. The G-statistic follows
F (J − K, N − J) distribution. For more detail, see Lee and Card (2008).
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Z-scores and the probability of being overweight. We do this by estimating Eq.(2) by
OLS. We employ the linear probability model (LPM) when we estimate the probability
of being overweight. We use the same specification as in the first stage estimation except
for the dependent variable (Lee and Lemieux, 2009). We conduct a G-test to check if the
polynomial function is sufficiently flexible. We estimate robust standard errors clustered
at the cohort level (Lee and Card, 2008). All estimations are done separately by gender
of children.
Finally, we show the fuzzy RD estimate. This is interpreted as the effect of an extra
year of schooling induced by the reform on children’s BMI Z-scores and the probability of
being overweight. The effect is given by the ratio of the discontinuity in BMI Z-scores (or
overweight) at the cut-off point to the discontinuity in mothers’ schooling at the cut-off
point (i.e. the Wald estimator). This is represented by δ/τ in Eq.(1) and Eq.(2).10 We
estimate cluster robust standard errors at the cohort level.
We view our estimate as a local average treatment effect at the cut-off point (Lee
and Lemieux, 2009; Imbens and Angrist, 1994). RD estimate reveals the causal effect of
an extra year of schooling induced by the reform. Therefore the effect is only for those
who complied with the reform. The 1972 reform increased the minimum school leaving
age from fifteen to sixteen, and hence affected only those who would have left school at
age fifteen. Moreover, as shown below, our main analysis is based on mothers who left
school at age fifteen or sixteen. We should keep in mind that the estimated effect may
be different from the one in the general population.

5 Results
In this section we discuss our main results, beginning with the first stage effect of the
1972 reform on mothers’ schooling. Next, we show the reduced form estimate of the
effect of the reform on children’s BMI Z-scores and the probability of being overweight.
We then show the fuzzy regression discontinuity estimates of the effect of an extra year
10
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of schooling induced by the reform on children’s BMI Z-scores and the probability of
being overweight.

5.1 Effect of the 1972 reform on mother’s schooling
In the first stage, we estimate the effect of the 1972 reform on mothers’ schooling. First,
we check if there is really a discontinuity in schooling at the cut-off point by using graphs.
The 1972 reform affected only those who would have left school at fifteen. To take this
into account, we use two sets of samples. The first is the full sample, where we use
mothers from all education levels. The second is a restricted sample, where we use only
mothers who left school at age fifteen or sixteen. Figure 1 and Figure 2 plot mothers’
average school leaving age by monthly birth cohort.
[Figure 1 and Figure 2 here]
In Figure 1, we use the full sample. In Figure 2, we use the restricted sample. Figure 1
displays little discontinuity around the cut-off point. In unreported analysis, we find no
statistically significant increase in schooling. The full sample is not suited for RD design
and therefore we do not pursue it. By contrast, Figure 2 shows a discontinuity at the
cut-off point. We superimpose the flexible quadratic fit onto the plots. The fitted lines
suggest that the reform extended schooling by about 0.4 years. In the following we focus
on the restricted sample. Note that we no longer have the measurement error problem
in schooling discussed in Section 3.
Given the graphical examination above, we formally analyse the effect of the 1972
reform on mothers’ schooling. The parametric approach used in this study means it is
important that the polynomial function fits the data well. We check the goodness-of-fit
of polynomial functions by G-test (Lee and Card, 2008). The result indicates that single
month-of-birth cohort, as drawn in Figure 2, is too noisy. To obtain a better fit of the
function, we group several cohorts in order to increase the number of observations in
each bin. We gradually increase the number of observations in each bin until we pass
the goodness-of-fit test. Finally, we pass the test when we include ten month-of-birth
12

