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From social risk factors
to psychotic symptoms

Richard Bentall

1: Is schizophrenia a genetic disorder?
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Axiom or hypothesis?
Throughout the history of psychiatry, the idea that schizophrenia 
and related conditions are genetic diseases has been treated as an 
axiom, rather than a hypothesis.

For example, Rosenthal & Quinn (1977) investigated the Genain 
quadruplets apparently concordant for SZ. Given pseudonyms Nora, 
Ira, Myra and Hester.

•  Genain = dreadful gene!

•  Nora, Ira, Myra, Hester = NIMH!

Axiom or hypothesis?
Father often drank to excess, was described as unstable and 
paranoid. It seems likely that he sexually abused some of his 
daughters, as the investigators report that,  
 

“He chose Nora as his favourite, at times fondling her breasts and 
being intrusive when she was in the bathroom”.  

 
“Iris and Hester engaged in mutual masturbation and the parents, 
horrified, agreed with an attending physician to have both girls 
circumcised and their hands tied to their beds for thirty nights. 
Nora and Myra were not allowed to visit their sisters and ‘couldn’t 
understand the whole situation’. Three of the girls completed high 
school; Hester did not. Her parents kept her at home in her senior 
year and she cried a great deal.”  
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80% heritability?

What does 80% heritable mean?

•  Heritability is often misunderstood to be a gene/environment 
causation ratio, because it is defined as the percentage of the 
variance in a trait that is attributable to genes (which looks like a 
G/E ratio) =

variance with genes
variance with genes + variance with environment

•   It is a statement about populations, not people.

•   An additive model is typically assumed: that high levels of 
heritability preclude environmental influences (i.e. variance due to 
genes + variance due to environment = 100% )
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What does 80% heritable mean?

•  Heritability is often misunderstood to be a gene/environment 
causation ratio, because it is defined as the percentage of the 
variance in a trait that is attributable to genes (which looks like a 
G/E ratio) =

variance with genes
variance with genes + variance with environment

If variance in the environment is low, heritability will always be 
high: If everyone smokes 20 cigarettes a day, the heritability of lung 
cancer will approach 100% (but the cause will still be smoking)!

Turkheimer et al (2003), in a large twin study, found that 60% 
of variance in IQ in impoverished environment is attributable to 
shared environmental effects with close to zero genetic effects. The 
reverse was true in middle class families.

What does 80% heritable mean?

•  Heritability is often misunderstood to be a gene/environment 
causation ratio, because it is defined as the percentage of the 
variance in a trait that is attributable to genes (which looks like a 
G/E ratio) =

variance with genes
variance with genes + variance with environment

Heritability is inflated if genes cause exposure to particular 
environments: The heritability of lung cancer will be high if genes 
make us want to smoke, but if smoking causes the lung cancer.

Dickins & Flynn (2001) – in an analysis of heritability of 
intelligence - have formally shown that high heritability estimates 
can mask strong environmental effects if there are GxE 
correlations, which seems likely in the case of psychosis.
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Non-specific inheritance?
Lichtenstein,  Yip. Bijork, Pawitan, Cannon, Sullivan & Hultman (2009) - linked 
multigeneration registers containing information on all children and parents in 
Sweden with hospital discharge registers - 2 million familes with 9 million 
participants!

•  36,000 schizophrenia and 40,000 bipolar patients

Similar findings have been recently reported in a meta-analysis of patient 
studies recently reported by Rasic et al. (2014)

Many genes with very small effects?

International Schizophrenia Consortium (2009)

Relaxed statistical rules to identify genes with very modest 
associations with schizophrenia (more than 1000, usually 
associated with an increased risk of p < .02). Created sum scores 
for polygenic association:

•  Accounted for about 30% of the variance in  liability to 
schizophrenia and a similar liability to bipolar disorder

More recent studies link ‘schizophrenia’ genes to bipolar disorder, 
depression, autism, and intellectual disabilities (Owen, 2012). 
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Many genes with very small effects?

“The genetic risk for schizophrenia is widely distributed in human 
populations so that we all carry some degree of risk” (Kendler, 2014)

Psychiatric Genomics 
Consortium (2014)

Risk of SZ for centile groups of 
polygenic load in three samples.

