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ABSTRACT

Poor mental health is a major public health issue, and across societies, mental
health problems and excess mortality are consistently linked to divorce. This
thesis  examines  how  poor  mental  health  increases  the  risk  of  divorce,  how
divorce increases the risk of poor mental health and mortality, and what is the
role of socio-demographic factors in these associations. It also compares
marital and non-marital unions and union transitions.

The study uses nationally representative longitudinal data that combine
information from different administrative registers. Poor mental health is
measured by psychotropic medication and psychiatric hospital care, reflecting
clinical psychiatric morbidity.

The  risk  of  divorce  was  highest  immediately  after  new  incidence  of
psychiatric morbidity, but also remained elevated thereafter. The prevalence
of psychotropic mediation clearly increased and peaked before the date of legal
divorce, followed by an 18-month decline before settling to a persistently high
level.

Psychotropic medication prevalence was similar in continuous long-term
non-marital and marital unions, and changes in prevalence before and after
separation from long-term non-marital unions were quite similar to changes
before  and  after  divorce.  In  contrast,  there  were  no  major  changes  in
prevalence before and after separation from short-term cohabitation, but the
prevalence  was  higher  than  among  those  in  long-term  unions  already  five
years before separation.

The divorced had excess risk of all-cause mortality regardless of time since
divorce. Mortality attributable to accidental, violent, and alcohol-related
causes of death was particularly high, and most pronounced immediately after
divorce. The association between divorce and mental health was largely
independent of socio-demographic factors, but socioeconomic disadvantage
explained about half of the excess post-divorce mortality.

According to these results,  mental  health is  more closely linked to union
stability than to whether the union is marital or not. Poor mental health seems
to  put  strain  on  unions  and  hinder  the  formation  of  long-term  unions,
suggesting mental healthcare should focus more on relationship dynamics.
Psychological support during divorce is needed to avoid high-risk health
behaviours,  such  as  alcohol  use  as  a  coping  mechanism.  Furthermore,
preventing prolongation of socio-economic disadvantage is important in
reducing post-divorce excess mortality.
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TIIVISTELMÄ

Huono melenterveys on huomattava kansanterveydellinen ongelma.
Siviilisäätyjen väliset erot mielenterveydessä ja kuolleisuudessa on tunnettu jo
pitkään, mutta avioeron, mielenterveyden ja kuolleisuuden väliset
mekanismit kaipaavat lisätutkimusta. Tämän työn tavoitteena on selvittää
miten mielenterveyshäiröt lisäävät eroriskiä, miten avioero puolestaan lisää
huonon mielenterveyden ja ennenaikaisen kuolleisuuden riskiä, ja mikä on
sosio-demografisten tekijöiden merkitys näissä prosesseissa. Tutkimuksessa
tarkastellaan myös avoliittojen ja niiden purkautumisen merkitystä
mielenterveydelle.

Tutkimus perustuu pitkittäisiin koko väestöä edustaviin
rekisteriaineistoihin, joissa on yhdistelty Tilastokeskuksen, Kelan ja
Terveyden ja hyvinvoinnin laitoksen keräämiä tietoja. Mielenterveyttä
mitataan tutkimuksessa psykiatrisella sairastavuudella, joka kattaa
psyykenlääkityksen sekä psykiatriset sairaalahoitojaksot.

Tutkimuksessa havaittiin, että avioeron riski on suurimmillaan heti
psykiatrisen sairastumisen jälkeen, mutta pysyy selvästi koholla vielä yli kaksi
vuotta myöhemmin. Psyykenlääkitys yleistyy ja on suurimmillaan ennen
virallista avioeropäivää. Tämän jälkeen lääkitystä käyttävien osuus pienenee,
mutta vakiintuu jo reilun vuoden kuluttua erosta pysyvästi avioeroa edeltävää
tasoa korkeammalle. Mielialalääkkeiden käytössä muutokset ovat suurimpia.

Kuolleisuusriski pysyy kohonneena riippumatta avioerosta kuluneesta
ajasta. Eniten koholla riski on ulkoisissa ja alkoholiperäisissä kuolinsyissä,
erityisesti heti avioeron jälkeen. Mielenterveyden ja avioeron välinen yhteys
näyttäytyy laajalti sosio-demografisista tekijöistä riippumattomana, mutta
eron jälkeiset sosiaaliset ja taloudelliset tekijät selittävät noin puolet
kohonneesta kuolleisuusriskistä.

Pitkissä avio- ja avoliitoissa psyykenlääkkeitä käytetään yhtä vähän. Pitkän
avoliiton päättyessä muutokset lääkityksen yleisyydessä ovat samankaltaisia
kuin avioeron yhteydessä havaitut, mutta lyhyen avoliiton päättyminen ei
juuri vaikuta lääkityksen yleisyyteen. Sen sijaan lyhyissä avoliitoissa olevat
ihmiset käyttävät jo ennen liiton päättymistä psyykenlääkkeitä muita
useammin.

Mielenterveys vaikuttaakin olevan enemmän sidoksissa liiton kestävyyteen
kuin viralliseen avioitumiseen, ja huono mielenterveys näyttää rajoittavan
mahdollisuuksia pitkän liiton muodostamiseen. Mielenterveyden hoidossa
olisikin syytä huomioida yksilön lisäksi myös läheisten ihmissuhteiden
dynamiikka. Myös erokriisin aikana psykologisen tuen tarjoaminen on
tärkeää, ja eron jo tapahduttua sosiaalisen ja taloudellisen huono-osaisuuden
pitkittymistä pitäisi pyrkiä estämään.
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1 INTRODUCTION

Poor mental  health is  a  significant problem for public  health (Ferrari  et  al.,
2013; Harjajärvi, 2006; Horton, 2007; Moran and Jacobs, 2013), and the high
prevalence  of  poor  mental  health  among  non-married  individuals  is  a
consistent finding across societies, with the divorced usually having the worst
mental health (Afifi et al., 2006; Blekesaune, 2008; Breslau et al., 2011; Lamb
et al.,  2003; Liu and Chen,  2006; Meadows et  al.,  2008; Strohschein et  al.,
2005; Wade and Pevalin, 2004). Divorced individuals use more psychotropic
medication than the currently married (Alonso et al., 2004b; Beck et al., 2005;
Kessler  et  al.,  2005;  Sihvo  et  al.,  2008)  and  experience  an  elevated  risk  of
mortality  (Ikeda et  al.,  2007;  Lillard and Waite,  1995;  Manzoli  et  al.,  2007;
Martikainen et al., 2005; Molloy et al., 2009; Murphy et al., 2007; Sbarra et
al.,  2011).  It  is  essential  to  understand  the  mechanisms  that  produce  this
excess in poor mental health and mortality.

Mental  disorders  are  common  across  Europe  and  other  countries
(Almeida-Filho et al., 1997; Alonso et al., 2004a; Andrews et al., 2001; Bijl et
al., 2003; Demyttenaere et al., 2004; Fryers et al., 2004; Jacobi et al., 2004;
Kessler  et  al.,  1994; Lehtinen et  al.,  1990; Perälä et  al.,  2007;  Pirkola et  al.,
2005), with estimates of annual prevalence close to 30% (Jacobi et al., 2004;
Kessler et al., 1994). In addition to individual sufferings, the economic costs to
societies are immense. More than 14% of deaths worldwide are estimated to
be  attributable  to  mental  disorders,  placing  them  among  the  most  notable
causes of death (Walker et al., 2015). Mental and substance use disorders are
also the leading cause of  years lived with disability  (Whiteford et  al.,  2013),
and  in  Finland  the  most  common  cause  of  new  disability  retirements,
particularly among the younger age-groups (Wahlbeck, 2007).

The optimal allocation of resources to treat and prevent mental disorders
requires knowledge on the causes of these disorders. As divorce is one of the
factors strongly associated with poor mental health, a thorough understanding
on the causal pathways between mental health and divorce, and on the factors
that mediate or moderate these associations is needed. If poor mental health
increases the risk of divorce, then the high prevalence of mental disorders and
psychotropic  medication  use  among  divorced  individuals,  as  well  as  their
excess mortality, partly results from this increased risk of divorce, referred to
as  selection  out  of  marriage.  This  implies  that  the  treatment  of  mental
disorders should in part focus on couple-level dynamics. Instead, if divorce has
an  adverse  causal  effect  on  mental  health,  a  different  societal  approach  is
warranted, with a focus on preventing divorces or their adverse consequences
for mental health.

Only a few studies have specifically explored how mental disorders predict
the risk of subsequent divorce (Butterworth and Rodgers, 2008; Idstad et al.,
2015; Kessler et al., 1998; Merikangas, 1984; Mojtabai et al., 2017), and even
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fewer have employed data on both spouses (Butterworth and Rodgers, 2008;
Idstad  et  al.,  2015;  Merikangas,  1984),  with  inconsistent  findings.  While
divorce  is  considered  a  major  stressful  life  event  (Holmes  and  Rahe,  1967;
Noone, 2017; Rahe et al., 2000) and researchers generally agree that it has an
adverse  effect  on  mental  health  (Bulloch  et  al.,  2009;  Liu  and  Chen,  2006;
Marks  and  Lambert,  1998;  Wade  and  Pevalin,  2004;  Williams,  2003),  the
magnitude of this causal effect in comparison to the effect that mental health
has on divorce risk is debated (Booth and Amato, 1991; Bulloch et al., 2009;
Johnson  and  Wu,  2002;  Liu  and  Chen,  2006;  Mastekaasa,  1994,  1995;
Meadows et al., 2008; Williams and Dunne-Bryant, 2006). Most studies find
that symptoms of poor mental health, most often referring to psychological
distress, increase before divorce (Blekesaune, 2008; Booth and Amato, 1991;
Hope  et  al.,  1999;  Johnson  and  Wu,  2002;  Mastekaasa,  1995;  Wade  and
Pevalin, 2004; Willitts et al., 2004), but the timing and magnitude of this effect
requires more research. Conclusions on whether post-divorce symptoms of
poor mental health are temporary or permanent are also contradictory (Booth
and Amato, 1991; Johnson and Wu, 2002; Mastekaasa, 1995; Strohschein et
al., 2005; Wade and Pevalin, 2004; Willitts et al., 2004), and changes in post-
divorce mortality risk over time since the divorce are not well known. Studies
that  assess  separations  from non-marital  cohabiting  unions  are  even  fewer.
Some suggest that the mental health effect is smaller when separating from
non-marital unions (Blekesaune, 2008; O’Connor et al., 2005; Wu and Hart,
2002), but the result may not apply to countries with a high acceptability and
prevalence of cohabitation.

Several  factors  are  suggested  to  explain,  mediate  and  modify  the
association between divorce and mental health. Factors such as religiosity and
the experience of parental divorce may affect the acceptability of divorce, thus
moderating  the  amount  of  stress  during  divorce  (Booth  and  Amato,  1991).
Physical  illness  is  also  associated  with  both  mental  health  and  the  risk  of
divorce, and may in part explain or mediate the association between divorce
and  poor  mental  health  (Karraker  and  Latham,  2015;  Torvik  et  al.,  2015).
However,  most  studies  focus  on  the  contribution  of  social  and  economic
resources  such as income, employment, housing conditions, and the presence
and custody of children in understanding divorce effects (Amato, 2000;
Hemström, 1996; Joung et al., 1997; Williams and Dunne-Bryant, 2006)
Marriage  is  thought  to  benefit  individuals  by  offering  better  material  and
social resources (Burman and Margolin, 1992; Joung et al., 1997), and divorce
thus  means  the  loss  of  these  advantages  (Amato,  2000;  Joung  et  al.,  1997;
Kalmijn, 2017). The lack of material and social resources can also add to the
stress that divorcing individuals experience, and make their adjustment more
difficult (Amato, 2000; Booth and Amato, 1991; Hewitt et al., 2012; Lillard and
Waite,  1995;  Shapiro,  1996).  The  significance  of  these  mediating  and
moderating factors warrants further study.

Previous  studies  on  differences  in  mental  health  between  marital  status
groups and those examining changes in mental health before and after divorce
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have typically used survey designs with measures based on self-reports or
diagnostic interviews (Alonso et al., 2004a; Barrett, 2000; Blekesaune, 2008;
Booth and Amato, 1991; Johnson and Wu, 2002; Mastekaasa, 1995; Wade and
Pevalin,  2004;  Willitts  et  al.,  2004).  However,  the  increased  availability  of
large  register-based  datasets  of  high  quality  has  prompted  researchers  to
increasingly measure mental health using information on psychotropic
medication purchases and in-patient hospital care with psychiatric diagnoses
when analysing  the  outcomes  of  poor  mental  health  and  changes  in  mental
health  related  to  life  events  (Laaksonen  et  al.,  2012;  Leinonen  et  al.,  2013;
Moustgaard et al., 2013; Moustgaard et al., 2014). Psychotropic medication
and psychiatric in-patient care are important predictors of excess mortality
(Moustgaard et al., 2013), and across Europe the divorced use more
psychotropic  medication  than  the  married  (Alonso  et  al.,  2004b).  While
previous studies often examine changes in mental  health within individuals
and fail to consider whether symptoms are of clinical significance (Blekesaune,
2008; Booth and Amato, 1991; Frech and Williams, 2007; Johnson and Wu,
2002; Kalmijn and Monden, 2006; Liu and Chen, 2006; Mandemakers et al.,
2010; Wade and Pevalin, 2004; Waite et al., 2009; Williams, 2003; Williams
and Dunne-Bryant, 2006; Willitts et al., 2004), psychotropic medication and
psychiatric  care  are  both  based  on  objective  clinical  assessment  of  medical
need. This study uses these register-based measures to model the association
between divorce and poor mental health at the population level.

More  specifically,  the  study  explores  how  psychiatric  morbidity  –
psychotropic medication and psychiatric hospital care – predicts changes in
the risk of divorce, how the prevalence of psychotropic medication changes
before and after  divorce,  and how mortality  risk changes in relation to time
since  the  divorce.  It  evaluates  the  extent  to  which  these  associations  are
mediated through socio-demographic factors, and how socio-demographic
factors moderate the association between divorce and psychotropic
medication  use.  Finally,  it  examines  if  the  prevalence  of  psychotropic
medication use is similar in continuous marital and non-marital unions, and
whether changes before and after separation depend on the union being
marital or not.
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2 CONCEPTUAL AND THEORETICAL
FRAMEWORK

2.1 DIVORCE AS AN ADVERSE EVENT

Studies have examined both the determinants (see Lyngstad and Jalovaara,
2010  for  a  review)  and  consequences  (for  a  review,  see  Amato,  2000)  of
divorce,  but  regardless  of  whether  divorce  is  treated  as  the  outcome  or  the
predictor, it is commonly considered as something negative. Divorce has been
named as one of the most stressful life events (Holmes and Rahe, 1967; Noone,
2017; Rahe et al., 2000), with negative consequences for adults and children
(Amato,  2000).  Although for some divorce may be a source of  relief  after  a
period of marital dissatisfaction and conflict (Amato, 2000), and an increased
rate of divorce has contributed to its social acceptance (Jalovaara, 2007),
divorce is still mainly considered an adverse outcome. Furthermore, all events
that  significantly  affect  the  daily  routines  of  individuals  can  be  considered
stressful life events, even when the event as such may be positive (Holmes and
Rahe, 1967; Turner and Wheaton, 1997; Luhmann et al., 2012).

Compared  to  all  other  marital  statuses,  marriage  is  generally  associated
with higher social and material resources (Garvin et al.,  1993; Gerstel et al.,
1985;  Joung  et  al.,  1997;  Lee  et  al.,  2005;  McManus  and  DiPrete,  2001;
Shapiro, 1996; Umberson, 1992). Accordingly, married individuals having, on
average, better health than non-married individuals is a consistent finding
(Johnson and Wu, 2002; Joung et al., 1998; Lillard and Waite, 1995; Musick
and Bumpass,  2012;  Umberson,  1992;  Wade  and  Pevalin,  2004).  While  the
currently married show the lowest rates of psychological distress and mental
disorders, the divorced show the highest rates (Alonso et al., 2004a; Klose and
Jacobi,  2004).  The  same marital  status  differences  can  be  observed  for  all-
cause mortality, although mortality risks among never-married and divorced
Finns  are  quite  similar  (Martikainen  et  al.,  2005).  While  all  non-married
individuals  live  without  the  additional  resources  of  marriage,  only  the
previously married have experienced the loss of their marriage.

2.2 POOR MENTAL HEALTH

In the 10th revision of the International Classification of Diseases (ICD-10),
mental disorders are defined as sets of symptoms or behaviour associated with
distress and interference with personal functions (Martin et al., 2006). These
disorders are common among the general population across Europe and other
countries  (Almeida-Filho  et  al.,  1997;  Alonso  et  al.,  2004a;  Andrews  et  al.,
2001; Bijl et al., 2003; Demyttenaere et al., 2004; Fryers et al., 2004; Jacobi
et  al.,  2004;  Kessler  et  al.,  1994;  Lehtinen  et  al.,  1990;  Perälä  et  al.,  2007;
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Pirkola  et  al.,  2005).  Among  adults  in  Germany  and  the  US,  the  annual
prevalence of any mental disorder was estimated to be close to 30% (Jacobi et
al., 2004; Kessler et al., 1994), and in Australia the annual prevalence was 23%
(Andrews et al., 2001). Anxiety, mood, and substance use disorders are most
common (Jacobi et al., 2004; Kessler et al., 1994; Lehtinen et al., 1990), and
their  combined  annual  prevalence  is  estimated  to  be  close  to  10%  across
Europe (Alonso et al., 2004a).

