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Abstract

In 1980, a few years after the democratization process, Spain raised the minimum work-
ing age from 14 to 16, while the compulsory education age remained at 14. This re-
form changed the within-cohort incentives to remain in the educational system. We use
a difference-in-differences approach, where our treated and control individuals only differ
in their month of birth, to analyze the gender asymmetries in mortality generated by this
change. The reform decreased mortality at ages 14-29 among men (6.4%) and women
(8.9%), mainly from the reduction in deaths due to traffic accidents. However, the reform
also increased mortality for prime-age women (30-45) by 7%. This is driven by increases
in HIV mortality, as well as by diseases related to the nervous and circulatory system. We
show that health habits of women deteriorated as a consequence of the reform, while this
was not the case for men. The gender differences in the impact of the reform on smoking
and drinking have to be understood in the context of the gender equalization process that
affected women were experiencing when the reform took place. All in all, these patterns
help explain the narrowing age gap in life expectancy between women and men in many
developed countries while, at the same time, they provide important policy implications
for middle income countries that are undergoing those gender equalization processes right
now.
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1 Introduction

In general, women have lower mortality rates and higher overall life expectancy than men.
However, the size of this gender gap has not remained constant over time. In OECD coun-
tries, for example, the gender gap in life expectancy widened between 1950 and 1970, but
subsequently narrowed (OECD Health Statistics, 2016). The evolution of the gender gap in
mortality across time and countries indicates that the gap cannot be fully explained by biolog-
ical reasons.1 Gender differences in health behaviors could be behind the bulk of the gender
gap in life expectancy (Sundberg et al., 2018; Luy and Wegner-Siegmundt, 2014). Originally,
men had a higher mortality risk due to smoking, alcohol consumption, substance abuse, haz-
ardous driving, and occupational risks (Loef and Walach, 2012).2 Changes in gender patterns
of smoking and other unhealthy risk factors, driven by the gender equalization process, could
partially explain the narrowing of this gender gap over the past decade (Pampel, 2002, 2005).

In this paper, our aim is to analyze the effect of increasing the minimum legal working age on
the gender mortality gap. In 1980, a new Workers Statute was enacted in Spain that increased
the minimum legal working age from 14 to 16. Yet the school leaving age remained at 14 until
1990. Before the reform, individuals born at the beginning of the year were legally entitled to
work before finishing their final year of primary education,3 while individuals born at the end
of the year reached the legal working age only after completing this final year of education.
In 1980, when the legal working age rose to 16, this difference in incentives disappeared. We
use a difference-in-differences strategy to identify the reform’s within-cohort effects, where our
treated and control individuals only differ in their month of birth.

A previous paper by Del Rey et al. (2018) shows that the reform was effective at increasing
the educational attainment of the individuals affected. In particular, they find that the reform
increased the probability of girls and boys finishing primary education by 11% and 7.4%, re-
spectively. At the same time, the reform decreased the number of treated girls (boys) not
attaining optional secondary education by 2.7% (3.6%). Then, the impact of the reform on
educational attainment was quite similar for both men and women.

1Though, biologically, women are more likely to suffer from acute illness and nonfatal chronic conditions
(arthritis, constipation, thyroid conditions, gall bladder conditions, headaches and migraines) while men are more
likely to suffer from life-threatening chronic diseases (coronary heart disease, cancers, cerebrovascular disease,
emphysema, liver cirrhosis and kidney disease) (Bird and Rieker, 1999; Case and Paxson, 2005). Hormonal,
autoimmune and genetic factors can explain these gender differences (Oksuzyan et al., 2008; Schünemann et al.,
2017).

2Women also used to eat better (Wardle et al., 2004) and use health care services more often than men (Sindelar,
1982; Schünemann et al., 2017).

3In the Spanish educational system, all children from the same cohort start school the same year. Consequently,
children born at the beginning of the year turn 14 during the final year of primary education, while those born at
the end of the year are still 13 years old.
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This paper analyzes the effect of the reform on short and medium-term mortality rates. We
find that the child labor reform reduced the mortality rate among young men (aged 14-29) by
0.07 per 1,000 men in that age bracket. This corresponds to a 6.4% decrease in their mortal-
ity rate at this age. This reduction is entirely driven by a 17% decrease in deaths due traffic
accidents. We also show that there is a 21% drop in the mortality rate due to traffic accidents
among young women. This result is consistent with evidence in the literature suggesting that
education increases risk aversion (Jung, 2015), which could have reduced reckless driving be-
havior. Similarly, previous studies have also shown that increases in the length of compulsory
education result in significant reductions in accidents (Lager and Torssander, 2012; Grytten et
al., 2020).

Surprisingly, we also find that the mortality rate among prime-age (30-45) treated women in-
creased by 0.052 per 1,000 individuals (or 7%). When analyzing this increase in detail, we find
that this effect is driven by an increase in the mortality rate due to HIV or AIDS (13.3%), and
diseases related to the nervous and circulatory system (13.2%), in particular, increases in the
probability of dying due to hypertensive or ischemic disease, hearth failure and influenza. This
last finding could be a result of women engaging in less healthy habits. In fact, we find that
women affected by the reform had an 11.2 percentage point higher probability of having been
tested for HIV, a 7.9 percentage point higher probability of smoking, a 6.8 percentage point
lower probability of never having smoked, an increase by 5 percentage points in the probability
of drinking daily, and an 11.5 percentage point lower probability of drinking less than once a
month. On the other hand, we do not find any increase in the probability of engaging in these
risky behaviors for men.

The contextualization of the reform is crucial for interpreting our results. Spain’s Workers
Statute was enacted in 1980, just a few years after the end of Franco’s dictatorship which had
lasted almost 40 years. In 1980, the country’s levels of educational attainment, child labor,
and women’s social development were closer to those of a middle-income country. On the one
hand, 16.19% of boys and 12.71% of girls in 1965 (last cohort not affected by the reform) did
not complete their compulsory education. On the other, 49.3% of boys and 43.8% of girls in
the same cohort did not finish upper secondary education (Del Rey et al., 2018). A large per-
centage of the Spanish population entered the labor market at a very young age. Before 1980,
around 40% (15%) of boys and 30% (10%) of girls were already working by the age of 15 (14).
Moreover, health risk factors were peaking during this period; in particular, substance abuse
and car accidents were at, or about to reach, a record high.4

4The literature has shown that AIDS (de Olalla Garcı́a et al., 1999; Gómez-Redondo and Boe, 2005), drugs
and alcohol abuse (Ribes et al., 2004), and fatal traffic injuries (Saiz-Sánchez et al., 1999; Gine, 1992; Puig et
al., 1983; Gómez-Redondo and Boe, 2005; Serra et al., 2006) all peaked during the late 1970s and early 1980s,
especially for young cohorts.
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Furthermore, the level of social development for those cohorts born between 1940 and 1960
was substantially different according to gender. During the dictatorship, Spain was a male-
dominated society, with women’s rights generally ignored or suppressed. This meant that very
few women had access to higher education, and women’s labor market participation rates were
low. For instance, in 1975 only 27.9% of working-age women in Spain participated in the labor
market, increasing slightly to 34.5% in 1985 (World Bank, 2009). The end of the dictatorship
raised the level of gender equality and improved women’s access to economic opportunities
(Philips, 2010). This gender equalization process led to a convergence of health risk factors
(e.g., smoking, drinking, taking drugs, and sexual promiscuity) for both men and women. As
women entered the labor force and had access to better economic opportunities, smoking or
drinking became acceptable and adopted first by the most successful women (those more ed-
ucated) as a symbol of independence. For instance, Amos and Haglund (2000) explain how
tobacco industry has promote smoking as a symbol of emancipation, a “torch of freedom”.
They also briefly discuss how tobacco companies took the opportunity presented by the rapid
cultural, social and political change that took place in Spain after the end of the dictatorship to
promote the “liberating” symbolic value of smoking to women: “Thus in Spain after the fall
of the Franco regime, ads for Kim in the 1980s promoted the slogan ‘Asi, como soy’ (It’s so
me). More recently West ads in Spain have shown women in traditionally male occupations
such as fighter pilots”. Therefore, the gender equalization process that Spain was experiencing
at the time the reform took place is key to understand why the impact of the reform over health
differs by gender.

Finally, our identification only allow us to identify the reduced form effect of the reform over
the mortality gender gap. One potential mechanism through which the reform affected mor-
tality may be the increase in the educational attainment of both men and women. However,
we cannot rule out that the effects are driven by other factors caused by the reform, such as
a reduction in children’s labor force participation or spillovers of the increase in educational
attainment. This should be considered when interpreting the results.

This paper contributes to previous literature in several ways. First, as far as we are aware of, we
are the first paper to investigate the causal effect of increases in the minimum legal working age
on mortality rates. Previous studies have examined the effect of both child labor laws and com-
pulsory schooling laws on short-term outcomes such as educational attainment and child labor
(Goldin and Katz, 2011; Lleras-Muney, 2002; Edmonds and Shrestha, 2012).5 In addition,

5Lleras-Muney (2002) and Goldin and Katz (2011) examine the effects that compulsory schooling and child
labor laws from 1910 to 1939 have on educational attainment in the US. While Lleras-Muney (2002) finds that
legislation increased the educational attainment of individuals at the lowest percentile in the distribution of educa-
tion, Goldin and Katz (2011) report that the reform has only a positive but modest impact on secondary schooling
rates. Edmonds and Shrestha (2012) analyze the effect of a statutory minimum school-leaving age on child labor
and schooling in 59 mostly low-income countries. However, they find that minimum age regulations are barely
enforced in such countries. It is important to note that child labor in low-income countries might be vital for family
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related literature analyzed the effect of education on many health outcomes and health behav-
iors using changes in compulsory schooling laws (Oreopoulos, 2006; Clark and Royer, 2013;
Lleras-Muney, 2005; Meghir et al., 2018; Albouy and Lequien, 2009; Kemptner et al., 2011).6

However, child labor reforms differ from compulsory schooling reforms in many aspects. For
one, the type of individuals affected will be different with each type of reform. Compulsory
schooling reforms will force children to stay in the educational system, increasing educational
attainment across the board (if correctly applied). A child labor reform, on the other hand,
will only act as a subtle incentive to continue studying and not start working. Therefore, the
complies of these two types of laws are different, and this should be taken into account when
interpreting the results.

Secondly, our paper analyzes the effect of increasing the legal working age on the gender mor-
tality gap at a time of increasing gender equality and women’s greater access to economic op-
portunities. Previous literature, that analyzed the effect of education on mortality rates, has ei-
ther looked solely men (Van Kippersluis et al., 2011; Cipollone and Rosolia, 2011), or analyzed
reforms that took place before the 1950s, when female labor market participation was very low
(Oreopoulos, 2006; Albouy and Lequien, 2009; Clark and Royer, 2013; Lleras-Muney, 2005;
Meghir et al., 2018).7 Three previous papers have reported differential effects of education on
mortality rates by gender. Gathmann et al. (2015) analyze the effect of compulsory schooling
reforms in 18 European countries, and find that education reduces the mortality rate among
men, but not among women. However, this difference is not statistically significant. The au-
thors mention that the potential gender differences in mortality reductions from education could
be driven by men and women engaging similarly in unhealthy behaviors or by medical progress
favoring the treatment of conditions that are more common for men than women. Unfortu-
nately, they are not able to empirically test these potential mechanisms. Palme and Simeonova
(2015) analyze a reform that increased the number of compulsory years of education in Sweden
on breast cancer risk and survival of women. They find that the reform increased, not only the
probability of being diagnosed with breast cancer, but also the probability of dying from the
disease. They also indicate that a potential mechanism relies on the behaviors acquired and
existing risk factors in the process of obtaining more education. Finally, Kemptner et al. (2011)

subsistence. If this is the case, child labor regulations might simply divert children from formal jobs to informal
jobs, without reducing their rate of employment.

6On the one hand, Lleras-Muney (2005) for the US, Oreopoulos (2006), for the UK, and Van Kippersluis et al.
(2011) for the Netherlands find that educational attainment has a strong positive impact on mortality rates. Nev-
ertheless, Clark and Royer (2013) using two compulsory schooling reforms in the UK, do not find any significant
effect of education on such rates. Meghir et al. (2018) and Albouy and Lequien (2009) do not find any causal
impact of schooling on mortality rates either in Sweden or in France, respectively.

7Oreopoulos (2006) examines two changes in the school leaving age that were enacted in the UK in 1947 and
1957. Clark and Royer (2013) have also explored the UK reform of 1947 and a further reform in 1972. Lleras-
Muney (2005) has analyzed two reforms in the US in 1915 and 1939. Meghir et al. (2018) has estimated the
one-year increase in the length of compulsory schooling that was enacted in Sweden between 1949 and 1962.
Finally, Albouy and Lequien (2009) have analyzed two reforms in France in 1923 and 1953.
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investigate the causal effect of several changes in compulsory schooling laws between 1949
and 1969 in the former West Germany, and find that education has a positive effect on long-
term illness and work disability among men, but not among women. The paper suggest that
these gender differences in the effect of education can partly be explained through the choice of
occupation sector. In fact, they also find no significant effects of education on smoking behav-
ior for neither men and women. Our paper contributes to this existing literature by analyzing
in detail a potential mechanism behind the gender differences in mortality: changes in gender
patterns of unhealthy risk factors. The richness of our mortality microdata allow us to examine
the effects of the reform on mortality at different age brackets and different causes of death.
We also use survey data on risky behaviors to show that women (and not men) engage more in
unhealthy behaviors as a consequence of the reform.

Thirdly, our identification strategy allows us to estimate the reform’s within-cohort effects,
where our treated individuals and their control counterparts differ only in their month of birth.
Consequently, our identification strategy will be robust to any concurrent social or political
events, as these will have the same impact on both our treatment and control groups. Moreover,
as we use a difference-in-differences estimator, we do not rely on the assumption that individu-
als born in different months are equal. The only assumption we are making is that any existing
differences between those born at the beginning and at the end of the year remain constant for
the cohorts before and after the reform.

Finally, our results complement previous literature that analyzes the gender differences in mor-
tality due to smoking. The smoking epidemic model describes that men were the first to take up
smoking, while women began to smoke later in time. Because of this lag, there is a phase when
the proportion of males dying from smoking begins to decline, but the proportion of females
continues to rise (Wensink et al., 2020; Lopez et al., 1994; Thun et al., 2012). Preston and
Wang (2006) estimate that changes in smoking patterns contributed to around 20% of the de-
clining gender mortality gap. Wensink et al. (2020) show that, in high-income regions, smoking
explained up to 50% of sex differences in life expectancy between ages 50 and 85 from 1950
to 2015. They also indicate that the reduction of these gender differences since the 1980s is
driven by smoking-attributable mortality, which tended to decline in males while increasing in
females overall.

