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Abstract

Background—The purpose of this review is to systematically appraise the peer-reviewed literature
about the genetic and environmental determinants of psychiatric comorbidity, focusing on four of
the most prevalent types of psychopathology: anxiety disorders, depression, conduct disorder and
substance abuse.

Methods—We summarize existing empirical research on the relative contribution that genetic,
nonshared and shared environmental factors make to the covariance between disorders, and evidence
about specific genes and environmental characteristics that are associated with comorbidity.

Results—94 articles met the inclusion criteria and were assessed. Genetic factors play a particularly
strong role in comorbidity between major depression and generalized anxiety disorder or
posttraumatic stress disorder, while the non-shared environments makes an important contribution
to comorbidity in affective disorders. Genetic and non-shared environmental factors also make a
moderate-to-strong contribution to the relationship between CD and SA. A range of candidate genes,
such as SHTTLPR, MAOA, and DRD1-DRD4, as well as others implicated in the central nervous
system, has been implicated in psychiatric comorbidity. Pivotal social factors include childhood
adversity/ life events, family and peer social connections, and socioeconomic and academic
difficulties.

Limitations—Methodological concerns include the use of clinical case-control samples, the focus
on a restricted set of individual-level environmental risk factors, and restricted follow-up times.
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Conclusions—Given the significant mental health burden associated with comorbid disorders,
population-based research on modifiable risk factors for psychiatric comorbidity is vital for the
design of effective preventive and clinical interventions.
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comorbidity; anxiety; depression; substance abuse; conduct disorder; epidemiology; genetics

INTRODUCTION

Psychiatric comorbidity is the presence, simultaneously or in sequence, of two or more
disorders in an individual within a certain time period (Angold et al., 1999; de Graaf et al.,
2002; Stein et al., 2001). The National Comorbidity Survey Replication (NCSR) found that
27.7 percent of the respondents had two or more disorders during their lifetime (Kessler RC
et al., 2005). Persons with comorbid psychiatric disorders have more severe symptoms and
lower social competence than those with a single disorder (Kushner et al., 2000; Latkin and
Mandell, 1993; Libby et al., 2005; Schuckit MA, 2006). Moreover, comorbidity is associated
with worse prognosis (Angold et al., 1999), so identifying persons at the greatest risk for
comorbidity early becomes a public health priority.

This review synthesizes the current literature on the genetic and environmental determinants
of psychiatric comorbidity. We focus our review on four of the most prevalent psychiatric
disorders: depression (herein referred to as DEP), including major depression (MD)(Kessler
et al., 2007) and dysthymia (Wittchen et al., 1994); anxiety (herein referred to as ANX),
including generalized anxiety disorder (GAD) (Barlow and Wincze, 1998), posttraumatic
stress disorder (PTSD)(Kessler et al., 1995), panic disorder (PD) (Kircanski et al., 2009),
separation anxiety (SAD) (Shear et al., 2006), social phobia (Ruscio et al., 2008), agoraphobia
(Curtis et al., 1998), obsessive compulsive disorder (OCD) (Grant et al., 2004), and
overanxious disorder (OAD) (Manassis, 2000); conduct disorder (CD) (Petitclerc and
Tremblay, 2009), antisocial personality disorder (ASPD) (Grant et al., 2004); opposition
defiant disorder (ODD)(Grant et al., 2004); attention deficit hyperactivity disorder (ADHD)
(Biederman, 2005); and substance use/abuse (SU/SA), including alcohol (Hasin et al., 2007),
tobacco (Breslau et al., 2001) and drug abuse/dependence (Warner et al., 1995). According to
the National Comorbidity Survey (NCS), 28.8% of the US population suffered from an anxiety
disorder sometime in their life, while 20.8% suffered from a mood disorder, 14.6% engaged
in SA and 9.5% presented symptoms of CD (Kessler et al., 2005). The co-occurrence of these
conditions has been consistently documented in clinical and population samples (Kendler et
al., 2003a; Kessler et al., 2005).Our review builds on a previous assessment of the patterns of
comorbidity between these four disorders from childhood to adulthood (Cerda et al., 2008). In
our previous systematic review of prospective, population-based studies of psychiatric
comorhidity published between 1970 and 2007 (Cerda et al., 2008), we found evidence that
the concurrent and sequential links between CD, substance use/abuse, ANX and DEP are
neither random nor a result of bias from help-seeking clinical samples. However, a key
unanswered question relates to the causes of comorbidity: the direction and mechanisms
underlying causal links, as well as the potential spurious nature of such links. A review of the
risk factors associated with the initiation and maintenance of comorbid conditions can help
illuminate the mechanisms that underlie comorbidity in psychopathology. This is the first
attempt, to the best of our knowledge, to summarize the existing literature on the genetic and
environmental determinants of comorbidity across internalizing and externalizing disorders.
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This review encompasses the peer-reviewed literature published between 1976 and 2008. We
limited our review to these years in order to best characterize current thinking about psychiatric
comorbidity, and to include studies that use methods that are considered standard today. The
literature reviewed was identified through the Web of Science (Social Science Citation Index
and Science Citation Index), and it covered both US and international studies about concurrent
and sequential comorbidity between ANX, DEP, SU/SA and CD. To review studies on the
relative contribution of genetic and environmental factors, we restricted the search to twin
studies that tease apart the relative contribution of genetics and environmental factors (Button
et al., 2006; Kendler, 1996; Kendler et al., 2007; Kendler et al., 2003b; Silberg et al., 2003).
For the assessment of genetic influences, we considered clinical, twin/family, and population-
based studies. For environmental influences, we only considered prospective population-based
studies due to the recall, selection and temporality biases inherent to retrospective and clinical
studies of environmental determinants of psychopathology. The search was limited to English-
language studies in biomedical research.

Keywords included the following: 1) for SU/SA: SA, alcohol abuse, drug abuse, cannabis,
cocaine, heroin, street drugs, smoking, and injection drug use; 2) for DEP: depression,
dysthymia, dysthymic disorder, mood disorder, major depression, major depressive disorder,
internalizing disorder; 3) for CD: CD, antisocial personality, antisocial, opposition defiant
disorder, criminal behavior, externalizing behavior/disorder; 4) for ANX: anxiety, panic,
phobia, GAD, OCD, PTSD, SAD, OAD, social phabia, social anxiety disorder, agoraphobia,
internalizing disorder; 5) for comorbidity: comorbidity, joint trajectories, trajectories,
concurrent, co-occurrence, risk pathways, chain of risk; 6) for environmental factors:
environment, social environment, residence characteristics, neighborhood, social class,
income, socioeconomic factors, poverty, disadvantage, social networks, social cohesion,
collective efficacy, social control, social support, discrimination, segregation, parenting,
family environment, peer networks, deviant peers, school environment, exposure to violence,
neighborhood stress, neighborhood outlet density, marital status, violence, metals, housing,
pollution, academic achievement, isolation, stress, disasters, life events, workplace,
occupation; and 7) for genetic influences: genetics, family aggregation, family studies, gene,
gene-environment, twin studies, epigenetic, common genetic liability, molecular genetics,
candidate genes, genotype, phenotype, DNA.

In this paper, we review genetic and environmental influences on comorbidity between the
four disorders and we present available data on the interaction between genetic and
environmental determinants as they influence comorbidity. The original search started with
1,559 articles, of which 190 addressed environmental or genetic contributions comorbidity. Of
these, we restricted the sample to 94 that actually directly tested the relationship between
environmental or genetic factors and comorbidity, rather than a single disorder. This review
covers 40 studies of the relative influence of genetic and environmental factors on comorbidity,
31 studies of specific genetic influences, and 23 studies of specific environmental determinants.

The review begins with an examination of existing evidence on the relative contribution that
genetic and environmental factors make to comorbidity; followed by a description of the
relationship between specific candidate genes and comorbidity, and concluding with a
description of evidence on environmental influences on comorbidity. Existing evidence within
each category is presented by comorbid pair.

J Affect Disord. Author manuscript; available in PMC 2011 October 1.
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Genetic vs. environmental influences

We discuss evidence for the relative contribution that genetic and environmental factors make
to comorbid disorder pairs of interest below. Studies reviewed here are summarized in Table
1.

Conduct disorder/ problems and substance abuse—Twin studies provide some
evidence of genetic and environmental contributions to covariation between CD and different
forms of SA, including marijuana, illicit drug abuse and alcohol abuse and dependence (Button
et al., 2006; Button et al., 2007; Krueger RF et al., 2002; Miles et al., 2002; Slutske et al.,
1998; Young et al., 2000). All twin studies examining the genetic and environmental sources
of covariation between CD and SA reported a moderate (Button et al., 2006; Miles et al.,
2002; von der Pahlen et al., 2008) to strong (Button et al., 2007; Krueger RF et al., 2002;
Legrand et al., 2008; Slutske et al., 1998; Young et al., 2000) genetic source of covariation.
Variation may be partly due to the different definitions of SA—two studies focused solely on
alcohol dependence (Slutske et al., 1998; von der Pahlen et al., 2008), another restricted the
study to marijuana (Miles et al., 2002), and yet others combined multiple substances (Button
et al., 2006; Button et al., 2007; Krueger RF et al., 2002; Legrand et al., 2008; Young et al.,
2000).

Six of the eight studies also found a moderate contribution of nonshared environmental factors
common to the two disorders (Button et al., 2006; Button et al., 2007; Krueger RF et al.,
2002; Slutske et al., 1998; von der Pahlen et al., 2008; Young et al., 2000). Only two studies
found a moderate contribution of the shared environment on comorbidity (Button et al.,
2006; Legrand et al., 2008). One of the studies examined genetic and environmental
contributions across the rural/urban divide, and found that while genetic influences were more
important in urban settings, shared environmental influences were more important in rural
settings (Legrand et al., 2008).

Depression and anxiety—Strong evidence also exists for shared genetic vulnerability
between ANX and DEP, particularly between MD and GAD (Eaves et al., 2003; Eley and
Stevenson, 1999a, b; Hettema et al., 2006b; Kendler, 1996; Kendler et al., 2007; Kendler et
al., 1992, 1993: Koenen et al., 2008; Koenen et al., 2003a; Koenen et al., 2003b; Middeldorp
etal., 2006; Roy et al., 1995; Silberg et al., 2001a; Skre et al., 1994; Thapar and McGuffin,
1997; Torgersen, 1990), although the extent of shared genetic sources of comorbidity that has
been reported varies between studies and between subtypes of anxiety and depression. All
sixteen twin studies we identified on the relationship between depression and anxiety reported
that genetics contributed to the covariation between the two disorders. A particularly strong
genetic link seems to exist between GAD and MD—all studies on this subject found that genetic
influences were completely shared between the two disorders (Hettema et al., 2006a; Kendler,
1996; Kendler et al., 2007; Kendler et al., 1992; Roy et al., 1995) although one study found
that three-fourths of genetic influences were shared among males (Kendler et al., 2007). The
genetic correlation between major depression and other types of anxiety varies: Koenen et al.
found a high genetic correlation between MD and PTSD (+0.77) (Koenen et al., 2008), while
Hettema reported a moderate correlation between MD and situational phobia (+0.43), a high
correlation between MD and social phobia (+0.72) and a virtual correlation of unity between
MD and PD (Hettema et al., 2006b). The proportion of the correlation between depression and
anxiety accounted for by genetic factors also varies by type of anxiety and by age and sex.
(Eley and Stevenson, 1999a, b; Silberg et al., 2001b).

The contribution of environmental factors to the relation between anxiety and depression varies

by study and anxiety subtype. Studies investigating the covariance between anxiety subtypes
and MD have found that the non-shared environment explained almost all of the covariance
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between MD and agoraphobia (Kendler et al., 1993) and approximately 40-43% of the
covariance between GAD-MD for females (Kendler, 1996; Kendler et al., 2007) and 65% of
the covariance between the same two disorders among males (Kendler et al., 2007). The shared
environment did not explain any of the covariance between GAD-MD (Kendler, 1996; Kendler
et al., 2007; Roy et al., 1995). As with genetic factors, the contribution of the shared and
nonshared environment also varies by age and sex (Eley and Stevenson, 1999a; Silberg et al.,
2001b).

Most studies that examine genetic and environmental determinants of comorbidity ignore the
role of gene-environment interactions. Eaves et al. (Eaves et al., 2003) was the only study we
were able to find that investigated the influence of genetic, environmental and gene-
environment interactions on the association between depression and anxiety. They found a
large genetic correlation between juvenile anxiety and later depression, and genes that
increased the risk for early anxiety increased exposure to depressogenic environmental
influences and sensitivity to adverse life events. Additional genetic effects, specific to
depression, further increased sensitivity to adversity. When they estimated models without
gene-environment interaction (GxE), the effects of genes specific to depression were less
apparent, the contribution of unidentifiable non-shared environmental effects was
overestimated and the direct main effect of life events on variance in depression more than
doubled.

Substance abuse and depression/anxiety disorders—A few studies have also found
shared genetic susceptibility between DEP and CD (O'Connor et al., 1998a; O'Connor et al.,
1998b; Rowe et al., 2008), as well as between ANX or DEP and SA (Davids et al., 2002;
Dawson and Grant, 1998; Fu et al., 2007a; Lin et al., 2007; Marques et al., 2006; Nurnberger
etal., 2001; Prescott etal., 2000), although contradictory evidence has detected a lack of genetic
commonality between externalizing and internalizing disorders (Kendler et al., 1997; Prescott
et al., 2005; Tsuang et al., 2004).

All studies we found addressing the environmental and genetic sources of comorbidity between
SA and internalizing disorders focused on alcohol abuse. Genetic and non-shared
environmental factors played a strong role in disorder covariation between alcohol and MD:
Prescott et al.(Prescott et al., 2000) found that genetic influences explained 61% of the
covariance between MD and alcohol dependence (AD) among males and 51% among females
while non-shared environmental factors explained 39% of the covariance among males and
49% among females.

Once anxiety was introduced into the analysis, studies showed a stronger genetic similarity
between anxiety disorders and depression, in contrast to alcohol: Kendler et al. (Kendler et al.,
1995) for example, found that genetic influences among phobia, GAD, PD, bulimia nervosa,
MD and alcoholism could be disaggregated into common genetic influences for phobia, panic
and bulimia, genetic influences common to MD and GAD, and genetic influences specific to
alcoholism. A common non-shared environmental influence was only common to GAD and
MD. Nelson et al.(Nelson et al., 2000) also found that while a common genetic component
contributed significantly to AD, social phobia (SP) and MD, a genetic component specific to
AD was also retained: while the additive genetic correlation between MD or SP and AD was
0.53, the genetic correlation between MD and SP was 1.0.

Only one study found that shared environmental factors could play a role in comorbidity
between AD and internalizing disorders: Tambs et al. (Tambs et al., 1997) found that while
the phenotypic correlation between alcohol use and symptoms of anxiety/depression could be
fully explained by common genetic effects in men, the correlation in women was partly due to
non-shared environmental factors.

J Affect Disord. Author manuscript; available in PMC 2011 October 1.
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Conduct disorder and depression/anxiety disorders—Genetic influences play an
importantrole in the covariation between CD and internalizing disorder. We found three studies
that focused on the relationship between CD and MD, (O'Connor et al., 1998a; O'Connor et
al., 1998b; Rowe et al., 2008) while two additional studies also included anxiety in their
analyses (Fu et al., 2007b; Neuman et al., 2001). O’Connor et al. conducted two studies
(O'Connor et al., 1998a; O'Connor et al., 1998b) on the relationship between CD and
depression, where he found that the contribution of genetic factors to comorbidity depended
on the study timing. While at wave one of the study (when study respondents from the younger
and older cohorts were, on average, 12.6 and 14.8 years of age), 43% of the covariation was
explained by genetic liability, 30% by shared environmental influences and 25% by the non-
shared environment, (O'Connor et al., 1998a) at wave 2 (three years later), almost all of the
observed covariation was mediated by genetic factors, with shared and nonshared
environmental factors adding minimally to the correlation (O'Connor et al., 1998b). Rowe et
al. found that while genetic effects were common to depressed mood and antisocial behavior,
there were also genetic determinants specific to each disorder (Rowe et al., 2008). Investigating
the joint relationship between anxiety, depression and CD provides information about the
relative contributions that genetic and environmental factors make to comorbid pairs: Fu et al.,
(Fuetal., 2007b) for example, found that while common genetic influences played an important
role in explaining the covariation between MD and both PTSD and CD, the shared
environment, and not genetic factors, were largely responsible for explaining the relationship
between PTSD and CD.