Mental disorders are more common among women than men (Fryers et al.,
2004; Isometsä et al., 1997; Jacobi et al., 2004; Kessler et al., 1994; Lehtinen
et al., 1990; Rajala et al., 1994; Simon, 2002; Wang et al., 2000), although men
have higher rates of substance use disorders (Jacobi et al., 2004; Kessler et al.,
1994; Pirkola et al., 2005). The prevalence of mental disorders is suggested to
decline with age (Alonso et al., 2004a; Kessler et al., 1994, 2005; Paulose-Ram
et al., 2004; Pirkola et al., 2005) and better socio-economic resources (Alonso
et  al.,  2004a;  Jacobi  et  al.,  2004;  Kessler  et  al.,  1994;  Pirkola  et  al.,  2005;
Rajala et al., 1994). Being married also predicts a lower prevalence of mental
disorders (Jacobi et al., 2004; Pirkola et al., 2005; Rajala et al., 1994).

This  study  focuses  on  clinically  significant  symptoms  of  poor  mental
health.  However,  previous  studies  that  assess  mental  health  in  relation  to
divorce  and  marital  status  are  usually  based  on  survey  data,  and  use  self-
reported symptom assessments such as the Center for Epidemiological Studies
Depression Scale (CES-D) (Brown, 2000; Frech and Williams, 2007; Hughes
and  Waite,  2009;  Kalmijn  and  Monden,  2006;  Lamb  et  al.,  2003;  Liu  and
Chen, 2006; Shapiro, 1996; Simon, 2002; Waite et al., 2009; Williams, 2003),
the General Health Questionnaire (GHQ) (Blekesaune, 2008; Mastekaasa,
2006;  Pevalin  and  Ermisch,  2004;  Wade  and  Pevalin,  2004;  Willitts  et  al.,
2004),  the  Global  Mental  Health  index  (GMH)  (Idstad  et  al.,  2015),  the
Malaise Inventory (MI) (Hope et al., 1999; Mandemakers et al., 2010) or the
Mental Health Inventory (MHI) (Butterworth and Rodgers, 2008) to measure
symptoms of poor mental health. It is suggested that these survey measures
commonly fail to differentiate distress from disorders, and the clinical
significance  of  changes  in  symptoms  is  somewhat  vague  (Horwitz,  2007).
Some studies try to overcome this by using diagnostic interviews such as the
Composite  International  Diagnostic  Interview  (CIDI)  (Bulloch  et  al.,  2009;
Kessler et al., 1998; Mojtabai et al., 2017) or the Diagnostic Interview Schedule
(DIS)  (Barrett,  2000;  Kessler  et  al.,  1998;  Lamb  et  al.,  2003),  designed  to
capture symptoms of clinical significance.

While survey studies assess symptoms of poor mental health, register-
based studies use measures such as treatment with psychotropic medication,
hospital admissions with psychiatric diagnoses, and sickness absence or
disability retirement due to mental disorders to identify individuals in poor
mental  health  (Ervasti  et  al.,  2018;  Laaksonen  et  al.,  2012;  Leinonen  et  al.,
2014, 2013; Mittendorfer-Rutz et al., 2018; Moustgaard et al., 2013, 2014;
Poulsen et al., 2017; Rahman et al., 2018). Register-based measures effectively
capture individuals commonly missing from surveys due to non-response or
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attrition (Fischer et al., 2001). Although not all people in poor mental health
seek treatment, a register-based measure can still be used to estimate
differences  in  mental  health  between  population  sub-groups,  as  long  as  the
probability  of  treatment  is  similar  in  each  group.  In  Finland,  medical
treatment of depression and non-psychiatric antidepressant use seem
unrelated to living arrangements (Hämäläinen et al., 2009; Sihvo et al., 2008),
and  are  thus  expected  to  similarly  reflect  clinically  significant  changes  in
symptoms  of  poor  mental  health  –  the  main  focus  in  this  study  –  among
different marital status groups.

2.3 THEORIES EXPLAINING POOR MENTAL HEALTH
AMONG THE DIVORCED

Across a variety of health measures, the continuously married have prospered
while the divorced have usually been worst off. The divorced suffer excess
mortality (Ikeda et al., 2007; Johnson et al., 2000; Liu, 2009; Manzoli et al.,
2007; Molloy et al., 2009; Murphy et al., 2007; Sbarra et al., 2011) and have
worse  physical  and  mental  health  (Afifi  et  al.,  2006;  Blekesaune,  2008;
Breslau et al., 2011; Grundy and Tomassini, 2010; Hughes and Waite, 2009;
Joung et al., 1998; Lamb et al., 2003; Liu, 2012; Liu and Chen, 2006; Meadows
et al., 2008; Rogers, 1995; Strohschein et al.,  2005; Umberson, 1992; Wade
and Pevalin,  2004;  Williams  and  Umberson,  2004;  Wilson  and  Waddoups,
2002)  than  the  continuously  married.  A  variety  of  explanations  have  been
given for these differences. While this study focuses on mortality and clinically
significant  symptoms  of  poor  mental  health,  the  same  mechanisms  are
thought  to  apply  to  poor  mental  health  ranging  from  mild  sub-threshold
symptoms of psychological distress to severe psychiatric morbidity.

The main dividing line lies between selective and causal explanations
(Figure 1). In the case of selection, poor mental health precedes an increase in
divorce risk, whereas the causal explanation assumes that the divorce causes
mental health to deteriorate and also increases the risk of mortality (Amato,
2000; Blekesaune, 2008; Bulloch et al., 2009; Hemström, 1996; Joung et al.,
1998; Kalmijn, 2017; Kessler et al., 1998; Lamb et al., 2003; Wade and Pevalin,
2004).

Selection can be either direct or indirect. If poor mental health increases
the risk of divorce, the selective effect is direct, also referred to as reverse
causality. This direct effect can be partly mediated through other factors,
present  either  at  the  individual  or  household  level.  In  the  case  of  indirect
selection, these individual and household level factors precede not only
divorce but also poor mental health, and simultaneously increase the risk of
both poor mental health and divorce.
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Figure 1 Explanatory mechanisms for the association between marital and non-marital
separation, poor mental health, and mortality

The causal effect of divorce on mental health can either result from the loss
of protective effects associated with marriage, or from the adverse effects of
going through divorce (Kalmijn, 2017). The loss of marital protection mainly
means changes in household level resources, but can also result in individual-
level changes, such as forced employment. The effects of going through divorce
are most often viewed from the stress-adjustment perspective (Amato, 2000),
in which divorce is  seen as a stressor to which individuals  adjust  over time.
Factors  at  the  household  level  contribute  to  the  level  of  stress,  whereas
individual  level  factors  moderate  both  the  vulnerability  to  stress  and  the
adjustment to it. Some individuals may manifest stress with symptoms of poor
mental health or with externalising behaviour such as alcohol use (Horwitz &
Davies, 1994; Horwitz et al., 1996), while others show no observable changes.
In Figure 1, stress refers to the subject specific, non-measured experience, and
poor mental health refers to changes that can be observed and measured.

The  same  mechanisms  are  assumed  to  apply  to  both  marital  and  non-
marital  unions.  Potential  differences  according  to  union  type  are  discussed
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later, after a more detailed discussion of the mechanisms shortly introduced
above.

2.3.1 SELECTION INTO DIVORCE
Social exchange theory suggests that the probability of divorce increases when
the  attractiveness  of  the  partner  decreases  (Wilson  and  Waddoups,  2002).
Poor mental health may have a direct effect on attractiveness, since the ability
to  maintain  interpersonal  relationships  is  diminished  (Breslau  et  al.,  2011;
Coyne  et  al.,  1987;  Townsend  et  al.,  2001). Mental disorders can affect
interaction and communication, and thus generate stress and marital conflict
(Burke, 2003). Social capital may be reduced and social functioning
compromised, leading to a reduced ability to provide emotional support or to
participate  in  social  activities  (De  Silva  et  al.,  2005;  Wells  et  al.,  1989).
Depression can even lead to impaired physical functioning (Wells et al., 1989).
These  effects  in  turn  reduce  marital  quality  and  thus  increase  the  risk  of
divorce (Stutzer and Frey, 2005; Whisman, 1999; Whisman et al., 2004). Anti-
depressants and other psychotropic drugs also have side-effects such as weight
gain, sweating, fatigue, and sexual dysfunction (Galling et al., 2015; Keltner et
al., 2002; Montejo et al., 2001), which may strain the relationship and reduce
perceived attractiveness. Individuals in poor mental health may also exhibit
social stigmatization, which may even spill-over to their partners and lead to
social isolation (Greenwood et al., 2018; Schomerus et al., 2018). Poor mental
health may also cause economic strain, which further increases the probability
of divorce (Blekesaune, 2008; Wade and Pevalin, 2004; Willitts et al., 2004).
Furthermore, at the time of reproduction, a partner in poor mental health may
be considered a poor choice due to genetic liability (Sullivan et al., 2000; Wray
et al., 2018).

Instead of poor mental health directly affecting the risk of divorce, some
factors  could  simultaneously  increase  the  probability  of  poor  mental  health
and  the  risk  of  divorce,  a  mechanism  referred  to  as  indirect  selection.
Personality  traits  and  behavioural  patterns  such  as  neuroticism,  lack  of
impulse control and alcohol abuse are linked to both poor mental health and
the risk of divorce (Joung et al.,  1998; Kelly and Conley, 1987; Pienta et al.,
2000;  Tucker  et  al.,  1996).  Poor  mental  health  is  also  associated  with  low
educational level, low income, and unemployment (Ettner et al., 1997; Fryers
et al., 2005; Halleröd and Gustafsson, 2011; Lahelma et al.,  2004), which in
turn  are  related  to  the  risk  of  divorce  (Jalovaara,  2013;  Lyngstad  and
Jalovaara, 2010).

According  to  the  health  mismatch  hypothesis  (Wilson  and  Waddoups,
2002), the healthy partner has less gains to expect from a marriage when the
other  partner  is  in  poor  health,  leading  to  an  increased  risk  of  divorce.  In
contrast,  for  the  unhealthy  partner  the  incentives  to  avoid  divorce  may  be
higher, because health gains from the healthy spouse can be expected (Lillard
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and  Panis,  1996).  Thus,  differences  in  health  are  more  important  in
determining the risk of divorce than the experience of poor health itself.

Some explanations focus on spousal similarity (Butterworth and Rodgers,
2008; Fort et al., 1994; Merikangas, 1982). Spouses often resemble each other
in  terms  of  mental  health  (Joutsenniemi  et  al.,  2011;  Meyler  et  al.,  2007),
either as a result of assortative mating or shared experiences (Ask et al., 2013).
In  assortative  mating,  similar  mental  health  either  directly  increases  the
probability of marriage or other characteristics simultaneously affect partner
selection  and  the  probability  of  poor  mental  health  (Fort  et  al.,  1994;
Lindeman et al., 2002; Merikangas, 1982). These same factors, or shared
experiences during the marriage, that increase the risk of poor mental health,
can also increase the risk of divorce (Ask et al., 2013).

The connection between mental health and divorce could be gender-
specific.  Based  on  traditional  gender  roles,  men  are  expected  to  bring
economic and women social resources into a marriage (Gerstel et al., 1985; Lee
et al., 2005; Poortman, 2000; Umberson, 1992). Since mental health is linked
to socio-economic resources (Fryers et al., 2005; Halleröd and Gustafsson,
2011; Lahelma et al., 2004), poor mental health of the husband is expected to
reduce his economic resources, and thus the expected gains of marriage for the
wife (Poortman, 2000). While mental health also affects social resources (De
Silva et al., 2005; Wells et al., 1989), the wife’s ability to provide social care,
support, and even social control is likely diminished. Thus, the risk of divorce
is expected to rise when the wife suffers from poor mental health.

2.3.2 CAUSAL EFFECTS OF DIVORCE
People  are  assumed  to  benefit  from  marriage  in  various  ways,  and  being
divorced  thus  means  the  loss  of  these  benefits  (Joung  et  al.,  1997;  Kalmijn,
2017). The effect of marital status is assumed to be mediated through material,
psychosocial, and behavioural factors (Burman and Margolin, 1992; Joung et
al.,  1997).  Poor  socio-economic  resources  predict  poor  mental  health  and
excess mortality  (Bijl  et  al.,  2003; Bijl  et  al.,  1998; Klose and Jacobi,  2004;
Laaksonen et al., 2007; Pensola, 2004; Sorlie et al., 1995; Wu et al., 2003). In
a  marriage,  partners  can  share  their  economic  resources  and  gain  from
economies of scale, whereas divorce often leads to economic decline (Joung et
al., 1997).  Higher socio-economic resources often give better access to health-
promoting resources such as occupational and private healthcare (Tucker et
al., 1996; Wahlbeck et al., 2008). Compared to men, women are suggested to
experience greater economic losses at the time of divorce (Garvin et al., 1993;
Gerstel et al., 1985; Lillard and Waite, 1995; Pienta et al., 2000). Because men
generally have higher income levels, women experience larger reductions in
disposable income (Pienta et al., 2000). This effect is often coupled with the
double  burden  of  single  parenting  (Gerstel  et  al.,  1985).  When  the  income
levels  of  divorcing  spouses  are  close  to  each  other,  both  are  more  likely  to
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experience reductions in their standard of living (McManus and DiPrete,
2001).

While changes in material resources are considered essential for the poor
health  of  divorced  women,  psychosocial  factors  are  suggested  to  be  more
important for the well-being of divorced men (Gerstel et al., 1985; Joung et al.,
1997; Lee et al., 2005; Umberson, 1992). Lack of social support predicts poor
mental health and excess mortality (Avlund et al.,  1998; Brown et al., 2005;
Wu et  al.,  2003),  and married individuals  experience higher levels  of  social
support than others (House et al.,  1988). Marital partners can be important
sources  for  emotional  support  to  each  other  (Tucker  et  al.,  1996),  and  the
married are also suggested to have more social contacts and thus even more
sources  of  support  (Rogers,  1995).  Divorce  would  cause  the  loss  of  at  least
some of these ties (e.g., diminished contacts to family-in-law and friends of the
ex-spouse). In addition to material and social support, the spouse may be an
important source of practical or task support, particularly among couples with
traditional division of labour.

Both  material  and  psychosocial  resources  are  suggested  to  affect  mental
health,  not  only  directly  but  through  changes  in  health-related  behaviour
(Joung et al., 1998). Better financial resources can reduce the need for
unhealthy behaviour as a coping mechanism (Hahn, 1993), whereas adherence
to social norms can prevent unhealthy behaviour among married couples (Lee
et  al.,  2005).  Marriage  seems  to  protect  from alcohol  abuse  (Horwitz  et  al.,
1996;  Power  et  al.,  1999;  Tucker  et  al.,  1996;  Williams  and  Dunne-Bryant,
2006),  smoking (Joung et  al.,  1997;  Lillard and Waite,  1995),  and excessive
risk-taking (Rogers, 1995). Women are thought to exercise more social control
on their spouses than men (Umberson, 1992), and thus the effect of marriage
on  health-related  behaviour  should  be  stronger  among  men.  Accordingly,
marital status differences in alcohol abuse and smoking are larger among men
than among women (Lee et al.,  2005; Lillard and Waite, 1995; Power et al.,
1999).

Divorce is commonly regarded as a stressful life event, to which individuals
adjust over time (Amato, 2000). The adjustment can be seen either as a short-
term or long-term process, since some divorce-related stress factors are
limited in time and others more permanent (Amato, 2000). The crisis model
views divorce as a short-term disturbance, to which most individuals adjust in
time. The model of chronic strain instead assumes that divorce is followed by
persistent strain, leading to chronic effects (Amato, 2000; Johnson and Wu,
2002).  The  theory  of  chronic  strain  is  similar  to  the  theory  of  marital
protection, already discussed above, since both expect chronic stressors
attached to the role of being divorced as compared to being married (Johnson
and Wu, 2002; Joung et al., 1997).

Many individual- and household-levels factors contribute to the amount of
experienced stress, but also moderate the vulnerability and adjustment to
stress  (Amato,  2000;  Booth  and  Amato,  1991).  The  same  material  and
psychosocial factors that mediate the adverse effects of divorce to mental
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health  are  thought  to  moderate  adjustment  to  stress  during  the  process  of
divorce (Amato,  2000; Booth and Amato,  1991;  Hemström, 1996; Hewitt  et
al., 2012; Lillard and Waite, 1995; Shapiro, 1996). While changes in material
resources  are  considered  more  important  mediators  for  women  and
psychosocial resources for men, their importance as moderators is also
suggested to depend on gender in a similar manner (Lillard and Waite, 1995).
Declines in housing conditions, non-employment, single parenting and
custodial conflicts, and limited emotional support are all suggested to increase
vulnerability to stress and to hamper adjustment (Amato, 2000; Hemström,
1996; Joung et al., 1997; Williams and Dunne-Bryant, 2006).

Marital conflict and divorce-related stress have been linked to changes in
the  immune system (Kiecolt-Glaser  et  al.,  1987,  1988),  and  higher  levels  of
self-reported stress are associated with increased all-cause mortality (Nielsen
et  al.,  2008).  Men  are  suggested  to  express  stress  primarily  by  changes  in
health-related behaviour, whereas psychological symptoms and depression
would  be  more  common  manifestations  among  women  (Horwitz  &  Davies,
1994; Simon, 2002), although current evidence does not clearly support this
gendered hypothesis (Hill and Needham, 2013; Slopen et al., 2011). However,
despite  gender,  individuals  in  poor  mental  health  commonly  engage  in
unhealthy behaviours such as alcohol abuse, smoking, and physical inactivity,
which  increase  the  probability  of  physical  illness  and  mortality  (Druss  and
Walker,  2011;  Walker  et  al.,  2015).  The  propensity  to  seek  treatment  and
adherence to treatment of physical illnesses can also be diminished, leading to
further  deterioration  of  health  (Cuijpers  and  Schoevers,  2004).  The  risk  of
suicide is elevated in all mental disorders (Lönnqvist, 2008), but depressive
symptoms also increase the risk of cardiovascular disease (Wulsin et al., 1999).

