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Abstract

Recent research shows that parents’ survival is associated with their adult
children’s education, net of parents’ own socioeconomic position. Why
children’s education is linked to their parents’ longevity is, however, an
unanswered question.

Utilising a multi-generation register that connects parents to children
in the Swedish population, the first part of this paper examines the net
associations of children’s various socioeconomic resources (education,
occupation, and income) and parents’ mortality. In subsequent analyses
of the role of children’s education, five causes of death are distinguished
(circulatory disease mortality, overall cancer, lung cancer, breast cancer,
and prostate cancer). The second part of the analysis focuses on the
geographic distance between children and parents and how distance
interacts with the association between children’s education and parents’
survival.

The results show net associations between all included indicators of
children’s socioeconomic position and parents’ mortality risk, with the
clearest association for education. Children’s education is significantly
associated with all examined causes of deaths except prostate cancer.
Breast cancer mortality is negatively related to offspring’s education but
not the mothers’ own education. Lastly, distance to parents does not
interact with the association between children’s education and parents’
mortality.

To conclude, children’s education seems to be a key factor in
comparison to other dimensions of socioeconomic position in the
offspring generation. This suggests that explanations that are linked to,
e.g., behavioural norms or knowledge and support with health care
contacts, are more plausible than, e.g., access to material resources.
However, distance does not interact with this association, which may
point towards non-causal explanations, i.e., children’s schooling captures
unmeasured parental characteristics or circumstances. Alternatively,
geographic factors do not prevent parents from benefitting from their
adult children’s resources.



Introduction

Studies from the US and Sweden have recently shown that adult
children’s education is associated with their parents’ survival (Friedman
and Mare 2010; Torssander 2013). This association persists after
adjustment of parents’ education and other socioeconomic resources in
the household as well as in a fixed effects model in which characteristics
shared between siblings is held constant (Torssander 2013).
Furthermore, the relationship between children’s education and parents’
mortality seems to be particularly strong for causes of death that are
closely related to health behaviours, such as smoking (Friedman and
Mare 2010).

If the association between children’s education and parents’ survival
reflects an influence of the ‘social foreground’, suggested explanations
include access to resources, health-related advice and guidance, and
impact on health behaviours. However, we cannot confidently state that
parents gain health benefits from having well-educated children. The
association may simply reflect unmeasured third variables, such as
parents’ preferences, personalities or abilities.

The aim of the present study is to gain additional knowledge about
the relationship between children’s socioeconomic position and parents’
survival. The first part of the paper aims to separate the independent
associations with parental mortality for various indicators of children’s
socioeconomic resources. Such an analysis has previously been
conducted for own social position and mortality (e.g., Geyer et al. 2000;
Torssander and Erikson 2010) and one’s partner’s position (e.g., Skalicka
et al. 2008; Torssander and Erikson 2009).

The second part of the paper relates to geographic distance, children’s
socioeconomic position, and parents’ mortality. Distance between adult
children and parents is clearly linked to frequency of contact across
generations (Fors and Lennartsson 2008; Kalmijn 2006; Smith 1998).
Therefore, residential proximity to adult children may benefit parents’
health. Geographic distance may also interact with the association
between child resources and parents’ health if, for example, such
resources are more accessible to parents who reside near their adult
children. On the other hand, children’s assets facilitate frequent visits
over long distances.



Background

Parents and children share many environmental and genetic circum-
stances (Lawlor and Mishra 2009), and the parent-child relationship has
been described as reciprocal, permanent and involuntary (Umberson
1992). Moreover, adult children and their parents, on average, have
frequent contact and support each other in various ways (Bjornberg and
Ekbrand 2008; Ermisch 2009; Hank 2007; Lye 1996). However,
children’s social position is not clearly related to the amount of support
to parents. For example, parents with well-educated children do not
receive more practical or emotional assistance from their offspring than
do parents with less-educated children (Friedman and Seltzer 2010). The
opposite might even be the case (Ermisch 2009; Fors and Lennartsson
2008). In a Swedish study on family ties between generations, there was
no association between social class and giving or receiving practical
support, but professional classes were more likely to both give and
receive financial help (Bjérnberg and Ekbrand 2008).

In the social networks literature, access to resources is described as
one potential explanation for the association between networks and
health (Berkman et al. 2000). In addition to partners, adult children are
key persons in their ageing parents’ networks (Due et al. 1999); therefore,
their resources may be important for parents’ health and survival.

Indicators of children’s social position and parents’ survival

Access to resources refers to both material and non-material assets.
Children’s income is the socioeconomic indicator that most directly
reflects the younger generation’s material assets. However, because
upward intergenerational transmission of economic capital is rare in
Sweden (Fritzell and Lennartsson 2005), a direct effect of children’s
income on parents’ mortality is perhaps unlikely. Still, approximately
forty per cent of Swedes agree that adult children should help their
parents financially if, for example, the parent is sick (Bjornberg and Latta
2007).

Moreover, some parents may be more likely to retain a greater amount
of their own means because financial transfers from parents to adult
children are less common when children are affluent (Ermisch 2009) and
low income is associated with increased likelihood of receiving financial
help from a family member (Bjornberg and Latta 2007). In addition,
children’s financial problems predict poorer parental well-being, whereas
children’s success is associated with greater parental well-being
(Fingerman et al. 2012).



Previous research on children’s resources and parents’ mortality
primarily focused on children’s education (Friedman and Mare 2010;
Torssander 2013, Zimmer et al. 2007). In addition to improving labour
market prospects, education reflects knowledge and cognitive abilities. A
spillover effect of education between people has not been verified, but
has been suggested for partners (e.g., Monden 2003) and between
relatives, such as siblings (Kravdal 2008). One hypothesis is that such a
spillover effect exerts an impact through health behaviours, use of health
care, and adherence to medical treatment. Active or passive imitation of
behaviour — which is more likely to be health-enhancing among well-
educated individuals — is another possibility (cf. Kravdal 2008). Social
influence may be related to not only children’s education but also, for
example, occupational class or status.

Compared to economic resources, which can be directly transferred,
the role that others’ occupation plays in an individual’s health is less
straightforward. Physical and mental working conditions affect the
individual but may not directly influence the health of others. However,
an influential labour market position could involve advantages that
benefit other people, particularly family members. For example, some
occupational positions may provide access to knowledge and contacts
that increase the health of kin.

The Swedish health care system aims at equity and distribution
according to need (Burstrom 2002). However, recent reports
demonstrate that this goal is not always achieved (SKL and
Socialstyrelsen 2012). For example, improved cancer treatment has
mainly benefited patients with intermediate or higher education (Cavalli-
Bjorkman et al. 2011). Treatment differences may equally appear
according to children’s education, class, status or income.

