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ARTICLE INFO ABSTRACT

Keywords: While bereavement, particularly the loss of a child, is a well-known risk factor for mental health in the short
Bffrea"emem term, its long-term consequences on depressive mood in old age and across different welfare regimes have been
Divorce investigated less. This study focused on the combined role of child loss and divorce on depressive symptoms,
AG\;?:;Y measured using the EURO-D scale in Central, Nordic, Southern, and Eastern European countries. We used data

from the European SHARE project, covering 22,959 participants aged 50+ over a 16-year period. Using OLS
regressions, we found that, compared to no child loss and no divorce, the association between depressive
symptoms and child loss was significant (8 = 0.22, 95% C.I. = [0.13, 0.30]), among both women and men. The
absolute increase was even stronger when the mutual effect of child loss and divorce was considered ( = 0.34,
95% C.I. = [0.18, 0.48]). Employing Generalized Estimating Equations, we found that depressive symptoms
related to divorce did not increase over time, regardless of past bereavement. Compared with people in the
Nordic countries, those living in Southern Europe experienced more depressive symptoms related to child loss
and no divorce, but fewer depressive symptoms related to the combined effect of child loss and divorce. In sum,
our findings indicate that bereavement due to child loss may lead to more depressive symptoms among both
women and men in old age, especially in combination with divorce. In the latter case, we posit that participants
living in Southern European countries may be protected by higher levels of social support through family ties or
informal social networks.

Depressive symptoms
Welfare regimes

1. Introduction health in the first few years after the event (Stroebe et al., 2007;

Wall-Wieler et al., 2018). However, the sequelae of child loss on mental

The death of a child is one of the most devastating and traumatic
events in life (Rubin, 1993). Child loss may affect the risk of parental
divorce, as well as couples’ likelihood of giving birth to another child
(Finnas et al., 2018). An increased risk of mortality following child loss
has also been observed (Donnelly et al., 2020; Li et al., 2003; Rostila
et al., 2012; Song et al., 2019). Stressful life events, like child loss, have
been shown to co-occur with the onset of depressive episodes (Kendler
et al., 1999), distress, and anxiety (Gold et al., 2016; Kreicbergs et al.,
2004; Vance et al., 1995). Child loss is also associated with increased use
of psychotropic drugs, such as antidepressants and anxiolytics, espe-
cially during the first year after bereavement (Rostila et al., 2018).

The loss of a child has significant consequences on parental mental

health across the life course, and particularly the presence of depressive
symptoms in older age, is still a relatively unexplored issue. Studying
how past bereavement due to child loss is associated with depressive
symptoms in old age could be crucial for mental health prevention and
for identifying strategies that may buffer detrimental effects.

Research has highlighted the characteristics of depressive mood in
late life (for review see Alexopoulos, 2019; Blazer, 2000). Fiske et al.
(2009) and Naismith et al. (2012) found that grief is frequently triggered
in old age, which may be due to a general decline in mental health or to
increased psychological vulnerability. Additionally, Alpass and Neville
(2003) reported that older, retired individuals may often be more
exposed to the harmful effects of increased social isolation. Dannefer
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(2003) and Ferraro and Shippee (2009) highlighted that other negative
life events can further deteriorate individuals’ mental health.

This study takes a life course perspective on depressive symptoms in
older age (Coman & Ataullahjan, 2010; Kessler et al., 2010), in which
these are regarded as arising due to a complex interplay of events and
exposures over one’s lifetime. In particular, we focused on the possible
role of child loss and divorce occurrence. The relationship between these
two events is a debated issue in the literature. While some studies have
indicated that child loss may increase cohesion and solidarity within the
couple, thus reducing the risk of divorce (Anderson et al., 2005; Lyng-
stad, 2013), large-scale empirical research conducted in Sweden has
found a link between child loss and a higher probability of divorce (Van
den Berg et al., 2017). Another study, conducted in Finland and focusing
on couples of childbearing age, found only a modest association (Finnas
et al., 2018). It has also been found that bereavement increases the risk
of marital problems and divorce (e.g., Li et al., 2005). The role of divorce
as an added burden that may lead to increased depressive symptoms is
particularly worth investigating. Divorce has been described as a
potentially stressful event in people’s lives, even though there is high
variability in the reactions to couple separation (Amato, 2000). The
potential liberating effect of divorce has also been highlighted (e.g.,
Albeck & Kaydar, 2002; Kalmijn & van Groenou, 2005). So, here we aim
to investigate whether the joint effect of bereavement and divorce may
lead to worse depressive mood.