cohorts in each bin (none of polynomial specifications from linear to quartic passed the
test until then).
Next, we select the optimal order of polynomial by AIC. In an informal investigation,
we compute AIC of fully interacted linear to quartic specifications. AIC suggests that
we should adopt linear specification. In the following we present results from linear and
quadratic specifications for robustness. We check if the result is sensitive to the inclusion
of additional controls. The additional control variables are mother’s age, mother’s age
squared, children’s age, children’s age squared, region of residence dummies (nine regions
in England), and survey year dummies. We can safely include these variables into the
model as we do not find any discontinuity around the cut-off point in any of these
variables.11
Table 2 displays the result of the first stage estimates of the effect of the reform on
mothers’ school leaving age.
[Table 2 here]
The reform raises mothers’ schooling by about 0.35 to 0.45 years, and the effect is highly
significant in all models.12 The result is overall robust to the inclusion of additional
controls. Finally, as explained above, the G-test indicates that the models are sufficiently
flexible.
We check the robustness of the effect by using narrower sample windows. In the main
model, we use mothers who were born between September 1952 to August 1962, i.e. 60
month-of-birth cohorts on either side of the cut-off point. We now use 50 month-of-birth
cohorts and 40 month-of-birth cohorts. As a result, the estimated effects are robust and
are again highly significant.
11
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To summarise, we conclude that the 1972 reform has a significant impact on mothers’
schooling. Note that the result is based on the restricted sample: all mothers left school
at age fifteen or sixteen.

5.2 Effect of the reform on children’s BMI Z-scores and the probability of being
overweight
Figure 3 to Figure 6 plot children’s BMI Z-scores and overweight rate by mothers’
month-of-birth cohort with flexible quadratic fit (separately by gender).
[Figure 3 to Figure 6 here]
Plots do not show a visually obvious discontinuity around the cut-off point in all cases.
However, quadratic fit indicates that there is a small discontinuity at the cut-off point
especially for sons’ outcomes.
Next, we formally examine the reduced form effect of the reform on children’s BMI
Z-scores and the probability of being overweight. The results are given in Table 3.
[Table 3 here]
We use the same specification as in the first stage estimation. We conduct the goodnessof-fit test using the G-statistic. We find that all models are sufficiently flexible except
for the linear polynomial cases for daughters (both BMI Z-scores and the probability
of being overweight). We are less confident in the estimates from these specifications;
however, note that they still provide consistent estimates (Lee and Card, 2008).
Column A in Table 3 gives the result for children’s BMI Z-scores. For sons, the results
are sensitive to specification but are robust to the inclusion of additional controls. The
effect is negative and statistically significant in all models. The size of the effect is
relatively small (-0.2 and -0.25 points) if we control for linear polynomial function. The
effect becomes larger (-0.41 and -0.45 point) if we control for quadratic function. The
AIC and G-test show that quadratic specification fits better, hence it is preferred. For
daughters, the effect can be positive and negative. The size of the effect is small (-0.24 to
14

0.09 point) and statistically insignificant. Column B gives the result for the probability
of being overweight. For sons, the reform decreases the probability of being overweight
by about 0.08 to 0.11. The effect is statistically significant in all models. For daughters,
the effect is insignificant, and even the sign of the effect is indeterminate.

5.3 Effect of an extra year of schooling on children’s BMI Z-scores and the probability
of being overweight
We move to the result of fuzzy RD estimation. RD estimates represent the effect of
an extra year of schooling induced by the reform on children’s BMI Z-scores and the
probability of being overweight. Table 4 gives the result.
[Table 4 here]
Column A of Table 4 gives the result for BMI Z-scores. For sons, the estimate implies
that an extra year of schooling for mothers significantly reduces their sons’ BMI Zscores by about 0.55 to 0.9 points. The size of the effect is sensitive to specification,
but it is overall large. For daughters, the effect is again sensitive to specification, and
is statistically insignificant. Column B presents the result for the probability of being
overweight. For sons, an extra year of schooling for mothers reduces the prevalence of
overweight by about 0.2 to 0.25. The effect is statistically significant in all models. For
daughters, the effect is small and insignificant.
The size of the effect is a priori very large. There are several points to mention. First,
RDD just identifies the effect around the cut-off point. Second, we use the restricted
sample: all mothers left school at age fifteen or sixteen. Third, RDD gives a local
average treatment effect, where the estimate only reflects the effect of one additional
year of schooling to mothers who complied with the reform. The first-stage estimate
indicates such mothers only account for 35-45 percent of the restricted sample (RD
estimate is indeed given by the ratio of the reduced-form effect divided by the first-stage
effect). We later check the robustness of the result by using a nonparametric method.
To summarise, we find that a mother’s schooling has a causal effect on her son’s BMI
15

Z-score and probability of being overweight. The magnitude of the effects is considerable.
An extra year of schooling induced by the reform reduces the BMI Z-score by about 0.55
to 0.9 points and also reduces the probability of being overweight by 0.2 to 0.25. We do
not find such effects for daughters.

