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ABSTRACT

Background The death of a young child is so devastating
that it can increase the risk of mortality in the grieving
parent. Little is known about the impact of an adult
child’s death on the health of parents.

Methods The authors conducted a follow-up study
between 1980 and 2002 based on a linked-registers
database that contains the total Swedish population. The
authors examined mortality from all causes, natural
causes and unnatural causes among parents following
the death of children aged 10—49 years.

Results An increased mortality risk (RR 1.31, 95% ClI
1.02 to 1.68) in mothers following the death of a minor
child (10—17 years) was found and especially following
unnatural deaths (primarily accidents and suicides).
Mothers also experienced elevated mortality following the
death of an adult child aged 18—25 years (RR 1.15, 95%
Cl 1.03 to 1.29). Bereavement effects among fathers
were more attenuated and chiefly found after >8 years
of follow-up. From a short-term perspective (1—3 years),
the death of an adult child (>25 years) was somewhat
protective for parents. However, over longer follow-up
periods, it approached (4—8 years) and exceeded

(>8 years) the death risk of the general population.
Conclusions These findings corroborate and extend
earlier findings suggesting elevated mortality risks also
following the death of an adult child.

INTRODUCTION
In economically advanced societies, the death of
parents precedes the death of children in the
normative life cycle. Hence, the death of a child
before their parents is considered one of the most
stressful and traumatic life events a person may
encounter.! ? Studies suggest that parents suffer
more intense grief after the death of a child
compared with the bereavement following the death
of either a spouse or a parent.’ ” In turn, bereave-
ment is thought to adversely affect health through
both acute psychophysiological mechanisms (eg, the
phenomenon of ‘takotsubo’ cardiomyopathy or
‘broken heart syndrome’), which has been observed
to follow episodes of intense psychogenic shock,? ¢ 7
as well as through longer term mechanisms
involving changes in health-related behaviours such
as smoking, increased alcohol consumption, and
poor diet and exercise habits.® 7

Most empirical research linking the death of
a child to the health of parents suggests adverse
health effects. Studies have found that the death of
a young child increases parental mortality from all
causes,” as well as the risk of depressive symp-
toms,'® certain types of cancer,'! myocardial
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infarction,'? poor self-rated health,'® diabetes'* and
suicide." Yet, some analyses have found no increase
in risk in parents with regard to general health
status,'® cancer morbidity'” or stroke.’® Studies
have also examined the duration of bereavement.
Some research that has examined longer term
consequences following child deaths has found that
grief persists for the remainder of the parent’s
life,”*=2! while others show evidence for shorter
term consequences.’? >

An important threat to causal inference in these
studies is the possibility that both the death of
a child as well as the subsequent ill health of the
parent share a common prior cause, that is, there is
confounding of the relationship by an unobserved
third variable. For example, if a child dies of
a chronic disease with a strong genetic component
(eg, heart attack caused by hyperlipidaemia), this
may be a marker of biological resemblance between
the child and the parent that may increase the
parents’ risk of ill health. One approach to getting
a step closer to causal inference is to examine the
death of the child according to specific causes. The
death of a child due to unexpected, sudden or
unforeseen circumstances, such as homicides and
accidents (as compared with deaths due to chronic
diseases), may assist in teasing out causation from
confounding.

Previous research has chiefly examined parental
health effects caused by the loss of a minor (young)
child. Relatively little is known about the impact of
older children’s death on parental mortality,
although two studies found limited support for
increased mortality and cancer incidence, respec-
tively, among the parents of accident victims and
war casualties (ie, children who died from unnatural
causes).”® % Since the parent—child attachment
weakens as the child grows older,?” one might expect
that the effect of an older child’s death on the
parental mortality risk is lower than that of
a younger child’s death. Parent’s responses to the loss
may also vary by the age of the child (eg, because of
variation in the importance of psychophysiological
mechanisms vs changes of health behaviours).