The remainder of the paper is organized as follows: Section 2 introduces the reform and the
identification strategy; Section 3 presents the effects of the reform on mortality rates and ex-
plores the mechanisms that can explain the reported effects on mortality; Section 4 covers the
results of various robustness checks performed; while Section 5 concludes with a discussion of
the main results and their policy implications.
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2 Institutional Context and Identification Strategy

In March of 1980, a child labor regulation (Law 8/1980 “Estatuto de los Trabajadores” (ET))
was enacted to raise the minimum legal working age from 14 to 16. We use this exogenous
variation in the incentive to stay out of the labor market to build our identification strategy.
This meant only individuals born after 1966, and who were 14 or over at the time the reform
was passed, were affected by it. For our identification strategy, we compare individuals born
before 1966 to those born after.

This reform also generated different incentives depending on each individual’s birth month due
to the norms of the Spanish educational system and the compulsory schooling age that was
maintained at 14 until 1990. In Spain, all children from the same cohort start school the same
year. This means that some children are six years old, while others are still five when they
start school. As a result, some children finish their final year of primary school when they are
14, while others are still 13 at the end of the academic year. Therefore, before the reform,
individuals born in the first months of the year reached the minimum legal working age (14)
before finishing their final year of primary education, and had an incentive to leave school be-
fore completing their primary education. However, students born during the last months of
the year were not old enough to legally work before completing their primary education. So,
individuals born at the beginning of the year had fewer incentives to complete their primary
education compared to individuals born at the end of the year. The 1980 reform eliminated
these differences in incentives. All individuals, regardless of their birth month, had the same
incentives to finish primary education, since they could not work until they were 16.

In order to illustrate the different incentives for remaining in the educational system, the fol-
lowing chart shows the choices of two individuals born in the same year, 1963 (pre-reform),
during their final year at primary school:
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1. An individual born in February 1963:

t

Academic year can drop out

September

1976

February

1977

Turns 14

June

1977

August

1977

2. For an individual born in August 1963:

t

Academic year

September

1976

February

1977

June

1977

August

1977

Turns 14

This chart shows that, before the reform, the incentive to stay in the educational system during
the final year of primary education differed depending on whether they were born in the first
part of the year (from January to July) or in the last part of the year (from August to December).
With the reform, this difference no longer existed.

2.1 Identification strategy

In order to identify the policy’s effects, we compare the outcomes among individuals born in
the first/last months of the years before and after the introduction of the reform. We then iden-
tify the reform’s within-cohort effects. We are aware that this effect is potentially smaller than
the between-cohort effect (comparing the entire 1966 cohort with the 1967 cohort). However,
our results will be more reliable than the before-after approach, as our estimates will not be
affected by any other concurrent events. This is important in our setting because this reform
was approved during a period of significant social change in Spain.

Formally, we consider the following econometric model:

Mortality Ratemyt = β0 + β1Treated+ β2Treated ∗ Post Reform+ γm + γy + γt + εmyt

Our main outcome of interest (Mortality Ratemyt) is the mortality rate of individuals born in
monthm and year y observed in year t. We construct this outcome using the mortality registries
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obtained from the Spanish National Institute of Statistics from 1975 until 20188. We collapse
the individual data at the level of year of birth, month of birth, and year of death. We then
classify the number of deaths by the number of individuals born in each month and year (and
multiply it by 1,000). Treated is a dummy variable that equals one if the individual is born be-
tween March and May, and zero if they are born between August and October9. Post Reform
is also a dummy variable that takes a value of one for the cohort of individuals that turned 14
after the reform, and zero otherwise. We then define the pre-Reform cohorts as those born from
1961 to 1965, and the post-Reform cohorts as those born between 1967 and 197110. We also
include month of birth (γm), year of birth (γy) and year of death (γt) fixed effects. We cluster
the standard errors at cohort level, and we report them in parenthesis. We also perform a wild
bootstrap with 999 repetitions, and we report the p-values in brackets.

We also address the multiple-inference problem by controlling for the false discovery rate
(FDR), or the expected proportion of rejections that are type I errors. We calculate the sharp-
ened two-stage q-values that were introduced in Benjamini et al. (2006) as described in An-
derson (2008). The two-stage q-value is the smallest level q at which the hypothesis would
be rejected. Then, this q-value is just the natural analog to the standard p-value, and can be
interpreted as such. We report the sharpened two-stage q-value at the end of the tables or over
the estimated coefficients in the graphs.

The effect of the reform can be identified by the coefficient of the interaction term between the
post-reform and the treatment dummy variable, β2. All the results are robust to the substitution
of cohort time dummies by linear, quadratic and quartic pre- and post-reform trends.11

This identification strategy only allow us to identify the reduced form effect of the reform over
mortality, which could capture not only the effects on educational attainment but other factors
caused by the reform. Unfortunately, we cannot perform an IV estimation in this paper as the
mortality registries do not contain information on education. Therefore, we cannot exclude that
part of the effects we find in the paper could be potentially driven by, for instance, a reduction in
children’s labor force participation (Parker, 1997; Kassouf et al., 2001; O’Donnell et al., 2005).
Our estimates could potentially also capture the spillover effect of an increase in schooling,
instead of the direct effect of education on mortality. We should take this into account when
interpreting the results.

It is important to note that our analysis omits the cohort born in 1966 because they turned 14

8For more information on this database, please go to the Data Appendix.
9Results are mostly robust when we compare individuals born between January and July with individuals born

between August and December. Please see Tables 3, 4, A9, A10, A11, and A12.
10In Section 4.1, we relax the assumption that the 1964 and 1965 cohorts were not affected at all by the reform.
11These results are available upon request.
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in 1980, the year the reform was introduced. We also exclude migrants, as we do not have
information on when they arrived in Spain, so we cannot determine whether they were affected
by the reform. We also restrict the sample to include deaths ocurring after the age of 14.

With this identification strategy, we are assuming that the reform did not have any effect for the
cohort of individuals aged between 14 and 16 when the reform was passed (those individuals
born in 1964, 1965 and 1966). In particular, we are assuming that the reform forced all the
individuals aged between 14 and 16 to leave their jobs when the reform was enacted. This is a
major assumption that we will relax in Section 4.1.

Del Rey et al. (2018) show that the reform was effective in improving the educational attain-
ment of affected individuals. Using the same identification strategy, they find that the increase
in the minimum statutory working age increased the probability of finishing primary educa-
tion by 7.6% in the case of men and 11% in the case of women. The reform also increased
post-compulsory education. In particular, it decreased the number of treated women (men) not
attaining secondary post-compulsory education by 2.7% ( 3.3%). The effect of the reform on
education was therefore similar for men and women. However, given the particular context
that Spain was experiencing at the moment of the reform, we expect the returns to education
in terms of health outcomes to be different for men and women. In particular, as we already
explained in the introduction, the end of the dictatorship raised the level of gender equality and
improved women’s access to economic opportunities (Philips, 2010). The gender equalization
process led to a convergence of health risk factors (e.g., smoking, drinking, taking drugs, and
sexual promiscuity) for both men and women. In particular, women that were more educated
acquired unhealthy habits such as smoking or drinking as a symbol of independence (Amos
and Haglund, 2000).

Del Rey et al. (2018) also reports some significant long-run labor market effects of the reform.
They show that working accidents fell for both men and women (although there is no effect on
deadly working accidents) as a consequence of the increase in educational attainment. They
also provide evidence that the reform increased wages and the probability of working, and that
it decreased the probability of working in the low-skilled sector for men. However, they do not
find any significant labor market effects for women, perhaps due to the existence of the strong
bias against women working outside the home at that time in Spain. (Bellés-Obrero et al.,
2015) find that this same reform deteriorated infant health outcomes of the affected women’s
offspring mainly due to the prolongation of age at first birth . However, Bellés-Obrero et al.
(2019) show that more educated parents were able to reverse these negative shocks on their
children’s health at birth through increased parental vigilance in the long run.
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3 Effect of the Reform on Mortality

This section explores whether the reform had any impact on mortality rates at ages 14-57 for
men and women. We split the mortality rate into short-term effects (ages 14-29), effects during
prime age (ages 30-45), and longer-term effects (ages 46-57).12 As mortality is age-specific, it
is important for all the cohorts of individuals being considered (1961-1971) to have ex-ante the
same probability of dying during all the years we observe mortality rates. Therefore, we do not
trust too much our estimates for the last age group considered (46-57). These estimates rely
much more on the first cohorts of our sample (as the last cohorts are too young to be observed
at that ages) and should be interpreted with caution.

Before addressing the regression results, Figure 2 reports the raw data and the predictions from
the estimation model for women and men in the treatment and control groups for the 1961-1971
cohorts13. Graph (a) shows that before the reform, a man or a woman born at the beginning of
the year had a significantly higher mortality rate between ages 14 and 29 compared to another
man or woman born at the end of the same year. However, this difference narrowed after the re-
form was implemented. Graph (b) also shows that, before the reform, women born in different
months of the year had the same mortality rate at ages 30 to 45, but the gap grew for the cohorts
affected by the reform. On the other hand, as shown in graph (b) and (c), the mortality rates
of men aged 30-45 and men and women aged 46-57 did not appear to be affected by the reform.

Table 1 shows that the reform results in a decrease in the mortality rate of young men in the
treated group (aged 14-29) by 0.07 per 1,000 men. This corresponds to a 6.4% decrease with
respect to the pre-reform mean. This estimate remains statistically significant even when we
control for the false discovery rate (FDR). In a similar way, we can observe that the reform also
seems to decrease the mortality rate of young women in the treated group by 8.9%,14 although
the coefficient is marginally nonsignificant (the bootstrap p-value is 0.107 and the two-stage
q-value is 0.167).

When looking at the effects of the reform over the longer run, we see that the reform did not
have a significant impact on the mortality rates of affected men aged 30-45 or 46-57, while it
significantly increased these rates among prime-age (30-45) affected women.15 In particular,
column (5) shows that the reform increased the mortality rate of women aged 30-45 by 0.052

12In Figure A2 we replicate our main results for the short-term and medium term effects using different age
brackets.

13The same graphs but showing men’s and women’s mortality rate by cause of death can be seen in the Appendix
in Figure A1.

14Note that the pre-reform mortality rate for young individuals differs greatly between genders. There is a
mortality rate of 1.1 per 1,000 men (aged 14-29) before the reform, while the same rate for women of the same
age is 0.39 per 1,000 women.

15This estimate remains significant even when controlling for the false discovery rate (FDR).
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per 1,000 women, or by 7% in comparison with the pre-reform mean. Thus, the child labor
reform reduced mortality rates for young men and women, while it increased the mortality
rates of prime-age women. The next section explores the potential reasons behind these varying
effects in mortality rates for men and women.

3.1 Mechanisms: Causes of Death and Behaviors

In this section we aim to shed some light on the mechanisms explaining the impact of the
reform on men and women’s mortality rates. First, we explore the effect of the reform on
cause-specific mortality. We consider seven different causes of death (by order of importance):
1) external causes of mortality16 ; 2) tumors17; 3) diseases of the circulatory and respiratory sys-
tem18; 4) infections and parasitic diseases19; 5) diseases of the nervous and digestive system20;
6) abnormal clinical and laboratory symptoms21; and 7) other causes22. As in the previous sec-
tion, we run different models for men and women, and we distinguish between the short-term
effects (ages 14-29) and the effects on prime-age (ages 30-45). We do not explore the effect of
the reform on cause-specific mortality for ages 46-57, as we do not find any effect on overall
mortality for that age bracket.

Figure 323 presents the impact of the reform on men’s cause-specific mortality. In Figure 3
(a), we can observe that the reform decreased men’s mortality rate due to external causes by
0.079 per 1,000 individuals, or 11.7%, with respect to the pre-reform mean. External causes
of mortality include traffic accidents, other types of accidents, suicides, homicides, surgical or
medical complications, and other external causes. We can examine which external cause of
mortality was actually reduced as a consequence of the reform. Figure 5 (a)24 shows that the
reform reduced mortality due to traffic accidents for young men by 17% in comparison with
the pre-reform mean. Thus, the reduction in total mortality observed in Table 1 for young men
is completely driven by the reduction in traffic accidents.

16This classification includes deaths due to traffic accidents, other accidents (accidental falls, drowning, acci-
dents with fire, or accidental poisoning), suicide, homicide, surgical and medical complications, and other type of
external causes of mortality.

17This classification includes deaths due to malignant tumors located in different parts of the body.
18This classification includes deaths due to chronic rheumatic hearth diseases, ischemic diseases, acute myocar-

dial infarction, heart failure, other hearth diseases, influenza, pneumonia, asthma, respiratory insufficiency, and
other respiratory diseases.

19This classification includes deaths due to infectious intestinal diseases, tuberculosis, meningococcal disease,
viral hepatitis, AIDS and HIV, and other infectious diseases.

20This classification includes deaths due to meningitis, Alzheimer’s, stomach ulcer, enteritis, non-infectious
colitis, and intestinal vascular diseases.

21This classification includes deaths due to a hearth attack or other abnormal clinical and laboratory symptoms.
22This classification includes deaths due to other causes that have not been mentioned above.
23Tables A1 and A2 in the appendix report the corresponding detailed regression results.
24Table A5 in the appendix reports the corresponding detailed regression results.
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When looking at young women’s cause-specific mortality, Figure 4 (a)25 shows that the reform
reduced deaths related to external causes by 0.021 per 1,000 women (13.1% with respect to the
pre-reform mean)26. However, this effect is not longer statistically significant when we control
for multiple hypothesis testing.

Similar to the case of young men, Figure 5 (b)27 indicates that the reform reduced mortality due
to traffic accidents for young women by 21%. This finding is consistent with previous stud-
ies pointing to reductions in accidents due to increases in the length of compulsory education
(Lager and Torssander, 2012; Grytten et al., 2020). One possible explanation for the reduction
in accidents due to increases in education could be changes in risk-taking behaviors. There is
some evidence that education can increase risk-aversion (Jung, 2015). If this is the case, an
increase in educational attainment could lead to safer driving.

Figure 3 (b) reports the effect of the reform on the cause-specific mortality rate of men aged
30-45. Consistent with the findings for total mortality shown in Table 1, the reform does not
have any impact on any of the causes of death among middle-aged treated men.

