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Keywords: This study analyses the relationship between life expectancy and parental education. Based on data from the
Returns to education German Socio-Economic Panel Study and survival analysis models, we show that maternal education is related to
Mortality children's life expectancy — even after controlling for children's own level of education. This applies equally to

Parental background
Human capital
Survival analysis

daughters and sons as well as to children's further life expectancies examined at age 35 to age 65. This pattern is
more pronounced for younger cohorts. In most cases, the education of the father is not significantly related to
children's life expectancy. Neither the vocational training nor the occupational position of the parents in
childhood, which both correlate with household income, can explain the connection. The health behaviour of the
children and the health accumulated over the life course appear as important channels. This study extends the
previous literature that focused mostly on the relationship between individuals' own education and their life
expectancy. It implies that the link between education and life expectancy is substantially stronger and that

returns to education are higher if the intergenerational component is considered.

1. Introduction

Numerous studies document a strong correlation between in-
dividuals' education and their life expectancy (Cutler et al., 2011;
Grossman, 2015; Galama et al., 2018). Little research, however, studies
the extent to which life expectancy is related to parental education.
Studies increasingly point out that parents play a central role in the
health, education, and labour market success of their children: Even
before children enter school, their language skills, socio-emotional
stability, and school readiness show strong correlations with parental
education (e.g. Huebener et al., 2018). In the further course of a child's
life, significant correlations between parental education and their
child's educational and labour market success solidify. Despite this
important role of parental background on child outcomes throughout
life, little is known about the link between parental education and
children's life expectancy. This paper analyses this relationship.

Based on data from the German Socio-Economic Panel Study and
Cox survival analysis models, we present evidence for a strong corre-
lation between children's mortality after age 65 and maternal educa-
tion, which exists for both sons and daughters. This correlation proves
to be very robust, taking into account general cohort effects and re-
gional differences. The link with paternal education is smaller and, in
most cases, not statistically significant. Children whose mothers have
completed middle or upper secondary school live an average of about
two years longer after the age of 65 than children whose mothers have
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no school leaving certificate or only attended the basic school track.
Parental education may influence children's life expectancy through
various channels. Better educated parents may influence the health and
important health-related behaviours of children early in their lives (e.g.
Aizer and Currie, 2014; Carneiro et al., 2013). For example, better edu-
cated parents could already behave more health-consciously during
pregnancy and, for example, attend pre-natal check-ups more frequently.
Studies show that better educated mothers are less likely to experience
premature birth or deliver underweight children (e.g. Chou et al., 2010;
Currie and Moretti, 2003; McCrary and Royer, 2011). In early childhood,
better educated parents may provide healthier diets and encourage
healthier lifestyles (e.g. Case et al., 2002; A. Currie, Shields and Price,
2007; J. Currie and Stabile, 2003; Soteriades and DiFranza, 2003) or act
as health-oriented role models themselves (e.g. Gohlmann et al., 2010;
Powell and Chaloupka, 2005). Better educated parents could send their
children to better schools in which their classmates behave healthier —
during the phase of life in which health-related behaviours such as
smoking, physical activity, and diet are influenced (e.g. Richter, 2010). A
higher school degree can, in turn, improve children's labour market suc-
cess, leading to less physically demanding jobs. Moreover, parents with
more education usually have a higher income with which they can afford
better medical care. A further channel could be that better educated
parents attain professions that are less demanding for their health and
that parents' professions affect the children's professional choices (e.g.
Constant and Zimmermann, 2003; Minello and Blossfeld, 2014).
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This study also explores the relevance of possible channels of the
relationship. These analyses indicate that family income and the pro-
fessional position of parents during childhood cannot explain the con-
nection, as maternal education is still highly correlated with children's
life expectancy after controlling for these characteristics in the regres-
sions. Instead, children's health behaviours and the resulting actual
health at the age of 65 prove to be important channels through which
maternal education is related to life expectancy: Controlling for health
and health-related behaviours significantly reduces the overall re-
lationship. One explanation may be that higher parental education is
related to better development and health in early childhood, which
further accumulates over the life course. Better health of children can
also lead to higher educational attainment. These factors can promote
children's labour market success and health-related lifestyles, which
ultimately translate into higher life expectancy. An important ex-
planation for the fact that in particular the education of the mother and
not so much that of the father is related to the life expectancy of the
child could be that in the cohorts considered in the analysis the mother
was usually the primary caregiver in early childhood and throughout
schooling (Gauthier and DeGusti, 2012; Sayer et al., 2004).

The study shows that the overall relationship between education
and life expectancy is much stronger than previously assumed due to
the intergenerational component. The study documents important
socio-economic differences in life expectancy and mortality. It shows a
strong inequality in life expectancy, already due to differences in early
childhood, namely the education of parents. While the literature
usually documents a strong correlation between life expectancy and
one's own socio-economic characteristics, other studies have often
shown that one's own income position or educational level is essentially
related to one's parents' socio-economic background (e.g. Bjorklund and
Jantti, 2009; Black et al., 2005; Oreopoulos et al., 2006).

Only few studies combine these two strands of the literature. Based
on administrative data, either the highest educational level of parents is
considered (Elo et al., 2014; Kroger et al., 2018), or only the education
of the father (Tarkiainen et al., 2015). Some studies include parental
education in mortality analyses, but do not report their coefficients
(Bijwaard et al., 2017; Bijwaard et al., 2018). If parents' education is
not considered separately, the relationship between parental education
and life expectancy may be described insufficiently. Some studies sug-
gest that the effect of mothers' and fathers' education on children varies
(e.g. Holmlund et al., 2011; Huebener, 2018). Especially in older co-
horts, men often earned higher educational degrees than women. In-
formation on parents' highest educational attainment is therefore often
based on fathers' educational attainment. Only two studies from
Norway (Kravdal, 2008; Strand and Kunst, 2006) and one from the USA
(Lawrence et al., 2016) consider the education of mother and father
separately. While both mothers' and fathers' education correlate sig-
nificantly with the life expectancy of the children in Norway, only
mothers' education correlates with children's life expectancy in the US.?

The present study expands the existing literature in different di-
mensions: (a) it examines the relationship separately for the education of
mothers and fathers; (b) it examines the relationship of further life ex-
pectancy after age 65, i.e. at a comparatively high age; (c) in the con-
sideration of control variables, we distinguish between variables that

1 For Germany, for example, Haan et al. (2017), Kroger et al. (2017) and
Breyer and Marcus (2011) investigate the relationship between income and life
expectancy. Giinther and Huebener (2018) provide an overview of the litera-
ture on the relationship between education and life expectancy.

2 A related literature examines how parental education is related to infant
mortality (e.g. Currie and Moretti, 2003; Chou et al., 2010; McCrary and Royer,
2011). These studies cannot, however, make a statement about the long-term
influence of parents on the entire life course and life expectancy. Other studies
consider the relationship between parental socio-economic characteristics and
life expectancy, but do not include parental education in the analysis (e.g. Kuh,
2002; Naess et al., 2007; Juérez et al., 2016).
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were determined before parents completed their education and variables
that could be impacted by parental education (possible channels). It is
also the first study to examine the relationship for Germany.

2. Data and methodology
2.1. The German Socio-Economic Panel Study

The analysis is based on data from the German Socio-Economic
Panel Study (SOEP, see Goebel et al., 2018). This household-based
panel survey started in 1984 and is conducted annually. The SOEP
contains rich information on living conditions, socio-economic and
socio-demographic characteristics of households, as well as the bio-
graphical background of individuals, including parents' year of birth
and their school-leaving qualifications. In addition, the questionnaire
collects information on parents' vocational training and occupational
status when the child was 15 years old.

A concern in the analysis of mortality differences with survey data is
the dropout of study participants, since it is unclear whether individuals
left the survey due to their (impending) death or for other reasons. The
SOEP has collected the vital status of dropped out participants through
repeated, time-consuming follow-up surveys (see e.g. Rosenbladt et al.,
2002). It is thus better able to determine deaths than many other sur-
veys.® The SOEP is therefore regularly used to carry out analyses of
social differences in life expectancy that are as representative as pos-
sible for Germany.*

The main analysis studies the link between parental education and
further life expectancy after age 65.° This age limit marks the typical
statutory retirement age and is also used in other life expectancy studies
(Haan et al., 2017; Kroger et al., 2017). It requires individuals to have
participated in the survey at age 65. This excludes individuals who die
before the age of 65 or who only enter the survey after the age of 65.
The exclusion of individuals who only enter the survey at an older age
avoids a positive selection bias that would occur if only those in-
dividuals who survived to an older age were included in the sample.® In
order to also investigate the relationship between parental education
and children's life expectancy’ in earlier life phases, further analyses
also draw samples from individuals who participated in the SOEP
survey at ages 35, 45 and 55.