5.4 Local linear regression approach
In this subsection we further check the robustness of our results by using an alternative
nonparametric approach. We have so far captured the discontinuity around the cut-off
point by controlling for the flexible polynomial functions of the mothers’ birth cohort.
As a result, we find that the RD estimates are somewhat sensitive to specification. In
this subsection we capture the discontinuity by employing local linear regression (Hahn
et al., 2001; Lee and Lemieux, 2008). Bandwidth selection is crucial. We obtain optimal
bandwidth by employing ”leave one out” cross-validation procedure (Ludwig and Miller,
2007; Imbens and Lemieux, 2008).
In this subsection we proceed in the following way. First, we estimate the firststage effect of the reform on the mothers’ school leaving age (FS). Next, we estimate the
reduced-form effect of the reform on children’s BMI Z-scores and the probability of being
overweight (RF). Finally, we obtain an RD estimate of the effect of mothers’ schooling
induced by the reform on children’s BMI Z-scores and the probability of being overweight
(RD). We present results using optimal bandwidth, narrower bandwidth (dropping 10
month-of-birth cohorts from either side of the cut-off), and wider bandwidth (adding 10
month-of-birth cohorts) for assessing sensitivity to bandwidth selection. To save space,
we only report results without additional control variables. In an unreported result we
confirm that the result is robust to inclusion.
Table 5 gives the result.
[Table 5 here]
Column A shows the result for children’s BMI Z-scores. For sons, first stage estimate
indicates that the reform significantly increases mothers’ schooling by about 0.30 to
0.41 years. The reduced form estimate shows that the reform significantly decreases the
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sons’ BMI Z-score by about 0.3 to 0.51 points. RD estimate reveals that an extra year
of schooling induced by the reform significantly reduces sons’ BMI Z-score by about
1 to 1.2 points. Notice that the magnitude of the effect is larger than suggested by
the polynomial approach. For daughters, first stage estimates suggest that the reform
increases mothers’ schooling by about 0.37 to 0.40 years. The reduced form effect of the
reform on the BMI Z-score is small (-0.02 to -0.1) and statistically insignificant. The RD
estimate is not significant accordingly. Column B shows the result for the probability of
being overweight. For sons, the first stage effect is positive and significant (0.31 to 0.36
years). The reduced form effect is negative and significant (-0.09 to -0.12) except for
one case. RD effect is significant in only one case. An extra year of schooling decreases
the sons’ BMI-Z score by 0.34, which is again larger (in absolute value) than suggested
by the polynomial approach. For daughters, the reform increases mothers’ schooling by
about 0.36 to 0.45 years. The reduced form estimate and RD estimate are insignificant.
To summarise, using the local linear regression approach, we find that an extra year
of schooling significantly reduces the sons’ BMI Z-score. This supports the result of
polynomial approach. However, the result for the sons’ probability of being overweight
is mixed. Although we find that mothers’ schooling significantly reduces the probability
of being overweight using the polynomial approach, this is not necessarily supported
by the local linear regression approach. To be fair, we would conclude that mothers’
schooling reduces sons’ weight, but we are not sure if the effect is significant enough to
make any difference at the overweight threshold. Our result is still of interest. Notice
that sons in our sample are considerably heavier than they were in 1990: they are on
average heavier by 0.6 standard deviation points (see Data section for construction of
BMI Z-score). For daughters, on the other hand, mothers’ schooling does not reduce
BMI Z-scores and the probability of being overweight.
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6 Other outcomes
In the previous section we found that additional schooling for mothers induced by the
reform decreases the weight of their sons. To investigate the relationship in more detail,
we present some additional results. First, we discuss the impact of mothers’ schooling
on children’s health behaviour in areas such as diet and physical activity. Next, we show
the impact of a mothers’ schooling on her own BMI, probability of being overweight and
health behaviour.