2.4 NON-MARITAL UNIONS, UNION TRANSITIONS AND
MENTAL HEALTH

Western countries have experienced broad changes in family formation
since the 1960s. During the so-called second demographic transition, marriage
rates have declined, divorce rates increased, and non-marital cohabitation
become more widespread (Kiernan, 2001; Lesthaeghe, 2010, 2014). The
Nordic countries have been at the forefront of this transition (Kiernan, 2001,
2004b; Lesthaeghe, 1991). Although pre-marital cohabitation is increasingly
common in many European countries and the US (Kennedy and Bumpass,
2008; Kiernan, 2004b), cohabiting unions are mostly established with
intentions of later marriage (Heuveline and Timberlake, 2004). However,
long-term  cohabitation  is  also  becoming  more  widespread  (Hansen  et  al.,
2007) and cohabiting unions less likely to turn into marriages (Pevalin and
Ermisch, 2004), indicating a completion of the second demographic transition
(Kiernan, 2004a).
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Non-married cohabiters nonetheless show worse mental health compared
to the married, but the difference is smaller when the acceptability by society
and  prevalence  of  non-marital  cohabitation  is  higher  (Brown  et  al.,  2005;
Soons  and  Kalmijn,  2009).  Mental  health  is  suggested  to  predict  which
cohabiting unions turn into marriages (Soons and Liefbroer, 2008), although
the effect seems limited (Pevalin and Ermisch, 2004). Instead, indirect
selective effects based on socio-economic resources have explained about a
third of the difference in mental health between married and non-married
cohabiters (Lamb et al., 2003; Soons and Kalmijn, 2009).

Non-marital cohabiting unions are suggested to offer similar benefits
compared to marriage (Heuveline and Timberlake, 2004; Kiernan, 2004b;
Mastekaasa, 2006), although a causal effect of union type on mental health is
still assumed (Brown, 2000; Marcussen, 2005; Soons and Kalmijn, 2009).
Married and non-married partners can provide similar emotional, social and
economic support (Evans and Kelley, 2004; Koskinen et al., 2007; Moustgaard
and Martikainen, 2009; Musick and Bumpass, 2012), but partners are likely
to share less resources in non-married unions (Soons and Liefbroer, 2008).
Because non-married cohabiters have not made an official long-term
commitment, the level of social support may be reduced (Brown, 2000; Brown
et al., 2005; Koskinen et al., 2007).

It is unclear if the mental health effects of separation are similar for non-
marital and marital unions, although the same mechanisms are likely to be in
operation. If investments in the union are lower in non-marital unions
(Rhoades et al., 2011), the negative effects on health may also be smaller. The
same logic applies to the level of commitment (O’Connor et al., 2005). On the
other  hand,  the  lack  of  legal  commitment  may  exacerbate  the  economic
consequences of separation (Hansen et al., 2007; Manting and Bouman,
2006).

2.5 SUMMARY AND HYPOTHESES

What empirical findings should we expect based on different explanatory
mechanisms? Figure 2 shows the timing of poor mental health in relation to
date of divorce as expected based on the mechanisms discussed above.
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Figure 2 Changes in symptoms of poor mental health before and after divorce according to
different explanatory mechanisms

If the worse mental health among the divorced compared to the married is
due to direct selection, poor mental health precedes divorce (Figure 2, panel
A).  The  problem  is  that  mental  health  may  deteriorate  before  divorce,  as  a
result  of  marital  conflict  (Figure  2,  panel  B).  If  the  time  period  of  marital
conflict  is  assumed  to  be  limited,  then  sufficient  time  between  disorder
incidence and divorce should prove the presence of direct selection.
Furthermore, in the case of direct selection, we would not expect mental health
to improve immediately after the divorce. In contrast, if mental health is poor
before  divorce,  due  to  marital  conflict,  the  effect  should  resolve  with  the
divorce.

In the process of indirect selection, individuals are differently selected out
of marriage based on socio-demographic factors that also affect the risk of poor
mental health. Adjustment for these factors should thus reduce the difference
in mental health between the divorced and those that continue their marriage.

The chronic effect of divorce, or the loss of marital protection, takes time to
become apparent (Figure 2, panel C). The negative effects of being divorced
accumulate as individuals are exposed to more time outside marriage, causing
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mental health to deteriorate over time. If this effect is mediated through
material  and  social  resources,  we  expect  an  attenuation  when  these
characteristics are adjusted for.

If divorce is a short-term crisis to which individuals completely adjust to in
time, symptoms of poor mental health should arise around the time of divorce
and resolve soon thereafter (Figure 2, panel D). Whereas marital conflict takes
place when the union is still intact and the couple negotiates their relationship
(Figure  2,  panel  B),  the  crisis  effect  (Figure  2,  panel  D)  causes  changes  in
mental  health  when  the  union  actually  starts  to  dissolve.  The  stress  is  not
mediated  through  material  or  social  resources,  but  these  moderate  the
association between divorce and mental health. We should expect that poor
socio-economic resources, or large declines in these resources, increase the
amount of poor mental health symptoms at the time of divorce, and also the
duration of these symptoms.
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3 EMPIRICAL EVIDENCE

This  study  focuses  on  poor  mental  health  from  the  perspective  of  clinically
significant mental disorders. However, previous research on divorce-related
changes  in  mental  health  has  mainly  focused  on  milder  symptoms  of
psychological distress, and the terminology that these studies use varies
considerably. Some use terms such as psychological stress (Booth and Amato,
1991),  psychological  distress  (Hope  et  al.,  1999;  Johnson  and  Wu,  2002;
Mandemakers  et  al.,  2010;  Mastekaasa,  2006;  Strohschein  et  al.,  2005),
mental distress (Blekesaune, 2008; Idstad et al., 2015), subjective distress
(Mastekaasa, 1995), psychological well-being (Brown, 2000; Kalmijn and
Monden, 2006; Waite et al., 2009; Williams, 2003) or subjective well-being
(Mastekaasa, 1994), while some refer to depressive symptoms (Hughes and
Waite, 2009), depressive affect (Liu and Chen, 2006) or depression (Bulloch
et al., 2009; Lamb et al., 2003; Simon, 2002). Although many of these studies
capture clinically sub-threshold symptoms, pre-divorce and post-divorce
changes in psychological distress and well-being may be expected to reflect
changes in the prevalence on clinically significant symptoms to some extent,
and  the  most  relevant  results  from  these  studies  are  thus  discussed  in  the
following sub-sections.

While studies that  examine the effects  of  divorce on mental  health more
typically use terms such as ‘distress’ or ‘well-being’, the terms ‘disorder’ and
‘illness’  are  more  common  in  studies  assessing  the  consequences  of  poor
mental health for divorce risk. Some studies refer to mental illness (Barrett,
2000), others to mental disorders (Breslau et al., 2011; Mojtabai et al., 2017),
mental health problems (Butterworth and Rodgers, 2008) or psychiatric
disorders (Kessler et al.,  1998). For simplicity, the following review uses the
general terms ‘poor mental health’ and ‘symptoms of poor mental health’ to
refer to all of the different terms introduced above, but will refer to specific
measurement choices when deemed necessary.

3.1 THE EFFECT OF POOR MENTAL HEALTH ON THE
RISK OF DIVORCE

The poor mental health of divorced individuals (Afifi et al., 2006; Blekesaune,
2008;  Breslau  et  al.,  2011;  Hughes  and  Waite,  2009;  Liu  and  Chen,  2006;
Meadows et al., 2008; Strohschein et al., 2005; Wade and Pevalin, 2004) was
seen,  for  a  long  time,  mainly  as  a  result  of  the  causal  effects  of  divorce,
although the  role  of  selection  was  also  acknowledged  (Bulloch  et  al.,  2009;
Hemström,  1996;  Johnson and  Wu,  2002;  Kessler  et  al.,  1998;  Lund et  al.,
2004; Murray, 2000). Despite extensive research on the determinants of
divorce,  surprisingly  few  studies  have  directly  assessed  the  effect  of  poor
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mental  health on the risk of  subsequent divorce (Butterworth and Rodgers,
2008; Idstad et al., 2015; Kessler et al., 1998; Lyngstad and Jalovaara, 2010;
Mojtabai et al.,  2017), while more studies have examined changes in mental
health before and after  divorce (Blekesaune,  2008; Booth and Amato,  1991;
Bulloch et al., 2009; Hope et al., 1999; Johnson and Wu, 2002; Mastekaasa,
1995; Wade and Pevalin, 2004).

Going through the process of separation is stressful, and related marital
conflict  can raise the level  of  symptoms of  poor mental  health (Blekesaune,
2008; Wade & Pevalin,  2004; Waite et  al.,  2009; Willitts  et  al.,  2004).  It  is
thus difficult to evaluate whether poor mental health immediately before
divorce reflects genuine selection out of marriage or the process of divorce
(Bulloch et  al.,  2009; Butterworth and Rodgers,  2008; Kessler  et  al.,  1998).
Accordingly, estimates on the effect of poor mental health on divorce risk are
smaller when the time gap between measured symptoms and divorce is longer
(Hope et al, 1999; Idstad et al., 2015; Mojtabai et al., 2017).

One  way  to  evaluate  the  importance  of  selection  compared  to  marital
conflict and the stress of going through divorce is to explore changes in mental
health immediately after divorce, and compare these to the changes observed
before divorce. In the case of selection out of marriage, we would not expect
mental health to deteriorate or improve after the divorce. Examining these
changes requires the use of longitudinal data with multiple observations both
before  and  after  divorce.  A  study  using  US  panel  data  and  measuring
psychological distress found no support that a high level of symptoms predicts
a  higher  probability  of  divorce,  but  the  level  of  symptoms  increased
immediately before divorce and declined thereafter, reaching pre-divorce
levels during the next two years (Booth and Amato, 1991). Analyses using one
more wave of the same data and a slightly different measure of poor mental
health  verified  the  increase  in  symptoms before  divorce,  but  a  post-divorce
decline  was  only  seen  among  those  initially  happy  with  their  marriage
(Johnson and  Wu,  2002).  The  second study  also  found support  for  a  small
selective effect already evident five years before divorce (Johnson and Wu,
2002). A quite similar measure of poor mental health was used in a panel study
exploring three waves of Norwegian data (Mastekaasa, 1995). Controlling for
the  level  of  symptoms up  to  four  years  before  divorce  reduced  the  effect  of
divorce on subsequent mental health, whereas controlling for symptoms four
to eight years before divorce had no impact.  This was concluded to support
temporary anticipatory effects rather than selection (Mastekaasa, 1995).
Because the time gap between waves was three to four years, it was impossible
to  evaluate  more  precisely  when  the  level  of  symptoms  started  to  increase
before divorce.

Two  studies  using  data  from  multiple  annual  waves  of  the  British
Household Panel survey and measuring mental health with the GHQ found a
sharp increase in symptoms of poor mental health immediately before divorce
(Blekesaune,  2008; Wade and Pevalin,  2004).  At  the time of  divorce,  about
55% of individuals reported poor mental health, the proportion being about
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32% two years before divorce and less than 30% two years after divorce, and
less  than  20% among the  continuously  married  (Wade  and  Pevalin,  2004).
Among women, the mean level of symptoms started to already increase four
years  before  divorce,  followed  by  a  rapid  increase  during  the  18  months
immediately before divorce among both men and women (Blekesaune, 2008).
Despite the increase in poor mental health immediately before divorce, both
the severity and stability of symptoms predicted divorce up to four years later
(Wade and Pevalin, 2004). Nevertheless, the sharp increase in symptoms of
poor mental  health was followed by a similar decline during the 18 months
immediately  after  divorce,  and  four  years  after  divorce  the  mean  levels  of
symptoms  were  similar  to  those  observed  four  years  before  divorce
(Blekesaune, 2008), supporting an anticipatory effect instead of selection out
of marriage.

Taken together, these previous studies suggest that depending on the
measure of poor mental health, studies should record changes in mental health
up to five years before divorce to evaluate the role of selection compared to the
effects of marital conflict and anticipation of divorce. The time between
repeated measurements should be as short as possible.

A  critical  shortcoming  of  these  longitudinal  studies  is  that  they  only  use
data  on  one  of  the  partners.  When  studying  the  effect  of  mental  health  on
divorce, it is essential to use data on both partners. If we only have information
on one partner, we fail to identify half of the couples where only one partner is
in  poor  mental  health.  With  individual-level  data  it  is  also  impossible  to
examine the effect of spousal health similarity on the risk of divorce.

Previous studies using data on both partners showed that couples with only
one spouse in poor mental health had a lower risk of divorce than couples with
both spouses in poor mental health, and a higher risk than couples with two
healthy  partners  (Butterworth  and  Rodgers,  2008;  Idstad  et  al.,  2015;
Merikangas, 1984), but findings on the magnitude of this effect are
contradictory. In a small clinical sample, couples with two mentally ill spouses
had a significantly higher risk of divorce than couples with only one mentally
ill partner (Merikangas, 1984), suggesting that spousal similarity in poor
health multiplies the risk of divorce. In an Australian sample, the effect of both
partners with mental health problems was additive (Butterworth and Rodgers,
2008),  and  in  a  large  Norwegian  sample  lower  than  expected  based  on  the
main effects of both partners’ symptoms of poor mental health (Idstad et al.,
2015). The results were also contradictory in showing whether the wife’s or the
husband’s poor mental health had a larger effect on the risk of divorce. It also
remains unclear whether the risk of divorce reaches a constant level at some
time after the onset of poor mental health.
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3.2 SHORT-TERM AND LONG-TERM EFFECTS OF
DIVORCE ON MENTAL HEALTH AND MORTALITY

The crisis model of the stress-adjustment perspective (Amato, 2000) views
divorce as a temporary crisis to which individuals adjust over time. In theory,
the  crisis  effect  begins  when  individuals  abandon  the  option  to  save  their
marriage and start to prepare themselves for the inevitable divorce, whereas
the effect of marital conflict discussed above takes place when the couple still
tries to negotiate and continue their relationship. Within a couple, the spouses
may also be in different stages of the divorce process compared to each other.
In  reality,  these  effects  are  intertwined  and  likely  to  produce  high  levels  of
stress and symptoms of poor mental health both immediately before and after
divorce.  In  contrast,  the  role  theory  expects  that  being  divorced  produces
permanent strain because of the loss of marital protection, thus leading to the
accumulation  of  symptoms of  poor  mental  health  over  time  (Amato,  2000;
Joung et al., 1997; Kalmijn, 2017).

Some studies measuring psychological distress report stronger short-term
effects and weaker long-term effects (Blekesaune, 2008; Booth and Amato,
1991; Hope et al., 1999; Meadows et al., 2008; Strohschein et al., 2005; Wade
and Pevalin, 2004), while others observe symptoms of poor mental health to
remain increased for an extended time period after divorce (Johnson and Wu,
2002; Mastekaasa, 1995; Waite et al.,  2009). Studies using US and UK data
and finding support for the short-term crisis effect estimate that the average
level  of  symptoms  declines  during  the  first  12  to  24  months  after  divorce
(Blekesaune,  2008;  Booth  and  Amato,  1991;  Hope  et  al.,  1999;  Wade  and
Pevalin,  2004).  Interestingly,  in  a  Norwegian  panel  study,  the  level  of
symptoms of poor mental health was similar four to eight years after divorce
compared  to  the  four  years  immediately  after  divorce  (Mastekaasa,  1995),
although the measure of mental health was quite similar to that used in a US
study that found evidence for short-term effects (Booth and Amato, 1991). The
Norwegian result supports previous findings from another cross-sectional
Norwegian  study  that  found  similar  levels  of  poor  mental  health  among
individuals divorced for less than one year, one to three years, and more than
three years (Mastekaasa, 1994).

The difference in results could be explained by pre-divorce marital
happiness. While an earlier US study found symptoms of poor mental health
to dissipate soon after divorce (Booth and Amato, 1991), a later study using the
same data with one more wave found a decline in symptoms after divorce only
for  those  leaving  happy  marriages,  while  for  others  the  level  of  symptoms
remained  high  (Johnson and  Wu,  2002).  In  contrast,  yet  another  US study
showed  that  initially  happily  married  individuals  experienced  poor  mental
health,  measured  as  low  levels  of  subjective  well-being,  regardless  of  time
since the divorce, whereas people leaving unhappy marriages had better
mental health, measured as higher levels of global happiness, two years after
divorce (Waite et al., 2009).
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In addition to worse mental health among divorced individuals compared
to  married  individuals,  the  divorced  consistently  show  an  increased  risk  of
mortality (Ikeda et al., 2007; Johnson et al., 2000; Liu, 2009; Manzoli et al.,
2007; Molloy et al., 2009; Murphy et al., 2007; Sbarra et al., 2011). If
individuals are differently selected out of marriage based on mental health or
factors  simultaneously  affecting  both  mental  health  and  the  risk  of  divorce,
part of this difference in mortality could be due to these pre-divorce factors.
Being divorced or going through divorce may also have an effect on mortality
risk,  and  the  risk  of  mortality  may  depend  on  time  since  the  divorce
(Brockmann and Klein, 2004; Dupre et al., 2009). Being divorced for more
than ten years was associated with increased mortality risk in Finland and in
the UK (Blomgren et al., 2012; Grundy and Tomassini, 2010), and in Denmark
divorced men experienced an increase in mortality risk with longer time since
the divorce (Lund et al., 2004). However, in these studies immediate changes
in post-divorce excess mortality were not captured.

Compared to other non-married groups, mortality risk among the divorced
is not as clearly different as compared to the continuously married. Widowed
individuals have similar or somewhat lower mortality risk than the divorced,
and  the  never-married  have  similar  or  somewhat  higher  mortality  risk
(Blomgren et al., 2012; Ikeda et al., 2007; Lund et al.,  2004; Martikainen et
al.,  2005).  Studies  on  mortality  risk  among  widows  observe  high  excess
mortality during the first months after bereavement (van den Berg et al., 2011;
Manor and Eisenbach, 2003; Martikainen et al., 2005; Martikainen and
Valkonen,  1996a),  suggesting  a  similar  pattern  is  possible  after  divorce.
Findings based on longitudinal surveys support the idea that mortality risk is
highest two to four years after divorce (Brockmann and Klein, 2004; Dupre et
al., 2009), but these studies are limited in sample size and have relatively long
time  gaps  between  observations.  Studying  changes  in  mortality  risk
immediately after divorce requires the use of large longitudinal datasets.