This study is based on all available SOEP information on life ex-
pectancy of individuals in West Germany. It includes the survey waves
1984-2016 (SOEP v33). To the best of our knowledge, this is the
longest period of time over which mortality differences according to
socio-economic characteristics are studied in panel data. The sample in
the main analysis includes children with parents born after 1880.° It
includes 6003 observed individuals, of whom 1086 are identified as
deceased.

3 Nevertheless, the average mortality rate is still somewhat underestimated
using SOEP data (see e.g. Schnell & Trappmann 2006; Kroll & Lampert 2009).
There is no information on the effects of this general underestimation on dif-
ferential mortality (e.g. by educational background).

#For example, Kroger et al. (2017) analyse mortality differences by income.
This processed information on sample failures and the results of follow-up
surveys are summarised in the SOEP data set LIFESPELL, on which the analysis
is based (for details, see Kroh and Kroger, 2017).

5 In Germany, more than 80% of men and more than 90% of women reach the
age of 65 (Kroger et al., 2017).

®To increase the sample size and the precision of the estimates, individuals
who participated in the household survey at the age of 64 or 66, respectively,
are also included in the analysis if no survey participation took place at the age
of 65. We draw the sample for the ages 35, 45 and 55 analogously.

7 The term “children” clarifies the difference between children's and parents'
generation. In the main analysis, the “children” are at least 65 years old.

8 Individuals for whom the year of birth of the parents is unknown are ex-
cluded from the analysis.



M. Huebener

Parental education is defined as the highest school leaving certifi-
cate. Due to the small number of cases in certain values of the variable,
parental education is classified in two categories: We distinguish be-
tween parents who have a basic school degree (Volksschulabschluss) or
no school degree, and parents with a middle or upper secondary school
degree (i.e. Realschulabschluss/Abitur).’

Table B.1 shows descriptive statistics for the main sample. Accord-
ingly, 81% of mothers (75% of fathers) have a basic school leaving
certificate or no school leaving certificate, 13% (19% of fathers) have a
middle or upper secondary school leaving certificate. For 6% of mothers
(7% of fathers), education information is missing. For the oldest par-
ental cohorts, there is hardly any variation in the educational attain-
ment, as most parents have only completed basic schooling. The pro-
portion of middle and upper secondary school leavers was very low
(Figure A.1) and was then gradually increased across federal states
(Figure A.2).

2.2. Survival analysis with cox regression models

For descriptive purposes, we present non-parametric Kaplan-Meier
survival graphs first. The regression models are based on the flexible
Cox proportional hazard model (Cox, 1972), a standard model in the
analysis of factors determining the mortality of individuals (see e.g.
Strand and Kunst, 2006).

In the following we estimate variants of the Cox model of the form

h(tlx) = ho(t) exp(EP'B, + X'B, + M'S3;) €))

Here h(tlx) represents the hazard function as a function of time ¢
(measured in years), which depends on various factors x = {EP, X, M}.
The hazard function represents the probability to die in a certain time
period, if one has survived up to the beginning of this time period. As
the baseline hazard function h(t) is not estimated in Cox models, we do
not need to impose assumptions about its distribution. The only weak
assumption is that the baseline hazard has the same shape for all in-
dividuals.

We include a vector of parental education EP consisting of either the
mother's education, the father's education or both parents' education si-
multaneously. Typically, in previous analyses (see e.g. Kroh and Kroger,
2017) the highest parental education is included in mortality analyses. In
the cohorts considered, this results in the educational information of the
mother being often overwritten by that of the father.'® Now, if the re-
lationship between paternal or maternal education and the life ex-
pectancy of the child varies, differentiated relationships with parental
education cannot be discovered and the resulting estimates are biased.

The vector X = {C, P, F} comprises predetermined control variables
that can control for possible confounding factors. These include a set of
indicator variables C for the child's birth cohort, a set of indicators P for
parents' birth cohort (depending on the subject of analysis, we control
for mother's or father's cohort; if both parents are included, we control
for both their birth cohorts). The birth cohorts are included with 5-year-
bin indicators. Further control variables (F) are dummy variables for
the state in which the person was most frequently observed, for the
child's gender and the sample membership in the SOEP. If indicators for
each federal state and for each cohort are included in the analysis,
general time trends and state differences can no longer explain the
relationship between parental education and the life expectancy of
children. Thus, the model identifies differences in life expectancy be-
tween children of higher and lower educated parents who lived in the

?1In a robustness check, we consider the different education categories sepa-
rately, which leads to the same conclusions. In addition, we convert the par-
ental education variable into years of education, with the typical number of
years required to obtain the educational degree.

19 About 12.4% of men achieve a higher educational qualification than their
partners, 84.2% the same, 3.5% a lower qualification.
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same state while removing cohort differences in life expectancy that
occur across states. Most of the remaining variation in parental edu-
cation should then be attributable to an expansion of the regional
school infrastructure with the expansion of secondary schools.

In a next step, we include variables that may constitute possible me-
chanisms through which parental education could affect children's further
life expectancy. This vector M refers first to other characteristics of the
parental background, namely parents' vocational training and occupa-
tional status when the child was 15 years old. The vector M then ac-
commodates child characteristics, namely children's school degree, their
career entry position, income at age 65, health behaviours and health at
age 65 as well as proxies for their social inclusion and social activities.

The distinction between predetermined control variables (X) and
possible mechanisms (M) is necessary to describe the overall relation-
ship between parental education and children's life expectancy. While
predetermined control variables control the influence of external, in-
dependent factors, such as time trends, including variables that are
themselves determined by parental education could absorb parts of the
overall relationship that we are interested in (“bad control variables”
according to Angrist and Pischke, 2009). However, it can still be useful
to include them in the model if one wants to learn about possible un-
derlying channels.

The Cox model assumes that covariates increase or decrease the
underlying hazard by the same proportion across time. We discuss the
plausibility of this assumption in Section III together with our main
result. Inference is based on Huber-White standard errors, which ac-
count for possible heteroskedasticity of the error term. The conclusions
of this study are also robust to clustering standard errors at the parental
birth cohort - federal state level.

3. Results
3.1. Graphical results

Fig. 1 presents Kaplan-Meier survival functions for children ac-
cording to their parental education background from age 35, 45, 55 and
65 onward. They describe the proportion of survivors compared to the
remaining population (net of sample dropouts).

First, the probability of dying in the following twenty years in-
creases expectedly with age. Across all ages, the survival probability of
children with mothers who have completed middle and upper sec-
ondary schooling is higher than that of children whose mothers have
completed basic schooling or who have no degree. The same pattern
appears for fathers’ education, but it is less pronounced. After age 80,
the socio-economic differences converge again, proposing that biolo-
gical factors may then dominate any social differences. This figure re-
presents only the mean differences and does not account for any cohort
or regional differences, or other potentially confounding factors. These
are considered in the regression-based Cox models below.

3.2. Regression results

Table 1 presents the main results. The coefficients denote hazard
ratios: values greater than one indicate an increase in mortality risk,
values below one indicate a reduction. First, without the inclusion of
control variables, there is a highly significant correlation between fur-
ther life expectancy after age 65 and maternal education. Children of
mothers with a higher secondary school degree have a hazard ratio of
0.59 compared to children whose mothers have a basic track or no
school degree. This means that children with better educated mothers
have a probability of dying in a given year that is about 59% of the
baseline mortality risk.

This strong correlation could be partly determined by cohort effects
and general time trends. For example, later-born children have access to
better health care that can improve life expectancy. We therefore in-
clude our set of predetermined control variables (vector X). The
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Table 1
Relationship between mortality after age 65 and parental education.
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Maternal education

Paternal education Both parents

@ (2) 3 @ 5)
Panel A: All children
(Reference: Mother with basic track or no school degree)
Mother with middle/upper secondary schooling 0.585%** 0.728%** 0.704**
(0.070) (0.087) (0.098)
(Reference: Father from basic track or no school degree)
Father with middle/upper secondary schooling 0.774*** 0.866 1.016
(0.071) (0.081) (0.111)
Number of observed individuals 6003 6003 6003 6003 6003
Number of deceased individuals 1086 1086 1086 1086 1086
Panel B: Daughters
Mother with middle/upper secondary schooling 0.621%*** 0.753 0.676*
(0.113) (0.143) (0.148)
Father with middle/upper secondary schooling 0.773* 0.902 1.108
(0.117) (0.143) (0.204)
Number of observed individuals 3120 3120 3120 3120 3120
Number of deceased individuals 466 466 466 466 466
Panel C: Sons
Mother with middle/upper secondary schooling 0.560%** 0.692*%* 0.707*
(0.087) (0.109) (0.132)
Father with middle/upper secondary schooling 0.733%** 0.850 0.978
(0.084) (0.099) (0.137)
Number of observed individuals 2883 2883 2883 2883 2883
Number of deceased individuals 620 620 620 620 620
Child cohort fixed effects v v v
Parental cohort fixed effects v v v
Control variables v v v

Notes: The table reports hazard ratios from Cox regression models on the conditional mortality of children after age 65. If indicated, models include dummy variables
for the birth year of the child (child cohort fixed effects), and the mother or the father (parental cohort fixed effects). Models with control variables include dummy
variables for the gender, as well as the federal state and the survey sample in the SOEP data. All models include indicators for variables with missing information on
maternal and paternal education. Robust standard errors are reported in parentheses.