Health behaviours can be affected by other people’s guidance, both
through direct advice and in a normative sense. There are, however,
reasons to be cautious with such reasoning, as clustering of behaviour
may also be due to homophily (i.e., equals meet equals) or exposure to
similar factors (e.g., environmental confounding). There is some support
for the existence of social influence within networks (e.g., Christakis and
Fowler 2007; 2008). Such research has focused on friend and partner
relationships, but a similar influence from children to parents is possible.
In comparison to other social contacts, the child-parent relationship is
long-lasting and constant over time. Hence, children may be viewed as
an important source of influence. Because health behaviours differ
across socioeconomic groups (e.g., Stringhini et al. 2010), children’s
positions may predict whether this influence is positive or negative.
Friedman and Mare (2010) showed that children’s education is associated



with smoking and exercise in the parent generation, irrespective of
parents’ education and income.

It has further been suggested that friends with more education
influence each other’s behaviour to a greater extent than friends with less
education. In fact, higher educated people are both more influential and
more likely to be influenced (Christakis and Fowler 2008). If this is
applicable to the influence of children on parents, it is likely that well-
educated parents benefit more from children’s socioeconomic resources
than do less-educated parents. Previous studies have shown inconsistent
results for such an interaction (Zimmer et al. 2007; Friedman and Mare
2010).

Geographic distance

Proximity has been described as a key factor of adult child-parent
relationships (Silverstein et al. 1997), and face-to-face contact is more
common if children and parents live near each other (Fors and
Lennartsson 2008; Kalmijn 2006; Smith 1998).

Geographic distance between adult child and parent is linked to
socioeconomic factors. A positive relationship between children’s
education and distance to parents is well established (Kalmijn 20006;
Shelton and Grundy 2000; Holmlund et al. 2013; Malmberg and
Pettersson 2007). A common explanation for why children with higher
education live further from their parents is labour market constraints.
Whereas occupations with minor or no educational demands can be
found in most regions, many higher educated jobs are only available in
specific areas.

Well-educated children meet with parents more seldom than less-
educated children largely due to differences in geographic distance; thus,
the greater part of the educational effect on contact is indirect via
proximity (Kalmijn 2000).

Although geographic proximity might be a fairly good proxy of face-
to-face contact and perhaps domestic help, other types of support may
not be primarily shaped by distance. For example, social and emotional
support is equally provided through frequent telephone calls as through
frequent visits (Litwak and Kulik 1987). Furthermore, financial help may
not be associated with distance (Hoyert 1991).

Given these arguments, geographic distance is likely to be important
for assistance with household tasks but not necessarily other types of
support. Still, face-to-face meetings of children and parents may be
important for parents’ health because children may have greater
possibilities to become aware of their parents’ health status. On the other
hand, an association between distance and parents’ mortality does not
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simply reflect a causal effect. Several decisions are involved in
migrations, and parents’ health may be one factor that is considered
(Hank 2007).

Previous research has shown that social distance is of greater
importance for health behavioural influences than is geographic distance
(Christakis and Fowler 2007; 2008). It is possible, though, that
geographic distance is one barrier that parents face in taking advantage
of children’s resources. Therefore, the current study examines whether
geographic distance modifies the effect of children’s socioeconomic
resources on parents’ survival.



Data, variables, and method

Data

For the current study, data from various Swedish population registers
were used. The Multi-generation Register (Statistics Sweden 2008), which
connects parents to children, was used as the starting point for including
individuals into the study sample.

The initial population consisted of mothers and fathers who were
born between 1926 and 1940 and were residing in Sweden in 2001
(N=978,434). Parents who bore their first child in 1967 or later were
excluded (N=124,077; 12.7%) because their children were too young to
have reached a stable labour market position in 2001 (the year before the
start of the mortality follow-up).

Thereafter, a few minor exclusions were made. If all children of a
parent died before the start of the follow-up, the parent was excluded
from the analyses (N=3,621; 0.4%). This primarily concerned parents
with one child and was otherwise very rare. In addition, the parents had
to reside in Sweden in 1990, when their socioeconomic position was
measured, excluding another 3,535 individuals (0.4%). Parents for whom
there was no information about their own education (1.3%) or their
children’s education (0.4%) were also excluded from the analyses.
Otherwise, variables included missing categories.

The final study sample consisted of 832,762 individuals. Those who
emigrated before the age of 75 and during the follow-up period between
2002 and 2007 were included in the analyses up until the time that they
moved abroad (N=1,580 or 0.2% were censored at time of emigration).

Socioeconomic position of parents

Parents’ socioeconomic position is a key control variable in the analyses
because it influences parents’ own health and survival as well as their
children’s socioeconomic positions. Parents’ positions can either be
measured in children’s youth and adolescence (the period when parents’
socioeconomic resources influence their children’s attainments) or later
in the parents’ life (closer to the mortality follow-up). Both time periods
are relevant for predicting mortality; however, because socioeconomic
position in adult life is relatively stable (especially in regards to
education), only one of the alternatives could be included due to a high



degree of multicollinearity. Here, the second alternative — socioeconomic
position later in life — was selected.

The following three indicators of socioeconomic position were
included: education, occupational class and disposable income. All of
these indicators were collected from the Census of 1990, the latest year
for which we have comprehensive occupational information for the
parent generation before the start of the mortality follow-up. The oldest
parents were then 64 years of age, i.e., one year below the standard
retirement age in Sweden. Around one-fifth of the parents were not
working in 1990, and a specific ‘not employed’ category was specified.

Five levels of education were distinguished, as follows: Longer (3 years
or more) and shorter (less than 3 years) tertiary education, longer (3 years
or more) and shorter (less than 3 years) secondary education, and
compulsory education. Shorter secondary schooling was mainly
vocational, and longer secondary education was primarily academic.
Occupational  class tor parents follows the Swedish socioeconomic
classification (similar to the EGP class schema, Erikson and Goldthorpe
1992). In this classification system, self-employed and farmers are
separated from employed and manual occupations are distinguished
from non-manual occupations.

Income was measured as disposable income during one year and
included labour and capital incomes, benefits and transfers. In the
analyses, parents’ income was included as a continuous variable.
Disposable income was selected to reflect economic circumstances in
general rather than only work-related circumstances (as a non-negligible
proportion of the parents did not work in 1990).