Depression and substance abuse/conduct disorders—Studies focusing on the
relationship between depression and externalizing disorders have found that genetic factors
and features of the shared familial environment play a role in generating comorbidity. Their
relative contribution may vary by sex and by comorbid pair (Silberg et al., 2003). Further,
genetic risk factors for CD account for part of the covariation between MD and different forms
of substance use. Fu et al. (Fu et al., 2002) examined 3360 male twin pairs from the Vietham
Era Twin Registry, and found that while 21.6% of the genetic correlation between MD and
AD and 38.4% of the genetic correlation between MD and marijuana dependence was
explained by genetic influences on MD, the rest depended on an antisocial personality disorder
(ASPD) genetic factor. In a related study with the same sample, Fu et al. (Fu et al., 2007a) also
found that most of the genetic correlation between MD and nicotine dependence was explained
by genetic risk factors for CD.

Externalizing and internalizing disorders—A series of studies have partitioned
disorders into internalizing and externalizing spectrums, and estimated the relative
contributions that the genetic, shared and nonshared environments make to each dimension
(Gjone and Stevenson, 1997; Kendler etal., 2003b; Pickensetal., 1995). Kendler et al. (Kendler
et al., 2003b) found that while alcohol, CD, ASPD and drug abuse/dependence had a common
genetic source, a second genetic factor had high loadings on GAD, MD and phobia. The first
shared environmental factor, as well as the first non-shared environmental factor, had
substantial loadings only on CD and ASPD, while the second shared environmental factor had
moderate loadings on CD and phobia, and the second non-shared environmental factor loaded
substantially on MD, GAD and alcohol dependence.

Specific genetic factors: studies examining candidate genes for comorbidity

Although several genes, particularly those associated with the dopaminergic and serotonergic
systems have been proposed as potential candidates, there are very few studies of the genetic
variants that contribute to comorbidity and none to our knowledge use population-based
samples (Hoenicka et al., 2007; Lin et al., 2007; Maron et al., 2005; Marques et al., 2006;
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Rowe et al., 1998; Stallings et al., 2005). We summarize the extant evidence, by comorbid pair
below. Studies are presented in Table 2.

Conduct disorder and substance use—The bulk of studies on candidate genes for CD-
SA comorbidity (Gerra et al., 2005; Hoenicka et al., 2007; Huang et al., 2004; Jain et al.,
2007; Kim et al., 2006; Lee et al., 2009; Limosin et al., 2005; Lu et al., 2003; Wang et al.,
2007) have focused on alcoholism and antisocial behavior, often using a case-control study
design with alcoholics classified into type | (adult onset and rapid progression of dependence
without criminality) and type Il (teenage onset and recurrent antisocial characteristics)
(Hoenicka et al., 2007; Parsian, 1999; Parsian and Cloninger, 2001; Saito et al., 2002) or using
individuals with ASPD with or without a history of alcoholism (Huang et al., 2004; Lee et al.,
2009; Lu et al., 2003; Wang et al., 2007). See Traber (Traber et al., 2009) and Babor (Babor
etal., 1992) for information on how these proposed forms of alcoholism have been empirically
addressed. The link between the dopamine receptor and transporter polymorphisms, such as
the TaqlA single nucleotide polymorphism (SNP) located near the dopamine receptor D2
(DRD2) gene, and antisocial alcoholism remains equivocal (Gurling and Cook, 1999; Hoenicka
etal., 2007; Munafo, 2006; Munafo et al., 2007; Wang et al., 2007). It has been suggested that
the TaqlAl allele of the TaqlA SNP and other dopaminergic gene polymorphisms might not
be related specifically to alcoholism, but to a nonspecific vulnerability to a wide range of
impulsive and reward-inducing behaviors (Comings and Blum, 2000; Rodriguez-Jiménez et
al., 2006). Homozygosity for the dopamine receptor D3 (DRD3) gene Ball polymorphism has
also been associated with alcoholism and impulsiveness (Limosin et al., 2005), while
polymorphisms in the dopamine transporter gene have been associated with increased risk of
irritability and direct aggressiveness among heroin-dependent males (Gerra et al., 2005).

Selected genome-wide analyses have led to the identification of plausible candidate genes of
SA-CD comorbidity within linked chromosomes (Corley et al., 2008; Dick et al., 2008). These
include CHRNAZ, the neuronal nicotinic receptor alpha 2 subunit gene, OPRM1, the mu opioid
receptor gene that binds drugs such as heroin, morphine and methadone (Corley et al., 2008),
and the muscarinic acetylcholine receptor MS gene (CHRM2), potentially involved in
generating a disequilibrium in the central nervous system homeostatic mechanisms (Dick et
al., 2008).

Finally, genes involved in the serotonergic pathway, including tryptophan hydroxylase (TPH
—the rate-limiting enzyme in serotonin biosynthesis), the serotonin transporter (5-HTT),
monoamine oxidase (MAOA-A), and 5-HT receptors, have been proposed as mechanisms
underlying alcohol-antisocial behavior comorbidity. Numerous studies have focused on the
association between the MAOA gene and antisocial alcoholism: some detected an association
between low-activity alleles associated with MAOA and antisocial alcoholism (Parsian,
1999; Samochowiec et al., 1999; Schmidt et al., 2000) while others failed to find such a
relationship (Parsian and Cloninger, 2001; Saito et al., 2002). One study also found a link
between the serotonin transporter gene long allele, associated with higher transcriptional
efficiency of the gene promoter, and antisocial alcoholism (Parsian and Cloninger, 2001).

Multiple genesare likely to contribute to psychiatric disorders in a synergistic manner. A couple
of studies indicate that epistasis may contribute to comorbidity between CD and alcohol abuse.
Although Wang failed to find an association between the DRD2 Taqgl A polymorphism and
antisocial alcoholism, they did find that among those respondents with the functional high-
activity 4-repeat allele of the monoamine oxidase A (MAOA) promoter polymorphism, the
A1/A2 genotype frequency of the DRD2 Taql A polymorphism (relative to the DRD2 A1/Al
polymorphism) was higher in the antisocial non-alcoholic group than in the antisocial alcoholic
group (Wang et al., 2007). Such an interaction was proposed given that MAOA metabolizes
dopamine, and when metabolite pathways are influenced by the high activity of the MAOA 4-
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repeat allele, the rate of dopamine metabolism should increase and might decrease the
dopamine level. Further, the Al allele of the DRD2 gene has a low dopamine receptor density,
which might also indicate a low level of dopamine functioning.

Lee et al. (Lee et al., 2009) also found an interaction between MAOA and ALDH2, the major
aldehyde dehydrogenase isozyme that catalyzes the oxidation of ethanol-derived acetaldehyde.
ALDH2 has a functional SNP in exon 12, which results in two alleles: ALDH2*1 and
ALDH2*2. The ALDH2*1/*1-encoded enzyme is an active form in the metabolism of
acetaldehyde, while the enzyme encoded by the ALDH2*1/*2 or *2/*2 polymorphism is
partially or completely inactive, thus leading to a reduction in enzymatic activity. An
interaction between MAOA and ALDH?2 is plausible, given that both isozymes are involved
in the conversion of dopamine into its acid metabolites. The ALDH2*1/*2 or *2/*2 alleles
were more frequent in antisocial non-alcoholics, rather than antisocial alcoholics. However,
the protective effects of the ALDH2*1/*2 or *2/*2 alleles were lower among subjects that also
had the MAOA-uUVNTR 4-repeat polymorphism, in comparison to those that had the low-
activity 3-repeat polymorphism.

Depression/anxiety and substance abuse—Several studies have examined the role that
genes involved in the dopaminergic and serotonergic pathways play in the relationship between
SA and affective disorders. The link between dopamine receptor genes and alcohol abuse
comorbid with affective disorders, for example, remains controversial and may depend on the
specific type of affective disorder under study (Huang et al., 2004; Huang et al., 2007; Lin et
al., 2007; Szczepankiewicz et al., 2006; Young et al., 2002).

Selected studies have also found an association between polymorphisms that result in low
serotonin levels and comorbidity. A high frequency of the S allele in the serotonin transporter
has been associated with comorbid major depressive disorder, nicotine dependence and drug
abuse among alcohol dependent male Brazilian patients (Marques et al., 2006), as well as with
a novelty-seeking personality in Taiwanese ANX/depressive comorbids (Lin et al., 2007). We
found one study that examined the relationship between the serotonin 2A receptor
polymorphism and mood disorders and alcohol dependence, but failed to find an association
between the two (Terayama et al., 2003).

Depression and anxiety—Comorbidity between depression and anxiety has been linked
to a range of different candidate genes. A specific variable number tandem polymorphism
repeat in the dopamine transporter gene, for example, was associated with attention deficit
hyperactivity disorder (ADHD), generalized ANX and social phobia in a clinic-referred United
States sample (Rowe et al., 1998). In a sample of Caucasian Vietnam veterans in Australia, the
Tagl A allele of the dopamine receptor gene was associated with comorbid anxiety and
depression (Lawford et al., 2006). Maron et al. screened 90 SNPS in genes associated with the
neurobiology of anxiety (Maron etal., 2005). They found that in a case-control study of patients
with PD in Estonia, polymorphisms in cholecystokinin (CCK)-related genes and the serotonin
1A receptor (HTR1A) were associated with PD comorbid with affective disorders. Finally,
PLXNAZ2 gene, which encodes for plexin 2A, has been implicated in comorbidity between
depression and anxiety (Wray etal., 2007). Plexin 2A acts as a receptor for class 3 semaphorins,
which are expressed in the adult nervous system—they are plausible candidates for common
etiology of a range of psychiatric disorders because of their role in the development,
maintenance and apoptosis of the nervous system.

Specific environmental determinants of comorbidity

Studies summarizing existing evidence on environmental determinants of comorbidity are
presented in Table 3. Much of the research assessing the influence of social factors on
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comorbidity has studied the quality of the family and peer environments as common factors
that underlie the association between disorders (Aseltine RH et al., 1998;Fergusson et al.,
2003;Goodwin et al., 2004;Ingoldsby EM et al., 2006;Kim et al., 2003;Kirisci et al.,
2009;McGee et al., 2000;Rowe et al., 2004;Wanner et al., 2009;Windle and Davies, 1999;Wu
et al., 2006). Silberg et al. (Silberg et al., 2003), for example, found that a common shared
environmental factor lay behind the correlation behind substance use, CD, and two risk factors:
family disturbance and selection of deviant peer groups. From this, we may conclude that
family dysfunction and deviant peers constitute key components of the shared adverse
environment. Parenting and family support have been linked with comorbidity between SA
and either depression or CD, as well as between CD and depression. Peer deviance has been
associated with comorbidity between SA and either anxiety, depression or CD. In a three-year
follow-up of 1208 adolescents who were 14-17 years old at baseline, low family support and
high peer pressure differentiated youths with co-occurring depression and SA from those with
depressed mood only, while low levels of family and friend support and conflict with friends
differentiated the comorbids from those with SA only (Aseltine RH et al., 1998). Depressive
symptoms and conduct problems were also significant predictors of involvement with
antisocial peers, according to a study of school-age children in four sites across the US
(Ingoldsby EM et al., 2006). In contrast, a study of 206 boys followed from ages 9 to 24 did
not find that parenting practices, operationalized as parental warmth/support, lack of aversive
behavior and disciplinary skills, mediated the impact of boys' antisocial behavior on levels of
depressive symptoms at ages 14-15 (Kim et al., 2003).

Stressful life events, such as parental death, as well as traumatic events, such as exposure to
violence, also played an important role in generating comorbidity between externalizing and
internalizing disorders, and between ANX and DEP (Copeland et al., 2007; de Graaf et al.,
20044, b; Fergusson et al., 2003; Hayatbakhsh et al., 2007; Hettema et al., 2006a; Murray and
Farrington, 2008; Windle and Davies, 1999; Wu et al., 2006). Traumatic exposures have been
associated with an increased for comorbid mood and SA among individuals with ANX. In the
Great Smoky Mountains Study, children ages 9—-13 were followed annually until age 16; those
who had experienced traumatic events and had a history of ANX had a higher likelihood of
exhibiting PTSD (Copeland et al., 2007).

Longitudinal studies of adults also found that the risk of comorbidity between ANX and mood
and SA increased for those who experienced a traumatic event (de Graaf et al., 20043, b),
(Hettema et al., 2006a; Moffitt et al., 2007). In a study of 7065 adults aged 18-65, transitions
from pure ANX to comorbidity with mood or SA were associated with childhood traumas and
recent stressful life events (de Graaf et al., 2004a) while a study of adult twins found that GAD
was associated with a higher risk of onset of MD in the presence of stressful life events (Hettema
et al., 2006a).

Traumatic events have also been linked with a higher risk for comorbidity among individuals
who suffered from DEP. In a study of 975 high school students followed for two years,
adolescents who were heavy drinkers and were classified as depressed had the highest levels
of stressful life events (such as death of a parent, failing an academic subject, going to a new
school, or breaking up with a boyfriend), in comparison to the DEP-only, heavy-drinking-only
and no problems groups (Windle and Davies, 1999). Longitudinal studies from infancy to
adulthood and during adolescence indicate that the link between DEP and smoking (Fergusson
et al., 2003) and DEP and heavy alcohol use (Windle and Davies, 1999; Wu et al., 2006) may
be due to shared risk factors, including adverse life events. Finally, one study indicates that
parent-child separation due to parental imprisonment, a potentially traumatic event for a child,
increased the likelihood of co-occurrence of internalizing problems and CD (Murray and
Farrington, 2008).
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Academic difficulties also emerged in three studies as an important factor that differentiated
comorbid groups from groups with single disorders (Ingoldshy et al., 2006; Repetto et al.,
2004; Windle and Davies, 1999). In a study of children from four sites across the US who were
followed from fifth to seventh grade, children who had both CD and depressive symptoms had
lower academic competence (Ingoldsby EM et al., 2006). Similarly, Windle et al. (Windle and
Davies, 1999) followed 975 high school students aged 15.5 at baseline, and found that
adolescents who were involved in heavy drinking and were depressed had a lower academic
grade point average (GPA) than those who either had a single disorder or no disorder. Repetto
etal. (Repetto et al., 2004) focused on African American students from a Midwestern city, and
found that individuals with consistently high levels of depressive symptoms not only also had
high levels of anxiety, but they also had a lower GPA than respondents who followed other
trajectories.

Economic circumstances have also been associated with comorbidity in selected studies,
although the scarce evidence is mixed (Bjelland et al., 2008; Crum and Pratt, 2001; de Graaf
et al., 2004b; Dierker and Merikangas, 2001; McGee et al., 2000; Moffitt et al., 2007; Young
et al., 2008). A birth cohort of 1037 persons followed over 21 years found that the comorbid
GAD-MD group had significantly lower childhood socioeconomic status than the MD-only
group (Moffitt et al., 2007). Among a sample of 4796 adults followed for three years,
unemployment was the only risk factor that differentiated comorbids with SA, anxiety and
depression, from adults with a pure mood disorder (de Graaf et al., 2004b).

DISCUSSION

To date, a number of studies have shown that anxiety, depression, substance abuse and CD
cluster in individuals across the lifecourse. One of the key questions that remain, however,
relates to the causes of comorbidity: the direction and mechanisms underlying causal links, as
well as the potential spurious nature of such links. This is the first review, to our knowledge,
that summarizes the existing evidence on genetic and environmental determinants of
comorbidity between CD, DEP, ANX and SA. Such information is critical if we are to develop
an effective research agenda on psychiatric comorbidity.

Considerable variation exists across studies in terms of the contribution that genetic and
environmental factors make to psychiatric comorbidity. Despite such heterogeneity however,
a few consistent findings can be highlighted. Genetic factors play a particularly strong role in
comorbidity between MD and GAD or PTSD, while both the shared and non-shared
environments make an important contribution to comorbidity between mood and anxiety
disorders. Genetic and non-shared environmental factors also make a moderate to strong
contribution to the relationship between CD and SA.