*p <01, ** p <0.05, *** p <0.01.
Source: Own calculations based on SOEP v33.

relationship remains highly statistically significant and substantial in
size (column 2 of Table 1). Children of better educated mothers have a
hazard ratio of 0.73 compared to baseline. This means that children of
higher educated mothers live almost two years longer after the age of
65 than children of mothers with less schooling."! In columns 3 and 4 of
Table 1, the relationship with fathers’ education is analysed separately.
Only the specification without control variables shows a statistically
significant correlation.

Paternal education often coincides with maternal education (assor-
tative mating). Parts of the relationship between life expectancy and
paternal education may be due to maternal education - or vice versa.
Therefore, we include both mothers' and fathers' education in the re-
gression (column 5). Maternal education shows an economically and
statistically significant correlation with the life expectancy of the child —
keeping fathers' education constant. The hazard ratio of 0.7 means that
children of higher educated mothers have a 2.2 years longer life ex-
pectancy after age 65 than children of less educated mothers. In terms of
fathers' education, however, the hazard ratio is close to 1, which means

! The calculation of the differences in further life expectancy requires a
parametric assumption about the underlying survival hazard function.
Following the literature, we assume that the hazard function follows a
Gompertz distribution (see Panel A of Appendix Table B.2). With simple OLS
regressions, Panel B of Appendix Table B.2 also shows that children of mothers
with a secondary school leaving certificate have an 8.3 percentage point lower
probability of dying before age 80 (3.6 percentage points with X-control vari-
ables). This is a substantial difference, especially in view of the fact that the
proportion of deaths up to the age of 80 in the sample examined is 15 percent
(note that only observed deaths are reported due to sample dropouts).

that the mortality rate between children of higher and lower educated
fathers is similar if mothers’ education is kept constant.'?

In Panels B and C of Table 1, we study the relationship separately by
the sex of the child, as previous studies have documented gender-spe-
cific differences in the relationship between parental education and
children's health (e.g. Kemptner and Marcus, 2013). For both daughters
and sons, there is a statistically significant relationship between ma-
ternal education and the life expectancy of the children, although this
relationship is somewhat more pronounced for sons in the separate
analysis of mothers and fathers. For paternal education, we cannot find
a significant relationship for both daughters and sons if control vari-
ables are taken into account.

The regression results are based on the assumption that parental
education increases or decreases the underlying hazard by the same
proportion over time (proportional hazard assumption). Whether the
proportional hazard assumption is satisfied depends on the inclusion of
other covariates and control variables. We test the proportional hazard
assumption for parental education using Schoenfeld residuals (see, e.g.,
Cleves et al., 2016, for details). The unconditional Kaplan Meier graphs
(Fig. 1) suggest that the role of parental education reduces as children
reach age 80. Expectedly, we reject the proportional hazard assumption
if we only include maternal or paternal education (Appendix Table B.3,
columns 1 and 3). When we add cohort effects and further controls to

12 The role of parental education could vary with the level of education of the
partner. When we include interaction terms for higher maternal and paternal
education, the interaction term is not significant. The role of maternal educa-
tion increases, with a coefficient of 0.563 (s.e. 0.159). The coefficient on pa-
ternal education does not change much.
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Table 2

Relationship between parental education and mortality after different ages.
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Maternal education

Paternal education

Both parents

@

2

3

Panel A: Mortality after age 35

(Reference: Mother with basic track or no school degree)

Mother with middle/upper secondary schooling

(Reference: Father with basic track or no school degree)

Father with middle/upper secondary schooling
Number of observed individuals
Number of deceased individuals

0.643 (0.183)

9911
157

0.907 (0.206)
9911
157

0.589* (0.185)

1.135 (0.282)
9911
157

Panel B: Mortality after age 45

Mother with middle/upper secondary schooling
Father with middle/upper secondary schooling
Number of observed individuals

Number of deceased individuals

0.646** (0.120)

10507
345

0.707** (0.112)
10507
345

0.735 (0.168)
0.798 (0.156)
10507

345

Panel C: Mortality after age 55

Mother with middle/upper secondary schooling
Father with middle/upper secondary schooling
Number of observed individuals

Number of deceased individuals

0.756** (0.089)
7418
690

0.746* (0.125)
0.872 (0.117)
7418

690

Panel D: Mortality after age 65 (main results)
Mother with middle/upper secondary schooling
Father with middle/upper secondary schooling

0.728*** (0.087)

0.866 (0.081)

0.704** (0.098)
1.016 (0.111)

Number of observed individuals 6003 6003 6003
Number of deceased individuals 1086 1086 1086
Child cohort fixed effects v v v
Parental cohort fixed effects v v v
Control variables v v v

Notes: The table reports hazard ratios from Cox regression models on the conditional mortality of children after age 35, 45, 55 and 65. All models include dummy
variables for the birth year of the child (child cohort fixed effects), and the mother or the father (parental cohort fixed effects). Control variables are dummy variables
for the gender, as well as the federal state and the survey sample in the SOEP data. All models include indicators for variables with missing information on maternal

and paternal education. Robust standard errors are reported in parentheses.
* p <01, ** p <005, *** p < 0.01.
Source: Own calculations based on SOEP v33.

the model (columns 2 and 4), we weakly reject the proportional hazard
assumption for maternal education (p-value of 0.05), and we fail to
reject it for paternal education. When we include maternal and paternal
education together (column 5), we also fail to reject it for both maternal
and paternal education. We estimate two alternative models that ac-
count for time varying relationships (see Appendix Table B.4): First, we
allow the relationship to change with every time period. Second, the
relationship can change after age 80. We draw the same conclusions.

4. Sensitivity checks
4.1. Considering different age thresholds

In the main analysis, we consider further life expectancy after age
65. A disadvantage of this age limit, however, is that deaths before the
age of 65 are not taken into account. Therefore, we analyse other age
limits (35, 45 and 55) in the following. The disadvantage of these other
age limits, however, is that only a certain number of years after this age
can be observed in the SOEP, and that there are naturally much fewer
deaths at younger ages. However, studying these earlier age thresholds
still allows learning something about the link between parental edu-
cation and mortality before age 65. Table 2 reports the results of Cox
regressions applied to samples in which individuals that were inter-
viewed at age 35 (Panel A), 45 (Panel B), 55 (Panel C) or 65 (Panel D,
repeating the main results for comparison). All regressions include
control variables.

For further life expectancy after age 35 (Panel A), the picture re-
sembles the main results: There is a stronger correlation with maternal
education than with paternal education. As expected, only comparatively

355

few deaths occur in this age group. Therefore, statistical precision is
much lower and the educational coefficient is statistically significant
only in the model where maternal and paternal education are included at
the same time. For further life expectancy from age 45 onwards and from
age 55 onwards, the link with maternal education is also stronger than
with paternal education. Here, the coefficients for the education of the
mother are statistically significant not only when the parents are con-
sidered separately, but also mostly when parents' education is considered
together. The connection with the education of the father is not statis-
tically significant in any of these joint models. This also suggests that the
sample selection resulting from conditioning on age 65 does not explain
the smaller role of fathers’ education (e.g. it could have been that deaths
related to paternal education already occur before age 65).

While children of higher educated mothers live about two years
longer after the age of 65, this relationship could be larger when we
also consider deaths occurring before age 65. However, as Fig. 1 shows,
economically significant differences related to parental education
emerge around age 55, and the number of deaths occurring before age
65 is comparably small. Accordingly, we also estimate differences in
further life expectancy after age 45 and age 55 of about 2.2 years of
children of higher educated mothers compared to children of mothers
with less schooling.'?

13 Based on the assumption of a Gompertz distribution of the underlying
hazard function, we estimate differences in further life expectancy of 2.3 after
age 45, of 2.25 after age 55 and 2.22 after age 65 of children with higher
educated mothers. For children with higher educated fathers, the estimates are
1.67 at age 45, 0.834 at age 55 and -0.175 at age 65.
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By maternal education
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By paternal education
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Source: Own illustration based on SOEP v33.

Fig. 1. Kaplan-Meier survival function by parental education.

