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ABSTRACT   
In the past all psychopathologies were viewed as caused 
by the environment. Later on case-control and family-
based studies of major psychiatric disorders found 
genetic associations, but in many cases these findings 
did not survive replications. A gene-environment 
approach gave new hope for possible associations. 
Gene environment correlations emphasized that 
the relationship are bidirectional. However, recent 
meta-analyses raised doubts about the consistency 
of these findings as well. The review summarizes the 
current view on the environmental factors in the major 
psychopathologies. 
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differences in susceptibility to specific environmental 
risks. In other words, environmental pathogens cause 
disorder and genes influence susceptibility to patho-
gens (4). Therefore the relationship between genes and 
environment is bidirectional: organisms both impact on 
and are impacted by the environment (5-7). The study 
of endo-phenotypes instead of the external phenotypic 
"DSM disorder" may shed light on the difficulties in 
finding genetic associations in some cases (4). 

Psychiatric illnesses are affected by both genetic and 
environmental factors. The aim of this review is to focus 
on the environmental effects on psychopathology.

While testing causal hypotheses for psychopathol-
ogy by twin and adoption studies, a number of counter 
arguments to the theory of environmentally mediated 
risks have been raised. Among them were: Measurement 
issues concerning the possibility of bias resulting from 
retrospective recall and Bell’s (5) reexamination of 
socialization effects, where he argued that some of the 
effects reflected reverse causation, namely the effects of 
children on their environments rather than the effects 
on the children of experiences stemming from their up-
bringing (5). 

Two challenges came from behavioral genetics:
Plomin and Daniels’ (8) study showing that siblings 1.	
growing up in the same family tend to differ despite 
their common environment. Thus, a shared environ-
ment may affect children in different ways.
Three studies by Plomin, Bergeman and Rowe (9-11) 2.	
showed that at least some, if not most, of the effects of 
risk environments were genetically mediated, rather 
than environmentally mediated (12). 

Still, some studies have shown that rearing environ-
ments have important effects on psychopathology (13, 
14). Also, the critique of Plomin (9), although present-
ing a serious challenge, did not minimize the impor-
tance of environmental mediation, but showed that 
there is a genetic mediation between environmental risk 
factors and psychopathology.

Introduction
The views about the role of environmental and genetic 
risk factors for psychopathology have changed over 
the years from “extreme environmentalism” through 
denial to the appearance of critiques of environmen-
tal risk mediation, and the concept of a single genetic 
cause, to the acceptance of the multi-factorial origin 
of psychopathology, which is the currently prevailing 
view (1). By agreeing with the multi-factorial origin, the 
importance of environmental influences was reaccepted 
without dismissing the genetic influences. The interest 
in gene-environment interaction was renewed.

Genes interact with environment at a few levels, 
and some authors emphasized the bilateral influence 
which was described as gene-environment correlations 
(1). Gene-environment correlations (rGE) refer to the 
genetic control of exposure to the environment (2). rGE 
are divided into “passive,” “active” and “evocative” (3). 
Gene-environment interactions (GXE) refer to genetic 
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As studies continuously demonstrated genetic influ-
ences on most types of psychopathology, it became 
apparent that genetic influences are ubiquitous, with 
heritability for psychopathology ranging between 
20-60%. However, it never reaches 100%. Therefore it 
points to the existence of non-genetic effects (15, 16).

Additional evidence for the existence of environ-
mental effects can be found in the psychopathology in 
populations. Over the last half century, there has been 
a significant increase in the rates of crime and drug use 
among young people (17). This cannot be explained by 
changes in the gene pool since such changes require 
much longer periods of time. Therefore it must be due 
to environmental influences (15).

Thus the empirical evidence points to the fact that 
environmentally mediated risk effects are both real and 
important (18). 

Major Depression (MDD)
Twin studies have demonstrated a role for genetic 
and environmental factors (19). There is considerable 
evidence for the familial aggregation of depression in 
adults (20). A meta-analysis of five recent studies found 
that first-degree relatives of individuals with MDD have 
a nearly threefold increase in risk of developing MDD 
compared with control subjects. The heritability of 
depressive disorders is around 40% to 50% (21).

Genetically sensitive designs have shown various envi-
ronmentally mediated effects from specific risk environ-
ments for anxiety and depression (7). Kendler, Karkowski, 
and Prescott (22) referred to negative life events and Pike 
et al. (23) to family discord and negativity. 

