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A multinational study of mental disorders,

marriage, and divorce

Breslau J, Miller E, Jin R, Sampson NA, Alonso J, Andrade LH,
Bromet EJ, de Girolamo G, Demyttenaere K, Fayyad J, Fukao A,
Galaon M, Gureje O, He Y, Hinkov HR, Hu C, Kovess-Masfety V,
Matschinger H, Medina-Mora ME, Ormel J, Posada-Villa J, Sagar R,
Scott KM, Kessler RC. A multinational study of mental disorders,
marriage, and divorce.

Objective: Estimate predictive associations of mental disorders with

marriage and divorce in a cross-national sample.

Method: Population surveys of mental disorders included assessment
of age at first marriage in 19 countries (n = 46 128) and age at first

in discrete time survival models.
Results: Fourteen of 18 premarital mental disorders are associated

between premarital mental disorders and marriage are generally null

to predominate at later ages. All 18 mental disorders are positively
associated with divorce (odds ratios ranging from 1.2 to 1.8). Three
disorders, specific phobia, major depression, and alcohol abuse, are

both marriage and divorce.
Conclusion: This evidence adds to research demonstrating adverse

range of socioeconomic and cultural settings. These effects should be
included in considerations of public health investments in preventing
and treating mental disorders.
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divorce in a subset of 12 countries (n = 30 729). Associations between
mental disorders and subsequent marriage and divorce were estimated

with lower likelihood of ever marrying (odds ratios ranging from 0.6 to
0.9), but these associations vary across ages of marriage. Associations
for early marriage (age 17 or younger), but negative associations come

associated with the largest population attributable risk proportions for

effects of mental disorders on life course altering events across a diverse

J. Breslau', E. Miller?, R. Jin®,

N. A. Sampson®, J. Alonso”,

L. H. Andrade®, E. J. Bromet®, G. de
Girolamo’, K. Demyttenaere®,

J. Fayyad®, A. Fukao'®,

M. Galdon'", 0. Gureje'?, Y. He'®,
H. R. Hinkov', C. Hu'®, V. Kovess-
Masfety'®, H. Matschinger'’,

M. E. Medina-Mora'®, J. Ormel"?,
J. Posada-Villa?, R. Sagar?,

K. M. Scott?, R. C. Kessler®

'Department of Internal Medicine, University of
California, “Department of Pediatrics, University of
California, Davis, CA, *Department of Health Care
Policy, Harvard Medical School, Boston, MA, USA,
“Health Services Research Unit, Institut Municipal
d’Investigacio Medica (IMIM-Hospital del Mar); CIBER
en Epidemiologia y Salud Pdblica (CIBERESP),
Barcelona, Catalonia, Spain, °Department & Institute of
Psychiatry, University of Sao Paulo, School of Medicine,
Sao Paulo, Brazil, ®Department of Psychiatry, Stony
Brook University, Stony Brook, NY, USA, “IRCCS Centro
S. Giovanni di Dio Fatebenefratelli, Bologna, Italy,
8Department of Psychiatry, University Hospital
Gasthuisberg, Leuven, Belgium, ®Department of
Psychiatry and Clinical Psychology, Institute for
Development, Research, Advocacy and Applied Care
(IDRAAC), St. George Hospital University Medical
Center and Faculty of Medicine, Balamand University,
Beirut, Lebanon, "°Department of Public Health,
Yamagata University Graduate School of Medicine,
Yamagata, Japan, ''Scoala Nationala de Sanatate
Publica, Management si Perfectionare in Domeniul
Sanitar Bucharest, (SNSPMPDSB), Romania,

'2 Department of Psychiatry, University College Hospital,
Ibadan, Nigeria, '*Shanghai Mental Health Center,
Shanghai, China, "Department of Global Mental
Health, National Center for Public Health Protection,
Sofia, Bulgaria, "°Shenzhen Institute of Mental Health,
Shenzhen, Guangdong, China, "®EA4069 Université Paris
Descartes, Paris, France, "Clinic of Psychiatry,
University of Leipzig, Leipzig, Germany, ®National
Institute of Psychiatry, Mexico City, Mexico,
YInterdisciplinary Center for Psychiatric Epidemiology,
University Medical Center, Groningen, the Netherlands,
Dipstituto Colombiano del Sistema Nervioso, Bogota
D.C. Colombia, 2'All India Institute of Medical Sciences
(AIIMS), New Delhi, India and ??Department of
Psychological Medicine, Wellington School of Medicine
and Health Sciences, Dunedin, New Zealand

Key words: mental disorders; marriage; divorce




Significant outcomes

Mental disorders, marriage, and divorce

Ronald C. Kessler, PhD, Department of Health Care
Policy, Harvard Medical School, 180 Longwood Ave.,
Boston, MA 02115, USA.

E-mail: ncs@hcp.med.harvard.edu

Accepted for publication March 24, 201

e Mental disorders are associated with lower likelihood of marriage at the age of 18 years or later
across 19 low-, medium-, and high-income countries.
e Mental disorders are associated with higher likelihood of divorce across 12 low-, medium-, and high-

income countries.

e Among mental disorders, specific phobia, major depression and alcohol abuse are associated with the
largest population attributable risk proportions for both reduction in marriage and increase in

divorce.

Limitations

e Data are based on retrospective recall of the symptoms of mental disorders.
e The association between mental disorders and divorce may partially reflect the influence of prior

marital distress.