Finally, Figure 4 (b)28 shows the results for the seven causes of mortality among women aged
30-45. It seems that the reform increased the mortality rate due to infectious or parasitic dis-
eases by 0.012 per 1,000 treated women, or by 10.8% with respect to the pre-reform mean.
Though, this effect is not longer statistically significant once we control for multiple hypothe-
sis testing. Figure 629 explores in detail this potential effect and shows that the increase in the
mortality rate due to infectious or parasitic diseases could be driven by increases in the proba-
bility of mortality due to HIV or AIDS and other type of infections30. Figure 4 (b) also shows
that the reform increased the mortality rate due to diseases of the nervous or respiratory system
by 0.014 per 1,000 treated women, or by 13.2%. Figure 6 illustrates that this effect is driven
by increases in the probability of dying due to hypertensive or ischemic diseases, hearth failure
and influenza31.

Deaths due to infectious diseases and diseases of the circulatory system are largely influ-
enced by unhealthy behaviors, such as drinking, smoking, drug abuse or risky sexual practices

25Table A3 in the appendix reports the corresponding detailed regression results.
26We can also observe that the reform decreased mortality due to abnormal clinical and laboratory symptoms.

However this effect is very small (one fifth of the effect on external causes).
27Table A6 in the appendix reports the corresponding detailed regression results.
28Table A4 in the appendix reports the corresponding detailed regression results.
29Table A7 in the appendix reports the corresponding detailed regression results.
30In particular, the reform increased deaths due to HIV or AIDS by 13.3%. and other type of infections doubled.

However, when we control for multiple hypothesis testing, the effect on HIV or AIDS is not longer statistically
significant.

31The effect of the reform on influenza is not longer statistically significant when we control for multiple
hypothesis testing.
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(Borzecki et al., 2002; for Disease Control et al., 2010). In order to explore whether unhealthy
habits are behind this increase in mortality for middle-aged women, we study the reform’s ef-
fect on the probability of engaging in risky unhealthy behaviors. For this analysis, we first use
the Survey on Health and Sexual Habits32 conducted by the Spanish National Institute of Statis-
tics in 2003. The survey contains information on drug consumption, and sexual behaviors. We
supplement this analysis with information on alcohol and tobacco consumption collected by
the Spanish National Health Survey of 2006 and 201233.

Table 2 reports the reform’s effect on women’s risky behaviors. We do not find any evidence
that there is an increased probability of the affected women having ever used injectable drugs.
We are aware that using injectable drugs is an extreme variable for capturing increases in drug
consumption; however, this is the only question pertaining to drug consumption in the survey.
Neither do we find any effect on the age at which women had their first sexual relationship,
nor the total number of sexual partners reported, which we use as a proxy for risky sexual
behavior. Interestingly, we do find that women affected by the reform have a 11.2 percentage
point (37.9%) higher probability of having been tested for HIV, and an 10.7 percentage point
(38.2%) higher probability of collecting and knowing the test’s result. Table 2 also shows that ,
after the reform, treated women have a 7.9 percentage point (24%) higher probability of smok-
ing and a 6.8 (17%) percentage point lower probability of never having smoked, compared to
women not affected by the child labor reform. Moreover, the reform increased the probability
of drinking daily by 5 percentage points (48%), and decreased the probability of drinking less
than one time a month by 11.5 percentage points (28%). Nevertheless, we do not observe that
the reform affected men in any of these dimensions (Table A8).

Therefore, our results show that women affected by the reform had a higher probability of en-
gaging in riskier behavior, which may (at least partly) explain the increase in mortality rates due
to infectious diseases and circulatory system diseases. In the case of men, none of the health
behavior results seem to have been significantly altered by the reform. This is consistent with
the fact that the reform does not have any impact on the mortality rate of middle-aged treated
men.

The observed gender differences in the impact of the reform on risky behaviors have to be inter-
preted in the context of the gender equalization process that affected women were experiencing
when the reform took place. Women in these cohorts were growing up during the early post-
Franco era, receiving more education and increasing their participation in the labor market. For
these women, access to smoking and its social acceptance were much higher than for previous
(pre-reform) cohorts. For instance, a recent paper by Bilal et al. (2015) reports a high negative

32For more information on this database, please go to the Data Appendix.
33For more information on this database, please go to the Data Appendix.
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correlation between gender inequality and the female-to-male smoking ratio in Spain from the
1960s to the 2010s.

We note that this positive association between education and the prevalence of smoking and
drinking among women cannot be considered as particular only for Spain. In many coun-
tries, there have been increasing numbers of women smoking and drinking, though the rates
of smoking and drinking among women are still lower than among men. This phenomenon
can be attributed to the weakening of the social and cultural constraints that prevented many
women from smoking and drinking in the past (Mackay and Amos, 2003). (Bosdriesz et al.,
2014) report a higher rate of smoking and drinking among highly educated women, compared
to those with little education in some Eastern European and Eastern Mediterranean countries.
This same pattern seems to hold (Pampel, 2003) in other high-income countries at early stages
of the smoking epidemic. From a policy perspective, our results are therefore more relevant
for developing countries whose educational systems, child labor market participation rates, and
women’s social development are similar to the levels that Spain had in the 1980s.

4 Robustness Checks

This section contains several robustness checks for our key results. First, we examine the ro-
bustness of our results when we consider the cohorts of women born in 1964 to 1966 as partially
affected by the reform, or as non-compliers. Secondly, we explore the sensitivity of our key re-
sults to the inclusion of regional fixed effects, or age of death fixed effects. Thirdly, we extend
our treatment and control groups to include individuals born in January, February, June and
July in the treatment group, and those born in November and December in the control group.
Fourthly, we use instead age-adjusted mortality rates as main dependent variable. Finally, we
perform some placebo tests where we change the timing of the reform.

4.1 Considering the Cohorts born in 1964, 1965 and 1966 as Partially
Affected by the Reform or Potential Non-Compliers

The child labor reform we are examining was enacted in March 1980. This means that all in-
dividuals born after February 1966 turned 14 after the reform had been passed, and were fully
affected by it. Likewise, all the individuals born before March 1964 were already 16 years old
when the reform was introduced, and so were completely unaffected by it. However, individu-
als born between March 1966 and February 1966 were aged between 14 and 16 when the ET
reform was enacted. In our previous analysis, we have assumed that these individuals were
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unaffected by the reform. In this section, we relax this assumption.

First, we consider these cohorts of individuals as partially affected. Using the number of months
these individuals had to wait before they could start working, our post-reform variable is no
longer a dummy, but a continuous variable. The post-reform variable continues to take a value
of 1 for all individuals born in or after March 1966, as they were fully affected by the reform
and had to wait two years to start working. The variable takes a value of 0 for all individuals
born before February 1964. They were not affected in any way by the reform since, having
reached 16 years of age, they could already start working. The post-reform variable takes a
value between 0 and 1 for individuals born between March 1964 and February 1966, depend-
ing on the number of months they had to wait until they could start working as a result of the ET
reform. For example, someone born in March 1964 had to wait for a month before they could
start working, as they were only one month away from turning 16 when the reform was passed.
The post-reform variable thus takes a value of 1/24 for these individuals (24 being the number
of months the individual would have had to wait before being able to work when the reform
was passed, or an equivalent of two years). In the same way, the post-reform variable has a
value of 2/24 for all individuals born in April 1964, and so on. We follow this rule through to
individuals born in February 1966, who were affected by the reform for 23 months (the variable
takes a value of 23/24).

The first regressions in Tables 3 and 4 show that our main results are robust when this alterna-
tive specification is used. The reform decreases the mortality rate among men aged between 14
and 29 by 0.067 per 1,000 men (instead of 0.069) and increases mortality rate among women
aged 30-45 by 0.061 per 1,000 women (instead of 0.052).

An alternative assumption is to consider the cohorts of 1964, 1965 and 1966 as potential non-
compliers of the law. We can then check the sensitivity of our results by sequentially dropping
these cohorts from the analysis. The results in the second and third columns in Tables 3 and 4
indicate that the reform’s effects on age and cause of specific mortality rates are very similar
when we exclude these two additional cohorts. We may therefore conclude that our results are
robust to the exclusion of possible non-compliers.

4.2 Including Region, Age of Death Fixed Effects or Linear Month of
Birth Trends

The previous analysis constructed the mortality rates using data recorded from 1975 to 2018
and collapsing at the level of year of birth, month of birth and year of death. As a robustness
test, we also collapse the data at the regional level to control for the time-invariant effects on
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mortality at this level. We use the same econometric specification as before, except now with
the inclusion of regional dummies. The fourth column in Tables 3 and 4 shows that the effects
on our key results are very robust to the inclusion of regional fixed effects.

We also add age at death dummies as controls in the fifth column in Tables 3 and 4 and we
observe similar patterns in the results using this alternative specification.

Finally, we also check if the results are driven by differential birth month trends across birth
cohorts. To do that, we include in our specifications the interaction between continuous birth
month variable and birth cohort dummies. The sixth column in Tables 3 and 4 shows that the
sign and the significance level of our main results are unchanged when using this specification.

4.3 Extended Treatment and Control Status

Individuals born at the beginning of the year are typically different from individuals born at the
end of the year in several dimensions (Bound and Jaeger, 2000; Buckles and Hungerman, 2013).
Note, however, that we do not need this assumption for our identification strategy to be valid.
Our identification strategy only requires that any existing differences between individuals born
at the beginning and at the end of the year for the cohorts born before the reform stay constant
for the cohorts after the reform, which may be considered a weak assumption. For this reason,
we exclude individuals that are potentially more different: those born in January, February,
November and December in our baseline results. We also drop individuals born in June and
July because these months coincide with the end of the academic year, and these individuals
were potentially not affected by the change in incentives.
Thus in this section we estimate the same baseline model but with a broader definition of our
treatment and control groups. We now include individuals born from January to July in the
treatment group, and those born from August to December in the control group. The seventh
column in Tables 3 and 4 shows that even with this expanded sample our main findings are
unchanged. Thus, we believe that this robustness check provides some suggestive evidence
that any differences in individuals born at the beginning and end of the year stay constant for
the cohorts affected and not affected by the reform.

4.4 Age-adjusted Mortality Rates

In our previous analysis, we use age-specific death rates (the ratio of the number of deaths in
a given age group to the population of that age group, expressed per 1,000 population) as our
main dependent variable. However, age-specific death rates might not fully control for changes
in the age distribution within the age-groups we are analyzing (14-29, 30-45 and 46-57). Even
though our within-cohort estimates should not be biased by these changes in the age distribu-
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tions, we can use age-adjusted mortality rates as a robustness check.

To calculate age-adjusted mortality rates, the age-specific death rate for each age group is mul-
tiplied by the appropriate weight in the standard population. We perform this adjustment sep-
arately for men and women. For this study, we use as the standard population, the Spanish
population by age and gender for the year 2000 obtained from the Spanish National Institute of
Statistics. This age-adjusted mortality rate can be interpreted as the weighted average of each
of the age-specific death rates, where the weights represent the proportion of people in the same
age group in the standard population.

The eighth column in Tables 3 and 4 shows that the sign and the significance level of our main
results are unchanged when using this alternative definition of mortality rate. Even if the magni-
tude of the effects seem smaller, when we compare them to the pre-reform mean, the estimated
effects are quite similar to the ones found in our main specification. The reform decreased
the age-adjusted mortality of young men (aged 14-29) by 7% with respect to the pre-reform
mean (instead of 6.4%), and raised the age-adjusted mortality of women aged 30-45 by 5.4%
(instead of 7%). This robustness check confirms that changes in the age distribution within the
age-groups does not represent a threat for our estimates.

4.5 Placebos

We also perform several placebo tests, assuming the reform took place in different years (prior
to 1980). For this, we extend our main database to include individuals born between 1951 and
1965, excluding all cohorts that were affected by the reform. We then examine the effect of
ten “fake” reforms on the cohorts from 1954 to 1963, using the same econometric specification
and definition of treatment status as before. We do not perform a placebo test for the cohorts
from 1964 and 1965 because, as previously discussed in Section 4.1, these cohorts could be
potentially affected by the reform. We do not expect our estimation’s interaction term to be
significant for any of these years.

Figure 7 shows the coefficient and the 95% confidence interval of our estimation’s interaction
term for the results on mortality for men under 30 and mortality for women over 30. Graph (a)
in Figure 7 shows the effect that the different “fake” reforms have on the mortality rate among
young men (ages 14-29). None of the coefficients of these “fake” reforms is significant at the
95% level. We also plot the “real” effect of the reform in red (and dashed) so we can observe
that the “real” effect is not only significant at the 5% level but also the coefficient is larger than
the coefficients from the “fake” reforms. In graph (b), we plot the interaction term and 95%
confidence interval on the mortality rate of middle-aged women (ages 30-45), and we see once
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more that the “fake” reforms effects are not significant. Moreover, Figure 8 also shows that
none of the “fake” reforms have an effect on the mortality rates of young men and women due
to external causes of death, nor on the mortality rates of middle-aged women due to infectious
and parasitic diseases, or from diseases of the circulatory or respiratory system.

From these results, we find that the parallel assumption is fulfilled in our analysis, that there are
no differences between the treatment and control in any of the previous years before the reform
took place.

5 Conclusion

In this paper, we have examined the gender differences in the effect of increasing the minimum
working age on mortality during a period of gender equalization. We employ a quasi-natural
experiment based on a new Workers Statute law that increased the minimum legal working
age from 14 to 16 in 1980 in Spain. Since the school leaving age remained at 14, this reform
encouraged individuals to stay in the educational system depending on their year and month of
birth. Before the reform, individuals born at the beginning of the year were legally entitled to
work before finishing their final year of primary education, while individuals born at the end
of the year reached the legal working age only after completing this final year of education.
With the child labor reform, this difference in incentives disappeared. Thus, we have used a
difference-in-differences strategy to identify the reform’s within-cohort effects.

Del Rey et al. (2018) show that the reform increased the educational attainment for both men
and women. We look at the reform’s effects on long-term mortality rates and find that the
reform reduced the mortality rate among young men (aged 14-29) by 6.4%. This decrease is
entirely driven by a 17% decrease in deaths due traffic accidents. We have also shown that there
is a 21% decrease in the mortality rate due to traffic accidents among young women. These re-
sults support previous findings in the literature showing that education increases risk aversion
(Jung, 2015) as well as with previous studies pointing towards reductions in accidents due to
increases in the length of compulsory education (Lager and Torssander, 2012; Grytten et al.,
2020).

Peculiarly, however, we have also found that the mortality rate among prime-age (30-45)
women in the treated group increased by 7%. On deeper analysis, the effect is driven by an
increase in the mortality rate due to HIV or AIDS (13.3%), and diseases of the nervous and
circulatory system (13.2%). This may be pointing to an interesting phenomenon that more ed-
ucated women may be engaging in less healthy habits during the gender equalization process.
In fact, our study has indicated that women affected by the reform have a higher probability of
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drinking, smoking, and having been tested for HIV. Conversely, we have not seen any increase
in the probability of engaging in these risky behaviors for men.

