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Introduction

Symptoms of poor mental health are consistent findings after divorce1–6, and both divorce7–13 and poor
mental health14–16 are important determinants of elevated mortality risk. However, the extent to which
poor mental health explains post-divorce excess mortality is unclear. Divorce and mental health are
bi-directionally associated, so that poor mental health increases the probability of divorce, but divorce
also has an effect on mental health.4–6,17–22 Thus, the elevated mortality risk after divorce may result
from chronic poor mental health before divorce, changes in mental health related to divorce, or
symptoms of poor mental health that emerge after divorce.

To our knowledge, only one prospective study has examined how the emergence of depression
predicts post-divorce mortality.23 The study was based on the HRS survey and showed that depression
that emerged at the time of divorce predicted increased mortality risk, whereas chronic depression that
was already present before divorce did not have a similar effect. However, the HRS sample only
includes individuals older than 50,24 and the association between divorce, mental health and mortality
may be different for younger age groups and for those separating from non-marital unions. Non-
marital unions are less stable than marriages and an increasing proportion of separations are thus non-
marital.25–27

In Finland, the prevalence of psychotropic medication use increases rapidly before divorce and non-
marital separation, followed by a post-separation decline.20,28 Among married couples, the risk of
separation also remains elevated more than two years after psychotropic medication use or psychiatric
hospital care of either spouse has been initiated.21 Thus the elevated post-separation mortality risk
may partly follow clinically significant symptoms of poor mental health present more than two years
before separation. This suggests that the time period already before separation may be essential to
prevent post-separation excess mortality.

In addition to psychological symptoms and depression, unhealthy behavior such as excessive risk-
taking and alcohol use are suggested expressions of internal psychological distress.29–32 Individuals in
poor mental health commonly engage in unhealthy behaviors such as excess alcohol use, physical
inactivity and smoking,14,16 and accordingly, the post-divorce mortality risk is particularly high for
external and alcohol-related causes of death.11,33–35 Mortality risk attributable to these causes is
particularly high among men.11 Men have been suggested to express psychological distress in the
form of unhealthy external behavior more often than women, who in turn would show more internal
depressive symptoms.29–31 However, this gendered hypothesis in ways to express distress is not clearly
supported by newer studies,32,36 and internal psychological symptoms such as depression may be
present simultaneously with external symptoms such as alcohol use.

Excess mortality due to external and alcohol-related causes is pronounced immediately after divorce,
with a reduction thereafter.11 Among women the excess mortality attributable to external and alcohol-
related causes of death is high only six months after divorce, but among men the mortality risk shows
a strong reduction during the four years following divorce.11 However, changes in psychotropic
medication prevalence before and after divorce are very similar among men and women.20

To our knowledge, no previous studies have assessed how mortality risk changes over time since non-
marital separation. However, individuals in long-term continuous non-marital unions show prevalence
of psychotropic medication use similar to individuals in long-term continuous marriages, and the
changes in prevalence are quite similar before and after separation from long-term non-marital
cohabitation compared to prevalence trajectories before and after divorce.20,28 This suggests that the
time patterns of post-separation mortality risk may be similar to the time patterns of post-divorce
mortality risk, with pre-separation mental health associated with post-separation mortality risk.



This study combines information from various administrative registers to examine how poor mental
health explains changes in mortality risk in relation to time since marital and non-marital separation.
It aims to answer whether purchases of psychotropic medication and hospital care with psychiatric
diagnosis before, during and after separation can explain the excess in all-cause mortality, and
mortality due to external and alcohol-related causes.

Data and methods
The study uses an 11% random sample of the Finnish population aged 25 to 64, with an additional
random sample of deceased individuals added to cover 80% of all deaths during years 1995 to 2012.
These annually collected data from Statistics Finland include exact dates of entering non-marital and
marital cohabitation, exact dates of separation from these unions, and annual socio-economic and
household information from 1995 to 2012, as well as mortality follow-up until the end of year 2012.
Statistics Finland has further linked these data to information on medication purchases and
hospitalizations from 1995 to 2012 (the Ethics Committee of Statistics Finland’s permission TK-53-
339-13). The information on psychotropic medication purchases comes from the administrative
register held by the Social Insurance Institution, and information on psychiatric hospitalizations from
the administrative register of National Institute of Health and Welfare.