Few studies have explored cross-national differences in the mental
health outcomes associated with bereavement, despite significant vari-
ations in welfare services and informal social support systems across
countries (Rostila, 2015). Notably, welfare regimes (Esping-Andersen,
1990; Ferrera, 1996) such as those in the Nordic countries offer uni-
versal and generous support systems that may mitigate the adverse ef-
fects of bereavement and divorce. These systems include benefits like
sick leave and compensation following a child’s death, provided through
robust healthcare systems. However, even within this regime type, the
level of public health support can vary significantly (Lyttkens et al.,
2016). At the same time, liberal regimes typified by countries like the
United Kingdom and Ireland make bereavement or divorce a problem
that the individual is left to tackle on his/her own, or with support from
immediate family. This individualistic approach may significantly affect
the grieving process. By contrast, Southern European countries may
provide stronger informal social support because of their
family-oriented nature. Moreover, parents from these countries may rely
more on extended family, friends, informal networks, and communities
for bereaved/divorced in the absence of developed welfare services.
Countries with minimal social security systems, such as those in Eastern
Europe (Eikemo et al., 2008), present a starkly different scenario. The
absence of substantial social security can limit individuals’ opportu-
nities and time to grieve effectively, compounded by economic pressures
such as the risk of income loss and unemployment. Finally, Bismarkian
welfare regimes (Central European countries) are characterized by a
social welfare founded upon the strong role of the employer as well as
work-related benefits. The insurance obligation is triggered automati-
cally with the start of an income-producing occupation. For those who
lose their insurance in these countries there is a welfare safety net, albeit
less robust than the type found in Scandinavian countries. At the same
time, similar to Mediterranean Europe, these countries are characterized
by strong, conservative family bonds. We hypothesize that, given the
absence of a strong national healthcare system comparable to those in
the Nordic countries, people living in Central European countries could
be less protected than those in the Nordic countries in terms of the pu-
tative association between bereavement and depression. Given these
variations, a comparative analysis of welfare regimes could be particu-
larly informative, clarifying how differences in social security may affect
the possibility to grieve and highlighting the contrasting experiences
across welfare models.

This study aims to assess the association between exposure to past
child bereavement and the risk of depressive symptoms across welfare
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state regimes in a large, multi-population sample of individuals in the
transition phase (50-60 years old) or in older age (60+) (WHO, 2023).
Furthermore, we study the correlation between child loss and depressive
symptoms in transition/old age among divorced individuals, and
explore possible gender differences.

2. Methods
2.1. Database

We used the Survey of Health, Ageing, and Retirement in Europe
(SHARE) (Borsch-Supan et al., 2013), a household-based prospective
multi-population panel database of microdata, with data collection
spanning from Wave 1 in 2004/05 to Wave 8 in 2019/20 (see the
Supplementary Information). For the purposes of the present investi-
gation, following the typology of Ferrera (1996) we considered data
from two participating Nordic European countries (Denmark, Sweden),
six Central European countries (Austria, Belgium, France, Germany, the
Netherlands, Switzerland), and three Southern European countries
(Greece, Italy, Spain). These countries participated in all SHARE as-
sessments. Data from two Eastern European countries (the Czech Re-
public and Poland) were also added. These countries have participated
in SHARE since Wave 2, and were added in order to investigate putative
differences across welfare regimes (Eikemo et al., 2008).

2.2. Measures

Assessment of bereavement and exposure definition. The presence of
past bereavement due to child loss was retrospectively ascertained
through the SHARELIFE (Wave 3) questionnaire; see E-Fig. 1. In this
questionnaire, for each of their children, participants declare whether
he/she is still alive, and if not, the year in which the death occurred. The
exposure variable was created based on past bereavement due to child
loss and divorce, respectively; i.e., in terms of a dichotomized indicator
(no or yes). This variable has four categories: (i) no child loss, no
divorce; (ii) child loss, no divorce; (iii) no child loss, divorce; and (iv)
child loss, divorce. We also examined the possible role of child loss and
divorce in regard to depressive symptoms in a number of subgroups.
First, we considered the age of the child when he/she died, using the
categories (i) no child loss; (ii) child died at age 0-6; (iii) child died at
age 7-17; and (iv) child died at age 18+. We used this classification in
order to distinguish between early childhood (0-6), childhood and
adolescence (7-17), and late adolescence, early adulthood, adulthood
(18+). Second, we considered the time since the child’s death. This
variable was categorized as (i) no child loss; (ii) child died fewer than six
years ago; (iii) child died six to ten years ago; or (iv) child died at least
ten years ago. These categories allowed us to distinguish between a
recency effect and older events.

Assessment of depressive symptoms and outcome definition. The study
outcome is depressive symptoms as measured using the EURO-D scale
(Prince et al., 1999). This scale, developed to harmonize the assessment
of late-life depression across European countries, is made up of the items
depression, pessimism, suicidality, guilt, sleep, interest, irritability,
appetite, fatigue, concentration, enjoyment, and tearfulness. Each item
is scored 0 (symptom not present) or 1 (symptom present). The EURO-D
scores range from 0 to 12, and can be treated as continuous scores or
dichotomized following standard criteria, which usually implies that a
EURO-D score of 4 or higher indicates the presence of depressive
symptoms. To mitigate the effect of skewness, the EURO-D scores were
square-root transformed.

Covariates and other variables. These included country, birth cohort
(recategorized in 6 levels), age, gender, educational level (years of ed-
ucation, recategorized in quintiles), marital status (classified in the
SHARE questionnaires as “married, living with spouse”; “registered
partnership”; “married not living with spouse”; “divorced”; “never
married”; “widowed” — recategorized as “living with partner”; and “not
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living with partner”), presence of chronic diseases (classified as 0, 1,
2+), smoking (ever smoked daily: “yes” or “no”), and drinking (more
than 2 glasses of alcohol almost every day: “yes” or “no”).