This effect must be interpreted within the social context that Spain was experiencing at the time
of the reform, just a few years after the end of Franco’s dictatorship that lasted almost 40 years.
During this time, the country’s levels of educational attainment, child labor, and women’s social
development were closer to those of a middle-income country. It must be noted that during the
dictatorship, Spain was a male-dominated society. The end of the dictatorship raised the level
of gender equality and improved women’s access to economic opportunities (Philips, 2010).

Even though Del Rey et al. (2018) find that the reform increased educational attainment, our
identification strategy does not allow us to establish education as the only mechanism through
which the reform affected health. For example, we cannot rule out that the effects may partially
driven by the reduction in children’s labor force participation or spillover effects of the increase
in educational attainment.

Taken together, these results help explain the closing of the life expectancy age gap between
women and men in Spain, which has narrowed by 1.5 years over the past twenty years. At the
same time, our results are also informative for other middle income countries that are under-
going those gender equalization process right now or will do so in the near future. Thus, some
protective policies for women in those countries should be designed in order to avoid the dete-
rioration of their health habits and the preventable increase in their mortality rates. In this way,
women in those countries can benefit from the gender equalization process at minimal costs.
Furthermore, our results are consistent with a recent strand of literature that reports differential
effects of education on mortality by gender (Gathmann et al., 2015; Palme and Simeonova,
2015).
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Tables and Figures

Figure 1: Smoking and Drinking by Gender and Education in Spain

(a) Tobacco consumption of men and women born 1944-1964
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(b) Alcohol consumption of men and women born 1944-1964
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Notes: These figures show the tobacco and alcohol consumption of women and men born between 1944 and
1964 observed in 2009 by level of education. Source: European Survey of Health in Spain (2009).
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Table 1: Effect of the Reform on Age and Gender-specific Mortality Rates

Mortality Rate

Men Women

14-29 30-45 46-57 14-29 30-45 46-57
(1) (2) (3) (4) (5) (6)

Treated 0.088** 0.081*** 0.237** 0.054** -0.013 0.100*
(0.028) (0.023) (0.077) (0.019) (0.018) (0.056)
[0.020] [0.007] [0.011] [ 0.044] [0.545] [0.094]

Treated* Post Reform -0.069** 0.002 -0.069 -0.035 0.052** -0.010
(0.030) (0.021) (0.063) (0.020) (0.019) (0.052)
[0.034] [0.926] [0.356] [0.107] [0.011] [0.874]

Observations 960 960 420 960 960 420
R-squared 0.808 0.734 0.871 0.389 0.592 0.732

Calendar Year FE YES YES YES YES YES YES
Year-Birth FE S YES YES YES YES YES YES
Month-Birth FE YES YES YES YES YES YES
Mean pre-reform 1.099 1.811 3.243 0.390 1.115 1.726
Std. dev. pre-reform 0.497 0.376 0.861 0.148 0.588 0.470
Two-stage q-value [0.093] [0.864] [0.365] [0.167] [0.071] [0.864]

Notes: The dependent variables are the mortality rate (number of men/women that died divided by the total
number of men/women born in each cohort and treatment) (1) of men between the ages of 14 and 29, (2) of
men between the ages of 30 and 45, (3) of men between the ages of 46 and 57, (4) of women between the
ages of 14 and 29, (5) of women between the ages of 30 and 45, and (6) of women between the ages of 46
and 57. All dependent variables are multiplied by 1,000. Regressions include year of death, year of birth and
month of birth dummies. Treated individuals are those born from March to May, and the control are those
born from August to October. Robust standard errors clustered at cohort level in parentheses, the p-value of
the wild bootstrap with 999 replications in brackets, and two-stage q-values following Anderson (2008) are
located at the bottom. * significant at 10%; ** significant at 5%; *** significant at 1%. Source: Mortality
Registries (1975-2018), all men and women from cohorts 1961-1965 and 1967-1971.
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Figure 2: Gender-specific Mortality Rates by Cohort

(a) Mortality rate of individuals aged 14 to 29
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(b) Mortality rate of individuals aged 30 to 45
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(c) Mortality rate of individuals aged 46 to 57
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Notes: The dots and triangles represent the average mortality rate of men/women in each cohort, 1961-1971. The lines are the linear predictions from Regression 1. Source:
Mortality Registries (1975-2018), all men and women from cohorts 1961-1965 and 1967-1971.
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Figure 3: Effect of the Reform on Men’s Mortality Rate by Cause of Death

(a) Mortality rate by cause of death of men aged 14 to 29
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(b) Mortality rate by cause of death of men aged 30 to 45
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Notes: This figure shows the impact of the reform on men’s mortality rate by cause of death. The graphs
report the point estimates and the 95% confidence interval of the interaction term (Treated* Post Reform)
from Regression 1. The dependent variables are the mortality rate (number of men that died divided by the
total number of men born in each cohort and treatment) (a) between the ages of 14 and 29, or (b) between the
ages of 30 and 45, due to the different causes of death. All dependent variables are multiplied by 1,000. The
estimates that are significant at the 5% (10%) level are shown in dark (light) red. Two-stage q-values following
Anderson (2008) are located on top of the point estimates. Source: Mortality Registries (1975-2018), all men
from cohorts 1961-1965 and 1967-1971.



Figure 4: Effect of the Reform on Women’s Mortality Rate by Cause of Death

(a) Mortality rate by cause of death of women aged 14 to 29
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(b) Mortality rate by cause of death of women aged 30 to 45
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Notes: This figure shows the impact of the reform on women’s mortality rate by cause of death. The graphs
report the point estimates and the 95% confidence interval of the interaction term (Treated* Post Reform)
from Regression 1. The dependent variables are the mortality rate (number of women that died divided by
the total number of women born in each cohort and treatment) (a) between the ages of 14 and 29, or (b)
between the ages of 30 and 45, due to the different causes of death. All dependent variables are multiplied
by 1,000. The estimates that are significant at the 5% (10%) level are shown in dark (light) red. Two-stage
q-values following Anderson (2008) are located on top of the point estimates. Source: Mortality Registries
(1975-2018), all women from cohorts 1961-1965 and 1967-1971.



Figure 5: Effect of the Reform on Mortality Rate by Cause of Death (Under
30)

(a) Mortality rate by cause of death of men aged 14 to 29
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(b) Mortality rate by cause of death of women aged 14 to 29
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Notes: This figure shows the impact of the reform on the mortality rate by cause of death of (a) men or
(b) women under the age of 30. The graphs reports the point estimates and the 95% confidence interval of
the interaction term (Treated* Post Reform) from Regression 1. The dependent variables are the mortality
rate (number of men/women that died divided by the total number of men/women born in each cohort and
treatment) of (a) men or (b) women aged 14-29 by the different causes of death.All dependent variables are
multiplied by 1,000. The estimates that are significant at the 5% (10%) level are shown in dark (light) red.
Two-stage q-values following Anderson (2008) are located on top of the point estimates. Source: Mortality
Registries (1975-2018), all men and women from cohorts 1961-1965 and 1967-1971.



Figure 6: Effect of the Reform on Mortality Rate by Cause of Death (Over 30)

(a) Mortality rate by cause of death of women aged 30 to 45
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Notes: This figure shows the impact of the reform on the mortality rate by cause of death of (a) men or
(b) women over the age of 30. The graphs reports the point estimates and the 95% confidence interval of
the interaction term (Treated* Post Reform) from Regression 1. The dependent variables are the mortality
rate (number of men/women that died divided by the total number of men/women born in each cohort and
treatment) of (a) men or (b) women aged 30-45 by the different causes of death.All dependent variables are
multiplied by 1,000. The estimates that are significant at the 5% (10%) level are shown in dark (light) red.
Two-stage q-values following Anderson (2008) are located on top or next to the point estimates. Source:
Mortality Registries (1975-2018), all men and women from cohorts 1961-1965 and 1967-1971.



Table 2: Effect of the Reform on Women’s Risky Behaviors

Ever Used Age at First Total Number Ever Taken Knows Results Never Drinks Drinks less
Injectable Drugs Sexual Relationship Sexual Partners HIV Test of HIV Test Smokes Ex-smoker smoked Drinks daily once month

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Treated 0.028 -0.411 -0.079 -0.113 -0.075 -0.081* -0.010 0.089* 0.003 -0.046** 0.022
(0.017) (0.565) (0.197) (0.084) (0.073) (0.031) (0.024) (0.036) (0.043) (0.014) (0.027)
[0.183] [0.482] [0.697] [0.262] [0.393] [0.065] [0.653] [0.064] [0.932] [0.029] [0.443]

Treated* Post Reform -0.014 0.234 -0.029 0.112* 0.107** 0.079** -0.028 -0.068** -0.015 0.050** -0.115**
(0.013) (0.427) (0.092) (0.054) (0.051) (0.024) (0.016) (0.024) (0.049) (0.021) (0.032)
[0.338] [0.609] [0.780] [0.055] [0.036] [0.017] [0.111] [0.042] [0.767] [0.025] [0.020]

Observations 1,733 1,484 1,661 1,718 1,732 2,956 2,956 2,956 2,949 2,029 2,029
R-squared 0.012 0.009 0.033 0.021 0.020 0.012 0.009 0.017 0.013 0.031 0.028

Year-Interview FE YES YES YES YES YES YES YES YES YES YES YES
Birth-Year FE YES YES YES YES YES YES YES YES YES YES YES
Birth-Month FE YES YES YES YES YES YES YES YES YES YES YES
Mean pre-reform 0.0101 19.49 1.770 0.295 0.280 0.325 0.245 0.395 0.770 0.104 0.394
Std. dev. pre-reform 0.100 3.260 1.103 0.456 0.449 0.469 0.430 0.489 0.420 0.305 0.489

Notes: The dependent variables are (1) the probability of ever used injectable drugs, (2) the age at which women had their first sexual relationship, (3) the total number of
sexual partners, (4) the probability of having ever taken a HIV test, (5) the probability of knowing the results of the HIV test, (6) the probability that the woman smokes, (7)
the probability that the woman is an ex-smoker, (8) the probability of never have smoked, (9) the probability of having ever drunk alcohol, (10) the probability of consuming
alcohol daily, and (11) the probability of consuming alcohol less than once a month. Regressions include year of death, year of birth and month of birth dummies. Treated
individuals are those born from March to May, and the control are those born from August to October. Robust standard errors clustered at cohort level in parentheses, and
the p-value of the wild bootstrap with 999 replications in brackets. * significant at 10%; ** significant at 5%; *** significant at 1%. Source: (1-5) Survey on Health and
Sexual Habits (2003) and (6-11) Spanish National Health Survey (2006 and 2012), all women from cohorts 1961-1965 and 1967-1971.

33



Table 3: Robustness Check: Men’s Mortality Rate Aged 14 to 29

Mortality rate- Men under 30
(1) (2) (3) (4) (5) (6) (7) (8)

Treated 0.103** 0.137*** 0.150*** 0.091*** 0.088** 0.034 0.222*** 0.045***
(0.024) (0.029) (0.033) (0.025) (0.029) (0.025) (0.043) (0.008)
[0.019] [0.003] [0.003] [0.006] [0.020] [0.216] [0.000] [0.000]

Treated* Post Reform -0.067* -0.053* -0.067* -0.062** -0.069** -0.107* -0.077** -0.019**
(0.025) (0.030) (0.030) (0.028) (0.030) (0.048) (0.026) (0.008)
[0.051] [0.095] [0.062] [0.032] [0.034] [0.054] [0.015] [0.019]

Post Reform 0.088
(0.223)
[0.647]

Observations 1,056 960 864 17,952 960 960 1,920 60
R-squared 0.810 0.804 0.796 0.249 0.834 0.809 0.761 0.886

Year-Death FE YES YES YES YES YES YES YES YES
Year-Birth FE YES YES YES YES YES YES YES YES
Month-Birth FE YES YES YES YES YES NO YES YES
Age Death FE NO NO NO NO YES NO NO NO
Region FE NO NO NO YES NO NO NO NO
Linear Month Trend NO NO NO NO NO YES NO NO
Mean pre-reform 1.050 1.087 1.076 1.147 1.099 1.099 1.129 0.271
Std. dev. pre-reform 0.474 0.485 0.481 1.368 0.497 0.497 0.510 0.0246

Notes: The dependent variable is men’s mortality rate (number of men that died divided by the total number of
men born in each cohort and treatment) between the ages of 14 and 29 (multiplied by 1,000). Regressions (1)
assume the 1964 to 1966 cohorts to be partially affected by the reform, (2-3) eliminate the cohorts 1965-66
and 1964-66 from the analysis, (4) include regional FE, (5) include age of death FE, (6) include month of
birth linear trends, (7) assumes treated individuals are those born from January to July and control individuals
those born from August to December, and (8) uses age-adjusted mortality rates as a dependent variable. All
regressions include year of death and year of birth dummies. For regressions (1-6, 8) treated individuals are
those born from March to May, and the control are those born from August to October. Robust standard errors
clustered at cohort level in parentheses, and the p-value of the wild bootstrap with 999 replications in brackets.
* significant at 10%; ** significant at 5%; *** significant at 1%. Source: Mortality Registries (1975-2018),
all men from cohorts 1961-1965 and 1967-1971.
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Table 4: Robustness Check: Women’s Mortality Aged 30 to 45

Mortality rate- Women over 30
(1) (2) (3) (4) (5) (6) (7) (8)

Treated 0.006 0.005 0.024 0.020 -0.013 -0.002 0.045** 0.007
(0.030) (0.025) (0.026) (0.018) (0.018) (0.022) (0.016) (0.005)
[0.856] [0.911] [0.410] [0.306] [0.545] [0.963] [0.034] [0.179]

Treated* Post Reform 0.061** 0.045** 0.049 0.042** 0.052** 0.099*** 0.034*** 0.008***
(0.025) (0.021) (0.026) (0.018) (0.019) (0.027) (0.013) (0.003)
[0.014] [0.048] [0.101] [0.034] [0.011] [0.008] [0.005] [0.005]

Post Reform -0.046
(0.117)
[0.724 ]

Observations 1,056 960 864 17,952 960 960 1,920 60
R-squared 0.589 0.595 0.595 0.098 0.616 0.593 0.575 0.949