Twin studies indicate that disorders within the internalizing and externalizing spectrums seem
to share more common genetic and environmental influences than disorders across the
internalizing/externalizing divide. Preliminary evidence also highlights the importance of
conducting developmental and sex-stratified studies of comorbidity. Heterogeneity of findings
by age indicate that the expression of genetic and environmental effects may change during
development, leading to different genes or environmental factors affecting the same phenotype
at different ages, while variation by sex indicates that the same genetic and environmental
factors may contribute to different phenotypes in males and females. Finally, studies with
multiple disorders indicate that some of the phenotypic correlations among disorders may be
due to genes that act on just one disorder, as was the case with the covariation between MD
and drug dependence, which was primarily explained by genetic influences on CD.
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A range of candidate genes involved in dopaminergic and serotonergic processes and in the
central nervous system has been implicated in psychiatric comorbidity. Two types of studies
predominate in the literature: candidate gene association studies and genome-wide analyses,
which sometimes also involve a gene association sub-analysis of candidate genes. Candidate
gene studies have begun to shift from examining the isolated contribution of specific genes on
comorbidity, to consider epistasis: the joint action of multiple genes.

Current molecular studies on comorbidity suffer from a range of important limitations. The
bulk of candidate gene studies use a case-control study design with clinical samples and
different types of control groups, which makes comparison across studies difficult. Such studies
often do not have the full range of comparison groups necessary to assess the relationship
between specific candidate genes and comorbidity in case-control studies: that is, a group with
one of the comorbid disorders, one with the other comorbid disorder, a group with no disorders,
and one with both disorders. Further, little consideration is often given to the actual
comparability of comparison groups in factors such as age, sex, ethnic and social background.
Second, sample sizes are often too small to detect real variation in genetic polymorphisms in
different groups—reproducible associations for SNPs have small effect sizes that are only
detectable with sample sizes in the thousands—the bulk of studies reviewed have sample sizes
in the low hundreds, which means they are drastically underpowered to detect true associations.
Underpowered studies, with less stringent p-value thresholds, have a higher risk of detecting
false-positive findings. Third, genetic association studies using large numbers of SNP markers,
many of which have linkage disequilibrium, are often subject to problems of multiple testing.
Failure to adjust for multiple testing appropriately may produce excessive false positives or
overlook true positive signals. Given such limitations, the findings reported in the reviewed
studies need to be taken as strictly preliminary and hypothesis-generating. Genome-wide
association studies (GWAS) with careful adjustment for multiple testing will, in the future,
hopefully help us find biologically-plausible candidate genes for comorbidity, that we may
then test in adequately-powered samples.

One of the key elements to discern the causal links between comorbid disorders involves
understanding the modifiable environmental factors that are associated with comorbidity. The
main social factors that come across as pivotal include childhood adversity/ life events, family
and peer social connections, and socioeconomic and academic difficulties. Research on the
social epidemiology of comorbidity is still in its infancy however, and the scarce research that
exists does not allow us to make conclusive statements about the particular types of factors
associated with each combination of disorders. Moreover, prior investigation has been
restricted to characteristics of the individual and the family that may influence comorbidity,
but has not begun to examine the potential role that an individual’s residential context could
play in generating comorbid patterns. Finally, we cannot draw any conclusions about the
influence that social factors have on specific types of comorbid patterns—concurrent
comorbidity vs. sequential comorbidity, for example. The existing studies do point, however,
to the potential importance that environmental factors may have in generating comorbidity.
Importantly, traumatic event and environmental stressor exposure is potentially modifiable,
hence making the study of these factors particularly important from a public health and
prevention point of view.

In conclusion, a large number of twin studies have established that genetic and environmental
factors contribute to the longitudinal and concurrent relationships between disorders. The
current challenge lies in identifying the specific genetic and environmental factors that explain,
modify or mediate comorbid relationships. GWAS linkage studies are needed to identify
plausible candidate genes for psychiatric comorbidity. Prospective population-based studies
that investigate the developmental trajectories of comorbid disorders and examine the influence
of genetic and environmental factors at multiple levels of influence as potential confounders,
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moderators and mediators of comorbid relationship provide a promising avenue to understand
the underlying etiology of psychiatric comorbidity.
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2682 male and female
twin
pairs (Australia)

172 MZ and 162 DZ
twins
from Colorado

740 adole§cent twin

pairs
(144 MZ male, 145 MZ
female, 131 DZ male,
116
DZ female, 204 DZ
opposite-sex)

1048 male and female
17-
year-old twins from the
Minnesota Twin Family
Study

880 twin pairs, age 13—
18

(237 MZF, 195 MZM,
116
DZF, 118 DZM, 214 DZ
opposite sex) from
Colorado twin registry
and
sample

645 MZ and 702 DZ
twin
pairs, 96 adoptive
sibling

pairs and 429 biological

sibling pairs (Colorado

samples). All aged 12—
18.

3141 men (2202 twins
and
939 non-twin male
siblings) and 6026
women
(4095 twins and 1931
non-

Semi-Structured Assessment for
the Genetics of Alcoholism
interview (SSAGA)

Diagnostic Interview Schedule
for Children-1vV

Number times used marijuana in
life (1995) and in the past year
(1996). Conduct disorder (CD)
assessed using an 11 item scale

based on the criteria of the
DSM-IV.

Structured interviews developed
by MTFS staff using DSM-I11-R
criteria; also used the Substance
Abuse Module of the CIDI and
parent reports from the
Diagnostic Interview for Children
and Adolescents.

DSM-1V for lifetime CD;
polysubstance dependence
vulnerability index (DV)
developed from the substance
abuse module of the CIDI

DSM-1V for CD; CIDI-SAM for
alcohol dependence ( AD) and
combined illicit drug dependence
(IDD)

Alcohol Use Disorders
Identification Test (AUDIT); Buss
and Perry Aggression
Questionnaire and questions on
the number of cigarettes smoked
per day.

76% and 71% of association between

conduct
disorder and alcohol dependence, inmen
and
women respectively, was due to genes;
remaining
24% and 29% of the association in men
and women
due to nonshared environmental risk
factors.

Heritability of latent phenotype
representing CD,

SUB and ADHD estimated at 0.84, with
non-shared
environmental factors explaining the
remaining 16%.

CD and MU share a moderate genetic
correlation
(rg=0.28) and a low environmental
correlation
(re=0.14).

81% of variance in externalizing factor
accounted for
by genetic factors; nonshared
environmental factors
accounted for the remaining 19% of the
variance.

Genes contributed 35% to phenotypic
covariance
between DV and CD symptoms (shared
environment=46%, nonshared
environment=19%).

50% of genetic influence on AD is
shared with CD.
All of genetic influences on 1DD also
influenced AD
and CD. Genetic correlation between
AD and IDD is
partially explained by the genetic risk
they share
with CD. There are also non-shared
environmental
influences common to all three
phenotypes, a non-
shared environmental vulnerability
common to AD
and IDD, and non-shared and shared
environmental
influences unique to IDD.

Genetic correlation between aggressive
behavior
and alcohol dependence was 0.29 (95%
Cl:0.27,
0.32) and between aggressive behavior
and
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Disorders Citation Sample Measurement of disorders Conclusion
smoking it was 0.24 (0.22, 0.27). The
level of non-
shared environmental correlation was
twin female siblings). 0.22 (0.22,
Mean age was 26 years 0.27) between aggressive behavior and
old. alcohol
dependence and 0.08 (0.04, 0.13)
between
aggressive behavior and smoking.
In urban environments, genetic factors
o accounted
608 sa.me-sex twin pa|r§ Diagnostic Interview for Children for 64% of the externalizing factor's
Legrand, LN. 2008. (E?L%Iggglg/la;?l?f’ and Adolescents—Revised shared envix?r::ﬁgﬁ?a?ri]gﬂuences for
SA and Psychological ’ D2) ' (DSM-111-R) and the Substance 2506 of the
CD Medicine 38: s : Abuse Module of the Composite . . .
1341-1350. born |nll\s/)||7r;n_esota in International Diagnostic variance. In ruriilﬂeune\g‘rzggments, genetic
1979 Interview. dropped to 0% and shared
environmental influences
increased to 86%.
There is a genetic relationship between
Torgersen, S. et al Present State Examination MD-Anxiet dcigg;gg?;dand MD-Only:
DEP and 1990 AmJ 177 same-sex twin pairs (PSE), modified for lifetime Yy but ot y;
ANX Psychiatry symptoms, and psychiatric between comorbid disorders and
147;9:1199-1202 records. Anxiety-Only or
between pure MD and pure Anxiety.
1033 pairs of middle- Familial envwgtr:g:ggtyp(!?yed no role in
Kendler, KS et al aged . Lo !
DEP and Archives of General female twins identified Structured Clinical Interview either cond|ti|rgr;,0gr;t2rr116t3t;grfactors were
ANX Psychiatry 1992 from the Virginia Twin using DSM-II1-R criteria
49(9): 716-722 Register (590 MZ, 440 both MD and GAD and were completely
D7) between the two disorders.
Cases: 20 MZ and 29 DZ
twin-pairs of anxiety . . .
disorder probands. Genetic z?é?gzsrgfl révAo:S/ed in the
Skre, 1. 1993 Controls: 12 MZ and . . A
DEP and Acta Psychiatrica 20Dz Structured Clinical Interview with a hlstoryagfrr;(;gt\ilsllsorder. Genes
ANX Scandinavica twin-pairs where using DSM-11I-R criteria unimportant in the devglopment of
88(2):85-92. probands ) simple & social
had other non-psychotic hobia
mental disorders P '
(Norway)
Moderate genetic correlation between
) MD and
Kendler, KS et al 2163 middle-aged Structured Clinical Interview phobias (+%gn2?);)?d3|t8y) Increased
DEP and Psychological female using DSM-I1I-R criteria (MD); .
ANX Medicine 1993 twins recruited from the Diagnostic Interview Schedule between MD anac:;%(;traphobla results
23(2):361-371 Virginia Twin Register. Version I11-A (for phobias). entirely from non-shared environmental
risk factors
for MD.
1002 index twin
probands
(Swedish Psychiatry
) Twin )
Roy, MA 1995 Registry focr)fa diagnosis GAD and MD share the same genetic
Psychological . : . : factors while
Dil;’\l’;\(nd Medicine unlpoliililrn(;; Sb ipolar StLl;(i:rt]ureDdSC'\l/lll_r:ll fi:l{ Icnrtiitre\r/ilgw their environmental determinants are
25(45): 1037- excludiﬁg 9 mostly distinct
1049 schizophrenics). (genetic correlation = 1).
800 control twin
probands
(Swedish Twin
Registry)
DEP and Kendler, KS et al 937 pairs of female Structured Clinical Interview Genetic correlation of unity between
ANX British Journal of twins using DSM-II1-R criteria MD and GAD.
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Disorders Citation Sample Measurement of disorders Conclusion
The non-shared environmental
. correlation is 0.70.
Psychiatry recru\|}?rdgifrr1(i>;n the 57% of the covariation resulted from
Supplement 1996 - : genes, and
30: 68-75 Twin R%gg;(s)tg/z()S 47TMZ, 43% resulted from non-shared
environmental
factors.
Thapar, A. 1997 172 twin pairs aged 8-16 Mood and Feelings Mostof the covarlla)\;lc;n can be explained
DEP and J child Psychol identified from the Questionnaire and the Revised :
ANX Psychiatr 38(6): _ Cardiff Children's Manifest Anxiety common seta%i?:tr;e;]tgat influence
651-656 Births Survey Scale depressive symtpoms.
The genetic influences on depression
L and anxiety
Eley, TC and 395 same-sgx twin pairs measures were totally shared and
Stevenson, J.J " : Children's Depression Inventory accounted for the
DE;)\&nd Abnormal Child 16 years %I(?r (Register and the State-Trait Anxiety 79% of the covariation between the two.
Psychology 1999 Child Twins - British Inventory for Children Shared
27(2):105-114 Isles) environmetal influences accounted for
21% of the
covariation.
The proportion of correlations between
. . anxiety and
j;gsp?g:g?;gﬂgi gﬁ% depression due to genetic, shared and
> - . nonshared
Eley, TC and Twins - Blggsh Isles): environmental variance were 28%, 26%,
Stevenson, J. J Chld Children's Depression Inventory and 46%
Di’?\lf;‘(nd Psychol Psychhiatr MZM, l&OZEZM' 121 and the State-Trait Anxiety respectively for male children, 30%,
1999 87 DZF aﬁd 109 Inventory for Children 34%, and 36%
40(8): 1273-1282 DZMF' for female children, 58%, 2% and 40%
’ for the male
252312—121;{; areglrdoslggd adolescents, and 5%, 65% and 30% for
y the female
adolescents.
Additive genetic factors influence
earlier and later
OAD and simple phobias, and middle to
late
adolescent depression; Depression and
separation
anxiety in 8-13-year-olds are linked
DEP and Silberg et al. Biol f:riilgﬂt%v?giali?gf?fm Child and Adolescent through an
Psychiatry 2001; o underlying common shared
ANX g the Psychiatric Assessment A
49: 1040-1049. Virginia Twin Stud environmental factor
g y that also influences liability to phobic
symptoms later
in adolescence; The shared
environmental risk to
depression and OAD after age 14 is
reflected in
earlier and later separation anxiety.
1) Genetic differences in anxiety create
later genetic
differences in depression; 2) genes that
Eaves et al. J Child affect early
467 MZ and 220 DZ . Y
DEP and Psl;scﬁgg;o%oa?a 4 female twin pairs from Child and Adolescent anxiety lncregzti/:?g: 'Iti'f\gty GxE)to
ANX 7): Vir iniat'lh\?vin Stud Psychiatric Assessment events; 3) genes that increase risk to
1006-1014. 9 Y early anxiety
increase exposure to depressogenic
environmental
influences (rGE).
Genetic factors contribute to the
association
Koenen, KC. Twin MZ and DZ cases and stru ctﬁfssai;ctr:\r/si e(i/(v)g?lgﬁtse-dl II-R) between PTSD & MD and PTSD &
DEP and Research 2003 control twins from over the telephone to determine dysthymia. MZ
ANX 6 (3): 218- Vietnam Iifetimg DSM-11I-R co-twins of PTSD probands (HR) have
226. Era Registry higher rates
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of PTSD
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probands (DZMR).
Associations between employment and
Burnout measured with the - anxious
DEP Middeldorp et al. : Maslach Burnout Inventory- depression as well as between burnout
and " on- 4309 Dutch twins and . - and anxious
ANX 2006; 90: 163~ 1008 siblings General Survey; Depression depression are due to overlappin
169. assessed with the Young Adult P genetic and pping
Self Report individual specific environmental
factors.
9270 twins from the A substantial proportion of the total risk
Virginia Adult Twin variance
Study shared between MD, GAD and panic is
of Psychiatric and Depression and anxiety duetoa
Hettema, JM et al. Substance Use assessed using DSM-I1I-R genetic factor for neuroticism and a
DEP and 2006; Am J. of Disorders. criteria by interviewers with a neuroticism-
ANX Psychiatry; 163: Female-female twin master's degree in mental health independent common genetic factor.
857-864. pairs field or bachelor's plus 2 years of The genetic
were born in 1934-1974 clinical experience. correlation between disorders ranged
and male-male pairs from 0.98 (MD
were and GAD) to 0.52 (MD and animal
born in 1940-1974. phobia).
37296 twins from a
Swedish Twin Registry Genetic factors contributed 35% of the
(all covariance
Kendler, KS et al twins born from 1926— Composite International between MD and GAD in males and
DEP and Psychological 1958) used for bivariate Diagnostic Interview - Short 60% in
ANX Medicine 2007 analyses. A subsample Form (CIDI-SF) using DSM-IV females, while non-shared
37:453-462 of criteria environmental factors
23280 same-sex twins contributed 65% in males and 40% in
used for trivariate females.
analyses.
Genetic correlation between MD and
PTSD was
Koenenetal. J . r=0.77 (95% Cl, 0.50-1.00); non-shared
. h 6744 members of the MD and PTSD assessed using . - -
DEP and Affective Dllsorders Vietnam Era Twin the Diagnostic Interview environmental correlation was r=0.3
ANX 08; Regist| Schedule (DSM 111-R criteria) (95%Cl, 0.19-
105: 109-115. gistry 0.48); Common genetic liability
explained 62.5% of
MD-PTSD comorbidity.
Genetic influences explained 61% of the
. MD-
p 3755 twin pairs from the alcohol dependence covariance among
rescott, CA et al Virginia Twin Regisry Standard structured interviews men and
SA and 2000 Arch Gen born p
DEP Psychiatry 1934-1974 (FF) or were used to determine DSM-I11- 51% among women. Non-shared
58:803-811 1940- R and DSM-IV diagnoses environmental )
’ 1974 (MM/MF) factors explained 39% of the covariance
' among
men and 49% among women.
Genetic influences on these disorders
are
explained by two factors - one loading
heavily on
phobia, panic disorder (PD), and bulimia
The interview included sections and the
Kendler. KS et al 1030 female-female of the Structure Clinical Interview second loading on MD and GAD.
SA ANX Archives 'Of General ) twin for DSM-111-R and the Phobic ) Familial
ant’i DEP Psychiatry 1995 pairs from the Virginia _ Disorders section of the environment accounted for at most 4%
52(5):374-383 Twin Registry (590 MZ, Diagnostic Interview Schedule of the
’ 440 DZ). Version I1I-A, based on DSM-III-  variance for phobia, GAD, PD, MD or
criteria. alcoholism,
while a common non-shared
environment factor
accounted for a substantial proportion of
variance
for GAD and MD.
Tambs et al. 1997; 2570 pairs of Norwegian - The phenotypic correlation between
SA, ANX Behavior MZ and like-sexed and ;fﬁﬁﬂ j%;ﬁﬁrﬁn% grl]]??gol?:n%n alcohol and
and DEP Genetics 27(3): unliked-sexed DZ twins and intofication q y anxiety/depression in males (r = 0.23)
241-250. aged 18-25 ’ could be fully