Parents’ partners and their socioeconomic positions

Cohabitation and marriage are related to low mortality risks (Lund et al.
2002; Manzoli et al. 2007), and there is an association between one
partnet’s socioeconomic position and the other’s individual mortality,
also given own position (Martikainen 1995; Skalicka et al. 2008;
Torssander and Erikson 2009). Each parent’s education or social class is
important for children’s attainments (Ermisch and Francesconi 2001;
Beller 2009). Therefore, control for partner position is likely to be
particularly important when the current partner is the other parent of the
child (cf Torssander 2013). The inclusion of partner characteristics also
provides a more comprehensive picture of the household’s total
SOCI0ECONOMIC resources.

! Sensitivity analyses show similar results for the two approaches.



Information about partners — married or cohabiting — and their
education, occupational class and disposable income was also collected
in 1990. The socioeconomic variables of partners were measured in the
same manner as those of the parent (described above).

Outcome: Parental deaths

All deaths in the national Cause of Death Register between January 2002
and December 2007 were linked to the other registers using personal
identification numbers. All-cause mortality was the main outcome, but
some specific groups of causes were also analysed, including the two
major cause groups, cancer (ICD-10: C00-D48) and circulatory diseases
(I00-199), and three specific types of cancer: lung (C32-34, including
larynx and trachea), breast (C50) and prostate (C61). Lung cancer was
selected because educational smoking patterns have changed over time
and across cohorts and, therefore, may show different associations with
parents’ and children’s education (cf. Friedman and Mare 2013). Breast
and prostate cancer were distinguished because they are common cancer
types but are not, or even reversely, related to individual socioeconomic
position (e.g., Erikson and Torssander 2008; Lagerlund et al. 2005;
Viager6 and Persson 1987).

Descriptive statistics of parents’ characteristics

The distribution of parents’ background characteristics is shown in Table
1. The total number of mothers was greater than the total number of
fathers primarily due to two factors. Compared to mothers, more fathers
were missing from the Multi-generation Register and more fathers died
before the start of the follow-up in January 2002.

On average, mothers had scarce socioeconomic resources compared
to fathers. Many were not active in the labour market because they were
comparatively old in 1990, when occupational class was measured (18
per cent of the fathers and 26 per cent of the mothers). However, to
some degree, disposable income reflects prior labour market positions.
Within the study sample, 15 per cent of the fathers and 25 per cent of
the mothers did not have a partner in 1990. Between January 2002 and
December 2007, 15 per cent of the fathers and 9 per cent of the mothers
within the study sample died.



Table 1 — Descriptive statistics of parents

Fathers Mothers
No. % No. %

Birth year
1926-1930 119,920 33% 157,811 34%
1931-1935 125,219 35% 156,893 33%
1936-1940 116,628 32% 156,291 33%
Nr of children
1 55,299 15% 80,594 17%
2 158,912 44% 203,528 43%
3 95,085 26% 119,003 25%
4+ 52,471 15% 67,870 14%
Partner
No 56,064 15% 117,448 25%
Yes 305,703 85% 353,547 75%
Education
Compulsory 177,006 49% 254,010 54%
Upper sec 2y 72,492 20% 136,733 29%
Upper sec 3-4y 52,691 15% 16,896 4%
Tertiary<3y 24,776 7% 32,180 7%
Tertiary>=3y 34,802 10% 31,176 7%
Social class
Unskilled manual (VII) 56,603 16% 138,789 29%
Routine non-manual (111b) 9,226 3% 37,017 8%
Skilled manual (VI) 54,942 15% 26,212 6%
Intermediate (I11a) 24,987 7% 39,351 8%
Lower managerial/ professional (lI) 56,726 16% 50,211 11%
Higher managerial/ professional (1) 48,141 13% 22,400 5%
Farmers 24,964 7% 12,879 3%
Other self-employed 11,246 3% 7,083 2%
Unclassified 10,945 3% 12,441 3%
Not in labour market 63,987 18% 124,612 26%
Disposable income in 1,000 SEK Mean 1283 Mean 855

Sd 863 Sd 414
Died 2002-2007
No 308,481 85% 427,228 91%
Yes 53,286 15% 43,767 9%
Total N 361,767 100% 470,995 100%
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Socioeconomic position of children

Five out of six parents in the study sample had more than one child. To
compare parents with different numbers of children, children’s resources
were combined into one measure for each socioeconomic indicator. In a
previous paper (Torssander 2013), only the first-born child in each
family was selected because the parents were born later and, therefore, it
was less common for their later-born children to have completed higher
education before the start of the follow-up. If possible, however, a more
comprehensive measure of children’s resources is preferable. The
ambition is a measure that captures parents’ access (or non-access) to
resources in the younger generation. The present paper applied a
‘dominance’ approach; thus, the highest or dominant position was
selected to represent children’s resources. This approach is similar to
household class measures that rest on the principle that some
occupations tend to ‘dominate’ the overall lifestyle within a household
(Erikson 1984). In the present case, the dominance approach reflects
whether any child has a tertiary education, professional occupation or
high disposable income.

One shortcoming of this method is that the child with the highest
position may not be the child that meets and helps the parent. In the
models of geographic distance, the position of the closest living child
was selected to better correspond to frequency of contact between
children and parents.

Children’s socioeconomic position was measured in 2001, the year
before the start of the mortality follow-up of the parents. The children
were then between 35 and 61 years of age. Parents’ and children’s
positions were measured at different time points (1990 and 2001), which
may be a limitation. However, such measurement was necessary so that
parents would not be too old (>65) and children would not be too young
(<35) when occupation and income data were collected. However, the
models controlled for birth cohort.

The coding of educational levels in the registers underwent changes,
with the latest change in year 2000. However, it is possible to reconstruct
the previous coding of highest educational level (Wass 2001). For
comparability, children’s education follows the same coding as parents’
education.

Information on children’s occupation was obtained from the Swedish
Occupational Register in 2001, in which occupational data were collected
from private and public employers — either through wage statistics or
questionnaires to private employers (i.e., no individual report).
Unfortunately, the coverage of this register is poor for the study period,
with between 6 and 9 per cent of the employed (mostly from smaller
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firms in the private sector) missing from the register (Statistics Sweden
2011a). The Swedish Standard Classification of Occupations (SSYK)
available from the register was used to group children into social classes
(EGP)? and Erikson’s (1984) dominance approach was followed.

In the current study, children’s income referred to highest disposable
annual income in 2001 (of all children) and was divided into quintiles in
the multivariate analyses.