In Finland, accidental, violent, and alcohol-related causes of death are
important in explaining mortality differences between marital-status groups
among  the  working-aged  population  (Martikainen  et  al.,  2005).  In  other
countries,  an  increased  risk  of  death  from  accidents,  violence,  and  liver
cirrhosis  has  also  been  observed  among  the  divorced  (Lund  et  al.,  2004;
Rogers, 1995). These causes of death are also important in predicting excess
mortality among the widowed, with a decline in excess mortality attributable
to  accidental,  violent,  and  alcohol-related  causes  in  relation  to  duration  of
bereavement (Martikainen and Valkonen, 1996b). Thus, exploring changes in
mortality risk after divorce by cause of death would give additional insight to
the processes that cause excess mortality among the divorced.
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3.3 NON-MARITAL TRANSITIONS AND CHANGES IN
MENTAL HEALTH

In Finland, levels of depressive symptoms and anxiety are similar in non-
marital  and  marital  unions  (Joutsenniemi  et  al.,  2006).  However,  non-
married  working-aged  cohabiters  show  almost  70%  excess  mortality
compared to those who are married (Koskinen et al., 2007). The differences in
mortality are largest for alcohol-related and accidental causes of death
(Koskinen  et  al.,  2007);  accordingly,  cohabiters  have  an  increased  risk  of
alcohol dependence and heavy drinking (Joutsenniemi et al., 2007). If heavy
drinking  and  depressive  symptoms  are  seen  as  different  manifestations  of
poor mental health, reflecting levels of underlying stress (Horwitz & Davies,
1994;  Simon,  2002;  Williams  and  Dunne-Bryant,  2006),  we  may  expect
differences in mental health between marital and non-marital unions.
Furthermore, this suggests individuals are differently selected into marital and
non-marital unions based on mental health or factors affecting it, or that union
type affects the probability of poor mental health.

Previous studies on the mental health effects of marrying from cohabitation
are scarce, because multiple observations both before and after marriage are
required  (Soons  and  Kalmijn,  2009;  Stafford  et  al.,  2004).  In  longitudinal
samples  from  Germany  (Zimmermann  and  Easterlin,  2006)  and  the
Netherlands (Soons et al., 2009), life satisfaction increased immediately
following  marriage.  This  does  not  prove  a  similar  change  in  mental  health,
especially since mental health generally improves with longer union duration
(Frech and Williams, 2007; Gibb et al., 2011), whereas life satisfaction declines
(Soons et al., 2009; Zimmermann and Easterlin, 2006).

The  mental  health  consequences  of  non-marital  union  separation  are
suggested to be weaker than the consequences of formal divorce (O’Connor et
al.,  2005;  Rhoades  et  al.,  2011),  but  evidence  is  scarce.  Some  studies  have
examined changes in depressive symptoms after separation, but have not
made  any  distinction  between  union  type  (Lee  and  Gramotnev,  2007;
Mastekaasa,  2006).  Results  from Canada (Wu and Hart,  2002) and the UK
(Blekesaune,  2008;  O’Connor  et  al.,  2005)  show  that  the  impact  of  non-
marital separation on mental health is smaller than the impact of divorce, but
the  results  may  not  apply  to  other  countries  with  higher  prevalence  and
acceptability of cohabitation.

3.4  THE ROLE OF SOCIO-DEMOGRAPHIC FACTORS

Socio-demographic factors are suggested to simultaneously increase the risk
of poor mental health and divorce (Joung et al., 1998; Lyngstad and Jalovaara,
2010;  Pienta  et  al.,  2000;  Tucker  et  al.,  1996),  and  also  to  mediate  the
association  between  divorce,  mental  health,  and  mortality  (Amato,  2000;
Hemström, 1996; Joung et al., 1997; Kalmijn, 2017). Married individuals
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experience  higher  levels  of  social  support  than  others  (House  et  al.,  1988),
which partly explains their lower prevalence of depressive symptoms (Gerstel
et al., 1985; Turner and Marino, 1994). Among divorced women, the subjective
experience of economic distress largely explains their high level of depressive
symptoms (Shapiro, 1996). Nevertheless, the probability of poor mental health
is elevated among divorced individuals, even after controlling for economic
and social resources such as employment, income, education, and parenting
(Hope et al., 1999; Johnson and Wu, 2002; Kessler et al., 1998; Simon, 2002;
Wade and Pevalin, 2004).

Socio-demographic factors are also suggested to modify the association
between  divorce  and  mental  health,  with  weak  socio-economic  resources  in
particular increasing vulnerability to stress and hindering adjustment (Amato,
2000; Hope et al., 1999; Liu and Chen, 2006; Mandemakers et al., 2010). Poor
income and low education increase psychosomatic symptoms after divorce, as
well as non-employment among women (Booth and Amato, 1991). However,
most studies have focused on the role of gender in modifying the association
between mental health and divorce. Women are thought to express stress in
the form of depression more often than men (Horwitz & Davies, 1994; Simon,
2002; Williams and Dunne-Bryant, 2006), although not all studies support
the  idea  of  gender  differences  in  the  way  that  stress  leads  to  visible  and
identifiable symptoms of poor mental health (Hill and Needham, 2013; Slopen
et al., 2011). In most studies women show larger increases in symptoms of poor
mental health after divorce than men (Hope et al., 1999; Kalmijn and Monden,
2006; Simon, 2002; Williams and Dunne-Bryant, 2006), but not all studies
find a difference between men and women (Strohschein et al., 2005; Waite et
al.,  2009).  Men  are  also  suggested  to  often  express  stress  in  the  form  of
unhealthy  behaviours  and  alcohol  abuse  (Horwitz  &  Davies,  1994;  Simon,
2002), and these are important pathways that lead to an increase in the risk of
accidental, violent, and alcohol-related death among the divorced (Lund et al.,
2004;  Martikainen  et  al.,  2005;  Rogers,  1995).  In  Finland,  external  and
alcohol-related causes of death are a leading cause of mortality among the
working-age population (Official Statistics Finland, 2016).

3.5 IDENTIFIED GAPS IN PREVIOUS RESEARCH

Poor  mental  health  and  excess  mortality  among  divorced  individuals
compared to continuously married individuals are consistent findings, but the
roles of different mechanisms in producing these differences are still not clear.
Studies on direct selection based on mental health are scarce, and the changes
in  divorce  risk  in  relation  to  time  since  mental  disorder  incidence  are  not
established. Only a few studies have analysed the effect of poor mental health
on divorce risk using couple-level data. Findings on how spousal similarity in
mental health affects the risk of divorce are inconsistent. The effect of mental
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health on divorce risk may be gender-specific, but the results on this are also
contradictory.

Previous studies generally agree that symptoms of poor mental health start
to increase up to four years before divorce, but the exact timing and magnitude
of change requires further research. Whether there is a selective effect already
present four to five years before divorce is still under debate. The findings on
the stability of symptoms after divorce are also inconsistent. While some
studies  find  symptoms  of  poor  mental  health  to  resolve  soon  after  divorce,
others find them more permanent in nature. Previous studies on the role of
socio-demographic factors in moderating this association have mainly focused
on gender, and the moderating effects of socio-economic resources have
received less attention. Furthermore, the majority of previous research has
examined divorce-related changes in psychological distress, and the clinical
significance of these changes is unclear.

The  excess  mortality  following  divorce  is  well  known,  but  changes  in
mortality risk in relation to time since the divorce are not clear. Furthermore,
although large marital status differences in mortality due to accidental,
violent, and alcohol-related causes of death have been shown, previous studies
have not assessed changes in mortality risk after divorce by cause of death.

Results concerning separation from non-marital cohabiting unions are
scarce. Some studies suggest the impact on mental health is smaller than the
impact of divorce, but this may not apply to countries with a higher prevalence
of non-marital cohabitation. It also remains unclear whether marriage
following a cohabiting union has some effect on mental health, and whether
individuals in long-term marital and non-marital unions have similar levels of
mental health.
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4 THE FINNISH CONTEXT

4.1 MARITAL AND NON-MARITAL UNIONS

In Finland, declining marriage rates have reached a plateau in recent years,
although the age at first marriage has steadily risen (Official Statistics Finland,
2017).  The  higher  age  at  first  marriage  is  largely  due  to  non-marital
cohabitation  becoming  the  usual  way  to  start  a  union  (Jalovaara,  2012).  In
Finland,  three  out  of  four  first  cohabiting  unions  that  continue  turn  into
marriages within ten years (Jalovaara, 2013), although the structural
incentives for marrying instead of cohabiting are weak. The Finnish taxation
system is based on individuals instead of couples, and most social security
benefits apply equally to married and cohabiting couples. However, married
partners are expected to financially support one another, whereas cohabiting
partners are not. When children are born to married mothers, the husband is
always considered as the father, whereas cohabiting fathers need to formally
acknowledge their filiation. After paternity is established, children born to
married and non-married parents have similar rights.

Finnish  marriage  legislation  (411/1987)  was  largely  reformed  when  the
previous divorce system (234/1929) was abandoned at the beginning of 1988.
Since  then,  couples  have  been  granted  a  divorce  after  a  mandatory
consideration period. The couple has to submit either a mutual or unilateral
first  application  of  divorce,  and  then  renew  it  after  6  to  12  months.  If  the
second application is not submitted within 12 months, the first application is
automatically rejected, and the divorce proceedings must be started anew.
Couples  can  avoid  the  consideration  period  only  if  they  have  officially  lived
apart for the previous 24 months.

The  number  of  divorces  increased  dramatically  in  all  age  groups
immediately after the change in legislation (Official Statistics Finland, 2017).
After that, the divorce rate steadily increased at a slower pace, until plateauing
in  the  last  few  years  (Official  Statistics  Finland,  2017).  It  seems  that  in
marriages established since 1990 the accumulation of divorces by duration of
marriage is quite similar, suggesting that more than 40% of these marriages
will  end  in  divorce  (Official  Statistics  Finland,  2014).  Of  the  marriages  that
ended in divorce, nearly 70% were first marriages for both spouses, and of all
first marriages, nearly 40% ended in divorce (Official Statistics Finland, 2014).
Although married and cohabiting couples are treated quite similarly during
the union, the legal status matters more when the union dissolves. In case of
death,  cohabiting  couples  have  no  automatic  right  to  inheritance.  If  a
testament  is  made,  the  inheritance  tax  is  higher  than  for  married  couples,
unless the couple has children together. Furthermore, only married partners
are  entitled  to  a  widow’s  pension.  In  case  of  formal  divorce,  the  married
couple’s net property is divided equally between partners unless the couple has
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made a prenuptial agreement. Instead, cohabiting partners can only access
some of  their  partner’s  property if  the union has endured at  least  five years
before separation or the couple has common children. In Finland, half of first
cohabiting unions end in separation, and more than half of these separations
take  place  during  the  first  two  years  of  cohabitation  (Jalovaara,  2013).
Cohabiting unions are also less stable than marriages in both Europe and the
US (Heuveline and Timberlake, 2004; O’Connor et al., 2005).

4.2 MENTAL HEALTHCARE

In  the  Finnish  Health  2000  survey,  6.5%  of  adults  aged  30  or  over  had  a
depressive disorder, whereas the numbers were 4.5% for alcohol use disorders
and  4.1%  for  anxiety  disorders  (Pirkola  et  al.,  2005).  These  are  the  most
common mental  disorders across Europe,  and their  estimated prevalence is
similar  in  other  countries  as  well  (Alonso  et  al.,  2004a).  For  all  clinically-
assessed  mental  disorders,  older  findings  from  the  Mini  Finland  survey
estimate a total prevalence of 17.4% (Lehtinen et al., 1990).

Finland is one of the Nordic welfare states with universal health insurance
and healthcare available to all permanent residents. Municipal tax-funded
healthcare covers the majority of all outpatient visits, with health centres as
the  main  providers  of  primary  care  (Wahlbeck  et  al.,  2008).  The  municipal
healthcare system is complemented with occupational healthcare and private
healthcare, both partly funded by the National Health Insurance (NHI), and
with third sector parties (particularly for intoxicant abusers). It is enacted in
the Mental Health Act (1116/1990), Primary Healthcare Act (66/1972), and Act
on  Specialised  Medical  Care  (1062/1989)  that  all  municipalities  must  form
federations to join hospital districts, which together with the health centres of
the municipality provide mental healthcare services for all residents in their
area. The availability of psychotherapy is limited (Wahlbeck et al., 2008), and
out-patient visits to health centres and special psychiatric healthcare are the
most essential forms of treatment, with these services based on the medically-
assessed needs of individuals with symptoms of poor mental health
(Harjajärvi, 2006).

The  number  of  medical  visits  related  to  mental  health  has  increased,
exceeding  two  millions  annually  (Wahlbeck,  2007).  For  health  centres,
statistics on the number of patients are not available, but the number of visits
has more than doubled between 1995 and 2005 (Wahlbeck,  2007).  General
practitioners in health centres commonly offer antidepressants to patients
with depressive symptoms (Vuorilehto et al., 2016), and in national treatment
guidelines the importance of psychotropic medication use increases with
disorder severity (Suomalaisen Lääkäriseuran Duodecimin ja Suomen
Psykiatriyhdistys ry:n asettama työryhmä, 2015, 2016; Suomalaisen
Lääkäriseuran Duodecimin, Suomen Psykiatriyhdistys ry:n ja Suomen
Nuorisopsykiatrisen yhdistyksen asettama työryhmä, 2013; Vuorilehto et al.,
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2016).  Psychotropic  medication  is  available  only  with  prescription  by  a
medical doctor, and all residents are entitled to reimbursement of medication
expenses (Sihvo et al., 2010). Special reimbursement with larger coverage is
available only for more severe psychiatric morbidity.

 Patients treated in health centres typically have less severe symptoms,
while more severe disorders are treated in special health care, although there
is some regional variation. The number of psychiatric hospital out-patients has
increased, exceeding 165,000 in 2015 (THL, 2017). More than a third of these
patients  had  mood  disorders  as  their  main  diagnosis,  while  anxiety,
dissociative, stress-related, somatoform and other nonpsychotic mental
disorders  comprised  the  second  largest  group  (THL,  2017).  The  number  of
individuals receiving psychiatric in-patient hospital care remained quite stable
from 1990 until 2008, around 30,000 annually, with a constant decline
thereafter (Harjajärvi, 2006; THL, 2017). The two largest in-patient groups
where those treated for schizophrenia, schizotypal, or delusional disorder, or
for mood disorders (THL, 2017).
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5 THE AIMS OF THE STUDY

This study perceives divorce, mental health, and mortality from a public health
perspective, emphasising the population level. It models changes in the
prevalence of psychotropic medication before and after divorce, assesses how
psychiatric morbidity – including psychotropic medication and psychiatric in-
patient treatment – predicts changes in divorce risk, and how divorce predicts
changes in mortality risk. The role of socio-demographic factors in mediating
and moderating these associations is also explored, and comparisons made to
non-marital union transitions.

The specific research questions are:

1. Does  the  risk  of  divorce  vary  in  time  after  new  incidence  of
psychiatric morbidity, and is the potential variation gender-specific
or  does  spousal  similarity  in  psychiatric  morbidity  have  an
additional effect? (Sub-study I)

2. Does the prevalence of psychotropic medication use change before
and after divorce, and are these changes dependent on socio-
demographic factors? (Sub-study II)

3. Is psychotropic medication prevalence similar in marital and non-
marital unions, and are changes in psychotropic medication similar
before and after marital and non-marital transitions? (Sub-study
III)

4. Does  all-cause  mortality  risk  change  in  relation  to  time  since  the
divorce,  and  are  the  changes  similar  in  excess  mortality  due  to
accidental, violent, and alcohol-related causes of death? (Sub-study
IV)

Figures 3 and 4 present some of the key pathways in a schematic way. Sub-
study I examines psychiatric morbidity as a predictor of subsequent divorce
(Figure 3).  Instead of  individuals,  married couples are the units  of  analysis.
How  psychiatric  morbidity  of  the  wife  and  husband  predicts  subsequent
divorce is the main focus (solid lines), but various socio-demographic factors
may also affect both the risk of psychiatric morbidity and the risk of divorce
(dotted  lines).  Some  of  these  factors,  such  as  education  and  social  class,
temporally precede psychiatric morbidity and are thus treated as pre-existing
covariates, while other socio-demographic factors, such as income and
resident children,  are seen as time-varying resources that  affect  the risks of
psychiatric  morbidity  and  divorce,  but  are  also  themselves  affected  by
psychiatric morbidity.
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Figure 3 Association between psychiatric morbidity and divorce in Sub-study I

Sub-studies II and III examine population-level changes in psychotropic
medication prevalence before and after divorce and separation from non-
marital  unions  (Figure  4).  Time  since  divorce  or  separation  is  the  main
predictor of psychotropic medication (solid line). The risk of divorce may also
be  affected  by  psychotropic  medication  through  the  process  of  reverse
causality (dashed plus dotted line).

Figure 4 Association between divorce / non-marital separation and psychotropic medication
in Sub-studies II and III
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Similar to Sub-study I, socio-demographic factors that temporally precede
both  psychotropic  medication  and  separation  are  treated  as  pre-existing
covariates, while other socio-demographic factors are presumed time-varying
resources both affecting and themselves affected by psychiatric morbidity and
separation  (dotted  lines).  Sub-study  II  also  examines  how  various  socio-
demographic characteristics moderate the association between divorce and
psychotropic medication (dashed lines).