J Affect Disord. Author manuscript; available in PMC 2011 October 1.
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explained by common genetic effects;
The
correlation in females (r = 0.18) was
caused by non-
shared environmental factors together
with either
genetic effects or shared environment.
The additive genetic correlation for
- either social
1344 M;pgrﬁgw 16+ phobia (SP) or MD and alcohol
) . . . dependence was
Nelson, EC et e_ll. 2000 a population based' Structured diagnostic interviews 0453, while that for SP and MD was 1
SA, ANX Psychological adolescent female twin adapted for telephone +0. Additive
mADEP MedjedbTST- e (s sdinealon fam e OACA ganes s dcounted for 260 o
p ' ’ e variance in SP risk. The similar
s-l;uwdm) respective
Y values for MDD and ALD risk were 45%
and 63%.
93 MZ, 99 DZ twin-
pairs
and 95 full-sibling pairs
from nondivorced 43% of the observed covariation in
Oconnor. TG et families; Self-report and parent-reports of depressive and
CD and al 19§8J 182 full-sibling, 109 Child Depression Inventory antisocial symptoms could be explained
DEP Abnormal Psvch half- (CDI), Behavior Problem Index by genetic
107_27_37)/ sibling, and 130 (BPI), Modified Behavior Events  liability, 30% by shared environmental
; unrelated Inventory (BE). influences
sibling-pairs from and 25% by non-shared environment.
remarried families. All
10-
18 years of age.
At wave 2, 90.7% of the correlation was
: mediated
BMZ, ’?;EZ twin- by genetic factors, with shared and
e . nonshared
and 95 fuII—S|pI|ng pairs environmental factors adding
fromfg&r;ﬂ:;g(')rced Self-report and parent-reports of minimally. Over time,
Qconnor, TG et L €p P p the correlation was due to genetic
f 182 full-sibling, 109 Child Depression Inventory :
CDand al 1998 J Child half- (CDI), Behavior Problem Index influences (57%),
DEP Pscyhol Psychiatr . g : shared (24%) and nonshared (19%)
. sibling, and 130 (BPI), Modified Behavior Events :
39(3): 323-336 unrelated Inventory (BE) environmental )
- ; ’ factors. However, after controlling for
sibling-pairs from depression at
remarried families. All .
adolescents 10-18 years the prior Wavznttr;gotgirzlporal effect of
of age. behavior on depression was non-
significant.
Among boys, the proportion of shared
variance
explained by genetics was 60% for
oppositionality-
depressed mood; 94% for physical
aggression-
. 0,
941 twin-pairs (311 MZ, depressege’fi‘ﬁggé:gf_sz % for
Rowe, R. et al 2008 334 oppozsgg-sex Dz, depressed mood,; the rest was
Journal of Youth Self Report and Mood and contributed by non-

CBEan child Psychology s?g:?rf_fegirz? :3223_2281 Feelings Questionnaire short shared environment. Among girls, the
and Psychiatry earg f’:om th% G1219 version proportion of
49(5):526-534 Y : shared variance accounted for by

large-scale community genetics was 64%

sample for oppositionality-depression; 91% for

hysical

aggression-depression, and 82% for
delinquency-

depression; the rest was accounted for

by non-

shared environment.

CD, ANX Fu et al. Biol 6744 middle-aged male- Diagnostic Interview Schedule 13% of the total environmental variance

and DEP Psychiatry 2007; male MZ and DZ twins for the DSM-111-R in PTSD

J Affect Disord. Author manuscript; available in PMC 2011 October 1.
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CD, ANX
and DEP

CD, DEP
and SA

CD, DEP
and SA

62: 1088-1094.

Neuman, RJ. Et al
2001 J Child
Psychiat. 42(7):
933-942.

from the Vietnam Era
Twin
Registry

2904 adolescent female
twins (age 13-23)

3360 twin pairs (1868
Mz

SSAGA (DSM-IV criteria)

DSM-III-R for antisocial

overlapped with the environmental
variance in CD;
no genetic covariance. The association
between MD
and PTSD was largely explained by
common
genetic influences. Of the non-shared
environmental
variance of PTSD, 8% of the variance in
PTSD
overlapped with non-shared
environmental variance
in MD. The association between CD and
MD was
explained by common genetic
influences: 11% of
the variance in MD overlapped with the
genetic
variance in CD. 2% and 3% of variance
in MD
overlapped with environmental variance
in CD.

The latent class analysis found 9 classes,
including
3 comorbid classes: class 6 (6.8%) with
high levels
of ODD, separation anxiety and
depression
(heritability (h2a=51%); class 8 (5.3%),
with
elevated levels of ADHD inattentive and
ODD
symptoms (heritability (h2a=63%); and
class 9
(4.6%) with elevated levels of ADHD,
ODD,
separation anxiety and depression
(heritability
(h2a=81%).

Heritability was 69% for ASPD, 40% for
MD, 56%

for AD, and 50% for MJD. 21.6% (95%
Cl: 0-51.4%)

of the total genetic correlation between
MD and AD

and 38.4% (95% CI: 0-64.5%) of the
genetic
correlation between MD and MJD could

Fu, Q etal. Arch Gen
Psychiatry 2002
59:1125-

1132

personality disorder (ASPD),
major depression (MD), alcohol

dependence (AD), marijuana
dependence (MJD) - telephone

be

explained by the MD genetic factor and
the

remainder (78.4%; 95% CI: 49.6-100%

1492 DZ) from the
Vietnam Era Twin
Registry
(population registry of

Silberg et al. 2003.
Journal of
Child Psychology
and Psychiatry
44: 664-676.

J Affect Disord. Author manuscript; available in PMC 2011 October 1.

male veteran twins)

307 monozygotic and
185
dizygotic same-sex male

twin pairs, and 392

monozygotic and 187
dizygotic like-sex

female
pairs in Virginia

interview

DSM-based Child and
Adolescent Psychiatric
Assessment (CAPA) and
Olweus aggression scale

and 61.6%;
95% CI: 35.5-100%) by the ASPD
genetic factor.

The contribution of nonshared
environmental
influences to the total phenotypic
covariance among
these four disorders was small.

The covariation between depression and
smoking/drug use among girls was due
to genetic
factors while the covariation among
boys was due to
a common underlying environmental
factor. The
covariance between depression and
alcohol use
among girls was due to a common
environmental
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factor while among boys it was due to
genetic
factors. The covariation between CD
and SU in boys
and girls was accounted for by latent
common
genetic and shared environmental risk
factors.
After controlling for genetic influences
on CD, the
: 3360 middle-aged twin partial genetic correlation between MD
Fu, Q et al. Twin ) ]
’ pairs from the Vietnam . . . and ND was
CD, DEP Res&arch _amd25|617man Era Ii}agn_ostllcl II ger\."e\é\' Ssslrgagtge, no longer statistically significant; 90.3%
and SA 168?98470 Twin Registry, incl. ers!ghnDSMelvllls% ( it -3R) of the
( 4?78 g 1868 wi -lI-R criteria genetic correlation was explained by the
MZ and 1492 DZ CD genetic
factor and only 9.7% by the MD genetic
factor.
Males: co-occurrence between alcohol
. dependence
63MZ %zfi?sDZ twin (AD) and antisocial personality (ASP),
. . . amphetamine
Inrtgr;ﬁl(;m PlckeDn:L,jgg\é.deQS recruited ;Lcam alcohol abuse, cannabis abuse, or phobia was
- Diagnostic Interview Schedule due partly to
ext?rzr;]allz Dep':\r:ggrr:gelz 39: %%%é?ﬁ;ﬁf&‘i%t (DIS) with DSM-I1I criteria genetic factors. In females, co-
behavior 129-138 criteria AD and ocpur[jence between ASP
for lifetime alcohol and major bzp{:;esféon or may
dependence likely due to non-shared environmental
factors.
The covariance between internalizing
and
. . externalizing traits (r=0.51-0.58) is
Inr:err;ﬁlc;zi Gjone et al. Journal of Sffgtésﬁglt;%ﬂ]gr;%jgdg rimaril chz:?ézde;% ronmental
extgernaliz Abnormal Child twin Behavior problems assessed P yco% onents. The
: Psychology 1997; pairs from 5 birth with the Child Behavior Checklist o comp :
ing 25(4): 277-286 cohorts contribution of genetic factors was
behavior : ' in Norwa higher among
4 those aged 12-15 in contrast to those
aged 5-9
years of age.
The first genetic common factor had
substantial
loadings on all externalizing disorders
while the
second genetic common factor had high
loadings on
the internalizing disorders. The first
shared
Internalizi Affective disorders and CD environmental common factor had
ng and Kendler et al. Arch 5600 mrﬁg?g_ers ofa assessed with DSM-I1I-R criteria, substantial
externaliz ~ Gen Psychiatry 2003; male and female-female alcohol dependence (AD) and loadings only on CD and ASPD. The
ing 60: 929-937. twin registr drug abuse/dependence (DAD) second shared
behavior gistry with DSM-IV environmental factor had moderate
loadings on
phobia and CD. The first non-shared
environmental
common factor had substantial loadings
on CD and
ASPD, while the second factor had
substantial
loadings on MD, GAD, and AD.
S Diagnostic interview schedule The % of variance explained by genetic
termali Prescott, Xrﬁ JEt al 2005 i ﬁgﬁ/ mglga:gsc I‘(EIEI)((E) ¢/ (DIS), the home environment factors was
ng and Medical Genetics prospectively from 5 and lifetime psychiatric 6% for those with both AAD and ASPD,
i 0,
externaliz Part B psychiatric treatment evalfuatlor;] r?co_r d, Iatndta battery th 'th81 % golr b d
ing (Neuropsychiatric facilities in St Louis of psychological tests were 0se With alcono] abuse an
behavior Genetics) MO ! preformed at the hospital, dependence (AAD)
134B:48-55 metro area outpatient clinics, or in twins' and a comorbid affective disorder and

J Affect Disord. Author manuscript; available in PMC 2011 October 1.

homes.

40% for those
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with AAD comorbid with a disorder
different from
ASPD or affective disorders. The
contribution of the
shared environment was 64% for those
with ASPD +
AAD, 2% for those with AAD +
affective disorder,
and approximately 11% for those with
AAD +
another comorbid disorder. The
contribution of the
non-shared environment was 30% for
those with
ASPD + AAD, approximately 14% for
those with
AAD + affective disorder and
approximately 49% for
those with AAD + another comorbid
disorder.

J Affect Disord. Author manuscript; available in PMC 2011 October 1.



Page 28

Cerdaetal.

0} uostiedwod Ul ‘sa1joyodje Ul ssauaAisindwi
10 JJnesse ‘AljigeliL ‘uolssalfife Jo sa109s moj
Jo ybiy pue wsiydiowAjod YOV 8yl ul a|3|e

1eadal-9a1y1 ayp Jo Aouanbaiy syl usamiaq
Pa10819p 8JaM S3JUBIBHIP JURIIUBIS ON

"adfyo|dey
B Se 10 IS Lyora e Jay1ia AjjenpiAlpul
paisal auab -OVIN ays Jo swsiydiowAjod
Y023 8y} pue ¥ LNAN 8y} Jo sa|a|[e
3] YJIM Pa]BID0SSe 8JaM WSI|oYoo[e [e1o0snue
Jou Japiosip Alljeuosiad [eroosnue JayiaN

'$]0J3U0D YIM

pasedwod sem sa1joyodje jo dnoib yoes usym

UOINQISIP 3]3][€ BY} Ul 8IUIBHHIP OU OS[e Sem
813y "sa1joyodle z adAy pue T adAy usamiag
uonNqLISIP 99| Ul PUNOS SeM dIUBIBHIP ON

"Bunsal ajdnjnw JoJ UOI8I0D

Jayje Juediy1ubIs a1am s}nsal oN ‘sejobAzowoy
171 JO SS90Xa Uk pey Jaw.ioy ay :S|0uod
pue sa1joyooe Z adA1 Usamaq 1aJaLLIp

os|e aJam salouanbaly adAlouso *(soljoyofe

u1 93] 1e Buoj ayy Jo sarousnbaly 1aybiy) sjosuod
SA SO1]0Y09|R Z 8dA1 pue So1joyoa|e 2101

Ul JUBJBIIP 81aM Hd 11 1H-G ut wsiydiowAjod
Jeuonouny sy} Jo saiouanbaly ajafe ayL

'S|043U09 [ewlou

uey sdnoJb a1joyoaje ul Jaybiy ale ‘AlAnoe moj
UM PaYeId0SSe 8. YIIYMm ‘Saja|[e pajelnwiuou
ayy Jo Aouanbauy sy 'S|0A3U0d [ewou Ul Feyl
UeY} JaMO| SeM SI1]0Y03Je Ul AR -OVIN
8y "$]0J1u03 [ew.ou 0} pasedwod sa1joyodfe

2 9dA1 Ut walsayip Ajpuesiyiubis sem T
UOXa pue g UOXa J0 Aduanbaly aja|[e JueInw ay L

‘ddsv noyum
$21]10Y09[e 0} pue $198[gns [0.1U03 0] patedwod
so1j0yo9[e [e100snue ul JayBiy Ajuedisiubis sem
a]9|e 1eadal-g A11AIOR-MO] B J0 Adusnbaly ay L

Jeureg ‘AlOJusAu|
ANnsoH 89xInQ ssng
‘uoissalbby awnayl Jo
AI0ISIH 10} JUBLUSSASSY

UIMPO09-umoig

"BLIBILIO AI-INSA P8sN
"awnai-elusiydoziyds
pue J8pJosiq 8ANYBYY JO
3|NPaY9S 3y} JO UOISIOA
asauIyD palIpoN

06 1s11193yD stuoydwAs
surjdoH suyor pue ‘s8]
Buiuaaios wsljoyody
uebiyoi ‘uerdisAyd
© UM MBIAIBUI [BD1UID

'sJaplosIp
oureIyaAsd Jo soussaid
a1en[eAd 0} Pasn eLIsLIo
d-111-INSQ "eus1d
JabBuiuo|D 01 Buipioaoe
paiynuapl sadAgns
WSIOY0o. pue LB
Jauybia- 03 Buipiodde
paiusp! wsijoyoo

BLIBILID Y-111-INSA
“1aBujuo]D Jo eualId By}
01 Bu1plode painuapl
sadAigns wisijoyoaje pue
‘WISI|0Y0J]e IO} BLIS}ID
Jauybia- 03 Buipiodde
paiusp! wisijoyod|v

MalAIgIu| onsouBeig
[euoneualu| aysodwo)

1U32S3p

UBWISD JO S|0JIU0I
2/ pue s1algns

d1joyoofe sjew 69T

'$]1041U0D ANUNWWod
L/ OS]V "JoINeysq
Je1oosnue jo Aloisiy e
UM gg pue wstjoyooje
moym adsy
UNM QG ‘wsijoyodye
pue (QdsV) 4opiosip
Aieuosiad Jeroosnue
YUM T :Sajew
8s3UIYD UBH 62T