Introduction

One of the ways that mental disorders may have
adverse life course consequences is by impairing a
person’s ability to form and maintain marital
relationships. Marriage confers a variety of benefits
(1). Entering a marriage improves earnings as well
as physical and mental health, while divorce has
negative effects on subsequent earnings and on the
economic and social wellbeing of children (2). If
mental disorders reduce the likelihood of marriage
or increase the likelihood of divorce, they would
limit access to these benefits of marriage. Epide-
miological evidence, all of which comes from
studies in high-income Western countries, is
mixed with respect to associations between
mental disorders and subsequent marriage, but
consistent in finding a positive association between
mental disorders and subsequent divorce.

Several studies have found that higher scores on
scales of non-specific distress are associated with
lower likelihood of subsequent marriage (3-5), but
other studies have not found evidence of this
predictive association (6-8). No association
between alcohol problems and marriage was
found in either of two studies that examined this
relationship (4, 8). The only study to examine
associations between a broad range of mental
disorders and subsequent marriage found counter-
vailing effects at different ages of marriage: mental
disorders were positively associated with early
marriage (i.e., prior to age 18) and negatively
associated with marriage at later ages (9). The

finding of variation across age at marriage is
particularly important in light of evidence that
early marriage may have adverse rather than
beneficial effects (10).

With respect to divorce, studies report that
married individuals with higher levels of distress
(8, 11-13), alcohol use (14), or psychiatric disor-
ders (15) are more likely to divorce. An important
limitation of prior studies of both marriage and
divorce has been the focus within studies on
associations with particular mental disorders, dis-
regarding potential confounding by co-occurring
disorders as well as potential mutually reinforcing
or countervailing interactions between disorders.

This study uses data from epidemiologic surveys
conducted in 19 high-, middle-, and low-income
countries to examine the associations between
psychiatric disorders and subsequent marriage
and data on 12 of these countries to examine
associations between psychiatric disorders and
subsequent divorce. The range of psychiatric dis-
orders is broader than in previous studies, notably
including more extensive assessment of externaliz-
ing disorders. Using these data, we examine the
associations between each type of disorder and
marriage, controlling for co-occurring disorders,
and whether associations between disorders and
marital relationships are different when disorders
co-occur than when they occur in isolation. In
addition, because of the large size and diversity of
the sample, we also investigate variations in the
associations of mental disorders with marriage and
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divorce across population subgroups. There is
some evidence that in the United States, there are
sex differences in relationship between health and
marital status that have changed over time (16),
but these patterns have not been examined in cross-
national perspective. The population level effects of
psychiatric disorders are then estimated to sum-
marize the societal burden of mental disorders in
lost years of marriage.

Aims of the study

To examine associations between a broad range of
mood, anxiety, impulse control, and substance use
disorders with subsequent marriage and divorce in
a large, diverse cross-national epidemiological
sample.

Material and methods
Samples

Data on marriage come from epidemiological
surveys conducted in 19 countries: five classified
by the World Bank as low or lower-middle income
(Colombia, India, Nigeria, China, and Ukraine),
five as upper-middle income (Brazil, Bulgaria,
Lebanon, Mexico, and Romania), and nine as
high income (The United States, Belgium, France,
Germany, Italy, Netherlands, Spain, Japan, and
New Zealand) (See Table 1). Twelve of these
countries also collected information on the timing
of divorce in respondents’ first marriages. The
countries lacking data on divorce were all high-
income countries: Belgium, France, Germany,
Italy, the Netherlands, Spain, and New Zealand.
Surveys were carried out in multistage clustered
area probability household samples representative
of specific regions (Brazil, India, and China) or the
entire nation (the remaining countries). Sample
sizes ranged from 2357 (Romania) to 12 790 (New
Zealand). Response rates ranged from 45.9%
(France) to 98.8% (India). The average response
rate, weighted by sample size, is 64.9%. Recruit-
ment and consent procedures were approved by
local Human Subjects committees monitoring the
study in each country. The 7-day interviewer
training and field quality control procedures were
standardized across countries. A more detailed
discussion of World Mental Health (WMH) train-
ing, quality control, and survey implementation is
presented elsewhere (17).

The interview was divided into two parts. Part I
assessed core disorders and was completed by all
respondents. Part II assessed additional disorders
and numerous correlates and was completed by
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100% of respondents who met criteria for any Part
I disorder plus a probability subsample of other
Part I respondents (100% of Part I respondents in
Romania). Based on a concern with the possibility
of recall bias, disorders defined as beginning in
childhood that often remit in early adulthood
(attention deficit hyperactivity disorder, conduct
disorder, oppositional defiant disorder, and sepa-
ration anxiety disorder) were assessed only among
respondents in the age range 18-44. The Part I
samples were weighted to adjust for differential
probabilities of selection and residual discrepancies
between sample and census on socio-demographic
and geographic variables. The Part I samples were
additionally weighted to adjust for under-sampling
of Part I respondents without Part I disorders. A
more detailed discussion of WMH sampling and
weighting is presented elsewhere (18).

Diagnostic assessment

Diagnoses were based on Version 3.0 of the WHO
Composite International Diagnostic Interview
(CIDI) (19), a fully structured lay-administered
interview that generates diagnoses according to
both ICD-10 and DSM-IV criteria. DSM-IV crite-
ria are used here. Translation and back translation
followed standard WHO procedures (20).