Stressful life events such as abuse, poverty or death 
of a parent are connected with the development of 
major depression. These events are modulated at least 
in part via an interaction with genetic predisposition 
(24-28). This was demonstrated in a study devised 
by Kendel et al. (29) in which data about stressful life 
events and the development of major depressive epi-
sodes was collected from female-female twin pairs. A 
monozygotic twin with depressive disorder, as well as 
her co-twin, constituted those with the highest genetic 
risks, because they shared all their genes. The fact that 
both are affected was likely to have been influenced by 
genetic predisposition.

A monozygotic twin with depressive disorder with 
a healthy co-twin constituted those with the lowest 
genetic risks. That is, despite genetic similarity, the co-

twin did not develop depression, therefore the genetic 
liability was likely to be low. 

The results demonstrated that 1. Stressful life events 
predicted the onset of major depression. 2. The highest 
probability for a co-twin to develop a depressive dis-
order after a stressful life event was for those who had 
high genetic liability (1). 

In a prospective longitudinal study by Caspi and col-
leagues (30), of a birth cohort, the 5HTTLPR polymor-
phism was found to moderate the impact of stressful life 
events on depression. The short allele variant was con-
nected with severe depression in relation to stressors. 
This was replicated in children (26), adolescents (31), 
and young adults (32). Zalsman et al. (32), in addition 
to using tri-allelic genotyping of the 5HTTLPR poly-
morphism, used also a unique rating scale of stressful 
life events, the St. Paul Ramsey Scale, that takes into 
account both objective and subjective impact of life 
events on the individual and not just number of life 
events in the past.

Two recent meta-analyses one by Risch et al. (33) and 
one by Munafo et al. (34) with conflicting results on the 
5HTTLPR polymorphism interaction with life events 
raised the question of these studies. Both meta-analyses 
did not include the tri allelic methodology (32) in their 
analyses since it was not used by all studies. 

Anxiety Disorders and Post  
Traumatic Stress Disorder (PTSD)
The existence of genetic risk factors has been docu-
mented for all major anxiety disorders (35). However, 
stressful life events also have an etiological effect on the 
development of anxiety disorders and are likely to have 
nonspecific effects across disorders (35). For example, 
sexual abuse in childhood increases the risk for develop-
ing generalized anxiety (GAD), panic disorder and other 
psychopathologies (36, 37). A study by Hettema and 
others (35-38) found that there are genetic and environ-
mental causes for the comorbidity exhibited in anxiety 
disorders. Genes predispose to two groups of disorders. 
One includes GAD, panic disorder, agoraphobia and 
social phobia while the other includes specific phobias. 
The remaining associations between the disorders are 
due to environmental factors (unique and common). 
Genetic and environmental risk factors for anxiety dis-
orders are similar between men and women (38).

Both quantitative and molecular genetic studies have 
shown that the relationship between environmental 
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risks for anxious behaviors is dependent on genetic 
characteristics (39). Genes increase the likelihood of 
developing an anxious personality trait by “anxiety sen-
sitivity” (40). When interaction with stressful life events 
occurs, a threshold for the development of one or more 
disorders is lower (38).

Relations between stressful life events and later post 
traumatic stress disorder (PTSD) was well studied by 
Copeland et al. (41), who conducted a prospective study 
of 1,420 children. Subjects aged 9, 11 and 13 years at 
intake were followed up annually through 16 years of 
age. More than two-thirds of children reported at least 
one traumatic event by 16 years of age, with 13.4% of 
those children developing some PTSD symptoms. Few 
PTSD symptoms or psychiatric disorders were observed 
for individuals experiencing their first event, and any 
effects were short-lived. Less than 0.5% of children met 
the criteria for full-blown DSM-IV PTSD. Violent or 
sexual trauma was associated with the highest rates of 
symptoms. The PTSD symptoms were predicted by pre-
vious exposure to multiple traumas, anxiety disorders 
and family adversity. Lifetime co-occurrence of other 
psychiatric disorders with traumatic events and PTS 
symptoms was high, with the highest rates for anxiety 
and depressive disorders. Researchers concluded that 
in the general population of children, potentially trau-
matic events are fairly common and do not often result 
in PTSD symptoms, except after multiple traumas or a 
history of anxiety. The prognosis after the first lifetime 
trauma exposure was generally favorable. 

It seems that apart from PTSD, traumatic events are 
related to many forms of psychopathology, with the stron-
gest links being with anxiety and depressive disorders.