2: Social risk factors for psychosis



29/04/15 7

Name of the Presentation

A wide range of social and environmental risk 
factors are associated with psychosis

•  Urban environments

•  Poverty, especially in childhood

•  Inequality

•  Migration

•  Parental communication deviance

•  Separation from parents at an early age

•  Childhood sexual and physical abuse

•  Bullying by peers

Faris and Dunham’s famous (1939) famous study of Chicago appeared to show 
that inner city environments are associated with a high risk of psychosis.

Psychosis and the city

•  Often attributed to ‘downwards social drift’

•  Pedersen & Mortensen (2001), in a survey of nearly 
2 million Danish adults, found a dose-response 
relationship between exposure to an inner city 
environment < 15 years and risk of psychosis.

•  Weiser et al. (2007): increase in risk due to 
urbanicity was 9 x greater in those with low 
cognitive function.
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Psychosis and social disadvantage
Wicks et al (2005) : socioeconomic adversity in childhood was associated with a 
2.7 x increased risk of psychosis in adulthood.

Wicks et al (2010) : social risk or genetic liability for psychosis? 
13, 163 children born between 1955 and 1984 and reared in Swedish adoptive 
families were linked to the National Patient Register for non-affective psychosis. 
Socioeconomic position identified through national census data. Genetic liability 
identified through cross reference with inpatient care notes of mother.
RESULTS: Social disadvantage increases risk for psychosis. Also an interaction: 

social disadvantage increases the risk more in children with genetic liability.

Wilkinson & Pickett (2009) argue that inequality is more important than 
wealth. 

•  This effect has been reported for psychosis (Boydell et al. 2004; Burns & 
Esterhuizen, 2008; Kirkbride et al. 2013)

Afro-Carribeans living in the UK have a high risk of paranoid and manic 
psychosis. Although this may partly be due to misdiagnosis and cultural 
insensitivity of white psychiatrists (Littlewood & Lipsedge, 1989). Recent studies 
have shown:

Psychosis and ethnicity

•  Immigrants in other countries are affected - for example, Surinamese 
immigrants to Holland (Selten et al, 2000), Morocan immigrants to Holland 
(Velling et al. 2007) and East African immigrants to Sweden (Zolkowska et al, 
2001).

•  Immigrants living in white neighbourhoods are especially vulnerable (Boydell 
et al, 2001; Veling et al. 2008 ).

•  Veling et al (2007) investigated perceived discrimination in Moroccan (high), 
Surinames (medium), Turkish (low) and European (very low) immigrants living 
in the Hague. Rates of psychosis varied accordingly.
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Meta-analysis of childhood trauma data 

Initial database search found 27,572 hits- 763 remaining papers 
were examined for inclusion. ���
���
The analysis refers to studies focusing on EARLY adversity 
(exposure to trauma, bullying, parental death etc before the age of 
18) and psychosis  (both diagnostic and dimensional outcomes) with 
the following designs:���

•  epidemiological cross-sectional studies (8)
•  prospective studies (and quasi prospective studies) (10)
•  patient control studies (18) ���

Meta-analysis of childhood trauma data 
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We found a significant association between trauma and psychosis across 
all different research designs: ���

•  patient-control studies: OR = 2.72

•  epidemiological cross-sectional: OR = 2.99

•  prospective: OR = 2.75 ���

9/10 of the datasets investigated for dose-response relationships found 
them. In the case of cumulative trauma, odds ratios increased 
dramatically (e.g., in the National Comorbidity Survey, from 2.53 for 1 
type of trauma to 53.26 for 5 types of trauma; Shevlin et al. 2007). 

Meta-analysis of childhood trauma data 

Khuder (2001) meta-analysed evidence on the relationship between 
smoking and specific kinds of lung cancer: 

•  For squamous cell carcinoma (highest risk) the ORs varied from 
3.38 to 33.60 according to duration of smoking (1 – 40+ years). 

 

 

How big is the effect? 

The odds ratios observed in our meta-analysis are 
in the same general range! 
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Averaged across the studies, the population attributable risk (proportion 
of people who would not have become psychotic, had the risk factor not 
been present) was 33% (range 15% - 48%). 