Year-Death FE YES YES YES YES YES YES YES YES
Year-Birth FE YES YES YES YES YES YES YES YES
Month-Birth FE YES YES YES YES YES NO YES YES
Age Death FE NO NO NO NO YES NO NO NO
Region FE NO NO NO YES NO NO NO NO
Linear Month Trend NO NO NO NO NO YES NO NO
Mean pre-reform 0.752 0.730 0.733 0.778 0.733 0.733 1.115 0.147
Std. dev. pre-reform 0.207 0.219 0.220 1.084 0.212 0.212 0.582 0.012

Notes: The dependent variable is women’s mortality rate (number of women that died divided by the total
number of women born in each cohort and treatment) between the ages of 30 and 45 (multiplied by 1,000).
Regressions (1) assume the 1964 to 1966 cohorts to be partially affected by the reform, (2-3) eliminate the
cohorts 1965-66 and 1964-66 from the analysis, (4) include regional FE, (5) include age of death FE, (6)
include month of birth linear trends, (7) assumes treated individuals are those born from January to July
and control individuals those born from August to December, and (8) uses age-adjusted mortality rates as a
dependent variable. All regressions include year of death and year of birth dummies. For regressions (1-6, 8)
treated individuals are those born from March to May, and the control are those born from August to October.
Robust standard errors clustered at cohort level in parentheses, and the p-value of the wild bootstrap with 999
replications in brackets. * significant at 10%; ** significant at 5%; *** significant at 1%. Source: Mortality
Registries (1975-2018), all women from cohorts 1961-1965 and 1967-1971.
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Figure 7: Placebos

(a) Mortality rate for men aged 14 to 29

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1967
Ye

ar
 o

f t
he

 R
ef

or
m

-.25 -.2 -.15 -.1 -.05 0 .05 .1 .15 .2 .25
Estimated Coeficient Treat*Postref

(b) Mortality rate for women aged 30 to 45
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Notes: These graphs report the point estimates and the 95% confidence interval of the interaction term
(Treated* Post Reform) from Regression 1 assuming the first individuals affected by the reform where those
born in 1954, 1955, 1957, 1958, 1959, 1960, 1961, 1962, and 1963. The dependent variables are the mortality
rate (number of men/women that died divided by the total number of men/women born in each cohort and
treatment) (a) of men between the ages of 14 and 29, or (b) of women between the ages of 30 and 45. All
dependent variables are multiplied by 1,000. For the placebo estimates (the ones in black), we only consider
cohorts not affected by the real reform: 1951-1965. For comparison, we also report (in red) the point estimate
and the 95% confidence interval of the interaction term of regression that can be found in column 2 and 6 of
Table 1. Source: Mortality Registries (1975-2018), all men and women from the 1951-1965 cohorts.



Figure 8: Placebos by Cause of Death

(a) External causes- Men aged 14 to 29
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(b) External causes- Women aged 14 to 29
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(c) Infectious & parasitic diseases- Women
aged 30 to 45
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(d) Circulatory & respiratory system
diseases- Women aged 30 to 45
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Notes: These graphs report the point estimates and the 95% confidence interval of the interaction term
(Treated* Post Reform) from Regression 1 assuming the first individuals affected by the reform where those
born in 1954, 1955, 1957, 1958, 1959, 1960, 1961, 1962, and 1963. The dependent variables are the mortality
rate (number of men/women that died divided by the total number of men/women born in each cohort and
treatment) (a) of men between the ages of 14 and 29 due to external causes of mortality, (b) of women be-
tween the ages of 14 and 29 due to external causes of mortality, (c) of women between the ages of 30 and 45
due to infectious or parasitic diseases, or (d) of women between the ages of 30 and 45 due to diseases of the
circulatory or respiratory system. All dependent variables are multiplied by 1,000. For the placebo estimates
(the ones in black), we only consider cohorts not affected by the real reform: 1951-1965. For comparison, we
also report (in red and dashed) the point estimate and the 95% confidence interval of the interaction term of
regression that can be found in Tables 3 and 4. Source: Mortality Registries (1975-2018), all men and women
from the 1951-1965 cohorts.



Appendix Tables and Figures

Table A1: Effect of the Reform on the Mortality Rate by Cause of Death among Men Aged 14 to 29

Mortality rate- Men under 30

External Circulatory & Respiratory Infectious & Nervous & Digestive Abnormal Clinical Other
Causes Tumors System Diseases Parasitic Diseases System Diseases Laboratory Symptoms Causes

(1) (2) (3) (4) (5) (6) (7)

Treated 0.048*** -0.005 -0.001 0.006 -0.002 -0.000 -0.008
(0.013) (0.007) (0.010) (0.008) (0.003) (0.005) (0.005)
[0.006] [0.523] [0.889] [0.489] [0.414] [0.898] [0.177]

Treated* Post Reform -0.079*** 0.006 -0.004 0.003 0.000 0.000 0.005
(0.019) (0.007) (0.006) (0.013) (0.003) (0.004) (0.005)
[0.003] [0.417] [0.542] [0.851] [0.985] [0.891] [0.346]

Observations 960 960 960 960 960 960 960
R-squared 0.611 0.071 0.337 0.654 0.184 0.244 0.315

Year-Death FE YES YES YES YES YES YES YES
Year-Birth FE YES YES YES YES YES YES YES
Month-Birth FE YES YES YES YES YES YES YES
Mean pre-reform 0.673 0.0866 0.129 0.0922 0.0236 0.0421 0.0829
Std. dev. pre-reform 0.323 0.0555 0.0850 0.173 0.0315 0.0441 0.0751
Two-stage q-value [0.022] [1.000] [1.000] [1.000] [1.000] [1.000] [1.000]

Notes: The dependent variables are the mortality rate (number of men that died divided by the total number of men born in each cohort and treatment) between the ages of 14
and 29 due to (1) external causes of mortality, (2) tumors, (3) diseases of the circulatory or respiratory system, (4) infectious or parasitic diseases, (5) diseases of the nervous
or digestive system, (6) abnormal clinical or laboratory symptoms, or (7) other causes. All dependent variables are multiplied by 1,000. Regressions include year of death,
year of birth and month of birth dummies. Treated individuals are those born from March to May, and the control are those born from August to October. Robust standard
errors clustered at cohort level in parentheses, the p-value of the wild bootstrap with 999 replications in brackets, and two-stage q-values following Anderson (2008) are
located at the bottom. * significant at 10%; ** significant at 5%; *** significant at 1%. Source: Mortality Registries (1975-2018), all men from cohorts 1961-1965 and
1967-1971.



Table A2: Effect of the Reform on the Mortality Rate by Cause of Death among Men Aged 30 to 45

Mortality rate- Men over 30

External Circulatory & Respiratory Infectious & Nervous & Digestive Abnormal Clinical Other
Causes Tumors System Diseases Parasitic Diseases System Diseases Laboratory Symptoms Causes

(1) (2) (3) (4) (5) (6) (7)

Treated 0.010 0.008 0.008 0.033* 0.003 0.001 -0.009
(0.013) (0.017) (0.012) (0.015) (0.005) (0.005) (0.007)
[0.425] [0.705] [0.550] [0.072] [0.509] [0.780] [0.257]

Treated* Post Reform 0.003 0.006 0.014 -0.019 -0.001 -0.003 0.001
(0.014) (0.015) (0.012) (0.010) (0.008) (0.003) (0.007)
[0.865] [0.659] [0.248] [0.129] [0.893] [0.382] [0.848]

Observations 960 960 960 960 960 960 960
R-squared 0.435 0.628 0.525 0.843 0.418 0.200 0.176

Year-Death FE YES YES YES YES YES YES YES
Year-Birth FE YES YES YES YES YES YES YES
Month-Birth FE YES YES YES YES YES YES YES
Mean pre-reform 0.533 0.297 0.292 0.425 0.123 0.0716 0.0943
Std. dev. pre-reform 0.187 0.186 0.138 0.308 0.0800 0.0553 0.0590
Two-stage q-value [1.000] [1.000] [1.000] [1.000] [1.000] [1.000] [1.000]

Notes: The dependent variables are the mortality rate (number of men that died divided by the total number of men born in each cohort and treatment) between the ages of 30
and 45 due to (1) external causes of mortality, (2) tumors, (3) diseases of the circulatory or respiratory system, (4) infectious or parasitic diseases, (5) diseases of the nervous
or digestive system, (6) abnormal clinical or laboratory symptoms, or (7) other causes. All dependent variables are multiplied by 1,000. Regressions include year of death,
year of birth and month of birth dummies. Treated individuals are those born from March to May, and the control are those born from August to October. Robust standard
errors clustered at cohort level in parentheses, the p-value of the wild bootstrap with 999 replications in brackets, and two-stage q-values following Anderson (2008) are
located at the bottom. * significant at 10%; ** significant at 5%; *** significant at 1%. Source: Mortality Registries (1975-2018), all men from cohorts 1961-1965 and
1967-1971.



Table A3: Effect of the Reform on the Mortality Rate by Cause of Death among Women Aged 14 to 29

Mortality rate- Women under 30

External Circulatory & Respiratory Infectious & Nervous & Digestive Abnormal Clinical Other
Causes Tumors System Diseases Parasitic Diseases System Diseases Laboratory Symptoms Causes

(1) (2) (3) (4) (5) (6) (7)

Treated 0.011 -0.004 0.005 0.002 0.002 0.003 0.002
(0.010) (0.005) (0.008) (0.004) (0.002) (0.003) (0.005)
[0.273] [0.422] [0.551] [0.594] [0.269] [0.365] [0.653]

Treated* Post Reform -0.021** 0.001 -0.007 0.002 -0.002 -0.005* -0.005
(0.009) (0.006) (0.007) (0.002) (0.002) (0.002) (0.006)
[0.034] [0.849] [0.337] [0.436] [0.415] [0.059] [0.437]

Observations 960 960 960 960 960 960 960
R-squared 0.201 0.064 0.112 0.562 0.081 0.066 0.097

Year-Death FE YES YES YES YES YES YES YES
Year-Birth FE YES YES YES YES YES YES YES
Month-Birth FE YES YES YES YES YES YES YES
Mean pre-reform 0.160 0.0656 0.0610 0.0364 0.0114 0.0145 0.0519
Std. dev. pre-reform 0.0909 0.0522 0.0472 0.0635 0.0210 0.0239 0.0469
Two-stage q-value [0.261] [1.000] [0.574] [0.574] [0.574] [0.261] [0.574]

Notes: The dependent variables are the mortality rate (number of women that died divided by the total number of women born in each cohort and treatment) between
the ages of 14 and 29 due to (1) external causes of mortality, (2) tumors, (3) diseases of the circulatory or respiratory system, (4) infectious or parasitic diseases, (5)
diseases of the nervous or digestive system, (6) abnormal clinical or laboratory symptoms, or (7) other causes. All dependent variables are multiplied by 1,000. Regressions
include year of death, year of birth and month of birth dummies. Treated individuals are those born from March to May, and the control are those born from August to
October. Robust standard errors clustered at cohort level in parentheses, the p-value of the wild bootstrap with 999 replications in brackets, and two-stage q-values following
Anderson (2008) are located at the bottom. * significant at 10%; ** significant at 5%; *** significant at 1%. Source: Mortality Registries (1975-2018), all women from
cohorts 1961-1965 and 1967-1971.



Table A4: Effect of the Reform on the Mortality Rate by Cause of Death among Women Aged 30 to 45

Mortality rate- Women over 30

External Circulatory & Respiratory Infectious & Nervous & Digestive Abnormal Clinical Other
Causes Tumors System Diseases Parasitic Diseases System Diseases Laboratory Symptoms Causes

(1) (2) (3) (4) (5) (6) (7)

Treated 0.004 0.033* -0.015** -0.009 -0.006 0.002 0.004
(0.009) (0.016) (0.004) (0.007) (0.006) (0.003) (0.006)
[0.727] [0.071] [0.021] [0.309] [0.382] [0.495] [0.539]

Treated* Post Reform 0.012 0.000 0.014*** 0.012* 0.003 0.003 0.008
(0.008) (0.017) (0.004) (0.006) (0.007) (0.003) (0.008)
[0.208] [0.989] [0.002] [0.061] [0.692] [0.323] [0.347]

Observations 960 960 960 960 960 960 960
R-squared 0.088 0.669 0.228 0.599 0.161 0.104 0.077

Year-Death FE YES YES YES YES YES YES YES
Year-Birth FE YES YES YES YES YES YES YES
Month-Birth FE YES YES YES YES YES YES YES
Mean pre-reform 0.112 0.292 0.106 0.111 0.0388 0.0203 0.0604
Std. dev. pre-reform 0.0674 0.175 0.0677 0.0967 0.0396 0.0304 0.0468
Two-stage q-value [0.532] [0.947] [0.015] [0.225] [0.945] [0.533] [0.533]

Notes: The dependent variables are the mortality rate (number of women that died divided by the total number of women born in each cohort and treatment) between
the ages of 30 and 45 due to (1) external causes of mortality, (2) tumors, (3) diseases of the circulatory or respiratory system, (4) infectious or parasitic diseases, (5)
diseases of the nervous or digestive system, (6) abnormal clinical or laboratory symptoms, or (7) other causes. All dependent variables are multiplied by 1,000. Regressions
include year of death, year of birth and month of birth dummies. Treated individuals are those born from March to May, and the control are those born from August to
October. Robust standard errors clustered at cohort level in parentheses, the p-value of the wild bootstrap with 999 replications in brackets, and two-stage q-values following
Anderson (2008) are located at the bottom. * significant at 10%; ** significant at 5%; *** significant at 1%. Source: Mortality Registries (1975-2018), all women from
cohorts 1961-1965 and 1967-1971.



Table A5: Effect of the Reform on the Mortality Rate among Men Aged 14-29 due to External Causes

Mortality rate due to external causes- Men under 30

Traffic Accidents Other Accidents Suicide Homicide Surgical & Medical Complications Other
(1) (2) (3) (4) (5) (6)

Treated 0.060*** 0.007 -0.004 0.005* 0.000 -0.000
(0.015) (0.016) (0.009) (0.003) (0.001) (0.002)
[0.000] [0.646] [0.646] [0.077] [0.799] [0.882]

Treated* Post Reform -0.055*** -0.020 -0.006 0.003 -0.001 -0.000
(0.017) (0.018) (0.007) (0.004) (0.001) (0.001)
[0.00] [0.306] [0.451] [0.507] [0.354] [0.965]

Observations 960 960 960 960 960 960
R-squared 0.475 0.469 0.389 0.150 0.043 0.363

Year-Death FE YES YES YES YES YES YES
Year-Birth FE YES YES YES YES YES YES
Month-Birth FE YES YES YES YES YES YES
Mean pre-reform 0.325 0.225 0.0620 0.0269 0.00243 0.00537
Std. dev. pre-reform 0.170 0.134 0.0609 0.0353 0.00934 0.0170
Two-stage q-value [0.001] [1.000] [1.000] [1.000] [1.000] [1.000]

Notes: The dependent variables are the mortality rate (number of men that died divided by the total number of men born in each cohort and treatment) between the ages of
14 and 29 due to (1) traffic accidents, (2) other type of accidents, (3) suicide, (4) homicide, (5) surgical or medical complications, or (6) other external causes of mortality.
All dependent variables are multiplied by 1,000. Regressions include year of death, year of birth and month of birth dummies. Treated individuals are those born from
March to May, and the control are those born from August to October. Robust standard errors clustered at cohort level in parentheses, the p-value of the wild bootstrap with
999 replications in brackets, and two-stage q-values following Anderson (2008) are located at the bottom. * significant at 10%; ** significant at 5%; *** significant at 1%.
Source: Mortality Registries (1975-2018), all men from cohorts 1961-1965 and 1967-1971.