4.2. Inclusion of alternative measures of parental socio-economic position

In the previous analyses, the school education of parents was con-
sidered. However, this may only represent the role of other family
factors, such as family income or parents' occupational status.
Therefore, Table 3 examines the extent to which parents' vocational
education and occupation when the child was 15 years old are related
to the life expectancy of the child after age 65, and whether the link
with parental education persists after controlling for these additional
measures of parental socio-economic status. Columns 1 and 3 of Table 3
repeat the main results for immediate comparability.

If the analysis includes the vocational education of the mother and
her occupational status when the child was 15 years old, column 2
shows that children with mothers who have completed a vocational or
apprenticeship training have a statistically significantly lower mortality
risk than children whose mothers have no professional training. A si-
milar picture emerges for children whose mothers have a master
craftsmen degree or a university degree. However, in the cohorts

considered, only a very small number of mothers has this level of
qualification, which may explain the low statistical power. With regard
to the occupational status, children of mothers who worked in positions
that require professional training, or positions with higher-qualified
tasks have a significantly reduced mortality rate compared to children
whose mothers worked in unskilled positions. Children whose mothers
were not working do not show a statistically significant difference in
mortality risk compared to children with mothers in unskilled positions.
The strong correlation between maternal schooling and the life ex-
pectancy of the child also persists when the vocational training of the
mother and her professional position are included. This means that the
labour market success of the mother is not a direct mediator for the
relationship between maternal education and the life expectancy of the
child.

For the father, similar to school education, there is no evidence of a
relationship between vocational training and the further life expectancy
of children after age 65 (column 4). There is a connection only for the
professional position of the father. Accordingly, children whose fathers
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Table 3

Controlling for other parental background characteristics.
Mothers Fathers Both parents
(€Y] 2 3 (4 (5).

Schooling of the mother, reference: Basic track or no school degree
Middle/upper secondary schooling 0.728%** (0.087)
Vocational training of the mother, reference: no vocational training
Apprenticeship training

Master craftsmen/university

Professional position of the mother when child was 15 years old,
reference: tasks do not require professional training

Not employed

Professional training tasks

Highly qualified tasks

Schooling of the father, reference: Basic track or no school degree
Middle/upper secondary schooling

Vocational training of the father, reference: no vocational training
Apprenticeship training

Master craftsmen/university

Professional position of the father when child was 15 years old,
reference: tasks do not require professional training

Not employed

Professional training tasks

Highly qualified tasks

Number of observed individuals 6003 6003
Number of deceased individuals 1086 1086
Child cohort fixed effects v v
Parental cohort fixed effects v v
Control variables v v

0.776** (0.098)

0.872* (0.066)
0.933 (0.306)

0.715 (0.149)
0.607* (0.168)
0.443** (0.158)

0.742** (0.108)

0.836** (0.067)
0.863 (0.283)

0.696* (0.146)

0.600* (0.166)

0.450** (0.161)
0.866 (0.081) 0.893 (0.094) 1.044 (0.123)
1.077 (0.088)
1.190 (0.138)

1.130 (0.098)
1.305** (0.159)

1.062 (0.305)
0.970 (0.117)
0.767** (0.097)

1.095 (0.311)
0.967 (0.117)
0.797* (0.101)

6003 6003 6003
1086 1086 1086
% v v
% v v
v v v

Notes: The table reports hazard ratios from Cox regression models on the conditional mortality of children after age 65. All models include dummy variables for the
birth year of the child (child cohort fixed effects), and the mother or the father (parental cohort fixed effects). Control variables are dummy variables for the gender,
as well as the federal state and the survey sample in the SOEP data. All models also include indicators for variables with missing information on maternal and paternal

education. Robust standard errors are reported in parentheses.
* p <01, ** p <005, *** p < 0.01.
Source: Own calculations based on SOEP v33.

have pursued a higher-qualified activity have a lower mortality risk
than children with fathers who have pursued an unskilled activity.

In column 5, the characteristics of school education, vocational
training, and the professional positions of mothers and fathers are
considered jointly. It confirms the overall picture: The education of the
mother has an economically and statistically strong correlation with the
further life expectancy of the children. It cannot be explained by the
family income (approximated by the occupational characteristics in the
family).'*

5. Possible underlying channels

This section examines channels through which maternal education
may be related to children's life expectancy. In a first step, we correlate
possible channels with parental education. In a second step, we include
these potential channels in our survival analysis one after the other
(and finally combined). In particular, we consider the following po-
tential channels: children's educational and professional career, their
health behaviours and health at the age of 65 as well as their social
integration and activities.'®

Table 4 includes these possible channels in the analysis as control

14 See Appendix B for further sensitivity checks.

15 Appendix Table B.5 shows that parental education is strongly related to
these potential channels. Note that children's smoking behaviour is not corre-
lated with parental education in the cohorts we study. This may be related to
the fact that smoking habits were developed before the harmful effects of to-
bacco on health were generally communicated in the Surgeon General's Report
of 1964 (see also de Walque, 2010; Jiirges and Meyer, 2017). There is also no
connection between parental education and cancer, which squares with the
conclusion that there is no connection between smoking behaviour and parental
education in the cohorts considered.
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variables. This exercise will first show whether the respective factor can
explain the mortality risk of children themselves. Second, changes in
the coefficient on parental education show whether the included
channel can explain parts of the statistical relationship between mor-
tality and parental education.

First, children's school degree is included in the model. Numerous
studies have shown that the life expectancy of individuals correlates
strongly with their education. This result can be confirmed. What is
more, it shows that the education of the mother can explain differences
in mortality between individuals independent of children's own level of
education. The inclusion of children's education reduces the coefficient
on maternal education by about 16%.'° It also shows that children's
occupational position at the start of a career is related to their life ex-
pectancy, although the coefficient on maternal education hardly
changes. This suggests that children's career does not primarily mediate
the relationship between life expectancy and mothers' education.

Other studies show that individual income is strongly linked to life
expectancy (e.g. Haan et al. 2017 for Germany). This relationship can
be confirmed. In addition, however, the education of the mother has
explanatory power that is independent of income. According to the
point estimates, children with better educated mothers have a reduced
mortality risk that corresponds to the difference between children with
income below 60% of the median income and children with income
between 100% and 150% of the median income.

Children's health behaviours can also be an important channel for
the link between parental education and children's life expectancy.
Important health-related behaviours are shaped early in life. For

16 The percentage change in the relationship is calculated as follows: 1-[(1-
0.752)/(1-0.704)] = 0.162, i.e. the change in the difference to a hazard ratio of
1 (no mortality difference) after inclusion of control variables compared to a
model without control variables.
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Table 4
Potential mediators of the relationship between parental education and mortality.
@™ (2) 3) (€] ) 6) 7 ®)
Education of the parents
Mother with middle/upper secondary schooling 0.704** 0.752%* 0.718** 0.748** 0.780* 0.843 0.762* 0.933
(0.098) (0.107) (0.102) (0.105) (0.108) (0.116) (0.110) (0.133)
Father with middle/upper secondary schooling 1.016 1.149 1.085 1.072 1.057 0.976 1.090 1.098
(0.111) (0.130) (0.122) (0.118) (0.119) (0.105) (0.122) (0.128)
Education of the child
Middle secondary schooling 0.826** 1.004
Upper secondary schooling 0.684%*** 0.937
Professional position of the child at labour market entry (ref.: blue collar tasks)
Self-employed 0.878 1.020
White collar tasks 0.814%** 1.063
Working in public sector 0.674%* 1.061
Income of the child at age 65 (reference: income below 60% of the median)
60-80% of the median 0.987 1.145
80-100% of the median 0.819* 0.937
100-150% of the median 0.734 0.899
>150% of the median 0.545 0.762*
Health behaviour around age 65
Smoking 1.718%x* 1.611%**
BMI > 30 1.159* 1.112
Never sports 1.811%** 1.437%**
Health status around age 65 (reference: No respective illness)
Chronical disease 1.310%** 1.358%**
Depression 0.874
High blood pressure 0.826
Ever cancer 1.63
Ever cardiovascular disease 1.374*
Diabetes 1.765%**
Societal engagement/activities (reference: Never)
Meeting friends/relatives 0.648* 0.736*
Volunteering 0.778%** 0.908
Visiting cinemas, concerts, etc. 0.926 0.999
Visiting operas, theatres, exhibitions, etc. 0.642%%* 0.7927%**
Engagement in neighbourhood initiatives, etc. 0.983 1.053
Child cohort fixed effects v v v v v v v v
Parental cohort fixed effects v v v v v v v v
Control variables v v v v v v v v

Notes: The table reports hazard ratios from Cox regression models on the conditional mortality of children after age 65. All models include dummy variables for the
birth year of the child (child cohort fixed effects), and the mother or the father (parental cohort fixed effects). Control variables are dummy variables for the gender,
as well as the federal state and the survey sample in the SOEP data. All models also include indicators for variables with missing information on maternal and paternal
education. The sample includes 6003 observations, with 1086 deceased individuals. Robust standard errors are reported in parentheses.