Psychotropic medication purchases and hospitalizations with a psychiatric diagnosis are referred to as
psychiatric morbidity. Psychotropic medication includes purchases of psycholeptics (ATC-codes
N05) and psychoanaleptics (N06) excluding anti-dementia drugs (N06D). Hospitalizations include in-
patient care with a psychiatric diagnosis (ICD-10 codes F20-F69, F99). The exact dates of medication
purchases and the dates of entry to and exit from hospital care are recorded.

In addition to all-cause mortality we analyzed external and alcohol-related causes of death (ICD-10
codes F10, G312, G4051, G621, G721, I426, K292, K70, K860, K8600, O354, P043V01-X44, X44-
Y09, Y16-Y86, Y88-Y89, Y870-Y872).

We followed 213,224 individuals that were continuously cohabiting with either a non-marital or a
marital partner from 1995 to 1997 for subsequent separation and death from 1998 to 2012. During the
follow-up period we observed 38,500 separations and 39,702 deaths. We used Cox regression to
analyze how separation was related to the risk of death. The outcome variable was time from the
beginning of follow-up (Jan 1st, 1998) until death, and censoring occurred at the end of follow-up
(Dec 31st, 2012), bereavement, or emigration.

We first present age-adjusted models that show the hazard ratios (HR) for post-separation all-cause
mortality and mortality attributable to external and alcohol-related causes of death. These models are
then further adjusted for psychiatric morbidity before, during, and after separation, before other
covariates are added to produce the final models. Finally, we present estimates for the changes in
mortality risk (HR) over time since the separation, and examine how adjustment for psychiatric
morbidity affects these estimates.

Psychiatric morbidity is measured throughout the entire follow-up period. Any individual is
considered to experience psychiatric morbidity if he or she purchases psychotropic drugs twice within
six months. In Finland, clinical doctors prescribe all psychotropic drugs, and all residents are entitled
to reimbursement for medication expenses for products to be used within the next three months.37

Thus individuals on continuous medication are expected to make drug purchases at least once within
three months. Recovery is assumed to take place when no purchases are made within 12 months. For
psychiatric hospitalizations, psychiatric morbidity begins on the date of entry into a hospital, and ends
12 months after exit from hospital care.

Individuals may have multiple spells of psychiatric morbidity during the follow-up. All spells that
begin more than six months before the date of separation are classified as psychiatric morbidity before
separation. Spells that end or begin within six months prior to separation, or within 6 months after
separation, are classified as psychiatric morbidity during separation. Spells of psychiatric morbidity
that begin more than 6 months after separation are considered as psychiatric morbidity after
separation.



Preliminary findings and next steps

Compared to the continuously married, the age-adjusted HR for post-separation all-cause mortality
was 2.45 (95% CI 2.33-2.57) among men and 1.68 (1.56-1.82) among women (Fig 1). The excess was
much larger for external and alcohol-related causes of death. Adjustment for psychiatric morbidity
after separation had little effect on this excess, but psychiatric morbidity before and during the
separation process attenuated it by 20-30%. For other than external and alcohol-related causes, the
attenuation was up to 50%. These results suggest that more attention should be given to social
relationships in the treatment of psychiatric morbidity, and that support for individuals considering
separation or going through it is needed to alleviate psychiatric morbidity and associated deaths.

Fig 1. Excess mortality after marital separation (HR and 95% CI) by gender and cause of death

The next step of the analyses will be to assess the time patterns of post-separation mortality and how
these are explained by time patterns in psychiatric morbidity. When examining how mortality risk
varies in relation to time since the separation, the mortality of the continuously cohabiting will be
used as the reference category, and time since the separation will be split into periods: 0 to 6 months,
6 months to 3 years, 3 to 8 years, and more than 8 years. This will allow us to assess whether
mortality risk is higher immediately after separation and declines thereafter, and whether psychiatric
morbidity explains excess mortality similarly during the entire follow-up time since the separation.

We will further assess whether the age-adjusted mortality patterns are similar for non-marital and
marital separations, and whether psychiatric morbidity affects these time patterns similarly regardless
of the union being non-marital or marital.

Finally, socio-demographic covariates will be added to the models. These include educational level,
social class, main activity, income, housing tenure, and having children younger than 18 years living
in the household.
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