's108(qns [043u09
ZST pue (z adA1 gg pue
T 8dA) $1T) so1joyooye

2.1 Butpnpout ‘uibuio
ysiuul ueiseane)
10 8108[gns ajew yzg

‘SuBISEINED
a)IyM a1am s1aalgns
|1V "Siapiosip asn-Bnup 1o
2110y9Asd 10 ‘wsijoyooje
‘S19PJOSIP 9A11d84e
10§ eLBILD H-111-NSA
0U 18W OYM S|enpIAIpUL
88 J0 palsISuod
dnouf |01ju09 Jewliou
8y 'saljoyoofe €T

‘SueISEINED SHYM dJe

s108lqns || "siapJosip

aueIydAsd U0y LB
d-111-INSQ ou Jsw

OUM S]0J3U0 pajejaiun
68 pue sa1joyode

Se palyisse|d spueqoid

€T 40 dnoub a1j0yoo|y

(s108lgns
Juapuadap-|oyodle €08
pue s30a[qgns j0J3u0d
pauaalds AjjeatineiyaAsd
G8T) 1U82Sap UeWLIID
J0 s193[gns ajew g8y

|EWOSOWOIYI-X
3y} Jo uoibai Jaowoud
a1 ul wsiydiowAjod
Jeuonouny
HLNANVYOVIN

V-OVIA JO
#T UOXa Te A¥093 pue
(4LNAN) weansdn
paledo| sjeadal
Wwiapue) Jo Jaquinu
:sauab ayepipue)

auab VOVIN a1 Jo
uoiBal Ja30woud 8y ul
wsiydiowAjod yeadal
dg-0g [euonouny
:sauab aepipue)

saudb (V-OVIN)

\/ 9SepIX0 aulWeouow
pue (LLH-G)
Jariodsuely UIUOOISS
‘(9Z.LH-G pue vZ1H
-G) s101dadal uIU0I0I8S
‘(Hd.L) asejAxoipAy
ueydoydAn
ur swsiydiowAjod
:sauab aepipue)

auab
V-OVIA 8} JO {T UOX3
40 09¢T uomisod pue
8 uoxa ul Ty uonisod
Je uoneInw julod
:sauab ajepipue)

(VOVIN) auab
/ 9SEPIXO0 sUIWeouoWw
[eLWOSOWOoIYd-X 3y} JO
uoiBal Ja30woud 8y ul
wsiydiowAjod yeadal
dg-0g [euonouny
:auab ayepipue)

-1¢ :(T)8€
ws1joyooy
pue Joyod|y
"£002 ‘e
1879 49[10M

‘€68
-688:(9).2
4oJeasay |
rlUBWILIAAXT]
pue [edaio
WISIoYo9|Y
€002’ e 18 @Y ‘N1

61T
—€TT :60T
ydoJeasay
Aneiyohsd
2002 '[e 18 L ‘ONeS

‘7668
1T SO118UdD)
oLIIeIYIASd

'100¢

“dD “4abuiuo|) pue v ‘uelrsied

'G6¢—06¢ -GS
SOILIOUD
'666T 'V 'Uelsied

¢l=19 98
ydoJeasay
Aneiyohsd

'666T [e 19 °[ ‘031IMmoydowes

do pue 3V

do pue 3V

ads pue v

aog pue 31V

dg pue 31V

ao pue
(071v) 8snae
[elifee]\

SuoISN|oU0D

sapJosip
10 JUBIBINSESIN

ajdwes

paulwex3
5101084 0118U8D

uonelD

sisplosig

A1p1giowod aureIyaAsd 01 ssusb ajepipued Jo uonNgIuod syl Buluiwexs saipnis paysijqnd

NIH-PA Author Manuscript

c?9lqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Affect Disord. Author manuscript; available in PMC 2011 October 1.



Page 29

Cerdaetal.

$]041u09 Ay3feay pue ssausAls|ndwi

‘(01-519)

(eaya)

InoynM sjuaized Juspuadap-|oyodfe ueyy m_mmw_mwm_cwﬁwmmme_ sj0.u09 Ayijesy 6/ €@ J01dadas sujwedop m\mww_ﬂwmmmN S
£aQya ay: 1oy Buipoa auah ayy 1oy snobAzoisray (S91Q) SAIPMS INBUSS pue suaiyed yuspuadap ur wsiydiowAjod ueadoing sauanIs|ndwil
Apuanbauy aiow alam ssauaais|ndwi 100 MBIAIU] SNSOUBEIC] -|oyooje youal4 80T Tleg :Aouanbaly G002 [ 18 4 UISowr pue OV
aAIuB0I 10} BNJBA URIPSW Y} SAOQE Sjuslled a1 asn SMAIAIAIU| auab ajepipue) SR
‘uolre|ndod sjew asaulyD UeH 8y ul a|9|e
teadal-y 4 INAN-VOV/IA ButAiies pue adsy ws1joyoofe ‘066
yum syaalgns ui seaddesip jybiw wsijoyosje "BLIBIIO AI-INSA PasN SoE..>> 297 pue H1INAN-VYOVIN -G86 :(9)ee
1sutefe a[3]1e ZxgHATV Y} JO S198)9 ‘awnayT-eluaiydoziyos WSIOYOO[E UM (IdSY pue swsiydiowAjod YoJeasay |
annalodd ay ] *(z€0'0 = d {226° = onel sppo) pue JapJosIQ 8AIIBYY JO 26T BUIPNOUI UEME | Jeuonouny BlUBWIULIAAXT an pue D1V
D7V [e1o0snue uf 8usb ZHATV pue VOVIN 3|NPaYdS 8} JO UOISIBA Ul U3 [2150SNUE ZHAV 4o sadyoush pue [eajul|
J0 uonaessul Juedlubis e sem asay | “sdno.b 3sauIyD palIpoON asBUILA LBk & :sauab ajepipue) --WISI|0Yod|y
Apnis g ay Buowe punoy sem swsiydiowAjod 143 UBH ¥6¢ '600Z '€ 18 AS ‘997
ZHQTTV 40 80uaIalIp JuedlIubls v
e8I Y11-INSQ Butsn _%Q_w_owm%,w_mc:% Fea
‘adAjouayd Buizijeulaixa mﬁwwwmwwwmwwmumwwwu S1ULIBISNLU AU SSOIB '8TE
JeJauab e ur panjoAul si 3 ey 1sabbns AIMNSQ Buisn .um.wmmmmmmm saljiwey padAlousb sdNS —-01¢ ()59
ZIWYHHD 10 SsasA[eue UoIIRId0SSY “IoIABYaQ Sem aouapuadap 202 WOl S[ENPIAIPUI /2 U0 palanpuod ajam Are1yoAsd ao pue 51
Buizijeussixa 03 sjenpiAlpul sasodsipaid Ajpeolq oLODIE sLNaLl Kiarewixolddy sasAjeue UOIRINOSSY |eJaus
ey} aush e Y JUBISISUOD / BWIOSOWOIYD ) >>_w_¢c8_c_ ( BoyIT ) 00€z Ardpeut v "Uueds a}1[|81esoIIIW J0 saAIyIY
uo uoifal e paiyuapi sasAeue abexul WSI0Yoo|Y hwwmmm%mo N9-0T mu_g.w%o%m ‘8002 ‘€19 'a Mo1a
! ! : ® Wwouy eyep Buisn
3y} J0J JUBWSSASSY PaINIONAS-IWSS sasAjeue abexuI
wsiydiowAjod ybe ot -
s100lgns QdSY U1 Wstjoyoofe (zayq) 101dsoal 2@ ﬁ_m%;wwwwm
1sutede 10849 annastod e pey adAiousb (71-savs) 'sa1j0yo9e auiwedop pue (41NA jeaibojorg
2V/TV 2ay¥a ayr ‘wsiydiowAjod yeadai-i awi] ayiT-eluaiydoziyos -UoU [e190SHUe 8GT pue N-YOVIN) V 3SepIxo  ABojooew
H1NAN-YOVIA 8yl yum asoys Buowe ‘1snsmoH pue 18pJosiq dARIYY S21]0Y0d]e [e100Shue aulweouow ay} eudoUnks ao pue Ov
"(QdSV 21]0y02Je-uou Uey} Jayles) Wwsljoyode 0 8INPaYIS PaIHIPON €/ :Uemie ul ssfew 30 (4LNAN) weansdn _mo:um d
[B120S1UE Y)IM PaJeId0sse Sem auab YOV 3y} JO UOISIAA asauIyD) asauly) UeH T2 paledo) syeadal Ul ss8 a_w_h
ay1 Jou wsiydiowAjod v |bel zada sy JayyeN Wwiapuey Jo Jagquinu . 815 _n__wcm
:sauab ajepipue) 400z e 39 (L M
(sawvs) afess
aouapuada |0Yod|y (TYND) T 8dAy
*31easgNS Y-1Dd 9y} Ul 3dUBLIEA 3U1 JO % TT A Anianas aup pue 'slaplosip 401da2a1 IOUIGRUUED
(ISv) xapul Aiianas ay) pue (Hvv4)
10} 3]qisuodsal aq ybiw pue yuspuadapul . oLeIY9ASd JO 931y
pue aARIppe ag 0] SWwaas diysuone|al UORIIPPY L3 MalAIBul $]0J3u09 ANUNWIWOI 86 mmw_o_u@ Spiwe ) mAmem
-S1UB Y I [ed1ul]d painonas X ; pioe Aie} {(ew9071S (11
8y L "swapied 21j0yodfe ut (uawoerap Buisn paijiian sisoubelp PoPNIOXs 8Jem gHAY Jaulodsuely auiwredop 1002 yoseasay A191x0101naN Qo pue 31V
Jeuonows Bunuasaidal) T 1019e $,4-10d Nav ALNSA POoOYPIY2 YHM 3S0Yy} “(zQuq) ausb Jo1deoas 219 C "BIUA0H
ay1 pue sauab TYND pue HYW4 ‘(susb zayda) “10d) PasIAGY 1SIPIBYD ‘sajew 1jnpe juspuadap aunwedop :sauab :
dNS VIbel ay1 usamiaq uoijejal e si a1ay L ABojouredoyosd s;a1eH |oyodje ysiueds /€T A1EDIPUED INOJ WO
‘uolreulWex3 Japiosig S3M1|[878S041W/SANS
All[eu0sIad [euoieuIau|
. auab (VOVIN) .
S]0J3U0d 91098 ssauaAIs|ndw| 35EDIX0 SURLIEOUOL ve
SUOISN|oU0D $43pJosip ajdwes poulurex uonend sJap40sia

JO Juswisanses|N

$410313eH J118uUs)

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Affect Disord. Author manuscript; available in PMC 2011 October 1.



Page 30

Cerdaetal.

"Bunsal uorenwiad
paseq-auab Jaye aouapuadap Bnup [eroosnue
ul 8]0. 9118usb ® J0y SarepIpurd a|qisned
se pafiawa ‘sdNS ajdinw ynm pago.d
4oes ‘TINYdO pue Z¥NYHD ‘saush om L

'2°2e-TTebyT ‘'sThg ‘eeT-c2 TTdET ‘eeTd
-T'eTdS ‘€'22-Tedz ‘%zhg 120 03 sadAyouayd
aHAy plgiowod oy abexul| Jo souapIng
"aouspuadap 10 asnge [oyodje pue (QQO pue
ap) siolneyaq sandnisip ‘QHAV Se 1sajluew
yey1 adAjouayd |eloineyaq peolq e aljlspun
sauab Jolew - aouspuadapy/asnge joyooe
pue QO pue ‘dd pue Ao ‘gD pue AHAY
‘aao pue aHAy bHuowre sabexuil buons

aouapuadap Bnip ueyy Jayrel

‘ssaUaAISsaIbbe pue JoIABYS(Q JUSOIA-|RIDOSIIUR

031 Aujigndsosns sispuod wsiydiowAjod | va
a1 Jo aj9||e 1eadal-g ay -adAlouab QT—6 8y 01
pasedwod sawiy 6—9 UeY) alow ssausAlssalbibe

10341p pue AJj1qeILI JO XSIJ Sasealoul

adAlouab 6—6 8y 's108lgns Juspuadap-uloiay

fuowre s18pUBYJ0-UOU PUE SIBPUBHO USBMI]

Aouanbaiy auab ul a2UBIBYIP B SEM BIay L

'UOITRI0] SIY) Je abexul| 10} 8ouapIAg 1sabuons
paplalA (Sad + AQ) xspul ausodwo) yebe
awosowo.yd uo uoibai awes ayj 01 abexur|
10 80UBPIAS SeM 813y] ‘SAD pue AQ yroq Jo4

‘aHav moyum
pUE Y1m sa1joyodje usamiag swisiydiowAjod
1INOD 10 4d1LLH-S 'ZHATV ‘2aya jo
sa1ouanbaly auab ul saoualaylp edIHIuUbIS ON

*318] e Yyans Inoyym sjuaiyed uey) |0J1U0d
AJ0}IqIYul SS| pUB UOIUSNE PauleISNS Jamo|
juasaid aj9|e TV Thel ay1 BuiAiied saljoyod)y

SigJo

AI-0SIa pue NVS-1dID

S1UB0S3|OPY
pue uaipiyd
104 MaIAIRIU| d13soubelq
3y WouJy sjnpow
J1apJosiq Joineysg

aAndnisig sy pue (1Q10)

MaIAJIBIU| dnsoubelq
[euoneuIBIU| 8)Isodwo)
3y} pue SMaIAIBIU|
ansouBerg painonng

‘uoljeuIwexs
aue1yaAsd 21Sualoy
Aq pajenjens Joineysq
[eroosnue (1HA)
AKiojuanu| AnnsoH
99)4IN@-ssng .UOISIaA
uelfe} (Q@10S) s1aplosip
| SIXY/ 10} SMaIAIBIU|
[eatul]d painionis

a|npayos
MaIAIIU| onsoubelg
‘(INV'S-1a12) 8INpoN
asnqy aouelIsqns
- MalIAJBU| onsouBelq
Jeuoneusaiu| aysodwo)

81eas Bupjulp
anIs|ndwod aAISsasqO
‘1581 9ouspuadapo)
‘31eas uoissaibbe
HaAQ ‘aireuuonsanb
uoissaibibe
-Jabue Jalg ‘ajeds
ssauanls|ndwi nelreg

“ise) dois ayy
pue ‘(uoislan XV) 151
90UBWIOYISd SNONUNUOD
‘(O1) sajeas aauabija]
l1aned ‘(aros)
AI-INSQ 10§ MalAIBIU]
[eaulD painonis

$]0U09 paydlewW
pue aouapuadap
Bnap [eroosnue yum
1uBWIeal] Ul spuegoid
afew ueiseane)
Aprewnd 1eg

(sisoufelp aHaV
UuM ualpjiya pueqold
BIA PBIJIAUBPI) BIqUINOD
ul sisquisw 9179
10 Bunsisuod saljiwey
Jeuonesauabnjnw
pue papualxs §T

.Aw_.:oow‘_ |eulwinid pue
J101ARY3( JUB[OIA UM
26 Buipnjour) s1aslgns
spuadap-ulolay afew
uerey] y0T pue sioslgns
8ew uelle}] GZT

0pelojod
W0JJ SIUBJS3|ope
€61 40 a|dwes
paseq Ajlunwwiod
B :S|0J3U0D "S3ljIWe)
16T woJy sired-buljqis
JU32S3|0pP. Gi7g :SSED

Ajuo sisoubeip

av = sjoauo)
/ AV pue aHAV
pIgIoOWO0D = sase)
‘(Qw) souspuadap

10Yode AI-INSA Buiney
se pasoubelp alem
OUYM UBW UBaI0M G8

slapJosip
10 331} S|01IU0D
Alunwwod g pue Jeak
-1sed u1 uondwnsuod
a0UBISqNS 13410
o/m sjuaired a1joyoofe
alew ysiueds og

0§ $s049e SdNS 00ST
Aesse 01 paubisap
-~(diyo dNS) Aesse
dNS auab pajebie;
B WO} UOIRID0SSE

(dNS) wsiydiowAjod
apnosjonu a)buls

sauab arepipued
10 uonedlynuspl
9 abexqun

(1vQ) Jeuodsuen
auiwedop Joy
Buipoo aush £v901S
3y} JO GT UoXa
10 uoifial parejsuenun
£ :Aouanbaly
auab arepipue)

¢N\Q ddusnjjul
Aayy op - JoIneyaq
wsajqoid Buizifeusaxa
aousnfyul ey (11.0)
120] UreJ) aAIFeHIUBNY

(LWOD)
wsiydiowAjod auah
aseJajsueyjAylaw
-0-0Yd81ed
pue ‘(4d1LLH
-G) Jayodsuen
u1uo}048S By}

10 uoiBas A1oje|nbas
e'ZHAV ‘zayda
:sauab aepipue)

(zaya) za
J01dadal aulwedoq uo

wsiydiowAjod wbel
:auab arepipue)

'86-06 96 @
ouapuada@
10yod|v
pue bnig
"800 '[e 10 dY ‘As|10D

ad pue vs

6EET
-62€T:19
1002
Aipe1yohsd [o1g e 30 ‘N ‘urer

adg pue vs

182-G/2
:01 ABojoig
uonoIppy
'G002 ‘[e 18 "D ‘BlIdD

ad pue vs

1501
—Z¥01:29
UoAsd Qo pue vs
us9) Yoy
G002 O ‘sBuljieis

TTv-L0V
§(215% aHav
9002 Wsijoyod|y pue v
2 [0Y0d|Y “[ 18 WX

'69-99:T¢
Aneiyohsd JapJosip
ueadoing 1eaibojoyoAsd
‘9002 -0Jnau
o zeuswip pue 971V
-zanbupoy

suoISN|oU0D

s1apJosip
10 JUBWAINSEIN

a)dwes

paulwex3
$1019e4 9118U8D

uonenD s1apJosiq

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Affect Disord. Author manuscript; available in PMC 2011 October 1.