* p < 0.1, ** p <005, *** p < 0.01.
Source: Own calculations based on SOEP v33.

example, most smokers initiate smoking while they are still in school
(Jiirges and Meyer, 2017). If better educated parents prevent their
children from developing unhealthy lifestyles early in their lives, this
could have a positive effect on their life expectancy. The analysis shows
that children who smoke at the age of 65, who are overweight or who
never exercise have a higher mortality risk. The coefficient on maternal
education coefficient decreases by about 25%, suggesting that higher
educated mothers have a positive impact on health behaviours, which
can explain a substantial part of the link with life expectancy.

Various indicators of the health of children aged 65 are also related
to their previous health behaviour and further life expectancy. In par-
ticular, chronic diseases, cancer, experiencing a heart attack or suf-
fering from diabetes are all associated with higher mortality risks. If
these factors are included in the regression model, the relationship
between life expectancy and maternal education is reduced by almost
50%. This suggests that better educated mothers contribute sig-
nificantly to increased life expectancy through their influence on chil-
dren's health.

Finally, an active life and social integration as well as the avoidance
of loneliness can also contribute to longer lives (Kroger et al., 2017).
Children who spend time with friends and relatives, volunteer or attend
cultural events at the age of 65 have a lower mortality risk. The coef-
ficient on maternal education decreases by about 20% when these

variables are included.

Column 8 controls for all channels jointly. Taken together, these
channels can explain most of the connection with maternal education
and children's mortality risks. In sum, the result indicate that maternal
education is related to children's life expectancy through various
channels, and that health behaviours and health play an important role
for this link.

6. Conclusion

This study provides novel evidence for a strong correlation between
life expectancy and maternal schooling. Children of better educated
mothers live about two years longer after age 65 than children of less
educated mothers. For paternal education, the correlation is smaller
and in most analyses not statistically significant.

Previous studies have almost exclusively studied the relationship
between one's own level of education and life expectancy. The available
results show that the relationship between education and life ex-
pectancy is much stronger if the intergenerational perspective is also
taken into account. The results thus indicate that education plays an
important role for one's own life course, but also for the life course of
one's children. The study documents a strong socio-economic inequality
in life expectancy, which can already be attributed to differences in
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early childhood with respect to the education of parents.

As the study is based on cohorts born around 1940, one may wonder
whether the link is also relevant for later-born cohorts. Studies of cur-
rent cohorts also show a continuing strong correlation between the
education of the parents and the children: Better educated mothers
behave more health-oriented during pregnancy (e.g. Currie and
Moretti, 2003; Kost and Lindberg, 2015), children show better linguistic
and socio-emotional development in school entrance examinations (e.g.
Huebener et al., 2018), they are more likely to attend an upper sec-
ondary school or to study (e.g. Peter et al., 2018), and they smoke less
frequently (e.g. Huebener, 2018). In addition, this study has shown that
parental education also plays a role in mortality for younger cohorts
after age 35. These findings suggest that the relationship between the
education of parents and children also persists for future cohorts.

The study cannot claim a causal interpretation of the relationship.
Note, however, that our results complement findings that an increase in
maternal compulsory schooling after World War II improved children's
health-related behaviours and health in adolescence and adulthood
(Huebener, 2018). As unhealthy lifestyles are leading health risk factors
for premature deaths, these findings suggest that maternal education
may impact children's life expectancy also causally. We are not aware of

Appendix A

Share with upper
secondary schooling
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any suitable setting allowing answering this question with quasi-ex-
perimental variation, but we encourage future research to follow up on
this question.
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Notes: The figure plots the share of men and women with middle and upper secondary school degrees in West Germany between 1880 and 1980.

Source: Own illustration based on SOEP v33.
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Notes: The figure shows the share of the population with middle and upper secondary school degrees for the cohorts born 1900, 1920 und 1940 across federal states
(only West Germany).

Source: Own illustration based on SOEP v33.

Table B.1
Descriptive statistics

Variable Mean Standard deviation Min. Max.

Characteristics of the mother

Basic track/no school degree 0.81 0.40 0 1
Middle/upper secondary school degree 0.13 0.34 0 1
School degree unknown 0.06 0.24 0 1
Year of birth 1910.92 10.26 1881 1938
Characteristics of the father

Basic track/no school degree 0.75 0.43 0 1
Middle/upper secondary school degree 0.19 0.39 0 1
School degree unknown 0.07 0.25 0 1
Year of birth 1907.62 10.53 1881 1935
Characteristics of the child

Year of birth 1939.50 8.59 1918 1959
Female 0.52 0.50 0 1
Education of the child

Basic track degree 0.57 0.49 0 1
Middle secondary school degree 0.18 0.39 0 1
Upper secondary school degree 0.18 0.38 0 1
Other school degree 0.07 0.25 0 1
Income of the child at age 65

<60% of the median 0.07 0.25 0 1
60-80% of the median 0.12 0.33 0 1
80-100% of the median 0.16 0.36 0 1
100-150% of the median 0.30 0.46 0 1
>150% of the median 0.27 0.44 0 1
Income unknown 0.08 0.27 0 1
Health behaviour of the child at age 65

Smoking (ref.: no) 0.24 0.42 0 1
Smoking status unknown 0.09 0.29 0 1
BMI <30 (ref.: BMI < 30) 0.19 0.39 0 1
BMI unknown 0.14 0.34 0 1
Sports activities (ref.: no) 0.51 0.50 0 1
Sports activities unknown 0.02 0.12 0 1
Health status of the child at age 65

Chronic illness (ref.: none) 0.47 0.50 0 1
Chronic illness unknown 0.12 0.33 0 1
Depression (ref.: none) 0.05 0.21 0 1

(continued on next page)
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Table B.1 (continued)

Variable Mean Standard deviation Min Max.
Depression unknown 0.31 0.46 0 1
High blood pressure (ref.: none) 0.30 0.46 0 1
High blood pressure unknown 0.31 0.46 0 1
Ever cancer (ref.: none) 0.06 0.24 0 1
Ever cancer unknown 0.31 0.46 0 1
Ever cardiovascular disease (ref.: none) 0.13 0.33 0 1
Ever cardiovascular disease unknown 0.31 0.46 0 1
Diabetes (ref.: none) 0.09 0.29 0 1
Diabetes unknown 0.31 0.46 0 1
Societal engagement/activities of the child
Meeting friends/relatives (ref.: never) 0.95 0.21 0 1
Meeting friends/relatives unknown 0.02 0.12 0 1
Volunteering (ref.: never) 0.35 0.48 0 1
Volunteering unknown 0.02 0.13 0 1
Visiting cinema/theater, etc. (ref.: never) 0.48 0.50 0 1
Visiting cinema/theater, etc. unknown 0.02 0.12 0 1
Visiting theatre, opera, etc. (ef.: never) 0.71 0.45 0 1
visiting theatre, opera, etc. unknown 0.02 0.12 0 1
Engagement in neighbourhood initiatives, etc. (ref.: never) 0.12 0.33 0 1
Engagement in neighbourhood initiatives, etc. unknown 0.02 0.13 0 1
Number of observations 6003
Notes: The table reports descriptive statistics for the sample of children aged 65 and older used in the main analysis.
Source: Own calculations based on SOEP v33.
Table B.2
Alternative model specifications
Independent variable: Maternal education Paternal education Both parents
@™ ) 3) @ )
Panel A: Gompertz model to estimate differences in life expectancy after age 65
(Reference: Mother with basic track or no school degree)
Mother with middle/upper secondary schooling 2.760*** 1.957** 2.221%*
(0.761) (0.819) (0.952)
(Reference: Father with basic track or no school degree)
Father with middle/upper secondary schooling 1.229%* 0.875 -0.175
(0.601) (0.663) (0.756)
Number of observed individuals 6003 6003 6003 6003 6003
Number of deceased individuals 1086 1086 1086 1086 1086
Panel B: OLS regression with dep. variable: Deceased before age 80
(Reference: Mother with basic track or no school degree)
Mother with middle/upper secondary schooling —0.083*** —0.036%** —0.044***
(0.010) (0.010) (0.012)
(Reference: Father with basic track or no school degree)
Father with middle/upper secondary schooling —0.056%*** —0.012 0.009
(0.010) (0.010) (0.012)
Mean 0.14 0.14 0.14 0.14 0.14
Number of observed individuals 6003 6003 6003 6003 6003
Child cohort fixed effects v v v
Parental cohort fixed effects v v v
Control variables v v v

Notes: Panel A reports marginal effect estimates of Gompertz survival analyses models, denoting the estimated differences in further life expectancy after age 65.
Panel B reports marginal effect estimates of OLS regression models with the dependent variable whether an individual deceased before age 80 (and after age 65). If
indicated, models include dummy variables for the birth year of the child (child cohort fixed effects), and the mother or the father (parental cohort fixed effects).
Control variables are dummy variables for the gender, as well as the federal state and the survey sample in the SOEP data. All models include indicators for missing
information on maternal and paternal education. Robust standard errors are reported in parentheses.