Sub-study IV focuses on post-divorce excess mortality. In particular,
changes in mortality risk due to accidental, violent and alcohol-related causes
of  death  are  expected  to  reflect  underlying  changes  in  mental  health.  The
analytical framework is similar to that used in Sub-studies II and III, except
that mortality is a permanent state and thus does not predict anything else.
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6 DATA AND METHODS

6.1 STUDY DESIGN

All  Sub-studies  were  based  on  longitudinal  register  data,  combining
information from various administrative registers. Statistics Finland provided
information on dates of marriages and divorces, as well as dates of moving in
together  with  a  non-marital  cohabiting  partner  and  dates  of  moving  out  of
cohabitation. They also recorded annual socio-demographic information, and
dates and causes of death.

The Social Insurance Institution provided information on prescription
medication purchases, including medication type and date of purchase, from
the national Prescription Register, and on the right-to-reimbursement under
the Special Refund Categories due to certain chronic conditions. The National
Institute for Health and Welfare provided information on the diagnoses and
exact dates of entry to and exit from hospitals from the national Hospital
Discharge Register. Statistics Finland linked these data together using
personal  identification codes,  which are given to all  permanent residents in
Finland. The data were anonymised and the register holders approved the use
of  linked data for research purposes (permission number TK-53-373-09 for
Sub-study I, TK-53-1519-09 for Sub-studies II and III, TK-53-1783-96 for Sub-
study IV).

Sub-study I was based on a two-stage random sample (Table 1). First, a 14%
simple random sample of the Finnish population aged 40 years or more and
living in private households at the end of 1997 was drawn. Next, all household
members of the selected individuals were added to form the final sample.
From this sample, we identified all married couples with both spouses aged 40
to 64 years at the end of 1997, and included them in the study. Couples with
one spouse under 40 were excluded to ensure all couples had the same
sampling probability. Couples with one or both spouses aged 65 or more were
excluded, because many of the socio-demographic factors of interest mainly
apply to the working-age population.

Psychiatric morbidity among married couples was used to predict divorce.
Both the wife’s and the husband’s psychiatric morbidity was assessed
separately to analyse gender-specific effects and the role of spousal similarity.
Psychiatric morbidity was defined as purchasing psychotropic medication,
qualifying for special refund rights for psychosis, or receiving in-patient
hospital treatment with a psychiatric diagnosis. Psychotropic medication
purchases were identified from the Anatomical Therapeutic Chemical (ATC)
classification, and included psycholeptics (N05) and psychoanaleptics (N06),
but excluded anti-dementia medication (N06D). ICD-10 codes were used to
identify patients with psychiatric treatment. It included in-patient admission
with a diagnosis of schizophrenia, schizotypal and delusional disorders (F20-



Data and methods

38

F29), mood disorders (F30-F39), neurotic, stress-related and somatoform
disorders (F40-F48), behavioural syndromes associated with physiological
disturbances and physical factors (F50-F59), disorders of adult personality
and behaviour (F60-F69), and unspecified mental disorder (F99).

Because  the  study  examined  changes  in  the  risk  of  divorce  after  new
incidence of psychiatric morbidity, all couples with psychiatric morbidity – as
assessed  with  our  measures  –  during  1996  and  1997  were  excluded.  The
remaining 96,222 couples were followed for psychiatric morbidity and divorce
from 1998 to 2003. In this study, divorce refers to the date when either partner
moves out of the common household, and not the official date of legal divorce.
In the beginning of follow-up, all couples were living together. The data also
included  annual  socio-demographic  information  for  both  spouses  and  their
joint  household  from  1995  to  2003,  and  mortality  follow-up  from  1998  to
2003.

Sub-studies II, III and IV used an 11% random sample of the Finnish adult
population.  To  increase  statistical  power,  in  Sub-study  IV,  an  additional
random sample of deceased individuals was drawn to cover 80% of all deaths
during the follow-up period. Sub-studies II and III included individuals aged
25  years  or  over,  and  Sub-study  IV  individuals  aged  30  years  or  over.  All
studies excluded individuals aged 65 years or over to focus only on working-
age individuals.

In Sub-study II, time in relation to divorce was used to predict changes in
psychotropic medication prevalence. The date of divorce refers to the official
date of legal divorce. Information on medication purchases was available from
1995 to 2009. Dates of divorces were available between 1995 and 2003, and
marital status at the end of 2004. Each divorced individual was followed five
years before and five years after the divorce, or as long as data was available,
and the follow-up time was divided into three-month periods. For each three-
month  period,  it  was  recorded  whether  any  purchases  of  psychotropic
medication had been made. Prescribed medication can be reimbursed for the
next  three  months  at  a  time  (Sihvo  et  al.,  2010),  thus,  individuals  on
permanent medication were expected to make a purchase every three months
on average.

Psychotropic medication included psycholeptics and psychoanaleptics
(ATC codes N05 and N06), but excluded anti-dementia medication (N06D).
For  analyses  by  medication  type,  psychotropic  medication  was  further
classified into antidepressants (N06A), anxiolytics, sedatives and hypnotics
(N05B, N05C), and other psychotropic medication (N05A, N06B, N06C). The
latter group comprised mainly anti-psychotics.

Changes in psychotropic medication prevalence before and after divorce
were compared to medication prevalence among those that were continuously
married from 1995 to 2004, and those who were neither continuously married
nor divorced. These groups were followed for medication purchases from 1995
to 2004. The final sample comprised 304,111 individuals, and of them 23,956
divorced.
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Table 1. The main characteristics of each sub-study
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Sub-study III examined changes in psychotropic medication prevalence
before and after separation or marriage from non-marital cohabiting unions,
but was otherwise similar to Sub-study II. Cohabiting unions were determined
from  register  data.  In  Finland,  information  on  the  place  of  residence  is
registered at the level of the specific dwelling, which enables household
members  to  be  identified.  Cohabiters  were  defined  as  persons  living  in  the
same dwelling, of different genders and with an age difference not exceeding
15 years, who were not siblings, and not living with a married spouse. For most
cohabiting unions fulfilling these criteria, dates of entry into and exit out of the
union were available until the end of 2003. For cohabiting unions that changed
into marriages, dates of marriage were available.

Time before and after marriage or separation was divided into three-month
periods, and changes in psychotropic medication prevalence five years before
and five years after the transition were compared to psychotropic medication
prevalence  among  those  who  were  either  continuously  cohabiting  or
continuously married from 1995 to 2004. The final sample included 189,394
individuals,  of  whom  13,392  cohabited  continuously  and  127,507  were
continuously married. The number of marriages from cohabitation was 23,878
and the number of separations 26,889.

Sub-study IV analysed changes in mortality risk in relation to time since
the  official  date  of  legal  divorce.  It  followed  252,641  individuals  that  were
currently married at the end of 1990, and observed 27,246 divorces by the end
of 2003. Deaths were classified according to the ICD-10. Changes in mortality
risk  due  to  accidental  (V01–X44,  X46–X59,  Y85–Y86),  violent  (X60–Y09,
Y16–Y84, Y88–Y89, Y870–Y872), and alcohol-related (F10, G312, G4051,
G621, G721, I426, K292, K70, K860, K8600, O354, P043, X45) causes of death
were analysed separately.

6.2 INDEPENDENT VARIABLES

Main activity, income, housing tenure, and resident children were used as the
main measures of material and social resources and treated as time-varying
variables. In each sub-study, they were measured annually. In Sub-study I, the
main activity of both the husband and the wife were included, whereas income,
housing tenure, and resident children were measured at the household level.
Sub-studies II, II and IV used individual-level measures.

Main activity was  based  on  occupational  activity  during  the  last  12
months.  One  of  the  following  categories  was  assigned:  employed,  un-
employed, retired, or other (e.g., students and homemakers).

Income included all taxable sources: salaries, capital income, and income
transfers. In Sub-study I, taxable income sources for all household members
were  included,  and  the  total  income  divided  by  the  number  of  household
consumption units. The consumption units corresponded to the OECD
equivalence scale (OECD 1982). In all sub-studies, income was classified into
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quintiles  in  the  sample  population.  In  Sub-study  I,  this  was  done  at  the
household level, and in other sub-studies at the individual level.

When measuring housing tenure, owner-occupiers were differentiated
from all others.

Resident children was used as a binary variable. Individuals living in the
same household with at least one child younger than 18 years were separated
from others.

All sub-studies also assessed educational level and social class. Education
was classified based on the International Standard Classification of Education
(ISCED) coding (UNESCO Institute for Statistics. 2012). The highest
educational qualification held was classified into tertiary, intermediate and
basic  or  less.  In  Sub-study  IV,  the  two  highest  educational  categories  were
collapsed,  since  sensitivity  analyses  showed  this  to  have  minimal  effect.
Categorisation of social class followed the classification of Statistics Finland
and used four categories: upper non-manual, lower non-manual, manual, and
other. The classification was based on current occupation. For those currently
economically  inactive,  the most recent previous occupation was used as the
basis of classification.

Sub-studies II and III treated education and social class as annually time-
varying variables, although information on social class was only available at
the end of  1990,  1995,  and 2000. Sub-studies I  and IV measured education
and social class at baseline.

The sub-studies also considered marital histories. Sub-studies II, III and
IV recorded whether the individuals had been previously married. The data
contained information on all previous marriages that had not been dissolved
before 1972. For those who were married, it was recorded whether they were
in their first marriage, and for all others, whether they had ever been married
previously. The measure was omitted in Sub-study I because the spouses of a
couple can have different marital histories. In Sub-study I, the duration of the
current  union  was  calculated  at  the  end  of  each  year  the  marriage  was  still
intact. Three groups of union duration were used: less than five years, five
to  nine  years,  and  ten  years  or  more.  In  Sub-study  IV,  the  duration  of  the
current marriage was calculated at the beginning of follow-up.

All sub-studies recorded the age of individuals, and allowed it to change
annually.  Sub-study I  considered the age of  both the husband and the wife.
Sub-studies II and III also recorded the calendar year of each medication
purchase, because the prevalence of psychotropic medication use has
increased over time.

 In Sub-study III, a binary childbirth variable was constructed to assess
the impact on pregnancy planning, pregnancy and breastfeeding on
medication use. The variable was coded as one if the number of children in the
household increased between two successive years.

In all sub-studies, analyses were performed separately by gender. In Sub-
study II, we analysed the moderating effects of several socio-demographic
variables.  For  the  moderating  effect  of  main  activity,  the  employed  were
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compared to the unemployed, and the other groups omitted. For income, the
two  highest  quintiles  were  combined  and  compared  to  the  two  lowest
quintiles. For housing tenure, owner-occupiers were separated from all others.
For resident children, households with under-aged children were compared to
other households.  For social  class,  the upper and lower non-manual  groups
were  combined  and  compared  to  the  manual  group.  For  education,  the
tertiary, intermediate and basic education levels were compared to each other.
In these analyses, we used values for the modifying variables from the year of
divorce (1999 for the continuously married).

In Sub-study III, we analysed changes in psychotropic medication before
and after separation by union duration. Unions that had continued less than
five years were considered short-term unions and were compared to long-
term unions of at least five years in duration.

6.3 STATISTICAL METHODS

Sub-studies  I  and  IV  employed  Cox  proportional  hazards  regression
models. Sub-study I analysed changes in the risk of divorce in relation to time
since psychiatric morbidity, and Sub-study IV analysed changes in mortality
risk in relation to time since the divorce. Hazard ratios (HR) for divorce and
mortality were estimated, with time from beginning of follow-up until the date
of  divorce  (Sub-study  I)  or  death  (Sub-study  IV)  as  the  outcome.  Stata
(StataCorp, College Station, Texas, US, version 11) was used in all analyses.

Sub-study I used the psychiatric morbidity of both spouses as time-varying
covariates.  At  the  beginning  of  follow-up,  each  couple  belonged  to  the
reference category of couples without psychiatric morbidity. After incidence of
psychiatric morbidity, time since incidence was divided into 4 categories: 0 to
6 months, 6 to 12 months, 12 to 24 months, and 2 years or more. The splitting
of time into intervals allows the use of two time scales in a Cox model with the
hazard rate within each time interval considered approximately proportional
to the hazard rate within the reference category. We thus used categorical time
since the incidence of new psychiatric morbidity as a time-varying covariate,
and the experience of divorce as the outcome.

We  also  analysed  the  effect  of  both  spouses  experiencing  psychiatric
morbidity on the risk of divorce. In these analyses, time since the incidence of
psychiatric  morbidity  was  not  considered.  However,  because  the  process  of
separation may already trigger psychiatric morbidity before the actual date of
divorce, we repeated the analysis using lags of 6 and 12 months in the date of
psychiatric morbidity. We first adjusted the models for the age of both spouses,
and then measured several pre-existing and time-varying socio-demographic
characteristics at both the individual and couple level.

In  Sub-study  IV,  categorical  time  since  the  divorce  was  used  as  a  time-
varying covariate and mortality as the outcome. At the beginning of follow-up,
all  individuals  belonged  to  the  married  reference  category.  Time  since  the
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divorce was divided into 7 categories: 0 to 6 months, 6 to 12 months, 12 to 24
months,  2  to  4  years,  4  to  6  years,  6  to  8  years,  and  8  years  or  more.  The
analyses were first done without censoring at the time of new marital or non-
marital union, and then repeated with censoring at the time of remarriage and
censoring at the time of non-marital cohabitation.

We first analysed age-adjusted models, and then included pre-existing
socio-demographic characteristics and recorded changes in time-varying
socio-demographic factors until the year of divorce. This was done to evaluate
the effect of selection on the post-divorce excess mortality. To account for the
effects  of  both  selection  and  causation,  we  then  allowed socio-demographic
factors  to  also  vary  in  time  after  divorce.  This  adjustment  should  have  no
further effect if the post-divorce socio-demographic factors only depended on
pre-divorce factors and not on the divorce itself.

Sub-studies II and III were based on logistic regression using generalised
estimation equations (GEE), and recorded changes in the three-month
prevalence of psychotropic medication use. The three-month time intervals
were used as repeated panel observations, with the GEE models used to
control for within-individual correlation (Twisk, 2013). The correlation
structure  was  fully  determined  by  the  data  by  assuming  an  unstructured
correlation matrix. The models were fitted using Stata.

From the odds ratios of psychotropic medication use during each interval,
we calculated the estimated prevalences of psychotropic medication. All
models were first adjusted for age and calendar year, before entering other
socio-demographic covariates, and then presented as graphical trajectories.
When analysing  the  modifying  effects  of  socio-demographic  factors  in  Sub-
study II, annual changes in prevalence trajectories were plotted, although the
three-month prevalence figures were used as a basis of these analyses as well.

In  Sub-studies  I,  II  and  III,  all  of  the  units  of  analysis  had  the  same
sampling probability, but in Sub-study IV a stratified sample with different
sampling probabilities across the two strata was used. All individuals thus had
corresponding design weights, from which analytic weights were derived. The
analytic  weights  corresponded  to  the  final  sample  size  and  were  used  in  all
analyses in Sub-study IV.



Results

44

7 RESULTS

7.1 CHANGES IN THE RISK OF DIVORCE AFTER
PSYCHIATRIC MORBIDITY (SUB-STUDY I)

Sub-study I explored changes in the risk of divorce (the date of separation
was used as the date of divorce in this sub-study) by time since new incidence
of psychiatric morbidity, including psychotropic medication, special refund
right for psychosis, and in-patient hospital care with psychiatric diagnosis. The
effects  of  psychiatric  morbidity  of  the  husband  and  the  wife  were  analysed
separately (Figure 5).

Psychiatric  morbidity was somewhat more common among women than
men.  Of  the  22,991  couples  with  new incidence  of  psychiatric  morbidity,  in
12,849  couples  only  the  wife  experienced  psychiatric  morbidity,  whereas  in
7,667 couples it was the husband only.

Figure 5 Changes in the risk of divorce (hazard ratio [HR] and 95% confidence intervals) by
time since new incidence of psychiatric morbidity1 and gender

The risk of divorce was significantly pronounced during the first six months
after psychiatric morbidity, and declined thereafter. Since new incidence of
psychiatric morbidity among men, the risk of divorce declined at a somewhat

1 Psychiatric morbidity includes psychotropic medication, special refund right for psychosis, and in-

patient hospital care with psychiatric diagnosis
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slower pace than since incidence among women. At all times since new
incidence  of  psychiatric  morbidity,  the  risk  of  divorce  was  higher  after
psychiatric morbidity among men than among women. One to two years after
psychiatric  morbidity  among  the  husband  or  the  wife  the  risk  of  divorce
seemed to  settle  to  a  persistently  higher  level  compared  to  couples  without
psychiatric morbidity.

The  number  of  couples  with  both  spouses  experiencing  psychiatric
morbidity was 2,475, and 270 of these couples divorced. Because of the many
possible combinations of time since psychiatric morbidity among the husband
and the wife, we analysed the risk of two spouses with psychiatric morbidity
without considering time since new incidence, but repeated the analyses using
no lag, a lag of 6 months, and a lag of 12 months in the date of new psychiatric
morbidity (Figure 6).

Figure 6 Risk of divorce (hazard ratio [HR] and 95% confidence intervals) after psychiatric
morbidity2 of the husband, wife and both spouses by length of lag

Couples  with  either  the  wife  or  the  husband  experiencing  psychiatric
morbidity  had  a  higher  risk  of  divorce  than  couples  without  psychiatric
morbidity,  but  a  lower  risk  of  divorce  than  couples  with  both  spouses  with
psychiatric  morbidity.  However,  the  impact  of  having  two  spouses  with
psychiatric morbidity was less than expected based on the main effects of the
husband’s and the wife’s psychiatric morbidity alone.

2 Psychiatric morbidity includes psychotropic medication, special refund right for psychosis, and in-

patient hospital care with psychiatric diagnosis
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The vast majority of psychiatric morbidity was identified through the use
of psychotropic medication, and hospital admissions were clearly less
common. However, repeating the analysis using only psychotropic medication
or  hospital  care  with  psychiatric  diagnosis  as  the  measure  of  psychiatric
morbidity did not alter the results.

To explore the effect of adjustment for pre-existing and time-varying socio-
demographic conditions, we analysed the models with a 6-month lag (Figure
7).  The association between psychiatric morbidity and divorce risk remained
nearly unchanged when all covariates were simultaneously adjusted for.