How big is the effect? 

In the UK, this is about 160,000 people who either have been or will be 
diagnosed as suffering from schizophrenia or a related condition during 
their lifetime. 

Or slightly more than the population 
of Huddersfield *. 

 
* A small city in the North of England. 

Study name Statistics for each study Hedges's g and 95% CI

Hedges's Standard Lower Upper 
g error Variance limit limit Z-Value p-Value

Asarnow, Goldstein, & Ben-Meir, 1988 Projective 0.658 0.413 0.170 -0.151 1.468 1.595 0.110764
Behrens et al., 1968 Projective 1.406 0.484 0.234 0.458 2.353 2.907 0.003649

Docherty, 1993 Other 1.602 0.439 0.192 0.742 2.462 3.652 0.000260
Docherty & Gordinier, 1999 Other 1.253 0.259 0.067 0.745 1.760 4.840 0.000001

Glaser, 1976 Projective 1.105 0.334 0.111 0.451 1.759 3.312 0.000927
Goldstein, 1987 Projective 1.607 0.625 0.391 0.382 2.832 2.570 0.010158

Holte & Wichstrom, 1991 Projective 0.842 0.384 0.147 0.090 1.595 2.195 0.028175
Hirsch & Leff, 1971 Projective 0.490 0.225 0.051 0.050 0.931 2.181 0.029197

Johnston & Holzman, 1979 Projective 0.683 0.287 0.082 0.120 1.245 2.379 0.017339
Jones, 1977 Projective 0.900 0.900 0.810 -0.863 2.664 1.000 0.317125
Rund, 1986 Projective 0.209 0.219 0.048 -0.222 0.639 0.951 0.341825

Sass et al., 1984 Combined 0.800 0.540 0.291 -0.258 1.858 1.482 0.138237
Singer & Wynne, 1963 Projective 1.922 0.417 0.174 1.104 2.740 4.606 0.000004

Solana, 1988 Projective 1.215 0.338 0.115 0.552 1.878 3.590 0.000330
Wild et al., 1965 Other 1.048 0.255 0.065 0.549 1.548 4.112 0.000039

Wender et al., 1977 Projective 0.712 0.402 0.162 -0.077 1.500 1.769 0.076910
Wild, Shapiro & Goldenberg, 1975 Other 0.742 0.269 0.073 0.214 1.270 2.753 0.005902

Wynne, 1967 Projective 1.383 0.226 0.051 0.941 1.826 6.127 0.000000
Wynne, Singer & Toohey, 1978 Projective 0.904 0.291 0.085 0.333 1.474 3.106 0.001898

0.970 0.105 0.011 0.763 1.176 9.202 0.000000

-4.00 -2.00 0.00 2.00 4.00

clear communication communication deviance

Meta Analysis

Meta-analysis on parental communication and psychosis ���
(Sousa et al 2013)
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Reactions 
Susser and Widom (2012):  

Argue that the evidence is too consistent, and that this is likely to be 
because of reporting bias.  

BUT 

Fisher et al. (2011) found that patients reports of childhood experience 
did not change when their symptoms remitted, and were concordant 
with reports by other sources (sibs). 

Reactions 
Sideli et al. (2012):  

“specificity of childhood abuse in psychotic disorders and, particularly, 
in schizophrenia has not been demonstrated….”  

“.the case cannot be regarded as proven. So far none of the studies 
reported indicate that childhood abuse is either sufficient or necessary to 
develop a psychotic disorder….”  

“the possibility cannot be ruled out that a child destined to develop 
schizophrenia may show characteristics in childhood that increase the 
risk of abuse”  
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But is social adversity causal?

Austin Bradford Hill (1897-1991) proposed a series of criteria 
for inferring causality from epidemiological data (1965):

1.  Strength of association
2.  Consistency
3.  Specificity
4.  Temporal relationship
5.  Biological gradient/dose-response
6.  Plausibility in terms of mechanisms
7.  Coherence
8.  Reversibility
9.  Consideration of alternative 

explanations. 

But is social adversity causal?