2.3. Statistical methods

Descriptive analysis. Baseline characteristics of the sample stratified
by gender were reported in terms of descriptive indicators like median,
inter-quartile range, mean, and standard deviation. Missing values in the
covariates were replaced with a multiple imputation procedure (five
plausible values) already available in the online SHARE database. No
imputation was done for the exposure variables, and imputed values for
these are not available for the SHARELIFE dataset.

Multivariable analysis. Considering continuous EURO-D scores
(square-root transformed), the association between bereavement due to
past child loss (independent variable) and the presence of depressive
symptoms was evaluated using OLS regression with robust standard
error estimation (clustering participants by country). Analyses were first
run unadjusted and were then adjusted by gender, age, educational
level, birth cohort, marital status, number of chronic diseases, drinking,
and smoking. Models were re-estimated by inserting an interaction be-
tween exposure and welfare regime. Then, we analyzed the trajectory of
depressive symptoms over time, considering repeated measures for each
participant across six SHARE follow-up assessments (Waves 2, 4, 5, 6, 7,
and 8). For this purpose, we used Generalized Estimating Equations
(GEEs). Age was set as the underlying time scale and was inserted as an
interaction with the exposure and with the welfare regime (exposure x
age x welfare regime), in order to assess possible changes over time
across welfare regimes.

Supplementary analyses. We ran supplementary analyses, stratifying
the sample by gender. Additionally, we stratified the sample by partic-
ipants aged 50-60 vs. those aged 60+ at the first SHARE assessment. The
World Health Organization defines older age as 60+ and refers to the
50s as a “transition” age (WHO, 2023). While this cut point is not
univocal (see, for instance, European Commission, 2021), we followed
the WHO’s distinction in the present study. We also ran a sensitivity
analysis considering dichotomizing EURO-D scores using the standard
procedure and estimating logistic regression models. The results of the
sensitivity analyses are described in the Supplementary Information.

Reporting. The study was conducted in accordance with the

Participants from 13 European Initial sample

countries who were assessed N=42,413
for the first time in Wave 1 or
Wave 2 and who met the +
SHARE inclusion criteria
N = 42,056
A 4
N = 38,857
Y
N = 25,204
v
N = 25,064
v
Final analytic sample N =22,959
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Strengthening the reporting of observational studies in epidemiology
(STROBE) guidelines (Von Elm et al., 2007). A p-value of p < 0.05 was
used to indicate statistical significance for each test. Analyses were
performed using the SAS 9.4 software.

3. Results
3.1. Descriptive analysis

From the selected countries, we initially selected 42,413 participants
in Wave 1 or 2 (baseline evaluation). We excluded those who lived in a
nursing home (n = 357), which led to a sample of 42,056 participants.
The rationale for this exclusion criterion is that, compared to
community-dwelling individuals, institutionalized elderly people may
have other main drivers for depressive symptoms such as severe disease
and cognitive impairment (Barca et al., 2009). We then eliminated
participants who reported never having had children (3,199) and those
who did not have an available SHARELIFE assessment in Wave 3 (13,
653). Finally, we removed participants who had answered “don’t know”
or had declined to answer (n = 140) or missed (n = 2105) the questions
about child loss and divorce. This led to a final analytic sample of 22,959
participants (see Fig. 1). Of these participants, 9758 (42.5%) were from
Central European countries, 3439 (15.0%) were from Nordic European
countries, 6588 (28.7%) were from Southern European countries, and
3174 (13.8%) were from Eastern European countries (see Table 1 and
E-Table 1).

There were 9931 male participants (43.3%), and 13,028 female
participants (56.7%); see E-Table 2. The median age at baseline was 62
years (Q1 = 55; Q3 = 70). Most participants lived with a partner (n =
17,873, 77.8%). The median number of children was 2, and the median
number of years of education was 11. The majority of participants were
retired (n = 10,740, 46.8%), while a lower proportion were employed or
self-employed (n = 7,081, 30.8%). With the standard cut-off of > 4 for
the EURO-D scale, 5731 (25.0%) participants were above the cut-off
(among whom 1543 were men and 4188 women). The distribution of
EURO-D scores by welfare regime and gender is shown in E-Fig. 2.

As to the exposure variables (Table 1), 18,758 participants (81.7%)
had not experienced child loss or divorce, 1428 (6.2%) had experienced
child loss but not divorce, 2590 (11.3%) had not experienced child loss
but divorce, and 183 (0.8%) had experienced both child loss and

Excluded participants in nursing home on
> wave 1 or wave 2
N =357

Excluded participants who self-reported
not having had children
N =3,199

Excluded participants who did not have
> available SHARELIFE assessment
N = 13,653

Excluded participants who responded
- «don’t know» or declined to answer
questions about childloss or divorce

N =140

> Excluded missed to questions about
childloss or divorce
N =2,105

Fig. 1. Flowchart illustrating the creation of the analytical sample with inclusion/exclusion criteria.
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Table 1
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Descriptive statistics of the exposure variables for participants who were assessed at baseline (Wave 1 or 2), all countries and by welfare regime.