Psychosis and Schizophrenia
Genetic factors are clearly important in the etiology 
of schizophrenia, but the environment in which an 
individual’s genes find expression is also crucial to the 
development of the illness. As the etiology of schizo-
phrenia is unraveled, the picture becomes more com-
plex, but also more obviously relevant to the plight of 
the individual patient (42). Rates of schizophrenia dif-
fer significantly between groups that differ at the social 
level, e.g., urban/rural comparisons, different neighbor-
hoods, and ethnic minority status (43). More than 10 
studies have consistently shown that around one-third 
of all schizophrenia incidences may be related to envi-
ronmental factors operating in the urban environment, 

and impacting developing children and adolescents to 
increase the later expression of overt psychotic disor-
ders (44). The effect associated with urban living has 
grown among more recent birth cohorts, while studies 
focusing on within-city contrasts have found significant 
variation in the incidence of schizophrenia associated 
with neighborhood social characteristics (44). 

There is also renewed interest in the relationship 
between early childhood trauma and risk of psychosis 
in adulthood. There are a large number of studies of 
psychiatric inpatients and outpatients in which a major-
ity has psychotic disorders that suggest that the preva-
lence of childhood trauma in these populations is high. 
However, these are generally small studies of diagnosti-
cally heterogeneous and chronic samples and, as such, 
can tell us very little about whether childhood trauma is 
of etiological importance in psychosis (45). Compelling 
evidence from several countries points to a higher risk 
of developing schizophrenia and other psychotic disor-
ders among migrant groups (46). Finally, Cougnard et 
al. (47) suggested that environmental risks for psychosis 
act cumulatively, and that the level of environmental 
risk combines synergistically with non-clinical devel-
opmental expressions of psychosis to cause pathology 
and, eventually, need for care.

It is well known that cannabis use is associated with 
poor outcome in existing schizophrenia and may pre-
cipitate psychosis in individuals with preexisting liabil-
ity. To investigate the overall effect size and consistency 
of the association between cannabis and psychosis, 
Henquest et al. (48) performed a meta-analysis from 
prospective studies and found a pooled odds ratio of 2.1 
that could not be explained by confounding or reverse 
causality. Cannabis is a clear environmental risk factor 
for psychosis, although evidence suggests that mecha-
nisms of gene-environment interaction are most likely 
to explain this association (48). 

Suicide
Suicide is a destructive act of aggression directed 
towards the self, and is often associated with violent 
and impulsive traits (49). Adoption studies suggest that 
there may be a genetic susceptibility to suicide, which 
is mostly independent of the presence of a psychiatric 
disorder (50-52). Zalsman et al. published two family 
based studies of the genetics of suicidality. The first 
examined the TPH gene polymorphism in 88 ado-
lescents who had recently attempted suicide (53) and 
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the second examined the association of 5-HTTLPR 
with suicidal behavior and related traits in 48 Israeli 
suicidal adolescent inpatients using the HRR method 
(54). Review of the current literature on the genetics 
of suicidal behavior shows that no single cause has yet 
been identified as being significantly associated with 
suicidality, even when family-based methods are used. 
However, association to some suicide-related traits (e.g., 
violence, depression) was reported when multiple mea-
sures were applied (55).

The equifinality approach conceptualizes behavior as 
an outcome of many etiologies, which include, beside 
genetics, negative life events, non-adaptive cognitions 
and cognitive style, abnormal affect regulation, low 
self esteem, neuroendocrine dysregulation and defects 
in brain structure (56). Environmental factors such as 
negative life events may act as a significant contribu-
tor to suicidal behavior. However, in many cases the 
exposure to the same environmental stress does not 
result in increased suicidality (57). A recent cross-
sectional sample of Canadian youth between the ages 
of 12 and 15 revealed statistically significant correla-
tions between suicide ideation and some lesser exam-
ined socially based measures. In particular, ability to 
communicate feelings, negative attachment to parents/
guardians, taunting/bullying or abuse, and presence 
of deviant peers were significant predictors of suicidal 
ideation illustrating the importance of environmental 
factors (54). Future studies aim to identify and resolve 
complex patterns and mechanisms of neurobiological 
gene-environment interactions, which may contribute 
to suicide (57). 

In summary, environmental risk factors have an 
important role in psychiatric disorders. Both genetic 
and environmental risks participate in the development 
of psychopathology by bi-directional interplay. Large 
meta-analyses raised the question whether the simple 
GxE interaction can explain genetic vulnerability to spe-
cific psychiatric disorders (58). It seems that there are 
more factors to add to the equation, for example the time 
window in which the environmental risk was introduced 
during development, gender and other factors (59). The 
field of environmental influences, especially childhood 
maltreatment and trauma, on psychopathology will be 
the center of research in the next decade.
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