Table A6: Effect of the Reform on the Mortality Rate among Women Aged 14-29 due to External Causes

Mortality rate due to external causes- Women under 30

Traffic Accidents Other Accidents Suicide Homicide Surgical & Medical Complications Other
(1) (2) (3) (4) (5) (6)

Treated 0.020** 0.007* 0.001 0.004* 0.000 -0.001
(0.006) (0.004) (0.003) (0.002) (0.001) (0.001)
[0.015] [0.091] [0.752] [0.139] [0.991] [0.096]

Treated* Post Reform -0.018** -0.001 -0.002 -0.001 -0.000 0.001**
(0.006) (0.006) (0.004) (0.001) (0.001) (0.000)
[0.021] [0.864] [0.621] [0.641] [0.898] [0.029]

Observations 960 960 960 960 960 960
R-squared 0.181 0.085 0.128 0.050 0.071 0.200

Year-Death FE YES YES YES YES YES YES
Year-Birth FE YES YES YES YES YES YES
Month-Birth FE YES YES YES YES YES YES
Mean pre-reform 0.0847 0.0445 0.0172 0.00648 0.00153 0.00154
Std. dev. pre-reform 0.0591 0.0430 0.0270 0.0154 0.00776 0.00777
Two-stage q-value [0.096] [1.000] [1.000] [1.000] [1.000] [0.096]

Notes: The dependent variables are the mortality rate (number of women that died divided by the total number of women born in each cohort and treatment) between the
ages of 14 and 29 due to (1) traffic accidents, (2) other type of accidents, (3) suicide, (4) homicide, (5) surgical or medical complications, or (6) other external causes of
mortality. All dependent variables are multiplied by 1,000. Regressions include year of death, year of birth and month of birth dummies. Treated individuals are those born
from March to May, and the control are those born from August to October. Robust standard errors clustered at cohort level in parentheses, the p-value of the wild bootstrap
with 999 replications in brackets, and two-stage q-values following Anderson (2008) are located at the bottom. * significant at 10%; ** significant at 5%; *** significant at
1%. Source: Mortality Registries (1975-2018), all women from cohorts 1961-1965 and 1967-1971.



Table A7: Effect of the Reform on the Mortality Rate among Women Aged 30-45 due to Infectious & Parasitic Diseases
or Circulatory & Respiratory System Diseases

Mortality rate due to- Women over 30

Infectious & Parasitic Diseases Circulatory & Respiratory System Diseases

Infectious Meningococcal Viral AIDS Chronic Rheumatic Ischemic Acute Myocardial Heart Other Heart Respiratory Other Respiratory
Intestinal Diseases Tuberculosis Disease Hepatitis & HIV Other Heart Diseases Diseases Infarction Failure Diseases Influenza Pneumonia Asthma Insufficiency Diseases

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Treated 0.001 -0.000 -0.001 0.003 -0.011* -0.001 -0.001 -0.001 -0.002 -0.003 -0.001 0.001 -0.002 -0.000 -0.000 -0.002
(0.001) (0.001) (0.001) (0.002) (0.005) (0.001) (0.001) (0.001) (0.005) (0.003) (0.005) (0.001) (0.003) (0.001) (0.001) (0.002)
[0.267] [0.958] [0.770] [0.167] [0.084] [0.324] [0.394] [0.500] [0.780] [0.350] [0.858] [0.062] [0.655] [0.978] [0.807] [0.395]

Treated* Post Reform -0.001 -0.000 0.000 -0.001 0.012* 0.002** 0.000 0.004** -0.002 0.005** -0.001 0.001* 0.003 0.001 0.000 0.002
(0.001) (0.001) (0.002) (0.001) (0.006) (0.001) (0.001) (0.002) (0.003) (0.002) (0.003) (0.000) (0.002) (0.001) (0.001) (0.002)
[0.402] [0.932] [0.906] [0.590] [0.082] [0.008] [0.553] [0.063] [0.508] [0.017] [0.837] [0.054] [0.223] [0.496] [0.696] [0.335]

Observations 960 960 960 960 960 960 960 960 960 960 960 960 960 960 960 960
R-squared 0.108 0.058 0.042 0.051 0.626 0.059 0.060 0.083 0.103 0.056 0.115 0.079 0.034 0.045 0.052 0.057

Year-Death FE YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES
Year-Birth FE YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES
Month-Birth FE YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES
Mean pre-reform 0.00221 0.00161 0.00498 0.00398 0.0928 0.00138 0.00143 0.00465 0.0124 0.00823 0.0489 7.94e-05 0.00749 0.00374 0.00189 0.0125
Std. dev. pre-reform 0.00934 0.00791 0.0131 0.0120 0.0922 0.00780 0.00703 0.0139 0.0229 0.0174 0.0437 0.00174 0.0168 0.0116 0.00807 0.0207
Two-stage q-value [1.000] [1.000] [1.000] [1.000] [0.259] [0.051] [0.710] [0.145] [0.710] [0.093] [1.000] [0.371] [0.807] [0.987] [1.000] [0.809]

Notes: The dependent variables are the mortality rate (number of women that died divided by the total number of women born in each cohort and treatment) between the
ages of 30 and 45 due to (1) infectious intestinal diseases, (2) tuberculosis, (3) meningococcal disease, (4) viral hepatitis, (5) AIDS or HIV, (6) other infectious or parasitic
diseases, (7) chronic rheumatic heart diseases, (8) ischemic diseases, (9) acute myocardial infarction, (10) hearth failure, (11) other heart diseases, (12) influenza, (13)
pneumonia, (14) asthma, (15) respiratory insufficiency or (16) other respiratory diseases. All dependent variables are multiplied by 1,000. Regressions include year of
death, year of birth and month of birth dummies. Treated individuals are those born from March to May, and the control are those born from August to October. Robust
standard errors clustered at cohort level in parentheses, the p-value of the wild bootstrap with 999 replications in brackets, and two-stage q-values following Anderson
(2008) are located at the bottom. * significant at 10%; ** significant at 5%; *** significant at 1%. Source: Mortality Registries (1975-2018), all women from cohorts
1961-1965 and 1967-1971.



Figure A1: Gender-specific Mortality Rates by Cohort

(a) Mortality rate of men aged 14-29 due
to external causes
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(b) Mortality rate of women aged 14-29
due to external causes
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(c) Mortality rate of women aged 30-45
due to infectious or parasitic diseases
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(d) Mortality rate of women aged 30-45
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Notes: The dots and triangles represent the average mortality rate of men/women in each cohort, 1961-1971,
due to that specific cause of death. The lines are the linear predictions from Regression 1. Source: Mortality
Registries (1975-2018), all men and women from cohorts 1961-1965 and 1967-1971.



Table A8: Effect of the Reform on Men’s Risky Behaviors

Ever Used Age at First Total Number Ever Taken Knows Results Never Drinks Drinks less
Injectable Drugs Sexual Relationship Sexual Partners HIV Test of HIV Test Smokes Ex-smoker smoked Drinks daily once month

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Treated -0.007 -0.068 -0.138 0.041 0.039 -0.048 0.046 0.005 0.021 -0.004 0.005
(0.032) (0.463) (0.231) (0.072) (0.073) (0.030) (0.037) (0.056) (0.029) (0.023) (0.028)
[0.831] [0.871] [0.572] [0.601] [0.612] [0.193] [0.225] [0.923] [0.617] [0.862] [0.906]

Treated* Post Reform -0.033** 0.580 -0.103 0.013 -0.007 0.067 -0.030 -0.049 0.003 -0.031 -0.063**
(0.014) (0.451) (0.157) (0.035) (0.039) (0.053) (0.025) (0.052) (0.031) (0.033) (0.020)
[0.041] [0.255] [0.530] [0.710] [0.868] [0.264] [0.278] [0.394] [0.936] [0.420] [0.019]

Observations 1,487 1,300 1,402 1,480 1,485 2,441 2,441 2,441 2,438 2,074 2,074
R-squared 0.010 0.021 0.029 0.018 0.017 0.006 0.022 0.030 0.006 0.060 0.045

Year-Interview FE YES YES YES YES YES YES YES YES YES YES YES
Birth-Year FE YES YES YES YES YES YES YES YES YES YES YES
Birth-Month FE YES YES YES YES YES YES YES YES YES YES YES
Mean pre-reform 0.0356 18.63 2.910 0.208 0.193 0.392 0.286 0.286 0.908 0.242 0.236
Std. dev. pre-reform 0.185 3.356 1.496 0.406 0.395 0.488 0.452 0.452 0.289 0.428 0.425

Notes: The dependent variables are (1) the probability of ever used injectable drugs, (2) the age at which men had their first sexual relationship, (3) the total number of
sexual partners, (4) the probability of having ever taken a HIV test, (5) the probability of knowing the results of the HIV test, (6) the probability that the man smokes, (7)
the probability that the man is an ex-smoker, (8) the probability of never have smoked, (9) the probability of having ever drunk alcohol, (10) the probability of consuming
alcohol daily, and (11) the probability of consuming alcohol less than once a month. Regressions include year of death, year of birth and month of birth dummies. Treated
individuals are those born from March to May, and the control are those born from August to October. Robust standard errors clustered at cohort level in parentheses, and
the p-value of the wild bootstrap with 999 replications in brackets. * significant at 10%; ** significant at 5%; *** significant at 1%. Source: (1-5) Survey on Health and
Sexual Habits (2003) and (6-11) Spanish National Health Survey (2006 and 2012), all men from cohorts 1961-1965 and 1967-1971.



Table A9: Robustness Check: Mortality Rate among Men Aged 14-29 due to
External Causes

Mortality rate due to external causes
(1) (2) (3) (4) (5) (6) (7) (8)

Treated 0.082* 0.105*** 0.115** 0.073** 0.069*** 0.031* 0.170*** 0.020***
(0.016) (0.024) (0.026) (0.014) (0.016) (0.014) (0.029) (0.006)
[0.076] [0.011] [0.015] [0.002] [0.002] [0.081] [0.000] [0.003]

Treated* Post Reform -0.074** -0.079** -0.096*** -0.077*** -0.079*** -0.057 -0.071*** -0.020***
(0.021) (0.022) (0.018) (0.017) (0.019) (0.031) (0.017) (0.005)
[0.047] [0.011] [0.007] [0.001] [0.003] [0.101] [0.000] [0.002]

Post Reform 0.030
(0.173)
[0.849]

Observations 1,056 864 768 17,952 960 960 1,920 60
R-squared 0.619 0.601 0.599 0.160 0.765 0.612 0.557 0.755

Year-Death FE YES YES YES YES YES YES YES YES
Year-Birth FE YES YES YES YES YES YES YES YES
Month-Birth FE YES YES YES YES YES NO YES YES
Age Death FE NO NO NO NO YES NO NO NO
Region FE NO NO NO YES NO NO NO NO
Linear Month Trend NO NO NO NO NO YES NO NO
Mean pre-reform 0.614 0.647 0.647 0.708 0.647 0.647 0.673 0.163
Std. dev. pre-reform 0.290 0.308 0.308 1.060 0.308 0.308 0.323 0.023

Notes: The dependent variable is men’s mortality rate (number of men that died divided by the total number
of men born in each cohort and treatment) between the ages of 14 and 29 due to external causes (multiplied by
1,000). Regressions (1) assume the 1964 to 1966 cohorts to be partially affected by the reform, (2-3) eliminate
the cohorts 1965-66 and 1964-66 from the analysis, (4) include regional FE, (5) include age of death FE, (6)
include month of birth linear trends, (7) assumes treated individuals are those born from January to July
and control individuals those born from August to December, and (8) uses age-adjusted mortality rates as a
dependent variable. All regressions include year of death and year of birth dummies. For regressions (1-6, 8)
treated individuals are those born from March to May, and the control are those born from August to October.
Robust standard errors clustered at cohort level in parentheses, and the p-value of the wild bootstrap with 999
replications in brackets. * significant at 10%; ** significant at 5%; *** significant at 1%. Source: Mortality
Registries (1975-2018), all men from cohorts 1961-1965 and 1967-1971.



Table A10: Robustness Check: Mortality Rate among Men and Women Aged
14-29 due to External Causes

Mortality rate due to external causes
(1) (2) (3) (4) (5) (6) (7) (8)

Treated 0.041* 0.028*** 0.031** 0.027** 0.031*** 0.002 0.040*** 0.006**
(0.015) (0.010) (0.013) (0.009) (0.009) (0.008) (0.014) (0.003)
[0.076] [0.007] [0.007] [0.012] [0.001] [0.654] [0.000] [0.028]

Treated* Post Reform -0.023** -0.019* -0.024** -0.016 -0.021** -0.026* -0.011 -0.005**
(0.010) (0.010) (0.011) (0.010) (0.009) (0.013) (0.008) (0.002)
[0.047] [0.089] [0.039] [0.149] [0.034] [0.059] [0.209] [0.012]

Post Reform 0.005
(0.063)
[0.209]

Observations 1,056 864 768 17,952 960 960 1,920 60
R-squared 0.194 0.199 0.205 0.035 0.314 0.206 0.201 0.429

Year-Death FE YES YES YES YES YES YES YES YES
Year-Birth FE YES YES YES YES YES YES YES YES
Month-Birth FE YES YES YES YES YES NO YES YES
Age Death FE NO NO NO NO YES NO NO NO
Region FE NO NO NO YES NO NO NO NO
Linear Month Trend NO NO NO NO NO YES NO NO
Mean pre-reform 0.156 0.156 0.156 0.173 0.156 0.156 0.160 0.033
Std. dev. pre-reform 0.084 0.084 0.084 0.548 0.084 0.084 0.090 0.006

Notes: The dependent variable is women’s mortality rate (number of women that died divided by the total
number of women born in each cohort and treatment) between the ages of 14 and 29 due to external causes
(multiplied by 1,000). Regressions (1) assume the 1964 to 1966 cohorts to be partially affected by the reform,
(2-3) eliminate the cohorts 1965-66 and 1964-66 from the analysis, (4) include regional FE, (5) include age of
death FE, (6) include month of birth linear trends, (7) assumes treated individuals are those born from January
to July and control individuals those born from August to December, and (8) uses age-adjusted mortality rates
as a dependent variable. All regressions include year of death and year of birth dummies. For regressions
(1-6, 8) treated individuals are those born from March to May, and the control are those born from August to
October. Robust standard errors clustered at cohort level in parentheses, and the p-value of the wild bootstrap
with 999 replications in brackets. * significant at 10%; ** significant at 5%; *** significant at 1%. Source:
Mortality Registries (1975-2018), all women from cohorts 1961-1965 and 1967-1971.