6.1 Effect of the 1972 reform on children’s health behaviour
We investigate the effect of mothers’ schooling on children’s health behaviour. Specifically, we analyse (1) the total portion of fruit and vegetable consumption; and (2)
whether children play any sports.13 These factors are important because weight is determined by calorie intake and expenditure.
In the HSE, all respondents are asked how many portions of fruit and vegetable
they had the day before the survey. Also, children are asked whether they have played
any sports in the previous week (the variable is given as an indicator). Unfortunately,
these variables are available only in limited survey years (2001 and 2002 for fruit &
vegetable consumption; 1998, 1999, and 2002 for playing any sports), therefore the
estimation sample is much smaller compared to that in the previous section. The analysis
is based on the same specification as before. We focus on mothers who were born from
September 1952 to August 1962. We restrict the sample to mothers who left school
at age fifteen or sixteen. We analyse sons and daughters separately. The models pass
relevant specification tests. To save space, we only present results without additional
controls. The result is overall robust to the inclusion of additional controls (detail not
13

For fruit and vegetable consumption, children are asked to answer several questions such as ”How

many tablespoons of vegetables did you eat yesterday?” The HSE derives the variable ”Total portion of
fruit and vegetables,” which we use in this study. For sports, children are asked to answer the question
”In the last week, that is last (date last week) up to yesterday, have you/has (name of child) done any
sports or exercise activities, not counting things done as part of school lessons?”
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reported). Finally, to save space we focus on presenting RD effects only.
Column A of Table 6 gives the RD effect of mothers’ schooling induced by the reform
on children’s fruit and vegetable consumption.
[Table 6 here]
For sons, the effect is positive (0.75 and 3.00) but statistically insignificant. For daughters, the effect is again positive but small and statistically insignificant. Column B
displays the result for the probability of playing any sports in the previous week. For
both sons and daughters, the effects of schooling are positive but statistically insignificant.
To summarise, we fail to find a causal relationship between mothers’ schooling and
children’s health behaviour as measured by fruit and vegetable consumption and playing
sports.

6.2 Effect of the 1972 reform on mothers’ own weight and health behaviour
Children may learn a healthy lifestyle by mimicking their mothers. Schooling may improve mothers’ own outcomes, and then improve their children’s outcomes. Blanchflower
et al. (2009) discuss the possibility of ”imitative obesity”, where an individual’s disutility from gaining additional weight is determined by the weight of others close to them.
Obviously, the mother is one of the persons closest to children. In this subsection, we
investigate mothers’ own weight and behaviour. First, we examine the effect of schooling
on mothers’ own BMI and the probability of being overweight. Second, we examine the
effect of schooling on mothers’ own health behaviour, which is measured by fruit and
vegetable consumption and physical activity.
In our data set, mothers’ BMI is measured by a nurse visit. A mother is overweight
if her BMI is 25 or above. Fruit and vegetable consumption is measured by, as in the
children’s case, the total portion of fruits and vegetables consumed on the day before
the survey. Our measure of physical activity of mothers is a bit different from that of
children. In the HSE, adults are asked whether they have done any physical activity
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in the past four weeks (thus it is binary).14 This variable is available only in limited
surveys (1998, 1999, and 2002). As in the previous section, we focus on mothers who
were born between September 1952 and August 1962, and left school at age fifteen or
sixteen. Again, we focus on presenting RD effects only.
Column A of Table 7 gives the RD effect of schooling induced by the reform on the
mother’s own BMI and probability of being overweight.
[Table 7 here]
The effect on BMI Z-score is positive (0.5 and 1.65 point) and statistically insignificant.
Also, the effect on the probability of being overweight is insignificant. Column B shows
the RD estimates for health behaviour. The effect on her own fruit and vegetable
consumption can be positive or negative depending on the specification, and are all
insignificant. Similarly, the effect on physical activity is insignificant.
To summarise, we do not find any evidence that an extra year of schooling for mothers
induced by the reform has a causal effect on their own weight or their health behaviour.