Our aim is to complement and extend the liter-
ature on parental bereavement by studying parents’
mortality risk subsequent to the death of both
minor and adult children, using intergenerational
linked data from nationwide Swedish registers. We
postulate that the effect of a child’s death will
depend on the age of the child at the time of death,
the time interval since the death, parent’s sex and
the nature of the child’s death (natural or unnatural
cause). The design of our analyses is similar to that
of a previous study that focused on the effect of
a minor child’s death.? Our study is not confined to
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young children; we are able to extend our observations to adult
children because of our ability to link each individual to his or
her registered mother and father across multiple generations.

DATA AND METHODS

We conducted a follow-up study based on data from the Swedish
Work and Mortality Database (HSIA) maintained and handled
by the Centre for Health Equity Studies in Stockholm. HSIA is
a multiple-linked database of national Swedish routine registers,
covering all individuals who lived in Sweden at the end of 1980
and were born before 1986. Each person is linked to the mother
and the father and can be observed until the end of 2002. The
data were approved by the Regional Ethical Review board of
Karolinska Institutet in 2002-11-11 (decision no. 02-481). The
ethical approval provides directions for using the data (eg, all
data should be anonymous, how data should be stored, how it
should be handled by researchers etc). All these regulations were
followed by the authors. We further restricted the data to people
born in Sweden, who also had parents born in Sweden as there
are large information gaps on the links between immigrated
parents and their children. For all persons who died during the
period 1981—1998, we recorded the month of death and main
cause of death. These children were stratified into five different
groups consisting of mothers and fathers with offspring aged
10—17 years (born 1970—1980), 18—25 years (born 1962—1972),
26—33 years (born 1954—1964), 34—41 years (born 1946—1956)
and 42—49 years (born 1938—1948). All parents who were alive
at the time of a child’s death constituted our ‘exposed families’.
They were subsequently followed with regard to their own
month of death. All parents could be followed for at least 4 years
after the death of a child. The longest potential follow-up period
was 22 years. The comparison group of ‘unexposed families’
comprises a 5% random sample of parents with children born
during the same years but whose children survived the entire
observation period.

We estimated 1-year mortality risks (ie, the risk of dying as
measured at the 1-year level) for mothers and fathers using Cox
regressions with appropriate weights. These weights were
included in order to balance the data according to the sampling

Table 1

proportion of the ‘unexposed families’. Our primary aim was to
see how the death of a child influences subsequent mortality in
parents. Hence, we calculated mortality risk ratios (with 95%
Cls based on corrected t statistics) comparing exposed families
to unexposed families. We adjusted for a number of potential
confounders including parental age, socioeconomic status,
marital status and number of children. We also controlled for
whether the parents lived in close geographic proximity to the
offspring, as well as whether they lived in large cities. All were
measured at the end of 1980, which was before any child death
had occurred.

First, we examined the impact of a child’s death from all
causes on parental mortality. Natural child deaths and unnatural
child deaths were separated. Natural causes refer to ICD8 codes
0000-7969 or ICD10 codes A00-R99. Unnatural causes refer to
ICD8 codes 8000-9999 or ICD10 codes V01-Y98. The first cate-
gory refers to deaths caused by diseases, whereas the other
contains external causes of death (predominantly accidents and
suicides). Second, we studied mortality risk ratios according to
time since the death of a child. All analyses were stratified
according to child age group (birth year) and parent’s sex.

RESULTS
The upper panel in table 1 gives the number of exposed mothers
and exposed fathers in each child age group, together with the
main cause of children’s death. Because women generally live
longer than men, they are also more likely to end up outliving
their children compared with men. The table 1 also provides the
number of parental deaths (total N=9005 in mothers and 7833
in fathers) and the total number of person-years (358147 in
mothers and 226257 in fathers). The lower panel gives corre-
sponding information for the unexposed mothers and fathers.
Table 2 gives a brief overview of the personal characteristics of
exposed and unexposed families. The median age was similar,
with parents in the unexposed families being slightly older. On
the other characteristics, there were also quite few differences
within age groups, but since we for the sake of brevity have
collapsed the data presentation, this resemblance cannot be
explicitly observed here. Exposed and unexposed families were

Number of observations, number of deaths and total risk time in exposed and unexposed families by child age group