Table A11: Robustness Check: Mortality Rate among Women Aged 30-45 due
to Infectious or Parasetic Diseases

Mortality rate due to infectious & parasitic diseases
(1) (2) (3) (4) (5) (6) (7) (8)

Treated -0.004 -0.007 -0.012 -0.002 -0.010 -0.008 0.001 -0.000
(0.008) (0.008) (0.008) (0.006) (0.007) (0.013) (0.008) (0.002)
[0.683] [0.484] [0.328] [0.749] [0.231] [0.499] [0.888] [0.752]

Treated* Post Reform 0.012 0.011 0.016** 0.010* 0.012* 0.011 0.004 0.003**
(0.007) (0.007) (0.007) (0.005) (0.006) (0.014) (0.005) (0.001)
[0.121] [0.148] [0.015] [0.074] [0.061] [0.472] [0.510] [0.047]

Post Reform 0.007
(0.044)
[0.880]

Observations 1,056 864 768 17,952 960 960 1,920 60
R-squared 0.588 0.616 0.611 0.085 0.604 0.600 0.601 0.935

Year-Death FE YES YES YES YES YES YES YES YES
Year-Birth FE YES YES YES YES YES YES YES YES
Month-Birth FE YES YES YES YES YES NO YES YES
Age Death FE NO NO NO NO YES NO NO NO
Region FE NO NO NO YES NO NO NO NO
Lineal Month Trend NO NO NO NO NO YES NO NO
Mean pre-reform 0.114 0.107 0.107 0.101 0.107 0.107 0.111 0.021
Std. dev. pre-reform 0.099 0.095 0.095 0.403 0.095 0.095 0.096 0.007

Notes: The dependent variable is women’s mortality rate (number of women that died divided by the total
number of women born in each cohort and treatment) between the ages of 30 and 45 due to infectious or
parasitic diseases (multiplied by 1,000). Regressions (1) assume the 1964 to 1966 cohorts to be partially
affected by the reform, (2-3) eliminate the cohorts 1965-66 and 1964-66 from the analysis, (4) include regional
FE, (5) include age of death FE, (6) include month of birth linear trends, (7) assumes treated individuals are
those born from January to July and control individuals those born from August to December, and (8) uses
age-adjusted mortality rates as a dependent variable. All regressions include year of death and year of birth
dummies. For regressions (1-6, 8) treated individuals are those born from March to May, and the control are
those born from August to October. Robust standard errors clustered at cohort level in parentheses, and the
p-value of the wild bootstrap with 999 replications in brackets. * significant at 10%; ** significant at 5%;
*** significant at 1%. Source: Mortality Registries (1975-2018), all women from cohorts 1961-1965 and
1967-1971.



Table A12: Robustness Check: Mortality Rate among Women Aged 30-45 due
to Diseases of the Circulatory or Respiratory System

Mortality rate due to circulatory & respiratory system diseases
(1) (2) (3) (4) (5) (6) (7) (8)

Treated 0.013 -0.008 -0.008 0.004 -0.010* -0.015 0.001 0.001
(0.007) (0.005) (0.006) (0.005) (0.005) (0.010) (0.008) (0.002)
[0.143] [0.144] [0.257] [0.393] [0.073] [0.205] [0.902] [0.493]

Treated* Post Reform 0.011* 0.012*** 0.012** 0.010* 0.014*** 0.020 0.015*** 0.002**
(0.005) (0.004) (0.005) (0.005) (0.004) (0.013) (0.004) (0.001)
[0.064] [0.003] [0.023] [0.059] [0.002] [0.160] [0.001] [0.017]

Post Reform 0.061
(0.030)
[0.153]

Observations 1,056 864 768 17,952 960 960 1,920 60
R-squared 0.235 0.239 0.239 0.023 0.246 0.226 0.226 0.725

Year-Death FE YES YES YES YES YES YES YES YES
Year-Birth FE YES YES YES YES YES YES YES YES
Month-Birth FE YES YES YES YES YES NO YES YES
Age Death FE NO NO NO NO YES NO NO NO
Region FE NO NO NO YES NO NO NO NO
Linear Month Trend NO NO NO NO NO YES NO NO
Mean pre-reform 0.103 0.101 0.101 0.097 0.101 0.101 0.106 0.019
Std. dev. pre-reform 0.062 0.063 0.063 0.347 0.063 0.063 0.067 0.006

Notes: The dependent variable is women’s mortality rate (number of women that died divided by the total
number of women born in each cohort and treatment) between the ages of 30 and 45 due to diseases of the
circulatory or respiratory system (multiplied by 1,000). Regressions (1) assume the 1964 to 1966 cohorts to
be partially affected by the reform, (2-3) eliminate the cohorts 1965-66 and 1964-66 from the analysis, (4)
include regional FE, (5) include age of death FE, (6) include month of birth linear trends, (7) assumes treated
individuals are those born from January to July and control individuals those born from August to December,
and (8) uses age-adjusted mortality rates as a dependent variable. All regressions include year of death and
year of birth dummies. For regressions (1-6, 8) treated individuals are those born from March to May, and the
control are those born from August to October. Robust standard errors clustered at cohort level in parentheses,
and the p-value of the wild bootstrap with 999 replications in brackets. * significant at 10%; ** significant
at 5%; *** significant at 1%. Source: Mortality Registries (1975-2018), all women from cohorts 1961-1965
and 1967-1971.



Figure A2: Robustness: Gender-specific Mortality Rates with Different Age Brackets

(a) Mortality rate of men below certain age
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(b) Mortality rate of men after certain age
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(c) Mortality rate of women below certain age
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(d) Mortality rate of women after certain age
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Notes: This figure shows the impact of the reform on the mortality rate of (a) men aged 14 to the age indicated in the x-axis, (b) men between the age indicated in the x-axis
and 45 years old, (c) women aged 14 to the age indicated in the x-axis, and (d) women between the age indicated in the x-axis and 45 years old. The graphs reports the
point estimates and the 95% confidence interval of the interaction term (Treated* Post Reform) from Regression 1. The dependent variables are the mortality rate (number
of men/women that died divided by the total number of men/women born in each cohort and treatment) of men or women in the age bracket that is indicated. All dependent
variables are multiplied by 1,000. Source: Mortality Registries (1975-2018), all men and women from cohorts 1961-1965 and 1967-1971.



6 Data Appendix

We have used different databases throughout this paper. In this section, we aim to describe
these databases and explain the main variables used in our previous analysis.

Mortality Registries

This database contains administrative data from death certificates for the universe of individu-
als who died in Spain between 1975 and 2018. These data have been obtained from the Spanish
National Institute of Statistics. The death certificate is completed by the doctor who certifies
the death in the part relating to personal data and the cause of death. The Civil Registry in
which the death is registered completes the data related to the recording and the relatives, and
the data on the deceased’s residence, nationality and profession. In the case of deaths that occur
in special circumstances and in which a court intervenes, the information is completed by the
court.

The raw microdata contain 15,393,125 deaths. We then restrict the sample to deaths of Spanish
individuals born between 1961 and 1971 and aged 14-57 at the time of death. We also discard
individuals born in 1966, and who therefore turned 14 the year the reform took place (1980),
and those individuals born in January, February, June, July, November, and December. Thus,
we finally have a total of 155,882 deaths in our sample.

Here we define the main dependent variables used throughout the paper, and whose descriptive
statistics can be found in Table B1, B2, B3 and B4:

• Mortality rate of men/women aged 14 -57. We first collapse the death certificates by
gender (men or women), year of birth (1961-1965, 1967-1971), month of birth (March,
April, May, August, September and October), and year of death (1975-2018). Then we
restrict the sample to deaths of individuals aged 14-57 at the time of death. We obtain
4,680 cells. We then divide the number of deaths in each cell by the number of men or
women born in each month (March, April, May, August, September and October) and
year (1961-1965, 1967-1971). Finally, we multiply the result by 1,000.

• Mortality rate of men/women aged 14-29. We first collapse the death certificates by
gender (men or women), year of birth (1961-1965, 1967-1971), month of birth (March,
April, May, August, September and October), and year of death (1975-2000). Then we
restrict the sample to deaths of individuals aged 14-29 at the time of death. We obtain
1920 cells. We then divide the number of deaths in each cell by the number of men or
women born in each month (March, April, May, August, September and October) and



year (1961-1965, 1967-1971). Finally, we multiply the result by 1,000. This variable is
used in columns 1 and 4 in Table 1, Table 4, and Graph a) of Figure 8.

• Mortality rate of men/women aged 30-45. We first collapse the death certificates by
gender (men or women), year of birth (1961-1965, 1967-1971), month of birth (March,
April, May, August, September and October), and year of death (1991-2016). Then we
restrict the sample to deaths of individuals aged 30-45 at the time of death. We obtain
1920 cells. We then divide the number of deaths in each cell by the number of men or
women born in each month (March, April, May, August, September and October) and
year (1961-1965, 1967-1971). Finally, we multiply the result by 1,000. This variable is
used in columns 2 and 4 in Table 1, Table 5, and Graph b) of Figure 8.

• Mortality rate of men/women aged 46-57. We first collapse the death certificates by
gender (men or women), year of birth (1961-1965, 1967-1971), month of birth (March,
April, May, August, September and October), and year of death (2007-2018). Then we
restrict the sample to deaths of individuals aged 46-57 at the time of death. We obtain
840 cells. We then divide the number of deaths in each cell by the number of men or
women born in each month (March, April, May, August, September and October) and
year (1961-1965, 1967-1971). Finally, we multiply the result by 1,000. This variable is
used in columns 3 and 6 in Table 1.

• Mortality rate of men/women aged 14-29 by cause of death (big groups). We col-
lapse the death certificates by gender (men or women), year of birth (1961-1965, 1967-
1971), month of birth (March, April, May, August, September and October), year of
death (1975-2000), and cause of death (seven categories). Then we restrict the sample
to deaths of individuals aged 14-29 at the time of death. We obtain 3840 cells. We then
divide the number of deaths in each cell by the number of men or women born in each
month (March, April, May, August, September and October) and year (1961-1965, 1967-
1971). Finally, we multiply the result by 1,000. This variable is used in the Graph a) of
Figure 4, Graph a) of Figure 5, and Graphs a), b) and c) of Figure 9.

• Mortality rate of men/women aged 30-45 by cause of death (big groups). We col-
lapse the death certificates by gender (men or women), year of birth (1961-1965, 1967-
1971), month of birth (March, April, May, August, September and October), year of
death (1991-2016), and cause of death (seven categories). Then we restrict the sample
to deaths of individuals aged 30-45 at the time of death. We obtain 3840 cells. We then
divide the number of deaths in each cell by the number of men or women born in each
month (March, April, May, August, September and October) and year (1961-1965, 1967-
1971). Finally, we multiply the result by 1,000. This variable is used in the Graph b) of
Figure 4, Graph b) of Figure 5, and Graphs d) and e) of Figure 9.



• Mortality rate of men/women aged 46-57 by cause of death (big groups). We col-
lapse the death certificates by gender (men or women), year of birth (1961-1965, 1967-
1971), month of birth (March, April, May, August, September and October), year of
death (2007-2018), and cause of death (seven categories). Then we restrict the sample
to deaths of individuals aged 30-45 at the time of death. We obtain 1680 cells. We
then divide the number of deaths in each cell by the number of men or women born in
each month (March, April, May, August, September and October) and year (1961-1965,
1967-1971). Finally, we multiply the result by 1,000.

• Mortality rate of men/women aged 14-29 by cause of death (detailed). We collapse
the death certificates by gender (men or women), year of birth (1961-1965, 1967-1971),
month of birth (March, April, May, August, September and October), year of death
(1975-2000), and cause of death (twenty-four categories). Then we restrict the sam-
ple to deaths of individuals aged 14-29 at the time of death. We obtain 1920 cells. We
then divide the number of deaths in each cell by the number of men or women born in
each month (March, April, May, August, September and October) and year (1961-1965,
1967-1971). Finally, we multiply the result by 1,000. This variable is used in the Graph
a) of Figure 4, Graph a) of Figure 5, and Graphs a), b) and c) of Figure 9.

• Mortality rate of men/women aged 30-45 by cause of death (detailed). We collapse
the death certificates by gender (men or women), year of birth (1961-1965, 1967-1971),
month of birth (March, April, May, August, September and October), year of death
(1991-2016), and cause of death (twenty-four categories). Then we restrict the sam-
ple to deaths of individuals aged 30-45 at the time of death. We obtain 1920 cells. We
then divide the number of deaths in each cell by the number of men or women born in
each month (March, April, May, August, September and October) and year (1961-1965,
1967-1971). Finally, we multiply the result by 1,000. This variable is used in the Graph
b) of Figure 4, Graph b) of Figure 5, and Graphs d) and e) of Figure 9.

• Mortality rate of men/women aged 46-57 by cause of death (detailed). We collapse
the death certificates by gender (men or women), year of birth (1961-1965, 1967-1971),
month of birth (March, April, May, August, September and October), year of death
(2007-2018), and cause of death (twenty-four categories). Then we restrict the sam-
ple to deaths of individuals aged 46-57 at the time of death. We obtain 840 cells. We
then divide the number of deaths in each cell by the number of men or women born in
each month (March, April, May, August, September and October) and year (1961-1965,
1967-1971). Finally, we multiply the result by 1,000.

We examine seven different causes of death:

• External causes of mortality, which includes deaths due to traffic accidents, other ac-
cidents (accidental falls, drowning, accidents with fire, or accidental poisoning), suicide,



homicide, surgical and medical complications, and other type of external causes of mor-
tality. When examining the mechanisms, we these six more detailed categories as differ-
ent causes of death.

• Tumors, which includes deaths due to malignant tumors located in different parts of the
body.