The 19 lifetime diagnoses include three mood
disorders (major depressive disorder, dysthymia,
and bipolar disorder), eight anxiety disorders
[panic disorder with or without agoraphobia,
generalized anxiety disorder, social phobia, specific
phobia, agoraphobia without panic disorder, post-
traumatic stress disorder (PTSD), and separation
anxiety disorder], four impulse control disorders
(attention deficit hyperactivity disorder, conduct
disorder, intermittent explosive disorder, and
oppositional-defiant disorder), and four substance
use disorders (alcohol abuse, alcohol dependence
drug abuse, and drug dependence). The prevalence
of each disorder in the total sample and the range
of prevalence of each disorder across the countries
in the sample are presented in Table S1 (see
Supporting Information section).

Blinded clinical reappraisal interviews found
generally good concordance between DSM-IV
diagnoses based on the CIDI (21) and those
based on the Structured Clinical Interview for
DSM-IV (22). The CIDI included retrospective
disorder age-of-onset reports based on a special
question sequence that has been shown experimen-
tally to improve recall accuracy. Premarital onset
of any mental disorder was defined as having a
disorder with age of onset less than the age at first
marriage.
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Table 1. WMH sample characteristics by World Bank income categories®

Sample size
Country by income

category Survey Sample characteristicst Field dates Age range Part | Part Il Response ratel

Low and Lower-middle

Colombia (31) NSMH All urban areas of the country 2003 18-65 4426 2381 87.7
(approximately 73% of the total
national population)

India$ WMHI Pondicherry region 2003-2005 18-97 2992 1373 98.8

Nigeria (32) NSMHW 21 of the 36 states in the country, 2002-2003 18-100 6752 2143 79.3
representing 57% of the national
population. The surveys were
conducted in Yoruba,

Igbo, Hausa
and Efik languages
PRC (33) Beijing-WMH Beijing and Shanghai metropolitan 2002-2003 18-70 5201 1628 74.7
Shanghai-WMH areas
PRCS Shenzhen Shenzhen metropolitan area. 2006-2007 18-88 7134 2476 80.0

Included temporary residents as
well as household residents

Ukraine (34) CMDPSD Nationally 2002 18-91 4725 1720 78.3
representative
Total 31230 "
Upper-middle
Brazil (35) S&o Paulo S@o Paulo metropolitan area 2005-2007 18-93 5037 2942 81.3
Megacity
Bulgaria (36) NSHS Nationally representative 2003-2007 18-98 5318 2233 720
Lebanon (37) LEBANON Nationally representative 2002-2003 18-94 2857 1031 70.0
Mexico (38) M-NCS All urban areas of the country 2001-2002 18-65 5782 2362 76.6

(approximately 75% of the total
national population)

Romania (39) RMHS Nationally representative 2005-2006 18-96 2357 2357 70.9
Total 21 351 10 925

High
Belgium (40) ESEMeD Nationally representative. The 2001-2002 18-95 2419 1043 50.6

sample was selected from a
national register of Belgium
residents
France (41) ESEMeD Nationally representative. The 2001-2002 18-97 2894 1436 459
sample was selected from a
national list of households
with listed telephone

numbers
Germany (41) ESEMeD Nationally representative 2002-2003 18-95 3555 1323 57.8
[taly (42) ESEMeD Nationally representative. The 2001-2002 18-100 4712 1779 7.3

sample was selected from
municipality resident

registries
Japan (43) WMHJ Eleven metropolitan areas. 2002-2006 20-98 4129 1682 55.1
2002-2006 Although samples from a

clustered household sample,
there was no within-household
clustering because of setting the
sampling fraction so that some
households were skipped after
enumeration because residents
fall below the specified
sampling fraction
The Netherlands (41) ESEMeD Nationally representative. The 2002-2003 18-95 2372 1094 56.4
sample was selected from
municipal postal
registries
New Zealand{ (44) NZMHS Nationally representative 2003-2004 18-98 12 790 7312 73.3
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Table 1. Continued

Sample size
Country by income [
category Survey Sample characteristics Field dates Age range Part | Part Il Response rate
Spain (45) ESEMeD Nationally representative 2001-2002 18-98 5473 2121 78.6
United States (46) NCS-R Nationally representative 2002-2003 18-99 9282 5692 709
Total 47 626 23 482

NSMH, The Colombian National Study of Mental Health; WMHI, World Mental Health India; NSMHW, The Nigerian Survey of Mental Health and Wellbeing; B-WMH, The
Beijing World Mental Health Survey; S-WMH, The Shanghai World Mental Health Survey; CMDPSD, Comorbid Mental Disorders during Periods of Social Disruption; NSHS,
Bulgaria National Survey of Health and Stress; LEBANON, Lebanese Evaluation of the Burden of Ailments and Needs of the Nation; M-NCS, The Mexico National Comorbidity
Survey; RMHS, Romania Mental Health Survey; ESEMeD, The European Study Of The Epidemiology Of Mental Disorders; WMHJ2002—2006, World Mental Health Japan Survey;
NZMHS, New Zealand Mental Health Survey; NCS-R, The US National Comorbidity Survey Replication.

*The World Bank. (2008). Data and Statistics. Accessed May 12, 2009 at: http://go.worldbank.org/D7SNOB8YUO.