Table 2 — Descriptive statistics of offspring

No. %
Highest education of all children
Compulsory 48,989 6
Upper sec 2y 264,384 32
Upper sec 3-4y 124,061 15
Tertiary<3y 183,535 22
Tertiary>=3y 211,793 25
‘Dominant’ occupational class (EGP) of all children
Unskilled manual (VII) 55,374 7
Routine non-manual (111b) 109,701 13
Skilled manual (VI) 84,882 10
Intermediate (l11a) 112,477 14
Lower managerial/ professional (II) 231,580 28
Higher managerial/ professional (1) 155,440 19
Self-employed 27,866 3
No information 55,442 7
Highest income of all children (in 1,000 SEK)
Mean 2563
Sd 2040
Distance closest child - parent in kilometres
Mean 36
Sd 98
Same SAMS % 218,294 26
Total N of parents 832,762 100

2 thank Erik Bihagen for sharing syntaxes that linked occupational codes to classes.
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Descriptive statistics of children’s socioeconomic position

The dominance approach for socioeconomic indicators resulted in a
higher proportion of parents with children in tertiary education and a
lower proportion with compulsory-educated children, compared to the
average numbers in these cohorts. For example, only six per cent of the
parents had children with compulsory education only (Table 2),
compared to 13 per cent of parents with firstborns with compulsory
schooling. The same pattern occurred for class and income, as the
‘highet’ categories became more common than average numbers in these
cohorts. The concentration in advantaged categories of socioeconomic
positions may influence the results and should, therefore, be interpreted
cautiously. As a sensitivity test, all analyses were repeated for parents
with one child. All major deviations are reported.

For correlations between socioeconomic indicators of children, see
Table A, and for a cross tabulation of parents’ and children’s education,
see Table B (both in appendix).

Parent-child geographic distance

Geographic distance to the closest living child was derived from SAMS
(Small Areas for Market Statistics) of individuals’ homes. These areas
contain, on average, approximately 1,000 individuals and are compared
to municipalities closer to the definition of neighbourhoods (Edling and
Rydgren 2012). From the north-east coordinates of each SAMS’s
population density midpoint, I calculated the distance ‘as the crow flies’
by means of Pythagoras’ theorem.

I assumed that if parents and children lived in the same SAMS, there
were no or few geographic obstacles to frequent face-to-face contact.
Residence in nearby SAMS was also assumed to facilitate frequent
contact.

Ageing parents and their adult children lived rather close to each other
in Sweden in 2001; 14 per cent lived in the same SAMS as their first-
born child in the current sample. It was even more common for azy child
to reside in the same SAMS (shown in Table 2), which was the case for
one-fourth of the parents. Following a complete Swedish cohort, Kolk
(2013) showed that the geographic distance to parents did not change
much after the age of 25. The youngest children included in the current
study were 35 years old.

Because tertiary education is concentrated to larger cities — as are
some professional occupations — it is reasonable to assume that well-
educated children live farther away from their parents than do less-
educated children. There was a clear positive association between
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parents’ and children’s education and distance in the present population
sample. For example, children with at least three years of tertiary
education lived, on average, 130 km from their parents, compared to 52
km for the least-educated children. The association between children’s
education and geographic distance to parents was not explained by
parents’ education or home county (results not shown).

The distribution of geographic distance between child and parent was
skewed, with many parents living in the same SAMS as their children and
few parents living far from their children. Therefore, in the multivariate
analyses, geographic distance was collapsed into the following four

categories: (1) same SAMS; (2) <30 km; (3) 30-100 km; (4) >100 km.?

Method

In the initial bivariate analyses, incidence rates were defined as number
of deaths divided by number of personyears in each group (using the
statistical software Stata’s szptime command).

Cox regression (sfcox in Stata) was used to estimate hazard ratios (HR)
of mortality, with age in months as the time variable and death as the
event. Censoring occurred at emigration, child’s death or December
2007 (end of follow-up). Individuals entered the analyses in January
2002; therefore, those who died or emigrated before year 2002 were not
included.

Mortality was registered for six years, but occurred at different ages
(between 62 and 81 years of age). The proportional hazard assumption
(tested with Stata’s schoenfeld() option) was met for key wvariables
(children’s socioeconomic indicators). All models controlled for birth
cohort and number of children, and analyses were conducted separately
for mothers and fathers.

% It can be discussed whether a possible benefit from living close is contingent on living next
doot/very close or whether a couple of hours of travel is sufficient to receive help when needed.
In a sensitivity analysis, categories > 150 km and > 300 km were also tested.
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Results

Independent variables and mortality — unadjusted associations

The unadjusted mortality rates (nr of deaths per 1,000 personyears)
across independent variables are shown in Table 2. Most of these
associations are well known from previous research. For example, men
and singles had higher death risks than females and married/cohabiting
individuals. Parents with one child had higher death rates than parents
with two or three children.

For parents’ socioeconomic indicators, gradients were mostly clear,
with lower survival for individuals with short education and manual
occupations compared to people in more advantaged positions.
Particularly high mortality rates were found among men outside of the
labour market and men with low income.

Concerning adult children’s resources, both education and income
were negatively associated with parents’ mortality rate. For class, parents
with children with professional occupations displayed lower mortality
than parents with children with manual or routine non-manual
occupations.

Fathers who lived farther from their children showed a slight
tendency of higher mortality, but no clear association was found for
mothers. However, these unadjusted rate differences may be largely
explained by confounding factors. Several potential confounders were
controlled in the subsequent analyses.
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Table 3 — Mortality rates Number of deaths per 1,000 personyears

Parent variables Fathers Mothers Parent variables Fathers Mothers Child variables Fathers Mothers
Birth cohort Occupational class Children's education
1926-1930 41.37 25.49 Unskilled manual 25.78 13.69 Compulsory 34.38 22.71
1931-1935 23.98 14.63 Routine non-manual 26.01 12.67 Upper sec 2y 28.90 18.30
1936-1940 14.62 8.71 Skilled manual 22.56 11.77 Upper sec 3-4y 26.23 16.29
Nr of children Intermediate occupations 22.00 12.14 Tertiary<3y 24.74 14.56
1 31.77 19.38 Lower managerial/ professional 20.07 10.15 Tertiary>=3y 23.01 13.52
2 24.01 14.62 Higher managerial/ professional 18.09 9.91 Children's occupational class
3 24.82 15.00 Farmers 23.54 11.77 Unskilled manual 29.27 19.01
4+ 31.14 19.21 Self-employed 21.28 10.85 Routine non-manual 28.96 17.91
Partner Not in labour market 45.35 26.68 Skilled manual 28.57 18.01
No 39.03 21.17 Income (quintiles) Intermediate 26.83 16.18
Yes 24.20 14.56 15t (lowest) 38.61 19.69 Lower managerial/ professional 25.21 15.00
Education 2 29.92 18.73 Higher managerial/ professional 23.05 13.84
Compulsory 29.73 18.87 3 24.59 16.56 Self-employed 25.87 15.87
Upper sec 2y 26.00 14.50 4 21.62 13.90 No information 28.55 19.49
Upper sec 3-4y 23.44 12.90 5™ (highest) 17.99 12.09 Children's income (quintiles)
Tertiary<3y 21.19 10.27 Distance parent-child 15 (lowest) 30.92 19.18
Tertiary>=3y 18.99 9.92 Same SAMS 25.05 15.99 2 27.55 16.94
<30 km 26.53 16.32 3 26.20 15.82
30-100 km 27.19 16.40 4 25.18 14.92
>100 km 28.35 15.64 5™ (highest) 22.01 13.07
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Indicators of children’s social position and parents’ mortality