Figure 7 Risk of divorce (hazard ratio [HR] and 95% confidence intervals) after psychiatric
morbidity3 (date of incidence with a 6-month lag) in age-adjusted and fully adjusted models

7.2 CHANGES IN PSYCHOTROPIC MEDICATION
BEFORE AND AFTER DIVORCE (SUB-STUDY II)

Sub-study II examined changes in the prevalence of psychotropic medication
before and after  divorce compared to those in continuous marriages.  At  the
mid-point of follow-up, the prevalence of psychotropic medication, adjusted
for  age  and  calendar  year,  was  2.7% among continuously  married  men and
3.8% among continuously married women, 7.3% among divorcing men and
8.1% among divorcing  women,  and  5.9% for  all  other  men and  6.5% for  all
other women.

3 Psychiatric morbidity includes psychotropic medication, special refund right for psychosis, and in-

patient hospital care with psychiatric diagnosis
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Five years before divorce the excess in psychotropic medication prevalence,
adjusted for age and calendar year, was already one percentage point
compared to those whose marriage continued (Figure 8). This excess steadily
increased, and the rate of increase accelerated 24 months before divorce.
During the next 18 months, the difference in medication prevalence doubled,
and was largest 6 to 9 months before the official date of legal divorce – that is,
around the time when most couples submit the first application of divorce –
reaching 4.7 percentage points (95% confidence interval (CI) 4.1–5.3) among
men and 4.4 (95% CI 3.7–5.1) among women (Figure 8).

The  increase  in  psychotropic  medication  prevalence  was  followed  by  a
rapid decline during the next 18 months. However, approximately one year
after divorce the excess prevalence of psychotropic medication had settled to
a relatively constant level of about three percentage points compared to those
in continuous marriages. The changes in prevalence were not explained by
pre-existing socio-demographic characteristics, and adjustment for time-
varying socio-demographic conditions also had very little effect (Figure 8).

Figure 8 Estimated excess prevalence (percentage points and 95% confidence intervals) of
psychotropic medication among divorcing individuals compared to the continuously married
by time in relation to official date of legal divorce and gender
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Five  years  before  the  date  of  divorce,  the  prevalence  of  psychotropic
medication  was  about  one  percentage  point  lower  among  those  who  later
divorced compared to those that neither divorced nor were continuously
married  throughout  the  follow-up  (that  is,  all  other  Finns  in  the  same age-
group) (Figure 9). A year before the date of divorce, the prevalence exceeded
the level observed among the neither divorced nor continuously married
group, and declined back to a similar level one year after the date of divorce.
Adjustment for social and material resources reduced the difference in
prevalence between the divorced and those neither divorced nor continuously
married, but had no effect on the shape of the prevalence trajectory.

Figure 9 Estimated excess prevalence (percentage points and 95% confidence intervals) of
psychotropic medication among divorcing individuals compared to those neither divorced nor
continuously married by time in relation to official date of legal divorce and gender

The  changes  in  psychotropic  medication  prevalence  before  and  after
divorce were highly similar among men and women. The modifying effects of
socio-demographic characteristics were also similar among both genders,
thus, we combined men and women. The modifying effects were also similar
in younger and older age groups.
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Within each socio-demographic group, the trajectories of excess prevalence
among the divorced compared to the continuously married were highly similar
(Figure 10).

Figure 10 Estimated excess prevalence (difference in prevalence compared to the
continuously married in percentage points, confidence intervals omitted for clarity) of
psychotropic medication among divorcing individuals by time in relation to official date of
legal divorce and socio-demographic characteristics
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There were between-group differences in the level of excess, but not in the
shape of the excess prevalence trajectory. Education, social class, housing
tenure and resident children seemed largely unrelated to the level of excess,
but  among  the  unemployed  and  those  with  low  income  the  divorced  had
significantly higher levels  of  psychotropic medication than the continuously
married.

Although men and women showed similar changes in the level of excess in
psychotropic medication prevalence, there were some gender differences by
medication  type  (Figure  11).  For  both  men  and  women,  the  changes  in
prevalence were largest for antidepressants. Among men, the excess in
antidepressant medication five years before divorce was negligible compared
to the continuously married, and the pre-divorce increase in prevalence
seemed to begin earlier than among women. After divorce, the excess
prevalence of antidepressant medication also continued to decline for several
years after divorce among men, reaching a constant level nearly three years
after  divorce.  Among women, a plateau was already reached two years after
divorce.

Figure 11 Estimated excess prevalence (difference in prevalence compared to the
continuously married in percentage points, confidence intervals omitted for clarity) of
psychotropic medication among divorcing individuals by time in relation to official date of
legal divorce, medication type and gender

Divorcing women showed quite similar excesses in the prevalence of
anxiolytics, hypnotics and sedatives than antidepressant prevalence, but
among  men  the  changes  were  smaller  in  magnitude  and  more  limited  in
duration. After the initial post-divorce decline, the excess in prevalence
seemed to slightly increase instead of  reaching a constant level,  particularly
among men.
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Other psychotropic medications mainly included anti-psychotics. Among
divorcing women, no changes in excess prevalence before or after divorce were
observed, but the rate of excess steadily increased over time. Among men, a
similar increasing trend was seen, but there were some additional changes
related to divorce. The excess prevalence started to increase more rapidly 2 to
3 years before divorce, and after the peak in prevalence 6 to 9 months before
divorce the level of excess slowly declined during the next 2 years.
Nevertheless, the excess remained at a higher level than the level observed four
to five years before divorce.

7.3 NON-MARITAL UNIONS, UNION TRANSITIONS, AND
TRAJECTORIES OF PSYCHOTROPIC MEDICATION
(SUB-STUDY III)

Sub-study III examined changes in psychotropic medication prevalence before
and after marriage and separation from non-marital cohabitation, and
compared prevalences among individuals in long-term continuous non-
marital and marital unions (Figure 12).

Figure 12 Estimated excess prevalence (difference in prevalence compared to the
continuously married in percentage points, confidence intervals omitted for clarity) of
psychotropic medication among those continuously cohabiting and those marrying or
separating from cohabitation by time in relation to the date of transition and gender

The  prevalence  of  psychotropic  medication  was  similar  in  both  marital  and
non-marital unions that continued throughout the follow-up. In unions that
had  lasted  at  least  five  years,  no  changes  in  psychotropic  medication
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prevalence were evident at the time of marriage. The same was true for men
marrying after cohabiting unions of shorter duration. However, five years
before marriage, women that were not already cohabiting had more than three
percentage points higher prevalence of psychotropic medication compared to
those already in long-term continuous unions. The excess in psychotropic
medication then declined during the three years preceding marriage, but was
followed by an increase after marriage. Complementary analyses confirmed
that controlling for childbirth as well as other socio-demographic factors had
little effect on these trajectories.

Men  and  women  in  non-marital  unions  that  ended  in  separation  had
significantly higher levels of psychotropic medication prevalence compared to
those in continuous unions. The excess prevalence was larger among those
separating  from  unions  of  less  than  five  years  in  duration.  Among  men
separating from short-term non-marital unions, a modest increase during the
18 months before separation followed by a similar decline after separation was
seen, but not among women. In contrast, there was a clear increase in excess
prevalence approximately two years before separation among both men and
women  separating  from  unions  that  had  continued  at  least  five  years.  This
increase was followed by a post-separation decline of similar magnitude.

The changes in excess prevalence before and after non-marital separation
(Figure 12) cannot be directly compared to changes in excess prevalence before
and after divorce (Figure 8), because the prevalences were estimated based on
different study populations. Nevertheless, the changes in excess prevalence
before and after separation from a long-term cohabiting union are similar in
magnitude  to  the  changes  observed  before  and  after  divorce,  although  the
duration of the time periods of pre-separation increase and post-separation
decline are slightly longer. In addition, five years before separation, the level
of excess prevalence compared to unions that continue is considerably larger
in non-marital cohabiting unions that dissolve than in marriages that end in
divorce.

The trajectories of excess psychotropic medication prevalence were similar
among  men  and  women  that  re-partnered  within  five  years  following
separation, compared to trajectories among men and women that lived outside
a union for five years (Figure 13). However, five years before separation, men
that later re-partnered showed a considerably lower prevalence of excess
psychotropic medication than men that did not form a new cohabiting union
within five years.
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Figure 13 Estimated excess prevalence (difference in prevalence compared to the
continuously married in percentage points, confidence intervals omitted for clarity) of
psychotropic medication among those separating from non-marital cohabitation by time in
relation to the date of transition, gender, and whether re-partnered

7.4 EXCESS MORTALITY IN RELATION TO TIME SINCE
THE DIVORCE (SUB-STUDY IV)

Sub-study  IV  explored  post-divorce  excess  mortality  by  cause  of  death  and
time  since  the  official  date  of  legal  divorce,  and  examined  the  effects  of
adjustment for pre-divorce and post-divorce socio-demographic factors.
Among  men,  the  age-adjusted  all-cause  mortality  risk  was  2.26-fold  higher
after  divorce  compared  to  men  that  continued  their  marriage,  and  among
divorcing women 1.64-fold higher (Figure 14). Adjustment for pre-divorce
social and economic factors had little effect on this excess, but after adjustment
for post-divorce social and economic factors the excess mortality declined to
1.66-fold higher among divorcing men and 1.26-fold higher among divorcing
women.
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Figure 14 Excess mortality up to 13 years since the official date of legal divorce (hazard ratio
[HR] and 95% confidence intervals) by gender and cause of death

Of the specific socio-demographic factors, adjustment for time-invariant
characteristics  –  education,  social  class,  marital  duration  and  whether  in  a
previous marriage – had little  effect  on the difference in all-cause mortality
risk between the divorced and the married (Figure 15). Adjustment for both
pre-divorce and post-divorce income had some attenuating effect among men,
but  not  among  women.  The  effect  of  adjustment  was  largest  for  housing
tenure. This factor alone explained about half of the excess all-cause mortality
among divorced women. Adjustment for resident children had little effect on
the  excess  all-cause  mortality  among  the  divorced,  but  adjustment  for  pre-
divorce main activity increased the difference in all-cause mortality risk
between  the  divorced  and  the  married  (Figure  15).  This  explains  why
simultaneously adjusting for all pre-divorce socio-demographic factors had
only a minor effect on all-cause excess mortality (Figure 14). After adjustment
for post-divorce main activity, the difference in mortality risk diminished.
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Figure 15 Excess all-cause mortality up to 13 years since the official date of legal divorce
(hazard ratio [HR] and 95% confidence intervals) by gender; effects of adjustment for specific
pre-divorce and post-divorce socio-demographic factors

Excess mortality related to accidental, violent and alcohol-related causes of
death  was  much  larger  than  excess  all-cause  mortality  (Figure  14).  Among
men, the age-adjusted risk of  alcohol-related mortality  was 5.54-fold higher
after  divorce,  and  the  risks  of  accidental  and  violent  deaths  were  3.82-  and
4.01-fold higher, respectively. Among women, the excess was largest for
mortality  due  to  violent  causes,  being  4.64-fold  after  divorce.  The  risk  of
mortality due to accidental causes was 3.06-fold higher and 3.04-fold higher
for  alcohol-related  causes.  About  half  of  the  excess  was  explained  by
adjustment for pre- and post-divorce social and economic factors.

In contrast to excess all-cause mortality, pre-divorce factors seemed
equally important compared to post-divorce factors in explaining the excess
(Figure 14). The main reason is that although adjustment for pre-divorce main
activity increased the difference in all-cause mortality risk between the
divorced and the married (Figure 15), for mortality due to accidental, violent,
and  alcohol-related  causes  of  death,  the  effect  of  adjustment  was  negligible
(Figure 16). Among men, adjustments for post-divorce housing tenure, main
activity  and  resident  children  clearly  reduced  excess  mortality  due  to
accidental, violent, and alcohol-related causes of death, while among women
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post-divorce housing tenure was the most powerful explanatory factor (Figure
16).

Figure 16 Excess mortality due to accidental, violent, and alcohol-related causes of death up
to 13 years since the official date of legal divorce (hazard ratio [HR] and 95% confidence
intervals) by gender; effects of adjustment for specific pre-divorce and post-divorce socio-
demographic factors

Post-divorce  excess  mortality  due  to  all  other  causes  than  accidental,
violent and alcohol-related causes of death was 1.58-fold higher among men
and 1.29-fold higher among women (Figure 14). Adjustment for pre-divorce
social  and  economic  factors  did  not  have  an  effect  on  this  excess,  but
adjustment for post-divorce social and economic factors attenuated the excess
to  1.23-fold  higher  among  men  and  1.03-fold  higher  among  women.  The
difference from the continuously married was no longer statistically
significant among divorced women after all covariates were adjusted for.

The age-adjusted all-cause excess mortality showed some variation in time
since the divorce among men, but not among women (Figure 17). Pre-divorce
socio-demographic factors were mainly related to excess mortality up to four
years after the divorce, whereas after that, post-divorce factors were more
important in explaining excess mortality among the divorced. When both pre-
divorce and post-divorce socio-demographic factors were adjusted for, the
changes  in  post-divorce  mortality  risk  were  similar  to  the  age-adjusted
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patterns. Among men, the fully-adjusted mortality risk was 1.90-fold higher
immediately after divorce, but only 1.43-fold higher six years since the divorce.
After eight years since the divorce, a minor increase was again observed.

Figure 17 Excess all-cause mortality among the divorced (hazard ratio [HR] and 95%
confidence intervals) by gender and time since the official date of legal divorce; effects of
adjustment for pre-divorce and post-divorce socio-demographic factors

Among  men,  the  decline  in  all-cause  excess  mortality  over  time  after
divorce  was  due  to  a  significant  decline  in  mortality  risk  due  to  accidental,
violent (mainly suicides) and alcohol-related causes of death during the first
two  years  after  divorce  (Figure  18).  Among  women,  mortality  risk  due  to
accidental, violent, and alcohol-related causes of death was also high
immediately after divorce, but only for six months. Excess mortality due to
other causes of death seemed to vary little in time since the divorce, but among
divorced men an increase eight years after divorce was seen.
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Figure 18 Excess mortality among the divorced (hazard ratio [HR] and 95% confidence
intervals) by gender, cause of death, and time since the official date of legal divorce
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8 DISCUSSION

8.1 A SUMMARY OF THE MAIN FINDINGS

This  study  aimed  to  explore  how  psychiatric  morbidity  affects  the  risk  of
divorce,  how  divorce  in  turn  affects  the  risk  of  psychiatric  morbidity  and
mortality,  and  what  role  socio-demographic  factors  play  in  these  complex
associations. Psychiatric morbidity seems to increase the risk of divorce even
years after new incidence, although the increase in psychotropic medication
prevalence is largest immediately before divorce. This association appears
largely  independent  of  other  socio-demographic  factors  associated  with  the
risk of divorce and psychiatric morbidity.

The level of psychotropic medication prevalence declines over time after
divorce,  as  does the excess mortality  due to accidental,  violent and alcohol-
related causes. However, for some, the adverse effects of divorce are more
persistent, since the levels of excess psychotropic medication and excess
mortality remain elevated years after divorce. Other socio-demographic
factors poorly explain the excess in psychotropic medication, but their role is
larger in explaining the excess mortality that follows divorce.

8.1.1 POOR MENTAL HEALTH PREDICTS UNION INSTABILITY
Poor mental health appears more strongly related to union instability than to
whether  the  union  is  marital  or  not.  In  Sub-study  III,  individuals  in  both
continuous marital and continuous non-marital long-term unions showed
similarly low levels of psychotropic medication. Mental health seemed to have
little  effect  on  selection  into  marriage,  as  suggested  by  others  (Pevalin  and
Ermisch,  2004).  In  contrast,  compared  to  those  in  continuous  long-term
unions,  individuals  in  marital  and  non-marital  unions  that  later  resolved
already showed higher levels of psychotropic medication five years before the
date of separation, suggesting selection out of unions based on poor mental
health. The level of excess psychotropic medication five years before
separation  was  highest  among  those  that  separated  from  short-term  non-
marital unions; that is, unions of less than five years in duration.

Changes in psychotropic medication prevalence were mainly negligible
before and after  transition into marriage,  and only among women in short-
term cohabiting unions was a reduction in psychotropic medication
prevalence observed before marriage. This could reflect the positive effect of
forming the non-marital cohabiting union, since non-marital cohabitation has
been  found  to  increase  life  satisfaction  (Soons  et  al.,  2009)  and  reduce
depressive  symptoms  (Musick  and  Bumpass,  2012).  However,  because  the
level of excess psychotropic medication remained persistently high in short-
term unions that ended in separation, it seems that high relationship quality
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and commitment are needed for a positive effect on mental health to occur. In
accordance,  individuals  in  long-term  non-marital  unions  or  with  plans  to
marry report higher relationship quality (Brown, 2004; Willetts, 2006), and
relationship quality and stability predict mental health status among non-
married and married cohabiters (Brown, 2000; Marcussen, 2005). Poor
mental health, thus, seems more strongly related to union instability than to
the union being marital or non-marital.

The  results  of  Sub-study  I  showed  that  psychiatric  morbidity  strongly
predicted the risk of subsequent divorce among Finnish middle-aged couples,
the risk being most pronounced immediately after new incidence (either first
episode or recurrence of more severe symptoms requiring treatment) of
psychiatric morbidity. In accordance, in Sub-study II, the level of excess
psychotropic medication among the divorced compared to the continuously
married  was  highest  nine  to  six  months  before  the  date  of  divorce.  These
findings  probably  reflect  psychological  distress  related  to  the  process  of
separation (Blekesaune, 2008; Wade and Pevalin, 2004; Waite et al.,  2009;
Willitts  et  al.,  2004),  and  are  in  line  with  previous  studies  finding  stronger
effects  of  psychiatric  morbidity  on  the  risk  of  divorce  when  the  time  from
disorder to divorce is shorter (Idstad et al., 2015; Mojtabai et al., 2017).