TMost WMH surveys are based on stratified multistage clustered area probability household samples in which samples of areas equivalent to counties or municipalities in the
United States were selected in the first stage followed by one or more subsequent stages of geographic sampling (e.g., towns within counties, blocks within towns, and
households within blocks) to arrive at a sample of households, in each of which a listing of household members was created and one or two people were selected from this
listing to be interviewed. No substitution was allowed when the originally sampled household resident could not be interviewed. This is the design used in the studies listed
above unless otherwise noted. These household samples were selected from census area data in all countries other than France (where telephone directories were used to
select households) and the Netherlands (where postal registries were used to select households). Several WMH surveys (Belgium, Germany, and Italy) used municipal resident
registries to select respondents without listing households. The Japanese sample is the only totally un-clustered sample, with households randomly selected in each of the
four sample areas and one random respondent selected in each sample household. 13 of the 21 surveys are based on nationally representative (NR) household samples.
1The response rate is calculated as the ratio of the number of households in which an interview was completed to the number of households originally sampled, excluding
from the denominator households known not to be eligible either because of being vacant at the time of initial contact or because the residents were unable to speak the
designated languages of the survey. The weighted average response rate is 64.9%.

8Country-specific data are currently unpublished.

9New Zealand interviewed respondents 16+ but for the purposes of cross-national comparisons we limit the sample to those 18+.

Statistical analysis

Discrete time survival models (23, 24) were spec-
ified to estimate covariate-adjusted associations
between premarital mental disorders and age of
first marriage in the entire sample and age of first
divorce in the subsample of respondents with at
least one marriage. In these models, each year a
respondent is at risk, up to their age at the
occurrence of the outcome or their age at inter-
view, is represented by a separate observation.
Models for first marriage included all person-years
up to the age at first marriage or age at interview
for those respondents who had never married.
Models for divorce included all person-years from
the first year of marriage through the age at
divorce, age at widowhood for those respondents
who reported that their first marriage ended in the
death of their spouse, or age at interview for those
respondents still married to their first spouse. The
resulting person-year datasets are analyzed using
logistic regression models with dummy-variable
covariates specifying the year of life that each
observation represents. Chronological age was
used as the time scale. In models for age at first
marriage, additional statistical controls were
included for sex, age, educational attainment, and
country. In models for divorce, statistical controls
were included for sex, age, educational attainment,
years since marriage, months dating prior to
marriage, and country. Premarital mental disor-
ders were added as time-varying covariates, i.e., as
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present in the year of onset and subsequent person-
years. Model coefficients are presented as odds
ratios, which indicate the relative odds of the
outcome in a person who had onset of a disorder
prior to the outcome compared with someone
without the disorder at the time of the outcome.

Comparisons of alternative models using fit
statistics, Bayes and Akaike information criteria,
were conducted to evaluate two additional issues.
First, departures from additivity of the effects of
individual disorders on marriage and divorce were
assessed by comparing a model with all the mental
disorders as simultaneous predictors (i.e., a model
assuming additivity of effects on the logit scale)
with a model including the mental disorders and a
set of dummy variables indicating the total number
of disorders. These dummy variables can be
interpreted as diffuse interactions (25) between
the disorders, which indicate whether and how
associations between disorders and outcomes are
modified by comorbid disorders. A significant
interaction indicates a departure from additivity
of the effects of individual disorders. A positive
interaction indicates supra-additive effects (i.e.,
that disorders are more strongly associated with
marriage or divorce when they occur together than
when they occur in isolation), and a negative
interaction indicates sub-additive effects.

Second, variations in the associations of disor-
ders with marriage and divorce were assessed by
comparing series of models including interaction
terms. Variation in the association of disorders



with marriage was examined with respect to sex,
country income level (low, medium and high), and
time period (early, on-time and late age at mar-
riage). Age at marriage was defined as ‘early’ for
person-years prior to age 18, as ‘on-time’ for
person-years from age 18 to the age at the
country-specific 75th percentile of age at marriage
for each country, and as ‘late’ for person-years
beyond the country-specific 75th percentile of age
at marriage. Variation in the association of disor-
ders with divorce was examined with respect to
years since first marriage, months dating prior to
marriage, sex, age period, and income level of
country. Models were compared in a ‘top-down’
order, from the most expanded model to a model
with no interaction terms. Population attributable
risk proportions were estimated using the covari-
ate-adjusted discrete time survival models. Model-
based predicted prevalence of each outcome was
calculated under two conditions, first using the
actual sample distribution of premarital mental
disorders and second after simulating the removal
of their effect by artificially setting all disorder
indicators to ‘zero’. The difference between the
predicted prevalence under these two conditions is
interpreted as the reduction or increase in the
outcome attributable to premarital disorders under

Mental disorders, marriage, and divorce

the assumption that the models represent actual
causal relationships.

Results
Prevalence of marriage and divorce in the sample

The proportion of people marrying early (before
age 18) varies dramatically across countries from
lows of 0.2% in Japan, 0.4% in Germany, and
0.6% in the two surveys in China to highs of 12.3%
in Mexico and 13.8% in India (Table 2). Between
31.0% (Colombia) and 65.5% (Ukraine) of people
unmarried before age 18 got married ‘on-time’,
meaning prior to the age at which 75% of adults in
their country were married. Of people still unmar-
ried at this age, between 24.4% (Colombia) and
75.4% (Ukraine) married for the first time at a
later age.

The proportion of marriages ending in separa-
tion or divorce was 17.9% for the 12 countries
for which data were available. Separation and
divorce were relatively uncommon in Lebanon
(4.4%) and the China studies (8.1% and 5.0%)
and much higher in Colombia (25.0%), Ukraine
(25.6%), Brazil (28.0%), and the United States
(39.6%).