As previously shown with a somewhat younger study sample’
(Torssander 2013), children’s education was associated with parents’
mortality risk (Model I, Tables 4 and 5). This association was expected
because children’s education reflects parents’ resources and, therefore,
reveals little about the possible importance of children’s education for
parents’ longevity. The addition of children’s class and income did not
remove the association between children’s education and parents’
mortality; the indicators were all independently associated with survival
of the older generation (Model II). Gradients — from relatively low risks
for advantaged groups to relatively high risks for less advantaged groups
— were noticeable for all indicators. However, not all classes differed
significantly from the reference category of wunskilled manual
occupations.

After controlling for socioeconomic indicators of parents and parents’
partners (Model IV), significant differences remained for all child
indicators. The clearest difference was for children’s education, as all
categories were significantly different from the reference group of
parents with compulsory-educated children. Given children’s occupation
and income, and net of parents’ own position, parents with at least one
child with longer tertiary education displayed an approximately 20 per
cent lower hazard of dying during the follow-up compared to parents of
children with compulsory schooling (HR=0.79 for mothers and 0.81 for
fathers).

For class, only parents with children in the higher classes of employed
or with self-employed children displayed lower mortality risks than the
reference category of unskilled manual occupations. The income gradient
became less clear, at least for fathers, when parents’ and partners’
positions were taken into consideration.

In sum, children’s level of education was a key factor when comparing
children’s various socioeconomic resources. However, children’s class
and income were also independently related to parents’ mortality risk. In
particular, parents with children in the lowest income quintile and those
with children with unskilled manual occupations faced excess mortality.

There was no apparent evidence that parents’ education interacts with
the association between children’s schooling and parents’ survival. The
p-value of an increased model fit in Model IV, when adding the product
term of children’s and parents’ education, was 0.43/0.17 (male/female

41 analyse older parents to include child factors that preferably should be measured when
children are around 35 years old or older.
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sample). This result is consistent with a related study on education of
offspring and mortality of parent in the US (Friedman and Mare 2010).

In my previous paper on this topic, no significant interaction between
parent’s gender and children’s education was found (Torssander 2013).
For the current study population of older parents, however, education of
offspring was more strongly related to mothers’ survival than to fathers’
survival (significant interaction parents’ gender x children’s education in
Model IV). However, this was not the case for parents with one child.
Furthermore, cohort-stratified analyses did not demonstrate any
interactions between gender of parent and schooling of children. A more
thorough gender analysis is needed in future research; how children’s
resources are measured, parents’ age, and parity are likely to have an
impact.
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Table 4 — Socioeconomic position of children. Hazard ratios (HR) from Cox regressions, mothers. N=470,995 (43,767 deaths)

Children’s education
Compulsory

Upper sec 2y

Upper sec 3-4y
Tertiary<3y
Tertiary>=3y

Children’s class

Unskilled manual

Routine non-manual

Skilled manual

Intermediate

Lower managerial/ professional
Higher managerial/ professional

Self-employed

Children’s income
15t quintile (lowest)
2
3
4

5™ quintile (highest)

Control for parents’ and partners’ education

Control for parents’ and partners’ class and income

Model 1 Model 11 Model 111 Model 1V
HR 95 9% CI HR 95 9% CI HR 95 9% CI HR 95 % CI
1 (ref) 1 (ref) 1 (ref) 1 (ref)
0.88 0.85,0.91 0.90 0.87,0.94 0.92 0.89,0.96 0.94 0.90,0.97
0.77 0.74,0.80 0.81 0.78,0.85 0.85 0.81,0.89 0.87 0.84,0.91
0.69 0.66,0.71 0.75 0.72,0.78 0.80 0.77,0.84 0.83 0.80,0.87
0.60 0.58,0.63 0.68 0.65,0.71 0.76 0.73,0.80 0.79 0.76,0.83
1 (ref) 1 (ref) 1 (ref)
0.95 0.91,0.99 0.96 0.92,1.00 0.97 0.93,1.01
0.96 0.91,1.00 0.96 0.92,1.01 0.97 0.92,1.01
0.91 0.87,0.95 0.92 0.88,0.96 0.93 0.89,0.98
0.89 0.85,0.93 0.90 0.87,0.94 0.93 0.89,0.97
0.86 0.82,0.90 0.89 0.85,0.94 0.92 0.88,0.97
0.84 0.79,0.90 0.86 0.81,0.92 0.90 0.84,0.96
1 (ref) 1 (ref) 1 (ref)
0.94 0.92,0.97 0.95 0.92,0.98 0.97 0.94,0.99
0.91 0.89,0.94 0.92 0.89,0.95 0.94 0.91,0.97
0.90 0.87,0.93 0.91 0.88,0.94 0.94 0.91,0.97
0.86 0.83,0.89 0.88 0.85,0.91 0.91 0.88,0.94

Models include control for number of children and birth cohort.
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Table 5 — Socioeconomic position of children. Hazard ratios (HR) from Cox regressions, fathers. N=361,767 (53,286 deaths)

Children’s education
Compulsory

Upper sec 2y

Upper sec 3-4y
Tertiary<3y
Tertiary>=3y

Children’s class

Unskilled manual

Routine non-manual

Skilled manual

Intermediate

Lower managerial/ professional
Higher managerial/ professional

Self-employed

Children’s income
15t quintile (lowest)

2

3

4

5™ quintile (highest)

Control for parents’ and partners’ education

Control for parents’ and partners’ class and income

Model 1 Model 11 Model 111 Model 1V

HR 95 % CI HR 95 % CI HR 95 % CI HR 95 % CI

1 (ref) 1 (ref) 1 (ref) 1 (ref)
0.88 0.85,0.91 0.89 0.86,0.92 0.91 0.88,0.94 0.92 0.89,0.95
0.79 0.76,0.82 0.82 0.79,0.85 0.86 0.82,0.89 0.88 0.84,0.91
0.72 0.70,0.75 0.77 0.74,0.80 0.83 0.79,0.86 0.85 0.82,0.89
0.64 0.61,0.66 0.70 0.67,0.73 0.78 0.75,0.82 0.81 0.78,0.84