Page 31

Cerdaetal.

'sadA10usb 24/TxaTHAY
PUE T+/TxZHATTV 8U} JO UoEedIIIRNS
U Japun ag 0} umoys sem TV d3A/XNY
pue auab za¥yd a8y} UssMIaQ UOIIRID0SSE Ay}
‘aJowsyung "DV d3A/XNV YUM paleloosse
SeM Ing ‘d3A/XNYV 10 aouapuadap [oyodle
aind ym pajeldosse jou sem auab zaya syl

(%6°9)
$103U09 8y) Buowre ueyy pue (%z'¥T) ASLd
N SI9X{ULIP [NJULIeY-UOU dU Ut Uey (%9°L2)
aS.1d Yum siaquip [njwey ayi Buowe Jaybiy
Apueaiyiubis sem Aouanbaly d1ja)e TV zadd

*S|043U09

0} patedwod ‘syuaired Jejodiq ul asnge joyodfe

pigJowoa yym swsiydiowAjod auab suiwedop
pazAJeue ay} Jo Aue JO UOIIRIIOSSE OU pUNoS

'S|0J3U0D UeY) 3]9|[e-S
3y Jo saiouanbaly Jaybiy pey osfe asnge Bnip
pue adin pigJowod yum syusired 5V ‘siusiied
D7V aind ueyy 9j31e S 8yl 40 Aouanbauy
Jaybiy pajuasaid souspuadap aunodiu pue
‘asnge Bnip ‘i p1gJowod yim siuaned Dy

*Aouspuadap |oyodle o ‘siaplosip poow
‘e1ua1ydoziyds 03 A1j1q1dadsns Ylm parerdosse
30 Wass Jou saop wsiydiowAjod wzy1H-S

‘(AjoAnoadsal 9T°¢
‘2T 8109S) S19S BIEp Paulquiod pue uoiedl|dal
3y} J0J Z BWOSOWIOIYD UO Pajedon| Sem
uolissaldap pue wsijoyode pIgiowod J0} 8109s
poT Yead "9T PuUe ‘g ‘Z ‘T SWOSOWOo.IYd uo
uoISsaldap ¥O WSI|oYod[e 10} S3103S Po| dead

awnayi-eiualydoziyos

pue S1apIosId SAIIYY
40 3|NPaYIS paiyIpow
31 J0 UOISIBA 8s8UIyD

"asinu [ealut)d e Aq
PasSasse a1am J0 uayel
Aio1siy oueiydAsd e pey
0s|e sjualied "1apiosig
SS3.IS JleWNeINSOd
parejay-requiod
10} 9[eas 1ddississIN

(Q108) siapiosip T sIXy
AI-INSQ 10§ MalIAIBIUL
[e31UI]9 PaJINIdNIIS By}
Buisn ‘sisureiyoAsd omy
1583] 18 Y1IM SMAIAIBM]

'VOVSS
auy Buisn paulwiaiep
aouapuadap [oyoare
10§ eLIBIUD H-111-INSd

“eluaiydoziyas
10} (SSNvd) 8[ds
aWoIpuAs anebaN
pue 3AIISOd 3y}
Buisn syuedionted pajes
pue SMaIAJIBIUI [eI1UI]D
palonpuod 1s1bojoyaAsd
' pue 1suIe1ydAsd v

d-111-INSd 10} VOVSS
Buisn pamalAlaIul
219M SaAne|al
9916ap-1s11) 3|qe|IRAR
||e pue spueqoid

*S|0JJU0D [eWIOU BIBM
25T "uoissaidap-Aiaixue
pey Ajuo 62T pue
uoissaidap-AaIxue pue
aouapuadap |oyodfe
pey €17 ‘aouspuadap
Joyoaje aind pey T/
:s109(qns asaulyD ueH

srendsoy
aueqsllg Wwody palnIdal
'$|0U09 TS pue Asld
104 pazijendsoy ‘saaloy
pawLle ueljensny ayl ul
SUBIDISA UeIseIne)d 16

'$108[gns 10.U00
0GE "asnge [oyooe
LM Z Buipnjaul

“1apJosip Jejodiq
ynm sysned /T

3jueq Jouop poojq
uel|izeig ueadoin3
© WOJj S|013U0I
8T pue souspuadap
]0YOD[e UMM JU3S3P
ueadoun3 jo syusned
uelizeig sfew 1T

“asaureder
aJam s1aalgns

11V "3JeIs [edlpaw
woJy sjo1u0d Ayyjeay

217 "9ouspuadap
Joyoae yum sjuaired
Tt ‘e1uaiydoziyds yum
sjuaiyed 0g ‘siapJosip
poow yim syuaned 08

(sa1f1wey
LST) S[ENPIAIPUI G6ZT
= uonealday ‘(saljiwey
SGOT) sfenpiAlpul
186 = [eniu] "paseq
-uone|ndod :saljiwey
10J3U0D "siaquisw
d1joyodje jeuoiippe
Z YHM saljlwe :saseD)

sauab (gHATV)
aseuaboipAysp
apAuaple
pue (aTHAY)
g7 aseusboipAysp
Joyoofe ‘auab (zayq)
J101d89a1 g@ aulwedop
:sauah ajepipue)

auab (zayq) J01dadal
auiwedop z@ 8y Jo

(zv pue TY) sapdle vV |
be] :sauab arepipue)

T auab
J101da2a1 aulwedop
yoes 1o} dNS
auo :sauab ajepipue)

dd1L1H-S
Janlodsuel) uluojoIes
:auab ajepipued

wsiydiowAjod
(V2dLH-9)
101da2a1 g uluojolas
uewny :Aouanbauy
auab arepipue)

sauab ajepipued
40 uonedlnuspl
79 sasAJeue abexul)

sauab ayepipued

'8¢
-v.€ :(£)8e
4oJeasay |
rlUBWILIAAXT]
pue [esaiul|o
--wstjoyodly
‘v00Z '|e 18 AS ‘Bueny

XNV pue
d3a ‘'ov

'9SY-1G1:LE

wstoyooy XNV

® [0Yod|v pue O71v
'200Z "e 33 INY ‘Bunox

L
-0, (2)zy
ws1j0yoo|y
® 10Yyodly
'L00¢ ‘e
19 Z0IMd
Muedazadzs

d3ad
pue 971v

€T
TAR ]
SJ118U89)
oLIeIYIASd
9002 [e 18 D74 ‘sanbrey

d3ad
pue 371v

¢E1-6¢T:9T
eole
1yoAsdoinaN
epy
€002 "LH ‘eweAeis)

d3ad
pue O1v

¥¢/-8TL:89T
Ane1yahsd d43aa
Wy pue OV
T00Z [e 18 I ‘J8fusquinN

suoISN|oU0D

s1apJosip
10 JUBWAINSEIN

a)dwes

paulwex3
$1019e4 9118U8D

uonenD s1apJosiq

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Affect Disord. Author manuscript; available in PMC 2011 October 1.



Page 32

Cerdaetal.

asoy} 0] patedwiod sueIAlaA 3j9|[e TV zA¥d
*181sn]9 ABojoyredoyaAsd-mo| e pue (uoissaidap
‘uo1oUNySAp [e190S ‘BlUWOSUI/AIBIXUR ‘D13BWOS
pigJowo2) ABojoyredoyoAsd-ybiy :sdnoib
2 paiynuapi sisjeue Jsisn|d "uoissaldap pue
‘UonoUNYSAP [B190S ‘BlUWOSUI/AIBIXUE 10} S$3109S
Jaybiy pey sf9|fe TV 2Ayd 8y ynm siuedioned

‘swisiydiowAjod 10xdsoas TaHA

pue 101d8231 g L H 8y}l YlIm AJuo pajeldosse

sem ad aind ajiym ‘sadAyousyd (9022T/LGh-
adAo|dey ausb MDD ‘swsiydiowAjod 9-00/2T
pue 7-99% 101d8081 THID ‘YTHLH) PIgiowod

-dd Jo/pue (wsiydiowAjod O-19p.T2ZT- QLA
‘wsiydiowAjod 9-5022T THID ‘THID 'VTHLH

'185€2sAD DZDY.LH) I1e-Ad Ym pajerdosse

3J9M SWA)SAS auiwedop pue ‘UIu0I0JaS

‘uluI0IsAasjoyd ayy ui swisiydiowAjod |eionas

YjesH [elaus
ayy Buisn pamainiaiu|
aJam sjuedionied
‘sa1fojoyredoyaAsd
aypo Jo4 "AI-INSA
03 Buiplodoe 1s1reIyoAsd
Aq pasoubelp asld

‘SpJodal
|eaipaw Aq parenueisqns
‘(INIA) marnsiul
aueIydAsdoinaN
|euolrewsa)u| Ul

‘Bllensny ul dsld
UM SURJSIBA WRUIBIA
ueiseone) pajessun /g

"BIU0}ST ‘NMe | Woly
s198[Qns j0u09 Ayjeay
9yT pue(aind-ad
Zv ‘p1gIowod-ad 09)
ad yum syuaired /zT

(zayq) 101dadas
aulwedo@ za ayy
J0 99| TV :Aduanbaly
auab arepipue)

SwialsAs
Janiwsuenolnau
proido pue ‘auiwedop
‘uluIx01sAasjoyd

IOLIES
:sausb ajepipued Tz
10 sasAJeue adAiojdey

'G8T—08T :1¢
Aneiyohsd XNV
ueadoing pue 434

'9002 e 18 "yg ‘piojme]

ye-LT(T)ST
S0118U”D) XNV
oLIeIYIASd pue 434

G00Z '3 ‘uoJeiN

. .c@mBm_uV A X aan (sTT)EB
Jejodiq 4oy sSnooj paldadoe) g zzb-c¢ 12bg8T . —G8 'dGeT
pue (wsionoinau ‘eiqoydeobe ‘Jspiosip olued o1 UonE _nm,_w muﬁmm Qye1s E_R, m%o_wﬁwﬁoﬁw%% G00Z g Med
10} snaoj paldadae) £ zTh-g zTdE 40} dUBpING >H n .H>H ua He mﬁ ast sl sasAjeue SI118UD XNV
1599 “(A181xue pue 34-AAIN ‘JurUILOP) pnis Ag padojansp sem [1LE} B 8/RY 0} p3pasu abeyul| apIM-sWousD) 1e2IpaIN pue 43
; . (dsg) AbojoyredoyoAsd sjuedionued anoadsold
bgT pue ‘(A181xue 10 3Y-AQIN ‘JurUILOP) 101 U38.195 15010 8 -son1610ad e 10 [eusnop
dz ‘(AaIxue 10 Jua1IN231-AAIN ‘JUBUILIOP) 4 JeHg 8yL Ip 1 ms n uedllBWY
11UB2E :SAIOSOWOIYD UO afexul| 104 89UPIAT pepuaixs ‘shief /8 ‘tN ‘dwed
"@HAV 01 UoNNGLIIUOD SH O Juspuadapul st ey ( )
e190yd [2190S PUE QYD 0} UOHNGLIUOD B SE3eu (sya3) "U0soN 1. wioiS “(96€8) A A sz
T1Vvd eyl s1s366ns sy "JapJosip S,91181n0 1 aJeas Buney onsoubeiq alew Apsow ‘saljiwrey y.AE:_\_ w \nbas! P —812:(€)82
pue ‘eiqoyd [e190s ‘(QV9) :Saljiwe) -UIyIIM pue Aow3 ayy Buisn €G S]011U0J pue ) :o_wmﬁ_ﬁwcs v.u $2118U99 F_vmz,q
-U93M}a( UOIIBII0SSe MOUS SI3pIOSIP 981y L swajqod [esoineyaq sal|lwey GZT asldwod mm._or._m:_ue“ loineyag pued3a
'sa[a|le TL\vQ eadal-QT 40 Jaquunu Jayeald e S, UaIp|Iyd swialed $SBD Pallaal-olulD ousb 1201 cw 866T €19 D4 ‘amoy
YlIMm pasealoul siaplosip 1ybis |je Jo swordwAs 1EpIpUED
-adAlousb 22V 2ayq pue ajs|e yeadas MWFMMWMWXZMW_MUMQ
—€ YOVIN 8y BuiAiied s3oalgns syl ueyl Dv : P - .
d3A/XNY 24 03 A[2x1] 210U (S2'8—L'T = [EAJRIUI puE 8u3puadap ¢61-581
90UBPIJU0D 94G6) SALUI '€ BJaM QYA U JO “awnayI-eluaiydoziyos [0U02[E YNM 8TT auab Joydadal (g)ze @
VTV mabowmm DUE 311 163031-6 YOV U1 pue S18pJoSIQ ALY pue (D7v) aouspuadap 2aya auiwedop pue 2UB19S0JN3aN XNV pue
BUIALIED $1991GNS "1 2Ind L1IM Pareroosse 40 3INPAYIS PALIPOIN Joyodfe aind swsiydiowAjod vOvIN 9 Aipeydhsd d3a 'ov
oM 3U3D VYOI L 46 1UELIEA SBUSB B pe 3} JO UOISIBA 8sauIyd UM goT—UWisI|oyoale :sauab ajepipue) _ jo _mE:o_qm
‘adAjousyd 01V dIA/XNY 8U} LpIM paleroosse &omﬁﬁ, _mw:w%omv £002 1239 AS TBEnH
Ajuo sem auab zaya ay Jo JuelieA onauab ayl UaW 3SAUIYD) UBH 220
((wH) 8ouepione ‘Alunwiwod
"adAjouab /710 /S -wey pue (SN) a1 WoJy payinioal oush
UdTLLH-G BuiAired ssjduwes 91 d3A/XNY Burxass-Ayjanou) sies 07V jo sisouBelp ( -G) uoiBa VEST
U1l Ajuo pareAs|a sem H ajiym ‘adAlousab Ajeuosiad painseaw J10 A103s1y Inoyum _w_m_ﬁ__.w&_.n%ho%:e —92GT:IE e
S/S dT.LLH-G 3U} YIIM 850U Ul pue aJaj[e Ty (DdL) aireuuonsand S[enpIAIpUI /G “UeMie booies (zayq). 100z Anewpksd jeaibojorg UV
Thel zaud au yum suaied 91 dIA/XNY Aueuosiad ‘ladre 1 sfeydsoy ot e eald) % ABojooeweydoyaAsd 430 91V
u1 AJuo parenala sem SN S840 \YH pue [euoIsusWIpL | OM] WOJJ paiInioal “.mmcmmmmm_m IDUE P -01naN u1ssalboid |e19 'S ‘Ul
SN JayB1y Aq paziiaoeseyd ale 9TV dIA/XNY 8 L *JapI0SIq 9ANDBYY OV d3A/XNY L8 pue . PIPUED
40 3INPaYIS PalHIPON sjuapuadap [0yode 9
SUOISN|oU0D $43pJosip ajdwes poulurex uonend sJap40sia

JO Juswisanses|N

$410313eH J118uUs)

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Affect Disord. Author manuscript; available in PMC 2011 October 1.