Table 2. Prevalence of early, on-time, and late marriage and divorce or separation across the WMH countries™

Early marriage

On-time marriage

Late marriage Divorce or separation

SE % SE % SE

Country by income category % SE %

Low and lower middle
Colombia 6.3 0.9 31.0 1.7 24.4 20 25.0 1.7
India 13.8 1.0 51.8 2.1 74.4 4.6 25 04
Nigeria 14 0.6 458 15 69.3 37 19.9 1.2
China (Beijing /Shanghai) 06 0.2 56.7 1.8 n7 4.0 8.1 1.1
China (Shenzen) 0.6 0.3 374 12 67.8 28 5.0 0.6
Ukraine 38 0.7 65.5 1.7 75.4 26 256 1.6

Upper middle
Brazil 10.7 0.9 52.2 12 66.0 29 28.0 1.6
Bulgaria 8.7 06 61.5 15 66.8 27 10.2 1.1
Lebanon 99 1.2 449 2.3 55.1 47 44 1.0
Mexico 12.3 1.0 48.1 15 48.4 27 118 09
Romania 58 0.7 58.3 1.3 68.8 18 12.1 08

High
Belgium 12 0.4 545 20 58.9 34 N/A N/A
France 22 0.7 485 28 50.4 41 N/A N/A
Germany 04 02 39.3 22 44.4 24 N/A N/A
Italy 26 0.4 55.9 1.6 58.4 30 N/A N/A
Japan 02 0.1 57.7 1.8 67.2 38 97 1.1
The Netherlands 15 0.6 475 2.2 59.4 4.4 N/A N/A
New Zealand 13 0.2 51.6 1.1 52.6 18 N/A N/A
Spain 19 0.4 52.2 1.6 59.7 36 N/A N/A
United States 6.5 05 53.9 12 58.9 20 39.6 1.1

All countries 53 0.1 51.0 03 58.5 06 179 03

*Early marriage = marriage prior to age 18; On-time marriage = Marriage between 18 and country-specific 75th percentile for age at marriage among those not married before
18; Late marriage = marriage after the 75th percentile of age of marriage among those not married before the 75th percentile of age at marriage. Divorce or Separation is
given as the proportion of people who were ever married. Information on the timing of divorce was not available from Belgium, France, Germany, Italy, the Netherlands, New

Zealand, and Spain.
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co-occurring disorders; when a categorical variable

Mental disorders and marriage indicating the total number of co-occurring

In separate survival models, 14 of the 18 disor- premarital disorders was added to the model
ders are significantly associated with lower like- including all the individual disorders, it was not
lihood of marriage after adjustment for sex, age, significantly associated with marriage (33 = 1.5,
country, and educational attainment with signif- P = 0.833). This finding supports the additivity of
icant odds ratios (OR) in the range of 0.6 to 0.8 effects of individual disorders to the logit of the
(Table 3, column 1). The disorders significantly relative odds of marriage.
associated with marriage include all 10 internal- Testing of models with statistical interactions
izing disorders, all four substance use disorders, found that the best fitting model is one that
and none of the externalizing disorders. When all includes a statistical interaction between disorders
18 disorders are entered as simultaneous predic- and age at marriage (early, on-time and late age
tors (Table 3, Column 2), the ORs are attenuated at marriage). The rightmost three columns of
for those disorders negatively associated with Table 3 show associations between disorders and
marriage in the adjusted bivariate model, with marriage separately for each of these time
statistical significance sustained for nine disor- periods. Associations between disorders and
ders. Conduct disorder, which was not associated marriage are generally null for early age at
with marriage prior to adjustment for co-occur- marriage, but negative associations come to
ring disorders, is positively associated with mar- predominate at later ages. ORs for early mar-
riage (OR = 1.2, 95% CI 1.0-1.3) after this riage are nearly equally divided between those
adjustment. less than and those >1.0. Only two reach
Associations between individual disorders and statistical significance: a weak positive association

marriage were not modified by the number of (OR = 1.3, 95% CI 1.1-1.6) between specific

Table 3. Association between premarital mental disorders and the age of first marriage®

Model 1: Individual Model 2: All
disorders disorders Model 3: All disorders by age periodf
Early marriage On-time marriage Late marriage

Disorder OR 95% Cl OR 95% Cl OR 95% Cl OR 95% Cl OR 95% Cl
Anxiety

Panic disorder 0.7 0.6, 08 09 08, 1.0 08 05,12 1.0 08, 1.1 0.8 07,11

GAD 0.7 06,08 08 08,09 1.1 07,19 0.9 08, 1.0 0.9 07,12

Social phobia 08 08,09 1.0 09, 1.0 09 07,11 09 08, 1.0 1.0 09,612

Specific phobia 091 09, 1.0 1.0 1.0, 1.1 1.3 11,16 1.0 1.0, 1.1 0.8 07,09

Agoraphobia 08 07,09 09 08, 1.1 09 05,15 0.9 07,11 0.6 04,09

PTSD 0.7 06,07 08 07,09 09 06,15 09 08, 1.1 0.8 06, 1.1

SAD /ASA 08 07,08 09 08,09 08 06, 1.1 0.9 08,11 0.8 06, 1.1
Mood

Major depression 0.6 06, 0.7 0.7 06, 0.7 1.1 08,15 08 07,08 0.7 06,08

Dysthymia 0.6 05,07 08 07,09 1.0 05,21 09 07,11 0.7 06,10

Bipolar 0.7 06,08 08 07,09 1.1 06, 2.1 08 07,10 0.7 05,09
Impulse

0DD 09 08, 1.0 1.1 09,12 09 05,16 0.9 07,11 1.3 08, 2.1

CD 1.0 09, 1.1 1.2% 1.0, 1.3 14 09,22 1.0 09,12 13 09,18

ADHD 09 08, 1.0 1.0 09,12 05 03,08 1.1 09,13 1.1 07,17

IED 1.0 09, 1.1 1.1 1.0, 1.2 09 06,15 1.1 1.0,1.2 0.9 07,12
Substance

Alcohol abuse w/without dependence 08 08,09 1.0 09, 11 1.0 04,25 09 08,10 0.7 06,09