Among  couples  in  Sub-study  I,  the  risk  of  divorce  seemed  to  settle  to  a
persistently higher level two years after new incidence of psychiatric
morbidity, suggesting psychiatric morbidity causes long-term strain on
marital  relationships.  In  Sub-study  II,  the  importance  of  selection  out  of
marriage based on mental health was compared to changes in mental health
during  the  process  of  divorce.  The  changes  in  psychotropic  medication
prevalence at the time of divorce were largest for antidepressants, whereas the
excess prevalence five to four years before divorce was large for other
psychotropic medications mainly used to treat more severe mental disorders.
This  suggests  that  the  process  of  divorce  is  mainly  related  to  milder
psychological  distress  treated  with  antidepressants,  while  selection  out  of
marriage is stronger following severe mental health problems. Furthermore,
in Sub-study III, individuals separating from non-marital cohabiting unions
of less than five years in duration already showed high levels of psychotropic
medication  before  the  union  was  even  formed,  thus,  the  excess  cannot  be
explained by poor relationship quality and conflict leading to psychotropic
medication use.

Among middle-aged couples in Sub-study I, psychiatric morbidity of the
husband increased the risk of divorce more than psychiatric morbidity of the
wife  at  all  times  since  disorder  incidence.  Another  study  using  Australian
survey data on couples and measuring poor mental health with the MHI also
found a stronger association between poor mental health and divorce among
men (Butterworth and Rodgers, 2008), whereas in a Norwegian study using
the  GMH  measure,  the  results  were  the  opposite  (Idstad  et  al.,  2015).  This
contradiction may result from differences in measuring mental health, since
the severity of mental health problems affects the risk of divorce. The GMH
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was thought to provide prevalence estimates for depression (Idstad et al.,
2015),  whereas  the  MHI  was  used  to  measure  psychiatric  morbidity
(Butterworth and Rodgers, 2008).

In Sub-study II, the trajectories of excess psychotropic medication before
and after divorce were remarkably similar among men and women. However,
while the absolute levels of excess were similar among men and women, the
relative excess was larger among men, because psychotropic medication use is
more common among women in general. The distribution of mental disorders
may also depend on gender, since severe psychotic disorders are equally
common among men and women (Jacobi et al., 2004), but the prevalence of
less severe mood and anxiety disorders is higher among women (Alonso et al.,
2004a; de Graaf et al., 2002; Jacobi et al., 2004; Pirkola et al., 2005). Men in
poor mental health may also have problems with alcohol use more often than
women (Boschloo et al., 2011; de Graaf et al., 2002; Pirkola et al., 2005), which
may  contribute  to  an  increased  risk  of  divorce  (Amato  and  Previti,  2003;
Collins et al., 2007).

In Sub-study I, spousal similarity in poor mental health further increased
the risk of divorce compared to only one spouse having psychiatric morbidity,
but was less than expected based on the main effects of the husband’s and the
wife’s psychiatric morbidity, supporting previous findings from Norway
(Idstad et  al.,  2015).  However,  psychiatric  morbidity of  one spouse strongly
predicts psychiatric morbidity of the other spouse (Joutsenniemi et al., 2011),
and it is thus false to expect that the effect of spousal similarity on poor mental
health could be directly derived from the individual effects. Nevertheless, it
seems that psychiatric morbidity of the spouse increases the risk of divorce,
even for individuals who are in poor mental health themselves, suggesting that
the expected health gains from marriage or the perceived attractiveness of the
spouse are lower when the spouse also has psychiatric morbidity (Lillard and
Panis, 1996; Wilson and Waddoups, 2002). Individuals in poor mental health
also seemed to have fewer opportunities for re-partnering, because those not
forming  new  unions  after  separation  showed  higher  levels  of  psychotropic
medication use in Sub-study III.

8.1.2 DIVORCE CAUSES BOTH SHORT-TERM AND LONG-TERM
ADVERSE EFFECTS ON MENTAL HEALTH

Sub-study III showed that among men and women separating from long-term
non-marital unions the prevalence of psychotropic medication is largest at the
time of separation. Among divorcing men and women in Sub-study II, the peak
in  prevalence  already  occurs  nine  to  six  months  before  the  date  of  formal
divorce,  coinciding  with  the  time  when  most  divorcing  couples  initiate  the
divorce proceedings. After that, psychotropic medication prevalence rapidly
declines during the next 18 months. The pre-separation increase and post-
separation  decline  are  more  modest  among  men  leaving  short-term  non-
marital cohabiting unions, and negligible among women, suggesting that
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going through the process of separation affects mental health particularly
when the level of commitment and joint investments is higher (O’Connor et
al., 2005; Rhoades et al., 2011).

In addition to excess psychotropic medication (modelled in Sub-studies II
and III), Sub-study IV showed that the risk of mortality is also elevated after
divorce. Among men, the risk is pronounced immediately after divorce, with a
decline during the following years. This is mainly due to a high mortality risk
attributable to accidental, violent, and alcohol-related causes of death. Risk-
related behaviour and alcohol are suggested to reflect underlying
psychological  distress  and  associated  coping  attempts  (Horwitz  &  Davies,
1994; Horwitz et al., 1996; Martikainen and Valkonen, 1996b; Simon, 2002).
Most deaths from violent causes are suicides, and up to 90% of all suicides are
preceded  by  depression  (Lönnqvist,  2008).  Poor  mental  health  is  also
associated  with  an  increased  risk  of  other  accidental  and  violent  causes  of
death (Harris and Barraclough, 1998; Hiroeh et al., 2001), as well as excessive
alcohol use (Cuijpers and Schoevers, 2004; Holahan et al., 2003; Roeloffs et
al., 2001). Thus, for some the changes in mental health at the time of divorce
can even lead to such severe outcomes as death.

Because  the  post-divorce  risk  of  death  due  to  accidental,  violent,  and
alcohol-related causes is particularly pronounced among men, the adverse
effects of divorce are more likely manifested in the health-related behaviour of
divorced men. Women have been suggested to mainly express psychological
distress  in  the  form  of  depression  (Williams,  2003),  whereas  behavioural
changes  are  more  common  among  men  (Horwitz  &  Davies,  1994;  Simon,
2002). Marital status differences in heavy alcohol use are larger among men
than  women  (Power  et  al.,  1999),  partly  explaining  why  divorce  is  more
detrimental to men.

Although  in  Sub-studies  II  and  III  the  pre-separation  increase  in
psychotropic medication was followed by a post-separation decline, the level
of excess psychotropic medication five years after separation was higher than
five  years  before  separation.  The  all-cause  mortality  risk  also  remained
elevated more than eight years after divorce in Sub-study IV. These findings
suggest that even if the process of separation causes only temporary changes
in  mental  health  for  most  people,  for  some,  the  negative  effects  are  more
persistent in nature.

Among men, a  slight increase in excess all-cause mortality  was observed
eight years after divorce, and this was due to the increasing excess mortality
attributable  to  causes  of  death  other  than  accidental,  violent,  and  alcohol-
related. This supports findings from previous studies that have used marital
histories and subsequent follow-up for mortality (Blomgren et al., 2012; Lund,
et  al.  2004).  Since  the  time  patterns  remained  similar  with  and  without
censoring for new marital and non-marital unions, the increase was not the
result of healthier men forming new partnerships and leaving those at higher
risk of death in the divorced group. Among women, no statistically significant
increase  in  excess  mortality  was  observed  in  time  since  the  divorce.  It  thus
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appears that being divorced has some cumulative long-term negative effect on
men, but not on women.

8.1.3 SOCIO-ECONOMIC DISADVANTAGE MEDIATES POST-DIVORCE
EXCESS MORTALITY

Socio-demographic factors poorly explained changes in psychotropic
medication prevalence before and after divorce in Sub-study II, and variation
in  the  risk  of  divorce  in  time  since  psychiatric  morbidity  in  Sub-study  I.
Although previous research has shown that socio-economic disadvantage
increases  the  risks  of  psychotropic  medication  (Alonso  et  al.,  2004b),
psychiatric in-patient care (Aro et al., 1995) and divorce (Jalovaara, 2012;
Lyngstad and Jalovaara, 2010), adjustment for these factors had little effect
on the association between psychiatric morbidity and divorce. This suggests
that  the  mechanisms  that  connect  psychiatric  morbidity  to  divorce  are
different from the social and material pathways that lead from socio-economic
disadvantage to divorce, and are rather related to marital satisfaction and
relationship quality.

Interestingly, those that later divorced had a lower prevalence of
psychotropic medication five years before the date of divorce than those that
neither divorced nor were continuously married, but adjustment for social and
material resources reduced this difference in medication prevalence in Sub-
study  II.  Thus,  both  those  divorcing  and  those  neither  divorcing  nor
continuously married showed excess psychotropic medication prevalence
compared to the continuously married, but for the divorced this was not due
to a lack of social and material resources, whereas the excess among those not
divorced nor continuously married was partly explained by a disadvantage in
these  resources.  After  adjustment  for  all  socio-demographic  variables,  five
years after divorce the prevalence of psychotropic medication among divorced
individuals was similar compared to those neither divorced nor continuously
married, whereas the prevalence among the continuously married was clearly
lower. This supports previous research showing that the married have a lower
prevalence of psychotropic medication use than the non-married (Alonso et
al., 2004b).

Although unemployment and low income predicted a larger difference in
psychotropic medication prevalence between those who divorced and those
who continued their marriage, the changes in excess prevalence before and
after divorce were remarkably similar across various socio-demographic
groups.  This  seems  to  contradict  the  idea  that  poor  social  and  material
resources increase the vulnerability to stress and hinder adjustment (Amato,
2000; Kalmijn and Monden, 2006; Liu and Chen, 2006; Mandemakers et al.,
2010; Power et al., 1999; Shapiro, 1996). Because higher divorce rates go hand-
in-hand with socio-economic disadvantage (Lyngstad and Jalovaara, 2010),
divorcing individuals with better social and economic resources could be more
susceptible to health-based selection out of marriage, but the higher level of



Discussion

64

excess  psychotropic  medication  among the  unemployed  and  those  with  low
income also contradicts this line of reasoning. Instead, psychiatric morbidity
coupled with poor socio-economic resources may indicate cumulative
disadvantage related to the higher risk of divorce. Furthermore, low income,
unemployment and single-parenting may affect the possibility to attend
psychotherapy, as out-of-pocket costs may be considered too high or child care
is  needed  to  participate  the  treatment  sessions.  This  may  in  turn  make
treatment with psychotropic medication somewhat more probable.

In Sub-study IV, social and material resources explained about half of the
excess  all-cause  mortality  among  divorced  men  and  even  more  among
divorced women. This finding supports previous research among working-age
Finns (Martikainen et al., 2005). Most of the reduction in post-divorce excess
mortality  following adjustment for social  and material  resources was due to
variation  in  these  characteristics  after  divorce.  The  role  of  socio-economic
selection  into  divorce  is  thus  smaller  than  the  causal  effects  of  divorce  in
producing post-divorce excess mortality, as has been suggested previously
(Hemström, 1996; Lund et al., 2004; Murray, 2000).

Social  resources  are  often  viewed  as  more  important  in  explaining  the
excess mortality among divorced men, whereas the role of material resources
is  emphasised for divorced women (Garvin et  al.,  1993;  Gerstel  et  al.,  1985;
Hemström, 1996; Joung et al., 1997; Pienta et al., 2000; Tucker et al., 1996).
The findings of this study lend some support to these suggestions. Adjustment
for  two  indirect  measures  of  social  resources  –  main  economic  activity  and
resident  children  –  reduced  the  post-divorce  excess  mortality  more  among
men than women. This was entirely due to post-divorce conditions, suggesting
a mediating effect. It should be noted that in Finland children can officially
have  only  one  place  of  residence,  even  if  they  also  spend considerable  time
with the other parent. The measure of resident children fails to consider issues
related to joint custody and disagreements between the parents.

Adjustment  for  housing  tenure  had  the  largest  effect  in  reducing  excess
mortality among the divorced, and this reduction was somewhat larger among
women.  In  Finland,  home  ownership  is  an  important  dimension  of
accumulated wealth and material living standards, and also a major
determinant of mortality (Laaksonen et al., 2008). About half of the reduction
in excess mortality  was related to housing tenure before divorce and half  to
housing  tenure  after  divorce,  suggesting  that  living  conditions  and  wealth
affect selection into divorce but also have a mediating effect in producing post-
divorce excess mortality.

Social and material resources are thus important in explaining post-divorce
excess mortality, even if adjustment for these factors had little effect on the
trajectories of excess psychotropic medication. This suggests that the
experience of psychological distress is largely independent of socio-economic
disadvantage, but the lack of social and material resources may increase the
probability that this distress leads to other severe outcomes, even death. Thus
the prevention of prolonged socio-economic disadvantage is of importance.
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8.1.4 THE MEDICALISATION OF DIVORCE
This  study  explored  poor  mental  health  using  clinical  measures  of

psychotropic medication and psychiatric morbidity, whereas most previous
studies on mental health before and after divorce have used survey measures
of psychological distress and scarcely assessed the clinical significance of the
symptoms (Blekesaune, 2008; Booth and Amato, 1991; Frech and Williams,
2007;  Johnson and  Wu,  2002;  Kalmijn  and  Monden,  2006;  Liu  and  Chen,
2006; Mandemakers et al., 2010; Wade and Pevalin, 2004; Waite et al., 2009;
Williams, 2003; Williams and Dunne-Bryant, 2006; Willitts et al., 2004). In
the UK, more than half of individuals reported poor mental health at the time
of  divorce  (Wade  and  Pevalin,  2004),  but  whether  the  symptoms  of  poor
mental  health  are  strong  enough  to  warrant  medical  treatment  has  more
significant  implications  for  public  health  than  the  presence  of  mild,  self-
resolving psychological distress. Treatment guidelines mainly consider mild
symptoms  of  poor  mental  health  to  resolve  spontaneously  without  any
treatment (Anderson et al., 2008; Baldwin et al., 2005; Beck et al., 2005;
Mechanic, 2003; Suomalaisen Lääkäriseuran Duodecimin ja Suomen
Psykiatriyhdistys ry:n asettama työryhmä, 2016; Vuorilehto et al., 2016), and
surveys may fail to differentiate psychological distress from mental disorders,
particularly when the distress is a natural response to adverse events such as
divorce (Horwitz, 2007). The Finnish Contracts of Employment Act (2001/55)
guarantees  employees  the  right  for  temporary  absence  from  work  due  to
urgent and compelling family-related matters. However, as these matters are
currently  confined  to  only  illnesses  and  accidents,  a  medical  certificate  is
needed, at least for absence periods longer than a few days. This requirement
to contact a medical professional may encourage treatment and a diagnosis.

In Sub-study II, the trajectories of psychotropic medication prevalence
before and after divorce were similar to trajectories of psychological distress
derived  from  multiple  annual  waves  of  the  BHPS  (Blekesaune,  2008).  The
BHPS  measures  distress  using  the  GHQ-12  (Blekesaune,  2008),  which  is
considered  a  good  survey  measure  of  minor  psychiatric  morbidity  with  its
main focus on depressive symptomology (Lundin et al., 2016; Romppel et al.,
2013).  Thus,  the  within-individual  changes  in  psychological  distress  and
depressive symptoms recorded in previous studies reflect similar changes in
the prevalence of psychotropic medication use at the population level.
Although the higher prevalence of psychotropic medication among the
divorced compared to the married was already known (Alonso et al., 2004b;
Beck  et  al.,  2005),  the  changes  in  prevalence  in  relation  to  time  since  the
divorce had not been studied previously.

The changes in psychotropic medication prevalence at the time of divorce
seem related to the medicalisation of adverse life events, with the evolvement
of diagnostic criteria for mental disorders to disregard the social context
(Mayes and Horwitz, 2005; Wakefield et al., 2007). The medicalisation of life
events may be considered problematic, since it affects the optimal allocation
of treatment resources. The annual prevalence of psychotropic medication use
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exceeds 10% among adults in both Europe and the US (Alonso et al., 2004b;
Paulose-Ram,  et  al.  2007),  but  still  less  than  a  third  of  individuals  with
depressive or anxiety disorders, which are the most common mental disorders,
receive  treatment  (Andrews  et  al.,  2001;  Kessler  et  al.,  2005;  Martin  et  al.,
2006).  In  Finland,  the  majority  of  depressed  patients  do  not  receive
antidepressants (Laukkala et al., 2001; Sihvo et al., 2008). At the same time,
many of those that receive treatment are not diagnosed with a mental disorder
(Kessler et al., 2005; Olfson and Marcus, 2009; Sihvo et al., 2008). In parallel
with a several-fold increase in the use of new antidepressants (Mojtabai, 2008;
Olfson and Marcus, 2009; Paulose-Ram et al., 2007; Zuvekas, 2005), the rate
of  treatment  has  increased  most  among  the  less  severely  ill  (Brugha  et  al.,
2004; Mojtabai, 2008). In accordance, the changes in prevalence before and
after divorce observed in Sub-study II were clearly largest for antidepressants.
In  Finland,  patients  seeking  medical  care  for  depressive  symptoms  are
commonly offered antidepressants (Vuorilehto et al., 2016), and they are also
the first line of pharmacological treatment for anxiety (Baldwin et al., 2005;
2010; 2011; Bandelow et al., 2012). However, a quarter of antidepressant users
have no psychiatric diagnosis (Sihvo et al., 2008).