• Diseases of the circulatory and respiratory system, which includes deaths due to
chronic rheumatic hearth diseases, ischemic diseases, acute myocardial infarction, heart
failure, other hearth diseases, influenza, pneumonia, asthma, respiratory insufficiency,
and other respiratory diseases. When examining the mechanisms, we these ten more
detailed categories as different causes of death.

• Infections and parasitic diseases, which includes deaths due to infectious intestinal
diseases, tuberculosis, meningococcal disease, viral hepatitis, AIDS and HIV, and other
infectious diseases. When examining the mechanisms, we these six more detailed cate-
gories as different causes of death.

• Diseases of the nervous and digestive system, which includes deaths due to meningi-
tis, Alzheimer’s, stomach ulcer, enteritis, non-infectious colitis, and intestinal vascular
diseases.

• Abnormal clinical and laboratory symptoms, which includes deaths due to a hearth
attack or other abnormal clinical and laboratory symptoms.

• Other causes, which includes deaths due to other causes that have not been mentioned
above.

Survey on Health and Sexual Habits

The Health and Sexual Habits Survey was conducted by the Spanish National Institute of Statis-
tics in 2003. The objective was to obtain data on the frequency of sexual conduct related to the
risk of HIV infection, on the prevention measures adopted by the population in a new sexual
relationship, and on peoples opinions and attitudes toward HIV/AIDS infection, their transmis-
sion mechanisms, and the measures for preventing them.

The initial sample consisted of approximately 10,838 individuals within the 18-49 age group
distributed in 1,700 census sections. We restrict the sample to Spanish individuals born be-
tween 1961-1965 and 1967-1971, and those individuals born in March, April, May, August,
September and October. Thus, our final sample consists of 3,224 individuals (1734 women and
1490 men).



Here we define the dependent variables used in Section 3.1 (Table 2 and Table A8), whose
descriptive statistics can be found in Table B5:

• Ever Used Injectable Drugs: A dummy variable that is equal to one if the individual
has ever used injectable drugs, and zero otherwise.

• Age at First Sexual Relationship: A continuous variable that indicates the age at which
the woman or man had when they had their first sexual relationship.

• Total Number of Sexual Partners: Total number of sexual partners that the individual
has had until this moment.

• Ever Taken HIV Test: A dummy variable that is equal to one if the individual has ever
been tested for HIV, and zero otherwise.

• Knows Results of HIV test: A dummy variable that is equal to one if the individual has
collected the results of the HIV test, and zero otherwise.

Spanish National Survey of Health

The Spanish National Health Survey is a survey conducted by the Ministry of Health, Con-
sumption and Social Welfare with the collaboration of the National Statistics Institute, which
collects health information of the population residing in Spain. It is a five-year periodic sur-
vey that collects infromation on allows sociodemographic status, health status, use of health
services and health determinants. Unfortunately only the surveys conducted in 2006 and 2011
have the information necessary for our analysis (month and year of birth).

The initial sample consisted of approximately 37,646 individuals with more than 16 years old.
We restrict the sample to Spanish individuals born between 1961-1965 and 1967-1971, and
those individuals born in March, April, May, August, September and October. Thus, our final
sample consists of 5,399 individuals (2,956 women and 2,433 men).

Here we define the dependent variables used in Section 3.1 (Table 3 and Table A9), whose
descriptive statistics can be found in Table B6:

• Smokes: A dummy variable that is equal to one if the individual smokes at the moment,
and zero otherwise.

• Ex-smoker: A dummy variable that is equal to one if the individual does not smoke at
the moment but used to smoke in the past, and zero otherwise.

• Never smoked: A dummy variable that is equal to one if the individual has never smoked,
and zero otherwise.



• Drinks: A dummy variable that is equal to one if the individual has even drunk alcohol,
and zero otherwise.

• Drinks daily: A dummy variable that is equal to one if the individual drinks alcohol
everyday, and zero otherwise.

• Drinks less once month: A dummy variable that is equal to one if the individual drinks
alcohol less than one time a month, and zero otherwise.



Data Appendix Tables

Table B1: Descriptive Mortality Statistics

Treated Control

Observations Mean Std. Dev Min. Max. Observations Mean Std. Dev Min. Max.

Women

Mortality Rate 14-57 1170 0.73 0.51 0.07 3.38 1170 0.69 0.50 0.00 3.58

Mortality Rate 14-29 480 0.40 0.14 0.07 0.86 480 0.37 0.14 0.00 0.77

Mortality Rate 30-45 480 0.68 0.24 0.11 1.33 480 0.65 0.24 0.11 1.57

Mortality Rate 46-57 210 1.62 0.47 0.61 3.38 210 1.55 0.48 0.77 3.58

Men

Mortality Rate 14-57 1170 1.67 0.90 0.14 5.60 1170 1.57 0.87 0.10 6.04

Mortality Rate 14-29 480 1.13 0.46 0.14 2.59 480 1.05 0.47 0.10 2.14

Mortality Rate 30-45 480 1.58 0.45 0.71 2.94 480 1.48 0.43 0.62 2.69

Mortality Rate 46-57 210 3.09 0.93 1.31 5.60 210 2.94 0.88 1.35 6.04

Source: Mortality Registries (1975-2018), all Spanish men and women from the 1961-1971 cohorts, except the 1966 cohort. Treated individuals are those born from March
to May, and the control are those born from August to October.



Table B2: Descriptive Mortality Statistics for Individuals aged 14-29

Treated Control

Observations Mean Std. Dev Min. Max. Observations Mean Std. Dev Min. Max.

Women

External Causes 480 0.17 0.09 0.00 0.52 480 0.15 0.09 0.00 0.56

Tumors 480 0.06 0.05 0.00 0.25 480 0.06 0.05 0.00 0.25

Circulatory & Respiratory System Diseases 480 0.06 0.05 0.00 0.22 480 0.05 0.04 0.00 0.19

Infectious & Parasitic Diseases 480 0.04 0.07 0.00 0.36 480 0.04 0.06 0.00 0.32

Nervous & Digestive System Diseases 480 0.01 0.02 0.00 0.14 480 0.01 0.02 0.00 0.11

Abnormal Clinical Laboratory Symptoms 480 0.01 0.02 0.00 0.11 480 0.01 0.02 0.00 0.11

Other Causes 480 0.05 0.04 0.00 0.22 480 0.04 0.04 0.00 0.23

Men

External Causes 480 0.69 0.30 0.03 1.60 480 0.65 0.33 0.03 1.57

Tumors 480 0.08 0.05 0.00 0.26 480 0.08 0.05 0.00 0.29

Circulatory & Respiratory System Diseases 480 0.12 0.08 0.00 0.45 480 0.11 0.08 0.00 0.40

Infectious & Parasitic Diseases 480 0.10 0.17 0.00 0.91 480 0.09 0.14 0.00 0.76

Nervous & Digestive System Diseases 480 0.02 0.03 0.00 0.17 480 0.02 0.03 0.00 0.14

Abnormal Clinical Laboratory Symptoms 480 0.04 0.04 0.00 0.24 480 0.04 0.04 0.00 0.22

Other Causes 480 0.08 0.06 0.00 0.44 480 0.07 0.06 0.00 0.40

Source: Mortality Registries (1975-2000), all Spanish men and women from the 1961-1971 cohorts, except the 1966 cohort. Treated individuals are those born from March
to May, and the control are those born from August to October.



Table B3: Descriptive Mortality Statistics for Individuals aged 30-45

Treated Control

Observations Mean Std. Dev Min. Max. Observations Mean Std. Dev Min. Max.

Women

External Causes 480 0.11 0.07 0.00 0.41 480 0.10 0.06 0.00 0.34

Tumors 480 0.29 0.18 0.00 0.85 480 0.27 0.17 0.00 0.87

Circulatory & Respiratory System Diseases 480 0.09 0.06 0.00 0.35 480 0.09 0.06 0.00 0.35

Infectious & Parasitic Diseases 480 0.08 0.08 0.00 0.46 480 0.08 0.08 0.00 0.46

Nervous & Digestive System Diseases 480 0.03 0.04 0.00 0.22 480 0.03 0.04 0.00 0.22

Abnormal Clinical Laboratory Symptoms 480 0.02 0.03 0.00 0.15 480 0.02 0.03 0.00 0.23

Other Causes 480 0.06 0.05 0.00 0.26 480 0.06 0.05 0.00 0.22

Men

External Causes 480 0.49 0.16 0.11 1.22 480 0.47 0.16 0.10 1.21

Tumors 480 0.27 0.18 0.00 0.96 480 0.25 0.16 0.00 0.93

Circulatory & Respiratory System Diseases 480 0.27 0.14 0.00 0.80 480 0.25 0.13 0.00 0.69

Infectious & Parasitic Diseases 480 0.29 0.28 0.00 1.59 480 0.26 0.25 0.00 1.54

Nervous & Digestive System Diseases 480 0.10 0.08 0.00 0.40 480 0.10 0.07 0.00 0.38

Abnormal Clinical Laboratory Symptoms 480 0.07 0.05 0.00 0.29 480 0.07 0.06 0.00 0.37

Other Causes 480 0.09 0.06 0.00 0.28 480 0.09 0.06 0.00 0.31

Source: Mortality Registries (1991-2016), all Spanish men and women from the 1961-1971 cohorts, except the 1966 cohort. Treated individuals are those born from March
to May, and the control are those born from August to October.



Table B4: Descriptive Mortality Statistics for Individuals aged 46-57

Treated Control

Observations Mean Std. Dev Min. Max. Observations Mean Std. Dev Min. Max.

Women

External Causes 480 0.11 0.07 0.00 0.41 480 0.10 0.06 0.00 0.34

Tumors 480 0.29 0.18 0.00 0.85 480 0.27 0.17 0.00 0.87

Circulatory & Respiratory System Diseases 480 0.09 0.06 0.00 0.35 480 0.09 0.06 0.00 0.35

Infectious & Parasitic Diseases 480 0.08 0.08 0.00 0.46 480 0.08 0.08 0.00 0.46

Nervous & Digestive System Diseases 480 0.03 0.04 0.00 0.22 480 0.03 0.04 0.00 0.22

Abnormal Clinical Laboratory Symptoms 480 0.02 0.03 0.00 0.15 480 0.02 0.03 0.00 0.23

Other Causes 480 0.06 0.05 0.00 0.26 480 0.06 0.05 0.00 0.22

Men

External Causes 480 0.49 0.16 0.11 1.22 480 0.47 0.16 0.10 1.21

Tumors 480 0.27 0.18 0.00 0.96 480 0.25 0.16 0.00 0.93

Circulatory & Respiratory System Diseases 480 0.27 0.14 0.00 0.80 480 0.25 0.13 0.00 0.69

Infectious & Parasitic Diseases 480 0.29 0.28 0.00 1.59 480 0.26 0.25 0.00 1.54

Nervous & Digestive System Diseases 480 0.10 0.08 0.00 0.40 480 0.10 0.07 0.00 0.38

Abnormal Clinical Laboratory Symptoms 480 0.07 0.05 0.00 0.29 480 0.07 0.06 0.00 0.37

Other Causes 480 0.09 0.06 0.00 0.28 480 0.09 0.06 0.00 0.31

Source: Mortality Registries (2007-2018), all Spanish men and women from the 1961-1971 cohorts, except the 1966 cohort. Treated individuals are those born from March
to May, and the control are those born from August to October.



Table B5: Descriptive Statistics of the Survey on Health and Sexual Habits

Treated Control

Observations Mean Std. Dev Min. Max. Observations Mean Std. Dev Min. Max.

Women

Ever Used Injectable Drugs 1004 0.01 0.09 0.00 1.00 729 0.01 0.12 0.00 1.00

Age at First Sexual Relationship 855 19.44 3.19 13.00 39.00 629 19.50 3.38 11.00 35.00

Total Number Sexual Partners 958 1.87 1.15 1.00 5.00 703 1.83 1.13 1.00 5.00

Ever Taken VIH Test 995 0.34 0.48 0.00 1.00 723 0.33 0.47 0.00 1.00

Knows Results of VIH Test 1003 0.33 0.47 0.00 1.00 729 0.32 0.47 0.00 1.00

Women

Ever Used Injectable Drugs 884 0.03 0.18 0.00 1.00 603 0.03 0.17 0.00 1.00

Age at First Sexual Relationship 771 18.46 3.38 10.00 40.00 529 18.59 3.35 12.00 40.00

Total Number Sexual Partners 837 2.97 1.48 1.00 5.00 565 3.00 1.52 1.00 5.00

Ever Taken VIH Test 883 0.23 0.42 0.00 1.00 597 0.20 0.40 0.00 1.00

Knows Results of VIH Test 883 0.22 0.42 0.00 1.00 602 0.19 0.39 0.00 1.00

Source: Survey on Health and Sexual Habits (2003), all Spanish men and women from the 1961-1971 cohorts, except the 1966 cohort. Treated individuals are those born
from March to May, and the control are those born from August to October.



Table B6: Descriptive Statistics of the National Survey of Health

Treated Control

Observations Mean Std. Dev Min. Max. Observations Mean Std. Dev Min. Max.

Women

Smokes 1453 0.32 0.47 0.00 1.00 1503 0.33 0.47 0.00 1.00

Ex-smoker 1453 0.22 0.42 0.00 1.00 1503 0.24 0.43 0.00 1.00

Never smoked 1453 0.43 0.49 0.00 1.00 1503 0.40 0.49 0.00 1.00

Drinks 1449 0.77 0.42 0.00 1.00 1500 0.78 0.42 0.00 1.00

Drinks daily 989 0.08 0.27 0.00 1.00 1040 0.09 0.29 0.00 1.00

Drinks less once month 989 0.42 0.49 0.00 1.00 1040 0.42 0.49 0.00 1.00

Men

Smokes 1210 0.38 0.49 0.00 1.00 1231 0.38 0.49 0.00 1.00

Ex-smoker 1210 0.24 0.43 0.00 1.00 1231 0.25 0.43 0.00 1.00

Never smoked 1210 0.34 0.47 0.00 1.00 1231 0.34 0.47 0.00 1.00

Drinks 1210 0.91 0.29 0.00 1.00 1228 0.90 0.30 0.00 1.00

Drinks daily 1038 0.20 0.40 0.00 1.00 1036 0.20 0.40 0.00 1.00

Drinks less once month 1038 0.23 0.42 0.00 1.00 1036 0.26 0.44 0.00 1.00

Source: Survey on Health and Sexual Habits (2003), all Spanish men and women from the 1960-1972 cohorts, except the 1966 cohort. Treated individuals are those born
from March to May, and the control are those born from August to October.
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