Page 33

Cerdaetal.

"sasoufBelp JaY1o OU Y}IM SII|OYOD[. Bjewa)

01 patedwod dnoibagns anissaidap-snoixue
ay1 ui 93] e yeadal-g  Yyim sadAjouab Jemay
JO puaJl e Sem aJay} Ing ‘sjoiu0d pue sadAigns
2110y09[e J0 sa1ouanbaly adAlouab ul sedualayIp
Jueoi1ubis ou ‘safewsy U ‘s1aalgns [eroosnue
01 paredwod syuaired anissaidap-snoixue
ul punoy sem ajaje yeadal-g ay1 Jo Aouanbaly
Jamo] Appueaiyiubis e ‘sorjoyoaje sjew Huowy
"S|0J3U0I Ul UBY} SI1|0YOIe [e190Shue ul Jaybiy
Anpueayiubis sem adAjousb wOVIN 1eadal-g
AIARoe-Mmo| 8y 4o Aousnbauy sy ‘sajew Buowy

'SSaIsIp
|eaibojoyaAsd pue ‘wisIdnoINaU ‘uoissaidap Yum
€T88/1ZSJ JO UOIIBII0SSE 8y} SALIP Aew AlaIxue
10} P1GIOWIOD BJe OYM S[ENPIAIPU] "SSANISIP
1eaibojoyaAsd pue wsionoInau ‘d3a ‘XNV
pue 2wNX1d J0 (€188.%251) ANS U0 Usamiag
UOIIRII0SSE D1|3][ U JO 30UBPIAS SeM alay |

"dnoJb Jaisn|9
ABojoyredoyaAsd moj ayy ur ueyl ybiy ays ul
punoy aq 0} A|81| 810W a1am 3|3][e SIY} INOYIM

SUBIDIUID paurel} Aq
MBIAIBIUI [BDIUI[D B WO
UOITeWLIOUI UO paseq
apew aJam sasoubelp
[eulj--els1ld Al NSA
01 Buipiodge pasoubelp
sem AJIpigJowod
oureIyaAsd ajiym
‘malIAIBu| onsoubelq
[euorjeussu] ausodwo)
3y} JO uondss
asnqy aouerlIsgns

'9]edS ssaNsIg
1e2160]0Y2Asd J3]SSaH
3y} pue ‘adreuuonsandd
Ajeuosiad
3ouasA3 pasinal

U1 JO 8[0S WSIONOINSN Wis)l

-£Z 841 ‘(1412)
M3IAIBIU| dnsoubelq
Jeuoneusaiu| aysodwio)

“(OHD)
ggz-al1euuonsand)

"S198JUN|OA
Auyfeay Jo ajdwres
® WOJ PAALIBP ‘S|0JIU0D
dewsy 08T pue
afew zgt snid ‘JapJosip
Aeuosiad anissaidap
-SNOIXUe Ue pey TE pue
J3pIOSIp [e120S1UR Ue
palqiyxe os|e §G Woym
JO ‘JU82sap Uew D
10 syuanjed juspuadap
-|oyoje sjew 862

‘S|enplAlpul 729=N
[eyoL "surjqus 11ay) pue
SUIM Z7/8T 40 10Y0D
uonejndod ueljensny
B WOl 31028
WISID1304N3U JUBPIOISIP
10 JUBPIOJUOD
awanxa 01 Buipiodoe
pajos|as sulmi Apms

[(4d71-vOvIN) uoibai
olydiowAjod paxui|
-9usb VOWIN 3u3 JO (G
—¢) syeadal Jo Jaquinu
ay1 ul uoneLeA]
auab YOVIA au3 Jo
uoibai Jarowold ayy ut
wsiydiowAjod yeadas
dg-0g reuonouny
:sauab ajepipue)

8usb ZvNX1d
au1 Woly SANS 9

suoISN|oU0D

s1apJosip
10 JUBWAINSEIN

a)dwes

paulwex3
$1019e4 9118U8D

'689
~189:20T U
olssiwsuel | XNV
[eJnaN .ucm .n_m_n_
Jo [ewsnor as owv
'0002 [e 318 97 IPIWyYdS
92€-8TE 79
Aiperyohsd XNV
U39 Yoy pue 43d
£00Z 1233 "UN ‘Aeim
uoneud sisplosig

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Affect Disord. Author manuscript; available in PMC 2011 October 1.



Page 34

Cerdaetal.

Japlosip Aaixue 03 Ajigndaosns
pasealoul Yl pareldosse ale 1eyy
(s19ad JuRIASP UM SUOIIRI|ILE JUSLINOUOD
‘uoissaldap p1giowod ‘aauspuadap
20URISANS ‘s1019B) POOYP|IYD
paxiy) s1010ey Buipunojuod Jo agussald
3y 109421 pue [esnea uou Ajjoym
10 Ajab.e| are aouapuadap aouelsqns pue
J19pJosIp A13IXUe UB3MIBQ SUOIIRID0SSY

slapJosip asn Bnup 91|11 1o oueIyoAsd
1820 JO AJOISIY pUE ‘UONERIIX0IUI
1541) e abe ‘snyels |eitew ‘(aoel ‘abe
‘Xas) sonsiIg1oeseyd d1ydeifowapoloos
10 UoIsSN|ouI Y1 yum abueyo
j0u pip eigoyd |e190s ynum sjdoad ui
Bujurip Aneay 1oy SYSLI aAITR[] BpNID By L

‘9T abe ye pasn sbnip [ebaj
10 Jaquinu yum z1—0T abe Je aduelInsp
J1aad JO UOIIBII0SSE 3y} pajeIpaw
9T abe 1e QN ‘Ajuo sAoq ui os|y ‘ash Bnip
1eBaj1 Jo Aouanbaly/pasn Jans sbnup [ebaj)1
10 Jaquinu pue gT—0T abe e QN usamiaq
UOIIRID0SSE 3y} pajelpaw aduelAap Jaad
‘skoq u| "pasn sbnup [ebaj1 Jo Aouanbaly
pue JagWINu pue N UsaMmlag UOITRII0SSe
3} pareIpaLl JUBIASP [B100S Jadd

“JuedIIUBIS paurewss
asn 9oUrISgNS 1jNpe 0 148Uy} 1UsdSs|ope
10 Yul] 8y ‘g ajdwies 4o uedijiubis
J1a6Uo| ou 81aM 18y} pue 3IUSJOIA JjNpe
pue asn 8oURISONS JUBDSA|OPE UdaMIaq
syuIl 8y} ‘uoisinladns ejuated pue sisad
1UBIASP ‘UORIGIYUISIP 10} BUl|]0U0D JBlY

‘(punoJe Aem Jayio ayy
10U INg ‘aSNSIW [0Yo3[e 0} SPes| JoIAeyaq
[e1oosnue) pauoddns si sisayiodAy
Agndeosns ay ‘sse|o [e190s [enuew-uou
woJy sajew Buowe ‘spunoiboeq (ssejd
|e120S JAMO]) [BNUBW WO} SajeW 1o}
pue ‘sse[d [e190S JO ssa|pJefias ‘sejeway
10} 3SNSIW |OYOJ[e pue JOIABYS(Q [BIJ0SIIUR
usamiaq diysuonrejas [eaoldioal e
1ioddns sjapow snosueyNWIS Wisl-1oys

MBaIAJRIU| onsouBelq
[euoneuIaIU|
ansodwo)

3|npayos
MaIAJBIU| dnsoubelq

Aoeded annubod
BAIINJBX3 PUE |0JJU0D
JoiAeyaq ‘uone|nbai
108}J® JO SI0JeaIpul
YUM paunsesw
(@N) uomquyuisip
|eJolARYagOINEN

0OQYS pue UoISISA
PIIYD-UBIPIIYD
10} 8]NPaYdIS
MaIAIBIU| dnsoubelq

“(os1a
-3010/\) UBIP[IYD
10J 8|NPaYIS
MaIAJBIU| ansoubelq

sIeak
TZ 01 yuig

sIeak

9T abe

01 ZT-0T afe
wloJy pamojjo4

€¢
abe 01 G abe
WwioJy pamoy|o4

GT 01 TT abe
wouy pamojjo4

puejeaz MmaN
‘yaanyalsuyd ut
ulog uaip[iyo go¢T

(v03) sease
SN uenjodosaw
BAIl) WO
S[enpIAIpUI T9TT

‘sisoubeip
aouspuadap
aouelISqNs
1184 03 anp
Apnis e 1o} palinioal
Aj[eniur ajem siayiey
asoym (Lz1=u)
s116 pue (0ge=u)
sAoq Jo ajdwes

"(£99=U) epeUED
‘290an® wWouy
Apnis euipnyibuoj
e U1 syuedionued
(2 *(z05=u)
|eaJIUOIN Ul Sease
pabeiueApesip ul
s|ooyas wolj shoq
auoydoouelS (T

pue|109S Ul 10Yyod
paseq-|ooyas
© Wwouy (sajewsy
TGZT pue sajew
GeeT) siidnd 985z

asn Bnup yon
pue ‘Buipuayo
leuiwd feyuased
‘uoissaidap
J0 Aioisiy
[eluased ‘syuana

aI] Ajlwrey aslanpe

‘asnqe pooypIiyd

snye;s [eew
‘|ana] uoneonp3

s19ad J0 soueIABQ

si1aad Juelnep

‘uoisinladns
|eluased ‘snyels
91WOU0230120S

swuased woly
Joyooje BuiAlzdal
‘sse|0 [e190S

'70€-G6¢ ‘8€
‘Y00z UoJeasay
OLIIRIYIASH [ *|B 18 UIMPO0S)

'00L7-€69T 85T

-100C

AneiyoAsd Wy '[e 18 wni

‘0ST-GVT

:gg 9ouapuadag
10yo9|y pue
fniq jo feuinor

uedliswy

aUL 6002 '[e 12 7 '10SLIX

"v0T1-16 :(T)€C
:600€ siolneyag aAIdIPPY
10 AB0j0YdoAsd ‘[e18 g ‘Jauuepn

Y12-v02 [(2)ev
‘wisijoyod|yy

®

104091V "800 “[e 18 o ‘BunoA

SuoISN|ouU0D

s1apJosIp
10 JUBIBANSEDIN

aw dn-mojjo4

ajdwes

$1010e
juswiuodinug

uoneNd

NIH-PA Author Manuscript

A1p1giowod sureIyaAsd ylim pale1oosse S1019.) [RIUSWIUOIIAUS Bululwexs saipns paysijgnd

€9lqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Affect Disord. Author manuscript; available in PMC 2011 October 1.



Page 35

Cerdaetal.

L)IM pareIoosse sem Japlosip A1aixue aind
woJy Buidojanap Alpigiowod {1apIosip
3y} Jo A1Ianas pue AIsisew [eulaixs
‘abe JayB1y LIM PareIoosse Sem JapIosip
poow aind woly uonIsuel) pIgiowo)

sloIneyaq
[BI120SI}UE pUE ‘82UBJOIA 0} 3Insodxa
p1yo ‘Bunuated ‘AbojoyredoyoAsd
[eluated se yons si03oe}
aA99104d pue st Juealubis swos
paieys Joyodje pue swoidwAs anissaidag

SIUSAS 9J1| 9SIBAPE ‘suoneljIe
J19ad JueIASp ‘8ouspuadap asnge [oyodje
“uawiyoene [ejualed ‘Bujows [ejuased

‘swia)qoad 19Npuod Pooyp|IYd ‘WSIdN0INBU ‘BuIdess

-Ajanou ‘Aisianpe pooypliyd
Buipnjour ‘sswo021no Yyiog Jo wswdojanap
3] pajoalle 1ey) SI8punNoLuod
01 anp Ajjenusiod si uoissaidap
pue BuIows Usamlag UOITRID0SSe a1

Kouanbuijap Jo sjans| ybiy
pue ‘poddns [e100s Ajiwe} JO S|aAs] 1S9MO]
‘SJUBAS 8}1] [NYSSAAIS JO S|aN3] 1sayBiy auyy
yum ‘Buruoniouny Jo sjaas| Moy ‘anisensad
150w ay) pauodas dnoibagns

paxiw ay) ‘sdnoibgns Ajuo asn joyodje pue Ajuo

uoissaidap ‘wajqoud-ou ayy 01 patedwo)

1oddns Ajiwrey Jo S[aAs] JaMo|
Apueaiyiubis saouapins osje dnolbgns
p1gJowod ay) pue ‘uolssaidap 03 J0u Ing
swig|qoud Bu11Ina20-09 03 paejas Ajbuons

s1 ainssald Jaad ‘wajqoid Jaymau yum
asoy} ueyl woddns Jo S|aAa| Jamo| pue
$S8.1S JO S|ans| Jaybiy Apueaiyiubis pey
(swajqoJd asn aoueisgns pue swajqoad

passaldap yoq) dnoib pigiowod ay

"auljaseq e S10}oe} [e190s
pue [enpiAIpul painseaw Aq paulejdxa
j0U SI (uoissaidap pue AvIxue) Qv
pue SIgeuUed U3sMIB] UOIIRIJ0SSe Y |

(1aio)
MaIAIBU| onsouBelq
[euoieuIsIu|
a)sodwo)

passasse
a1am swoldwAs
anissaldaq ‘Al
-0S1d 8Y1 Jo uondes
asnge |oyoaje
ay

woJy suonsanb pue asn [oyodfe Jeak

-1sed pue awnay|
Buipsebas suonsanb
UM painsesw
asn Joyoale pjiyd

(1a1o)
MaIAIBIU| dnsoubelq
|euoleuisiu]
ansodwo)
pue (2SI1Q) uaIplyd
104 8]NPaYIS
MaIAJBIU| ansoubelq

Xapul Aouanba.y
Anuenb prepuels

B UHM painsesw

uondwnsuod |o0yod|y

‘(@-s30)s1e0s
uolssaidaq saipns

leaifojoiwapidy

10} 121D

sa1pnls ainin4
ay1 BulioyuoN
wo.y paydepe
asn Bnup pue
JOYO9Je JO SaINSEaN
‘(@-s30) s|eos
uolssaidaq salpnis
leaifojoiwapidy
10} 121D

[passasse
AlaAnoadsounal
asn siqeuue)
(4SVA) Hoday
-419S Inpy BunoA

sieak € ‘Jeak
T ‘auljaseq

sIeak

‘T pue
8T Je pue 9T
abe 01 Ajfenuue
‘reak T
‘sypuow ¢ ‘yuiq
T passassy

(¥ 8w pue z
T NVEETNED)]
Jeak T

sreak ¢

sleak
TZ 01 yuig

SpueIayIaN
U} Ul G9-8T
pabe synpe 590,

Hd ‘uenr ues
ut pue A4D Y10
MB3N Ul SJuadsajope
AJJea pue uaipjiyo
ueory ouand 6TTT

'LL6T
pIW Ul puefesz
MBN ‘UyaInyaIsuyd
ul uloq (safewsy
0£9 ‘sajew
GEY) UaIP[IYd
G9¢T JO oyod yuig

3IOA MBN UIBISOM
woJy siounfl
pue saiowoydos
100y2s yb1y G6TT

YIN
‘uoisog ui (siapesb
UITT pue YloT ‘4i6)

JU32S3|0PE 006

SINpy BunoA
uelfeisny 62

$19pJOSIp 217eWOS
“uawAojdwa
‘Jaupred yum

Buial ‘uoireonpa
‘abe ‘1apuss)

J1o1ABY3q [eI120SIIUR
‘30U3|0IA 0]
aInsodxa ‘sjusns
8}1] |nJssans
‘asnqe [eaisAyd
‘Joddns pue
YIWLIeM [eulajew
‘aulfdiosip
‘Buriojuow
‘ABojoyredoyoAsd
[ejualed

suonel|iyje
193d JueInap
‘Juswyoene
|ewuared
‘Bujows [ejuased
‘Wis1ono4nau
‘Buiyess
-Ajanou ‘Aiisisnpe
pooyp|1yd :siojoe}
Buipunojuo)

'SJUBND
31| |nyssans
'So1S1I8)oRIRYD
pusLy-3s0d
‘Ajiwey-yoddns
[BI120S PaAIadIad

ainssald
199 ‘Woddng

Ajiwre4 ‘uoddnsg

1908 ‘ssans

yinoA Buunp

10308} Ayijeuosiad
‘asnge [enxas pue
[eatsAyd pooypjiyd
1113U03 [e1jiwe)

‘ABojoyredoyoAsd

|eiuased ‘siojoey
o1ydesBowsapoldos

L9Y-T9V:¢8
‘7002 S19pJ0SIQ aANIBLY
10 [euInor ‘[e 18 Jeels) ap

‘GT6T
—L06T :(9)8TT
‘900 soHeIpad ‘B 39 N\

"L9ET-/GET €€
-€00€ 8UIdIPaN
1e2160]0Y2Asd ‘[e 18 uossnbiaH

78
—-€28TT
'666T ABojoyredoydAsd pue
Juswdojanaq '[e 18 3|pUIM

'0L-6¥G 0T
ABojoyredoyoAsd
pue
juawdojanag
'866T ‘|e 19 dunesy

LTy-801
:(€)oy Ane1yoAsd
8ds8|0pY
pue pjiyo
10 Awapeay
UBILIBWY 3Y} JO
[eunop
'2002 "1e 18 ysypeqredeH

SuoISN|oU0D

s1apJosIp
JO JUBWAINSEIIN

aw dn-mojjo4

a|dwes

S1010e4
juswiuodinug

uonEeNd

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Affect Disord. Author manuscript; available in PMC 2011 October 1.