The disparity between diagnosis and treatment is largely explained by the
fact that the majority of people classified as having a mental disorder do not
seek treatment (Bebbington et al., 2000). The self-perception of need for
treatment may differ from both survey-based and clinical assessment of need
(Aoun et al., 2004; Bebbington et al., 1997; Sareen et al., 2005). Increasing
disorder severity predicts a higher rate of treatment (Bebbington et al., 2000;
Lehtinen et al., 1990; Martin et al., 2006), reaching up to 80% (Martin et al.,
2006). The probability of seeking treatment is further affected by the level of
social dysfunction and impairment (Bebbington et al., 2000; Mojtabai et al.,
2002). The role of social functioning may be emphasised at the time of divorce.
The relatively large changes in the prevalence of antidepressant medication at
the time of divorce may also reflect the poorer perceived quality of life among
the divorced, since quality of life affects the self-perceived need for treatment
(Sareen  et  al.,  2005).  Divorce  as  a  major  stressful  life-event  may  also  be
considered  an  acceptable  reason  to  seek  treatment  among  individuals  with
long-term  symptoms.  Thus  divorce  would  have  a  positive  effect  on  the
treatment-seeking of individuals with negative attitudes towards mental
illness but in poor mental health themselves.

The  pronounced  excess  mortality  attributable  to  accidental,  violent  and
alcohol-related causes of death immediately after divorce, suggested to reflect
attempts to cope with stress, also highlights the need for support during the
process  of  divorce.  Whereas,  in  the  BHPS,  the  level  of  symptoms  of  poor
mental  health,  measured  as  psychological  distress  using  the  GHQ,  declined
after  divorce  and  was  similar  to  pre-divorce  levels  two  years  after  divorce
(Blekesaune,  2008),  in  Sub-study  II,  the  level  of  excess  psychotropic
medication remained higher after divorce than it was five years before divorce.
This seeming contradiction may reflect successful treatment, with
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psychotropic medication use supressing depressive symptoms (Meadows et
al.,  2000).  On  the  other  hand,  in  Sub-study  IV,  excess  mortality  remained
elevated even years after the divorce, suggesting the presence of persistent
negative effects.

8.2 METHODOLOGICAL CONSIDERATIONS

This study was based on large, nationally representative register datasets that
combined  information  from  various  administrative  sources.  Access  to  the
exact  dates  of  union  separation,  divorce,  medication  purchases,  hospital
admissions,  and  deaths  by  cause  gave  precise  information  on  the  temporal
order of events, and allowed us to first analyse changes in the risk of divorce
in relation to time since psychiatric morbidity, and then changes in the risk of
death in relation to time since the divorce.  We could also model  short-term
changes in the prevalence of  psychotropic medication both before and after
divorce  and  non-marital  separation  while  at  the  same  time  having  a  long
follow-up time of ten years.

Unlike studies based on survey data, research using administrative register
data does not suffer from non-response, recall bias, or attrition. Importantly,
marital status, poor mental health and elevated mortality risk are all
associated with non-response and loss to follow-up in surveys (Fischer et al.,
2001; Jousilahti et al., 2005). The Finnish National Prescription Register,
Hospital Discharge Register, and Cause of Death Register used in this study
have practically complete coverage of the resident population, and the data are
of good quality (Haukka et al.,  2007; Lahti and Penttilä, 2001; Perälä et al.,
2007; Sund, 2012).

While measures of poor mental health commonly used in surveys capture
symptoms of psychological distress below clinical levels (Frech and Williams,
2007; Meadows, 2009), the register-based measures of mental health used in
this  study  capture  symptoms that  have  been  evaluated  as  severe  enough to
warrant treatment. In Finland, psychotropic medication always requires a
prescription and is thus based on objective clinical assessment. The broader
measure  of  psychiatric  morbidity  also  included  entitlement  for  special
reimbursement for psychosis medication and in-patient psychiatric hospital
admissions. While these require a psychiatric diagnosis, psychotropic
medication is sometimes used for indications not related to mental health,
particularly among the elderly.  However,  in the working-age population the
majority  of  prescriptions  are  related  to  mental  health  (Mark,  2010),  and
persistent use of psychotropic medication commonly indicates a mental
disorder (Sihvo et al., 2008, 2010). The relevance of psychotropic medication
as an indicator of poor mental health is further highlighted by the fact that it
strongly predicts other adverse outcomes such as disability retirement
(Laaksonen et al., 2012) and excess mortality (Moustgaard et al., 2013). Poor
mental health is one of the most notable causes of disability retirements and
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years lived with disability (Wahlbeck, 2007; Whiteford et al., 2013), as well as
deaths (Walker et al., 2015).

Nevertheless, the register-based measurement of psychiatric morbidity
only  captures  individuals  that  have  received  either  pharmacological  or
hospital treatment. Not all mental disorders require medical treatment, but
rather resolve spontaneously without intervention (Anderson et al., 2008;
Baldwin et al. 2005; Beck et al. 2005; Mechanic 2003; Regier et al. 1998). In
addition, under-treatment of mental disorders is common (Kessler 2007;
Kessler et al., 2005). In Europe many people with mental disorders do not use
psychotropic medication (Alonso et al., 2004a), and also in Finland people
with depressive symptoms often do not use antidepressants (Laukkala et al.,
2001; Sihvo et al., 2008), although general practitioners in primary care
commonly  offer  them  to  patients  seeking  help  for  depressive  symptoms
(Vuorilehto et al., 2016). However, even if the measurement of mental health
in this study does not capture individuals without treatment or receiving only
non-pharmacological treatments, the trajectory of psychotropic medication
prevalence before and after divorce is similar to the trajectory of psychological
distress observed in the UK (Blekesaune, 2008), as already discussed
previously. Thus, changes in psychotropic medication prevalence seem to
reflect similar underlying changes in psychological distress.

In this study, information on dates of divorce was available until the end of
year 2003. Since then marriage and divorce rates in Finland have not changed
significantly, and the estimated proportion of marriages ending in divorce has
remained quite similar between successive marriage cohorts (Jalovaara, 2012;
Official  Statistics  Finland,  2014).  The  use  of  mental  healthcare  services  has
also remained at a similar level during the following decade (Koskinen et al.,
2012). This suggests an absence of major changes in the association between
poor mental health and marital and non-marital transitions after the study
period.

While  the  prevalence  of  mental  disorders  in  Finland  is  similar  to  other
European countries (Alonso et al., 2004a; Lehtinen et al., 1990; Markkula et
al., 2015; Pirkola et al., 2005), there is much more cross-country variation in
divorce rates.  Finland and other Northern and Western European countries
have quite similar divorce rates, whereas most Central-Eastern countries show
somewhat higher, and Southern and South-Eastern countries clearly lower
divorce rates (Kalmijn, 2007; Wagner and Weiß, 2006).4 The same factors that
explain the differences in divorce rates – e.g. gender roles and religiosity
(Kalmijn, 2007) – may also affect the association between divorce and mental
health  (Amato  and  Previti,  2003;  Booth  and  Amato,  1991).  This  calls  for
caution  when  generalizing  the  results  of  this  study  to  other  societies.
Nevertheless, since social and material resources had negligible effect on the
association  between  poor  mental  health  and  divorce,  the  Nordic  welfare

4 Similar differences in crude divorce rates (divorces per 1000 population) and net divorce rates

(divorces per 1000 married women).
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regime seems of little importance in this context. However, social and material
resources partly explained post-divorce excess mortality, suggesting the
adverse effects  of  divorce on mortality  risk may be higher in countries with
more restricted welfare systems.

All  sub-studies  excluded  individuals  aged  65  years  or  over.  Even  though
mental disorders are more common among younger individuals (Alonso et al.,
2004a; Wang et al., Kessler 2000), psychotropic medication use becomes
more common with advancing age (Alonso et al., 2004b; Kessler et al., 2005;
Paulose-Ram et al., 2004). About 25% of Finns aged 65 years or over are using
psychotropic medication (Linjakumpu et al., 2002), and nearly 40% of Finns
aged 75 or over (Desplenter et  al.,  2011),  even when those living in nursing
homes are excluded. Psychotropic medication is particularly common among
those with dementia (Hartikainen et al., 2003). Register-based measurement
of  psychiatric  morbidity among the elderly is  thus ambiguous.  Compared to
the  working-age  population,  the  measurement  of  social  and  economic
resources among the elderly is also difficult. Most people over 65 years of age
are retired and receive pension instead of wages, and few have under-aged
children. The education level is also lower among older cohorts.

Sub-study  I  examined  the  risk  of  divorce  in  relation  to  time  since  new
incidence of psychiatric morbidity. To do this, only couples considered initially
healthy – that is, without psychotropic medication purchases and psychiatric
in-patient care – were included. It is, however, possible that these individuals
had had past episodes of treatment. Furthermore, all individuals in the couple-
level sample were at least 40 years of age, and mental disorders are typically
first diagnosed at a younger age. Nevertheless, including only couples without
psychotropic medication or psychiatric in-patient care within two years quite
effectively excludes couples with more severe mental disorder present already
at baseline, since severity strongly predicts treatment (Bebbington et al.,
2000; Lehtinen et al., 1990; Martin et al., 2006).

The exclusion of couples younger than 40 years of age in Sub-study I also
means that the average duration of marriages was quite long. In marriages of
shorter duration, the effect of psychiatric morbidity on the risk of divorce may
be stronger. Age may also modify the association between psychiatric
morbidity and divorce risk, although in Sub-study II the trajectory of excess
psychotropic medication prevalence before and after divorce was similar in all
age groups.

Sub-studies I and IV included only married individuals and excluded non-
married cohabiters. In Sub-study I, the number of non-married cohabiting
couples  was  quite  small,  since  most  cohabiting  couples  marry  or  separate
before the age of 40. In Sub-study IV, the number of deaths after separation
from non-married cohabitation was too small to allow the modelling of time
patterns of excess all-cause and cause-specific mortality while controlling for
pre- and post-separation social and material resources. Previous research
using register-data has analysed mortality risk after separation by combining
marital and non-marital unions (Kriegbaum et al., 2009), but the results from
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Sub-studies II and III suggest that the effects of separation on mental health
are smaller after separation from short-term non-marital cohabitation. Since
most cohabiting unions either turn into marriage or end in separation within
a few years (Jalovaara, 2013), the inclusion of non-marital separation is likely
to dilute the effect that separation has on mortality risk. Future research with
larger samples is  needed to compare changes in mortality  risk after  divorce
and non-marital separation.

In Sub-study II, the trajectories of excess psychotropic medication among
the divorced compared to the continuously married were remarkably similar
across socio-demographic groups. Psychiatric morbidity shows a socio-
economic gradient, so that those with poor resources are more likely to suffer
from poor mental health (Alonso et al., 2004b; Aro et al., 1995; Halleröd and
Gustafsson,  2011;  Lahelma et  al.,  2004),  and social  and economic resources
may also affect the probability of treatment (Bebbington et al., 2000; Flisher
et  al.,  1997;  Mojtabai  et  al.,  2002).  However,  this  should  not  bias  the
conclusions, since excess prevalence among the divorced is calculated within
each socioeconomic group.

The definition of cohabiters in Sub-study III excludes couples with an age
difference  of  more  than  15  years  and  all  those  officially  living  in  separate
addresses.  On  the  other  hand,  the  definition  may  include  individuals  not
considering themselves as cohabiters. The register-based definition
nevertheless produces a similar prevalence of non-marital cohabitation to that
estimated from survey samples (Official Statistics of Finland, 2011).
Cohabiting unions that began and ended within the same calendar year were
not identified, since separations were inferred by comparing end of year
information on marital status and union type. For the same reason, individuals
that separated from one cohabiting union and entered another cohabiting
union  within  the  same  calendar  year  were  not  identified.  However,  the
estimated proportion of misclassification was less than 2%. The definition of
cohabiting couples also excludes same-sex couples.

Sub-studies II and III used logistic regression with GEEs to model changes
in psychotropic medication prevalence. The models thus describe adjusted
average  changes  at  the  population  level  (Twisk,  2013).  The  medication
trajectories of individuals showed considerable variation, and future research
should explore which types of trajectories are most typical, and what are the
predictors of each trajectory.

Future studies could also delve deeper into causal inference by employing
newly developed methods such as causal mediation analysis (Imai et al., 2010;
Keil et al., 2014; Valeri and Vanderweele, 2013; Wang and Arah, 2015). These
methods can disentangle longitudinal interdependencies between exposures,
mediators and outcomes, and may be used to estimate how much, and through
which mechanisms, changes in exposure affect the outcomes of interest
(Bijlsma et al.,  2017). For example, within a couple the mental health of the
spouses  are  inter-related,  and  causal  mediation  analysis  could  be  used  to
estimate the extent to which the psychiatric morbidity of one spouse affects
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divorce risk directly, and how large part of the effect is indirect via poor mental
health of the other spouse.

This  study  has  examined,  in  detail,  the  complex  association  between
divorce, poor mental health, and mortality. However, the association between
divorce  and  excess  mortality  should  be  further  studied  with  simultaneous
adjustment for poor mental health. Mortality attributable to accidental,
violent, and alcohol-related causes of death was clearly pronounced
immediately after the divorce, but this may result from psychiatric morbidity
already present before the divorce. The pre-existing psychiatric morbidity may
be the cause of poor marital relationship quality and strain that increases the
probability  of  divorce  and  premature  death,  or  the  process  of  divorce  may
trigger psychological distress that leads to unhealthy behavioural changes that
increase mortality risk. Since the prevalence of psychotropic medication
increased  dramatically  and  reached  the  peak  already  before  the  date  of
divorce,  mortality  risk  is  probably  also  elevated  already  before  divorce.
However, divorcing individuals are not identified from registers if the death
takes  place  before  official  divorce  is  granted.  Thus,  the  risk  of  accidental,
violent,  and  alcohol-related  mortality  among  individuals  in  the  divorce
process is probably higher than the estimates of this study that were based at
the time of legal divorce.

As new data with information on psychotherapies, disability retirement
due to mental disorders and out-patient hospital care with psychiatric
diagnosis has recently became available, future studies should exploit these
data in order to even more accurately capture psychiatric morbidity. While the
datasets used in this study were subject to strict privacy regulations and only
available for research purposes after anonymization by Statistics Finland,
recent changes have improved remote access to these data. The free
availability of analytical code may also be one step in the process towards open
science.
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9 CONCLUSIONS

This thesis examined the extent to which psychiatric morbidity increases the
risk  of  divorce,  and  how  divorce  in  turn  increases  the  risk  of  psychiatric
morbidity  and  mortality.  Psychiatric  morbidity  clearly  increases  the  risk  of
divorce, even years after new incidence, although the increase in psychotropic
medication prevalence is largest immediately before divorce. Psychiatric
morbidity  thus  seems  to  cause  long-term  strain  in  marriages.  The  risk  of
divorce is even larger when both spouses experience psychiatric morbidity.
These associations appear largely independent of other socio-demographic
factors related to the risk of divorce and psychiatric morbidity, suggesting that
relationship  quality  rather  than  social  and  economic  resources  is  a  major
pathway  through  which  psychiatric  morbidity  increases  the  risk  of  divorce.
The treatment of people with psychiatric morbidity should thus also focus on
couple-level  dynamics,  and  not  only  on  the  individual,  if  adverse  social
consequences of poor mental health, such as divorce, are to be avoided.

The increasing number of non-marital cohabiting unions and their relative
instability has raised concerns that the negative mental health effects of union
dissolution are on the rise. However, separation from non-marital
cohabitation seems to affect mental health mainly after longer union duration,
whereas most cohabiting unions dissolve within a shorter period of time. On
the  other  hand,  individuals  in  shorter  non-marital  unions  have  higher
psychotropic medication prevalence to begin with, before the cohabiting union
is even formed. Psychiatric morbidity thus seems to hinder the formation of
continuous marital and non-marital long-term unions, and further highlights
the  importance  of  taking  social  relationships  into  consideration  in  the
treatment of mental disorders.

Among those that divorce or separate from long-term non-marital unions,
the level of psychotropic medication is also already elevated five years before
separation,  but  much  less  than  among  those  leaving  shorter  non-marital
unions. In longer non-marital unions, the prevalence of psychotropic
medication clearly increases before separation, followed by a post-separation
decline, in a trajectory quite similar to changes before and after divorce from
a  marital  union.  Since  longer  union  duration  suggests  a  higher  level  of
commitment and investment in the relationship, it appears that these are key
factors  related  to  the  level  of  psychological  distress,  rather  than  the  union
being  marital  or  not.  The  small  significance  of  legal  union  status  is  further
highlighted by the fact that in long-term continuous unions the prevalence of
psychotropic medication is  quite similar whether the union is  marital,  non-
marital, or turns from non-marital into marital. This supports the idea of near
completion of the second demographic transition, with non-marital
cohabitation becoming an equivalent to marriage.
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Whereas  the  effect  of  psychiatric  morbidity  on  increased  risk  of  divorce
appears  strongest  for  psychotropic  medication  mainly  used  to  treat  more
severe disorders, the pre- and post-divorce changes in psychotropic
medication prevalence are largest for antidepressant use. In addition, the level
of excess mortality attributable to accidental, violent and alcohol-related
causes is clearly pronounced immediately after divorce and declines
thereafter.  This  supports  the  view  of  divorce  as  a  short-term  psychological
crisis to which most – but not all – people adjust in time. This conclusion is
further supported by the observation that social and material resources had
little effect on the changes in psychotropic medication prevalence before and
after divorce.

The high levels of antidepressant use at the time of divorce, and the high
excess mortality immediately after divorce highlight the need for psychological
support for individuals considering separation or going through the process of
divorce. Further discussion of the medicalisation of life events and alternative
ways to organize psychological support is also warranted. For example,
facilitating easier access to short-term psychotherapy or allowing temporary
absence  from work  without  a  medical  certificate  during  stressful  life  events
may be some options to consider.

For some, the adverse effects of divorce are more persistent, with the levels
of excess psychotropic medication and excess mortality remaining elevated
years  after  divorce.  While  social  and  material  resources  poorly  explain  the
excess in psychotropic medication, their role is larger in explaining the excess
mortality that follows divorce. The lack of these structural social and economic
resources may not have a large effect on the amount of psychological distress
experienced at the time of divorce, but socio-economic disadvantage may
increase vulnerability to distress, leading to more severe adverse effects such
as mortality. Policy measures to reduce excess mortality should thus prevent
the prolongation of socio-economic disadvantage after divorce.
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