* p <01, ** p <0.05, *** p <0.01.

Source: Own calculations based on SOEP v33.
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Table B.3
Testing the proportional hazard assumption
Independent variable: Maternal education Paternal education Both parents
@™ ) 3 @ )
p-values
Mother with middle/upper secondary schooling 0.013 0.050 0.145
Father with middle/upper secondary schooling 0.025 0.161 0.597
Child cohort fixed effects v v v
Parental cohort fixed effects v v v
Control variables v v v

Notes: The table reports p-values of tests of the proportional hazard assumption on single covariates based on Schoenfeld residuals. If indicated, the underlying Cox
models include dummy variables for the birth year of the child (child cohort fixed effects), and the mother or the father (parental cohort fixed effects). Control
variables are dummy variables for the gender, as well as the federal state and the survey sample in the SOEP data. All models also include indicators for missing
information on maternal and paternal education. Robust standard errors are reported in parentheses.

* p <01, ** p <0.05, *** p <0.01.

Source: Own calculations based on SOEP v33.

Table B.4
Survival models with time-varying covariates
Independent variable: Maternal education Paternal education Both parents
@ (2) 3 4 ©)] ©
Mother with middle/upper secondary schooling
Main 0.040%* 0.540%* 0.049* 0.492%*
(0.059) (0.148) (0.084) (0.155)
Time-varying (each t) 1.040%* 1.037
(0.020) (0.024)
Time-varying (T > 80) 1.245 1.305
(0.221) (0.275)
Father with middle/upper secondary schooling
Main 0.240 0.834 0.789 1.113
(0.249) (0.172) (1.004) (0.267)
Time-varying (each t) 1.017 1.003
(0.014) (0.017)
Time-varying (T > 80) 1.028 0.932
(0.141) (0.152)
Number of observations 6003 6003 6003 6003 6003 6003
Child cohort fixed effects v v v v v v
Parental cohort fixed effects v v v v v v
Control variables v v v v v v

Notes: All Cox regression models include dummy variables for the birth year of the child (child cohort fixed effects), and the mother or the father (parental cohort
fixed effects). Control variables are dummy variables for the gender, as well as the federal state and the survey sample in the SOEP data. All models also include
indicators for missing information on maternal and paternal education. Robust standard errors are reported in parentheses.

* p < 0.1, ** p < 0.05, *** p < 0.01.

Source: Own calculations based on SOEP v33.

Table B.5
Correlations between parental education and potential channels
Dependent variable: Child outcome Mean Independent variable:
Mother with middle/upper sec. schooling Father with middle/upper sec. schooling

Educational and professional attainment

Middle/upper secondary schooling (ref.: basic or no school degree) 0.36 0.40%** 0.41%**
First prof. activity: white collar (ref.: blue collar, self-empl.) 0.46 0.20%** 0.22%**
Income above the median income 0.62 0.17%%*
Health behaviour around age 65

Smoking 0.26 0.00 0.02

BMI > 30 0.22 —0.07%** —0.06%**
No sports 0.51 —0.14%** —0.15%**
Health status around age 65 (reference: No respective illness)

Chronical disease 0.53 —0.05%* —0.05%**
Depression 0.07 —0.01 —0.02*
High blood pressure 0.43 —0.07%** -0.03

(continued on next page)

362



M. Huebener Social Science & Medicine 232 (2019) 351-365

Table B.5 (continued)

Dependent variable: Child outcome Mean Independent variable:

Mother with middle/upper sec. schooling Father with middle/upper sec. schooling
Ever cancer 0.09 —-0.01 0.01
Ever cardiovascular disease 0.19 —0.04*** —0.05%**
Diabetes 0.14 —0.04*** —0.04%**
Societal engagement/activities (reference:Never)
Meeting friends/relatives 0.97 0.01*
Volunteering 0.35 0.04%**
Visiting cinemas, concerts, etc. 0.49 0.10%*=
Visiting operas, theatres, exhibitions, etc. 0.72
Engagement in political parties, neighbourhood initiatives, etc. 0.13

Notes: The table reports OLS regression coefficients. All models include dummy variables for the birth year of the child (child cohort fixed effects), and the mother or
the father (parental cohort fixed effects). Control variables are dummy variables for the gender, as well as the federal state and the survey sample in the SOEP data.
All models include indicators for variables with missing information on maternal and paternal education. All models also include indicators for missing information
on maternal and paternal education. Robust standard errors are reported in parentheses.

* p <01, ** p <005, *** p < 0.01.

Source: Own calculations based on SOEP v33.

Appendix B
Further robustness checks

In the main analysis, we grouped parental education into two categories, i.e. parents with a basic track degree or no school degree, and parents
with a middle and upper secondary school degree. If each of these categories is analysed separately (see column 2 of Table B.6), it can be seen that
the mortality hazard ratio of children of mothers without a degree does not differ significantly from those of mothers with a basic school degree.
Children of mothers with a middle and upper secondary school degree have significantly lower mortality rates. However, only about 4% of the
mothers in the sample have an upper secondary school degree, which may explain why the statistical precision of this estimate is low. This shows
that combining these education levels in joint categories does not conceal any heterogeneities. For the education of the father, there are no dif-
ferences that would allow drawing a different conclusion, even in the more differentiated analysis. If the educational level of the parents is expressed
as years of schooling (see Chapter 2 for details), the conclusions remain (Table B.6, column 3).

A fundamental concern with regard to the interpretation of our results is that the relationship between maternal education and children's life
expectancy is spuriously related via unaccounted time trends in life expectancy and maternal education. We perform two robustness checks to rule
out this possibility: We include linear state specific time trends according to the birth year of the children in the analysis (Table B.6, column 4).
Alternatively, we include dummies for each combination of federal state and birth cohort of the child to account flexibly for any cohort-state specific
differences (Table B.6, column 5). In both alternative models, the results are almost identical to the main result, despite the latter specification
placing very high demands on the data.

Another threat to our findings is that the relationship between children's life expectancy and parental education varies with unobserved factors
that are not included in the analysis (unobserved heterogeneity). If these factors are related to parental education, our estimates would capture a
spurious relationship. To account for individual level unobserved heterogeneity, we require a parametric assumption on the baseline hazard. We
assume a Gompertz distribution and first confirm our main findings based on Cox models (Appendix Table B.6, column 6). Next, we account for
individual level unobserved heterogeneity assuming it to be Gamma distributed (Appendix Table B.6, column 7). Both mothers' and fathers' hazard
ratios get even larger, strengthening the evidence for an important role of parental education in children's life expectancy. We conclude that our
findings are robust to accounting for unobserved heterogeneity.

The last robustness check assumes an alternative correlation structure of the error term. If we cluster standard errors at the level of the year of
birth of the parents and the federal state, inference is identical to the main result (Table B.6, column 8).

Table B.6
Sensitivity checks
Independent variable: Alternative definition of the education Region-specific trends Gompertz Inference
variable distribution:Unobserved
heterogeneity
Main re- All education Years of Region-time Region-cohort fixed  No(6) Yes(7) Clustered standard
sults(1) Categories (2) schooling(3) trends(4) effects(5) errors(8)

Panel A: Maternal education
(Reference: Basic track/no school degree)

Mother with middle/upper sec-  0.728*** 0.727%%* 0.714%%* 0.736** 0.590%*** 0.728%***
ondary schooling (0.087) (0.087) (0.087) (0.094) (0.106) (0.087)
(Reference: Basic track degree)
Mother without school degree 1.038
(0.358)
Mother with middle secondary s- 0.703%*
chool degree (0.097)
0.825

(continued on next page)
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Independent variable: Alternative definition of the education Region-specific trends Gompertz Inference
variable distribution:Unobserved
heterogeneity
Main re- All education Years of Region-time Region-cohort fixed  No(6) Yes(7) Clustered standard
sults(1) Categories (2) schooling(3) trends(4) effects(5) errors(8)
Mother with upper secondary sc- (0.176)
hool degree
Maternal years of schooling 0.915%*
(0.037)
Panel B: Paternal education
(Reference: Basic track/no school degree)
Father with middle/upper sec- 0.866 0.858 0.845* 0.872 0.673** 0.866*
ondary schooling (0.081) (0.081) (0.080) (0.090) (0.127) (0.071)
(Reference: Basic track degree)
Father without school degree 0.891
(0.439)
Father with middle secondary sc- 0.864
hool degree (0.105)
Father with upper secondary sch- 0.868
ool degree (0.118)
Paternal years of schooling 0.967
(0.025)
Number of observed individuals 6003 6003 6003 6003 6003 6003 6003 6003
Number of deceased individuals 1086 1086 1086 1086 1086 1086 1086 1086

Notes: The table reports hazard ratios from Cox regression models on the conditional mortality of children after age 65. All models include dummy variables for the
birth year of the child (child cohort fixed effects), and the mother or the father (parental cohort fixed effects). Control variables are dummy variables for the gender,
as well as the federal state and the survey sample in the SOEP data. All models include indicators for variables with missing information on maternal and paternal
education. Huber-White robust standard errors are reported in parentheses. Column 6 reports cluster-robust standard errors clustered at the level of the parental year

of birth cohort x federal state (108 clusters).
*p < 0.1, ** p < 0.05, *** p < 0.01
Source: Own calculations based on SOEP v33.