Families with children
aged 10—17 years
(born 1970—1980)

Families with children
aged 18—25 years
(born 1962—1972)

Families with children
aged 42—49 years
(born 1938—1948)

Families with children
aged 34—41 years
(born 1946—1956)

Families with children
aged 26—33 years
(born 1954—1964)

Exposed families
Number of mothers, whose children died

From natural causes 814 1430

From unnatural causes 983 3346
Number of deaths in mothers 65 335
Number of person-years in mothers 23551 64709
Number of fathers, whose children died

From natural causes 799 1332

From unnatural causes 941 3085
Number of deaths in fathers 118 616
Number of person-years in fathers 22690 57680

Unexposed families

Number of mothers 49470 54710

Number of deaths in mothers 1433 3494
Number of person-years in mothers 841551 906 988
Number of fathers 48310 52635
Number of deaths in fathers 2858 7257
Number of person-years in fathers 811217 842756

2317 4854 8638
2861 2949 2561
746 2370 5489
65780 93035 111072
1856 3201 4203
2242 1884 1232
1055 2420 3624
48716 52604 44567
49206 50432 42661
1251 16572 24437
783903 748534 519784
45945 42348 28897
14100 23313 22485
670032 530467 276 168

Natural causes refer to ICD8 codes 0000-7969 or ICD10 codes A00-R99 and unnatural causes to ICD8 codes 8000-9999 or ICD10 codes VO01-Y98.
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Table 2 Summary characteristics of exposed and unexposed families
by parent’'s sex

Mothers Fathers
Exposed Unexposed Exposed  Unexposed
families families families families
Median age in years at the end of 1980, families with children aged
10—17 years 32.0 32.0 34.0 34.0
18—25 years 38.0 39.0 42.0 41.0
26—33 years 47.0 48.0 50.0 51.0
34—41 years 56.0 57.0 58.0 60.0
42—49 years 63.0 64.0 65.0 67.0
Median number of children 3.0 3.0 3.0 3.0
Marital status (%)
Married 68.3 76.2 81.0 82.7
Previously married 21.1 17.7 14.5 11.2
Never married 4.0 6.1 4.5 6.1
Socioeconomic status (%)
Blue-collar worker 294 29.3 34.2 34.2
White-collar worker 17.8 24.7 28.4 345
Self-employed 4.4 5.0 1.3 12.2
Outside labour market 48.4 411 26.2 19.0
Lives in large city (%) 26.0 23.7 24.0 229
Lives in same municipality 70.6 79.2 .3 71.8

as child (%)

All information refers to the situation at the end of 1980. Large city means a municipality
with more than 100 000 inhabitants.

similar with regard to the number of children and variables
related to residence. The proportion of people living in stable
unions was slightly lower in the exposed families, and individ-
uals in lower socioeconomic positions were somewhat more
likely to experience the death of a child.

The effect of a child’s death on parental mortality differed
according to the age of the child at the time of death (table 3). In
bereaved mothers with children aged 10—17 years, the death of
a child was associated with a 31% increase in the mother’s
subsequent risk of all-cause mortality (95% CI 1.02 to 1.68).
When we turn to examine the potential impact of the death of
an adult child, we found that the risk of mortality declined with
the age of the child at the time of death. The maternal death risk
was 15% higher if a child had died at age 18—25 years (95% CI
1.03 to 1.29), 8% higher (95% CI 1.00 to 1.16) if the child had
died at age 26—33 years, 2% higher (95% CI 0.97 to 1.06) if the
child had died at age 34—41 years and 6% lower (95% CI 0.91 to
0.97) if the child had died at age 42—49 years. Note, however,
that the estimate for mothers whose children had died at age
34—41 years was non-significant. In comparison to mothers,
father’s mortality was affected to a lesser extent following the

Table 3 Effect of child's death on parental mortality

death of a child and even experienced a reduction in the
mortality risk associated with the death of a child aged over
25 years. The estimated effects of the control variables were
stable across alternative model specifications in tables 3 and 4
and generally in the expected directions (results not shown).
However, they did not confound the association between child
death and parental mortality to any noteworthy degree.