7 Discussion and conclusion
In this study we investigate the causal effect of mothers’ schooling on children’s weight by
exploiting the 1972 education reform in England and Wales, which raised the minimum
leaving age from fifteen to sixteen. We use the Health Survey for England. We focus on
mothers who were born between September 1952 and August 1962, and left school at
age fifteen or sixteen (restricted sample). We conduct a regression-discontinuity analysis
with polynomial functions. We find that an extra year of schooling induced by the
reform significantly reduces sons’ BMI Z-scores by about 0.55 to 0.9 points, and also
significantly reduces sons’ probability of being overweight by about 0.2 to 0.25. Local
linear regression analysis shows that the result for BMI Z-scores is robust, but the result
14

Mothers are asked to answer to several questions such as ”Which have you done in the last four

weeks? (swimming, cycling, workout, etc).” The HSE derives the variable ”Any days active 30 mins
+moderate+,” which is binary.
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for the probability of being overweight is mixed. We do not find any causal effect for
daughters. Note that these main results are based on a restricted sample: all mothers
left school at age fifteen or sixteen. Also, the RD estimate only reflects the local average
treatment effect for mothers who actually complied with the reform (which accounts for
35 to 45 percent of the restricted sample). Therefore our estimate does not necessarily
represent the effect for the general population. However, we believe our findings are
still interesting because less educated individuals (those who left school at the minimum
school leaving age) are often targeted in relevant policy discussions.
We complement the result of Lindeboom et al. (2009). They use the 1947 reform
in England and conclude that there is no causal relationship between parents’ schooling
and children’s BMI or the probability of being overweight. All children in their analysis
were born in 1958, but childhood overweight has been growing since the mid-1980s. We
use the 1972 reform and use more recent data (children aged five to fifteen in 1998-2002).
We find an indication of causal effect (only for sons).
We fail to find that mothers’ schooling increases children’s fruit and vegetable consumption and daily physical activity. This result is somewhat puzzling because weight
is basically determined by calorie intake and expenditure. Future work could focus on
other important lifestyle variables such as snacking, soft drink consumption, and television watching. While these variables are closely related to overweight among children
(Ludwig et al., 2001; Andersen et al., 1998), their causal relationship with mothers’
schooling has not been examined.
We do not find that mother’s schooling improves her own weight or behaviour. The
result itself is in line with some previous studies (for example, Clark and Royer, 2010).
However, it is worth noting that our findings indicate that additional schooling for
mothers reduces their sons’ overweight, even though it does not reduce mothers’ own
overweight status. One possible rationale relates to self-control problem among mothers.
Suppose a mother with a self-control problem. Additional schooling may improve her
health knowledge or ability to process information about health. However, she may
not resist the temptation to overeat due to limited self-control, and therefore she may
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eventually fail to reduce weight. Nevertheless, the lack of self-control does not affect the
way she takes care of her children. Therefore she could manage her children’s weight more
efficiently by making use of the knowledge and skills she obtained through additional
schooling. Future study should investigate such specific channels throught which the
effect of schooling transmits intergenerationally.
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Table 1: Descriptive statistics of children’s BMI Z-score and overweight rate

Table 2: Effect of the 1972 reform on mother’s school leaving age

Table 3: Effect of the 1972 reform on children’s BMIZ-score and the probability of being
overweight

Table 4: RD estimate of the effect of mother’s schooling on children’s BMIZ-score and the
probability of being overweight

Table 5: RD estimate of the effect of mother’s schooling on children’s BMIZ-score and the
probability of being overweight (local linear regression approach)

Table 6: RD estimate of the effect of mother’s schooling on children’s health behaviour

Table 7: RD estimate of the effect of mother’s schooling on mother’s own weight and
health behaviour

Figure 1: Effect of the 1972 reform on mother’s schooling (full sample)

Figure 2: Effect of the 1972 reform on mother’s schooling (restricted sample)

Figure 3: Effect of the 1972 reform on son’s BMI Z-score

Figure 4: Effect of the 1972 reform on daughter’s BMI Z-score

Figure 5: Effect of the 1972 reform on son’s probability of being overweight

Figure 6: Effect of the 1972 reform on daughter’s probability of being overweight

Table A1: Descriptive statistics