References

Aizer, A., Currie, J., 2014. The intergenerational transmission of inequality: maternal
disadvantage and health at birth. Science 344 (6186). https://doi.org/10.1126/
science.1251872.

Angrist, J.D., Pischke, J.-S., 2009. Mostly Harmless Econometrics: an Empiricist's
Companion. Princeton University Press.

Bijwaard, G.E., Myrskyld, M., Tynelius, P., Rasmussen, F., 2017. Educational gains in
cause-specific mortality: accounting for cognitive ability and family-level con-
founders using propensity score weighting. Soc. Sci. Med. 184, 49-56. https://doi.
org/10.1016/j.socscimed.2017.05.019.

Bijwaard, G.E., Tynelius, P., Myrskyld, M., 2018. Education, cognitive ability, and cause-
specific mortality: a structural approach. Popul. Stud. 1-16. https://doi.org/10.
1080/00324728.2018.1493135.

Bjorklund, A., Jantti, M., 2009. Intergenerational income mobility and the role of family
background. In: Salverda, W., Nolan, B., Smeeding, T.M. (Eds.), Oxford Handbook of
Economic Inequality. Oxford University Press, Oxford and and New York.

Black, S.E., Devereux, P.J., Salvanes, K.G., 2005. Why the apple doesn't fall far: under-
standing intergenerational transmission of human capital. Am. Econ. Rev. 95 (1),
437-449. https://doi.org/10.1257,/0002828053828635.

Breyer, Friedrich, Marcus, Jan, 2011. Income and Longevity Revisited: Do High-earning
Women Live Longer?, No 2011-13, Working Paper Series of the Department of
Economics. University of Konstanz, Department of Economics, University of
Konstanz.

Carneiro, P., Meghir, C., Parey, M., 2013. Maternal education, home environments, and
the development of children and adolescents. J. Eur. Econ. Assoc. 11 (Suppl. 1),
123-160. https://doi.org/10.1111/§.1542-4774.2012.01096.x.

Case, A., Lubotsky, D., Paxson, C., 2002. Economic status and health in childhood: the
origin of the gradient. Am. Econ. Rev. 92 (5), 1308-1334. https://doi.org/10.1257/
000282802762024520.

Chou, S.-Y., Liu, J.-T., Grossman, M., Joyce, T., 2010. Parental education and child health:
evidence from a natural experiment in Taiwan. Am. Econ. J. Appl. Econ. 2 (1), 33-61.
https://doi.org/10.1257 /app.2.1.33.

Cleves, M., Gould, W.W., Marchenko, Y.V., 2016. An Introduction to Survival Analysis
Using Stata, third ed. Stata Press, USA.

Constant, A., Zimmermann, K.F., 2003. Occupational Choice across Generations. IZA
Discussion Paper. https://doi.org/10.1021/es9509184.

Cox, D.R., 1972. Regression models and life-tables. J. R. Stat. Soc. 34 (2), 187-220.

Currie, A., Shields, M.A., Price, S.W., 2007. The child health/family income gradient:
evidence from England. J. Health Econ. 26 (2), 213-232. https://doi.org/10.1016/j.
jhealeco.2006.08.003.

Currie, J., Moretti, E., 2003. Mother's education and the intergenerational transmission of
human capital: evidence from college openings. Q. J. Econ. 118 (4), 1495-1532.

https://doi.org/10.1162/003355303322552856.

Currie, J., Stabile, M., 2003. Socioeconomic status and child health: why is the re-
lationship stronger for older children? Am. Econ. Rev. 93 (5), 1813-1823. https://
doi.org/10.1257/000282803322655563.

Cutler, D.M., Lleras-Muney, A., Vogl, T., 2011. Socioeconomic status and health: di-
mensions and mechanisms. In: Glied, Sherry, Peter (Eds.), "The Oxford Handbook of
Health Economics" 2011, pp. 124-163. Chapter 7. https://doi.org/10.1093/
oxfordhb/9780199238828.013.0007.

de Walque, D., 2010. Education, information, and smoking decisions. J. Hum. Resour. 45
(3), 682-717. https://doi.org/10.3368/jhr.45.3.682.

Elo, I.T., Martikainen, P., Myrskyl4, M., 2014. Socioeconomic status across the life course
and all-cause and cause-specific mortality in Finland. Soc. Sci. Med. 119, 198-206.
https://doi.org/10.1016/j.socscimed.2013.11.037.

Galama, T., Lleras-Muney, A., van Kippersluis, H., 2018. The effect of education on health
and mortality: a review of experimental and quasi-experimental evidence. NBER
Work. Pap. 24225. https://doi.org/10.3386/w24225.

Gauthier, A.H., DeGusti, B., 2012. The time allocation to children by parents in Europe.
Int. Sociol. 27 (6), 827-845. https://doi.org/10.1177/0268580912443576.

Goebel, J., Grabka, M.M., Liebig, S., Kroh, M., Richter, D., Schroder, C., Schupp, J., 2018.
The German Socio-Economic Panel (SOEP). Jahrbiicher fiir Nationalokonomie und
Statistik. https://doi.org/10.1515/jbnst-2018-0022.

Gohlmann, S., Schmidt, C.M., Tauchmann, H., 2010. Smoking initiation in Germany: the
role of intergenerational transmission. Health Econ. 19 (2), 227-242. https://doi.
org/10.1002/hec.1470.

Grossman, M., 2015. The relationship between health and schooling. Nordic Journal of
Health Economics 3 (1), 7-17. https://doi.org/10.1057/eej.2008.13.

Giinther, T., Huebener, M., 2018. Bildung und Lebenserwartung: Empirische Befunde fiir
Deutschland und Europa (DIW Roundup Politik im Fokus No. 126). Berlin.

Haan, P., Kemptner, D., Liithen, H., 2017. The Rising Longevity Gap by Lifetime Earnings
-distributional Implications for the Pension System. DIW Discussion Papers No. 1698.

Holmlund, H., Lindahl, M., Plug, E., 2011. The causal effect of parents' schooling on
children's schooling: a comparison of estimation methods. J. Econ. Lit. 49 (3),
615-651. https://doi.org/10.1257/jel.49.3.615.

Huebener, M., 2018. The Effects of Education on Health: an Intergenerational
Perspective. IZA Discussion Paper No. 11795.

Huebener, M., Spiess, C.K., Kuehnle, D., 2018. Parental Leave Policies and Socio-
Economic Gaps in Child Development : Evidence from a Substantial Benefit Reform
Using Administrative Data. IZA Discussion Paper No. 11794.

Juérez, Sol P., Goodman, Anna, Koupil, Ilona, 2016. From cradle to grave. Tracking so-
cioeconomic inequalities in mortality in a cohort of 11 868 men and women born in
Uppsala, Sweden, 1915-1929. Journal of epidemiology and community health 70 (6),
569-575. https://doi.org/10.1136/jech-2015-206547.