When we examined the impact of child death on parental
health according to the cause of death, we found that overall the
associations were quite similar comparing ‘natural’ versus
‘unnatural’ causes of death. The cause of death in the child was
important for specific subgroups of parents, though. Thus,
mothers who had children dying from unnatural causes at age
10—17 years experienced a subsequent 48% increase (95% CI
1.08 to 2.03) in their own risk of mortality.

The inverse risk of parental mortality following the death of
older children was primarily observed in the first few years after
the event (table 4). After 4 years, bereaved parents had generally
reached the mortality level of non-bereaved parents, and over
even longer follow-up periods, their mortality risk was notably
higher. Nine or more years after the death of a child aged
26—33 years, bereaved mothers had a 25% higher mortality risk
(95% CI 1.13 to 1.38) compared with non-bereaved mothers. For
mothers who lost a child aged 34—41 years, the corresponding
number was 19% higher (95% CI 1.13 to 1.26) and for those who
lost a child aged 42—49 years, 7% higher (95% CI 1.02 to 1.12). A
similar trend with respect to time since the child’s death was
observed among fathers. Duration effects did not differ greatly
comparing natural versus unnatural child deaths.

DISCUSSION

The objective of this study was to complement and extend the
literature on parental bereavement by analysing the effects of
both minor as well as adult children’s death on parental
mortality risks. Our data based on the total Swedish population
register indicate that the death of a child is associated with an
overall increased mortality in parents but that the effect is
highly dependent on the child’s age, the duration of follow-up
and parent’s sex.

In highly developed countries, children are expected to outlive
their parents. When this natural process is reversed, the death of
a young child may contribute to feelings of guilt associated with
the inability to fulfil the parental role as ‘protector’. Given the
unnatural character of the event, the social support system may
be unprepared to respond appropriately to the grieving parent’s
needs, which leave the parent vulnerable to grief responses and
adverse health. Parents affected must not only deal with sadness

Families with children
Aged 18—25 years

Families with children
aged 10—17 years

Families with children
aged 26—33 years

Families with children
aged 42—49 years

Families with children
aged 34—41 years

RR (95% Cl) p Value RR (95% CI) p Value RR (95% CI) p Value RR (95% CI) p Value RR (95% CI) p Value
Effect on mothers
All deaths 1.31 (1.02 to 1.68) 0.03 1.15 (1.03 to 1.29) 0.01 1.08 (1.00 to 1.16)  0.06  1.02 (0.97 to 1.06)  0.67  0.94 (0.91 to 0.97) <0.01
Natural deaths ~ 1.11 (0.74 to 1.64) 0.04 1.21 (0.99 to 1.47) 0.04 1.10 (0.99 to 1.23)  0.15 1.00 (0.95 to 1.06)  0.59  0.95 (0.92 to 0.98) <0.01
Unnatural deaths 1.48 (1.08 to 2.03) 1.13 (0.99 to 1.29) 1.06 (0.96 to 1.17) 1.04 (0.97 to 1.11) 0.90 (0.85 to 0.95)
Effect on fathers
All deaths 1.13 (0.94 to 1.36) 0.21 1.05 (0.96 to 1.14) 0.27 0.91 (0.85 to 0.97) <0.01  0.94 (0.90 to 0.98) <0.01 0.89 (0.86 to 0.92) <0.01
Natural deaths ~ 1.13 (0.85 to 1.49) 0.46 1.02 (0.88 to 1.19) 0.51 0.91 (0.83 to 1.00)  0.01  0.95(0.91 to 1.01) <0.01 0.91 (0.87 to 0.95) <0.01

Unnatural deaths 1.13 (0.89 to 1.43)

1.06 (0.96 to 1.16)

0.91 (0.84 to 0.99)

0.92 (0.86 to 0.98)

0.84 (0.78 to 0.90)

RR is mortality risk ratio (with 95% Cl) between exposed and unexposed families, that is, the ratio of the death risk of parents with a deceased child and the death risk of parents with no
deceased child, adjusted for effects of all control variables. The p value refers to the Wald statistic of the entire variable and, hence, indicates whether the set of parameters that captures
a child’s death provides a statistically significant improvement of the model that estimates the parental mortality risk.
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and grief following the loss of a child but also restructured
family roles and responsibilities.” 2