1 (ref) 1 (ref) 1 (ref)
0.99 0.95,1.03 0.99 0.96,1.03 1.00 0.96,1.04
0.97 0.93,1.01 0.97 0.93,1.01 0.98 0.94,1.02
0.94 0.91,0.98 0.95 0.92,0.99 0.97 0.93,1.01
0.92 0.88,0.95 0.94 0.91,0.98 0.96 0.92,1.00
0.87 0.83,0.90 0.90 0.86,0.94 0.92 0.88,0.96
0.86 0.81,0.91 0.88 0.83,0.93 0.92 0.87,0.97

1 (ref) 1 (ref) 1 (ref)
0.93 0.91,0.96 0.94 0.92,0.97 0.96 0.93,0.99
0.93 0.90,0.95 0.94 0.92,0.97 0.97 0.94,0.99
0.93 0.90,0.95 0.95 0.92,0.97 0.97 0.95,1.00
0.87 0.85,0.90 0.91 0.88,0.94 0.94 0.91,0.97

X X
X

Models include control for number of children and birth cohort.
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Children’s education and cause of death

In the following analyses, five causes of death were analysed separately
(circulatory, all cancers, lung cancer, breast cancer, prostate cancer, and
all other causes of deaths grouped). The mortality risks were estimated
for educational levels of children, parents and partners (simultaneously),
as children’s education demonstrated the clearest relationship with
parents’ mortality compared to the other socioeconomic indicators.

The model of all-cause mortality showed that the education of
children, parents, and partners were all associated with parents’ risk of
dying (Model I, Tables 6 and 7). In line with previous research, mothers
and fathers without a cohabiting or married partner had relatively high
mortality. However, the partner status variable was derived from the
1990 Census, more than a decade before the start of the follow-up, and
should merely be viewed as a category for those with no partner
socioeconomic resources at the time of collection of information. Thus,
further comment on a partner effect requires more recent and,
preferably, time-varying data.

For most specific causes of death, and for both mothers and fathers,
children’s education was associated with parents’ death risks, net of
education of the patent him/herself and the partnet’s education. The
exception was fathers’ prostate cancer death risks, as there were no
significant risk differences across educational groups of children.

Breast cancer and prostate cancer both has a higher incidence (but
better survival prognosis) among the higher educated (Harvei & Kravdal
1997; Lagerlund et al. 2005; Nilsen et al. 2000; Vageré and Persson
1987), resulting in no or reversed socioeconomic mortality patterns. The
association between own education and mothers’ risk of dying of breast
cancer here was in line with these previous results. However, mothers’
risk of dying of breast cancer differed according to the education of their
children (Model V, Table 6). Mothers with few children displayed higher
breast cancer mortality than mothers with many children; number of
children was controlled in the analyses. Moreover, mother’s age at first
birth did not explain this relationship.

The mortality differences across children’s education persisted when
controls for class and income of parent and partner were added (results
not shown). Hence, other socioeconomic indicators at the parental level
did not account for the relationship between children’s education and
cause-specific mortality.
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Table 6 — Causes of death, mothers. Hazard ratios (HR) for education of children, self (i.e., parent), and partner for different causes of death.

1 All causes 11 Circulatory 111 Cancer 1V Lung cancer V Breast cancer VI Other

HR 95 9% CI HR 95 % CI HR 95 % CI HR 95 9% CI HR 95 9% CI HR 95 9% CI
Children’s education
Compulsory 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Upper sec 2y 0.90 0.87,0.93 0.86 0.81,0.92 0.93 0.87,0.98 0.89 0.78,1.02 0.81 0.68,0.97 0.92 0.86,0.99
Upper sec 3-4y 0.81 0.78,0.84 0.74 0.69,0.79 0.88 0.82,0.94 0.77 0.66,0.90 0.79 0.65,0.97 0.82 0.76,0.89
Tertiary<3y 0.74 0.72,0.77 0.65 0.61,0.70 0.84 0.79,0.89 0.71 0.61,0.82 0.77 0.64,0.93 0.74 0.68,0.79
Tertiary>=3y 0.69 0.67,0.72 0.62 0.58,0.66 0.78 0.73,0.83 0.60 0.52,0.70 0.74 0.61,0.90 0.69 0.64,0.74
Parent’s education
Compulsory 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Upper sec 2y 0.89 0.87,0.91 0.84 0.81,0.88 0.91 0.88,0.94 0.90 0.83,0.97 0.94 0.84,1.04 0.90 0.87,0.94
Upper sec 3-4y 0.86 0.81,0.91 0.75 0.67,0.83 0.96 0.88,1.04 1.02 0.84,1.24 0.85 0.65,1.11 0.83 0.74,0.93
Tertiary<3y 0.73 0.69,0.76 0.63 0.58,0.69 0.83 0.78,0.89 0.68 0.57,0.81 1.18 0.99,1.40 0.67 0.61,0.74
Tertiary>=3y 0.70 0.67,0.74 0.55 0.49,0.61 0.82 0.76,0.88 0.55 0.45,0.68 1.20 0.99,1.45 0.69 0.62,0.76
Partner’s education
Compulsory 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Upper sec 2y 0.98 0.95,1.01 0.99 0.94,1.05 0.97 0.93,1.02 0.98 0.87,1.10 1.12 0.97,1.28 0.96 0.90,1.02
Upper sec 3-4y 0.94 0.90,0.97 0.86 0.80,0.92 0.96 0.90,1.01 0.93 0.81,1.07 1.09 0.94,1.28 0.98 0.91,1.05
Tertiary<3y 0.92 0.87,0.97 0.83 0.75,0.92 0.98 0.90,1.06 1.00 0.82,1.22 1.17 0.95,1.45 0.92 0.82,1.02
Tertiary>=3y 0.89 0.85,0.94 0.75 0.68,0.84 0.97 0.90,1.04 0.94 0.77,1.15 1.18 0.97,1.43 0.89 0.80,0.99
No partner 1.31 1.29,1.35 1.39 1.33,1.44 1.16 1.12,1.20 1.54 1.42,1.68 1.08 0.97,1.22 1.47 1.41,1.54
N 470,995 470,995 470,995 470,995 470,995 470,995
Nr of deaths 43,767 14,013 17,993 3,145 2,026 11,761

Models include control for number of children and birth cohort.
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Table 7 — Causes of death, fathers. Hazard ratios (HR) for education of children, self (i.e., parent), and partner for different causes of death.