Jiirges, H., Meyer, S.-C., 2017. Educational Differences in Smoking: Selection versus

364


https://doi.org/10.1126/science.1251872
https://doi.org/10.1126/science.1251872
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref2
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref2
https://doi.org/10.1016/j.socscimed.2017.05.019
https://doi.org/10.1016/j.socscimed.2017.05.019
https://doi.org/10.1080/00324728.2018.1493135
https://doi.org/10.1080/00324728.2018.1493135
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref5
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref5
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref5
https://doi.org/10.1257/0002828053828635
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref50
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref50
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref50
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref50
https://doi.org/10.1111/j.1542-4774.2012.01096.x
https://doi.org/10.1257/000282802762024520
https://doi.org/10.1257/000282802762024520
https://doi.org/10.1257/app.2.1.33
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref10
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref10
https://doi.org/10.1021/es9509184
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref12
https://doi.org/10.1016/j.jhealeco.2006.08.003
https://doi.org/10.1016/j.jhealeco.2006.08.003
https://doi.org/10.1162/003355303322552856
https://doi.org/10.1257/000282803322655563
https://doi.org/10.1257/000282803322655563
https://doi.org/10.1093/oxfordhb/9780199238828.013.0007
https://doi.org/10.1093/oxfordhb/9780199238828.013.0007
https://doi.org/10.3368/jhr.45.3.682
https://doi.org/10.1016/j.socscimed.2013.11.037
https://doi.org/10.3386/w24225
https://doi.org/10.1177/0268580912443576
https://doi.org/10.1515/jbnst-2018-0022
https://doi.org/10.1002/hec.1470
https://doi.org/10.1002/hec.1470
https://doi.org/10.1057/eej.2008.13
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref28
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref28
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref25
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref25
https://doi.org/10.1257/jel.49.3.615
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref27
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref27
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref29
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref29
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref29
https://doi.org/10.1136/jech-2015-206547
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref31

M. Huebener

Causation. Schumpeter Discussion Papers, 17001. University of Wuppertal.

Kemptner, D., Marcus, J., 2013. Spillover effects of maternal education on child's health
and health behavior. Rev. Econ. Househ. 11 (1), 29-52. https://doi.org/10.1007/
5s11150-012-9161-x.

Kost, K., Lindberg, L., 2015. Pregnancy intentions, maternal behaviors, and infant health:
investigating relationships with new measures and propensity score analysis.
Demography 52 (1), 83-111. https://doi.org/10.1007/s13524-014-0359-9.

Kravdal, @., 2008. A broader perspective on education and mortality: are we influenced
by other people's education? Soc. Sci. Med. 66 (3), 620-636. https://doi.org/10.
1016/j.socscimed.2007.10.009.

Kroh, M., Kroger, H., 2017. LIFESPELL: information on the pre- and post-survey history of
SOEP-respondents. In: Goebel, J. (Ed.), SOEP-core v32 — Documentation on
Biography and Life History Data. SOEP Survey Papers. Vol 418: Series D, Variable
Descriptions and Coding. Deutsches Institut fiir Wirtschaftsforschung, Berlin, pp.
277-285.

Kroll, L.E., Lampert, T., 2009. Soziale Unterschiede in der Lebenserwartung -
Datenquellen in Deutschland und Analysemdéglichkeiten des SOEP. Methoden - Daten
- Analysen 3 (1), 3-30.

Kroger, H., Hoffmann, R., Tarkiainen, L., Martikainen, P., 2018. Comparing observed and
unobserved components of childhood: evidence from Finnish register data on midlife
mortality from siblings and their parents. Demography 55 (1), 295-318. https://doi.
org/10.1007/513524-017-0635-6.

Kroger, H., Kroh, M., Kroll, L.E., Lampert, T., 2017. Einkommensunterschiede in der
Mortalitét in deutschland - ein empirischer erklarungsversuch. Z. Soziol. 46 (2),
124-146. https://doi.org/10.1515/zfs0z-2017-1008.

Kuh, D., 2002. Mortality in adults aged 26-54 years related to socioeconomic conditions
in childhood and adulthood. Post war birth cohort study. BMJ 325 (7372),
1076-1080. https://doi.org/10.1136/bm;j.325.7372.1076.

Lawrence, E.M., Rogers, R.G., Zajacova, A., 2016. Educational attainment and mortality
in the United States: effects of degrees, years of schooling, and certification. Popul.
Res. Pol. Rev. 35 (4), 501-525. https://doi.org/10.1007/s11113-016-9394-0.

McCrary, J., Royer, H., 2011. The effect of female education on fertility and infant health:
evidence from school entry policies using exact date of birth. Am. Econ. Rev. 101 (1),
158-195. https://doi.org/10.1257 /aer.101.1.158.

Social Science & Medicine 232 (2019) 351-365

Minello, A., Blossfeld, H.-P., 2014. From mother to daughter: changes in intergenerational
educational and occupational mobility in Germany. Int. Stud. Sociol. Educ. 24 (1),
65-84. https://doi.org/10.1080/09620214.2014.895139.

Naess, O., Strand, B.H., Smith, G.D., 2007. Childhood and adulthood socioeconomic
position across 20 causes of death: A prospective cohort study of 800 000 Norwegian
men and women. Journal of Epidemiology & Community Health 61 (11), 1004-1009.
https://doi.org/10.1136/jech.2006.052811.

Oreopoulos, P., Page, M.E., Stevens, A.H., 2006. The intergenerational effects of com-
pulsory schooling. J. Labor Econ. 24 (4), 729-760. https://doi.org/10.1086/506484.

Peter, F., Spiess, C.K., Zambre, V., 2018. Informing Students about College: an Effi Cient
Way to Decrease the Socio-Economic Gap in Enrollment Evidence from a Randomized
Field Experiment (Discussion Papers No. 1770). Berlin.

Powell, L.M., Chaloupka, F.J., 2005. Parents, public policy, and youth smoking. J. Policy
Anal. Manag. 24 (1), 93-112. https://doi.org/10.1002/pam.20071.

Richter, M., 2010. Risk Behaviour in Adolescence. VS Verlag fiir Sozialwissenschaften,
Wiesbaden. https://doi.org/10.1007/978-3-531-92364-2.

Rosenbladt, B. von, Gensicke, A., Stutz, F., 2002. Verbesserung der Datengrundlagen fiir
Mortalitédts- und Mobilitdtsanalysen: Verbleibstudie bei Panelausfallen im SOEP.
Miinchen.

Sayer, L.C., Gauthier, A.H., Furstenberg, F.F., 2004. Educational differences in parents'
time with children: cross-national variations. J. Marriage Fam. 66 (5), 1152-1169.

Schnell, R., Trappmann, M., 2006. Konsequenzen der Panelmortalitat im SOEP fiir
Schitzungen der Lebenserwartung. Arbeitspapier 2/2006. Zentrum fiir Quantitative
Methoden und Surveyforschung. Mannheim, Konstanz.

Soteriades, E.S., DiFranza, J.R., 2003. Parent's socioeconomic status, adolescents' dis-
posable income, and adolescents' smoking status in Massachusetts. Am. J. Public
Health 93 (7), 1155-1160.

Strand, B.H., Kunst, A., 2006. Childhood socioeconomic position and cause-specific
mortality in early adulthood. Am. J. Epidemiol. 165 (1), 85-93. https://doi.org/10.
1093/aje/kw;j352.

Tarkiainen, L., Martikainen, P., Laaksonen, M., Aaltonen, M., 2015. Childhood family
background and mortality differences by income in adulthood: fixed-effects analysis
of Finnish siblings. Eur. J. Public Health 25 (2), 305-310. https://doi.org/10.1093/
eurpub/ckul96.


http://refhub.elsevier.com/S0277-9536(19)30234-5/sref31
https://doi.org/10.1007/s11150-012-9161-x
https://doi.org/10.1007/s11150-012-9161-x
https://doi.org/10.1007/s13524-014-0359-9
https://doi.org/10.1016/j.socscimed.2007.10.009
https://doi.org/10.1016/j.socscimed.2007.10.009
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref35
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref35
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref35
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref35
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref35
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref53
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref53
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref53
https://doi.org/10.1007/s13524-017-0635-6
https://doi.org/10.1007/s13524-017-0635-6
https://doi.org/10.1515/zfsoz-2017-1008
https://doi.org/10.1136/bmj.325.7372.1076
https://doi.org/10.1007/s11113-016-9394-0
https://doi.org/10.1257/aer.101.1.158
https://doi.org/10.1080/09620214.2014.895139
https://doi.org/10.1136/jech.2006.052811
https://doi.org/10.1086/506484
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref42
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref42
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref42
https://doi.org/10.1002/pam.20071
https://doi.org/10.1007/978-3-531-92364-2
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref45
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref45
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref45
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref46
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref46
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref56
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref56
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref56
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref47
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref47
http://refhub.elsevier.com/S0277-9536(19)30234-5/sref47
https://doi.org/10.1093/aje/kwj352
https://doi.org/10.1093/aje/kwj352
https://doi.org/10.1093/eurpub/cku196
https://doi.org/10.1093/eurpub/cku196

	Life expectancy and parental education
	Introduction
	Data and methodology
	The German Socio-Economic Panel Study
	Survival analysis with cox regression models

	Results
	Graphical results
	Regression results

	Sensitivity checks
	Considering different age thresholds
	Inclusion of alternative measures of parental socio-economic position

	Possible underlying channels
	Conclusion
	Funding
	Declaration of conflict of interest
	Acknowledgements
	mk:H1_16
	mk:H1_17
	Further robustness checks

	References