Our results corroborate previous reports of an excess mortality
among parents affected by the death of a minor or young adult
child. As there is little expectation of the death of a child at these
ages, it may involve high immediate stress levels, strong feelings
of grief, great difficulty in accepting the death and few available
coping strategies.”” 3 Our results also suggest that the excess
mortality risk following the death of a child is higher for
mothers than for fathers, which is in accordance with previous
findings.> Throughout the life course norms and role expecta-
tions related to gender tend to foster greater attachment of
children to mothers than to fathers.®® ** The mother—child
relationship is then characterised by more shared values and
attitudes, greater affective closeness and higher stability than
the father—child relationship,® ** which may account a stronger
adverse impact on mother’s mortality risk. Moreover, the fact
that more mothers generally have custody of their children
when separated or divorced may contribute to mother’s greater
involvement and higher sensitivity. Yet, generous Swedish
parental leave policies fostering greater involvement of fathers in
child rearing could contribute to relatively lower mother versus
father differentials in mortality compared with countries with
less generous policies.

The immediate effect of a child’s death is found to taper off
with increasing child’s age at the time of death. We found that
for parents who had lost an older child, mortality risks are even
reduced during the first few years, though over the long term,
they lie notably above non-bereaved parents’ death risks. This
finding may indicate that parent’s strategies to cope with child
deaths vary by the age of the child. It seems likely that the loss
of a minor child involves an intense psychogenic shock leading
to psychophysiological states as it very strongly conflicts with
life cycle expectations. Accordingly, health effects may chiefly
occur in a shorter term perspective (1—3 years). However, the
acute psychogenic shock might be milder following the death of
an adult child as it is a more conceivable event. In its place it
may, to a greater extent, contribute to deterioration of health
behaviours or severe depression following feelings of emptiness
and regret. Given the lifelong affectional relationship between
a parent and an adult child, some argue that the loss of a child at
these ages could have longer term consequences.'” Present
findings, however, deviate from a previous study that found
limited support for an increased short- or long-term mortality
among parents of accident victims and war casualties (eg,
unnatural deaths).?®

Yet, the short-term mortality reduction among parents who
experienced the death of an adult child (>25 years) was some-
what surprising, although one study has found a similar pattern
regarding the risk of amyotrophic lateral sclerosis.* It could be
that children who die from both natural and unnatural causes
are over-represented in criminality, drug problems, alcohol abuse
or severe depression. Factors that antedate or contribute to the
death of an adult child might consequently alleviate negative
stressors among recently bereaved parents and contribute to
reduced short-term mortality rates. Since many adult children
have their own families, their death may also result in stronger
bonds between the grieving parent and the family of the
deceased child. Increased levels of social support between the
parents and the remaining family could contribute to the para-
doxical short-term ‘beneficial’ health effects following the death
of an adult child. Additional analyses (results not shown)
suggested lower short-term mortality risks among parents
whose deceased children had children of their own. Economic
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resources in the form of bequests (from deceased adult children
to their parents) may additionally play some role in buffering
against this negative life event in a shorter term perspective. Yet,
more research on the causes behind this short-term mortality
reduction is suggested.

Our data further indicate that unnatural causes of child death
have a stronger impact than natural deaths on parental
mortality but mainly among mothers who lost young children
(10—17 years). It seems obvious that a major psychogenic shock
may follow the unfortunate circumstance of loosing a minor
child through an unnatural cause of death (such as an accident,
suicide, accident etc), which leads to a severe and complicated
grief process.” ®' * By and large, however, we did not note
substantial differences between the impacts of natural versus
unnatural child deaths. These patterns strengthen the possibility
that the association between child death and parental health is
causal. If the association was confounded by an unobserved
third variable (such as genetic similarities between children and
parents), then we would have expected a weaker relationship
between unnatural (and unexpected) causes of child death and
parental health. Instead, our findings point to the adverse health
impacts of child death regardless of their cause.