1 All causes 11 Circulatory 111 Cancer 1V Lung cancer V Prostate cancer VI Other

HR 95 9% CI HR 95 % CI HR 95 % CI HR 95 9% CI HR 95 9% CI HR 95 9% CI
Children’s education
Compulsory 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Upper sec 2y 0.90 0.87,0.93 0.86 0.81,0.91 0.94 0.88,0.99 0.88 0.78,0.99 0.98 0.85,1.13 0.92 0.86,0.99
Upper sec 3-4y 0.83 0.80,0.87 0.79 0.74,0.84 0.88 0.83,0.94 0.75 0.65,0.86 0.91 0.78,1.06 0.85 0.79,0.92
Tertiary<3y 0.79 0.76,0.82 0.76 0.72,0.80 0.84 0.79,0.90 0.73 0.64,0.83 0.88 0.76,1.03 0.77 0.72,0.84
Tertiary>=3y 0.73 0.71,0.76 0.70 0.65,0.74 0.80 0.75,0.85 0.65 0.56,0.75 0.89 0.77,1.04 0.70 0.65,0.76
Parent’s education
Compulsory 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Upper sec 2y 0.96 0.94,0.98 0.95 0.92,0.99 0.95 0.92,0.99 0.88 0.81,0.96 0.92 0.84,1.01 0.99 0.94,1.03
Upper sec 3-4y 0.91 0.88,0.93 0.84 0.80,0.88 0.96 0.92,1.00 0.91 0.82,1.00 0.95 0.86,1.05 0.94 0.89,0.99
Tertiary<3y 0.85 0.82,0.88 0.79 0.74,0.84 0.92 0.87,0.98 0.78 0.67,0.90 1.00 0.87,1.14 0.84 0.77,0.91
Tertiary>=3y 0.78 0.75,0.81 0.72 0.68,0.77 0.85 0.80,0.90 0.68 0.59,0.80 0.84 0.73,0.96 0.77 0.71,0.83
Partner’s education
Compulsory 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Upper sec 2y 0.96 0.94,0.98 0.91 0.88,0.95 0.99 0.95,1.02 0.95 0.88,1.03 1.04 0.95,1.13 0.98 0.93,1.03
Upper sec 3-4y 0.93 0.89,0.99 0.87 0.79,0.95 0.96 0.89,1.05 0.95 0.78,1.15 0.89 0.73,1.10 1.00 0.89,1.11
Tertiary<3y 0.91 0.87,0.95 0.84 0.78,0.90 0.99 0.93,1.06 0.75 0.63,0.89 1.12 0.97,1.29 0.88 0.80,0.96
Tertiary>=3y 0.84 0.80,0.88 0.76 0.70,0.82 0.90 0.84,0.97 0.66 0.54,0.80 1.03 0.88,1.21 0.87 0.79,0.96
No partner 1.59 1.55,1.63 1.64 1.58,1.70 1.27 1.22,1.32 1.56 1.44,1.69 1.15 1.05,1.27 2.05 1.96,2.14
N 361,767 361,767 361,767 361,767 361,767 361,767
Nr of deaths 53,286 20,873 19,743 3,912 3,800 12,670

Models include control for number of children and birth cohort.
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Parent-child geographic distance and parents’ survival

According to the mortality rates in Table 3, fathers who lived farther
from their offspring displayed higher mortality, but there was no clear
difference for mothers. However, at least two factors could blur a
possible relationship between parent-child geographic distance and
parents’ survival. First, life expectancy differs between regions (Statistics
Sweden 2011b) and distance between parents’ and children’s homes may
equally vary across parts of Sweden. Second, it is clear that both
children’s and parents’ education is associated with geographic distance.

To examine this pattern further, Model I from Tables 6 and 7 were
repeated for those parents for whom it was possible to derive
information about geographic distance to their children (469,541
mothers and 360,331 fathers, representing 99.7 per cent of the previously
included individuals). The measure of children’s education was changed
from highest education of all of a parent’s children to the education of
the closest living child. The correlation between the different
measurements of children’s education was 0.76, and the hazard ratios for
children’s education were similar between the models (compare Model 1
in Table 8 to Model I in Tables 6 and 7). Hence, the minor changes of
study population and children’s education did not alter the results.

In Model II (Table 8), geographic distance and a control for county
were added. As the distance between the adult child and parent
increased, the parent’s mortality risk increased. This pattern persisted
when all three indicators of parental socioeconomic position were added
(Model III). Compared to living in the same SAMS, parents whose
children lived more than 100 km away had a relative death hazard of 1.07
(mothers) or 1.14 (fathers).” To some extent, education obscured the
association between geographic distance and parents’ survival (compare
Table 3), as less-educated family members lived closer to each other.

The inclusion of an interaction term (combinations of geographic
distance and children’s education) to Model 1II yielded no significance,
and the model fit was not improved (p=0.19 for fathers and p=0.74 for
mothers). The hypothesis that children’s education is more important if
the parent and child reside in close proximity was, thus, not supported.

5 Most parents lived close to their children, and this categorical distance variable did not
distinguish between long distances (>100 km). Hazard ratios for > 150 km were 1.14
(1.10-1.18) for fathers and 1.08 (1.03-1.13) for mothers; > 300 km 1.16 (1.10-1.22) for
fathers and 1.07 (1.00-1.14) for mothers, all compared to the reference category of
living in the same neighborhood and controlled for education of children and
socioeconomic indicators of parents and partners (i.e. as in Model 111, Table 8).
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Moreover, a sensitivity analysis of parents with one child yielded no
significant association between mothers’ survival and geographic
distance to the adult child. For fathers with one child, the hazard ratio of
living more than 100 km away from the child (compared to living in the
same neighbourhood) was significant but had a wide confidence interval
that was close to 1 (HR=1.08; 1.002-1.15).
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Table 8 — Geographic distance. Hazard ratios (HR) from Cox regressions.