Austin Bradford Hill (1897-1991) proposed a series of criteria 
for inferring causality from epidemiological data (1965):

1.  Strength of association
2.  Consistency
3.  Specificity
4.  Temporal relationship
5.  Biological gradient/dose-response
6.  Plausibility in terms of mechanisms
7.  Coherence
8.  Reversibility
9.  Consideration of alternative 

explanations. 
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3: Specific effects

Specificity of adversities for symptoms 
Specific associations between specific kinds of adversity and specific 
kinds of symptoms have recently been explored in the 2007 Adult 
Psychiatric Morbidity survey (Bentall et al., 2012): 

CSA-> hallucinations; disrupted attachment relationships -> paranoia. 
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Specificity of adversities for symptoms 
We have replicated these associations in an analysis of data from the US 
National Comorbidity Study, N = 5,877 from the 48 coterminus states of 
the USA (Sitko, Sellwood & Bentall, 2014): 

Specificity of adversities in UK prisoners 
Shevlin, McAnee, Bentall & Murphy (2015) 

Survey of Psychiatric Morbidity among Prisoners in England and Wales:  
3142 prisoners from 131 prisons (88% completion; 1/8 male remand; 
1/34 male sentenced; 1/3 female remand; 1/3 female sentenced 
prisoners).  

Variables: age, ethnicity, cannabis use, alcohol history, List of Life 
Threatening Experiences (Brugha, Bebbington, Tennant & Hurry, 1985), 
prison-related traumas (threat of violence, actual violence, unwelcome 
sexual attention, forced sexual attention). 

Psychosis Screening Questionnaire (PSQ: Bebbington & Nayani, 1985) 
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Specificity of adversities in UK prisoners 

Neighbourhood effects 
Association between neighbourhood index of multiple deprivation and 
symptoms in the 2007 Adult Psychiatric Morbidity survey (Wickham et 
al. 2014): 
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But is social adversity causal?

Austin Bradford Hill (1897-1991) proposed a series of criteria 
for inferring causality from epidemiological data (1965):

1.  Strength of association
2.  Consistency
3.  Specificity
4.  Temporal relationship
5.  Biological gradient/dose-response
6.  Plausibility in terms of mechanisms
7.  Coherence
8.  Reversibility
9.  Consideration of alternative 

explanations. 

4: Plausible mechanisms?
Attachment and paranoia
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Mediation analysis

Independent
variable

Dependent
variable

Conditions for mediation (Baron & Kenny, 1986):

Independent
variable

Dependent
variable

Conditions for mediation (Baron & Kenny, 1986):

Mediator
variable

Mediation analysis
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Independent
variable

Dependent
variable

Conditions for mediation (Baron & Kenny, 1986):

Mediator
variable

Mediation analysis

Independent
variable

Dependent
variable

Conditions for mediation (Baron & Kenny, 1986):

Mediator
variable

Mediation analysis
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Attachment and paranoia 
We have previously found that paranoia in adulthood is associated with 
being brought up in a children’s home (Bentall et al. 2012; APMS2007) 
and experiences of parental neglect (Sitko et al. in press, NCS).  

Other studies have reported that psychosis in adulthood is associated 
with early separation from parents (Morgan et al. 2007) and being the 
product of an unwanted pregnancy (Myhrman et al. 1996). 

Could insecure attachment be a mediating mechanism? 

Insecure
‘working model’

Experience with 
caregiver

Mistrust of
others

Attachment style in an epidemiological sample 
Attachment styles (secure, avoidant and anxious) were measured in the 
NCS. We found that insecure attachment fully mediated the relationship 
between childhood neglect and paranoia (Sitko, Sellwood & Bentall, 
2014): 

Neglect

Attachment
avoidance

Attachment
anxiety

Paranoia
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113 healthy controls
177 (123 male and 55 female) schizophrenia- spectrum patients:

schizophrenia (n=123) schizoaffective disorder (n=17) 
substance-induced psychosis (n=6) unspecified non-organic 
psychosis (n=15) acute and transient psychotic disorder (n=12) 
delusional disorder (n=4) 

Assessments included Bartholomew and Horrowitz’s Relationship 
(attachment) scale (of internal working models) and negative self-esteem 
(Nugent & Thomas, 1993).

There was no relationship between attachment styles and hallucinations.