Variable Levels All countries Central European Nordic European Southern European  Eastern European
welfare welfare welfare welfare
N = 22,959 N = 9758 N = 3439 N = 6588 N =3174
Child loss combined with No child loss, no divorce 18,758(81.7%) 7643(78.3%) 2358(73.8%) 5965(90.5%) 2612(82.3%)
divorce occurrence
Child loss, no divorce 1428(6.2%) 642(6.6%) 138(4.0%) 394(5.9%) 254(8.0%)
No child loss, divorce 2590(11.3%) 1365(14.0%) 717(20.8) 220(3.3%) 288(9.1%)
Child loss, divorce 183(0.8%) 108(1.1%) 46(1.3) 9(0.1%) 20(0.6%)
Child loss according to age No child loss 21,348(92.9%) 9008(92.3%) 3255(94.6%) 6185(93.9%) 2900(91.4%)
Child loss, decease occurred at age 0-6 850(3.7%) 382(3.9%) 77(2.2%) 242(3.7%) 149(4.7%)
Child loss, decease occurred at age 7- 156(0.7%) 66(0.7%) 30(0.8%) 36(0.5%) 24(0.8%)
17
Child loss, decease occurred at age 18+ 605(2.6%) 302(3.1%) 77(2.4%) 125(1.9%) 101(3.2%)
Time since child death No child loss 21,348(92.9%) 9008(92.3%) 3255(94.6%) 6185(93.9%) 2900(91.4%)
Child loss, decease occurred less than 6 515(2.2%) 245(2.5%) 59(1.7%) 124(1.9%) 87(2.7%)
years from SHARELIFE
Child loss, decease occurred 6-10 years 126(0.5%) 52(0.5%) 13(0.4%) 37(0.6%) 24(0.8%)

from SHARELIFE
Child loss, decease occurred 10+ years
from SHARELIFE

970(4.2%)

Time since divorce No child loss or no divorce 22,776(99.2%)

Divorce occurred before child loss 99(0.4%)
Divorce occurred after child loss 77(0.3%)
Divorce and child loss occurred the 7(0.03%)

Same year

453(4.6%) 112(3.3%) 242(3.7%) 163(5.1%)

9650(98.9%) 3393(98.7%) 6579(99.9%) 3154(99.4%)
61(0.6%) 21(0.6%) 3(0.1%) 14(0.4%)
46(0.5%) 21(0.6%) 5(0.1%) 5(0.2%)
1(0.01%) 4(0.1%) 1(0.02%) 1(0.03%)

divorce. For 850 participants (3.7%) the decease had occurred when the
child was aged 0-6, for 156 (0.7%) when the child was aged 7-17, and
for 605 (2.6%) when the child was aged 18+. For 515 participants
(2.2%) the decease had occurred fewer than six years before the
SHARELIFE interview, for 126 (0.5%) 6-10 years before the interview,
and for 970 (4.2%) ten or more years before the interview. For 99 par-
ticipants (0.4%) divorce had occurred before child loss, for 77 (0.3%)
divorce had occurred after child loss, and for 7 the two events had
occurred in the same year.

3.2. Multivariable analysis

We first estimated OLS regression at baseline (Wave 1 or 2),
considering child loss combined with divorce occurrence as exposure.
Compared to no experience of child loss and divorce, having experi-
enced child loss (only) was found to increase the average EURO-D (on
the square root scale) score by 0.22 units (f = 0.22 95% C.L.:[0.13,
0.30]; see Table 2). The unstandardized g refers to absolute sizes in
estimated effects. This corresponds to a standardized effect size of 0.06
standard deviations (fg; = 0.06). Having experienced both child loss
and divorce had an even stronger association with depressive symptoms,
or a 0.34 unit absolute increase in the average EURO-D score ( = 0.34
[0.18, 0.48], fgr = 0.03).

Interaction analysis (Type-III test, F(9,12) = 144.25, p < 0.0001)
indicated that the effect of the exposure varies across welfare regimes.
We did not detect differences between the Northern and Central welfare
regimes, however (Table 2, E-Fig. 3). Interestingly, compared with
participants living in Nordic European countries, those living in South-
ern European countries who had experienced child loss but no divorce
showed relatively more depressive symptoms (f = 0.20[0.03, 0.371],
PBsr = 0.03). The same was true of participants who had experienced no
child loss but divorce (f = 0.25[0.11, 0.39], fs; = 0.03). However, the
direction of this effect was the reverse for participants who had expe-
rienced both child loss and divorce (f = —0.90[—1.24, —0.57], sy = —
0.01). As to participants living in Eastern welfare regimes, compared to

the Nordic welfare regime we found more depressive symptoms among
those who had experienced child loss but no divorce (f = 0.15[0.009,
0.29], sy = 0.03) and fewer depressive symptoms for those who had
experienced no child loss but divorce (f = —0.14[—0.26, —0.03], fs; =
-0.03).