Page 36

Cerdaetal.

pooyp|iyd ‘A1oisiy aureiyaAsd Ajiwey
Aq pareslpul se sali0Isiy XSk pasunouoid
1S0W ay1 pey v’ pue AAIN Yy1og ynm
pasoubelp SHNPY "S1039e) 3SU €T J0 6
uo dnoib Ajuo-aain ay: ueyl pue ‘siojoey
SU €T 40 € Uo AJuo-gv'o 8y uey asiom
palods dnolb Qwyo+AaiN pIgIow-09 ay |

aInsodxa ewneJ) 0) asuodsal
ul swoydwAs S d paroipald 1saq
S19pJosIp A18IXUe Jo AI0ISIY B ‘ewuned 1Sy
pajoipald 1saq uoissaidap 1sed ybnoyyy
‘swoldwAs aSld [eaunjagns yum
PaIeId0SSE d1aM QHQY PUE SJapJosip
AiIxue ‘uoissaidaq ‘pasodxa Jou asoy} Jo
slapJosip oLe1ydAsd Jo sares syl sjgnop
1SOW|e pey ewnes} 0} pasodxa uaIp|Iyd

Jealy)

10 19A3] AJana 1e da Buidojanap 104 ysu
Jaybiy Ajuaisisuod e Je are ssfews) ‘Avo
Joud noynum Janamoy ‘s3s Burouaiiadxa
Jaye AN Buidojanap Jo sysi

ybiy Aprepiwis 1e sie Qv Yim safewa)

pue S3[BIAl :S80UBJBLIP 13pUdD) ‘SIS

10 10edWI 8y 0] anp 13suo aAIssaldap Jo
S1 Jajealb yum pajeroosse st Qo Jolid

sal010afel) JaY10 Ul S)UadISajope
eyl VdO J1amo| pue ‘ssans Jaybiy
‘WI991Sa-4|8S Jamo| ‘swoydwiAs Aaixue
alow papiodal ‘afeway aq 01 Ajax1| aiow
a1am swodwiAs anissaidap Jo sjanal ybiy
AJIUasISU0d pajuasaid oym SUSISB|OPY

"Japiosip
asn aoue)sgns aind e uey) ApIgIOWOd
10 Sppo Ja1ealb pajedlpul SalNdIIP
Burobuo pue sjuans aji| annebau
“ewineJ} pooypIyd ‘Waslsa-}as Mo
‘1apJosip Aaixue aind Jo ueyl AlpigJowod
10 pooy1ax1| Ja1ealb e pajeubis saindiLIp
Burobuo pue sjuans aji| annebau
‘JapJosip poow aind e uey) ANpigJowod
10 pooy1|ay1] Jarealb e Bunoipaid
10398} AJuo 8y} sem JuswAoldws
pred ‘sannouip Bulobuo pue sjusas ajl|
annebau Aq paroipaid sem Alpigiowod

*(1oddns [e190s Moj ‘wis1onoInau
ybiy) Ajuo sajgersen Aljigessujna
[e120s pue Jeuostad a1am Japlosip
asn aouerlsgns aind woly uonisuel)
p1gJowod Jo s10301pald ‘ANjigesip
Jeuonouny [eaisAyd pue saouBISWNIIID
11| |NJSSaIS U823l pue ised

8|Npayds
MaIAIBIU| dnisouBeiq
3} YHM pUB ‘UOISIOA
PIYD-UIPIYD
10} 8INPaYIS
MaIAIBIU| dnisouBeig

(Vdv0) Juswissessy
ouIeIYIASd
JUBIS3I0PY pue pPIYD

eLIBILID
d-111-INSa Buisn
avo ,eUad V., o
111-NIS@ 03 Buipiodoe
AdiN passasse
SIaMBINIBIU]

Aiojuanu|
woldwAs Jaug

(1a1o)
MaIAIBU| onsoubelq
JeuoleuIaIU|
ansodwo)

(sreak
Z€ pue ‘oz’
TZ'8T'ST'ET'TT
Te patpnis)
sIeak 1Z

(s1eah g pue
G ‘)) ebe Jo
SIeak 9T |nun

sIeak Inoy
0} Jeak A1ana

paje|dwod
SMAIAIBIUL ©

sIeak

sIeak € ‘Ieak
T ‘auljaseq

pue|eaZ MaN

U1 (Juswainseaw
18] 3y}

Aq passasse alam

2.6) Hoyod yuiq

© JO Jaquiaw /E0T

euloIRD
YMON UJBISaMm
wouy €T pue TT'6
pabe ualp|iyo 0ZyT

Ansibay
uim| onuepy
-PIN 8y) wioly

SuIml 3Inpe 8908

Ao
UI2ISAMPIA B WOJ)
SIUBPNIS LUeILIBWY

UedulV 6.9

spuepiayisN
3y} Ul s)npe 96/

‘Juswieainfew
‘aurdiosip yssey
|eluased ‘snyels
21WOU0230190S
pooypliyd
moj ‘Aloisiy
aueIyoAsd Ajiwey

SJUBAS dNeWINe) |

(s371S) swana
3JI| [nyssans

SJUBAD
a1l INYssans

"SANINIYIP
Burobuo ‘syuana
aJ1] annebau
:SJUBAS 3yl
‘ewineJ} pooypjiya
‘Woddns Jel1oos
‘JuswAojdwa
pred “Jaupred yum
Buiall ‘uoneonpy

Sluana
aJ1] annebau
‘A101s1y oLyeIyoAsd
lejuased ‘ewnesy
pooyp|iyd ‘voddns
[e190S ‘WSIo10JNaU

rasangd
:(€).L€ duIoIpaIN
|eaibojoyaAsd
"L00Z '[e 18 PO

"¥8S—11G 9
12002 Aire1yohsd

U9 Yoy "[e 18 puejado)

'G6/—68L 9€
:900¢ 8UIdIPaIN

1e2160]0y9Asd ‘[e 19 ewaneH

LLy—89Y
‘GE 7002 UHesH

190S3|0pY [ *|e 10 onaday

'€9-GS 60T
“edIABUIPUBIS
BILIRIYIASH

ERV '700¢ 'Ie 13 Jeelo ap

SuoISN|oU0D

s1apJosIp
JO JUBWAINSEIIN

aw dn-mojjo4

a|dwes

S1010e4
juswiuodinug

uonEeNd

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Affect Disord. Author manuscript; available in PMC 2011 October 1.



Page 37

Cerdaetal.

(sa10N
99s) pabueyoun paurews. aouspuadap
3UN0JIU pUE SIBPIOSIP JLIeIydAsd
U39aM1aq SUOITeId0SSe paiodal ay) ‘[apow
aeLIBARNW [N} BY1 U1 1084J8 Ulew e
SE PaJaIua UBYM - SNJelS JILIOU0IS0II0S

swsajqo.d
[e100s1Ue pue Buizifeulaiul J0 32UaLINJI0
-09 8y} payoipald juswuostdwi
[ejuased 03 anp uoiesedss pjiys-juaied

|1eJano swajqoid moj Jo Ajuo swoldwAs
anissaidap yum yinoA uey asn
a0uelISgNS pue sJaad [e190SIIUER J0W pue
Jare] sIeak omi 9ous1adwod [e190S pue
juawisnipe o1wapese Jamoj| Apuediyiubis
Burressuowap atem apelb yyiy
ay} ul swajqold BuLLING20-02 YIIM YINOA

'GT—T sabe 1e swoldwAs anissaidap

10 |9A3] UO I01ABYS( |RID0SHUE S,usW

BunoA jo 10edwi 8y areIpaw Jou pIp
(s1s Areurjdiosip pue JoiAeyaq anISIane
10 Xor] ‘Loddns/yiwrem) syoayse Bunuated

"(80°0-00°0)¥0°0 :SIeak
¥ >9062]10D ‘(LT'0-80"0)2T°0 :10040S
UBIH ‘(6T°0~€T°0)9T 0 188k £> |00YoS
UBIH ‘(62°0-€2°0)92°0 :100YdS Arewid
8J3M 32UDJB)31 Se abd]|09 SIesh p< Ym
$8ZIS 19943 ‘8}1] Inoybno.y) arejnWINIe
01 SWaas 19948 aAN99104d By pue

‘uoissaidap pue A1aixue Jsurebe 19810.d
Aew [ans| [euoneanpa Jaybiy Aq pajoajyal
10108} 8y} J0 ‘[aA3] [euoneanp3 JaybiH

"Juswesadwa)
paYgIyuI ‘JuaLIealfeW ‘SIS
Mo| ‘swoldwAs Buizijeulsjul eussrew
YlM pareldosse sem ‘aind Jo pigiowod
JaU19yM ‘gvo ‘loineyaq pue ‘Alisianpe

ualpjiyd

abe-jooyos 1oy 2z
eluaiydoziyos pue aneM Ul S1eak
s1aplosiq an1vaY G'€ JO UeaW ‘T
10} 3INPaYIS 8y} Jo aneM Ul SIBaA
UOISIaA B UO paseq G'Z Jo ueaN

sasouBerp piiyo

aJreuuonsand)

U1[eaH [elauas)
ay} Buisn painseaw gp 01 g abe

919M UoIssaldap pue
KIgIXUR ‘SMaIAIBIUI
W0JJ passasse

Aueuosiad [eroosnuy

181030 JoIneysg
PIYD 8yl pue sfeds
uoissaidaq plud

spjouAay :swoldwAs

anIssaldaq ‘w04

1oday sJayoea] apelb Y1,
01 3pelf yig

1S1{93yD Jolneyag
PIIyD ‘8eas
AKouanbuijag voday
-J]9S ‘Aanuns auog
aneH noA sburyl
:SWi9|gold 19npuo)

181193Y9 Jolneysg
PIIYD Jayoes |

3} WOoJ) SWa)l Wouy

10NJISU0D [BI0SHUY
(@-s30) 8|eas

uoissaldaq se1pnis
a160jo1wapidy

10} J131UaD

sleak 0T

(savH3)
3[eas uolssaldag
pue A1pIxuy
lendsoH papuedx3

SIeak TT

woJj pamojjo4

sIeak /T 01/ pabe
sjuediorued €/

UOPUO™T UIBYINOS JO
eaJe ssejo Bunjiom
B WOy Safew TTH

elURAJASUURd
[eA3UBD /AN ‘9[1esS
‘N ‘a|1nyseN
‘ON ‘weylng
WoJy ualp[iyo
abe-j00yds Ty

uobai0
ut (y2-€¢ 01 GT-¥T
sabe wouy
paipnis uoissaldap) sasse|o
ape.b Yy ybnoayy
pannJoal sAog 90z

AemuoN ‘Aunod
Bejapuol L -ploN
ur synpe y/.'ee

"L9TT-6STT 0T)0Y
‘7002 Ane1ydsAsd 9sajopy
PIYD pedy W/ [ "8 19 Jaxsld

snjels
JIWOU0J30120S

"06¢
Juswuosudwi —€.2:0C
|elualed ‘800z ABojoyredoyodAsd pue

wswdojanaq ‘[e 19 Aeuiniy

-suonejey ‘T29-€09
193d [e1o0snuy ¢ ABojoYaAsd
‘ousladwo) [e100S PIIYD [ewouqy
pue juswisnipy jo
21Wapedy [eunor 900z 'Ie 18 Agspjoful
saonoeld
Bunuased . .
‘awodu| [ejuased mww%wmo.\mw_ﬁ
.m_ﬂmmﬁmm\: Allwe4 jo [eusnop
-€00¢ ‘[ 18 Wiy

:Kios1y preay
|eluswl s,Justed

‘SYET-VEET 99
‘800C BUIIPAN 2
30UB19S [e190S “[e 18 pueyjalg

19A3] UoIRINP3

uaweladwa)

panqiyul
‘sso| [ejuased

SuoISN|oU0D

s1apJosIp
JO JUBWAINSEIIN

aw dn-mojjo4

a|dwes

S1010e4
juswiuodinug uoneud

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Affect Disord. Author manuscript; available in PMC 2011 October 1.



Page 38

Cerdaetal.

'S19sNQYy 3oUBISONS
anIsnjox3 ayy Buowe ueys dnoib paxiN
ayy ul Jaybiy Apueoaiyiubis alam swajqo.d
|eBa) pue swajqoid yijeay Jeiusw
‘swajqold Bnip Ajiwe ‘siazijeusslx3
pue SJ1asnqy aourIsgnS paxIiAl yioq
UBY} 101[4U0J JO S|3AS| JOMO] pUe ‘Suas)
PaXIIAl JO Sal|Iwe) Uey} UOISBYO0I JO S|9A3|
J1aybiy pey s1asngy 82uBISqNS AAISN|IXT
0 saljiwey ‘suiodal Juased 0} Buipioddy

"90U90S3|0pR
1e sjuaied 0] JUSLIYILIE MO| YIIM
pajdnoo ‘pooyp|iyd ui swajqo.d Joineysq
pue abejueApESIP J1LLOU0J3-0100S
woJj sAemuyed pareys pa1osjjel Japiosip
[elusW pue asn siqeuued Usamiaq
uoIreIo0sse Ajies ay Jo Led 1ses| 1

181119840
Joineyag pliyo
auy pue (¢'2-0sI1Q)
uonIps puz ‘uaipiiyd
10} 8]NPaYdIS
MaIAIBIU| dnsoubelq

uaipiiyo
10} 3]NpPayas
MaIAJBIU| ansoubelq
YIIM passasse
[EIUBIN ‘eLIaIID Y11
-INSQ 10} 8Inpayas
MaIAJIBIU| dnsoubBelq
ay1 Buisn uay) ‘podal
-J]8s Aq passasse
15114 8SN siqeuue)

abueyasip
-150d syjuow

Zlpueg
pue ‘abieyasip

‘auljaseg

sieak 9z

*19pJ0sIp
asn aouelsgns
B 10} BLIBIID
19w s108lqns |e
‘plo steak gT abe
omm‘_m>< “Juswiean
Bnip 01 patiajal
elydjape|iyd
Ul SJUdJSs|ope Z8T

ueds aj1] ay} ssoioe

U1Iqg wols pamoj|o}
Buiaq uaipjydo
pue|eazZ MaN

10 a|dwres abire| v

‘swiajqoud
|eba| pue
swajqold yieay
|ewuaw ‘swajqoud
Bnap Ajiwey
‘J0114u00 Aj1urey
‘U0ISay09 Ajiwey
‘ABojoyredoyoAsd
ua.ed
:s10308} AjiweS

snyels
21LIOU0J80100S

‘ov1-6¢1

:(9)9z wuswiyeal |

asnqy
20uBISNS
10 [ewinop

7002 '[e 18 amoy

"€0G-T6V ‘()56

-000C UONJIPPY “[B 18 880N

SuoISN|oU0D

s1apJosIp
JO JUBWAINSEIIN

aw dn-mojjo4

a|dwes

S1010e4
juswiuodinug

uonEeNd

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Affect Disord. Author manuscript; available in PMC 2011 October 1.