Alcohol dependence 0.6 06,07 0.7 07,08 1.2 03,51 08 07,09 08 06, 1.1

Drug abuse w/without dependence 0.7 07,08 09 08,10 1.0 03,38 0.7 06, 08 12 09,16

Drug dependence 0.6 05,07 08 07,1.0 2.1 04,104 0.9 06, 1.1 08 05,13

SAD, seasonal affective disorder; PTSD, post-traumatic stress disorder; GAD, generalized anxiety disorder; ASA, adult separation anxiety; ODD, oppositional defiant disorder;
CD, conduct disorder; IED, intermittent explosive disorder.

*0dd ratios estimated in discrete time survival models. In Model 1, associations are estimated for each disorder separately, with statistical controls for sex, age, country, and
educational attainment. In Model 2, associations are estimated for all disorders simultaneously with the same statistical controls. In Model 3, associations are estimated for
all disorders simultaneously, stratified by age of marriage, with the same statistical controls.

TEarly Marriage = marriage prior to age 18, On-time marriage = between age 18 and the country-specific 75th percentile of age at marriage, Late marriage = above the
country-specific 75th percentile of age at marriage.

+Bound of confidence interval rounds to 1, but P-value < 0.05.
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phobia and early marriage, and a strong negative
association (OR = 0.5, 95% CI 0.3-0.8) between
Attention deficit hyperactivity disorder (ADHD)
and early marriage. Six ORs < 1.0, indicating
lower odds of marriage, reach statistical signifi-
cance for on-time marriage and five reach statis-
tical significance for late marriage. Major
depressive disorder, bipolar disorder, and alcohol
abuse are significantly associated with lower
likelihood of both on-time and late marriage.

Mental disorders and divorce

In separate survival models, all 18 mental disorders
are significantly associated with divorce after
adjustment for sex, age, country, years since
marriage, months dating prior to marriage, and
educational attainment (Table 4, Column 1). The
adjusted bivariate ORs ranged from 1.2 to 1.8.
There is some attenuation of these associations
when all 18 disorders are examined simultaneously,
but 17 of the 18 ORs remain > 1, indicating higher

Mental disorders, marriage, and divorce

risk for divorce, with eight reaching statistical
significance. Statistically significant ORs are the
range 1.2-1.6.

Contrary to the results regarding marriage,
there is some evidence that the associations
between specific disorders and divorce are modi-
fied by the number of co-occurring disorders.
Accounting for the specific associations of each of
the 18 individual disorders with divorce, the
number of co-occurring disorders is significantly
associated with divorce (y3 = 9.6, P = 0.047)
(Table 4, Column 3). The ORs associated with
having two, three, or four disorders are not
different than one, indicating that the joint effects
of an individual’s first four co-occurring disorders
on divorce are additive. The OR associated with
having five or more disorders is significantly less
than one (OR = 0.6, 95% CI 0.4-0.9), indicating
that for the relatively small group of individuals
with extremely high levels of comorbidity, addi-
tional disorders are not associated with additional
increases in risk of divorce.

Table 4. Association between premarital mental disorders and the age of first divorce in all countries®

Model 1: Individual

Model 3: All disorders with

disorders Model 2: All disorders number of disorders
Disorder OR 95% Cl OR 95% Cl OR 95% Cl
Anxiety
Panic disorder 14 11,16 11 09,13 1.1 09,13
GAD with hierarchy 1.4 12,18 1.2 09,15 1.1 09, 14
Social phobia 14 12,16 1.3 12,15 1.1 1.0,1.3
Specific phobia 13 12,15 1.2+ 1.0,1.3 1.1+ 1.0, 1.3
Agoraphabia 1.6 13,20 1.4+ 1.0,1.8 1.3+ 1.0,1.7
PTSD 1.7 14,21 15 12,18 1.4 12,17
SAD /ASA 15 13,18 14 12,17 13 11,15
Mood
Major depression 16 15,18 16 14,18 15 13,17
Dysthymia 15 12,19 1.0 07,13 1.0 08,13
Bipolar 1.6 12,21 1.2 09,16 1.3 1.0, 1.7
Impulse
0bD 1.8 14,22 1.3 09,17 1.2 09,15
cD 1.7 13,23 14 1.0, 2.0 13 09,18
ADHD 1.6 12,20 1.1 08,15 1.1 09,14
IED 12 11,14 1.1 09,13 1.0 08,12
Substance
Alcohol abuse w/without dependence 17 1519 1.6 14,19 1.4 12,17
Alcohol dependence 18 15,22 1.0 08,13 1.2 09,16
Drug abuse w/without dependence 18 14,22 1.6 12,22 13 09,17
Drug dependence 17 13,24 0.7 0512 09 06,14
Number of disorders
Exactly two disorders 1.0 08,12
Exactly three disorders 09 07,11
Exactly four disorders 1.0 07,13
5+ disorders 0.6 04,09

SAD, seasonal affective disorder; PTSD, post-traumatic stress disorder; GAD, generalized anxiety disorder; ASA, adult separation anxiety; ODD, oppositional defiant disorder;

CD, conduct disorder; IED, intermittent explosive disorder.