We then estimated GEEs to evaluate change over time. While in the
case of no child loss and no divorce we found a marginal annual increase
in depressive symptoms, quantified as about 0.0052 points (i.e., g =
0.0052[0.004, 0.0065]) of the square root of the EURO-D score, the
interaction effects revealed significant differences across exposure
groups (Table 3, E-Fig. 4). The Type-III test for the exposure x age
interaction was significant (F(3,61139) = 9.27, p < 0.0001). In the case
of divorce but no child loss, the observed age-related increase in
depressive symptoms compared to the reference group was almost zero
(# = —0.005[—0.007, —0.002]), implying that depressive symptoms
were quite stable over time for these participants. A more pronounced
effect was observed in the group of participants who had experienced
both divorce and child loss, in which the interaction term (f = —0.012
[-0.019, —0.005]) suggested not only an offset but a reversal of the
longitudinal effect observed in the reference group. Consequently, for
these participants, each additional year is associated with a marginal
decrease by about 0.007 units in the square root of the EURO-D score,
highlighting a slight reduction in depressive symptoms over time in this
group compared to the reference group.

We repeated the analysis, adding the interaction term with the
welfare regime. The Type-III test for the three-way interaction was sig-
nificant (F(12,850) = 4.98, p < 0.0001). In the case of child loss or
divorce, we did not detect significant differences among the Central,
Nordic, and Eastern welfare regimes. However, for the group of partic-
ipants who had experienced both child loss and divorce, we found a
significant effect (§ = 0.04[0.004, 0.08]) among those from Southern
European countries compared to those from Nordic countries. The co-
efficient 0.04 can be interpreted as an additional increase in the outcome
for each unit increase in age among those at the specified level of
exposure (i.e., child loss and divorce) and living in the Southern welfare
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Table 2
Estimates of effect of exposure to child loss/divorce on presence of depressive symptoms (square-root transformed EURO-D scores) at baseline (Wave 1 or 2).

Unadjusted Exposure*Welfare regime
Exposure All countries Central Nordic Southern Eastern
No child loss, no divorce Ref. Ref. Ref. Ref. Ref.

Child loss, no divorce
No child loss, divorce

0.31[0.21, 0.39]* 0.01[-0.12, 0.14] —0.01[-0.14, 0.12] 0.22[-0.0009, 0.45] 0.18[-0.02, 0.39]

Child loss, divorce

0.03[-0.05, 0.12]
0.31[0.16, 0.46]*

0.08[-0.01, 0.17]
0.16[-0.02, 0.35]

—0.08[-0.17, 0.01]
—0.16[-0.35, 0.02]

—0.08[-0.18, 0.01]
0.14[-0.04, 0.33]

—0.16[-0.24, —0.09]*
0.09[-0.09, 0.27]

Adjusted Exposure*Welfare regime
Exposure All countries Central Nordic Southern Eastern
No child loss, no divorce Ref. Ref. Ref. Ref. Ref.

Child loss, no divorce
No child loss, divorce
Child loss, divorce

0.22[0.13, 0.30]*
—0.003[-0.09, 0.08]
0.34[0.18, 0.48]*

0.007[-0.20, 0.22]
0.05[-0.06, 0.17]
0.02[-0.29, 0.33]

—0.007[-0.22, 0.20]
—0.05[-0.17, 0.06]
—0.02[-0.33, 0.29]

0.20[0.03, 0.37]*
0.25[0.11, 0.39]*
—0.90[-1.24, —0.57]*

0.15[0.009, 0.29]*
—0.14[-0.26, —0.03]*
—0.12[-0.42, 0.18]

Beta estimates and confidence intervals (in brackets) are shown. Estimates are from OLS regression with robust standard error estimation (unadjusted, above; adjusted,
below). These have been obtained for all countries and when using an interaction with welfare regime. In the column “All countries” there is no interaction with
welfare regime. In the columns “Exposure*Welfare regime”, “Nordic” welfare regime has been taken as a reference level and its own effect has been obtained switching
the reference to “Central” welfare regime. The reference level for the Exposure has been kept fixed at level “No child loss, no divorce”. In the panel “Adjusted”,
adjustment is by age, birth cohort, gender, education, marital status, smoking, drinking, chronic diseases. Observations were clustered by country for robust standard

error estimation.

regime compared to those living in the Nordic one.

We considered the other categories of exposure described in the
Methods section, and estimated OLS regression at baseline (E-Table 3).
Compared to no experience of child loss, a child’s death at age 0-6 years
and age 18+, respectively, had positive associations with depressive
symptoms ( = 0.26[0.14, 0.38], fsr = 0.06 and = 0.29[0.23, 0.371,
PBsr = 0.05). Child deaths that occurred 6-10 years and 10+ years,
respectively, since SHARELIFE assessment were also positively associ-
ated with depressive symptoms (f = 0.35[0.14, 0.55], fg; = 0.03 and
= 0.27[0.16, 0.39], fg; = 0.06). Divorce before child loss and divorce
after child loss were both associated with depressive symptoms (5 = 0.41
[0.22, 0.66], fs; = 0.03 and § = 0.37[0.02, 0.73], B¢y = 0.02). In E-Table
3 we also show the results of the interaction exposure x welfare re-
gimes. Again, significant differences emerged only when the Nordic and
the Southern welfare regimes were compared.