Is insecure attachment specifically associated with paranoia 
in patients? (Wickham et al. 2015)

Attachment in psychotic patients (Wickham et al. 2015)
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Paranoia as the end point of a developmental 
pathway

Threat 
anticipation Paranoia

Victimisation

Insecure
attachment

Abnormal
cognitive style

5: Plausible mechanisms?
Dissociation and hallucinations
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Varese & Bentall (2012)
46 patients with psychosis (15 with current hallucinations, 14 with 
remitted hallucinations, 17 never hallucinated) plus 20 controls. 

 
•  Launay-Slade Hallucination Scale 
 
•  Dissociative Experiences Scale (Bernstein & Putman, 1986) 
 
•  Childhood Abuse and Trauma Scale (CATS; Sanders & Becker-      
   Launsen, 1995) 

•  Signal detection task (Barkus et al. 2004; 8 minute version; 
measure of source monitoring, which we have shown is consistently 
impaired in relation to AVHs; Brookwell et al. 2013 meta-analysis) 
 
 

 

Varese & Bentall (2012)

Hall > Remitted Hall = Never Hall > Controls
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Varese & Bentall (2012)

Hall = Remitted Hall > Never Hall = Controls

Varese & Bentall (2012): Mediational analysis

Sexual abuse
(CATS)

Hallucinations
(LSHS)

Conditions for mediation (Baron & Kenny, 1986):

Dissociation
(DES)
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Varese & Bentall (2012): Mediational analysis

CSA
(CATS)

LSHS

Conditions for mediation (Baron & Kenny, 1986):

Dissociation
(DES)

The mediational 
model works 
with history of 
hallucination, 
but the effect is 
less marked.

Varese & Bentall (2012): Signal detection
There was no evidence of mediation with respect to signal detection 

 

•  No significant difference between high DES and low DES 
participants 
 
•  Hence, we think the effects of poor source monitoring and 
dissociation may be additive 
 
 

 Almost identical findings have been reported in Spain by Perona-
Garcelan et al. (2011, 2012)
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Hallucinations as an end point of a developmental
pathway

Dissociation

Hallucinations

Trauma

Impaired source
monitoring

Impaired 
communication 
between frontal 

and temporal brain 
regions 

6: Conclusions and implications
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For patients and families

•  ‘Mental health literacy’ campaigns typically emphasize the idea 
that ‘schizophrenia’ is an illness like any other illness – a 
genetically determined brain disease.  

•  In fact, both observational and experimental research shows that 
biogenic beliefs about mental illness are associated with negative, 
more stigmatizing attitudes towards the mentally ill.    

For patients and families

•  Slater (2004) informally replicated Rosenhan’s (1970) famous 
‘being sane in insane places’ experiment. 

“I was mislabelled but not locked up. Here’s another thing that’s different: every 
single medical professional was nice to me. Rosenhan and his confederates felt 
diminished by their diagnoses. I, for whatever reason, was treated with palpable 
kindness. One psychiatrist touched my arm. One psychiatrist said, “Look, I know 
it’s scary for you, hearing a voice like that, but I really have a feeling that the 
Risperdal will take care of this.” 

But she was only once asked a personal question (what was her 
religion?)!

•  Patients often complain that the role of the experience in their 
difficulties is routinely ignored by psychiatric services.
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For therapy
Is it possible that trauma-focused treatments will be effective in the 
treatment of patients with psychosis? 

•  Mueser et a. (2008) have reported promising although modest 
effects of CBT trauma-based interventions for patients with 
comorbid psychosis and PTSD.

•  Van den Berg et al. (2012, 2015) have demonstrated the 
effectiveness of EMDR for patients with comorbid PTSD and 
psychosis.

•  But many patients have experienced trauma without meeting the 
criteria for PTSD…….

For public mental health
The prevalence of both common and severe psychiatric disorders has 
been increasing in the developed world (Whitaker, 2005). Maybe 
that’s not surprising given the socioeconomic drivers of mental ill 
health:

•  Social inequality

•  Job insecurity and unemployment, fuelled by austerity measures

•  Isolation (low social capital)

•  Migration

•  Exposure to urban environments

All these drivers are going in the wrong direction! And they are not 
going to fixed by mass psychopharmacology or psychotherapy!  
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