*0dd ratio estimated in discrete time survival models. In Model 1, associations are estimated for each disorder separately, with statistical controls for sex, age, country, years
since marriage, months dating prior to marriage, and educational attainment. In Model 2, associations are estimated for all disorders simultaneously with the same statistical
contrals. In Model 3, associations are estimated for all disorders and the total number of disorders simultaneously, along with the same statistical controls.

TBound of confidence interval rounds to 1.0, but P-value < 0.05.
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Interactions of disorders with years since first
marriage, months dating prior to marriage, sex,
age period and income level of country were tested.
The main effects model was found to have the best
fit according to both Akaike and Bayes informa-
tion criteria (detailed results available on request).

Population attributable risk proportions

Discrete time survival models for marriage and
divorce were used to simulate changes in the
prevalence of marriage and divorce attributed to
mental disorders, under the assumption that the
associations in these models represent causal effects
(Table 5). The estimated population attributable
risk proportions are useful because they combine
information on the prevalence and strength of
association with the outcome for each disorder into
a single term that can be compared across individ-
ual disorders and with other factors affecting
marriage and divorce. Specific phobia accounts
for an increase of 3.6% in the prevalence of early
marriage and a decrease of 1.2% in the prevalence
of late marriage. Major depressive disorder and
alcohol abuse are associated with decreases in the
prevalence of on-time or late marriage of over 1%.

The same three disorders have the largest pop-
ulation attributable risks for divorce. Specific
phobia, major depression, and alcohol abuse are
associated with the largest proportions of divorces
(1.3%, 4.0% and 2.9% respectively). PTSD is
associated with slightly smaller population attrib-
utable risk than specific phobia, 1.0% of divorces.

Taken together, the estimated impact of mental
disorders is a 1.9% increase in the prevalence of
early marriage, reductions in on-time and late
marriage of 2.7% and 6.7% respectively, and a
12% increase in the prevalence of divorce.

Discussion

Evidence from this large multinational sample
suggests that mental disorders contribute to reduc-
ing time spent in marriage both by reducing the
overall probability of becoming married and by
increasing the likelihood of divorce among people
who marry. The evidence adduced here in support
of this conclusion differs in important ways from
previous studies. First, only disorders with onset
prior to age at first marriage were considered as
predictors of marriage and only disorders with
onset prior to age at first divorce were considered

Table 5. Population attributable risk proportions of marriages and divorces because of mental disorders™

Marriagest
Disorder Early (%) On-time (%) Late (%) Divorces (%)
Anxiety
Panic disorder -03 0.0 -0.2 0.1
GAD 0.2 -0.1 -0.1 0.2
Social phobia -0.6 -04 0.0 0.6
Specific phobia 36 0.1 =12 13
Agoraphobia -02 0.0 -03 04
PTSD -0.1 -0.1 -0.3 1.0
SAD /ASA -06 —-0.1 -0.2 09
Mood
Major depression 0.3 -10 -22 40
Dysthymia 0.0 -0.1 -0.2 -0.1
Bipolar 0.1 -0.1 -0.3 0.3
Impulse
0bD -0.1 0.1 0.1 0.2
CD 05 0.0 0.1 0.3
ADHD -09 0.1 0.1 0.0
IED -0.1 0.1 -0.1 -0.1
Substance
Alcohol abuse w /without dependence 0.0 -03 -1.2 29
Alcohol dependence 0.1 -0.2 -0.3 0.3
Drug abuse w/without dependence 0.0 -04 02 05
Drug dependence 02 -0.1 -0.1 -0.2
All disorders 19 -2.7 -6.7 12.0

SAD, seasonal affective disorder; PTSD, post-traumatic stress disorder; GAD, generalized anxiety disorder; ASA, adult separation anxiety; ODD, oppositional defiant disorder;

CD, conduct disorder; IED, intermittent explosive disorder.

*PARPs estimated as the change in predicted prevalence of the outcome when the effects of premarital mental disorders are removed from the population. Positive
percentages indicate increases in the outcome associated with the presence of the disorder.
‘+Early Marriage = marriage prior to age 18, On-time marriage = between age 18 and the country-specific 75th percentile of age at marriage, Late marriage = above the

country-specific 75th percentile of age at marriage.
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as predictors of divorce. This specification reduces
the possibility that the results arise from reverse
causality, i.e., the effect of marriage on marriage
and divorce on onset of psychiatric disorders.
Second, the diverse cross-national sample, includ-
ing population-based samples from low-, middle-,
and high-income countries, suggests that the
observed patterns are not restricted to a narrow
social or cultural setting. Statistical tests found no
evidence that the association between mental
disorders and marital outcomes varies across
countries at different income levels. It is important
to note that the sample is not global, and there are
likely to be exceptions to these patterns. However,
the consistency of results across this diverse set of
countries provides strong confirmation that these
relationships have broad cross-cultural validity.

There are some important deviations from the
general pattern of negative associations between
mental disorders and subsequent marriage. First,
associations of impulse control disorders with
marriage contrast with those of mood, anxiety,
and substance use disorders. There are no signif-
icant associations with marriage for this group of
disorders in the adjusted bivariate models, and in
the model with all disorders, there is a weak but
statistically significant positive association between
conduct disorder and marriage. Disinhibition in
interpersonal relationships associated with these
disorders may facilitate formation of marital rela-
tionships, after accounting for comorbid disorders.
ADHD, which is associated with impaired rather
than disinhibited interpersonal relationships, is
strongly negatively associated with early marriage.
ADHD has not been assessed in prior epidemio-
logical studies of the consequences of mental
disorder for marital relationships.