3.3. Analysis stratified by gender
We repeated the main analysis at baseline, stratifying by gender (E-

Table 3

Table 4). The association between experience of child loss and depres-
sive symptoms was positive and significant for both females (f = 0.11
[0.01, 0.22], Bs; = 0.03) and males (§ = 0.22[0.08, 0.35], Bs; = 0.06).
The same was found for the experience of both child loss and divorce
(female: p = 0.35[0.19, 0.49], fsr = 0.04 male: § = 0.36[0.07, 0.64],
Psr =0.03). No association was found for the experience of divorce only,
among either females or males. The interaction analysis (exposure x
welfare regime) for females (Type-III test, F(9,12) = 781, p < 0.0001)
indicated that, compared to women in the Nordic countries, those in
Southern Europe showed more depressive symptoms related to child loss
only (§ = 0.14[0.007, 0.27], gy = 0.02) and to divorce only (f = 0.30
[0.12, 0.48], Sy = 0.03), and fewer depressive symptoms related to the
experience of both child loss and divorce (f = —1.16[—1.39, —0.92], ¢
= —0.02).

3.4. Analysis stratified by age group

We also stratified the analysis by age group. For those aged 50-60
years at first assessment (E-Table 5) the experience of child loss was

Estimates of effect of exposure to child loss/divorce on presence of depressive symptoms (square-root transformed EURO-D scores) at baseline (Wave 1 or 2) in

interaction with age (longitudinal effects) and welfare regime.

Unadjusted Exposure*Age*Welfare regime
Exposure*Age All countries Central Nordic Southern Eastern
No child loss, no divorce Ref. 0.0015[-0.007, 0.004] —0.0015[-0.004, 0.0007] 0.007[0.004, 0.009]* 0.004[0.0008, 0.006]*

Child loss, no divorce
No child loss, divorce
Child loss, divorce

0.0008[-0.002, 0.004]
—0.007[-0.009, —0.005]*
—0.014[-0.02, —0.006]*

—0.003[-0.01, 0.006]
—0.0004[-0.005, 0.004]
—0.001[-0.02, 0.01]

0.003[-0.006, 0.01]

0.0004[-0.004, 0.005]

0.001[-0.01, 0.02]

0.00003[-0.009, 0.009]
0.004[-0.005, 0.01]
0.04[0.02, 0.06]*

—0.006[-0.02, 0.005]
0.0003[-0.008, 0.009]
0.01[-0.02, 0.04]

Adjusted Exposure*Age*Welfare regime
Exposure*Age All countries Central Nordic Southern Eastern
No child loss, no divorce Ref. 0.002[-0.0003, 0.004] —0.0019[-0.004, 0.0003] 0.007[0.004, 0.009]* 0.008[0.005, 0.011]*

Child loss, no divorce
No child loss, divorce
Child loss, divorce

—0.001[-0.004, 0.002]
—0.005[-0.007, —0.002]*
—0.012[-0.019, —0.005]*

—0.004[-0.01, 0.005]
—0.0007[-0.005, 0.004]
0.0004[-0.01, 0.016]

0.004[-0.005, 0.01]
0.0007[-0.004, 0.005]
—0.0004[-0.01, 0.01]

—0.001[-0.01, 0.008]
0.002[-0.008, 0.011]
0.04[0.004, 0.08]*

—0.001[-0.01, 0.009]
0.007[-0.001, 0.01]
0.007[-0.02, 0.03]

Beta estimates and confidence intervals (in brackets) are shown. Estimates are from Generalized Estimating Equations (GEEs): longitudinal effects (interaction with the
time scale). These have been obtained for all countries and repeated, using an interaction with welfare regime (unadjusted, above; adjusted, below). In the column “All
countries” there is no interaction with welfare regime. In the column “Exposure*Age”, the reference level for Exposure is “No child loss, no divorce”. In the columns
“Exposure*Age*Welfare regime”, “Nordic” welfare regime has been taken as a reference level and its own effect has been obtained by switching the reference to
“Central” welfare regime.
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associated with depressive symptoms ( = 0.30[0.19, 0.41], s = 0.06),
as was the experience of both child loss and divorce (f = 0.44[0.11,
0.771, fgr = 0.04). Similar results were obtained for those who were
aged 60+ at first assessment ( = 0.18[0.09, 0.27], fgr = 0.06 and g =
0.27[0.12, 0.42], s = 0.03 in E-Table 5). For this age class, it is worth
reporting results relative to the interaction exposure x welfare regime
(Type-III test, F(9,12) = 411, p < 0.0001). Participants in Southern
Europe showed more depressive symptoms related to the experience of
divorce than did those in the Nordic countries (f = 0.46[0.36, 0.571, ¢
0.04), but fewer depressive symptoms related to the experience of both
child loss and divorce (f = —0.79[—1.15, —0.44], g = —0.02). Other
findings and sensitivity analyses are reported in E-Table 6 and E-Table 7
in the Supplementary Information.

4. Discussion

As Europe’s population ages, it is expected that the prevalence and
societal impact of common conditions like depression will gradually rise
(Naismith et al., 2012). The presence of depressive symptoms in old age
is often a reaction to functional impairment and declining health
(Alexopoulos, 2005, 2019). However, the effect of life events and their
negative impact on chronic stress may also contribute to the emergence
of depressive mood (Marin et al., 2011). This study focused on the
combination of two negative life events, child loss and divorce, and their
association with depressive symptoms in old age. This has been framed
at a macro level considering the role of differing welfare regimes in
moderating the association.