Distance to closest
living child
Same SAMS

<30 km
30-100 km

>100 km

Education of closest
living child*

Compulsory
Upper sec 2y
Upper sec 3-4y
Tertiary<3y

Tertiary>=3y

Control for
parent’s education

partner’s education

class and income of
parent and partner

county

Total N

Mothers Fathers
Model 1 Model I'1 Model 111 Model 1 Model I'1 Model 111

HR 95 % CI HR 95 % CI HR 95 % CI HR 95 9% CI HR 95 % CI HR 95 9% CI

1 (ref) 1 (ref) 1 (ref) 1 (ref)
1.04 1.02,1.07 1.05 1.02,1.07 1.06 1.04,1.09 1.06 1.04,1.08
1.08 1.04,1.12 1.07 1.03,1.11 1.09 1.06,1.13 1.07 1.04,1.11
1.08 1.04,1.12 1.07 1.03,1.12 1.16 1.13,1.20 1.14 1.10,1.17

1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
0.88 0.86,0.91 0.88 0.86,0.90 0.90 0.88,0.92 0.91 0.89,0.93 0.91 0.89,0.93 0.92 0.90,0.95
0.81 0.79,0.84 0.80 0.78,0.83 0.84 0.81,0.87 0.84 0.81,0.87 0.83 0.81,0.86 0.86 0.83,0.89
0.76 0.74,0.79 0.75 0.73,0.78 0.79 0.77,0.82 0.79 0.76,0.81 0.78 0.75,0.80 0.81 0.79,0.84
0.72 0.70,0.75 0.71 0.69,0.74 0.75 0.72,0.78 0.75 0.73,0.78 0.74 0.71,0.76 0.78 0.75,0.80

X X X X

X X

X X

X X X X

469,541 469,541 469,541 360,331 360,331 360,331

All models include control for birth cohort and number of children
*The distribution of this variable is as follows: compulsory: 14%, secondary 2 y: 39%, secondary 3-4 y: 14%, tertiary<3 y:
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Discussion

Compared to research on the importance of parents’ socioeconomic
position for children’s later-life health, the transmission of resources
from children to parents is an understudied topic. The purpose of the
current study is to further examine this subject. In the comparison of
children’s various socioeconomic resources, education, class and income
all seem to be associated with parents’ survival.

The association — and gradient — is particularly clear for children’s
education. This points towards non-material explanations in which the
education of children might yield health advantages regardless of
children’s labour market position and returns. Still, the influence from
children to parents is not yet verified. The relationship between
children’s education and parents’ mortality is equally strong across
distances between children’s and parents’ homes, pointing towards non-
causal explanations. The underlying assumption to such an interpretation
is that children’s resources are likely to be more available to the parent if
they reside in close proximity.

Geographic distance to children is associated with parents’ mortality
per se. When the socioeconomic positions of both generations were
controlled, parents’ who lived farther from their children had a higher
risk of dying compared to parents with children who lived in the same
neighbourhood. However, this result should not be overemphasised
because it was not significant for all subgroups (for example, mothers
with one child only) and other factors must also be considered. For
example, migration decisions may be influenced by the health status of
parents. Hence, before further conclusions can be drawn about
geographic distance and parents’ health and mortality, additional aspects
of parents’ and children’s lives must be considered.

My hypothesis, however, is that there are at least two separate
processes at work. One process concerns practical domestic help, which
benefits parents who live near their children. The other process concerns
the gains of having children with substantial resources, e.g.,
informational advantages and social influence or non-causal mechanisms
reflected in these variables. It is also possible that the assumption that
geographic proximity is important for access to resources is not fully
correct for all types of resources. For example, several issues may be
solved through phone calls and visits from far distances (which children
with advantaged positions can afford).

Although children’s education shows the clearest association with
parents’ survival, class and income also have significant effects (net of
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parents’ socioeconomic position). Parents of children in the lowest
income quintile have higher mortality than parents of children in other
income categories. Apart from a possible selection effect, this may have
two causal interpretations. First, these parents must support their adult
children economically and, hence, are less able to retain their own
resources. Second, these parents worry more about their children and,
therefore, have higher degrees of ill-health.

One explanation of the net effect of children’s occupational class is an
association between class and possibility of having contact with an
individual with knowledge of the health care system. These explanations
are tentative, and more research on specific links is needed.

The parental causes of death that are associated with children’s
education may provide insight into why adult children’s resources are
associated with parents’ survival. Previous research has shown that
causes of death related to alcohol and smoking are more strongly related
to children’s schooling than are other causes (Friedman & Mare 2010).
The current cause-specific analyses reveal that children’s education
seems to be related — however to varying degrees — to the major cause
groups of circulatory and cancer diseases, which are both linked to
numerous proximate and distant risk factors (as well as more and less
preventable conditions). In line with the estimates for individual social
position, the gradient across children’s education is steeper for
circulatory mortality than for cancer mortality.

Lung cancer mortality, which in nearly all cases hit smokers (Doll and
Peto 1981), also has a strong association with children’s education. This
may imply that children’s educational level is associated with the parents’
likelihood of smoking (or quit smoking), which has been previously
suggested by Friedman and Mare (2010). Still, many parents who quit
smoking plausibly did so before their children completed their education.
Thus, it is possible that children’s education reflects the parental
characteristics or circumstances that influence the likelithood of (quitting)
smoking. Interestingly, however, the association reveals that there are
certain factors — linked to children’s education net of parents’ own
socioeconomic resources — that are central to survival.

There is a significant association between breast cancer mortality and
children’s education. The risk of developing breast cancer is merely
linked to reproductive factors that occur before children’s attainments,
such as parity and mother’s age at first birth (Leon 1989). Any effect of
children’s education (net of these aspects) is likely to run through
treatment of, perhaps, timing of diagnosis/eatly detection. If such
factors are, indeed, related to adult children’s resources, this relationship
must be evaluated in future research.
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To sum, although the present study does not provide a clear answer to
why children’s resources are linked to parents’ survival, the picture of the
association is somewhat clearer. The cause-specific and geographic
analyses were conducted for children’s education, which seems to be the
key factor. However, the other indicators of children’s socioeconomic
position — class and income — are also (independently of each other)
associated with parents’ all-cause mortality risk. If a causal effect is
operating, it is not determined by geographic proximity.

The intriguing finding that children’s education is linked to breast
cancer survival among mothers points towards treatment differences
according to children’s socioeconomic resources. However, children’s
education may also capture a level of general advantage of parents. The
topic of whether children’s socioeconomic positions are linked to the
likelihood of developing disease and/or the chances of treating them
should be central in future research on the importance of children’s
resources for parents’ survival.
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Appendix

Table A Spearman correlation coefficients for socioeconomic indicators of
children (due to the dominance approach, it is not necessarily the same child

that determines all indicators).

Education
Education 1
Income 0.27
Class 0.59

Income

0.39

Class

Table B Proportions of parents’ education by children’s education (%)

Children’s education

Parent’s education Compulsory

Compulsory 8
Upper sec 2y 5
Upper sec 3-4 3
Tertiary<3y 2
Tertiary>=3y 1

Upper sec 2y
39
31
21

16

Upper sec 3-4
16
16
15

13

Tertiary<3y
20
24
27
27

21

Tertiary>=

3y
17
24
34
43

62
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