The findings from this study may have specific significance for
physicians and healthcare workers, suggesting that they need to
acknowledge broader collateral health effects when dealing with
end-of-life care. Although most discussions on this concern focus
on the effects of the death of a parent on surviving children, our
findings suggest that the death of a child—including ‘children’
who have reached adulthood—can have deleterious effects on
surviving parents.

A collective perspective in the healthcare system should to
a greater extent acknowledge the reactions and experiences of
family members and relatives in end-of-life care. A caring and
emotional attitude displayed by healthcare professionals has, for
instance, been shown to have a positive effect on short-term and
long-term  parental bereavement.®® Furthermore, it seems
important that the healthcare system provides psychological
support for parents during end-of-life care as well as immedi-
ately after the death of a child.*” Our findings also conform to
the view that it is important for healthcare workers to follow
parents who have lost a child over time,* especially since the
results suggest longer term consequences of child deaths. Yet,
more research is needed on how to support parents following the
loss of a child. Finally, the cost-effectiveness assessment of
medical interventions in the healthcare system might also alter
substantially if benefits and costs incorporate the collateral
health effects including interpersonal health consequences
following the death of a child.*

Some limitations of the register-based data should be noted.
Detailed information on personal and relational characteristics is
required to uncover the actual causal mechanisms that link child
mortality risk to parental death. Ideally, one would like to have
access to biological and genetic data, detailed information on
diseases from medical records and more information on shared
social environment, health behaviours and psychological states.
Another shortcoming is the lack of indicators on the quality of
the parent—child relationship, which might relate to the risk for
adverse health outcomes in bereaved parents. An especially
important task for future research is to test the relative impor-
tance of underlying mechanisms linking child deaths and
mortality in bereaved parents, such as higher parental depression
rates, deterioration of health behaviours and onset of acute
psychophysiological stress mechanisms. However, testing such
mechanisms requires data materials with detailed longitudinal
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Miscellaneous

What is already known on this subject

» The death of a child before their parents is considered one of
the most stressful and traumatic life events a person may
encounter.

» Previous research has chiefly examined parental health effects
caused by the loss of a minor child.

» An important threat to causal inference is the possibility that
both the death of a child as well as the subsequent ill health of
the parent share a common prior cause.

What this study adds

» QOur findings corroborate and extend earlier findings
suggesting elevated mortality risks also following the death
of an adult child.

» No substantial differences between the impacts of natural
versus unnatural child deaths were found which strengthen
the possibility that the association between child death and
parental health is causal.

» Our findings suggest that healthcare workers need to
acknowledge broader collateral health effects when dealing
with end-of-life care.

information on bereaved parents. Our restriction of the data to
people born in Sweden, who also had parents born in Sweden,
also limits our possibility to draw conclusions about the immi-
grant population residing in Sweden. Effects by the loss of
a child may differ among foreign-born people due to, for
instance, cultural differences in coping behaviour.

Although the mortality patterns for natural and unnatural
deaths were similar, there are still some caveats for inferring
causality. Parents and children often resemble each other with
respect to personal traits (eg, ability for self-care) associated with
mortality and such traits could influence the risk of death from
both natural and unnatural causes. They might also share
a similar genetic or biological predisposition to lethal diseases.
Other common exposures, which may continue to influence
health in adult life of both parents and their children, relate to
health behaviours. Consequently, some unobserved factors,
rather than bereavement per se, may still each one separately
influence parental mortality regardless of the cause. On the
other hand, the long-term effect of a child’s death might also be
caused by changes in parental lifestyle factors due to grieving and
coping. If so, the changed lifestyles are on the causal pathway
and should not be adjusted for.? Future research could study
death from specific causes both among children and their
bereaved parents in order to add evidence for whether the effects
of bereavement are causative.

In summary, our results corroborate and extend the findings
from an earlier study suggesting higher mortality risks also
following the death of an adult child.? Although our study is
unable to furnish the mechanisms of this association, it would
seem to merit further investigation as another instance of the
linkage of health status across generations.
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