Our findings reveal that past bereavement due to child loss may
independently predict depressive symptoms in older age. However, we
found that the combination of two of the most stressful life events an
individual can experience — child loss and divorce - is particularly
detrimental to the risk of depression in people aged 50+. The stage
model of grief (Kiibler-Ross & Kessler, 2014) conceives of depressive
mood as a transitory and identifiable state following child loss. The same
is true of the disorganization-reorganization model (Temes, 1992). By
contrast, our results indicate that depressive symptoms might not be
temporary or restricted to a certain stage after child loss and/or divorce
but rather that the consequences of such stressful life events are
long-term (Moor & de Graaf, 2016), especially if they co-occur. This may
indicate a pattern of chronic dysfunction, distress, unresolved or pro-
longed/delayed grief (Field, 2006), immobilization, pain, coping efforts,
and accommodation among these individuals (Bonanno, 2004; van der
Houwen et al., 2010). Along these lines, it is known that grief does not
always follow an identifiable period and can extend over several years
(Cha & Thomas, 2023; Rubin, 1999). Thus, the data are in agreement
with a continuous accommodation (Walsh & McGoldrick, 2013) and
task-based approach to grief and loss (Worden, 2018), which conceives
of bereavement as a process rather than a series of discrete stages.
Moreover, previous experiences/negative life events can trigger grief
and thereby depressive symptoms at specific time points such as anni-
versaries (Rostila et al., 2015).

In regard to the exposure to both past bereavement and divorce, it is
worth noting that as the total sample size for this group (n = 183) was
low, these results need further investigation. Nevertheless, these in-
dividuals deserve careful monitoring from a public health perspective.
We found that the combination of child loss and divorce led to more
depressive symptoms (in terms of absolute increase) than child loss and
no divorce. One might ask whether the timing of the divorce affects the
association; we targeted this specific issue in the analyses, but found that
depressive symptoms were present in participants regardless of the
timing of the divorce. For those who experience divorce before child loss
we might hypothesize that these people may be particularly fragile, and
that when child loss happens they thus may struggle to regain their
balance and reconfigure their relationships and interactional processes
(Schiffman, 2019). This group could constitute a selection of individuals
who have experienced complicated grief or a difficult grief process. For
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those who experience divorce after child loss, the child loss itself, with
the challenges it entails, may be the reason for the divorce.

The longitudinal analysis indicates that in our sample, among in-
dividuals who experienced divorce (with or without child loss),
depressive symptoms were stable or progressively slightly decreased
over time. We might hypothesize that this is a consequence of the acti-
vation of resilience mechanisms (Maccallum et al., 2015; Mancini et al.,
2012) in response to facing stressful and adverse circumstances, or that
it may simply be due to the transition into a different life phase, in which
there is a different modulation and interplay among past life events, life
scars, and mental health.

The analysis stratified by gender revealed that bereavement can be
an extensive, prolonged condition for both women and men. The liter-
ature has already documented that, among women, depressive symp-
toms in old age occur as a consequence of bereavement, possibly
complicated grief (Mellencamp, 2023; Shear, 2015; Zetumer et al.,
2015), independent of divorce. It is well known that fathers and mothers
grieve differently (Alam et al., 2012), and that a mother’s attachment is
more intimate and intense (Schiffman, 2019). This, again, may under-
line the protective role of family and informal networks. A study con-
ducted in Taiwan found that depressive symptoms affected mothers but
not fathers (Lee et al., 2014). Contrary to this assumption, our results
indicate that in terms of depressive symptoms there are no relevant
gender differences in older age. Indeed, the present data indicate that
bereaved fathers also constitute a group of individuals who are partic-
ularly at risk of depressive mood (McNeil et al., 2021; Park & Kim,
2024), and should be monitored over time.

This study also explored the role of different European welfare re-
gimes in moderating the relationship between bereavement, divorce,
and depressive symptoms. In general, our findings showed no significant
differences in depressive symptoms between Nordic and Central Euro-
pean countries in both the cross-sectional and longitudinal analyses
across different levels of the exposure (bereavement and/or divorce).
However, participants from Southern European countries who had
experienced child loss showed higher levels of depressive symptoms
compared to bereaved individuals living in Nordic and Central European
countries. Participants from Eastern European countries who had
experienced child loss also reported higher depressive symptoms than
those living in Nordic (and Central) European countries. A different
picture was observed in the case of bereavement and divorce, in which
we found a protective effect of living in Southern European countries.

We might assume that a strong welfare system may, at least in part,
compensate for the effects of negative events like bereavement and
divorce. This was confirmed by our results among individuals experi-
encing either child loss or divorce and living in the Nordic countries,
who were relatively protected compared to those living in Southern or
Eastern European welfare regimes. This suggests that the extensive and
universal welfare support in the Nordic countries might better buffer the
adverse effects of child bereavement. This picture was substantially
confirmed in Central European countries, which showed levels similar to
those obtained in the Nordic countries. Central European countries like
Germany do not operate under the same universal welfare regime as the
Nordic countries, but rather a Bismarkian type of regime founded on
work-related insurance and basic safety services for all citizens. The
levels of public expenses are comparable between the two models
(OECD, 2023). Our results seem to indicate that living in either of these
welfare regimes, regardless of the specific organizational model, leads to
the provision of a similar level of protection for individuals who have
experienced child loss. Both the Nordic and Central European welfare
regimes may also provide better protection than the Southern and
Eastern European ones during illness and poor health (e.g., in terms of
sickness benefits).