Second, as previous studies in the United States
had found (9), the association between mental
disorders and marriage varied across age at mar-
riage. Prior to age 18, associations of mental
disorders with marriage are generally quite weak
with the exceptions of the positive association
between specific phobia and marriage and the
negative association between ADHD and marriage
mentioned above. The negative association
between mental disorders and marriage emerges
in the on-time and late marriages. Previous
researchers commenting on evidence of a positive
association between mental disorders and early
marriage have suggested that distressed adolescents
may be motivated to marry in order to escape
stressful home environments (26). Negative associ-
ations of mental disorders with on-time and late
marriages may arise from combination of func-
tional limitations associated with the disorders and
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stigma (27), negative perceptions of people with
disorders by potential partners.

Although the associations between individual
psychiatric disorders and first marriage are relatively
weak, ranging from 0.7 to 0.9 in the additive logistic
model, the evidence supports additivity of effects of
co-occurring disorders. This implies that the total
impact of disorders on marriage for a person with
multiple co-occurring disorders, which can be esti-
mated by multiplying the odds ratios associated with
each individual disorder, may be quite large. For
instance, at late ages of marriage, the odds of
becoming married for a person with a history of
specific phobia, major depression, and alcohol abuse
would be 0.8 x 0.7 x 0.7 = 0.4, relative to a person
with no disorder. Additivity of effects also implies
that removing the effect of any single disorder would
have an equally positive impact for individuals with
complex psychopathology involving multiple disor-
ders as for individuals with a single disorder.

Associations of mental disorders with divorce in
a first marriage are more pervasive across catego-
ries of disorder, including impulse control disor-
ders. These associations are consistent across
countries, despite wide cross-national variations
in the baseline divorce rates. A previous study that
examined the consistency of risk factors for divorce
in the United States also found that the risk factors
for divorce are very similar across historical
periods with wide variation in rates of divorce
(28). These associations are likely to reflect two
interrelated factors. First, people with psychiatric
disorders are likely to have difficulty in managing
interpersonal relationships over time. Second,
people with psychiatric disorders may be impaired
in other areas of life, such as work performance,
and those extra-familial limitations have secondary
effects on fulfilling role expectations within the
family. It is likely that mental disorders account for
some portion of the association reported between
divorce and behaviors during marriage, such as
frequent intoxication (14).

There is some evidence of a departure from
additivity in the joint effects of multiple co-occur-
ring disorders on divorce, but only at very high
levels of comorbidity which affect a small portion
of the population. Associations with divorce are
roughly additive for the first four premarital
disorders. The increment of risk associated with
an additional disorder is only reduced for the fifth
or higher number disorders. For instance, the
predicted relative odds of divorce in a first
marriage for a person with a premarital history
of the same three disorders examined above —
specific phobia, major depression, and alcohol
abuse — compared to a person with no premarital
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disorder would be 1.1 x 1.4 x 1.5x 09 = 2.1. If,
in addition, this person also had panic disorder
and posttraumatic stress disorder, the predicted
odds of first divorce relative to someone with no
disorder would be the same: 1.1 x 1.4 x 1.5 x 1.1
x1.4x%x0.6 = 2.1.

Taken together, mental disorders account for a
small but meaningful reduction in the proportion
of people who marry and increase in the propor-
tion of people in their first marriage who divorce.
These estimates are based on the assumption that
the coefficients reported in Tables 1 and 2 represent
causal effects of disorders on marriage or divorce.
While the models from which these coefficients
were derived are covariate adjusted, this assump-
tion is unlikely to hold. Therefore, estimates of the
population attributable risk should be taken as
heuristic upper bounds to the likely societal effects
of disorders on marriage and divorce.

Notably, about half of the societal impact of
mental disorders on divorce is attributed to two
disorders: major depression and alcohol abuse.
These two disorders also have among the largest
population attributable risks for on-time and late
marriage. Clinical and/or public health interven-
tions that aim to reduce the negative impact of
disorders on marital relationships might be best
targeted at these conditions. Current intervention
programs that target major depression or alcohol
abuse should also consider assessing intervention
effects on marital relationships.

Several limitations of this study should be noted.
First, assessments of mental disorders are based on
retrospective reports and are thus likely to be
underestimates of the actual prevalence of disor-
ders. Second, reporting accuracy may differ across
countries because of differences in the extent to
which mental illness is stigmatized. Statistical
adjustment for variations across individual coun-
tries minimizes the likelihood that this type of
variation affects the pooled cross-national results.
Third, the survey data did not allow for separate
analysis of the impact of mental disorders on
formation of relationships on the one hand and
entry into marriage on the other. Future studies
that make this distinction could advance under-
standing of how particular disorders disrupt
romantic relationships.

Evidence of an adverse impact on marital rela-
tionships adds to evidence regarding the impact of
mental disorders on a range of adverse events across
the lifespan, including early termination of educa-
tion (29) and lower earnings (30). Findings that were
originally reported in the United States have now
been reported in cross-national studies, suggesting
mental disorders disrupt life course trajectories
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across a very wide range of cultural and social
settings. In addition, through effects on marriage,
mental disorders are likely to have various adverse
ramifications, including increased exposure to other
adverse events and reduced quality of family
environment for children (1).
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