Interestingly, in the case of a double burden - i.e., for those in-
dividuals experiencing both bereavement and divorce - living in
Southern European countries was associated with fewer depressive
symptoms at baseline. This result was significant in the subsample of
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female participants as well. For this specific exposure category, this may
indicate a protective effect of a welfare regime that relies on strong
family connections, informal networks, horizontal subsidiarity, and the
actions of charities and non-governmental organizations. Our results
seem to indicate that, for individuals who experienced both these
negative events, social support and informal ties may be relatively more
important than a structured system of welfare services. A cautionary
note regarding interpreting this result, however: while the protective
effect of the Southern welfare regime was highlighted at baseline,
longitudinally we found a slight increase in depressive symptoms among
these participants.

Results also indicate that living in post-communist Eastern welfare
regimes may lead to more depressive symptoms in the case of child loss.
This is in line with the expectation that absent or scarce social security
impacts the possibility for elaborate grief. Surprisingly, participants
from Eastern countries who had experienced divorce with no child loss
showed fewer depressive symptoms than those living in other welfare
regimes: a result that deserves further investigation.

The type of healthcare system in place is a significant contextual-
level determinant of health (CSDH, 2008). Additionally, the roles of
states, regions, and municipalities within each welfare regime is
important (Pronk et al., 2021). Healthcare expenses can serve as a proxy
for public investment in health. Using this proxy, the classification of
states in this study would closely align with that of welfare regimes
(OECD, 2023). A different picture would be obtained if one considered
the reference model of public health. Meanwhile, we can classify a
Bismark model (social security system) used by both Central and Eastern
European countries, and a Beveridge model (national health system)
adopted by Nordic and Southern European countries (Kutzin et al.,
2009). Our view is that, given our specific focus, it is more relevant to
analyze welfare regimes than healthcare systems. Understanding the
impact of bereavement (with or without divorce) requires the consid-
eration of both social services/assistance and the public health system.
Moreover, welfare regimes encompass informal networks such as family
and friends, which may provide protection. Hence, a four-way classifi-
cation of welfare regimes is more suitable than a purely two-way clas-
sification of healthcare systems.

A strength of the present study is that it used a large representative
sample of the European population with cross-national data. Limitations
of the SHARE database include the relatively low response rate and
relatively high rate of loss to follow-up in the longitudinal assessments,
which may have influenced the generalizability of the results. There
might also be an issue of internal validity, as some individuals may not
have reported their experiences of divorce or child loss, which could
affect the accuracy of our findings. The use of self-reported measures,
the lack of comprehensive data on other negative life events, and the
absence of objective diagnoses of depression throughout the life course
may limit the depth of our analysis. Loneliness is another condition that
is related to depressive symptoms in older age (Editorial — The Lancet,
2023), even though the direction of the effect is uncertain (Cacioppo
et al., 2010; Dahlberg et al., 2014). Unfortunately, we could not study
the contribution of loneliness as the SHARE data did not include it in its
first four waves. Additionally, the relatively low proportion of partici-
pants who had experienced both bereavement and divorce restricted the
possibility to robustly address the timing of effects and the role of wel-
fare regimes due to power issues. Omitted mediators/moderators, like
the quality of the relationship with the deceased child or divorced
partner, co-residence with the deceased child, or information on
remarriage and new partners, might also have significantly influenced
our study’s outcomes. It would also be beneficial for future research to
study how other country-level factors such as societal norms, rituals,
migration, culture, and religion may contribute to the consequences of
past bereavement and divorce on depression in European countries.

In conclusion, our study found that past life events, such as the loss of
a child and divorce, contribute to the risk of late-life depressive mood.
Living in Nordic European countries, compared to Southern European
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countries, can lead to fewer depressive symptoms in old age in the case
of child loss or divorce. In general terms, the picture in Central European
countries is substantially similar to that in Nordic countries. By contrast,
living in Southern European countries, characterized by strong familial
and community ties, may mitigate the effects of these negative events in
cases in which they co-occur. Parents living in Eastern European coun-
tries, characterized by low levels of social security, might be particularly
at risk in the case of child loss, while the role of divorce in this welfare
regime requires further clarification. Policymakers should consider
implementing or expanding mental health and social support services
(especially in Eastern and Southern Europe) targeted at older adults who
have experienced significant life events like child loss and divorce. This
could include specialized grief counseling, support groups, and mental
health resources tailored to the needs of the elderly. Given the protective
role of strong family ties and community networks, especially in
Southern European countries, policies should encourage the integration
of these sources of social support into formal mental health strategies.
This might involve training family members and caregivers in mental
health first aid, and fostering community initiatives that enhance social
connectivity for older adults.
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